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Vmo...

dV©‘mZmMm VËdkmZr Omo ^{dî¶mMm {dMma H$aVmo.

Z WH$Umam àdmgr {ZgJm©Mo JwnrV CKS>Ê¶mgmR>r àdmg H$aVmo.

Ë¶m§Mo hmV...

‘mZgmÀ¶m g‘OÊ¶mÀ¶m ncrH$S>o {‘R>r ‘maÊ¶mgmR>r nmohMVmV.

{Za§Va AmH$memÀ¶m BVa ~mOw n¶ªV nmohMÊ¶mgmR>r à¶ËZ H$aVmV.

Ë¶mMo nmhUo...

g‘wÐmÀ¶m Imoc n¶ªV AmV {eaVo.

Am{U AUw À¶m Z {XgUmè¶m ‘wi q~Xþ n¶ªV VwH$S>o H$aVo.

Ë¶m§§Mo nm¶...

’$º$ H$mhr doimVM {dMma Ho$ë¶mZo Zm°Q>rH$c ‘¡cm Zo ngaVmV.

ZmZmo‘rQ>a noúmm chmZ hmoVmV Am{U àH$mehþZ OmñV doJmZo àdmg H$aVmV.

Ë¶mMo ôX¶...

Ooìhm EH$m ~mOwcm ìhm¶crZ Mr Vma VmcoV H§$nZ nmdV AgVo.

Va Xþgè¶m ~mOwcm amoJ O§Vw da Cnm¶ emoYë¶m OmVo.

O¡{dH$ {^ÞVoÀ¶m emoYmV à‘wI ~ZVo.

Ë¶mMo AmË‘m...

gma»¶mM doioda Vw‘À¶m Am{U ‘mÂ¶m gmo~V AmíM¶©MH$sV hmoVo.

Ë¶m g§~§Ym‘Ü¶o AØ ŵVVm {Z‘m©U H$aVo.

’$ma OwÝ¶m H$mimnmgwZ Vmo {ZgJm©Mm EH$ AmXe© godH$ Amho.

Ë¶mÀ¶m Z{dZ emoY Am{U n«JQ> H$aÊ¶mìXmao

‘mZd OmVrÀ¶m H$ë¶mUmgmR>r {OdZmMm Ë¶mJ Ho$cocm Amho.

{dkmZmìXmao AZoH$ {Odmda àH$me nS>cm.

Vo Xþgao H$moUrhr ZgwZ Vo ...

Ho$ßca..., OoÝZa..., a‘U... AmhoV.

emók B§ñnm`a nm[aVmofrH$ B§ñnm`a nm[aVmofrH$ B§ñnm`a nm[aVmofrH$ B§ñnm`a nm[aVmofrH$ B§ñnm`a nm[aVmofrH$ (INSPIRE AWARDS)

Amnë`m nma§nmarH$ Am{U V§ÌkmZmÀ`m {dH$mgmMm nm`m _O~wV H$aÊ`mgmR>r
B§ñnm`a nwañH$ma hm amï´>r` nmVirda am~{dV AgVmV.

BÞmodoeZ gm`Ýg nagwQ> \$m°a BÝnm`a [agM©  (Innovations in Science
Pursuit for Inspired Research) (INSPIRE) `mMm _w»` CÔoe Imcrc
à_mUo Amho.

• hþema {dÚmÏ`mªZm {dkmZmH$S>o AmH${f©V Ho$co.

• hþema {dÚmÏ`mªMr AmoiI H$éZ Ë`m§Zm chmZ nUmnmgwZM {dkmZmMm Aä`mg H$aÊ`mgmR>r àmoËgmhZ
XoVo.

• d¡km{ZH$, V§ÌkmZmË_H$ {dH$mg Am{U g§emoYZ `mcm MmcZm XoÊ`mgmR>r g§̀ wº$ _mZd g§gmYZmMm
{dH$mg H$aVo.
B§ñnm`a hr EH$ ñnYm©Ë_H$ n[aúmm Amho. Zd ẁdH$m_Ü ò {dkmZmMr AmdS> {Z_m©U H$aÊ`mMm hm EH$

science interestingly H$m`©H«$_ Amho. `mgmR>r 11 ì`m n§Mdm{f©H$ `moOZoV Odinmg Xhm cmI
{dÚmÏ`mªMr {ZdS> H$aÊ`mV Amcr Am{U 12 ì`m n§MdmfuH$ `moOZoV (2012-17) {dg cmI {dÚmÏ`mªMr
{ZdS> `m H$m ©̀H«$_m A§VJ©V H$aÊ`mV òB©c.

 àË òH$ _mÜ`{_H$ úmoÌmVwZ XmoZ {dÚmÏ`mª (EH$ {dÚmWu 6-8 dJm©VwZ Am{U EH$ {dÚmWu 9-10
dJm©VwZ) Am{U àË òH$ àmW{_H$ emioVwZ EH$m {dÚmÏ`mªMr `m nwañH$mamgmR>r {ZdS> H$aVmV.

{ZdS> Pmcoë`m àË`oH$ {dÚmÏ`mªZm 5000/- én`o nm[aVmofrH$ XoÊ`mV `oVo.  `mn¡H$s 50% a¸$_
àH$ën qH$dm Z_wZm V`ma H$aÊ`mgmR>r dmnaVmV Am{U Cacocr 50% a¸$_ {Oëhm nmVirda B§ñnm`a
H$m ©̀H«$_mÀ`m àXe©ZmgmR>r IM© H$amdr. {Oëhm nmVirda {ZdS> Pmcoë`m {dÚmÏ`mªZm amÁ` ñVamda Am{U
amï´>r` ñVamda nmR>{dÊ`mV òVmV.

B§ñnm`a H$m ©̀H«$_mV ^mJ ¿`m- Amnë`m XoemMm {dH$mg H$am.
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Dr. TVS Ramesh,
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  ^m¡{VH$ emñÌ^m¡{VH$ emñÌ^m¡{VH$ emñÌ^m¡{VH$ emñÌ^m¡{VH$ emñÌ
dJ©dJ©dJ©dJ©dJ©     IX

H$m`ÚmMm AmXa H$am
hŠH$ {_idm

e¡j{UH$ CÝZVr gmYm
{dZ‘« ìhm

Physical Science
Class - IX (Marathi Medium)
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‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r‘amR>r AZwdmXmgmR>r

lr. ZaqgJamd Xoenm§S>o,lr. ZaqgJamd Xoenm§S>o,lr. ZaqgJamd Xoenm§S>o,lr. ZaqgJamd Xoenm§S>o,lr. ZaqgJamd Xoenm§S>o, Eg.E.  Eg.E.  Eg.E.  Eg.E.  Eg.E. UPS cmãYrcmãYrcmãYrcmãYrcmãYr lr.lr.lr.lr.lr.     àem§V ~m~mamd ^mo¶a,àem§V ~m~mamd ^mo¶a,àem§V ~m~mamd ^mo¶a,àem§V ~m~mamd ^mo¶a,àem§V ~m~mamd ^mo¶a,Eg.E.Eg.E.Eg.E.Eg.E.Eg.E.
Govt. gaz. H.S.no.1 Am{Xcm~mXAm{Xcm~mXAm{Xcm~mXAm{Xcm~mXAm{Xcm~mX

lr. ZmJoe MZ‘Zdma,lr. ZmJoe MZ‘Zdma,lr. ZmJoe MZ‘Zdma,lr. ZmJoe MZ‘Zdma,lr. ZmJoe MZ‘Zdma, Eg.E.  Eg.E.  Eg.E.  Eg.E.  Eg.E. ZPHS  B§Ðdo„r B§Ðdo„r B§Ðdo„r B§Ðdo„r B§Ðdo„r lr. gw^mf ‘wgio,lr. gw^mf ‘wgio,lr. gw^mf ‘wgio,lr. gw^mf ‘wgio,lr. gw^mf ‘wgio, Eg.E.  Eg.E.  Eg.E.  Eg.E.  Eg.E. UPS  ‘wVZwa ‘wVZwa ‘wVZwa ‘wVZwa ‘wVZwa

g§JUH$ MmcH$: amOoe XmZH$m,g§JUH$ MmcH$: amOoe XmZH$m,g§JUH$ MmcH$: amOoe XmZH$m,g§JUH$ MmcH$: amOoe XmZH$m,g§JUH$ MmcH$: amOoe XmZH$m, Computer Operator,

(Am{XË¶m {S>.Q>r.nr.goÝQ>a, Am{Xcm~mX )(Am{XË¶m {S>.Q>r.nr.goÝQ>a, Am{Xcm~mX )(Am{XË¶m {S>.Q>r.nr.goÝQ>a, Am{Xcm~mX )(Am{XË¶m {S>.Q>r.nr.goÝQ>a, Am{Xcm~mX )(Am{XË¶m {S>.Q>r.nr.goÝQ>a, Am{Xcm~mX )
gh g_Ýd`H$ :lr. Ho$. {H$aU Hw$_ma,gh g_Ýd`H$ :lr. Ho$. {H$aU Hw$_ma,gh g_Ýd`H$ :lr. Ho$. {H$aU Hw$_ma,gh g_Ýd`H$ :lr. Ho$. {H$aU Hw$_ma,gh g_Ýd`H$ :lr. Ho$. {H$aU Hw$_ma,

(B©.Ec.Q>r.gr.) (B©.Ec.Q>r.gr.) (B©.Ec.Q>r.gr.) (B©.Ec.Q>r.gr.) (B©.Ec.Q>r.gr.) DIET Am{Xcm~mXAm{Xcm~mXAm{Xcm~mXAm{Xcm~mXAm{Xcm~mX

‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:‘amR>r AZwdmXH$:
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àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm ...
 gd© {Od§V àmUr‘mÌmgmR>r {ZgJ© ho {OdómoV Amho. IS>H$,nmUr, Q>oH$S>çm Am{U

Xar, àmUr BË¶mXr Ë¶mV AmhoV. Ë¶mn¡H$s àË¶oH$ ñdV: EH$ {d{eï> Amho. Ë¶m
àË¶oH$mcm EH$ ñdVm:Mo ‘hËd Amho. ‘mZd hm {ZgJm©Mm ’$º$ EH$ ^mJ Amho.

{dMma H$aÊ¶mÀ¶m eº$s‘wio ‘mZd ñdV:cm {ZgJm© nmgwZ doJio g‘OV Amho.
¶m {dMmamZo ‘mZd ñdV:cm {ZgJm©nmgwZ doJio {deof eº$sdmZ g‘OV Amho. {dMma
H$am gmYmaUnUo, gmYo Am{U gm‘Ý¶ {XgUmao {ZgJ© {Xdgm AmS> {Xdg Ë¶m§Zr
~m§Ycoë¶m JwnrV ahñ¶m§Mr ‘O~wV Jm§R> Amnë¶mcm gmoS>Ê¶mgmRr AmdmhZ H$aV Amho.

‘mZd A§V©kmZ eº$sZo {dMma H$aV Amho. Am{U Ho$ìhm§hr ¶oUmè¶m nwU© AmdmhmZm
À¶m gmoS>dUwH$sMr emoY H$aV Amho. ~marH$ Xþï>rZo nm{hco Va àíZ Am{U CÎma ñdV:
{ZgJm©Odi cncoco Amho. Iè¶m AWm©Zo Ë¶m§Zm ‘m{hV H$éZ ~mhoa H$mT>m¶mÀ¶m
H$m‘m‘Ü¶o {dkmZmMr ‘hËdmMr ŵ‘rH$m Amho. ¶mÀ¶m gmR>r H$mhr, àíZ AmUIr H$mhr
{dMma BVa VnmgUrMr Amdí¶H$Vm Amho.

AMwH$ ‘m{hVr {‘io n¶ªV doJdoJù¶m nÜXVrZo ì¶dñWrnUo emómoº$ Aä¶mg
Ho$cm OmVmo. VnmgUrMo ‘w»¶ cúmU {dMmaUo hmo¶ åhUOoM àíZ AmoiIUo Ë¶m§Zm
{dMmaUo Am{U Aem àH$mao nwaogo CÎma {‘iVo. åhUwZM J°crcrAmo åhUmcm {H$,
emómoº$ {eH$Uo ho Xþgao H$mhr ZgwZ àíZ {dMmaÊ¶mMo gm‘Ï¶© dmT>{dUo hmo¶.

dJm©V {dkmZ Aem àH$mao {eH$dm¶cm nm{hOo H$s, Vo ‘wcm§Zm {dMma H$aÊ¶mgmR>r
Am{U d¡km{ZH$ H$m‘ H$aÊ¶mgmR>r CÎmo{OV H$am¶cm nm{hOo. Vo {ZgJm© g§~§Yr ào‘
dmT>{dÊ¶mgmR>r gwÜXm Agmdo.’$º$ Z{dZ Jmoï>tZm n«H$Q> H$aUo åhUOo d¡km{ZH$ nUo
{eH$Uo Zìho.

nañnamdc§~r Am{U nañnamg§~§Yr ‘Ü¶o AS>WS>m Z H$aVm {ZgJm©À¶m ‘hËdmÀ¶m
{Z¶‘m gmo~V nwT>Mo nmD$c Q>mH$Uo Amdí¶H$ Amho. OJmV g^modVr hmoV Agcoë¶m
~XcmMr cúmUo Am{U {ZgJm©À¶m AmH$cZ H$aÊ¶mMr úm‘Vm Cƒ ‘mÜ¶{‘H$ emioÀ¶m
‘wcm‘Ü¶o AgVo. Ë¶m§À¶m ‘Ü¶o H$ënZoMo n¥ÏWH$aU H$aÊ¶mMr úm‘Vm AgVo.

’$º$ g{‘aH$Uo Am{U VmËdrH$ Ñï>rZo {Z¶‘m§Mr ewîH$nÜXVrZo {eH${dÊ¶mZo
AmnU Ë¶m§À¶m hþema {dMmam§Mr ¶m nmVirda AmnU VhmZ ^mJdw eH$V Zmhr.
¶mgmR>r d¡km{ZH$ kmZ g‘ñ¶m gmoS>{dÊ¶m‘Ü¶o n¶m©¶r {dH$ënm§Mm emoY Am{U Z{dZ
g§~§Y ñWmnZmMm g§YrMm Cn¶moJ H$aÊ¶mg§~§Yr {eH${dÊ¶mgmR>r AmnU dJm©Mo dmVmdaU
Vgo V¶ma H$am¶cm nm{hOo.SCERT T
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dJm©V Mma {^§VrÀ¶m AmV H$m|Sw>Z emómoº$ {eúmU hmoV Zmhr Ë¶mMm à¶moJemim
Am{U úmoÌmer {ZíMrV g§~§Y AgVmo. åhUwZ {dkmZ AÜ¶mnZmV úmoÌ AZw^md /
à¶moJmcm Iwn ‘hËd Amho.

amï´>r¶ nmR>çH«$‘ ’«o$‘dH©$ -2005 À¶m gwMZmZm Amdí¶H$ Am‘cmV AmUÊ¶mMr
‘moR>r JaO Amho. H$maU Ë¶m‘Ü¶o ñWm{ZH$ dmVmaUmer {dkmZ {eH${dÊ¶m gmo~V OmoS>
cmdÊ¶mMm Omoa {Xcocm Amho. {eúmUmÀ¶m h¸$mMm H$m¶Xm - 2009 gwÜXm Agm g„m
{Xcm H$s, ‘wcm§‘Ü¶o {eH$Ê¶mMo gm‘Ï¶© hñVJV H$aÊ¶mMr àmYmÝ¶ Úmdo. Ë¶mM à‘mUo
emómoº$ {dMmamZo Z{dZ {nT>r gwYmaÊ¶mgmRr ‘XV hmoB©c Ago {dkmZm§Mo {eH$dU
AgUo Amdí¶H$ Amho.

emómkmMr {dMma H$aÊ¶mMr à{H«$¶m Am{U Ë¶mZr cmdcoë¶m àË¶oH$ emoYm
‘JmÀ¶m à¶ËZm§Mr ‘m{hVr H$aUo ho {dkmZ {eH$dÊ¶mV EH$ ‘hËdmMm ‘wÔm Amho. amÁ¶
nmR>çH«$‘ ’o«$‘dH« - 2011 Zo gm§JrVco H$s, ‘wc ñdV:Mo Cnm¶ Am{U doJdoJù¶m
‘wÔm¶mda ñdV:Mo A{^àm¶ ñnï> H$aÊ¶mgmR>r g‘W© ~Zmdo. SCF À¶m à‘mUmZm§
{‘i{dÊ¶mgmR>r ho {dkmZ nmR>çnyñVH$ V¶ma H$aÊ¶mV Amco Am{U Aem àH$mao
emómoº$ nXm ‘Ü¶o A{Ve¶ {dMmamZo AmË‘{dídmgZo g§emoYZ H$aÊ¶mgmR>r ‘wcm§Zm
‘XV hmoVo.

Z{dZ nmR>çnwñVH$ V¶ma H$aÊ¶mgmR>r ghH$m¶© Ho$coë¶m {dÚm^dZ g§ñWoMo coIH$,
Á¶mZr YS>o V¶ma Ho$co, g§nmXH$ Á¶m§Zr gd© {cImU VnmgwU nm{hco, S>r.Q>r.nr. M‘w
g§wXa Q>mB©n Owi{dV nmR>çnwñVH$ V¶ma Ho$co. ¶m gdm©Mo Amåhr Am^mar AmhmoV.

nmR>çnwñVH$mMm ‘wcm§Zm ~hþdmMH$ dmna H$aÊ¶m‘mJo {eúmH$m§Mr ’$ma ‘moR>r
‘hËdmMr ^w{‘H$m AgVo. Amåhmcm Amem Amho H$s, {eúmH$ OéZ Ë¶m§Mo g§wg§JV à¶ËZ
H$éZ nmR>çnwñVH$mMm ¶mo½¶ dmna H$aVrc OoUo H$éZ ‘wcm§À¶m ‘Zmda emór¶ {dMma
q~~dVrc Am{U ‘wcm§‘Ü¶o emór¶ Ñï>rH$moZ dmT>{dÊ¶mV àmoómhH$ ~Z{Vc.

g§MmcH$
Eg.gr.B©.Ama.Q>r.,

h¡Ðm~mX
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{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....{à¶ {eúmH$m§Zmo.....

‘wcm§À¶m {dMma§mMo gm‘Ï¶© Am{U g§emoYZmV CËgmh dmT>{dÊ¶mgmR>r hm Z{dZ nmR>çnwñVH$ V¶ma
H$aÊ¶mV Amcm. ‘wcm§‘Ü¶o {eH$Ê¶mMr AmdS> {Z‘m©U H$aÊ¶mgmR>r {eúmH$m§Zr Mm§Jë¶m AÜ¶m¶Z
AÜ¶mnZ gmYZ dmnamdo ho Ë¶m§Mo n{hco H$V©ì¶ Amho. {dkmZ AÜ¶mnZmV ‘wcmV ~Xc KS>dwZ AmUUo
¶m ‘hËdmH$m§úmmMo amï´>r¶ Am{U amï´> nmR¶H«$‘ ‘m§S>Ur Am{U {eúmUmÀ¶m h¸$mMm H$m¶ÚmMo A{YH¥$V
coI AmhoV. Ë¶m ‘hËdH$m§úmm Zwgma ho nmR>çnwñVH$ V¶ma H$aÊ¶mV Amcoco Amho. Va {eúmH$m§Zr
Ë¶m§À¶m AÜ¶mnZm‘Ü¶o Z{dZ nÜXVr dmnaÊ¶mMr JaO Amho. ¶m X¥ð>rH$moZmdéZ AmnU {ZpíMV H$m¶
H$amdo Am{U H$m¶ H$é Z¶o Vo nmhþ ¶m.

• nwU© nmR>çnwñVH$ dmMm Am{U àË¶oH$ H$ënZocm Imoc n¶ªV n¥W³H$aU H$am.
• nmR>çnwñVH$mV gwédmVrcm Am{U eodQ>cm H$mhr H¥$Vr d H$mhr àíZ {Xcoco AmhoV.
• dJm©‘Ü¶o {eúmH$mZo ‘wcm§ gmo~V MMm© H$aÊ¶mMr Amdí¶H$Vm Amho.  H$mhr ‘wcm§ H$Sw>Z CÎmao H$mT>m{dV

Oar Vo MwH$ Agmo H$s ~amo~a Agmo. Am{U eodQcm H$ënZm ñnï> H$aÊ¶mMm à¶ËZ H$amdm.
• nwñVH$mVrc H$ënZm g‘OÊ¶mgmR>r ‘wcm§Zm H¥$Ë¶ nwU© H$aÊ¶mg Úmdo.
• nmR>çnwñVH$mVrc H$ënZm XmoZ nÜXVrMo Amho. n{hco dJm©V {eH$dm¶Mo Am{U Xþgao à¶moJ emioV

H$am¶Mo.
• à¶moJ emioVrc H¥$Vr nmR>mV {d^mJwZ AmhoV. åhUwZ {eúmH$m§Zr Ë¶m H¥$Vr doJio Z KoVm YS>m Mmcw

AgVm§Zm ¿¶mdo.
• nwñVH$m§V H$mhr {deof H¥$Vr S>ãã¶mV {Xcocr AmhoV. Ogo {dMma H$am Am{U MMm© H$am, Mcm H$é

¶m, ‘ycmIVr KoUo, A{^àm¶ V¶ma H$aUo, dm°c ‘°J{PZ da àX{e©V H$aUo, a§J ŵ‘rÀ¶m {Xder ̂ mJ
KoUo, úmoÌ {Z[aúmU H$am, {deof {XdgmMr ì¶dñWm ho gd© Amdí¶ H$am.

• Vw‘À¶m {eúmH$m§Zm {dMmam. ‘m{hVr J«§Wmc¶mVwZ qH$dm B§Q>aZoQ>mVwZ ‘m{hVr Jmoim H$am. Aem H¥$Vr
gwÜXm Amdí¶H$ åhUwZ J«hrV Yam.

• Oa ¶m nwñVH$mV Xþgè¶m EImÚm {df¶mMr H$ënZm AmT>icr Va Ë¶m g§~§YrV {df¶ {eúmH$m§Zm Vo
{eH${dÊ¶mgmR>r dJm©V Am§‘ÌU Úm.

• g§~§YrV do~gmBQ> nÎË¶mMr ‘m{hVr Jmoim H$am Am{U Vo ‘wcm§Zm Úm. Á¶m‘wio ‘wc {dkmZ
{eH$Ê¶mgmR>r B§Q>aZoQ> godoMm Cn¶moJ H$aVrc.

• emioÀ¶m J«§Wmc¶mV {dkmZ nwñVHo$ Am{U {dkmZ ‘°JPrZ R>odm.
• CÎmo{OV MMm© Am{U ~wÜXr {Z¶omOZm gmaIm H¥$VrÀ¶m ‘XVrZo ‘wc ñdV§ÌnUo {eH$Ê¶mgmR>r Am{U

g‘OwZ K|Ê¶mgmR>r àË¶oH$mcm CÎmo{OV H$am Am{U YS>¶mMr gwédmV H$aÊ¶mAJmoXa Vmo {eH$Ê¶mgmR>r
‘wcm§Zm àd¥Îm H$am.

• {dkmZ ³c~, qZ~Y ñnYm©, {MÌ H$mT>Uo, {dkmZm da H${dVm, àmén V¶mar BË¶mXtMr g{Odg¥ï>r
g§VwcZm BË¶mXr {df¶r gH$maË‘H {dMma dmT>VmV.

• dJm©V, à¶moJ emioV Am{U úmoÌm‘Ü¶o doJdoJù¶m H¥$Vr H$aVm§Zm AÜ¶¶Z gm‘Ï¶mªMo {Z[aúmU H$éZ
Zm§oX H$am. ho {Za§Va g‘J« ‘wë¶m§H$ZmMm EH$ ^mJ Amho.SCERT T
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Am‘Mm {dídmg Amho H$s, AmVm Vw‘À¶m cúmmV Amco AgocM H$s, {dkmZ Am{U emór¶ {dMma
{eH$Uo åhUOo ’$º$ YS>m ‘O~wV {eH${dUoM Zìho Va ‘wcm§‘Ü¶o CX^{dV Pmcoë¶m àíZm§Mo g‘mYmZ
emoYÊ¶mg gË¶, ‘m¡ë¶dmZ H$gaV (Aä¶mg) àd¥Îmr {Z‘m©U hmoD$Z {OdZmV ¶oUmè¶m gd© H${R>U
n[apñWVrer gm‘Zm H$aÊ¶mMr O~m~Xmar H$m¶© H$aÊ¶mMr eº$s Ë¶mÀ¶mV {Z‘m©U Pmcr nm{hOo.

{à¶ {dÚmÏ¶mªZmo....
{df¶mV Mm§Jco JwU {‘i{dUo åhUOo {dkmZ {eH$Uo Zìho. V{H©$H$ {dMma H$aUo Am{U ì¶dñWrV

nUo H$m‘ H$aUo ho gm‘Ï¶© hñVJV H$éZ XaamoOÀ¶m {OdUmV Ë¶mMm dmna H$amdo. ho {‘i{dÊ¶mgmR>r
{c{hcoë¶m d¡km{ZH$ ì¶»¶m nmR> H$aÊ¶mnoúmm Ë¶m§Mm n¥W¸$aU nÜXVrZo Aä¶mg H$amdm. ¶mMm AW©
d¡km{ZH$ H$ënZm g‘OÊ¶mÀ¶m H«$‘m‘Ü¶o Vwåhmcm MMm© H$aUo, dU©Z H$aUo, nS>Vmim H$aÊ¶mgmR>r
à¶moJ H$aUo, {Z[aúmU H$aUo, ñdV:À¶m Cn¶m§Mr n¥ð>r H$éZ KoUo, {ZîH$f© H$mT>Ê¶mMr JaO Amho. Ë¶m
nÜXVrZo {eH$Ê¶mgmR>r Vwåhmcm ho nwñVH$ ‘XV H$aoc.

ho {‘i{dÊ¶mgmR>r Vwåhmcm H$m¶ H$aÊ¶mMr Amdí¶H$Vm Amho.
• {eúmH$ YSm {eH$Ê¶mgmR>r AJmoXa EH$Xm YS>m nwU© dmMwZ ¿¶m.
• YS>m Mm§Jcm g‘OÊ¶mgmR>r Ë¶m nwU© YS>çmVrc ‘hËdmÀ¶m A§emMr Zm|X H$am.
• YS>¶mVrc {Z¶§‘m§Mm {dMma H$am. YS>m Imocn¶ªV g‘OÊ¶mgmR>r Ë¶mVrc H$ënZm§Mr AmoiI

H$aUo Amdí¶H$ Amho.
• {dMma H$am Am{U MMm© H$am ¶m A§emV {Xcoë¶m àíZm{df¶r Vw‘À¶m {‘Ì Am{U {eúmH$m§gmo~V

MMm© H$aVm§Zm S>J‘Jw ZH$m.
• YS>¶mVrc à¶moJ H$aVm§Zm qH$dm MMm© H$aVm§Zm Vwåhmcm H$mhr e§H$m ¶oVrc Ë¶m§Zm ñnï> nUo

Am{U ‘moH$ù¶m nUmZo ì¶º$ H$am.
• H$ënZm ñnï>nUo g‘OÊ¶mgmR>r à¶moJmÀ¶m Vmgm§Mr ¶moOZm H$éZ Am‘cmV AmUm. à¶moJmìXmao

{eH$Ê¶mgmR>r Vwåhmcm ~aoMí¶m Jmoï>r ‘m{hV Agm¶cm nm{hOo.
• àË¶oH$ YS>¶mcm X¡Z§{XZ {OdZmÀ¶m g§X^m©er gm§JS> Kmcm.
• Vw‘À¶m ñdV:À¶m H$ënZmÀ¶m AmYmamda {dH$ën ‘m{hV H$am.
• {ZgJm©À¶m OVZmV àË¶oH$ YS>¶mV ‘XV H$er hmoV Amho ¶mMo {Z[aúmU H$am.
• ‘wcmIVrV Am{U úmoÌ n¶©Q>ZmV JQ>mV H$m‘ H$am. A{^n«m¶ V¶ma H$am Am{U Ë¶m§Zm àX©{eV

H$am.
• dhrV qH$dm n[aúmoV {c{hV AgVm§Zm Vw‘À¶m ñdV:Mo A{^àm¶ n¥ÏWH$aUmMo ñnï> H$am.
• OodT>o e³¶ hmoB©c VodT>o Vw‘À¶m nmR¶nwñVH$mÀ¶m g§~§YrV nwñVHo$ dmMm.
• Vwåhr ñdV:Vw‘À¶m emioV {dkmZ ³c~ H$m¶©H«$‘mMo {Z¶moOZ H$am.
• Vw‘À¶m dñVrVrc cmoH$m§Zm ¶oUmè¶m g‘ñ¶m§Mo {Z[aúmU H$am. Ë¶m g‘ñ¶m gmoS>{dÊ¶mgmR>r Vwåhr

dJm©V {eH$coë¶m {dkmZ ìXmao Ë¶m§Zm H$m¶ g„m XoD$ eH$mc.
• Vwåhr dJm©V {eH$coë¶m {dkmZmÀ¶m Jmoï>r eoVH$ar, H$cmH$ma gmo~V MMm© H$am.SCERT T
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e¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mU

H«$.g.H«$.g.H«$.g.H«$.g.H«$.g. e¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mU ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU

1.

2.

3.

4.

5.

6.

7.

H$ënZoMr AmH$cZ hmoUo

àíZ {dMmaUo Am{U AZw‘mZ H$aUo.

à¶moJ Am{U úmoÌmMr H$miOrnwd©H$ Vmng

d¥ÎmmÝV H$m¡eë¶ Am{U àH$ën

{MÌmUo g§Xoe, àén V¶mar

àe§gm H$aUo Am{U gm¢X¶© g§~§Yr kmZ
Cn¶wº$VVm

X¡Z§{XZ {OdZmV Cn¶moOZ, O¡{dH$ {^ÞVo
H$miOr AgUo

nmR>çnwñVH$mV {Xcoë¶m H$ënZoÀ¶m à{H«$¶mMr ñnï>H$aÊ¶mMr H$aUo
XoÊ¶mMr Am{U VwcZm Am{U ’$aH$, nwamdo ghrV CXmhaUo ñnï> H$aÊ¶mMr
nmÌVm ‘wcm‘Ü¶o ¶mdr ñdV:Mo ~wÜXr {Z¶moOZ dmT> H$aÊ¶mgmR>r ‘wc g‘W©
ìhmdo.

MM}V ^mJ KoÊ¶mgmR>r, H$ënZm ñnîQ> H$aÊ¶mgmR>r ‘m{hV H$aÊ¶mgmR>r
‘wc àíZ {dMmaÊ¶mgmR>r g‘W© ìhmdo. {Xcoë¶m ‘wÔ¶mda AZw‘mZ H$aÊ¶mMr
¶mo½¶Vm Ë¶m§À¶m ‘Ü¶o ¶mdr.

nmR>çnwñVH$mV {Xcoë¶m H$ënZm ‘m{hV H$aÊ¶mgmR>r ‘wc ñdV:Zo à¶moJ
H$aÊ¶mgmR>r g‘W© ~Zmdo. úmoÌmÀ¶m VnmgUr ‘Ü¶o ^mJ KoD$Z Ë¶mda A{^àm¶
V¶ma H$aÊ¶mgmR>r g‘W© ~Zmdo.

‘m{hVr Jmoim H$aÊ¶mMr (‘wcmImVr, B§Q>aZoQ> BË¶mXrZo) Am{U
ì¶dñWrV nUo n¥ÏWH$aU H$aÊ¶mMr H$m¶©úm‘Vm ‘wcm§‘Ü¶o ¶mdr Vo ñdV:àH$ën
H$m¶© H$aÊ¶mMr úm‘Vm Ë¶m§À¶m ‘Ü¶o ¶mdr.

Ë¶m§Zm AmH$cZ Pmcoë¶m ‘m{hVrMr {MÌ H$mTw>Z ñnï> H$aÊ¶mMr
Am{U àmén V¶marMr úm‘Vm ‘wcm‘Ü¶o ¶mdr. {Xcoë¶m ‘m{hVrMm dmna H$éZ
qH$dm ‘m{hVr Jmoim H$éZ AmcoI H$mT>Ê¶mgmR>r Vo g‘W© ~Zm¶cm nm{hOo.

{ZgJ© Am{U ‘mZdeº$sMr àe§gm H$aÊ¶mMr Am{U {ZgJm© g§~§Yr
gm¡X¶mªMm kmZm ¶mo½¶ ‘wc ~Zmdo. amÁ¶KQ>ZoMr Cn¶wº$Vm nmiÊ¶mgmR>r Vo g‘W©
ìhmdo.

X¡Z§{XZ {OdZmVr g§X^m©Zm Vm|S> XoÊ¶mgmR>r d¡km{ZH$ H$ënZm§Mm dmna H$aÊ¶mMr
úm‘Vm ‘wcm‘Ü¶o ¶mdr. O¡{dH$ {^ÞVo g§~§Yr H$miOr XmI{dÊ¶mgmR>r Vo
cm¶H$ ~Zmdo.
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33333

22222

44444

{df¶ gwMr{df¶ gwMr{df¶ gwMr{df¶ gwMr{df¶ gwMr

MbZMbZMbZMbZMbZ

JVrMo {Z`_JVrMo {Z`_JVrMo {Z`_JVrMo {Z`_JVrMo {Z`_

g_Vb n¥îR>^mJmda àH$memMo d{H«$^dZg_Vb n¥îR>^mJmda àH$memMo d{H«$^dZg_Vb n¥îR>^mJmda àH$memMo d{H«$^dZg_Vb n¥îR>^mJmda àH$memMo d{H«$^dZg_Vb n¥îR>^mJmda àH$memMo d{H«$^dZ

10 OwZ 1

11 OwZ/Owc¡ 11

10 Owc¡ 31

6 Am°JñQ> 49

12 Am°JñQ>/gßQ>| 68

10 gßQ>|~a 83

16 Am°³Q>m|/Zm|ìh|101

10 Zmoìh|~a 130

08 Zmoìh|~a 150

11 {S>g|~a 166

08 OmZodmar 191

12 ’o$~«wdmar 210

nmZ H«$.nmZ H«$.nmZ H«$.nmZ H«$.nmZ H«$.VmgVmgVmgVmgVmg ‘{hUm‘{hUm‘{hUm‘{hUm‘{hUm

11111 Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©

55555 JwéËdmH$f© > >UJwéËdmH$f© > >UJwéËdmH$f© > >UJwéËdmH$f© > >UJwéËdmH$f© > >U

66666 nXmW© ewÕ Amho H$m?nXmW© ewÕ Amho H$m?nXmW© ewÕ Amho H$m?nXmW© ewÕ Amho H$m?nXmW© ewÕ Amho H$m?

77777 AUw Am{U aoUw amgm`{ZH$ {H«$`mAUw Am{U aoUw amgm`{ZH$ {H«$`mAUw Am{U aoUw amgm`{ZH$ {H«$`mAUw Am{U aoUw amgm`{ZH$ {H«$`mAUw Am{U aoUw amgm`{ZH$ {H«$`m

88888 Va§JUmè¶m dñVwVa§JUmè¶m dñVwVa§JUmè¶m dñVwVa§JUmè¶m dñVwVa§JUmè¶m dñVw

99999  AUw_Ü`o H$m` Amho? AUw_Ü`o H$m` Amho? AUw_Ü`o H$m` Amho? AUw_Ü`o H$m` Amho? AUw_Ü`o H$m` Amho?

1010101010  H$m`© Am{U D$Om© H$m`© Am{U D$Om© H$m`© Am{U D$Om© H$m`© Am{U D$Om© H$m`© Am{U D$Om©

1111111111 CîUVm CîUVm CîUVm CîUVm CîUVm

1212121212 ÜdZrÜdZrÜdZrÜdZrÜdZr
COiUrCOiUrCOiUrCOiUrCOiUr ‘mM©‘mM©‘mM©‘mM©‘mM©
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Amnco amḯ>JrV
- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa

OZ JU ‘Z A{YZm`H$ O` ho
^maV ^m½` {dYmVm &

n§Om~, qgY, JwOamV, ‘amR>m
Ðm{dS> CËH$b ~§J &&

qdÜ` {h‘mMb `‘wZm, J§Jm
CÀN>b Ob{YVa§J &
Vd eŵ  Zm‘o OmJo &

Vd eŵ  Am{ef ‘mJo &
Jmho Vd O` JmWm

OZ JU ‘§JbXm`H$ O` ho
^maV ^m½` {dYmVm &
O` ho, O` ho, O` ho
O` O` O` O` ho &

à{Vkmà{Vkmà{Vkmà{Vkmà{Vkm

- n¡[S>_au ì §̀H$Q>m gwã~mamdw

^maV ‘mPm Xoe Amho. gmao ̂ maVr` ‘mPo ~m§Yd AmhoV. ‘mÂ`m Xoemda ‘mPo ào‘ Amho.
‘mÂ`m XoemVë`m g‘¥X²Y Am{U {d{dYVoZo ZQ>boë`m na§nam§Mm ‘bm A{^‘mZ Amho. Ë`m na§nam§Mm
nmB©H$ hmoÊ`mMr nmÌVm ‘mÂ`m A§Jr ̀ mdr, åhUyZ ‘r gX¡d à`ËZ H$arZ.‘r ‘mÂ`m nmbH$m§Mm,
JwéOZm§Mm Am{U dS>rbYmè`m ‘mUgm§Mm ‘mZ R>odrZ Am{U àË òH$mer gm¡OÝ`mZo dmJoZ. àmUr
‘mÌmda X¶m XmI{dU.

‘mPm Xoe Am{U ‘mPo Xoe~m§Yd ̀ m§À`mer {Zð>m amIÊ`mMr ‘r à{Vkm H$arV Amho. Ë`m§Mo
H$ë`mU Am{U Ë`m§Mr g‘¥X²Yr øm§VM ‘mPo gm¡»` gm‘mdbo Amho.SCERT T
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1Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20

nXmW© åhUOo H$m`?ho dmŠ` Vwåhr EoA
H$bo Agmb.‘nXmW© åhUOo H$m`,Ho$ìhmVar

Vwåhmbm _mhrV H$amdm Ago dmQ>bo H$m`?ho
nX Amnë`m gmR>>r ZdrZM Amho. VgoM `mMm
AW ©emÌkm gmR>>r Oo Amho Vo gmYmaU ì`º$s
gmR>>r {^Þ Amho.

Vwåhr YmVw qH$dm AYmVww,H«¥$Ìr_  Am{U
Z¡gJuH$ gm_J«r,Amåb Am{U Amåbmar
BË`mXr.{df`mda AJmoXaÀ`m  dJm©V dmMbmo
AmhoV.

Amnë`m g^modVr Agboë`m gd© dñVw Oo
doJdoJù`m AmH$ma ñdén Am[U ~ZmdQ>rV
AmhoV.Vo gd© nXmWm©Mo CXmhaUo AmhoV.

Amnë`m g^modVr Amgboë`m nXmWmªZm
AmoiIZo Iwn gmono Amho.Oo nmUr AmnU {nVmo
ImÚ,H$nS>o Am{U Amnë`m X¡Z§{XZ OrdZmV
AmnU dmna H$aV Agboë`m ~a oMí`m
dñVw,ídmg KoVm Vr hdm,VgoM Amnbo eara
gwÕm BË`mXr nXmWm©Mo CXmhaUo AmhoV.

nXmW© `m nXmMm AW© H$m`? dñVw_mZ
Agbobo Am{U OmJobm ì`mnboë`m§§Zm nXmW© åhUw
eH$Vmo.

nXmWm©À`m {ñWVrnXmWm©À`m {ñWVrnXmWm©À`m {ñWVrnXmWm©À`m {ñWVrnXmWm©À`m {ñWVr
_mJrc dJm©V AmnU {eH$bmo H$s nmUr

KZ énmV (~\©$) VgoM X«d énmV qH$dm
dm`w énmV     (nmÊ`mMo ~mîn)énmV AgVo.

AmnU Amgo åhUw eH$Vmo H$s,
nXmW© hm KZ,Ðd Am{U dm`w Aem VrZ

11111

doJdoJù`m {ñWVrV AgVo.nmUr `m VrZ hr
ñWrVrV AmT>iwZ `oVo.

• Ago EImXo nXmW© Amho H$m, Oo nmÊ`m
gmaIo Vr§Z {h {ñWVrV AmT>iVo?

AmVm Vw_À`m g^modVr Agboë`m dñVw§Zm
H$miOr nwd©H$ nmhm.Ë`m§Zm nXmWm©À`m VrZ
[ñWVr n¡H$s EH$m [ñWVrV ghO nUo dJuH$aU
H$é eH$Vmo.

CXmhaUmW©,bmHw$S> Am{U H$moiembm Vwåhr
KZ åhUw eH$Vm,Am{U noQ´>moob bm X«d åhUw
eH$Vm.

noQ´>moob gmaIoM Mhm gwÜXm X«d Amho. nU
noQ´>moob Am{U Mhm `m XmoÝhrÀ`m EH$_oH$mÀ`m
JwUY_m©V nwîH$i {^ÞVm Amho.

• noQ́>moob Am{U Mhmbm H$moUË`m JwUY_m©À`m
AmYmamda X«d åhUVmV?

KZ Ðd Am{U dm ẁMo JwUY_© g_OÊ`mgmR>r
H$mhr H¥$Vr H$é `m.

KZ,Ðd Am{U dm`wMo JwUY_©KZ,Ðd Am{U dm`wMo JwUY_©KZ,Ðd Am{U dm`wMo JwUY_©KZ,Ðd Am{U dm`wMo JwUY_©KZ,Ðd Am{U dm`wMo JwUY_©
AmH$ma Am{U KZ\$iAmH$ma Am{U KZ\$iAmH$ma Am{U KZ\$iAmH$ma Am{U KZ\$iAmH$ma Am{U KZ\$i
nXmWm©À`m VrZ AmdñWm Ë`mÀ`m AmH$ma

Am{U KZ\$imdéZ AmnU MMm© H$é eH$Vmo.

  H¥$Vr-1  H¥$Vr-1  H¥$Vr-1  H¥$Vr-1  H¥$Vr-1
KZmcm {ZpíMV AmH$ma Am{U KZ\$i AgVo

H$m? Oa AmnU noZ Am{U nwñVH$ `m XmoZ KZ
nXmW© H§$Q>oZa _Ü`o R>odë`mg Ë`mMm AmH$ma
Am{U KZ\$iimV H$mhr ~Xc hmooVmo H$m?

Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©Amnë`m g^modVr AgUmao nXmW©
YS>mYS>mYS>mYS>mYS>m>>>>>
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2 Amnë`m g^modVr AgUmao nXmW©

{Q>n…AmH¥$Vr 1 _Ü ò XmI{dë`m n«_mUo gmaIo
M nmÌ Jmoim H$aUo Oê$ar Zmhr Amho.Vwåhmbm
CnbãY Agboë`m doJdoJù`m nmÌ Vwåhr Jmoim
H$é eH$Vm.

  VgoM Vwåhmbm Vob Am{U XþY gma»`m BVa
H$mhr X«dmMr gwÕm JaO Amho.

_moOnmÌmMm Cn`moJ H$éZ H$mhr nmUr EH$m
nmÌmV ¿`m.nmÌm_Yrb nmÊ`mÀ`m AmH$mamMr
VnmgUr H$am.gmaIoM nmUr BVa doJdoJù`m
nmÌm_Ü ò AmoVm.Am{U Ë`mMm nwÝhm AmH$ma nhm.
`mM n«_mUo gd© nmÌmV nm{U AmoVV Omdm.
• doJdoJù`m nmÌm _Ü ò nmÊ`mMm AmH$ma H$gm

Amho ?
• Vo gd© g§X^m©_Ü ò gmaIo Amho H$m doJdoJio

Amho ?
• Oa Ë`m nmÊ`mbm AmnU O_rZrda Q>mH$bmo

Va Ë`mMm AmH$ma H$gm amhrb?
_moO nmÌm_Ü ò 50 {_.br.nmUr ¿`mAm{U Vo

EH$m ½bmgmV AmoVm.½bmgm_Yrb nmÊ`mÀ`m
nmVirMr Zm|X H$am. Am{U nmUr ~mhoa \o$Hw$Z
Úm.AmVm _moO nmÌmZo50 {_.br.XþY ¿`m Am{U
Vo Ë`mM ½bmgm_Ü ò AmoVm ½bmgm_Yrb XþYmÀ`m
nmVirMo Zm|X H$am.
  •  XþY Am{U nmÊ`mMr nmVir gmaIrM Amho

   H$m?
½bmg _YwZ XþY H$mTw >Z Q>mH$m.AmVm

nmÊ`mgmT>r IwU Ho$boë`m nmVir n`ªV Ë`m
½bmgm _Ü`o Vob AmoVm.

• VobmÀ`m KZ\$imMm Vwåhr A§XmO H$é
eH$mb H$m?

{h H¥$Vr {XgÊ`mgmR>r Iwn gmYr Amho nU
`m H¥$Vr déZ AmnU X«dmMo XmoZ _hËdmMo
JwUY_© {ZarjU H$arV AmhoV.
1.1.1.1.1. nmÌmÀ`m AmH$mamda ÐdmMo AmH$ma
Adb§~wZ AgVo
2.2.2.2.2. Ooìhm X«d EH$m nmÌmVwZ Xþgè`m nmÌmV
~XbVmo Voìhm Vo X«d doJdoJio AmH$ma YmaU
H$aVo.nU Ë`mMo KZ\$i {ñWa AgVo.
3. Ðd ghOVoZo dmhVo Ë`m§Zm àdmhr nXmW©
gwÜXm åhUVmV.
• àdmhr nXmW© åhUOo H$m`,ho Vwåhr gm§Jw

eH$Vm H$m?

`mMm AW© {_i{dÊ`mgmR>r {dkmZmMr
{S>ŠeZar ¿`m Am{U Ë`mV nhm.

åhUwZ Ðdm§Zm R>amdrH$ AmH$ma ZgVmo.nU
R>am{dH$ KZ\$i AgVmo.

H¥$Vr-2H¥$Vr-2H¥$Vr-2H¥$Vr-2H¥$Vr-2

dm`wbm {ZeMrV AmH$ma Am{U R>amdrH$dm`wbm {ZeMrV AmH$ma Am{U R>amdrH$dm`wbm {ZeMrV AmH$ma Am{U R>amdrH$dm`wbm {ZeMrV AmH$ma Am{U R>amdrH$dm`wbm {ZeMrV AmH$ma Am{U R>amdrH$
{H$å_V AgVo H$m ?{H$å_V AgVo H$m ?{H$å_V AgVo H$m ?{H$å_V AgVo H$m ?{H$å_V AgVo H$m ?
• Vwåhmbm   CNG (Compressed Natural

Gas). {df`r _mhrV Amho.noQ́>moob n§n da
Om Am{U Ë §̀mZm {dMmam H$s  CNG.H$moR>o
gmR>dbm OmVmo. CNG Zo MmbUmè`m dmhZm
_Ü ò  CNG H$moR>o gmR>dbo OmVo Vo gwÜXm
nhm eodQ>bm n§n _YwU   CNG dmhZmV
H$gm AmoVbm OmVmo Vo nhm.

• CNG bm R>>am{dH$ KZ\$i AgVo H$m?
• CNG bm {ZíMrV AmH$ma AgVo H$m ?

     AmH¥VrAmH¥VrAmH¥VrAmH¥VrAmH¥Vr -1 gma»`m KZ\$imÀ`m ÐdmMogma»`m KZ\$imÀ`m ÐdmMogma»`m KZ\$imÀ`m ÐdmMogma»`m KZ\$imÀ`m ÐdmMogma»`m KZ\$imÀ`m ÐdmMo
doJdoJio AmH$madoJdoJio AmH$madoJdoJio AmH$madoJdoJio AmH$madoJdoJio AmH$ma

_moOnmÌ Am{U doJdoJù`m AmH$mamÀ`m
nmÌmMr Amdí`H$Vm Amho ,
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3Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20

AmH$¥Vr-4 noQ´>moob n§nda AmH$¥Vr-4 noQ´>moob n§nda AmH$¥Vr-4 noQ´>moob n§nda AmH$¥Vr-4 noQ´>moob n§nda AmH$¥Vr-4 noQ´>moob n§nda CNG Mo hm¡XMo hm¡XMo hm¡XMo hm¡XMo hm¡X
g§nrS>çVm g§nrS>çVm g§nrS>çVm g§nrS>çVm g§nrS>çVm (Compressibility)

H$¥Vr-3H$¥Vr-3H$¥Vr-3H$¥Vr-3H$¥Vr-3

doJdoJù`m gm_J«rMo g§nrS>çVm ModoJdoJù`m gm_J«rMo g§nrS>çVm ModoJdoJù`m gm_J«rMo g§nrS>çVm ModoJdoJù`m gm_J«rMo g§nrS>çVm ModoJdoJù`m gm_J«rMo g§nrS>çVm Mo
{ZarjU H$aUo{ZarjU H$aUo{ZarjU H$aUo{ZarjU H$aUo{ZarjU H$aUo

50 {_.br.Mr [gao§O ¿`m. {ga§oO (syringe)

À`m AmV hdm OmÊ`mgmR>r {nñQ>Z bm _mJo
AmoT>m.AmVm Vw_Mo ~moQ> ZmoPb da R>odm Am[U
Xm~m.{nñQ>Z {gaoOÀ`m AmV _Ü`o OmÊ`mMo
{ZarjU H$am. ho Xm~m`bm gmono Amho H$s
AdKS?

AmH¥$Vr -5AmH¥$Vr -5AmH¥$Vr -5AmH¥$Vr -5AmH¥$Vr -5
• {ga|O Zo AmV _Ü`o KoVboë`m hdoÀ`m

KZ\$im _Ü`o Vwåhmbm H$mhr ~Xb {Xgbm
H$m?

AmVm {ga|O _Ü ò nmUr ^am Am{U {h
Xm~Ê`mMr H$¥Vr nwÝhm H$am.

• nmUr qH$dm hdm {ga§oO _Ü`o Agob
V|ìhm Xm~m`bm H$moUVo gmono Amho?

AmVm EH$ bmH$S>mMm VwH$S>m ¿`m Am{U
Vw_À`m A§JR>çmZo Xm~m.

• bmH$S>mbm Vwåhr Xm~Vm§Zm Vw_À`m
{ZarjUmg H$m` Ambo?
• òWo KZ\$imV H$mhr ~Xc Amho H$m?

 darb {ZarjUm déZ,AmnU Ago _mhrV
Ho$bo H$r,Ðd Am{U KZ À`m VwbZoV dm`w ho
OmñV g§nrS>çmV AgVo.

Amnë`m Kam _Ü ò AmnU (LPG) ñd §̀nmH$m
gmR>r dmnaVmo.gÜ`mÀ`m H$mimV AmnU ~aoMem
dmhZmV(CNG)Mm dmna H$arV AmhmoV.`m gd©
H$m_mgmR>r,OmñV KZ\$imMo dm ẁ Xm~wZ bhmZ
KZ\$imÀ`m {gb|S>a _Ü`o R>odVmo.

    [dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am

• EH$m a~a bm VmUw `m.Ë`mÀ`m AmH$mamV
H$mhr ~Xb hmoVmo H$m?

• ho KZ Amho H$s Ðd? H$m?
(Ooìhm Vwåhr VmUUo W§m~dVmV V|ìhm H$m`

AmH$ ¥Vr-2AmH$ ¥Vr-2AmH$ ¥Vr-2AmH$ ¥Vr-2AmH$ ¥Vr-2

AmH$¥Vr-3 AmH$¥Vr-3 AmH$¥Vr-3 AmH$¥Vr-3 AmH$¥Vr-3 CNG ^aÊ`mMo {RH$mU ^aÊ`mMo {RH$mU ^aÊ`mMo {RH$mU ^aÊ`mMo {RH$mU ^aÊ`mMo {RH$mU

H$ma _Yrb H$ma _Yrb H$ma _Yrb H$ma _Yrb H$ma _Yrb CNG {gb|S>a{gb|S>a{gb|S>a{gb|S>a{gb|S>a
Amnë`m X¡Z§{XZ OrdZmVrb AZŵ d Am{U darb
H¥$VrVrb {ZarjU déZ, CNG Am{U BVa
dm ẁZm R>am{dH$ AmH$ma Am{U R>am{dH$ KZ\$i
ZgVo. ho AmnU _mhrV H$é eH$Vmo.
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4 Amnë`m g^modVr AgUmao nXmW©

KS>Vo?`mMm {dMma H$am.VgoM OmñV
VmUë`mZo H$m` KS>Vo `mMm {dMma H$am.
VgoM OmñV VmUë`mZo H$m` KS>Vo `mMm
nU {dMma H$am.)

   {_RmMr H$mhr ̂ wH$Q>r (IS>o Zmhr)¿`m.Am{U
Vo XmoZ doJdJoù`m nmÌmV R>odm..

• {_R>mMr ŵH$Q>r H$moUVo AmH$ma KoB©b?
• ho Ðd Amho H$m ?
  Vw_À`m {ZîH$fm©Mo {ddaU Úm?

EH$ ñn§O ¿`m.Ë`mÀ`m AmH$mamMo {ZarjU H$am.
• Ë`mbm Vwåhr Xm~w eH$Vm H$m?Vo KZ Amho

H$m?H$m?(Ooìhm ñn§O H$moaS>o Agob Am{U
Ë`mbm X~Vmo, Vo H$moUË`m nXmWm©Mo én
KoVo `mMm {dMma H$am)

• AmnU bmH$S>mÀ`m R>moH$S>çmbm H$m Xm~w eH$V
Zmhr?

{dgaU{dgaU{dgaU{dgaU{dgaU(diffusion)

H¥$Ë`H¥$Ë`H¥$Ë`H¥$Ë`H¥$Ë`-4

dm`wMo {dgaU {ZarjU H$aUodm`wMo {dgaU {ZarjU H$aUodm`wMo {dgaU {ZarjU H$aUodm`wMo {dgaU {ZarjU H$aUodm`wMo {dgaU {ZarjU H$aUo
Vw_À`m {_Ìmbm EH$ AJa~Îmr Mr H$mS>r

hmVmV YéZ é_À`m EH$m H$monè`mV C^o
amhm`bm gm§Jm.Z§Va  Ë`m é_À`m Xþg‹è`m
H$monè`mV Vwåhr C^o ahm.
• Vwåhmbm H$emMm Var dmg òVmo H$m?

AmVm Ë`m AJa~ÎmrÀ`m H$mS>rbm
noQ>{dÊ`mg Vw_À`m {_Ìmbm gm§Jm.

• AmVm Vwåhmbm H$emMm Var dmg òV Amho
H$m ?
Ooìhm AmnU AJa~ÎmrÀ`m H$mSrbm noQ>{dVmo

Voìhm Vw_À`m {_Ìmcm Ë`mMm dmg Am{U Ywa
hdo gmo~V {_lU hmooCZ Vo é_ _Ü`o ngaVo
Am[U Amnë`m ZmH$m n ©̀§V nmohMVo. Ago gm§Jm.

hdoMr JVr, g|QMr dm\ Am{U YwŠ`mÀ`m
hmcMmcrcm {dgaU (diffusion) åhUVmV.

daÀ`m g§X^m©V,Ywa _Yrb H$U hdoV
{_giwZ gwJ§YrV hmoVmV.

Oa Vwåhr ImobrÀ`m EH$m H$monè`mV gwJ§YrV

Ðd qH$dm XþJªYrZmeH$ ÐdmMm [NS>H$md Ho$bm
Va Vwåhmbm ImÌr AgVo Hr H$mhr doim Z§Va
ImobrÀ`m H$moUË`mhr H$monè`mV Ë`mMm dmg
`oVmo.>
•  XþJªYrZmeH$ Ðd Am{U AJa~Îmr H$mS>rMm

dmg EH$mM doiog ImobrÀ`m Xþgè`m H$monè`mV
nmohMVmo H$m?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr-5
ÐdmMo {dgaUMo {ZarjUÐdmMo {dgaUMo {ZarjUÐdmMo {dgaUMo {ZarjUÐdmMo {dgaUMo {ZarjUÐdmMo {dgaUMo {ZarjU
250 {_.br. Mo XmoZ M§§MwnmÌ ¿`m.  Ë`mMm

2, 3 ^mJ nmÊ`mZo ^am.n{hë`m {~H$aÀ`m
EH$m ~mOwZo S´>m°na Mm Cn`moJ H$éZ,{Zim
qH$dm bmb emB© qH$dm KMnO4Mo H$mhr W|~
hiw Q>mH$m.
• emB© Mm W|~ qH$dm KMnO4 (nmoQ>°{e`_

na_°¾oQ>) Mm W|~ {_i{dë`m Z§Va Vwåhr
H$m` {ZarjU Ho$bo?
dm`w _Ü`o AmnU {ZarjU Ho$ë`m à_mUo

Ðd gwÕm EH$_oH$m _Ü`o {dgarV hmoVmV.ho
AmnU _m{hV H$aVmo
 • nwU© nmÊ`m_Ü`o a§J ngaÊ`mgmR>r {H$Vr doi
bmJVmo ?
• `m H¥Vr déZ Vwåhr H$moUVm {ZîH$f© H$mTw> eH$mb?

H¥$Ë`-6H¥$Ë`-6H¥$Ë`-6H¥$Ë`-6H¥$Ë`-6
Ðdm _Ü` o KZmÀ`m H$UmM o {dgaUM oÐdm _Ü` o KZmÀ`m H$UmM o {dgaUM oÐdm _Ü` o KZmÀ`m H$UmM o {dgaUM oÐdm _Ü` o KZmÀ`m H$UmM o {dgaUM oÐdm _Ü` o KZmÀ`m H$UmM o {dgaUM o
{ZarjU H$aUo{ZarjU H$aUo{ZarjU H$aUo{ZarjU H$aUo{ZarjU H$aUo

AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6
nmÊ`m_Ü`o nmÊ`m_Ü`o nmÊ`m_Ü`o nmÊ`m_Ü`o nmÊ`m_Ü`o KMnO4Mo {dgaUMo {dgaUMo {dgaUMo {dgaUMo {dgaU
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5Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr : 1 _r bm§~ Aé§X H$mMoMr Zir ¿`m.
H$mngmMo XmoZ VwH$S>o ¿`m,EH$mbm hm`S´>mo
ŠbmoarH$ AmåbmV {^Odm Am{U Xþgè`mbm
Am_moZr`m ÐmdUmV {^Odm.ZirÀ`m XmoÝhr
Q>moH$mbm Vo doJdoJio ~wS>dm.ZirMo Q>moH$ ~§X
H$am Am{U {ZarjU H$am.

hm`S´ >m oŠbmoarH$ Amåb hm`S´ >m oOZ
ŠbmoamB©S> dm`wbm Am{U A_moZr`m ÐmdU
A_moZr`m dm ẁbm XoVmV.

XmoÝhr dm`wMr EH$Ì {H«$`m Ho$br Va
nm§T>ar dm\$ nXmW© {_iVmo Ë`mbm A_moZr`_
ŠbmoamB©S> åhUVmV.

• Zir _Ü ò nm§T>è`m A_moZr`_ ŠbmoamB©SMo
{ZarjU H$am?

ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU.
• Zir _Ü ò  XmoÝhr dm ẁ H$go àdmg H$aVmV?
• H$moUVo dm ẁ doJV àdmg H$aVo?
ho H$amho H$amho H$amho H$amho H$am

KZ,Ðd Am{U dm ẁ _Yrb \$aH$ _mhrV
H$aÊ`m gmR>r dmnaÊ`mV `oUmè`m

H$mhr JwUY_m©Mm AmnU Aä`mg Ho$bobm
Amho.AmnU H$m` {eH$bmoV `mÀ`m AmYmamda
Im{bb Vº$m ^am.
  JwUY_©JwUY_©JwUY_©JwUY_©JwUY_©  KZ    Ðd   dm`w KZ    Ðd   dm`w KZ    Ðd   dm`w KZ    Ðd   dm`w KZ    Ðd   dm`w
 AmH$ma R>am{dH$
KZ\$i R>am{dH$
g§nrS>çVm
{dgaU

nXmW© Ë`mMr [ñWVr ~XbVmo H$m?nXmW© Ë`mMr [ñWVr ~XbVmo H$m?nXmW© Ë`mMr [ñWVr ~XbVmo H$m?nXmW© Ë`mMr [ñWVr ~XbVmo H$m?nXmW© Ë`mMr [ñWVr ~XbVmo H$m?
nmUr hm nXmWm©À`m {VZ {h pñWVrV AgVmo.

`m nmgwZ AmnUm Amnë`m MM©oMr gwédmV Ho$br.
 ~aoMem dñVw gwÕm doJdoJù`m pñWVrV

AmT>iVmV ho Vwåhr nmhrboM Agob.

nwU© nUo nmÊ`mZo ^abobo EH$ {~H$a ¿`m
Am{U Ë`mV H$mhr nmoQ>çmer`_ na_°mJZoQ Mo
IS>o {_idm Am{U ~XbmMo {ZarjU H$am.

hm à`moJ nwÝhm H$m°na gë\o$Q À`m IS>çm
gmo~V H$am.> >
• Vwåhr {dgaU (diffusion)Mo {ZarjU Ho$bo

H$m ?
• XmoÝhr à`moJm§Zm {ZarjU Ho$bo AgVm Vo

doJio Pmbo H$s hiwZo Pmbo?
  4, 5, Am{U 6 H¥$Vr déZ AmnU Agm

{ZîH$f© H$mT>w eH$Vmo Hr,KZ,Ðd Am{U Ðd ho
Ðdm_Ü`o {dgarV hmoVmV Am{U dm`w EH$_|H$m
_Ü`o {dgarV hmoD$ eH$Vo.

dmVmdaUmVrb Am°ŠgrOZ Am{U H$m~©ZS>m`
Am°ŠgmB©S> gmaIo dm`w nmÊ`m _Ü`o {dgarV
hmoV Amgë`m _wio nmÊ`mV amhUmao dZñnVr
Am{U n«mUr Ord§V AmhoV.

åhUwZ {OdZ_mÌm gmR>r {dgaU hr
_hËdmMr à[H«$`m Amho.

Vw_À`m \y$ß\$ygm_Ü`o Am°ŠgrOZ Mo Vw_À`m
aº$m gmo~V {dgarV hmoVmo.Vw_À`m \y$ß\$ygm _Ü ò
Vw_À`m aº$m déZ H$m~©ZS>m` Am°ŠgmB©S> {dgarV
hmoVo.

AmnU Ago åhUw eH$Vmo Hr KZ Ðd Am{U
dm`y ho ÐdmV {dgarV hmoVmV Am{U ÐdmÀ`m
{dgaU Mo Xa ho KZm nojm OmñV AmgVo.

à¶m oJà¶m oJà¶m oJà¶m oJà¶m oJ
XmoZ dm`wMo {dgaUXmoZ dm`wMo {dgaUXmoZ dm`wMo {dgaUXmoZ dm`wMo {dgaUXmoZ dm`wMo {dgaU
CÔoe…CÔoe…CÔoe…CÔoe…CÔoe…XmoZ dm`wMo {dgaU Mr JVr {ZarjU
H$aUo
Amdí`H$ gm_J « rAmdí`H$ gm_J « rAmdí`H$ gm_J « rAmdí`H$ gm_J « rAmdí`H$ gm_J « r …_m oOnÅ > rZ o  H $ mM oMr
Zir,A_moZr`_ ÐmdU,hm`S´>moŠbmoarH$ Amåb
H$mnyg Am{U a~ar ~wM

{Q>n{Q>n{Q>n{Q>n{Q>n:hm`S´>moŠbmoarH$ AmåbmMm Cn`moJ H$arV
AgVm§Zm _wb§ WmoS>ogo bm§~ amhVrb,`mMr
H$miOr {ejH$m§Zr ¿`mdr.

AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7SCERT T
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6 Amnë`m g^modVr AgUmao nXmW©

CXmhaUmW©,gmYmaU nUo ZmaimMo Vob,Ðd
AgVo nU Vo Oa Iwn W§S> Pmbo {H§dm AmnU
Oa Ë`mbm H$mhr doimgmR>r {\«$O _Ü`oo R>odbm
Va Vmo KZ hmoVmo.
    H$nw©a ho KZ Amho.nU AmnU Oa Ë`mbm
H$mhr doim gmR>r Iwë`m hdoV R>odbm Va
Ë`m_¿`o ~Xb KSw>Z Vmo dm`w ~ZVmo.
   Ý`mnVrbrZ À`m Jmoù`m H$nS>çm _Ü`o
R>odVmV.ho Vwåhr nm{hbo Agob.Oar Ë`m Jmoù`m
Zmhrem Pmë`m Var Ë`mMm gwJ§Y H$mhr doi
H$m`_ amhVmo

`mMo H$maU Ago Amho H$s KZ énmVAgboë`m
Jmoù`m dm`w énmV ~XbVmV.

KZ,Ðd Am{U dm`w ho nXmWm©À`m VrZ
[ñWVr AmhoV Va VrZ hr {ñWVrV  nXmWm©À`m
JwUY_m©V ~Xb H$m Amho `mMo {dMma H$am.
• nmÊ`mMo ~\$m©V Am{U Z§Va dm\o$V Ho$ìhm

~Xb hmoVmo?
• Ðd Am{U KZmnojm dm ẁ doJmZo {dñVmarV

H$m hmoVmV?
nXmWm©À`m ^m¡VrH$ ñd^mdmÀ`m VnmgUr

Ûmao emókmZo ho ñnîQ> H$aÊ`mMo à`ËZ Ho$bo.
nXmW© H$emZo ~Zbobo Amho?nXmW© H$emZo ~Zbobo Amho?nXmW© H$emZo ~Zbobo Amho?nXmW© H$emZo ~Zbobo Amho?nXmW© H$emZo ~Zbobo Amho?
gd© nXmW© ho Iwn bhmZ H$Um nmgwZ ~Zbobo

Amho.ho nmhÊ`mg Iwn gmYo {dYmU dmQ>Vo nU
ñnîR H$aUo Am{U g_OÊ`mgmR>r ho Iwn AdKS>
Amho. `m gmR>r hm H$Um {df`r Amnë`mbm
AmUIr _mhrVrMr Amdí`H$Vm Amho  Am{U
nXmWm©À`m AmVrb aMZm,doJdoJio én _mhrV
H$aUo Amdí`H$ Amho.

H¥$Vr-7H¥$Vr-7H¥$Vr-7H¥$Vr-7H¥$Vr-7

 nXmWm©Mo H$U {H$Vr bhmZ AgVmV?nXmWm©Mo H$U {H$Vr bhmZ AgVmV?nXmWm©Mo H$U {H$Vr bhmZ AgVmV?nXmWm©Mo H$U {H$Vr bhmZ AgVmV?nXmWm©Mo H$U {H$Vr bhmZ AgVmV?
EH$m {~H$a _Ü`o nmUr ¿`m,Ë`m_Ü`o

nmoQ>çm{e`_ na _°JZoQ> Mo1 qH$dm 2 IS>o {_idm
Am{U Ë`mbm nmÊ`m_Ü ò {daKiw Úm,
• nmÊ`mMm a§J H$gm {XgVmo?

AmVm ̀ m ÐdUmVwZ gw_mao 10 [_.br ÐmdU
¿`m.Vo 90 [_.br.nmUr Agboë`m Xwgè`m {~H$a
_Ü`o {_idm.
• nmÊ`mMm a§J H$gm hmoVmo?

 - 8

nwÝhm `m ÐmdUmVwZ 10 [_br. ÐmdU ¿`m
Am{U Vo 90 [_br.nmUr Agboë`m {Vgè`m
{~H$a _Ü ò {_idm.AmH¥$Vr 8 _Ü ò XmI{dë`m
à_mUo hr à{H«$`m  4, 5 doim nwÝhm nwÝhm H$am
Am{U ÐmdUmÀ`m a§JmV Pmboë`m ~XbmMo
{ZarjU H$am.

• eodQ>À`m {~H$a _Yrb nmÊ`mbm AOwZ a§J
Amho H$m ?

• nmoQ>̀ m{e`_ na_°JZoQ>À`m \$º$ 2 IS>̀ mZr
EdT>çm OmñV nmÊ`mbm a§JrV H$aUo H$goo
eŠ` Amho?

• øm H¥$Vr déZ Vwåhmbm H$m` g_Obo?
nmoQ°{e`_ na_°¾oQ>À`m EodOr EH$ M_Mm

H$m°na gë\o$Q> KoCZ hr H¥$Vr nwÝhm H$am Am{U
{ZarjU H$am H$s Ë`m_Ü`o {H$Vr nmÊ`mMm a§J
{Q>Hw$Z am{hb.
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7Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20

åhUwZ KZ Am{U Ðd(nmÊ`mbm YéZ)XmoÝhr
hr bhmZ H$Um nmgwZ ~Zbobo AmhoV.
• KZ nXmWm©Mo H$U ÐdmV H$go {d^mJVmV?

_mhrV H$é `m.

H¥$Vr-8H¥$Vr-8H¥$Vr-8H¥$Vr-8H¥$Vr-8

H$Um _Yrb OmJmH$Um _Yrb OmJmH$Um _Yrb OmJmH$Um _Yrb OmJmH$Um _Yrb OmJm
 EH$ {MÝhm§H$sV {~H$a ¿`m Am{U Vo H$mhr

nmÊ`mZo ^am Am{U nmÊ`mÀ`m nmVirMo IwU
H$am.

Ë`m _Ü` H$mhr _rR {_idm Am{U H$mMoÀ`m
N>S>rZo Ë`m _Ü`o hbdm.nmÊ`mÀ`m nmVirV
H$mhr ~Xb Pmbm H$m,`mMo {ZarjU H$am.AmUIr
WmoS>ogoo _rR> _ridm Am{U nwÝhm hbdm.

~Xbboë`m nmÊ`mÀ`m nmVirMo {ZarjU H$am.

• nmÊ`mÀ`m nmVirV ~Xb Pmbm H$m?
• _rR> Hw$R>o Joco?
• Vwåhr _rR>mbm nmÊ`mV nmhþ eH$mVm H$m?

8 Am{U 9 H¥$Vr déZ AmnU Agm {ZîH$f©
H$mTw> eH$Vmo H$s ,KZmÀ`m Am{U ÐdmÀ`m H$Um
_Ü`o H$mhr OmJm AgVo.Ooìhm AmnU KZ
nXmWm©bm X«dm _Ü`o {daKidVmo Voìhm KZ
nXmWm©Mo H$U Ðd nXmWm©À`m H$Um _Yrb OmJoV
àdoe H$aVmV.

AJa~ÎmrÀ`m H$mSr> Mr H¥$VrMr COiUr

H$am.dm`w gwÜXm H$UmZo ~Zbobo Amho Am{U
Ë`m _Ü`o OmJm AgVo.Ago Vwåhr _mÝ` H$amb
H$m ?

nXmWm©Mo H$U EH$_oH$m §Zm AmH$fr ©VnXmWm©Mo H$U EH$_oH$m §Zm AmH$fr ©VnXmWm©Mo H$U EH$_oH$m §Zm AmH$fr ©VnXmWm©Mo H$U EH$_oH$m §Zm AmH$fr ©VnXmWm©Mo H$U EH$_oH$m §Zm AmH$fr ©V
H$aVmVH$aVmVH$aVmVH$aVmVH$aVmV

  H¥$Vr-9  H¥$Vr-9  H¥$Vr-9  H¥$Vr-9  H¥$Vr-9

nXmWm ©À`m H$Um _Yrb AmH$f ©U ~bnXmWm ©À`m H$Um _Yrb AmH$f ©U ~bnXmWm ©À`m H$Um _Yrb AmH$f ©U ~bnXmWm ©À`m H$Um _Yrb AmH$f ©U ~bnXmWm ©À`m H$Um _Yrb AmH$f ©U ~b
{ZarjU H$aUo.{ZarjU H$aUo.{ZarjU H$aUo.{ZarjU H$aUo.{ZarjU H$aUo.

Zi Mmbw H$am Am{U nmÊ`mbm O_rZr da
gm§Sw> Úm.nmÊ`mÀ`m Ymaobm Vw_À`m ~moQ>m§Zr
Wm§~dÊ`Mm à`ËZ H$am.
• Ë`m Ymaobm Vwåhr nwU© nUo qH$dm H$mhr jUm

H$arVm Wm§~dw eH$Vm H$m?
• ZimVwZ O_rZrda nS>Umè`m nmÊ`mÀ`m

Ymaobm Vwåhr Wm§~dw eH$Vm H$m ?
• nmÊ`mMr Yma Z VwQ>Ê`m _mJo H$moUVo H$maU

Amho?
• bmoI§S>r Irù`mÀ`m EH$m VwH$S>çmbm Vw_À`m

hmVmoS>rZo VmoS>Ê`mMm à`ËZ H$am.
• Vwåhr Vo H$é eH$mb H$m? qH$d§m nwÝhm Vo

OmoSw> eH$mb H$m?
• ISw>À`m ~m~VrV H$m` KS>Vo?

 darb H¥$VrMo {ZarjU Ho$ë`mZo,AmnU Ago
gm§Jw eH$Vmo H$s, nXmWm©À`m H$Um_Ü`o ~b
H$m ©̀aV AgVo.Ë`m_wio Ë`m H$U§mZm EH$Ì R>odVo.

VgoM ho gwÕm ñnîQ> hmoVo H$s hm ~b
nXmWm©À`m gd© énmV g_mZ ZgVo Am{U
{dgaU doJio AgVo.

{dgaU H$go KS>Vo?{dgaU H$go KS>Vo?{dgaU H$go KS>Vo?{dgaU H$go KS>Vo?{dgaU H$go KS>Vo?
 KZ,Ðd Am{U dm`w nXmWm©À`m H$UmMo

{dgaU ñnîQ H$aÊ`m gmR>r AmnU `m AJmoXa
~aoMem H¥$Vr Ho$boë`m AmhoV.{dgaU ho \$º$

AmH¥$Vr-9
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8 Amnë`m g^modVr AgUmao nXmW©

VoìhmM eŠ` Amho Ooìhm nXmWm©Vrb H$U {Za§Va
JVr_mZ AgVmV.

AJa~Îmr À`m H$mS>rÀ`m H¥$Vr _Ü`o,dm`w
H$Um§À`m OmJo_Ü`o àdoemgmR>r Am{U gwJ§Y
JVr_mZ H$aÊ`m gmR>r H$UM H$maUr^wV
AmhoV.gwJ§YrV H$U nwU© ImobrV bdH$a ngabo.

 KZ,Ðd Am{U dm`wMo H$U X«d Am{U
dm`w _Ü`o {dñVmarV hmoD$ eH$VmV.dm`wÀ`m
{dgaU Mm Xa hm Ðdmnojm OmñV Amho,nU
ÐdmMo Xa ho KZm nojm OmñV Amho. dm`w _Ü`o
{dgaU Xa OmñV AgÊ`mMo XmoZ H$maUo AmhoV.

n{hbo dm`w H$UmMr JVr OmñV Agë`m
_wio Am{U Xwgao Ë`m _Ü`o OmñV OmJm Agë`m
_wio.

 `mM à_mUo,KZm nojm Ðdm _Ü`o {dgaU
Xa OmñV AgÊ`mMo H$maU ho Amho H$s Ðd
H$U gwQ>o gwQo JVr_mZ AgVmV.Am{U KZ
nXmWm©À`m H$UmÀ`m VwbZoV Ðd H$UmÀ`m VwbZoV
Ðd H$Um _Ü`o OmñV OmJm AgVo . >

 Im{bb AmH¥$VrMo {ZarjU H$am.
`m _Ü`o KZ,Ðd Am{U dm`w nXmWm© _Yrb

H$Um§Mr _m§S>Ur XmIdrbobr Amho.

AmH¥$Vr-10
 Ðd _Ü`o Ogo H$U Odi-Odi Amho

Vgo dm`w_Ü`o H$U Odi-Odi ZmhrV.a§JrV

dm`wbm a§J Zgboë`m dm`wV a§J {_i{dbo Va
EH$mV Xþgao nwU© {_lU hmoCZ nwU©nZo a§JrV
hmoVo. ho Ðdmnojm OmñV doJmZo hmoVo.H$Um _Yrb
Agboë`m OmJoÀ`m H$maUm _wio Ë`m _Ü`o H$U
àdoe H$éZ bdH$a {dñVmarV hmoVmV.

Vwåhr ~«mo_rZMo {dgaU nmhþ eH$Vm O|ìhm
Ë`mMo hdo_Ü`o {dgaU KS>Vo ~«mo_rZ ho Vn{H$ar
a§JmMm dm`w Agë`mZo a§JhrZ dm`wV Ë`mMo
{dgaU ñnîQ>nUo ~Kw eH$bmo. Oa ~«mo_rZbm
{Zdm©V‘Ü¶o {dgaU Ho$bo Va Ë`mMo {dgaU
A{V ObX KS>Vo H$maU AS>Wim AmUÊ`mgmR>r
H$moUVoM H$U ZgVmV.

AmVm n ª̀V AmnU nXmW© Am{U nXmWm©À`m
{df`r g_Obobo AmhmoV nXmW© ho H$Um§Zr
~Zbobm Amho Agm {ZîH$f© nU AmnU H$mT>bm
Amho.H$UmMo bjU ho nXmWm©Mo JwUY_© Am{U
nXmWm©Mr [ñWVr {ZU©` H$aVo ho nU AmnU
g_Obobo AmhmoV.

Vwåhr AOwZ H$mhr _mhrVrgmR>r CËgwH$
AmhmV H$m?

• nXmWm©Mr [ñWVr ~XbV AgVm§Zm
nXmWm©À`m AmV _Ü`o H$moUË`m àH$maMm ~Xb
KS>Vmo?
• {ñWVrMo ~Xb H$go KS>Vo ?
• {ñWVrMo ~Xb hmoV AgVm§Zm nXmWm©À`m

H$UmV H$m` KS>Vo?
pñWVr Mo ~Xb KS>{dUmè`m KQ>H$

g_OÊ`mMm à`ËZ H$é `m.
Vmn_mUmMm n[aUm_Vmn_mUmMm n[aUm_Vmn_mUmMm n[aUm_Vmn_mUmMm n[aUm_Vmn_mUmMm n[aUm_
H¥$Vr 5 _Yrb Ðdmbm {dgaU hmoV Agboë`m

doiobm nmÊ`mbm Oa Ja_ Ho$bo Va H$m`
KS>Vo?`mMm A§XmO Vwåhr H$é eH$Vm H$m?ho
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9Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20

Vwåhr ñd…V H$aÊ`mMm à`ËZ H$am.{dgaU Iwn
doJmUo hmoVo. ho Vwåhr _mhrV H$é eH$Vm.
• nXmWm©À`m pñWVr ~Xb da CîUVoMm narUm_

da MMm© H$aÊ`m gmR>r darb AZŵ d nwaogo
hmoVmV H$m?
_m[hV H$é `m,$

• CÝhmù`mV AmnU gwVr H$nS>o H$m KbVmo
• ~\©$ Agboë`m H$mMoÀ`m nmÌmÀ`m ~mhoa

AmnU nmÊ`mMo W|~ H$m nmhVmo ?
• Sw>H$ao CÊhmi`mV nmÊ`mÀ`m JQ>mamV H$m

bmoiVmV?

nXmW©, nXmWm©Mr pñWVr,KZ,Ðd,dm ẁ,H$U,{dgaU,g§{nS>çVm, H$Um _Yrb OmJm,AmH$f©U
~b,~mînr^dZ, Z¡gJuH$ dm ẁMm Xm~,

• nXmW© ho H$Um§Zr ~Zbobo Amho ?
• nXmWm©Vrb H$U ho EdT>o bhmZ AgVmV H$s Vo Amnë`m H$ënZoÀ`m ~mhoa Amho.
• nXmWm© À`m H$Um _Ü ò OmJm AgVo.
• ÐdH$ dm ẁ H$U {Za§Va hmbMmb H$aV AgVmV.
• nXmW© VrZ {ñWVrV AmT>iVmV.åhUOoM,KZ,X«d Am{U dm ẁ
• KZ nXmWm©À`m H$Um _Ü ò gdm©V OmñV AmH$f©U ~b AgVo.Ë`m nojm H$_r ÐdmV Am{U gdm©V

H$_r dm ẁV AgVo.
• KZm§ _Yrb H$Um§Mr aMZm EH$m H«$_mV AgVo.VoM dm ẁV ZgVo.dm ẁMo H$U A{Z~©Y nUo hmbMmb

H$aVmV.
• Ooìhm nXmWm©À¶m H$UmMr hcMmc hmoV Agoc VoìhmM {dgaU KS>Vo. dm¶w‘Ü¶o {dgaUmMm Xa

KZ, Ðd n¡gm OmñV AgVmo.

g§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZ
1. nXmWm©À¶m AdñWoVodéZ {dgaUmMo ñnï>rH$aU {bhm? (AS 1)
2. KZ nXmWm©Mo JwUY‘© gm§Jm.

A. {dViU {d§Xþ Am. CËH$bZ q~Xþ B. ~mînr^dZ
3. Ðd nXmWm©Mo JwUY‘© gm§Jm.
4. àdmhr nXmW© åhUOo H$m¶? (AS 1)
5. dm¶w nXmW©mMo JwUY‘© gm§Jm.
6. {dgaUmMo X¡Z§{XZ {OdmZmVrc CXmhaUo Úm?
g§H$ënZoMo Cn¶moOZ g§H$ënZoda à[Vñn§XZg§H$ënZoMo Cn¶moOZ g§H$ënZoda à[Vñn§XZg§H$ënZoMo Cn¶moOZ g§H$ënZoda à[Vñn§XZg§H$ënZoMo Cn¶moOZ g§H$ënZoda à[Vñn§XZg§H$ënZoMo Cn¶moOZ g§H$ënZoda à[Vñn§XZ
1. nXmWm©À¶m AdñWodéZ {dgaUmMo ñnï>rH$aU {chm.
2.   KZnXmWm©Mo JwUY‘© gm§Jm. (AS 1)

[dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am[dMma H$am Am{U MMm© H$am

_hËdmMo eãX_hËdmMo eãX

AmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmo

Vw_À`m AÜ`m`ZmV àJVr H$am.Vw_À`m AÜ`m`ZmV àJVr H$am.Vw_À`m AÜ`m`ZmV àJVr H$am.Vw_À`m AÜ`m`ZmV àJVr H$am.Vw_À`m AÜ`m`ZmV àJVr H$am.
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10 Amnë`m g^modVr AgUmao nXmW©

3. Ðd nXmWm©Mo JwUY‘© gm§Jm. (AS 2)
4. àdmhr nXmW© åhUOo H$m¶ ? (AS 1)
5. dm¶w Mo JwUY‘© gm§Jm. (AS 1)
6. X¡Z§{XZ {OdZmVrc {dgaUmMo XmoZ CXmhaUo Úm. (AS 1)

g§H$ënZodarc Cn¶moOZg§H$ënZodarc Cn¶moOZg§H$ënZodarc Cn¶moOZg§H$ënZodarc Cn¶moOZg§H$ënZodarc Cn¶moOZ
1. AmnU amoOÀ¶m {OdZmV Xm~mMm dmna Hw$R>o Hw$R>o H$aVmo Vo gm§Jm.
2. AmnU amoOÀ¶m {OdZmV H$moUË¶m n[apñWVrV {dgaUmMm Cn¶moJ H$aVmo Vo gm§Jm.
3. AmnU AÎmamMm dmg Iwn Xþa ~gwZ H$gm AZŵ dVmo?
4. hm¶³cmoarH$ Amåcm noúmm A‘moZr¶m Mo {dgaU A{YH$ Amho ho H$go {gÜX H$amc?
5. nXmW© doJdoJù¶m pñWVrV Amho ¶m§Mo CXmhaUo Úm.
6. {dgaUmÀ¶m à¶moJmMo aMZoMo gwMH$ AmH¥$Vr H$mT>m.
Cƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZ
1. AmnU VwQ>coë¶m ISw>cm OmoSw> eH$V Zmhr H$maUo gm§Jm? (AS 1)
2. {dgaUmÀ¶m J{Vda nXmWm©‘Yrc H$Um§À¶m A§VamMm n«̂ md nS>Vmo H$m ñnï> H$am?

1. Imcrc n¡H$s Ho$mUVm VrZhr AdñWoV AmT>iVmo. [ ]
a) noQ´>mob b) nmUr c) XþY d) Ho$amogrZ

2. H$moUË¶m nXmWm©Mm {dgaUmMm à‘mU (doJmMm) gdm©V OmñV [ ]
a) noQ´>mocMm dmg b) ’w$cm§Mm dmg c) S>m§~a Jmoù¶m§Mm dmg d) {gctS>a nmgwZ {ZKmcoë¶m dmg

3. H$moUmda Xm~ Xodw eH$Vmo (g§nrS>Z KS>Vo) [ ]
a) bmoh b) nmUr c) hdm d) bmH$S>r VwH$S>m

1. XmoZ nXmWm©À¶m {dgaUmÀ¶m JVrMo {ZarjU H$aUmao à¶moJ H$am?
2.  nXmWm©À¶m H$Um‘Yrc Xe©dUmam à¶moJ gmXa H$am.

1.KZ,Ðd,Am{U dm ẁVrb H$Um§Mr aMZm ñnï> H$aÊ`mgmR>r EH àmén(Z_wZm) V`ma H$am?(AS 5)
2.{dgaUmda H$emMm à^md amhþ eH$oc, nXmWm©À¶m AUw‘Yrc aMZm Oo {daUmcm H$maUr ŵV

AgVmV qH$dm ‘mÜ¶‘mVrc nXmWm©À¶m Á¶m‘Ü¶o {dgaUmMm nXmW© R>odcm AUwÀ¶m aMZoda.
3.H$mhr KZ nXmW© ÐdmV {dgaU nmdVmV Va dm¶wV nmdV Zmhr. H$mhr KZ nXmW© dm¶wV {dgaU

nmdVmV Va ÐdmV Zmhr ¶mMo H$maUo gm§Jm.

àíZm§Mo n`m©`r CÎmao {ZdS>màíZm§Mo n`m©`r CÎmao {ZdS>màíZm§Mo n`m©`r CÎmao {ZdS>màíZm§Mo n`m©`r CÎmao {ZdS>màíZm§Mo n`m©`r CÎmao {ZdS>m

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën
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MbZ Amnë`mbm ~aoM narM`mMr
H$ënZm Amho.Amnë`m gm^modVr AgUmao
H$mhr JVrMo  CXmhaUo AmnU nmhVmo.Ogo
bmoH$m§Mr JVr dmhZm§Mr JVr,AmJJmS>rMr
JVr,{d_mUmMr JVr,njm§Mr JVr,hdoV

\o$H$boë`m dñVw Mr JVr
BË`mXr.gw`m©ooX`,gw`m©ñV,F$Vw§Mm ~Xb
BË`mXr,n¥ÏdrÀ`m JVr_wio KS>VmV. ho

Amnë`mbm ZmhrV Amho.
n¥Ïdrbm JVr Amho.nU n¥ÏdrÀ`m ̀ m JVrbm
AmnU H$m OmUdV Zmhr?
Vw_À`m dJ© ImobrMr q^Vr JVrV Amho
H$m Wm§~wZ Amho?H$m ?
Wm§~wZ Agboë`m   Q́>ooZ _Ü ò Vwåhr ~gwZ
AmhoV Am{U Vo Q́>ooZ MmbV Amho Agm
AZw^d H$Yr Vwåhmbm Ambm H$m?øm
àeZmMr CÎmao {Xë`mZo Amnë`mbm gmnoj
Am{U JVr(MbZ)`m nXm§Mr g_O hmoVo.

AZwHw$b àVbmda Jw§S>mir M|Sw {df`r
J°brbrAmoZo O|ìhm Ë`mÀ`m Aä`mgmV KoVbo
V|ìhm JVr qH$dm MbZ g_OÊ`m _Ü ò
Iwn _moR>r àJVr KS>br.JVr g_OÊ`m gmRr
Amnë`mbm gmnoj eãXmMm AW© g_OUo
Amdí`H$ Amho.JVr Mo doJdoJio àH$ma
ñnîQ> H$aÊ`m _Ü ò gmnoj Mo _hËdMo ñWmZ
Amho .>

gmnoj åhUOo H$m`?gmnoj åhUOo H$m`?gmnoj åhUOo H$m`?gmnoj åhUOo H$m`?gmnoj åhUOo H$m`?
Amnbm A{^àm` ñnîQ >  H $ aÊ`m

gmR>>r,Amnë`m X¡Z§{XZ OrdZmV AmnU ~aoMem
{dKmZm§Mm dmna H$aVmo.Ë`m {dYmZmÀ`m eãXm
_Yrb g§~§Ym da Ë`m {dYmZmMm AmW© Adb§~wZ
Amho.
àË`oH$ {dYmZmbm AW© AgVo H$m?àË`oH$ {dYmZmbm AW© AgVo H$m?àË`oH$ {dYmZmbm AW© AgVo H$m?àË`oH$ {dYmZmbm AW© AgVo H$m?àË`oH$ {dYmZmbm AW© AgVo H$m?

{ZeMrV nUo `mMo CÎma “ Zmhr ’’Oar
Vwåhr nwU© nUo AW© ~moY eãX {ZdSbo AmUr
ì`mH$aU À`m {Z`_m Zwgma EH$Ì OmoS>bo Var
Vwåhmbm AW©~moY eãX Z hmoZmao dmŠ` {_iw
eH$Vo.CXmhaUm gmR>r EH$ {dKmZ,“ ho nmUr
ÌrH$moUr` Amho’’ ho {dYmZ H$mhr AW© XoD$
eH$Vo H$m ?

{dKmZmbm \$º$ VoìhmM AW© AgVmo Ooìhm
Ë`mÀ`m eãXm _Ü`o g§~§Y AgVmo.

`mM àH$mao Amnë`m X¡Z§{XZ {OdZmV AmnU
dmnaV Agboë`m {dYmZm§Mm AW© hm g§X^m©da
Adb§~wZ Amho.Imbrb CXmhaUmMo {ZarjU H$é
`m.
COdm AmUr S>mdmCOdm AmUr S>mdmCOdm AmUr S>mdmCOdm AmUr S>mdmCOdm AmUr S>mdm.

AmHw¥Vr 1 _Ü`o XmI{dë`m à_mUo,A Am{U
B ho XmoZ ì`º$s añË`mda EH$_oH$m§À`m {déÜX
{XeoZo MmbV Amho..

2
A  C  E  O  F  D  B

MbZMbZMbZMbZMbZ
YS>m
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12 MbZ

AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1
Imbrb dmŠ`m§Mm AWm©Mr VnmgZr H$am.

àíZ… añË`mÀ`m H$moUË`m ~mOþbm Ka Amho?
ho añË`mÀ`m COì`m ~mOwbm Amho H$s S>mì`m
~mOwbm Amho?

darb àíZm gmR>r XmoZ CÎmao AmhoV.A
ì`º$s gmR>r,Ka ho añË`mÀ`m COì`m ~mOwg
Amho.Am{U B ì`º$s gmR>r,Ka ho añË`mÀ`m
S>mì`m ~mOwbm Amho. Aem àH$mao KamMo ñWmZ
ho {ZarjU H$aUmè`mer g§~§YrV Amho.åhUOoM
EH$m ì`º$s déZ COdo Am{U S>mdo R>adm`Mo
AgVo.Va Ë`m ì`ŠVrMr gwédmVrbm {ZXuîQ>
{Xem _mhrV H$amdr. Ë`m {Xem AmYmamdaM
COdo Am[U S>mdr bm doJio H$é eH$Vmo.

AmVm {Xdg Amho H$s amÌ ?AmVm {Xdg Amho H$s amÌ ?AmVm {Xdg Amho H$s amÌ ?AmVm {Xdg Amho H$s amÌ ?AmVm {Xdg Amho H$s amÌ ?
hm àíZ H$moR>o {dMmabm ̀ m da ̀ m àeZmMo

CÎma Adb§~wZ Amho.O|ìhm h¡X«m~mX _Ü`o {Xdg
Agob Va Ë`mM doir Ý`w`mH$© _Ü`o amÌ AgVo.
{Xdg Am{U amÌ ho gmnoj H$ënZm AmhoV.½bmo~
da OmJm Z {Xe©{dVm hm n«íZ Oa {dMmabm
Va AmnU Ë`mMo CÎma XoC eH$V Zmhr.

da Am{U Imbrda Am{U Imbrda Am{U Imbrda Am{U Imbrda Am{U Imbr
gd© {R>H$mUmÀ`m gd© ì`HVr gmR>r gmaIoM

Imbr Am{U da åhUwZ ñWmZ {ZU©̀  H$é eH$Vmo
H$m? Imbrb AmH¥$Vr -2 Mo {ZarjU H$é,
  ½bmo~da A `oWo C^o Agboë`m ì`º$s gmR>r,
Ë`mMo ñWmZ da {XgV Amho Am{U B `oWo C^o
Amgboë`m ì`HVr Mo ñWmZ Imbr {XgV Amho.
nU B `oWo C^o Amgboë`m ì`HVr gmR>r Vo
AJXr {déÕ {XgV Amho .

  $`mM à_mUoC Am{UD q~Xþ da C^o
Agboë`m ì`º$s gmR>r Imbr Am{U daÀ`m
{Xem gma»`m Zmhr Amh oV.½bm o~ da
{ZarjUmÀ`m [~Xþ déZ Vo ~XbV AgVmV.

 ho ~Xb Amnë`m {ZarjUmg H$m òVmV?

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -2

n¥Ïdr JmobmH$ma Amho ho Amnë`mbm _mhrV
Amho.Ë`m_wio Ë`mÀ`m n¥ð>^mJmda aoImQ>boë`m
b§~ {Xem n¥Ïdr da Vo aoImQ>boë`m ñWmZmda
AmYmarV AgVo.

Ë`m_wio n¥Ïdr À>çm n¥ð>^mJmda H$moUË`m
ñWmZmer g§~§YrV Amho _mhrV hmoB© nè`©§V da
Am{U Imbr Aem {XemZm AW© Zmhr Amho .

bhmU Am{U _moR>o `m nXmÀ`m AWm©Mr
H$mhr CXrha²UmghrV MMm© H$am .

ho eãX gmnoj Amho H$s ZmhrV?
MbZ ho gmnoj AmhoMbZ ho gmnoj AmhoMbZ ho gmnoj AmhoMbZ ho gmnoj AmhoMbZ ho gmnoj Amho

COdo d S>mdo, da Am{U Imbr,_moR>o
Am{U bhmZ B©Ë`mXr nXm gmaIoM MbZ
gwÜXm {ZarjH$mer  gmnoj Amho.Mbm
VnmgUr H$é `m.

AB

A

B

D
C
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 JVr qH$dm MbZ Mr H$ënZm g_OÊ`mgmR>r Ibrb J¥hrV H¥$Vr KoC `m.
AmH¥$Vr -3 Mo {ZarjU H$am Am{U AmH¥$Vr -3_Ü`o XmI{dë`m à_mUo lrZy Am{U gmo_oe

añË`mÀ`m ~mOwbm C^o AmhoV.Ë`§mÀ`m _Ü`o g§^mfU Mmbw Amho Ë`§mMm AW© g_OwZ ¿`m .

lrZy : PmS>mÀ`m MbZ Mr ñWrVr
H$m` Amho?

gmo_oe : Vo [ñWa Amho .
lrZy : H$maÀ`m MbZ Mr [ñWVr H$m`

Amho ?
gmo_oe : Vo nw{d©H$S>o JVr_mZ Amho.
lrZy : H$ma _Ü`o Agbobo àdmer

Am{U MmbH$mMr MbZm Mr
{ñWVr H$m` Amho?o

gmo_oe : H$ma à_mUo Vo gwÜXm JVr_mZ

AmhoV.
lrZy : H$ma,àdmer,Am{U MmbH$

JVrV AmhoV `mMm {ZU©` Vw
H$emdéZ KoVbo?

gmo_oe      : Amnë`m ÑîQ>rZo nmhrbo Va
H$ma,MmbH$ Am{U àdmer À`m
ñWmZmV doioÀ`m Zwgma ~Xb
hmoV Amho.  åhUwZ Vo MbZmV
Amho Ago åhUw eH$Vmo.

AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4: àdmem§À`m X«ï>rZoàdmem§À`m X«ï>rZoàdmem§À`m X«ï>rZoàdmem§À`m X«ï>rZoàdmem§À`m X«ï>rZo

n[íM_

n«dmer

MmbH$

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -3: gmo_oeÀ`m ÑîQ>rZogmo_oeÀ`m ÑîQ>rZogmo_oeÀ`m ÑîQ>rZogmo_oeÀ`m ÑîQ>rZogmo_oeÀ`m ÑîQ>rZo

gmo_oe

lrZy

nwd©
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14 MbZ

MmbË`m H$ma _Yrb àdmer Am[U MmbH$
_Yrb g§§^mfUmMm AW© g_OwZ ¿`m.

MmbH$ : PmS>mÀ`m MbZ Mr {ñWVr
H$m` Amho ?

àdmer : Vo neMr_oH$S>o JVr_mZ Amho

MmbH$ : añË`mÀ`m ~mOwbm Agboë`m
Ë`m XmoZ ì`º$sMr MbZ Mr
pñWVr H$m` Amho?

àdmer : Vo gwÕm neMr_o H$So JVr_mZ
AmhoV.

MmbH$ : _mÂ`m MbZ Mr {ñWVr H$m`
Amho ?

àdmer : Vw ñWra Amho .

MmbH$ : H$ma Mr MbZ Mr [ñWVr
H$m` Amho ?

àdmer MmbH$mbm H$moUVo CÎma XoD$
eH$ob ? Vw_À`m Vw_À`m {_Ìm gmo~V MMm©
H$am.

darb MMm© déZ ho ñnï> Pmbo H$s,
gmo_oe À`m X¥ï>r déZ PmS> {ñWa Amho
Am{U àdmer À`m X¥ï>r déZ PmS> níMr_o
H$So JVr_mZ Amho>o.

dñVwMo MbZ qH$dm {dam_ {ZarjH$m
da Adb§~wZ Amho.åhUwZ MbZ MbZ MbZ MbZ MbZ åhUOo
{ZarjH$ Am{U MbZmV Agboë`m dñVw Mo
g§̀ wŠV JwUY_© Amho.
AmVm AmnU dñVwÀ`m MbZ Mr ì`m»`m

H$aÊ`mg nmÌ AmhmoV.
{ZarjH$m Zwgma  dñVwMo ñWmZ doioZygma

{Za§Va ~XbV Agob Va Vr dñVw MbZmV
Amho Ago åhUVmo.

gwMZm:{ZarjUmMm q~Xþ åhUwZ H$moUË`mhr
dñVw KoD eH$Vm.

MbZ AmnU H$go g_Pw eH$Vmo ?MbZ AmnU H$go g_Pw eH$Vmo ?MbZ AmnU H$go g_Pw eH$Vmo ?MbZ AmnU H$go g_Pw eH$Vmo ?MbZ AmnU H$go g_Pw eH$Vmo ?

A§Va Am{U {dñWmnZA§Va Am{U {dñWmnZA§Va Am{U {dñWmnZA§Va Am{U {dñWmnZA§Va Am{U {dñWmnZ

H$¥Ë`H$¥Ë`H$¥Ë`H$¥Ë`H$¥Ë`-1

_mJ© AmIwZ A§Va Am{U {dñWmnZ _Ü`o_mJ© AmIwZ A§Va Am{U {dñWmnZ _Ü`o_mJ© AmIwZ A§Va Am{U {dñWmnZ _Ü`o_mJ© AmIwZ A§Va Am{U {dñWmnZ _Ü`o_mJ© AmIwZ A§Va Am{U {dñWmnZ _Ü`o
\$aH$ _mhrV H$am.\$aH$ _mhrV H$am.\$aH$ _mhrV H$am.\$aH$ _mhrV H$am.\$aH$ _mhrV H$am.

{jVrO g_m§Va bm H$mhr H$moZmZo EH$
M|Sw> hdoV \o$H$m.Ë`mÀ`m _mJm©Mo {ZarjU H$am
Am{U Vo EH$m H$mJXmda aoImQ>m.

O|ìhm M|Sw> hdoV \o$H$bm Vo§ìhm Ë`m§§Zr
KoVbobm _mJ© AmH¥$Vr -5 _Ü`o {XgV Amho.
{Xboë`m doio _Ü`o EH$ dñVw OmÊ`mÀ`m _mJm©Mr
bm§~r hr “A§Va” Amho Am{U EH$mM {XeoZo
EH$m dñVwZo H$mnbobm bhmZ A§Va ho {dñWmnZ
Amho.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -5:A§Va-{dñWmnZA§Va-{dñWmnZA§Va-{dñWmnZA§Va-{dñWmnZA§Va-{dñWmnZ
H$mT>bobr AmH¥$Vr 5- déZ A§Va Am{U

{dñWmnZmÀ`m \$aH$mMo {ZarjU H$am.
åhU wZ {dñWmnZ h o  g{Xe amer

Amho.^m¡VmH$ amer Á`mg AmH$ma_mZ Am{U
{Xem `m _wioM g_OmdVm `oVo Ë`mg g{Xe
amer(vector quantities )åhUVmV.Á`m ̂ m¡VrH$
amerg {Xem Mr Amdí`H$Vm Zmhr.Ë`mZm A{Xe
åhUVmV.åhUwZ {Xem ho A{Xe Amho.
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

H$moUVohr gXre EH$m gai aofo Zo
Xe©{dVmV.Ë`m aofoMr bm§~r hr Ë`m aofoMo
AmH$ma_mZ Xe©dVmV Am{U ~mU {MÝh hr
Ë`mMr {Xem Xe©{dVmV. q~Xþ  ‘A’  bm eonQ>r
Am{U q~Xþ  ‘B’  bm S>moHo$ åhUVmV.

EH$m dñVwZo H$mnbobo A§Va darb
CXmhaU  ASB _Ü ò XmIdV Amho Am{U
AB h o {dñWmnZ Amh o.O o dñV wÀ`m
gwédmVrÀ`m ñWmZm nmgwZ A§Ë` ñWmZm n ª̀V
EH$m aofoZo aoImQ>bobo Amho.

A§Ë` qH$dm {dñWmnZ Mo SI EH$H$ _rQ>a
Amho.Oo ‘_r’ >Zo Xe©{dVmV.VgoM {H$bmo
_rQ>a,g|Q>r _rQ>a gmaIo EH$H$ gwÜXm
dmnaVmV.

1 {H$._r = 1000 _r
1 _r =  100 go._r

>H¥$Ë`-2>H¥$Ë`-2>H¥$Ë`-2>H¥$Ë`-2>H¥$Ë`-2

>>>>>gXre {dñWmnZ aoImQ>UogXre {dñWmnZ aoImQ>UogXre {dñWmnZ aoImQ>UogXre {dñWmnZ aoImQ>UogXre {dñWmnZ aoImQ>Uo
>AmH¥$Vr -6(a) Am{U 6(b)._Ü ò XmI{dë`m

à_mUo EH$ H$ma doJdoJù`m _mJm©Zo OmV Amho.
A Am{U B ho H$ma Mo gwédmVrMo Am{U eodQ>Mo
ñWmZAmho.

XmoÝhr g§X^m© gmR>r gXre {dñWmnZ aoImQ>m.

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-6(a)          AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-6(b)

gmYmaU nUo H$mnbobo A§Va Am{U {dñWmnZ
ho doio da Adb§~wZ Agbobo amer AmhoV.

EH$ dñVw Á`m q~Xþ nmgwZ gwédmV Ho$br
nwÝhm Ë`mM q~Xþ da nmohMÊ`m gmR>r Ë`m
dñVwMo {dñWmnZ H$m` Amho?X¡Z§{XZ
{OdZmVrb EH$ CXmhaU Úm.

{dñWmnZmMo A§Va Am{U AmH$ma_mZ H|$ìhm
gmaIm hmoVmo?

gamgar JVr Am{U gamgar doJgamgar JVr Am{U gamgar doJgamgar JVr Am{U gamgar doJgamgar JVr Am{U gamgar doJgamgar JVr Am{U gamgar doJ
Vob§JmZm EŠgàog hr Q́>oZ {ganwa-H$mJOZJa

déZ gH$mir 5.00 dmOVm {ZKwZ h¡X«m~mXbm
Xþgè`m {Xder gH$mir 5.00 dmOVm nmohMVo
(AmH¥$Vr-7).

AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7
{ganwa-H$mJOZJa Vo {dO`dmS>m n`ªV Mo

{dñWmnZ gXre aoImQ>m.Am{U VgoM H$mOrnoQ>
Vo h¡Ðm~mX Am{U {ganwa-H$mJOZJa n`ªV Mo
aoImQ>m.

g_Om {ganwa-H$mJOZJa Vo h¡Ðm~mX
n ©̀§VMm EHw$Z àdmgmMm A§Va 720 {H$._r.Amho.

àdmgmMm doi 12 Vmg Amho.Va Q´>oZ àË òH$
Vmgmbm {H$Vr A§Va H$mnV Amho.

A

B

{ganwa-H$mJOZJa

H$mOrnoQ>

h¡X«m~mX
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16 MbZ

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

 ho 720{H$._r./12Vm. = 60 {H$._r/ Vm.
Q´> oZ àË`oH$ Vmgmbm {ZpíMV nZo 60

{H$._r.A§Va nma H$aV Amho Ago Vwåhr åhUw
eH$Vm H$m?

{ZíMrV nUo `mMo CÎma  “ Zmhr ”Agob.
H$maU àË`oH$ Vmgm gmR>r Q´>oZZo nma Ho$bobo
A§Va doJdoJio Agw eH$Vo.åhUwZ Q´>oZ Mr àË òH$
Vmgmbm JVr R>a{dÊ`m gmR>r Ë`m Q´>oZ Zo nma
Ho$boë`m A§VamMr gamgar AmnU KoVmo.

EH$m R>am{dH$ H$mimV H$mnbbo A§§Va ho
gamgar JVr hmò .

g_Om darb CXmhaUm_Ü ò CÎma ní{M_
{Xeobm àdmgmMm {dñWmnZ360 {H$._r.Agob
Va àË òH$ Vmgmg {dñWmnZ {H$Vr Amho.

360 {H$._r. / 12Vmg  = 30{H$._r. /Vmg
CÎma-ne{M_ {Xeobm.

dñVwÀ`m àË`oH$ R>amdrH$ H$mimÀ`m
{dñWmnZmbm gamgar doJ(velocity.)
åhUVmV.ho gXre gwÜXm Amho .åhUwZ
{dñWmnZmÀ`m [Xeo gmo~V doJ Amho

gamgar JVr Am{U gamgar doJ øm amer
EH$ dñVwÀ`m {Xboë`m doim_Ü`o MbZ ñnï>
H$aVo.àË`oH$ doiog ho dñVwÀ`m MbZmbm ñnîQ>
H$aV Zmhr.

Oa EH$ H$ma 5 Vmgm _Ü`o 200
{H$._r.A§Va nma Ho$bo Va Ë`m H$ma Mr
gamgar JVr {H$Vr?
gamgar doJ H|$ìhm ewÝ` hmoVmo?
EH$ ì`º$s ñd…V À`m H$ma Zo 70 Vmg
àdmg Ho$bm Ë`m H$ma Mr AmS>m _rQ>a Mr
Ama§̂ rH$ dmMZ 4849 Am{U A§Vr_ dmMZ
5549 hmoVr Va àdmgmMr gamgar JVr
{H$Vr?

gamgar JVr Am{U doJ Vwåhr ‘moOw eH$Vm
H$m?
JVr Am{U doJm‘Yrb ’$aH$ Vwåhr H$go
ñnï> H$amb? ¶mgmR>r AmnU H$m§hr H¥$Vr
H$é¶m.

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr -3

‹gamgar doJ _moOUo‹gamgar doJ _moOUo‹gamgar doJ _moOUo‹gamgar doJ _moOUo‹gamgar doJ _moOUo
emioÀ`m _¡XmZmV 50 _r A§Va EodT>m ^mJ

¿`m Ë`mV XmoZ q~Xþ A Am{U B H$m §hr
{dÚmÏ`mªZm A da C^o H$am. Xþgè`m JQ>rVrb
_wbm§Zm B q~Xþda ñQ>°mn dm°Mgmo~V C^o H$am.

O|ìhm Vwåhr Q>mir dmOdmb V|ìhm A Odirb
{dÚmWu B  Odi Hw$R>ë`mhr _mJm©Zo nim`bm
bmJVmV. V|ìhmM B  Odirb {dÚmWu ñQ>°mn
dm°M gwé H$aVmV.

B  Mm àË`oH$ {dÚmWu ñQ>°mn dm°MZo e`©V
g§nbr V|ìhm doi Zm|Xdmdo. àË`oH$ {dÚmWuMo
A Vo B n`ªVMo H$mnbobo A§VamMr Zm|X ¿`mdr.
Am{U EH$m VŠË`mV ^amdr.

Á`m {dÚmÏ`mªZm B n ª̀V nmohMÊ`mg (A
nmgwZ) gdm©V H$_r doi bmJVmo Ë`mbm
J{V_mZ qH$dm doJdmZ niUmam åhUw.
åhUOoM Ë`mbm/{Vbm H$_mb gamgar doJ
Amho åhUVmV.

gamgar JVr _moOUogamgar JVr _moOUogamgar JVr _moOUogamgar JVr _moOUogamgar JVr _moOUo
darb H¥$Vr _wbm§Zm H$amd`mg bmdmdr.

\$º$ EdT>mMo \$aH$ H$s A nmgwZ B n`ªVÀ`m
A§Vamdn ª̀V g_m§Va aofm H$mT>mì`m Am{U àË òH$
aofoda _wbm§Zm C^m amhþZ Ë`m aofoÀ`m _mJm©Zo

gamgar JVr  =

{dñWmnZ

  bmJUmam doi
gamgar doJ  =

EHw$U A§Va
KoVbobm doi

{dÚmWu   B Odi nmohMÊ`mg  gamgar doJ
         bmJUmam doi g|.      (50/t) m/s

A1 t1      -

A2 t2      -

A3 t3      -
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Ymdmd`mg bmdmdo. (`m_wio àË`oH$ {dÚmWu
A Vo B  n`ªV {d{eï> aofogmo~V g_mZ A§Va
H$mnob `mMr ImÌr hmoVo.)

darb àË òH$ {dÚmÏ`m©bm bmJUmè`m doioMr
Zm|X da XmI{dë`mà_mUo VŠË`mV H$amdr Am{Um
gamgar g§doJ H$mT>mdm. A nmgwZ B n ª̀V aofoÀ`m
_mJm©Zo nmohmoMÊ`mgmR>r Á`mg gdm©V H$_r doi
bmJVmo Vr H$_mb gamgar hmoB©b.
 XmoÝhr H¥$Vt_Ü`o Vwåhmbm H$m` \$aH$

AmT>ibm?
 A§Va Am{U doioÀ`m JwUmoÎmambm AmnU

n{hë`m H¥$VrV gamgar doJ åhUmbm| Am{U
Xþgè`m H¥$Vr_Ü`o gamgar g§doJ åhUmbmo Ago
H$m? `mda MMm© H$am.

doJ Am{U JVrdoJ Am{U JVrdoJ Am{U JVrdoJ Am{U JVrdoJ Am{U JVr
MbZm_Yrb dñVwÀ`m JVrV gVV ~Xb

hmoV AgVmV. CXm. EH$ H$ma 50 {H$._r./Vmg
OmVo VoM {g½bZ da 0 {H$._r./Vmg hmoVo
Am{U añË`mda Q´>m{\$H$ Agë`m_wio Ë`mMr JVr
30 {H$._r./Vmg hmoVo.
 EH$m R>am{dH$ doiogmR>r Vwåhr H$maMr JVr

gm§Jw eH$mb H$m?
H$maMr JVr H$maÀ`m ñnrS>mo{_Q>a H$S>o ~KwZ

Vm~S>Vmo~ gm§Jw eH$Vmo. H$moUË`mhr jUr
Agboë`m H$maÀ`m doJmbm VmËH$m{bH$ doJ Ago
åhUw.

A§Va doi AmboImÛmao AmnU gai añË`mda
MmbUmè`m H$maÀ`m gVV ~Xb hmoUmè`m doJmMo
dU©Z H$é eH$Vmo.

AmboImda AmS>ì`m Ajmda AmnU doi
KoVmo Am{U Cä`m Ajmda nma Ho$bobo A§Va.

EImÚm pñWVrV gmYmaUnUo JVrV hmoUmao
~Xb AmnU AmH¥$Vr-8 À`m ghmæ`mZo XmIdw
eH$Vmo.

‘ t3’ doiobm H$maMr JVr(VmËH$mbrH$
JVr){H$Vr?
    t1 Am{U t2  H$mimMo AdYr gamgar JVr

_mhrV H$aZo Amnë`mbm _mhrV Amho.

(øm H$mi AdYrV t3 nU Amho)

AmboImV t1, t2bm g§~§YrV q~XþZm OmoS>V
H$mT>boë`m aofoÀ`m MT> À`m gamgar JVr Mo
[ZarjU H$am.t2–t1Mo H$mi ì`dYr OgOgo
H$_r hmoVo Vg-Vgo gamgar JVr Mr {H$§_V
{ZíMrV {H$_Vrbm `oD$Z nmohMVo V|ìhm t2–t1
À`m {R>H$mUr H$mT>bobr aofm,AmboImV t3 bm
g§~§YrV q~Xþ da ñneuH$m hmoVo.øm ñne© aoeoMm
MT t3 da VmËH$mbrH$ JVr XmIdVo.Oa MT>
OmñV Agob Va JVr OmñV AgVo Am{U Oa
MT> H$_r Agob Va JVr gwÜXm H$_r AgVo.

JVr åhUOo dñVwÀ`m ñWmZmV {H$Vr bdH$a
~Xb hmoVo.ho XmIdVo.gmYmaUnZo dñVw EH$m
doio da {ZíMrV {XeoZo àdmg H$aVo.EHw$U
àdmgmV hr {Xem {ñWa AgUma Zgob åhUwZ
AmnU AmUIr EH$ ^moVrH$ amerbm _mhrV
H$aÊ`mMr Amdí`H$Vm Amho.

{ZíMrV {Xeobm Agboë`m JVrbm doJ
åhUVmV.

d oid oid oid oid oi

A§
Va

A§
VaA§
Va

A§
Va

A§
Va

t1 t3 t2

s2

s1

s3

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -8 A§Va-doioMm AmboIA§Va-doioMm AmboIA§Va-doioMm AmboIA§Va-doioMm AmboIA§Va-doioMm AmboI

S2–S1

 t2–t1
gamgar JVr  =
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H¥$Vr -44444
dñVwÀ`m MbZmÀ`m {XeoMo {ZarjUdñVwÀ`m MbZmÀ`m {XeoMo {ZarjUdñVwÀ`m MbZmÀ`m {XeoMo {ZarjUdñVwÀ`m MbZmÀ`m {XeoMo {ZarjUdñVwÀ`m MbZmÀ`m {XeoMo {ZarjU

{jVrO g_m§Va _Ü`o XmoarÀ`m Q>moH$m da
EH$m bhmZ dñVwbm H$miOr nwd©H$ {JaŠ`m
¿`md`mg bmdm.O|ìhm dñVw Xmoarda {JaŠ`m
KoV Amho Ë`mbm gmoSw>Z Úm.

 Vr H$moUË`m {Xeobm JVr_mZ Amho?
dV©wimdaÀ`m doJdoJù`m q~Xþ déZ dñVwbm

g$moS>Ê`mMm à`ËZ H$am Am{U Xmoar déZ dñVw
gwQ>ë`m Z§Va MbZmÀ`m {XeoMo {ZarjU H$am.

doJ Mr {Xem hr Vr dñVw d¥Îm _mJm©V
gmoS>ë`mZo q~Xþda ñne© aofoÀ`m {XeoZo N>oXVo
Ago Amnë`m [ZarjUmV ̀ oVo åhUwZ doJ d¥ÎmmH$ma
_mJm©V H$moUË`mhr q~Xþda ñne© aofm {Xeobm
AgVo.doJmMo SI  EH$H$ _rQ>a/ g§oH§$X Amho.

doJmV ~Xb Zgbobo,doJmV ~Xb g§~§YrV
AZoH$ g§X^m©Zm AmnU X¡Z§{XZ OrdZmV {ZarjU
H$aVmoo.

H$moUVo MbZ EH$ g_mU MbZ Amho?H$m?
Mbm _mhrV H$é `m

     EH$g_mZ MbZ

H¥$Ë`-5H¥$Ë`-5H¥$Ë`-5H¥$Ë`-5H¥$Ë`-5
EH$ g_mZ MbZ g_OwZ KoUoEH$ g_mZ MbZ g_OwZ KoUoEH$ g_mZ MbZ g_OwZ KoUoEH$ g_mZ MbZ g_OwZ KoUoEH$ g_mZ MbZ g_OwZ KoUo

EH$ ì`HVr gm`H$b da gai aofoV añË`mZo

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -9

doJ åhUOo {ZíMrV {Xeobm dñVw À`m
ñWmZmV ~Xb [H$Vr bdH$a hmoV Amho ho _mhrV
H$éZ XoVo.åhUwZ doJ ho gXre Amho.Ë`mbm
{Xem XmIdV Agb o ë`m a of m Z o
Xe©{dVmV.Ë`mMr bm§{~ hr JVr Xe©{dVo Am{U
Ë`mMo ~mZ {MÝh MbZm Mr {Xem Xe©{dVo .

   EH$ dñVw dH$«mH$ma _mJm©V àdmg H$aV
Amho.Ago g_Ow.Ë`m dH$«m À`m EH$m q~Xþda
H$mT>bobr ñne© aofm Ë`m doiog dñVwÀ`m doJmbm
XmIdV Amho.I{bb AmH¥$VrMo [ZarjU H$am
Am{U dH«$mÀ`m doJdoJù`m q~Xþda ñne© aofm
H$mT>Ê`mMm à`ËZ H$am.dñVwÀ`m doJmMr {Xem
pñWa Amho H$s Zmhr?

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -10:EH$m q~Xþda doJMr {XemEH$m q~Xþda doJMr {XemEH$m q~Xþda doJMr {XemEH$m q~Xþda doJMr {XemEH$m q~Xþda doJMr {Xem

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

amoS> da àdmg H$aV Agboë`m dmhZ
YmaH$mÀ`m JVr qH$dm gamgar JVr `m
n¡{H$ H$emÀ`m AmYmamda nmobrg Ë`mÀ`m
da X§S> bmdVmo?ñnï> H$am?

 EH$ {d_mZ CÎma {Xeobm 300 {H$._r./
Vmg àdmg H$aV Amho Am{U Xþgao {d_mZ

1234567890123456789012345678901212
1234567890123456789012345678901212
1234567890123456789012345678901212
1234567890123456789012345678901212

v XjrU {Xeobm 300 H$._r./  Vmg àdmg
H$aV Amho.Ë`mMr JVr gmaIr Amho
H$m?Ë`mMm doJ g_mZ Amho H$m?ñnï>
H$am.

 H$ma Mo ñnrS>mo_rQ>a pñWa {H$_Vrbm
XmIdV Amho.Va H$ma EH$g_mZ
MbZmV Amho H$m?ñnï> H$am.
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OmV Amho.[Xboë`m doioÀ`m g§X^m©V Ë`mZo nma
Ho$bobo A§Va Imbrb VH$Ë`mV {Xbobo AmhoV.
Vº$m 1 _Ü`o {Xboë`m [H$_Vr gmR>r A§Va -
doi Mo AmboI aoImQ>m.

Vº$m-1Vº$m-1Vº$m-1Vº$m-1Vº$m-1
doi  A§Va

(goH§$X _Ü`o)o ({_Qa> _Ü`o)o
         0    0

1 4
2 8
3 12
4 16
-- --

AmboI H$moUË`m AmH$mamV Amho?
Vwåhr aoImQ>bobo AmboI AmH¥$Vr-12_Yrb gmaIo

Agob.

AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11
AmboImbm {ZarjU Ho$ë`mZo Vmo ì`º$s g_mZ

H$mi ì`dYrV g_mZ A§Va àdmg Ho$bm Ago
gm§Jw eH$Vmo. Ë`mM àH$mao AmboIm déZ gamgar
JVr hr VmËH$mbrH$ Amho Ago Vwåhr g_Ow
eH$Vm gm`H$b darb ì`H$VrMo MbZmMr {Xem
[ñWa Agob Va Ë`mMo doJ nU pñWa Amho Ago
gm§Jw eH$Vmo.

O|ìhm doJ [ñWa Agob V§oìhm dñVwMo MbZ
EH$ g_mZ Amho Ago åhUw eH$Vmo.

Ag_mZ MbZAg_mZ MbZAg_mZ MbZAg_mZ MbZAg_mZ MbZ
Amnë`m X¡Z§{XZ OrdZmV {d{dY g§X^m©V

dñVwMo doJ {Za§Va ~XbV AgVmo ho AmnU
nmhVmo.Imbrb CXmhaUm Mo {ZarjU H$é `m

g_Om EH$ ì`º$s gm`H$b da gab aofoZo
añË`mda OmV Amho.{Xboë`m doioÀ`m g§~§YrV
Ë`mZo H$mnbobo A§Va Vº$mV {Xbo Amho.Vº$m -
2 _Yrb {Xboë`m [H$_Vr gmR>r A§Va-doimMo
AmboI aoImQ>m.

Vº$m-2Vº$m-2Vº$m-2Vº$m-2Vº$m-2

       doi        A§Va
(goH§$X _Ü`o)o ({_ZrQ> _Ü`o)o

0 0
1 1
2 4
3 9
4 16
-- --

AmboI Mm AmH$ma H$gm Amho?
ho gai aofm Amho {H$ Zmhr?H$m?

H¥$Ë`-6H¥$Ë`-6H¥$Ë`-6H¥$Ë`-6H¥$Ë`-6

H$bË`m àVbmda M|Sw> Mo {ZarjUH$bË`m àVbmda M|Sw> Mo {ZarjUH$bË`m àVbmda M|Sw> Mo {ZarjUH$bË`m àVbmda M|Sw> Mo {ZarjUH$bË`m àVbmda M|Sw> Mo {ZarjU
H$aUoH$aUoH$aUoH$aUoH$aUo

AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12:H$bË`m àVbmda M|Sw>MoH$bË`m àVbmda M|Sw>MoH$bË`m àVbmda M|Sw>MoH$bË`m àVbmda M|Sw>MoH$bË`m àVbmda M|Sw>Mo
déZ Imbn`ªVMo MbZdéZ Imbn`ªVMo MbZdéZ Imbn`ªVMo MbZdéZ Imbn`ªVMo MbZdéZ Imbn`ªVMo MbZ

t=0 t=1s
t=2s

t=3s

s

t
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AmH¥$Vr-12 _Ü ò XmI{dë`m à_mUo àVbm
À`m daÀ`m ^mJmMr aMZm H$am.

EH$ M|Sw> ¿`m Am{U Ë`m M|Sw>bm H$bË`m
àVbmda daÀ`m ~mOyda gmoS>m,doJdoJù`m
doioda M|Sw>Mr [ñWVr AmH¥$Vr 14-_Ü ò XmI{dbr
Amho.

H$bË`m n«Vbmda M|Sw>À`m _mJm©Mr AmH¥$Vr
H$moUVr Amho?
M|Sw>Mm doJ H$gm ~XbV Amho ?
AmH¥$Vr-12 ‘Ü¶o t=0s, 1s, 2s H$mT>m.
Mm§Jbo {ZarjU Ho$ë`mZo Amnë`mbm Ago

_mhrV hmoVo H$s,H$bË`m n«VbmdéZ M|Sw OgOgo
Imbr ̀ oV OmVo VgVgm Ë`mMr JVr dmT>Vo.Am{U
MbZmMr {Xem [ñWa AgVo.

AmH¥$Vr-13 _Ü ò XmIdë`m à_mUo H$bË`m
àVbmMr aMZm H$am EH$ M|Sw> KoD$Z Ë`mMr
H$mhr JVr J«hU H$aÊ`m gmR>r àVbmÀ`m
ImbÀ`m ^mJmZo daÀ`m ^mJmH$S>o T>H$bm.  >

M|Sw>Mm _mJ© H$moUVm Amho?
Ë`mÀ`m JVrV H$moUVm ~Xb KSw>Z ̀ oV Amho?
AmH¥$Vr-13 ‘Ü¶o t=0s, 1s, 2s H$mT>m.

H¥$Vr-6 À`m darb XmoÝhr g§X^m©V
Amnë`m {ZarjUmg Ago Ambo [H$ JVr
_Ü ò ~Xb KSw>Z Ambm nU MbZmMr {Xem
[ñWa Amho .

H¥$Ë` - 7H¥$Ë` - 7H¥$Ë` - 7H¥$Ë` - 7H¥$Ë` - 7
EH$g_mZ d¥ÎmmH$ma MbZ {ZarjUEH$g_mZ d¥ÎmmH$ma MbZ {ZarjUEH$g_mZ d¥ÎmmH$ma MbZ {ZarjUEH$g_mZ d¥ÎmmH$ma MbZ {ZarjUEH$g_mZ d¥ÎmmH$ma MbZ {ZarjU
H$aUo.H$aUo.H$aUo.H$aUo.H$aUo.

XmoarÀ`m EH$m Q>moH$mbm EH$ bhmZgo XJS>
~m§Ym d Ë`mbm gVV {^aŠ`m _maÊ`mg bmdm.
AmH¥$Vr-14 _Ü`o XmI{dë`m à_mUo doJdoJù`m
pñWVrMo MbZmMm _mJ© Am{U g{Xe doJ
aoImQ>m.XJS>mMr JVr [ñWa J¥hrV Yam.

XJS>mMm _mJ© H$moUVm Amho?
_mJ© dVw©imH$ma Amho ho ñnï> hmoVo Am{U

àË`oH$ jUm bm doJ Mr {Xem ~XbV Amho
nU JVr [ñWa Amho.

åhUwZ ̀ m H¥$VrV AmnZmg Ago {ZarjUmg
Ambo {H$ JVr {ñWa AgVo Am{U Ë`mMm doJ
~XbVmo.

H¥$Ë`-8H¥$Ë`-8H¥$Ë`-8H¥$Ë`-8H¥$Ë`-8
hdo_Ü`o \o$H$boë`m dñVwÀ`m MbZmMohdo_Ü`o \o$H$boë`m dñVwÀ`m MbZmMohdo_Ü`o \o$H$boë`m dñVwÀ`m MbZmMohdo_Ü`o \o$H$boë`m dñVwÀ`m MbZmMohdo_Ü`o \o$H$boë`m dñVwÀ`m MbZmMo
{ZarjU H$aZo{ZarjU H$aZo{ZarjU H$aZo{ZarjU H$aZo{ZarjU H$aZo

{jVrO g_m§VaZo  H$mhr H$moZ H$éZ hdoV
EH$ XJS> \o$H$m,Ë`mMo MbZ H$go Amho?Ë`mMm
_mJ© Am[U g{Xe doJ XmI{dÊ`mgmR>r AmH¥$Vr
H$mT>m.

XJS>mMr JVr EH$ g_mZ Amho H$m?H$m?
JVr Mr {Xem [ñWa Amho H$m?H$m?

t=3s t=2s
t=1s

t=0s

AmH¥$Vr-13… H$bË`m àVbmda M|Sw>MoAmH¥$Vr-13… H$bË`m àVbmda M|Sw>MoAmH¥$Vr-13… H$bË`m àVbmda M|Sw>MoAmH¥$Vr-13… H$bË`m àVbmda M|Sw>MoAmH¥$Vr-13… H$bË`m àVbmda M|Sw>Mo
ImbwZ da n`ªVMo MbZImbwZ da n`ªVMo MbZImbwZ da n`ªVMo MbZImbwZ da n`ªVMo MbZImbwZ da n`ªVMo MbZ

AmH¥$Vr-14AmH¥$Vr-14AmH¥$Vr-14AmH¥$Vr-14AmH¥$Vr-14

v

v

v

v

v

v

v

v
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

darb H¥$VrV Vwåhr Ago Zm|X H$amb {H$
MbZmMr JVr Am{U {Xem XmoÝhr hr {Za§Va
~XbVmV.

Ago H$mhr Vwåhr CXmhaUo XoD$ eH$Vm [H
Á`mMr JVr Am{U {Xem EH$mM dobr ~XbVo?

d[ab VrÝhr H¥$Vr H$éZ Vwåhr Ago
{ZîH$e© H$mTw> eH$Vm H$s doJmV ~Xb hm
VrZ àH$mao hmoVmo.

1. JVr _Ü ò ~Xb hmoVmo Am{U JVr {ñWa
AgVo.

2. MbZmÀ`m {Xeo_Ü ò ~Xb hmoVo Am{U JVr
{ñWa AgVo.

3. {Xem Am{U JVr _Ü ò EH$mM doir ~Xb
hmoVo.

O|ìhm doJmV ~Xb hmoVmo V|ìhm Ë`m
MbZmbm Ag_mZ MbZ åhZVmV.

 EH$ M|Sw> À`m n¥ð>̂ mJm da EH$ _w§Jr hmbMmb
H$arV Amho .Ë`mÀ`m doJmV ~Xb hmoV
Amho H$s Zmhr?ñnï> H$am.

 MbZmMo Ago EH$ CXmhaU Úm Á`m _Ü ò
\$º$ JVrV ~Xb hmoV Amho.nU MbUmÀ`m
{Xeo _Ü ò H$moUVmhr ~Xb Zmhr.

ËdaUËdaUËdaUËdaUËdaU

MbZmMr JVr [H$¨dm {Xem qH$dm XmoÊhrÀ`m

~Xbm déZAmnU EImÚm dñVwÀ`m doJm_ÜXo ~Xb

H$é eH$Vmo.øm g§X^m©V dñVw _Ü ò ËdaU Pmbm

Ago åhUVmV.dñVwÀ`m doJm_Ü`o {H$Vr bdH$a

~Xb Pmbm. `mMr H$ënZm ËdaU XoVo.

ËdaU åhUOo H$m`?EImXr dñVw ËdaUmV

Amho ho AmnU H$go _mhrV H$é eH$Vmo?

O|ìhm g_mZ H$mi ì`dYr _Ü ò doJmMo

g_mU ~Xb KSw>Z òV Agob V|ìhm ËdaU ho

EH$ g_mZ AgVo.

doJm _Yrb ~Xbmer bmJboë`m doioMo

JwUmoÎma åhUOo EH$ g_mZ ËdaU hmò . Amnë`m

X¡Z§§{XZ H¥${VV ~aoM doim AmnU ËdaUmMm

AZŵ d H$aVmo. CXmhaUmW© Oa AmnU ~g qH$dm

H$ma _Ü ò àdmg aH$V Amgob,V|ìhm Oa MmbH$

JVrdY©H$mbm Xm~ob V§|ìhm ~g _Yrb àdmem§Zm

JVr d¥ÜXrMm AUŵ d  ̀ oVmo.`m _wioo AmnU Amnë`m

grQ> bm _mJo T>H$bVmo.SCERT T
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g_Om AmnU EH$ H$ma MmbdV AmhmoV.

g_Om AmnU EH$ goH§ $X _Ü`o H$maMm

doJ30{H$._r/Vmg Vo 35{H$._r/Vmg [ñWa dmT>
H$aV Amhmo Am{U Z§Va Xþgè`m goH§$XmV 35
{_ZrQ>mV35{H$._r/Vmg Vo 40 {H$._r/Vmg dmT>dV
Amho Am{U `m àH$mao nwÝhm dmT>dV AmhmoV.

`m g§X^m©V àË òH$ goH§$XmV ËdaU 5
{H$._r/Vmg Amho. `màH$mao doJmÀ`m ~XbmMo
Xa åhUOo ËdaU hmò .

ËdaU ho nX \$º$ doJ dmT{dÊ`m gmR>>rM
Zmhr VadoJ H$_r H$aÊ`m gmR>r gwÜXm

hmoVmo.CXmhaUmW© Ooìhm AmnU MbZ _Ü`o

Agboë`m H$maMo ~«oH$ Xm~Vmo V|ìhm Ë`mMm doJ

H$_r hm oV OmVm o.`mbmM AmnU ËdaU

åhUVmo.O|ìhm AmnU EH$m XJS>mbm Cä`mUo hdoV

\o$H$Vmo Am{U Ooåhm EImXr Q́>oZ Wm§~Ê`m gmR>r

` oV Amh o .V | ìhm AmnU AdËdaUmMm

AZŵ d H$aVmo.

g_Om AmnU EImÚm ~g _Ü ò dH«$mH$ma
_mJm©_Ü`o OmV Amhmo. V|ìhm gwÜXm AmnU
ËdaUmMm AZŵ d KoVmo.H$maU ~gMr doJ {Xem
~XbV AgVo Ë`m_wio AmnU dH$«mH$ma _mJm©À`m
~mhoa nS>ë`m gmaIm AZŵ d òVmo.

AmH¥$Vr -15 bm {ZarjU H$am.

Ë`m _Ü`o dH« _mJm©V àdmg H$aV Agboë`m

   dñVwbm XmIdÊ`mV Ambo Ë`m _Ü`o
   doJdoJù`m  doioV doJ Mr {Xem

XmI{dÊ`mV Ambr.àË òH q~Xwda

$AmoT>bobr gXre hr bm§~rÀ`m JVrbm Am{U
~mUmMo qMÝh ho MbZmÀ`m {Xeobm Xe©dV
Amho.

H$moUË`m q~Xþda JVr gdm©V OmñV Amho ?

dñVwbm ËdaU Amho H$m Zmhr?

`m H$maUm gmR>r AmnU JVr Am{U doJ
_Yrb \$aH$ AmoiIVm AmUr AmnU ËdaU Mr
ì`m»`m Aer H$aVmo H$s JVr Am{U {Xem `m
XmoÝhr _Yrb ~XbZo Koaboë`m doJmÀ`m ~Xbbobm
Xa hmò .

ËdaU ho gwÜXm gXre Amho Am{U `mMr
{Xem doJmVrb ~XbmÀ`m {Xeobm AgVmo.

ËdaUmM SI EH$H$  m/s2 oEH$H$ Amho .

AmH¥$Vr-15AmH¥$Vr-15AmH¥$Vr-15AmH¥$Vr-15AmH¥$Vr-15:MbZmMr AmH$¥VrMbZmMr AmH$¥VrMbZmMr AmH$¥VrMbZmMr AmH$¥VrMbZmMr AmH$¥Vr

A

B C
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     {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
300{H$._r./Vmg pñWa doJmV Agboë`m H$maMo
ËdaU {H$Vr?
EH$m {d_mZmMm doJ 1000 {H$._r./Vmg
déZ 1005 {H$._r./Vmg da nmohMÊ`m
gmR>r.10 goH§$X bmJVmV ñHo$MtJ H$aUmè`m
ì`H$VrMm  doJ ewÊ` Vo 5 {H$._r./Vmg
nmohMÊ`m gmR>r 1goH§$X bmJVmV.`m _Ü ò
H$moUmMo ËdaU OmñV Amho?
EH$m dmhZmMm doJ 100 {H$._r./Vmg déZ
nwU©nUo Wm§~Ê`m gmR>r 10 goH§$X bmJVmV
Va Ë`m dmhZmMo ËdaU {H$Vr ?
”ñWmZmV ~Xb {H$Vr bdH$a hmoVmo ho _mhrV
H$aUmar H$ënUm åhUOo ËdaU hmò ”Agm
Vw_Mm _rÌ åhUmbm.Vw_À`m {_ÌmÀ`m
dmŠ`mbm Vwåhr H$em àH$mao ~amo~a H$amb?

EH$ g_mZ MbZmÀ¶m ËdaUmMoEH$ g_mZ MbZmÀ¶m ËdaUmMoEH$ g_mZ MbZmÀ¶m ËdaUmMoEH$ g_mZ MbZmÀ¶m ËdaUmMoEH$ g_mZ MbZmÀ¶m ËdaUmMo
g‘rH$aUg‘rH$aUg‘rH$aUg‘rH$aUg‘rH$aU

EH$ dñVw gai aofoÀ`m _mJm©V pñWa
ËdaUmV (constant acceleration)àdmg
H$aV Amho Ago g_Ow Va,

g_Om doi t = 0 AgVm§Zm u  hm doJ Amho
t doi AgVm§Zm v  hm doJ Amho g_Om  “ t”
doioV EH$m dñVwZo H$mnbobo {dñWmnZ ho S
Amho.(AmH¥$Vr 16 _Ü ò) XmI{dbo Amho.

EH$ g_mZ ËdaUmÀ`m ì`m» ò déZ,
ËdaU,

`m _wio dñVwMo ËdaU ho pñWa Amho

nU Amnë`mbm _mhrV Amho,

òWyZ (1) (2) g_rH$aUmbm Cn`moJ H$éZ
B©Va MbZ Mo g_rH$aU _mhrV H$é. .

g_rH$aUo (2), _Ü¶o

ut + ½ a t2  = s .................  (3)

Mr [H$å_V g_rH$aU (2) ,_Ü`o KoD$Z

doJ _Yrb ~Xb
       bmJbobm doi

ËdaU =

Δv
Δt

pñWa=a =

v – u
   t

a =

v – uat =
v    .................  (1)u+at =

v + u
   2

gamgar doJ =

v u+at=

u + at + u
2

=
s
t

2u + at
2

=
s
t

KoCZ

u

s

at 't'at  t= 0s

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-16

v

{dñWmnU
bmJbobm doJ

gamgar doJ  =

v + u
   2

=
s
t

.................  (2)

v u+at=
v – u
   a

t =

`m g_rH$aUmdéZ
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MbZmMo g_rH$aU,

EH$g_mZ ËdaU Agboë`m JVrMo g_rH$aU

{Q>n{Q>n{Q>n{Q>n{Q>n:

1. doJ ËdaU,EH$m {XeoV Agbo Va dñVwMo
JVr dmT>Vo.

2. Oa dñVwMo JVr H$_r Agob Va dñVwMo doJ
AmUr ËdaU {déÜX {XeoV AgVo.

3. JVr ewÝ` Pmboë`m q~Xþ da dñVw ËdaUmV
Agob Va nwÝhm Vo ËdaU {XeoV JVr dmT>V
àdmg H$aVo.

{Q>n{Q>n{Q>n{Q>n{Q>n:MbZmMo g_rH$aU dmnaVm§Zm Imbrb
Jmoï>r bjmV KoUo JaOoMo Amho.

gai aofoda Ama§^r q~XþMr {ZdS> H$am
COì`m {XoeoZo YZ amer ¿`m Am{U S>mì`m
{XeoZo F$¥U amer ¿`m.

`mo½¶ Ë`m {MÝhmZo {dñWmnZ ì`º$ H$am. ho
_hËdmMo Amho O|ìhm YZ {Xeobm _mnZ
hmoVo V|ìhm {dñWmnZ YZ AgVo Am{U O|ìhm
F$U {XeoZo _mnZ hmoVo V|ìhm {dñWmnZ
F$U AgVo.

D$ÔoeD$ÔoeD$ÔoeD$ÔoeD$Ôoe
H$bË`m nÅ>rda dñVwÀ`m hmbMmbrMr doJ
Am{U ËdaU _mhrV H$aZo.
A§Va-doi Mo AmboI aoImQ>Zo.

Amdí`H$ gm_J«rAmdí`H$ gm_J«rAmdí`H$ gm_J«rAmdí`H$ gm_J«rAmdí`H$ gm_J«r.
H$mMoÀ`m JmoQ>çm, gmaIo nwñVHo$, {S>OrQ>b

KSr, ßbmñQ>rH$À`m bm§~ Zù`m Am{U ñQr>b
ßboQ.>
H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

200 go. _r. bm§~rÀ`m Agbobo ßbmñQ>rH$
Mr EH$ bm§~ Zir ¿`m.Ë`mbm bm§~r déZ
AYm©VwZ H$mnm Am{U `m ZirÀ`m ^mJm§Zm nÅ>r
~Z{dÊ`m gmR>r dmnam. nÅ>rda g|._r. _Ü`o
IwZ H$am ZirMo EH$ Q>moH$ nwñVH$mda Am{U
Xþgao Q>moH$ O_rZrda R>odm.

nÅ>rÀ`m ImbÀ`m Q>moH$mbm O_rZrda ñQ>rb
Q>on R>odm.nÅ>rÀ`m ImbÀ`m Q>moH$mMo dmMZ ewÝ`
g_Om.

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-18
nwñVH

nÅ>r

ñQ>rb ßboQ>

– O +

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-17

v + u
   a

sv + u
   2 =( (( (

v2 – u2     2as.................  (4)=

à`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vr
s     ut + ½ a t2=

v2 – u2     2as=

v u+at=
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Ë`m nÅ>rda Mm§Jë`m arVrZo hmbMmb
H$aVrb Aí`m nwaoem AmH$mamMo H$mMoÀ`m JmoQ>çm
¿`m EH$ {ZeMrV A§Va g_Om 40 g|._r.
déZ H$mMoMr Jmoir gmoS>m.O|ìhm H$mMoMr Jmoir
gmoS>mb V|ìhm {S>OrQ>b KS>r Mmbw H$am.Jmoir
nÅ>rda Imbr ̀ oB©b Am{U ñQ>rb ßboQ>bm bmJob.
O|ìhm AmdmO `oB©b V|ìhm {S>OrQ>b KS>r
Wm§~dm.gma»`m A§VamdéZ hm à`moJ nwÊhm 2
Vo 3 doiog H$am.Am{U doioMr qH$å_V Imbrb
Vº$m _Ü`o Zm|X H$am .

Vº$mVº$mVº$mVº$mVº$m-4

da gm§JrVë`m à_mUo hm gmaImM à`moJ
doJdoJù`m A§VamgmR>r H$am.

àË`oH$ A§VamgmR>r gamgar doi Am{U
2S/t2 _mhrV H$am.ho ËdaUmÀ`m g_mU Amho
H$m?

darb VH$Ë`m _Yrb {H$_Vr gmR>r A§Va
doi (S-t) AmboI aoImQ>m?

nÅ>rÀ`m doJdoJù`m MT>m Ûmao hm à`moJ
H$am Am{U àË`oH$ g§X^m©_Ü`o ËdaU _mhrV
H$am.

M>T> Am{U ËdaU _Ü ò H$moUVm Var g§~§Y
Amho H$m?
doJdoJù`m MT>m gmT>r A§Va-doi AmboIm
déZ Vw_À`m bjmV H$m` Ambo?
hmM à`moJ bhmZ bmoI§S>r R>moH$ù`m gmo~V

H$am.ËdaU _mhrV H$am Am{U S-t  AmboI H$mT>m.
MT>mer g§~§YrV doJdoJù`m ËdaUm

gmT>rVw_Mo ñnñQ>rH$aU Úm.
 `m à`moJmVrb {H _Vr A§XmOo AmhoV ho

{dgé ZH$m.

CXmhaU -1CXmhaU -1CXmhaU -1CXmhaU -1CXmhaU -1
EH$ H$ma pñWa AdñWoVwZ 2 ‘r/go2

ËdaUmV Amho Va 10 ì¶m g|H$XmV {H$Vr A§Va
nma H$aoc.
gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-

n = 10 g|.
a = 2 ‘r/go2
u = 0 {_/go.
¶m qH$‘Vr Imcrc g‘rH$aUmV R>odw

      n
1S u a n
2

⎛ ⎞= + −⎜ ⎟
⎝ ⎠

10 2 10
2

⎛ ⎞= + −⎜ ⎟
⎝ ⎠

212
2

= ×

R 21‘r.
H$ma Zo 10 ì¶m goH§$XmV nma Ho$coco A§Va 21
‘r. Amho.

CXmhaU -2CXmhaU -2CXmhaU -2CXmhaU -2CXmhaU -2
EH$ H$maMr 15 ‘r./goH§ $X doJmZo

gwédmVrMm doJ Amho. H$ma 5 g|H$XmZ§Va ~o«H$
cmJë¶mda Wm§~Vo Va {VMo AdËdaU {H$Vr
am{hc?
gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-

t = 5 s

v = 0 ‘r./goH§$X
u = 15 ‘r./goH§$X
a = ?

gd© qH$‘Vr Imcrc g‘rH$aUmV R>odw

( )
v u at
0 15 a 5

15a
5

= +

= + ×

−
=

a = –3 ‘r./goH§$X2

A§VaA§VaA§VaA§VaA§Va, S
(cm)

doidoid oid oid oi
t (s)

gamgar doi
t

2S/t2

t1 t2 t3
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CXmhaU -3CXmhaU -3CXmhaU -3CXmhaU -3CXmhaU -3
EH$ ~g 4 ‘r/g|. gwédmVrÀ¶m doJmV

McZmV AgwZ ~«oH$ cmdë¶mda Ë¶mMo AdËdaU
0.5 ‘r/g|.2 Am{U 12 goH§$XmZ§Va Wm§~Vo
gwédmVrMm doJ Am{U ~«oH$ cmdë¶mZ§Va {H$Vr
A§Va nma H$aVo Vo H$mT>m.
gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-

a = 0.5 ‘r/g|.2

v = 0 ‘r/g|.
t = 12 s

u = ?

( )
v u at
0 u 0.5 12
0 u 6

= +

= + − ×

= −

u = 6 ‘r/g|.
~gMm gwédmVrcMm doJ 6 ‘r/g|.

( ) ( )

( )

2

2

1s ut at
2

112 6 0.5 12
2

172 72
2

= +

= × + − ×

= −

 36= ‘r.
~«oH$ cmJë¶mda ~g 36 ‘r. A§Vamda

Wm§~Vo.
CXmhaU -4CXmhaU -4CXmhaU -4CXmhaU -4CXmhaU -4

EH$ dmhZ 54 {H$‘r/ Vmgr doJmV AgwZ
Ë¶mda {g¾c cmB©Q> À¶m 400  ‘r. A§Vamda
L = 400 ‘r. ~«oH$ cmdÊ¶mV Amcm. ~«oH$
cmdÊ¶mÀ¶m EH$m {‘ZrQ>mZ§Va {g¾c cmB©Q> Mo
gmnoúm dmhZmMr pñWVr ‘m{hV H$am. Oa ËdaU
a  =0.3 ‘r/goH§$X.
gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-gmoS>dUwH$ :-

~«oH$ cmdë¶mZ§Va dmhZ AdËdaUmV ¶oVo
åhUwZ  't' doimZ§Va dmhZ Wm§~co åhUwZ g‘Ow

Amnë¶m ‘m{hV Amho H$s,
   v = u + at

¶oWo u = 54 km/h = 54 x 5/18 =15 m/s
{Xcoë¶m g§X^m©gmR>^  v = 0 Am{U {Xcoco

't' and given
a = -0.3 m/s2

¶m g‘rH$aUmdéUZ  v = u+at

v ut
a
−

=

 
15t
0.3
−

=
−  = 50 s

Ë¶mZo H$mncoco A§Va
2us

2a
= −

 ( )
215

2 0.3
= −

× −

 
225
0.6

=

                  = 375 m
1 {‘ZrQ>mZ§Va Q´>oZ B§{OZ {g¾c À¶m Xþa l

= L – s = 400 – 375 = 25 ‘r.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU - 5
EH$ dñVw EH$ g_mZ ËdaUmZo gai aoeoÀ`m

_mJm©V àdmg H$aV Amho .XmoZ q~Xþda dñVwMr
JVr AZwH«$_ u Am{U v Amho.Va Ë`m XmoZ
q~XþÀ`m _Ü` q~Xþ da dñVwMr JVr {H$Vr?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$

g_Om “a” hm pñWa ËdaU Amho Am{U s
hm XmoZ q~Xþ_Yrb A§Va Amho. MbUmÀ`m
g_rH$aUm déZ H$mhr ~¡OrH$ {H«$`m Pmë`m
Z§Va,

v2 – u2 = 2as........... (1)
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{Xboë`m q~XþÀ`m _Ü`q~Xþ  ‘M’  da dñVwMr
JVr g_Om v0Amho.

da dmnaboë`m gma»`m g_rH$aUmV Cn`moJ
H$éZ. v0

2 – u2 =  2as/2

2 2
0

sv u 2a
2

− =

(1) déZ
2 2

2 2
0

v uv u
2
−

− =

2 2
2 2
0

v uv u
2
−

= +

2 2 2
2
0

v u 2uv
2

− +
=

2 2

0
v uv

2
+

=

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU - 6
EH$ H$ma {ZíMb pñWVr déZ a `m [ñWa
ËdaUmV   “t”  doio n`ªV àdmg H$aVo.H$ma
gai aofoÀ`m _mJm©V àdmg H$arV Amho,
“t”doioV Ë`m§Zr {_i{dbobr gamgar JVr {H$Vr?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$
{ZíMb pñWVr déZ H$maMr gwédmV Pmbr
åhUwZ, u = 0

 t doioV H$mnbobm A§Va, 21s at
2

=

gamgar JVr = 
Totaldistance
Time taken

 

2at
2

v
t

at
2

⎛ ⎞
⎜ ⎟
⎝ ⎠=

=

s

u M v0
v

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -19

EHw$U A§Va
cmJcocm doi

v u+at=

0 9 – 2t=

u=9m/s t=4.5s
a=2m/s2

rest

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr.20 :H$UmMo MbZH$UmMo MbZH$UmMo MbZH$UmMo MbZH$UmMo MbZ
s

t=5s t=4.5s

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU  7
EH$ H$U 9 m/s doJmUo nwdu {Xeobm àdmg

H$arV Amho.Ë`mMo pñWa ËdaU níMr_ {Xeobm
2{_./g2 Amho. 5 ì`m goH§$XmV H$U àdmg
Ho$bobo A§Va {H$Vr?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$
Ama§{^H$ doJ u = +9 {_./g
ËdaU  a = -2 {_./go2

øm CXmhaUmV,ËdaUmMr {Xem hr doJmÀ`m
{XeoÀ`m {déÜX Amho.åhUwZ {H$Vr doioV Vo
H$U {ZíMb pñWVrbm `oB©b Vo gwédmVrbm
_mhrV H$é.g_Om Vo dooi “ t” Amho,

 AmVm 1/2 goH§$Xm_Ü ò H$mnbobo A§Va _mhrV
H$é åhUOo 4.5 déZ 5 go.g_Om t = 4.5
go.da u = 0 Va1/2 go._Ü`o H$mnbobo A§Va

 = 1/4 m.

Ë`mÀ`m MbZ À`m 5 ì`m goH§$Xm _Ü`o
H$mnbobo EHw$Z A§Va

   21s a t
2

=

21 1s 2
2 2

⎡ ⎤= × × ⎢ ⎥⎣ ⎦

   
1
4

=  m

 S0 = 2s = 2 ( ¼ ) = ½ m.
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MbZ ho gmnoj Amho.dñVwMo MbZ {ZarjH$m da Adb§~wZ Amho .
àdmg Ho$boë`m _mJm©Mr bm§{~ ho A§Va Amho Am{U {ZeMrV {Xeo_Yrb bhmZ A§Va ho {dñWmnU
Amho.
àVr R>am{dH$ doioV H$mnbobm A§Va ho gamgar JVr hmò  Am{U n«Vr R>am{dH$ doioV {ZeMrV {Xeo
_Yrb {dñWmnU ho gamgar doJ Amho.
EImÚm doioda JVrbm VmËH$mbrH$ JVr åhUVmV.dñVwÀ`m ñWmUmV [H$Vr bdH$a ~Xb Pmbm ho
_mhrV H$aUmar H$ënUm åhUOo JVr hmò .
{ZeMrV {Xeo _Yrb JVr hm doJ Amho.
O|ìhm doJ ñWra Agob V|ìhm EH$ g_mU MbU AmgVo.
O|ìhm dñVwÀ`m doJmV ~Xb KS>Vmo V|ìhm dñVw ËdaUmV AgVo.
doJm _Yrb ~XbmÀ`m Xambm ËdaU åhUVmV.
Oa ËdaUpñWa Agob V|ìhm Ë`m MbZmbm EH$ g_mU ËdaUr` MbZ åhUVmV.

MbZmMo g_rH$aU.

g§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZ
1. doJ Am{U JVr _Yrb \$aH$ ñnï> H$am?(AS 1)

2. {ñWa ËdaU åhUOo H$m`?(AS 1)

3. dñVw MbZmV Amho ho H$go ‘m{hV hmoVo? hm gm‘mÝ¶ JwUY‘© Amho H$m?

4. gamgar JVr åhUOo H$m¶?

5. gamgar doJ åhUOo H$m¶?

6. VmËH$m{bH$ JVr åhUOo H$m¶?

7. ËdaU åhUOo H$m¶?

AmnU H$m` {eH$bmo

Vw_À`m AÜ`m`UmMr àJVr H$amVw_À`m AÜ`m`UmMr àJVr H$amVw_À`m AÜ`m`UmMr àJVr H$amVw_À`m AÜ`m`UmMr àJVr H$amVw_À`m AÜ`m`UmMr àJVr H$am

_hËdmMo eãX

gmnoj,A§Va,{dñWmnZ,gamgar JVr,gamgar doJ,VmËH$mbrH$
JVr,doJ,ËdaU,aoIr` MbZ, doJ EH$g‘mZ, EH$g‘mZ ËdaU

v u+at=
s     ut + ½ a t2=

v2 – u2     2as=
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g§H$ënZoMo o Cn¶moOZg§H$ënZoMo o Cn¶moOZg§H$ënZoMo o Cn¶moOZg§H$ënZoMo o Cn¶moOZg§H$ënZoMo o Cn¶moOZ
1. A Am{U B `m XmoZ H$maMo A§Va-doi Mo AmboI {Xbobo Amho.H$moUVr H$ma OmoamV niV Amho?

AmH¥$Vr -nhm.(AS 1)

2. EH$ H$U  “ O” q~Xþ déZ pñWa ËdaUmMo MbZ Zo “ O” q~Xþbm
gmoS>br.5goH§$Xm Z§Va Ë`mMm doJ 1.5_r/g|. Amho 6ì`m goH§$XmÀ`m
eodQbm Vo {ZeMb pñWVrV KoCZ nwÝhm _mJo MbZ H$aVmo Vo {ZíMb
pñWVrda `oÊ`m AmJmoXa Ë`m doioV àdmg Ho$bobo A§Va {H$Vr?nwÝhm
_mJo dibobm H$U {H$Vr doJmZo “ O “ q~Xþda nmohMVo? (27m, -9
m/s) (AS 1)

3. 50 {_. bm§~rMr Q´>oZ 10 _r/g|. {ñWa JVrZo MbZ H$aV Amho Vr Q´>oZ {dÚwwV I§m~mbm Am{U
250 _r.bm§{~ Agboë`m nwb bm Amobm§S>Ê`m gmR>r {H$Vr doi KoB©b? (5 go. , 30 go.)(AS 1)

4. O|ìhm dñVwMr JVr EH$ g_mU dT>{dbr Va A§Va-doi Mo AmboI aoImQ>m.(AS 5)

5.   O|ìhm dñVwMr JVr EH$ g_mU H$_r Ho$br Va A§Va-doioMo AmboI aoImQ>m. (AS 5)

6.   4 goH§$XmV EH$ {MVm 100 _r.A§Va  YmdVo Va Ë`mMr gamgar JVr {H$Vr?VoM {MVm 2goH§$XmV
50 _r. A§Va YmdVo Va Ë`mMr gamgar JVr {H$Vr?(25{_./go.)(AS 1)

7. EH$ H$ma àdmg Ho$boë`m EHw$Z doioÀ`m AYm© doioV 80{H$._r./Vmg doJmZoo Am{U AYm© doioV
40{H$._r./Vmg doJmUo àdmg Ho$bm Va Ë`mMr gamgar JVr _mhrV H$am (60{H$._r/
Vmg)(AS 1,7)

8. EH$ H$U nhrë`m 5 goH§$XmV 10 _r.Am{U Z§Va À`m 3 goH§$XmV 10 _r.A§Va H$mnVo.[ñWa ËdaU
J«hrV Yam.Ama§{^H$ JVr,ËdaU Am{U Z§Va À`m 2 goH§$Xm _Ü ò H$mnbobo A§Va _mhrV H$am
{_.g|(7/6 {_/go, 1/3 {_ /go2, 8.33{_)(AS 1,7)

Cƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZ
1. doJ ñWra AgVm§Zm H$moUË¶mhr H$mbmdYrV gamgar doJ hm VmËH$mbrH$ doJmnojm doJim H$m

AgVmo?
2. ggm Am{U H$mgdmMr H$Wm Vwåhr EH$br Agob.Vo EH$mM q~Xþ déZ [ñWa JVr Zo EH$mM doir

YmdÊ`mg gww$édmV Ho$br.e`©V Mmbw AgVm§Zm ggm EH$m [R>H$mUr Pmonbm nU H$mgd pñWa
Am{U H$_r JVrZo eodQ>À`m q~Xþda gñ`mÀ`m AmJmoXa nmohMbm ggm PmonoVwZ CR>bm Am{U
niÊ`mg  gwédmV Ho$bm nU V|ìhm gñ`mbm H$ibo {H$ e`©V H$mgdmUo qOH$br `m H$Wo gmR>r
A§Va-doi AmboI aoImQ>m?   (AS 5)

3. EH$ {ZíMb pñWVrV Agboë`m ~g nmgwZ 48 _r. A§Vamda EH$ ì`º$s C^m Amho .1_r/go2

ËdaUmÀ`m XamZo ~g {M gwédmV hmoVo.Ë`mM doiog Vmo ì`º$s 10_r/go. EH$g_mZ doJmZo
Ymdm`bm gwédmV H$aVmo.{H$Vr H$_rV H$_r doioV Vmo ì`º$s ~g bm nH$S>Vmo?(8 go)(AS 1,7)

A

B

t
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30 MbZ

AmH¥$Vr : 22AmH¥$Vr : 22AmH¥$Vr : 22AmH¥$Vr : 22AmH¥$Vr : 22

1. EH$m dñVwZo R>am{dH$ H$mimV H$mnbobo A§Va [     ]

a) JVr b) {dñWmnZ c) doJ d) ËdaU

2. Oa pñWa doJmZo EImXr dñVw {’$aV Agë¶mg Vo MbZ ............. Amho. [     ]

a) JVr b) EH$g‘mZ ËdaU c) EH$g‘mZ MbZ d) Ag‘mZ MbZ

3. Oa dñVwÀ¶m doJmV ~Xb Pmë¶mg Vo .......... AgVo. [     ]

a) pñWa JVr b) EH$g‘mZ ËdaU c) EH$g‘mZ doJ d) VmËH$m{bH$ doJ

4. MbZmV Agboë`m dñVwMo ËdaU pñWa Agob Va Vo MbZ [     ]

a) pñWa JVr b) EH$g‘mZ ËdaU c) EH$g‘mZ doJ d) VmËH$m{bH$ doJ

1. H$bË¶m àVbmda {’$aUmè¶m dñVwMo ËdaU Am{U doJ ‘m{hV H$aUmam à¶moJ H$am Am{U
Ahdmb V¶ma H$am?

1. Vw‘À¶m dJm©Vrb 100 ‘r. Am{U 200 ‘r. YmdÊ¶mÀ¶m ñnYo©V ^mJ KoUmè¶m {dÚmÏ¶mªMr
gamgar ‘m{hV H$am?

2. Imcrc AmH¥$VrV XmIdë¶m à‘mUo EH$m C§M dÅ>¶mÀ¶m daÀ¶m Q>moH$mdéZ EH$mM doiog {VZ
M|Sw> Imcr gmoS>co Va H$moUVo M|Sw> n{hco nmohMoc? ñnï> H$am?

n`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>m

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ
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Amnë`m ^modVmbr AZoH$ dñVw _¿ ò ~Xb
{XgwZ `oVo.AmnU JVr `m YS>çm _Ü`o doJ
Am{U ËdaU ̀ mÀ`m H$ënZoda MMm© Ho$br Amho.

nwamVZ H$mimVrb VËddoË`m§Zm J[VMm
Aä`mg H$aÊ`mMr Iwn AmdS> hmoVr.EH àíZ
Oo Ë`m§À`m _ZmV CËn§Z Pmbm hmoVm Vo åhUOo
dñVwÀ`m Z¡gJr©H$ narñWrVr H$m` Agbr nmhrOo
Oo Vo Ë`mbmM gmoSw>Z {Xbo.

Amnbm gm_mÝ` {dMma gm§JVmo {H$ n¥Ïdr
da àË òH$ dñVw MbZmV Amho.Am{U Vr ñdV§Ì
nUo H$mhr doim Z§Va hiw-hiw [ñWa [R>>H$mUmda
`oVo.

H$m` hmoUma Oa Vw_À`m gm`H$bMoo nm`S>b
_maUo ~§X H$aUma Va?Vo hiwhiw pñWa hmoB©b
Am{U eodQ>r Wm§~Zma Amho.

N>moQ>ogo AmíM`© åhUOo A°arñQ>m°Qr>b EH$
_hmU VËdì`Îmm Ë`m H$mimV Á`mZr g_OmdwZ
gm§{JVbo {H$ OJmVrb H$moUË`mhr pñWa
Agboë`m dñVwbm g_OmdwZ gm§JÊ`mMr JaO
Zmhr. H$maU Vo Z¡gJuH$ arË`m EH$m pñWa
[RH$mUr `oVo.

Jm°brbr`moZo AmYw{ZH$ {dkmZmbm OÝ_ {Xbm
Amho Am{U gm§{JVbo Amho H$s EH$ dñVw Or
J[V_Ü`o Amho Vo J[V _Ü`oM amhUma Omo
n`ªV Ë`m dñVwbm H$moUVohr ~mø ~i H$m`©aV
hmoV Zmhr.Jm°brbr`mo XmoZ AJXr CÎm_ {dMmamMo
à`m oJ H$éZ {dkmZmÀ`m joÌmV g_m oa
Ambm.Ë`mZo Ë`mMo$ à`moJ EH$m PwH$boë`m àVbmda

EH$ JwiJwirV n¥ï^mJmda Ho$bo Am{U {ZarjU
Ho$bo.n¥ï> ^mJ gm\$ amhrb V|dT>m M|Sw> Xþa n`ªV
àdmg H$arb Ë`m§Zo Ë`mÀ`m dmXmbm >dmT>{dbo Am{U
EH$m {ZîHem©bm Ambm {H$ Oa n¥ï>^mJ EH$X_
JwiJwirV Agbm Va M|Sw> AZ§V A§Vam n ª̀V àdmg
Ho$bm AgVm Omo n ©̀V EImÚm Xwgè`m dñVwZo Ë`mbm
AmS>dbo Zmhr Vmo n`ªV ({ZgJm©V gË` nUo Aem
n«H$maMm n¥ï>^mJ AmñVrËdmV ZgVmo)

1 (a)        1 (b)     _
 AmH¥$Vr -1 AmH¥$Vr -1 AmH¥$Vr -1 AmH¥$Vr -1 AmH¥$Vr -1 (a) AYmoJVrAYmoJVrAYmoJVrAYmoJVrAYmoJVr

(b) CXmo°JVrCXmo°JVrCXmo°JVrCXmo°JVrCXmo°JVr
 (c)gnmQ> n¥ï> ^mJmdaMr JVrgnmQ> n¥ï> ^mJmdaMr JVrgnmQ> n¥ï> ^mJmdaMr JVrgnmQ> n¥ï> ^mJmdaMr JVrgnmQ> n¥ï> ^mJmdaMr JVr

AmH¥$Vr -1 (a)_Yrb XmI{dë`m à_mUo Ë`mZo
{ZarjU Ho$bo H$s EH$ JmoQ>r $Imbr PwH$mdmH$S>o
KgaVmo Vo hiwM doJmUo `oVo H$maU n¥ÏdrMm
JwéËdmH$f©ZmMo ~i Ë`mbm doJmV AmUVo.AmH¥$Vr
-1 (b)_Ü`o O|ìhm EH$ dñVw EH$m gnmQ> OmJoH$S>o
PwH$bobr Amho Ë`mMm doJ H$_r hmoVmo.Am{U
g_Om H$s JmoQ>m EH$m gnmQ> n¥ï> ̂ mJmda MbZ
H$aV Amho ho AmH$¥Vr -1 (c)_Ü`o XmI{dbo
Amho Ë`mbm H$maU Zmhr H$s doJ H$m
dmT>Vmo?Am{U H$m H$_r hmoVmo.åhUwZ Vo pñWa

3 JVrMo {Z`_
YS>m
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doJmZo {Za§Va MbZmV amhVo.
`m à`moJm Ûmao Jm°brbr`mo EH$m {ZîH$em©bm
Ambm Ooo {H$ Am°arñQ>mQ>rbÀ`m {dídgmÀ`m
{déÜXmV hmoVm Á`m _Ü`o gm§JrVbo Amho {H$
EH$ dñVw Z¡gJuH$ pñWVrV ñWra AgVo

2 (a)

AmH¥$Vr-2 (a) (b) doJdoJù`m PwH$mdmMo
PwH$boë`m àVbmdaMr JVr (c) PwH$boë`m
àVbmnmgwZ gnmQ> n¥ï>^mJm n`ªVMr JVr

AmH$¥Vr-2 (a) _Ü`o XmI{dë`m à_mUo
Jm°brbr`mo Zo {ZarjU Ho$bo {H$ EH$ JmoQ>m
Ë`mÀ`m gwédmVrÀ`m C§Mr nmgwZ gmoS>bm Va
Imbr KgaV `oVo H$maU n¥ÏdrMr JwéËdmH$f©Z
eº$s Am{U Z§Va da MT>Vo Omo n`ªV Vo Ë`mMr
gwédmVrMr D$ §Mr `oVo.Z§Va Ë`mZo darb
PwH$mdmMm H$moU H$_r Ho$bm Am{U AmH¥$Vr-2
(b)_Ü` o  Agb o ë`m n «` m oJ m gmaI oM
Ho$bo.JmoQ>mdaÀ`m {Xeobm gma»`mM C§Mr n`ªV
MT>bm na§Vw Ë`mbm H$mhr doimVM AmUIr Xþa
n`ªV Omdo bmJVo Ë`mMm AW© JmoQ>çm Ûmao ì`má
Ho$bobm A§Va A{YH$ Amho. Ë`mZo Ë`mMo {ZarjU
nwÝhm H$moUm _Ü`o H$_r H$éZ naV Ho$bo,Ë`mbm
gmaImM {ZH$mb Ambm.gmaIr C§Mr nmohMÊ`m
gmR>r M|Sw>bm AmUIr àË`oH$ doir Xþa Jobo
nmhrOo.

Z§§§Va Ë`mÀ`m S>moŠ`mV EH$ àíZ CJdbm
H$s Ë`mbm {H$Vr Xþa n`ªV Jobo nmhrOo Á`mZo

oH$éZ Vmo gmaIr C§Mr nmohMw eH$Vmo Oa Ë`mbm
da OmÊ`m gmR>r PwH$md Zgob Va?

AmH¥$Vr-2 (c)_Ü ò XmI{dë`m n«_mUo Ë`mbm
PwH$md Zmhr.åhUwZ ñnï>nUo Ë`mbm Zoh_r
gma»`m n¥ï> ̂ mJmdao g_mU doJmZo Zoh_r gmR>r
MbZmV R>odm.Ë`mZoo EH$ {ZîH$e© H$mR>bm {H$
EIm{X dñVw Z¡gJr°H$ [aË`m MbZmV AgVo
Oa Vo ~mø ~imnmgwZ ñdV§Í` Agob Va,
Ë`mbm g_mZ JVr åhUVmV.`m n«`moJm ~Ôb
Vwåhr {dMma H$aVm H$m?EImÚm ~mø ~imMr
JVr-{eb dñVwbm Wm§~{dÊ`mgmR>r Amhoo H$m?`m
à`moJm nmgwZ AmnU åhUw eH$Vmo H$s EImXr
dñVw {Za§Va gma»`m JVr _Ü`o amhVo Omo
n`ªV Ë`mÀ`mda EImXo _wi ~i H$m`©aV hmoV
Zmhr.Jm°brbr`moZo Aer H$ënUm Ho$br H$s Ago
{díd OoWo Kf©Z Zmhr na§Vw ho {ZË` {OdZmV
eŠ` Zmhr H$maU Kf©Z Oo EH$m dñVwÀ`m
JVrbm à^m{dV H$aVo Vo Amnë`m {OdZmV
Iwn _hËdMo nmÌ {Z^mdVo Ogo CXmhaU Oa
g_Om Kf©Z ZgVo Va AmnU O_rZrda Mmbw
eH$bmo ZgVmo.

AmnU EH$m doJmZo MmbZmè`m H$mabm XoIrb
Wm§~{dVm Ambo ZgVo.BË`mXr ho Iwn H$R>rZAmho
{H$ AZoH$ ^m¡VrH$ H$m`©H¥$Vr {~Zm Kf©ZmZo H$é
eH$V Zmhr Am°arñQ>mQ>b Am{U Jm°brbr`moZo
_wb^wV AmYmamda {dMmamMr àJVr Ho$br.Vo
åhUOo ga B©gmH$ Ý`wQ>ZZo VrZ _wi^wV {Z`_
gmXa Ho$bo OoH$s ~i Am{U JVrVrb ~Xb `m
_Yrb g§~§Ym ~Ôb g_OmdwZ gm§JrVbo Am{U
Vo VrZ {Z`_ Ý`wQ>ZMo JVrMo {Z`_ åhUwZ
AmoiIbo OmVmV.

J[VMm nhrbm {Z`_J[VMm nhrbm {Z`_J[VMm nhrbm {Z`_J[VMm nhrbm {Z`_J[VMm nhrbm {Z`_
J[VMm nhrbm {Z`_ Im{bb àH$mao gm§Jbm

OmVo.àË`oH$ dñVw pñWa OmJr qH$dm g_mZ
JVr_Ü`o AgVo Omo n`ªV ~mø _wi ~i
Ë`mÀ`mV ~Xb AmUÝ`mgmR>r H$m`©aV AgVo
Ý`wQ>ZMm nhrbm {Z`_ g_OmdwZ gm§JVo H$s
dñVwMo H$m` hmoVo O|ìhm Ë`mda H$moUVohr _wi
~i Ë`mÀ`mda H$m`©aV Zmhr.Vo XmoÝhr _Ü`o
{ñWa OmJm qH$dm EH$m gai aofoV pñWa doJmZo
JVrerb AgVo(Vo åhUOo gmaIr JVr)Mbm
MMm© H$é `m.

2 (b)

2 (c)
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 Vwåhmbm _mhrV Amho H$m? Vwåhmbm _mhrV Amho H$m? Vwåhmbm _mhrV Amho H$m? Vwåhmbm _mhrV Amho H$m? Vwåhmbm _mhrV Amho H$m?

H$m`©H¥$Vr-1H$m`©H¥$Vr-1H$m`©H¥$Vr-1H$m`©H¥$Vr-1H$m`©H¥$Vr-1

EH$m OmS> H$mJXmda R>odboë`m H°$a‘À¶mEH$m OmS> H$mJXmda R>odboë`m H°$a‘À¶mEH$m OmS> H$mJXmda R>odboë`m H°$a‘À¶mEH$m OmS> H$mJXmda R>odboë`m H°$a‘À¶mEH$m OmS> H$mJXmda R>odboë`m H°$a‘À¶m
JmoQ>rÀ¶m JVrMo {ZarjU H$aUo…JmoQ>rÀ¶m JVrMo {ZarjU H$aUo…JmoQ>rÀ¶m JVrMo {ZarjU H$aUo…JmoQ>rÀ¶m JVrMo {ZarjU H$aUo…JmoQ>rÀ¶m JVrMo {ZarjU H$aUo…

EH$m OmS> H$mJX KoD$Z Ë¶mg EH$m
{Z‘wiË¶m Vm|S>mÀ¶m ½bmgda R>odm, AmVm EH$
JmoQ>r KoD$Z Ë¶mg Ë¶m H$mJXmÀ¶m ‘Ü¶^mJr
AmH¥Vr-3 ‘Ü¶o XmIdë¶mà‘mUo R>odm. Ë¶m
H$mJXmg Vw‘À¶m ~moQ>mZo ObX JVrZo AmoT>m.$

Vwåhmbm H$m` AmT>iwZ `oBb?
AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-3 ½bmgda R>odbobm H$mJXmg ObX½bmgda R>odbobm H$mJXmg ObX½bmgda R>odbobm H$mJXmg ObX½bmgda R>odbobm H$mJXmg ObX½bmgda R>odbobm H$mJXmg ObX

JVrZo AmoT>UoJVrZo AmoT>UoJVrZo AmoT>UoJVrZo AmoT>UoJVrZo AmoT>Uo

JmoQ>rbm H$m` hmoB©b?

Jm°brbr`mo Jm°br 15\o$~«wdmar 1564 _Ü ò BQ>br
XoemVrb {ngm ZmdmÀ`m JmdmV OÝ_ Pmbm
Jm°brbr`moZm AmYw{ZH$ {dkmZmMm OZH$ åhUwZ
AmoiIbo OmVo.

1589 _Ü`o Ë`mÀ`m EH$m loUrÀ`m {Z~§YmV
Ë`mZo Ë`mMo {gÜXm§V EH$m dñVw ~Ôb Oo PwH$md
EH$m VimdéZ Imbr `oBn`ªVMr doi H$er _§§X
hmoVo `m ~ÔbMr _mhrVr ^oQ> åhUwZ {Xbr.

Jm°brbr`mo hm EH$ _hËdnwU© {eënH$ma hmoVm.
Ë`mZr EH$ loUr^a Q>obrñH$mon V`ma Ho$br Á`mMr
Ñï>r Xþgè`m Q>obrñH$mon nojm A{YH$ Mm§Jbr
hmoVr.gw_mao 1640 _Ü`o Ë`mUo nhrbo n|Sw>b_
KS>çmimMr {Z_uVr Ho$br.Ë`mÀ`m nwñVH$m_Ü`o
oñQ>oar_og|Oa Ë`mÀ`m OmoVrf emñÌmÀ`m emoYmda Jm°brbr`mo Zo Ago gm§JrVbo H$s M§Ðmda
nd©V AmhoV.A{V gwú_ Aem Vmè`mZr EH$ XþYmMm _mJ© ~Zbm Amho,Am{U Mma bhmZem
dñVw Oo Á`wnrQaÀ`m H$joV AmhoV.Ago gm§JrVbo Ë`mÀ`m {S>gH$mog© Am°Z \bmoQ>r§J ~m°S>rO
Am{U‘boQ>g© Am°Z X gZñnmQ>>g‘nwñVH$m_Ü`o Ë`mZo gw`© {Q>§~mMo {ZarjU gm§JrVbo Amho.

Ë`Mo ñd…Vm Mo Q>obrñH$mon dmnéZ Am{U Ë`m§À`m eZr Am{U Jwé daÀ`m {ZarjUm déZ
Jm°brbr`moZo dmXbo ho gd© J«h gw`uÀ`m H$joV AmhoV n¥ÏdrÀ`m ZmhrV Amem àH$maMm  CbQ>
{dídmg ~gbm hmoVm.

3

2

1

1. ½bmg  ½bmg  ½bmg  ½bmg  ½bmg  2. H$mJXH$mJXH$mJXH$mJXH$mJX  3. H°$ao‘Mr JmoQ>rH°$ao‘Mr JmoQ>rH°$ao‘Mr JmoQ>rH°$ao‘Mr JmoQ>rH°$ao‘Mr JmoQ>r
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H$m`©aV AmhoV.nhrë`m g§X^m©V O|ìhm EH$ ~g
EH$X_ ËdaUmV `oVo Am{U g_moa Mmbbr na§Vw
ì`º$sMo eara Á`m {ñWVrV hmoVo Ë`mM [ñWVrV
amhVo H$maU OS>Ëdm_wio _mJrb {XeoV MbZmMm
{ZH$mb bmJVmo.Xþgè`m g§X^m©V O|ìhm Vwåhr
EH$ ~g _Ü`o àdmg H$aV AmhmV V|ìhm Vw_Mo
eara XoIrb ~g EodT>çm doJmZoM àdmg H$arb.
Oa ~g EH$X_ Wm§~br Va Vw_Mo eara AmJmoXa
Agboë`m JVr _Ü`oM {Za§Va amhrb H$maU ho
àoaH$ OS>Ëdm _wio hmoVo.Ý ẁQ>Z Mm nhrë`m JVrÀ`m
{Z`_mbm àoaH$ OS>ËdmMm {Z`_ åhUwZ XoIrb
AmoiIVmV.
Amnë`m XaamoOÀ`m AZŵ dmZo AmnZm gdmªZm
_mhrV Amho H$s AmnU EH$ n«H$maMo ~i EH$m
dñVwda Q>mH$bo nmhrOo OoZoH$éZ Vr dñVw
JVrerb amhVo dñVwbm Oa J«hrV Yabo Va Oo
~i AmnU Ë`m dñVwda Q>mH$bo Vo åhUOo Ë`m
dñVwda H$m`©aV Agboë`m AZoH$ ~imn¡H$s EH$
Amho.X þgao ~i Kf©Z,hdoMm Xm~,qH$dm
JwéËdmH$ef©Z Agw eH$Vo.AemàH$mao ho ñnï>
Amho H$s ho _wi ~i Amho Oo dñVwÀ`m JVrVrb
~Xbmbm _mhrV H$aVo.

Mbm AmVm [dMma H$am H$s EH$ \w$Q>~m°b
O_rZrda EH$m R>rH$mUr [ñWa R>odbm Amho
OS>ËdmMm {Z`_ AmnZmbm gm§JVo {H$ \w$Q>~m°b
Ë`mM pñWVrV amhVo Omo n`ªV Ë`mbm Xþgao
EImXo ~i MbZmV AmZVo.

Oa Vwåhr ~m°bbm bmV _mam Vo Vwåhr
_maboë`m {XeoV EH$m {derîQ doJmZo CS>Vo Vmo
n`ªV Ë`mbm EImÚo ~i _§X JVrV AmUZma
qH$dm Wm§~{dZma Oa M|Sw> C§M Jobm Va
JwéËdmH$f©Z eº$s Ë`mbm _§X JVr _Ü`o AmUVo
.Oa M§oSw O_rZr da KgaVo V|ìhm Kf©Zm _wio
M|Sw>Mm doJ H$_r hmoVmo {H$dm Vmo Wm§~Vmo.Oa
EH$m dñVwda _wi ~i ewÝ` Agob Va dñVw
{ñWa OmJrM amhVo.Oo AmJmoXa nmgwZ [ñWa
Amho qH$dm Oa dñVw EH$m {ZíMrV doJmZo
MbZmV Agob Oa Vo {Za§Va Ë`mM doJmZo
MbZmV amhVo Aem àH$mao AmnU JVrMm nhrbm
{Z`_ Xe©dw eH$Vmo.Oa F_wi_wi_wi_wi_wi = 0 Va dñVwMm
doJ ewÝ` qH$dm [ñWa amhþ eH$Vmo.

H$m`©H¥$Vr-2H$m`©H¥$Vr-2H$m`©H¥$Vr-2H$m`©H¥$Vr-2H$m`©H¥$Vr-2
ñQ´ >mB©H$aZo _maboë`m ZmÊ`mÀ`m JVrMoñQ´ >mB©H$aZo _maboë`m ZmÊ`mÀ`m JVrMoñQ´ >mB©H$aZo _maboë`m ZmÊ`mÀ`m JVrMoñQ´ >mB©H$aZo _maboë`m ZmÊ`mÀ`m JVrMoñQ´ >mB©H$aZo _maboë`m ZmÊ`mÀ`m JVrMo
{ZarjU H$aUo…{ZarjU H$aUo…{ZarjU H$aUo…{ZarjU H$aUo…{ZarjU H$aUo…

AmH¥$Vr-4 H$m°B©ÝgÀ`m g_whmbmAmH¥$Vr-4 H$m°B©ÝgÀ`m g_whmbmAmH¥$Vr-4 H$m°B©ÝgÀ`m g_whmbmAmH¥$Vr-4 H$m°B©ÝgÀ`m g_whmbmAmH¥$Vr-4 H$m°B©ÝgÀ`m g_whmbm
ñQ´>mB©H$g©Zo _maZoñQ´>mB©H$g©Zo _maZoñQ´>mB©H$g©Zo _maZoñQ´>mB©H$g©Zo _maZoñQ´>mB©H$g©Zo _maZo

H$°a_À`m H$m°B©ZMm g_wh EH$m H°$a_À`m
~moS>m©©da ~Zdm.ñQ´>m°B©H$ag©Zo H$m°B©ZÀ`m

g_whmÀ`m ImbÀ`m ^mJmbm OmoamZo _mam
Vwåhmbm _mhrV hmoB©b {H$ ImbMr H$m°B©Z
O_mdmVwZ ~mhoa {ZKob Am{U AmH¥$VrV
XmI{dë`m à_mUo Xþgè`m H$m°B©Ýg Imbr

Kgaë`m AgVrb AmH¥$Vr 4.
darb H$m ©̀H¥$Vr déZ Vw_Mo {ZarjU

H$m` Amho?
H$m°a_À`m H$mB©Ýg ½bmg_Ü ò H$m nS>Vo?
H$m°a_À`m H$mB©Ýg b§~ énmV Imbr H$m

nS>VmV?
`mbm g_OÊ`m gmR>r,AmnUmg H$mhr

AmUIr CXmhaUo g_PwZ ¿`mdo bmJVmV.Oo
AmnU Amnë`m X¡Z§{XZ {OdUmV Vm|S> XoVmo.Ooìhm
EH$ ~g Oo EH$m R>rH$mUr pñWa Amho EH$X_
MbZmV ̀ oVo.~g _Ü ò C^mabobm ì`º$s EH$X_
_mJo nS>Vo.Ë`mM à_mUo O|ìhm Vwåhr àdmg
H$arV AmhmV ~gMo EH$X_ Wm§~Uo ho Vwåhmbm
g_moa nmS>Vo.Ago H$m hmoVo?`m àH$maMo ~Xb
AmnU \$º$ OS>Ëd `m eãXmÛmao {ddaU XoD$
eH$Vmo.

 gmoß`m ̂ mfoV AmnU åhUw eH$Vmo H$s OS>Ëd
åhUOo ~Xbmbm Z ñdrH$ma H$aUmao dñVw VoM
H$m ©̀ H$aV amhVmV Ë`m gmR>r Vo AmJmoXa nmgwZM
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Aem n«H$mao dñVw da H$m`©aV Agbobo _wi
~i ewÝ` Amho. åhUwZ AmnU åhUVmo H$s
dñVw g_Vmob n[apñWVrV Amho. Ý`wQ>ZÀ`m
n{hë`m {Z`_mcm gwÜXm OS>ËdmMm {Z`_
åhUVmV.
OS>Ëd Am{U ^ma (dñVw_mZ)OS>Ëd Am{U ^ma (dñVw_mZ)OS>Ëd Am{U ^ma (dñVw_mZ)OS>Ëd Am{U ^ma (dñVw_mZ)OS>Ëd Am{U ^ma (dñVw_mZ)
 AmnU {eH$bmo Amho H$s OS>Ëd hm dñVwMm
Agm JwUY_© Amho H$s Ë`mÀ`m MbZmÀ`m
pñWVrbm ~XbVo.gd© dñV§wZm hr j_Vm
AgVo.

gd© dñVw§Zm gmaIo OS>Ëd AgVo H$m?
H$moUVo KQ>H$ dñVwMo OS>Ëd R>a{dVo?
Vw_À`m gmR>r H$moUVo gmono Amho,gm`H$b

bm T>H$bUo,qH$dm H$ma bm T>H$bUo?
Vwåhmbm AmT>iwZ òB©b H$s H$ma bm T>H$bZo
ho H$R>rZ OmB©b.AmnU åhUVm o{H$ H$mabm
OmñV OS>Ëd Amho.EH$m gm`H$b nojm H$mabm
AYrH$ OS>Ëd amhÊ`mMo H$maU H$m`?
OS>Ëd hm EH$m dñVwMm Agm JwUYU© Amho
Oo dñVw À`m MbZmbm qH$dm [ñWaVobm
Ë`mÀ`m [ñWVrVwZ ~XbVo.ho dñVwÀ`m ̂ mamda
AmYmarV AgVo.H$mabm gm`H$b nojm A{YH$
OS>Ëd Amho.H$maU H$maMm ^ma OmñV Amho
EH$m dñVwMm ^ma Ë`mÀ`m OS>ËdmMo _mnU
H$aUo hmò .AmnUmg _mhrV Amho {H$ ̂ mamMo
nar_mU SI EH$H$ _Ü ò {H$.J«m Amho.

H$m`©H$¥Vr H$m`©H$¥Vr H$m`©H$¥Vr H$m`©H$¥Vr H$m`©H$¥Vr -3
XmoZ bmH$S>r S>ã§̀ mZm gma»`m ~imZo T>H$bZo…

XmoZ Am`VmH¥$Vr bmH$S>mMo T>moH$io doJdoJù`m
^mamMo ¿`m Am{U Ë`m§Zm EH$m gai aofoda
O_rZr da AmH¥$VrV XmI{dë`m à_mUo T>odm.EH$m
bmH$S>r nÅ>rZo XmoÝhr T>moH$i`m§Zm gma»`m ~imZo
T>H$bm.

Vwåhmbm H$m` AmT>iwZ òB©b?
H$moUVm T>moH$im Xþa n ª̀V OmVmo?H$m?
H$moUË`m T>moH$ù`mV ËdaU AmYrH$

AgVo?

AmH¥$Vr - 5 bmH$S>mÀ`m T>roH$ù`m§ZmAmH¥$Vr - 5 bmH$S>mÀ`m T>roH$ù`m§ZmAmH¥$Vr - 5 bmH$S>mÀ`m T>roH$ù`m§ZmAmH¥$Vr - 5 bmH$S>mÀ`m T>roH$ù`m§ZmAmH¥$Vr - 5 bmH$S>mÀ`m T>roH$ù`m§Zm
gma»`m ~imZo T>H$bZo…gma»`m ~imZo T>H$bZo…gma»`m ~imZo T>H$bZo…gma»`m ~imZo T>H$bZo…gma»`m ~imZo T>H$bZo…

Vw_À`m {ZarjUm déZ Vwåhr gm§Jw eH$Vm
H$s dñVwMm ^ma AmYrH$ Agob Va Vo Ë`mÀ`m
MbUmÀ`m {ñWVrV A{YH$ ~Xb KSw>Z `oB©b.
darb à`moJm déZ AmnU EH$m {ZîH$em©bm

òVmo H$s H$mhr dñVw§Zm Xþgè`m dñVw nojm
AYrH$ OS>Ëd AgVo.^ma ho dñVwMm Agm
JwUY_© Amho ho {ZíMrV nUo gm§JVo H$s
dñVwbm OS>Ëd {H$Vr Amho.

 {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am
 Vwåhr EH$ OmXþ nmhrbr Amho O|ìhm EH$m

Q>o~bmdaMo H$mnS> PQ>H$m _méZ AmoT>bo
Va Ë`m Q>o~bmda Agbobo nmÌ Odi
Odi Ë`m§À`m _wi narñWrVrV AmT>iwZ
Ambo.
Vwåhmbm ̀ mbm ̀ eñdr arË`m nma nmS>Ê`m
gmR>r H$emMr JaO Amho?
H$moUVo H$mnS> AmnU dmnabo nmhrOo?OmS>
Agbobo H$mnS> H$m _I_bMo nmVi H$mnS>
dmnabo nmhrOo?
nmÌmMm ^ma OmñV Agbm nhrOo qH$dm
H$_r Agbm nmhrOo?
H$mnS>mbm AYrH$ ~imZo AmoT>Zo T>rH$ o
Amho H$m?qH$dm hiw Am{U gma»`m
~imZo AmooT>Zo T>rH$ Amho H$m?

bhmUem dñVwMm doJ H$m` Amho?Oo {H$
AmH$memV EH$m am°Ho$Q> À`m MbUm nmgwZ
10{H$._r./g|.doJio hmoV AgVo?
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CXmhaU 1CXmhaU 1CXmhaU 1CXmhaU 1CXmhaU 1
 ‘m’^ma Agbobr EH$ dñVw g_m§Va

O{_Zrda R>odbobr Amho.Am{U Ë`m dñVwbm 10N
~imZo g_§§§§m§Va {XeoV gmaIo T>H$bbo Jobo Aem
àH$mao {h AmH¥$VrV Xme{dë`m à_mUo Vr dñVw
pñWa doJmZo MbZ H$aVo.
a) FBD H$mT>m(EH$ aofm {MÌ XmI{dV Amho

H$so EH$m dñVwda EH$mM q~Xþ nmer EH$mM
doir gd© ~i H$m ©̀aV Amho.)

b) Kf©ZmMr {H§$_V H$m` Amho?
gmoS>dZwH$gmoS>dZwH$gmoS>dZwH$gmoS>dZwH$gmoS>dZwH$

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -6 ñdV§§§ § § § § § § § §Ì dñVwMo {MÌñdV§§§ § § § § § § § §Ì dñVwMo {MÌñdV§§§ § § § § § § § §Ì dñVwMo {MÌñdV§§§ § § § § § § § §Ì dñVwMo {MÌñdV§§§ § § § § § § § §Ì dñVwMo {MÌ

{Xbo AmhoV Hr EH$ dñVw pñWa doJmZo
MbZ H$arV Amho åhUwZ dñVw daMo _wi ~i
ewÝ` Amho. ho XmoÝhr g_m§Va Am{U b§~ {XeoV
ewÝ` Amho.

g_m§Va {XeoV H$m`©aV Agbobo ~i åhUOo
Kf©Z ~i (f),Amho Am{U T>H$bVo ~i(f), Amho
AmnUmg _mhrV Amho H$s, F_wi,x = 0

                     F+ (-f) = 0
                              F = f
åhUwZ Kf©U ~imMr qH$_V 10N.Amho

J[VMm Xþgam {Z`_J[VMm Xþgam {Z`_J[VMm Xþgam {Z`_J[VMm Xþgam {Z`_J[VMm Xþgam {Z`_
Ý ẁQ>Z Mm Xþgam {Z`_ AmnUmg g_OwZ

gm§JVo H$r H$m` hmoVo O|ìhm ewÝ` Zgbobo ~i
EH$ ~i dñVwda H$m`©aV Agob Va da§§m§S>çm
_Ü`o EH$m M|Sw>bm R>odm.Am{U Ë`mbm hiwM
T>H$bm.Z§Va Vmo M|Sw> pñWa nar[ñWVrVwZ ËdaZ
H$am`bm bmJob.

Aem àH$mao AmnU åhUw eH$Vmo H$s ~i
hr EH$ {H«$`m Amho .Oo ËdaU {Z_m©U H$é
eH$Vo.

ewÝ` Zgbob ~i EH$m dñVwda O|ìhm
H$`©aV AgVo V|ìhm Ë`m dñVwMr g_Vmob
nar[ñWVr _Ü ò AS>Wim {ZUm©Z H$aVo

aoIr` g§doJaoIr` g§doJaoIr` g§doJaoIr` g§doJaoIr` g§doJ
Amnë`m {ZarjUm§Zm Amnë`m X¡Z§{XZ

{OdUm nmgwZ nwZ…ñ_aU H$am Oa EH$m ~m±Q>_|Q>Z
Mm M|Sw> qH$dm {H«$Ho$Q>Mm M|Sw gma»`m doJmUo
bmJbm Va H$moUVm M|Sw> Vwåhmbm A{YH$ OI_r
H$aob?EH$ bhmZer ~§Xþ{H$Mr Jmoir Or  EH$m
~§XþHo$VwZ A[Ve` doJmZo O|ìhm EH$m q^Vmda
bmJVo VoWo Iwn ZwH$gmZ H$aVo \$º$ {VÀ`m
AVr doJm _wioM hmoVoo.AmnUmg _mhrV Amho
EH$ dOZXma Q´>H$ EH$m gm`H$b nojm A{YH$
ZwH$gmZ H$aVo Oa Vo XmoÝhr q^Vrda AmXibo
Va.`mbm g_OmdwZ gm§JÊ`m gmR>r g§doJ nXmMm
dmna Ho$bm OmVmo,Oo Hr gmYmaU nZo‘p’.`m
qMÝhmZ Xe©{dbo OmVo.

darb CXmhaUm_wio gm§Jw eH$Vmo H$r g§doX
ho XmoZ Jmoï>rda AmYmarV AgVo.EH$ åhUOo
dñVwMm “ ^ma Am{U Xwgam åhUOo Ë`mMm doJ
.Ý`wQ>ZZo ^ma hm eãX JVr_Ü`o dmnabm”Vo
åhUOo g§doX Xe©{dÊ`m gmR>r Ho$bm. EH$m dñVwMm
g§doJ åhUOo EH$m dñVwMm ^ma (m) Am{U
Ë`mMm doJ (v)  Mm JwUmH$ma hmo`.Vo åhUOo
g§doJ  $ oo

g§doJg§doJg§doJg§doJg§doJ = ( ^ma ^ma ^ma ^ma ^ma ) x ( doJ doJ doJ doJ doJ )
                   p = mv
Vo JVr_Ü ò MbZmVrb ^ma åhUwZ KoVbm

OmVo.Ogo gd© dñVwMm ^ma AgVmo,Oa EH$
dñVw J{V _Ü`o Amho Va Vo g§doJ {_i{dVo.

g§doJ ho g{Xe amer Amho H$maU doJ ho
g{Xe amer Amho åhUwZM g§doJmMr {Xem
åhU‹OoM doJmMr {Xem hmo`.

g§doJmMo SI nar_mU {H$.J«m-{_/ go.qH$dm
Ý`wQ>Z goH§$X Amho.
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F

F F

H$m`©H¥$Vr-4H$m`©H¥$Vr-4H$m`©H¥$Vr-4H$m`©H¥$Vr-4H$m`©H¥$Vr-4

OmñV _wi ~i A{YH$ ËdaU…OmñV _wi ~i A{YH$ ËdaU…OmñV _wi ~i A{YH$ ËdaU…OmñV _wi ~i A{YH$ ËdaU…OmñV _wi ~i A{YH$ ËdaU…
EH$m gm\$ n¥ï>^mJmda EH$m ~\$m©À`m

T>moH$i`mbm hiwM T>H$bm Am{U {ZarjU H$am
H$s dñVwMm doJ H$gm dmT>Vmo.Xþgè`m eãXmV

Vo H$go ËdaU nH$S>Vo.AmVm _wi ~imZÜ ò dmT>
H$am Am{U doJm_Ü`rb ~XbmMo  {ZarjU H$am.

• ËdaU dmT>bobo AT>ibo H$m?

AmH$¥Vr -7
EH$mM gma»`m dñVwda doJdoJimEH$mM gma»`m dñVwda doJdoJimEH$mM gma»`m dñVwda doJdoJimEH$mM gma»`m dñVwda doJdoJimEH$mM gma»`m dñVwda doJdoJim

bmdbobm ~ibmdbobm ~ibmdbobm ~ibmdbobm ~ibmdbobm ~i

AmH¥$Vr-5AmH¥$Vr-5AmH¥$Vr-5AmH¥$Vr-5AmH¥$Vr-5

OmñV$ ^ma H$_r ËdaU…OmñV$ ^ma H$_r ËdaU…OmñV$ ^ma H$_r ËdaU…OmñV$ ^ma H$_r ËdaU…OmñV$ ^ma H$_r ËdaU…
EH$m ~\$m©À`m VwH$S>çmda ~i bmdm Vo

H$mhr ËdaUm_Ü ò ~XbVo.AmVm EH$ AYrH$ ̂ ma
Agbobm ~\$m©Mm VwH$S>m ¿`m, Ë`mda ~i bmdm
Am{U ËdaUmMo {ZarjU H$am.

AmH¥$Vr -8AmH¥$Vr -8AmH¥$Vr -8AmH¥$Vr -8AmH¥$Vr -8
doJdoJio dOZ Agboë`m dñVwda gmaIodoJdoJio dOZ Agboë`m dñVwda gmaIodoJdoJio dOZ Agboë`m dñVwda gmaIodoJdoJio dOZ Agboë`m dñVwda gmaIodoJdoJio dOZ Agboë`m dñVwda gmaIo
~i bmdm.~i bmdm.~i bmdm.~i bmdm.~i bmdm.

XmoÝhr g§X^m©V dñVw ËdaUmV òVmV na§Vw

AmnUmg Xþgè`m g§X^m©V {XgwZ òVo Vo AmJmoXa
gma»`m doJmZo g_moa Jobobo {XgZma Zmhr.darb
CXmhaUmdéZ Vwåhr H$m` nmhrbo Amho?Oa
AYrH$ _wi ~i Agob Va OmñV ËdaU
amhrb.Oa EH$m dñVwMo dOZ [ñWa Agob Va
Am{U AYrH$ dOZ Agob Va H$_r ËdaU amhVo
.Oa {ñWa _wi~i dñVwda bmdbo Va Ago
hmoVo.Ý ẁQ>ZÀ`m {Z`_mÀ`m AZwgma Xþgam {Z`_
Ago gm§JVmo H$s dñVwÀ`m g§doJm_Ü ò Xa ~Xb
hm dñVwda bmdboë`m _wi ~imÀ`m à_mUmV
_wi~imÀ`mM {XeoV g_mZ AgVo.

Fnet   α
Δp

     Δt
Δp åhUOo ewú_ H$UmÀ`m g§doJm _Yrb

~Xb qH$dm EH$m H$UmÀ`m nÜXVrV Δt. doimZo
o_wi ~imV Ambobr g§doJm _Ü`o ~Xb hmo`.
O|ìhm {ñWam§H$mMo qMÝh H$mTw>Z Q>mH$bo Va,EH$m
pñWam§H$ g_rH$aUmV {_i{dbm OmVmo.

Fnet =
 k  Δp

        Δt
g§doJmMo Am{U doioMo SI EH$H {H$.J«m.{_/

.go.Am{U goH§$X AZwH«$_o AmhoV.~imMo$ SI  EH$H
Aem àH$mao KoVbo OmVo H$s [ñWam§H$ ‘k’EH$
~ZVmo.åhUwZ Vo

Fnet =
  Δp

     Δt
AmnUmg _mhrV Amho H$s p=mv
Vo åhUOo,
Δp   = Δmv

Oa EH$m dñVwMo dOZ MbZmÀ`m doir
pñWa Agob Va Z§Va

Δp = mΔv
AmVm AmnUmg Amho,

Fnet =
 m  Δv

         Δt

F
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AmnUmg _mhrV Amho H$r Δv/Δt = `mbm
EH$ gmaIo ËdaU åhUVmV.

Z§Va  F_wi = ma
darb gwÌ åhUVo {H$ _wi ~i EH$m

dñVw_Ü ò ~imÀ`m {XeoV ËdaUmbm CËn§Z H$aVo
~imMo nar_mU {H$.J «m.{_/go2 Amho.`m
nar_mUmbm Ý`Q>Z åhUwZ Zmd XoÝ`mV Ambo
Amho    (N)Am{U  1N=1 {H$.J«m.{_/go2

gwMZm…gwMZm…gwMZm…gwMZm…gwMZm…
 F_wi= Δp/Δt ^m¡JmobrH$ gwÌ Amho Vo
H$moUË`mhr nÜXVrV gmXa Ho$bo OmVo Am{U
F_wit= ma   ho \$º$ pñWa ̂ mamgmR>rM dmnabo
OmVo.
Ý`wQ>ZMm Xþgam {Z`_ dmnéZ àíZm§Zm
gmoS>{dÊ`mgmR>r EH$m dñVwMo dOZ Imbr
b§~ {XeoVM dOZ [_.J«m.KoVbo (`m ~ÔbMr
Vwåhr AYrH$ _mhrVr JwéËdmH$f©U YS>çmV
{eH$Uma AmhmV)

  [dMma H$am Am{U MMm© H$am  [dMma H$am Am{U MMm© H$am  [dMma H$am Am{U MMm© H$am  [dMma H$am Am{U MMm© H$am  [dMma H$am Am{U MMm© H$am

 Imbrb {MÌmMo {ZarjU H$am

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr- 9
dOZmMr darb _`m©Xm {H$Vr Amho Oo {H$
AmH ¥ $VrV XmI{dë`m à_mU o EH$
eº$sembr80{H$.J«m.dOZmMm ì`º$s
AmoS>Vmo?
N>VmÀ`m n§»`mMo g§doJ {H$Vr Amho ?
_wi ~imÀ`m AZwCn[ñWVEH$m dH«$ _mJm©Mo
MmbZo eŠ` Amho H$m?
{gÜX H$am {H$ EH$m VmaoV nwU©nUo EH$
gmaImVmZ AgVmo O|ìhm VmaoMo dOZ ewÝ`
J«hrV Yabo OmVo.   CXmhaU-2
EH$mMQB©Mo dOZ 1{H$.J«m.Am{U bm§~r 1

CXmhaU-2CXmhaU-2CXmhaU-2CXmhaU-2CXmhaU-2 1 ‘r. bm§~ Am{U 1 {H$.J«m
dOZmMr MQ>B© O_rZr da Q>mH$br Amho .MQ>B©Mo
EH$ Q>moH$ 1[_/ go.pñWa doJmUo Xþgè`m Q>moH$mH$S>o
Aem àH$mao AmoT>bo H$s Xþgao Q>moH$ JVr _Ü`o
Ambo nmhrOo(Omo n`ªV MQ>B© CbQ>r Pmbr) ho
H$aÊ`m gmR>r {H$Vr ~b Amdí`H$ Amho?
gmoS>dZwH$gm oS>dZwH$gm oS>dZwH$gm oS>dZwH$gm oS>dZwH$

AmH¥$VrV XmI{dë`m à_mUo,EH$ MQ>B© EH$m
[ñWa ~imZo AmoT>br Jobr Amho 1[_/ go.Aem
àH$mao Hr MQ>B©À`m EH$ ^mJmMo dOZ {Za§Va
dmT>V Amho.åhUwZ òWo ì`º$s doJim Amho.

g§nwU© MQ>B©bm JVr{eb H$aÊ`m gmR>r
Amdñ`H$ Agbobr doi hr Imbr {Xbr Amho.

Δt =
EH$m Q>moH$mZo ì`má Ho$bobo A§Va

   doJ
= 2/1 =2goSCERT T
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(EH$m Q>moH$mMoì`mOHo$boboA§§Va
1_r.o=1_r+1_r=2_r)
Ý`Q>ZÀ`m JVrÀ`m [Z`_m nmgwZ,

Fnet  = 
 Δp   

=
  Δ(mv)

      Δt           Δt
`oWov pñWa Amho,åhUwZ AmnUmg `oVo H$s

Fnet  =  v Δm
Δt

OoWo, Δm ho ^mamVrb ~XbΔt doioV ~Xb
Amho..

2 goH§$X _Ü`o ^mamVrb ~Xb ho g§nwU©
MQ>B©À`m dOZmÀ`m g_mZ Amho,

Fnet = (1m/s) x (1kg)
2

=
1  

   N2
\$º$ g_m§Va{XeoV _mÌ EH$ ~i H$m ©̀aV

Amho åhUwZAmdeH$ ~i ho   is 1/2 N Amho.
CXmhaU…3CXmhaU…3CXmhaU…3CXmhaU…3CXmhaU…3
bmH$S>mMr {_eZ…bmH$S>mMr {_eZ…bmH$S>mMr {_eZ…bmH$S>mMr {_eZ…bmH$S>mMr {_eZ…

AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11
EH$m bmH$S>mMr {_eZ XmoZ dOZ m1

Am{Um2XmoZ VmaoÀ`m Q>moH$mbm OmoS>boboAmhoV ho
AmH¥$VrV Xe©{dboë`m Vma hm EH$ MH$«mda
{\$aV Amho Va àË`oH$ Q>moH$mMo ËdaU _mhrV
H$am Am{U VmaoVrb VmZ XoIrb _m{hV H$am.
(m1>m2)

gmoS>dZwH$gm oS>dZwH$gm oS>dZwH$gm oS>dZwH$gm oS>dZwH$
AmH¥$Vr -12 nmgwZ AmnUmg _mhrV Amho

Hr VmaoVrb VmZ Zoh_r dñVwbm da AmoT>Ê`mMm
à`ËZ H$aV AgVo.

AmH¥$Vr -12AmH¥$Vr -12AmH¥$Vr -12AmH¥$Vr -12AmH¥$Vr -12

^ma m1,Agboë`m FBD nmgwZ,m1,À>çm
dOZmda XmoZ ~i H$m`©aV AmhoV,EH$ åhUOo
VmaoVrb VmZ Omo daÀ`m {XeoZ AmoT>Vo Am{U
Xþgam g_mZmMo dOZ(m1g)Oo Hr Im{bb{XeoV
H$m ©̀aV Amho.

 m1 daMo _wi ~i Fnet = m1a

⇒⇒⇒⇒⇒  m1g – T = m1a     ------------ (1)

Aem n«H$maMo _wi ~i  hus the net
force (F_wi) m1 ̂ mamda H$m ©̀aV AgwZ ‘a’EH$H$
ËdaU CËnÞ H$aVo.åhUwZ ËdaUmMo nar_mZ
gmaIo AmhoV.

AmH¥$Vr-13AmH¥$Vr-13AmH¥$Vr-13AmH¥$Vr-13AmH¥$Vr-13
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  Oo H$s nar_mZ g_mU AgVo na§Vw
{Xeo{déÜX AgVo.XmoZ {déÜX ~im§Zm {H«$`m
Am{U àVr[H«$`m OmoS>r Ago åhUVmV.

    Ý ẁQ>ZÀ`m {Vgè`m {Z`_mZwgma Oa Vwåhr
EH$m dñVwda ~i bmdV Agmb Va Ë`mda
Xþgao ~i H$m`© H$aVo. Oa Vwåhr _¡XmZmda
MmbV Agmb Va Vw_À`m nmD$bmMo ~i
_¡XmdZmda nS>V Amho, Vwåhr H$m` AZŵ dVm?
_¡XmZmMo ~i hr Vw_À`m nmD$bmda nS>V Amho
Oo H$s {déÕ {XeoV Amho.

   ho EH$Ê`m gmR>r AmíM`© MH$sV Zmhr
H$m Ooìhm Vwåhr EH$m q^Vrbm T>H$bVm V|ìhm Vo
q^V XoIrb Vwåhm T>H$bVo&

 AmH¥$Vr-15 {H«$`m Am{U àVr [H«$`mAmH¥$Vr-15 {H«$`m Am{U àVr [H«$`mAmH¥$Vr-15 {H«$`m Am{U àVr [H«$`mAmH¥$Vr-15 {H«$`m Am{U àVr [H«$`mAmH¥$Vr-15 {H«$`m Am{U àVr [H«$`m
~i~i~i~i~i

Oa XmoZ dñVwÀ`m nañna {H«$`m H$aVmV,VaFAB

~i EH$m dñVwÛmao {Z_m©Z Pmbobr‘B’ dñVwda
Q>mH$Vo Vo nar_mUm _Ü`o g_mZ AgVoFBA Am{U
{XéÜX {XeoVAgVoFBA{Z_m©Z Pmbobo ~i ‘B’
Ûmao ‘A’  dñVwda Q>mH$Vo.

  FAB = -FBA

F¥$U {MÝh Xe©{dVo H$s {H«$`m{eb ~i
{déÜX {XeoV {H«$`m ~imda H$m`©aV AgVoho
gm§JVo {H$ AñVrËdmV AmgboboEH$M ~i Zmhr
.Ý ẁQ>ZMo nhmbo Am{U Xþgao {Z`_ EH$mM dñVwbm
bmJw hmoVmV Am{U Xþgao {Z`_ EH$mM dñVwbm
bmJw AgVmVAm{U Ý ẁQ>ZMm {Vgam JVrMm {Z`_

^ma Agbob FBD onmgwZ m2

F_wi = T- m2g = m2a     ------------ (2)

(1)Am{U (2) g{_H$aUm§Zm gmoS>{dbo AgVm
AmnUmg `oVo

a =
   (m1-m2)g
   (m1+m2)

             and

T =
   2 m1m2g
  (m1+m2)

 J{VMm {Vgam {Z`_J{VMm {Vgam {Z`_J{VMm {Vgam {Z`_J{VMm {Vgam {Z`_J{VMm {Vgam {Z`_

H$m`©H¥$Vr-6H$m`©H¥$Vr-6H$m`©H¥$Vr-6H$m`©H¥$Vr-6H$m`©H¥$Vr-6

XmoZ VmaoÀ`m VamOw§Zm AmoT>UoXmoZ VmaoÀ`m VamOw§Zm AmoT>UoXmoZ VmaoÀ`m VamOw§Zm AmoT>UoXmoZ VmaoÀ`m VamOw§Zm AmoT>UoXmoZ VmaoÀ`m VamOw§Zm AmoT>Uo
AmVm Mbm XmoZ g_mZ Agboë`m VmU-

H$mQ>o ¿`m.AmH¥$Vr -8_¿ ò XmI{dë`m à_mUo XmoZ
ñàtJ OmoS>m.AmH¥$Vr-14 _Ü ò XmI{dë`m à_mUo
ñàtJ VamOwbm AmoT>m.

AmH¥$Vr-14…{dÜX {XeoV bmdbobm ~i.AmH¥$Vr-14…{dÜX {XeoV bmdbobm ~i.AmH¥$Vr-14…{dÜX {XeoV bmdbobm ~i.AmH¥$Vr-14…{dÜX {XeoV bmdbobm ~i.AmH¥$Vr-14…{dÜX {XeoV bmdbobm ~i.

 ñàtJ VamOwÀ`m Zm|XZr déZ Vwåhmbm
H$m` _m{hV hmoVo?

 XmoZ ñàtJ VamOwÀ`m Zm|XZr g_mU
Amho H$m?

 Vwåhm ñàtJ VamOwbm EH$m Z§Va
EH${déÜX {XeoZ doJdoJù`m Zm|XZr
XmI{dÊ`m gmR>r ~Zdw eH$Vm H$m ?H$maU
H$m` ?JVrÀ`m Vrgè`m© {Z`_mÀ`m AZwgma
O|ìhm EH$ dñVw Xþgè`m dñVwda ~i
Q>mH$Vo,V|ìhm Xþgar dñVw XoIrb nhrë`m
dñVwda ~i Q>mH$Vo.
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 XmoZ dñVw _Yrb A§Va {H«$`m bmJw hmoV
Zm|X H$am {H$ Ý`wQ>Z À`m nhrë`m {Z`_m _Ü`o
XmoZ ~io gma»`m dñVwbm H$YrM H$m`© H$aV
ZmhrV.Ý`wQ>_À`m {Vgè`m {Z`_m _Ü`o {H«$`m
-àVr[H«$`mOmoS>r Zoh_r EH$m Z§Va EH$ XmoZ
doJ doJù`m dñVwda H$m`©aV Agbob ~i
Xe©{dVo.
Mbm Imbrb H$mhr CXmhaUo J«hrV Yam.
O|ìhm njr CS>VmV,Vo hdobm Ë`mÀ`m n§ImÛmao
Imbr T>H$bVmV,Am{U hdm njmbm {déÜX
{XeoV da T>H$bVo .hdo Ûmam bmdbobo n§ImdaMo
~i nar_m'mV g_mZ AgVmVAm{U [XeoV
{déÜX AgVmV.

O|ìhm _mer nmÊ`mV nmohVo _mer nmUr
_mJo T>H$bVo Am{U nmUr g_mZ ~imZo na§Vw
{déÜX {XeoV T>H$bVo. nmÊ`m Ûmao bmdbobo
~i _merbm g_moa OmÊ`mgmT>r Cn`moJr R>aVo.

EH$m am°Ho$Q> AVr doJmZo {ZKmboë`m dm`wMo
ËdaU AgVo. dm ẁMr [H«$`m ~i am°Ho$Q>da ËdaU
{Z_m©U H$aVo Am{U am°Ho$Q> {ZKmboë`m dm`wÀ`m
{déÜX {XeoV ËdaU H$aVo. ho AmH¥$Vr -16_Ü`o
XmI{dbo Amho.

AmH$¥Vr-16 am°Ho$Q>Mr JVrAmH$¥Vr-16 am°Ho$Q>Mr JVrAmH$¥Vr-16 am°Ho$Q>Mr JVrAmH$¥Vr-16 am°Ho$Q>Mr JVrAmH$¥Vr-16 am°Ho$Q>Mr JVr

am°Ho$Q> {ZKmboë`m dm`wda ~i Q>mH$Vo
H$m?

H$m`©H$ ¥Vr-7H$m`©H$ ¥Vr-7H$m`©H$ ¥Vr-7H$m`©H$ ¥Vr-7H$m`©H$ ¥Vr-7

\w$½Jm am°Ho$Q\w$½Jm am°Ho$Q\w$½Jm am°Ho$Q\w$½Jm am°Ho$Q\w$½Jm am°Ho$Q
\w$½`mbm \w$Jdm Am{U Ë`mÀ`m _mZoda ~moQ>mZo
Xm~wZ hdm ~mhoa òD$ Z ò `mMr H$miOr
¿`m AmH¥$Vr 17- _Ü ò XmI{dë`m à_mUo
EH$m nw§JirVwZ Xmoam ^am Am{U \w$è`mbm
nw§Jir da {MH$Q> nÅ>r bmdwZ {MQ>H$dm
.Xmoè`mMo EH$ Q>moH$ Vw_À`m [_Ìmbm Xmoè`mMo
Xþgao Q>moH$ YaÊ`mgmR>r gm§Jm.
AmVm \w$½`mÀ`m _mZonmgwZ Vw_Mo ~moQ> H$mTw>Z
Q>mH$m OoUoo H$éZ \w$½`mVwZ hdm ~mhoa {ZKwZ
OmB©b.
AmVm H$m` hmoB©b ?
`m nar[ñWVrbm Vwåhr Ý ẁQ>ZM>m JVrMr [Vgam
{Z`_ dmnawZ H$go g_OmdwZ gm§Jw eH$mb?

AmH¥$Vr -17\w$Jm am°Ho$Q>AmH¥$Vr -17\w$Jm am°Ho$Q>AmH¥$Vr -17\w$Jm am°Ho$Q>AmH¥$Vr -17\w$Jm am°Ho$Q>AmH¥$Vr -17\w$Jm am°Ho$Q>
\w$½`mbm \w$Jdm Am{U Ë`mMr Vm|S> ~m§Ym

\w$½`m _Ü`o Agbobr hdm \w$½`mÀ`m q^Vr da
gd© {XeoZo g_mZ énmV AmH$¥Vr -18_Ü`o
XmI{dë`m à_mUo Q>mH$Vo. ho \w$½`mÀ`m
VmUÊ`mÀ`m ~imdéZ hmoVo.

AmH¥$Vr -18AmH¥$Vr -18AmH¥$Vr -18AmH¥$Vr -18AmH¥$Vr -18
\w$½`mÀ`m A§Va q^Vrda Agbobo ~i\w$½`mÀ`m A§Va q^Vrda Agbobo ~i\w$½`mÀ`m A§Va q^Vrda Agbobo ~i\w$½`mÀ`m A§Va q^Vrda Agbobo ~i\w$½`mÀ`m A§Va q^Vrda Agbobo ~iSCERT T
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\w$½`mVwZ Ooìhm Vwåhr hdm gmoS>Vm V|ìhm
\w$½`mMr Vm|S>  gmoSw>Z Úm{d bmJVo V|ìhm H$m`
hmoVo? O|ìhm hdm {ZKwZ OmVo V|ìhm hdo da
H$m ©̀ H$aÊ`m gmR>r ~i ZgVo. \w$½`mÀ`m AmVrb
q^Vrda Ë`mÀ`m VmoS>m Odi ZgVo. na§Vw AÎmm
n`ªV hdoÛmao CËnÝZ ~i \w$½`mÀ`m AmVrb
^mJmV Oo {H$ {déÜX {XeoV H$m`©aV Amho.
åhUwZM \w$Jm Ë`m {XeoV ËdaU H$aVo Á`m
{XeoV _wi ~i H$m`©aV Amho.åhUwZM \$wJm
Ë`m {XeoV ËdaU H$aVo,Á`m {XeoV \w$½`mMm
Am{U hdoMm g§doJ ewÝ` AgVmo. Ooìhm hdm
H$mhr JVrZo OmVo Voìhm g§doJmcm g_Vmoc
H$aÊ`mgmR>r \w$Jm {déÜX {XeoV _wi~i H$m ©̀aV
Amho.

CÔoe…CÔoe…CÔoe…CÔoe…CÔoe… XmoZ doJdoJù`m dñVwda {H«$`m Am{U
àVr [H«$`m H$m`©aV AmhoV ho XmI{dZo.
Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…Amdí`H$ gm_J«r…narjm Zir,~wM,OiZmam
{Xdm,Am{U à`moJ emioVrb ñQ>m±S>.
nÜXV…nÜXV…nÜXV…nÜXV…nÜXV…

EH$m Mm§Jë`m XOm©Mr EH$ narjm Zir ¿`m
Am{U Ë`mV WmoS>ogo nmUr Q>mH$m Ë`mbm ~§X
H$aÊ`mgmR>r Ë`mÀ`m Vm|S>mda ~wM ~gdm .
AmVm AmH$¥Vr-19 _Ü ò XmI{dë`m à_mUo
XmoZ ñn«tJÀ`m gmømZo narjm Zirbm g_m§Va
bQ>H$dm. .
narjm Zirbm OiUmè`m {Xì`mda Ja_
H$am Omo n ª̀V nmUr dm\$ hmoV Zmhr Am{U
~wM CSw>Z OmV Zmhr.

narjm ZirMm g§doJmMo {ZarjU H$am O|ìhm
~wM ~mhoa CSw>Z nS>Vo narjm ZirMo MbZ
Am{U ~wMmMo MbZmMr {Xem `m§Mm VwbZm
H$am.{ZarjU H$am H$s ~wMmMm doJ Am{U narjm
ZirMm naV \o$a doJm _Yrb \$aH$ H$m` Amho.

darb à`moJmÛmao VwÝhmbm H$m` {ZîH$f©© H$mR>Vm
`oVo?

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

 n¥Ïdr Ûmao EH$m M|Sw>da CËnÞ ~i 8N.
Amho Va M|Sw> Ûmao n¥Ïdr daMo ~i H$m`
hmoB©b?

 EH$ R>>moH$im EH$m g_m§Va n¥îR>^mJmda
R>>odbm Amho XmoZ ~i ̀ m R>moH$ù`mda H$m ©̀aV
AmhoV. EH$ åhUOo JwéËdmH$f©Um Imbr
AmoT>Uo Am{U Xþgam åhUOo gm_mÝ` H$m ©̀aV
Agbobo ~i Amho ho ~i g_mZ Am{U
{déÜX AmhoV H$m? Vo {H«$`m àVr{H«$`m
OmoS>r V`ma H$aVmV H$m? Vw_À`m {_Ìm
gmo~V MMm© H$am.

 EH$m AmJ {dP{dUmè`mbm EH$m n¡nmMo
Vm|S> nH$S>Zo H$m H$R>>rU AgVo OoWwZ Am{V
doJmZo nmUr ~mhoa òVo?

Ame`mMo g§doJ Am{U AmdoJ …Ame`mMo g§doJ Am{U AmdoJ …Ame`mMo g§doJ Am{U AmdoJ …Ame`mMo g§doJ Am{U AmdoJ …Ame`mMo g§doJ Am{U AmdoJ …
g_Om XmoZ dñVw m1 Am{U m2^mamZo XmoZ

doJdoJù`m doJmZo u1 Am{U u2 AZwH«$_o àdmg
H$arV AmhoV gma»`m {XeoV Am{U EH$m gai
aofoV AmhoV Ogo doJ doJdoJù`m AmhoV Vo
EH$_oH$mda AmXiVmV Am{U Ë`mMo AmXiZo
doi ‘t’ n`ªV MmbVo Oo Hr IwnM bhmZ Amho
nhrë`m Q>¸$aÀ`m doir nhrbm JmoQ>m Xwgè`m
JmoQ>çm da ~i Q>mH$Vo JmoQ>m Xþgè`m F21Amho
Am{U Xþgam JmoQ>m nhrë`m JmoQ>çmda Q>mH$bobo
~i F12 Amho g_Om v1 Am{U v2 ̀ m JmoQ²>`mÀ`m
AZwH«$_o AmXië`mZ§Va Mm doJ Amho.

à`moJ emim H$m`©à`moJ emim H$m`©à`moJ emim H$m`©à`moJ emim H$m`©à`moJ emim H$m`©

narjmZir

nmUr

Vma
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Q>¸$aÀ`m AmJmoXa Mo EHw$U g§doJ Am{U
m1v1+m2v2 ho XmoZ JmoQ>çmÀ`m Q>̧ $aÀ`m Z§VaÀ`m
EHy$U g§doJ AmhoV.

darb g_rH$aUmnmgwZ AmnUmg {XgwZ ̀ oVo
{H$ EHw$Z g§doJ ho Q¸$a À`m AmJmoXa Am{U
Z§Va ~XbV Zmhr. AmnU åhUw gH$Vmo H$s
g§doJ ho OVZ Ho$bo OmVo. g§doJmÀ`m Ame`VoMm
{Z`_ gm§JVmo H$s EH$m nÜXVrda _wi ~mø
~imÀ`m AZwn[ñWVrV nÜXVrMo g§doJ Z
~XbVm Vo VgoM amhVo.

EH$m nÜXVrbm doJio åhQ>bo OmVo. O|ìhm
Ë`mÀ`m daMo H$m`©aV ~i ewÝ` AgVo. ho
AmíM`© M{H$V hmoB©b Oa H$moUrhr åhUw eH$Vo
{H$ nS>ë`m_wio OI_r hmoV Zmhr na§Vw eodQ>r
EH$X_ nS>Vmo Vo|ìhm Vwåhr O»_r hmoVm ~amo~a
Amho H$m?

^mbm \o$H$Umam IoimSw> \$mo_ Zo V`ma Ho$boë`m
MQ>B© da CgiVmo?
{g_|Q>À`m \$aerda CS>r _maÊ`m nojm aoVrV
CS>r _maUo gwajrV Amho H$m?
Za_ Am{U AYrH$ _D$ Ago CVaÊ`mMo
n¥îR>>̂ mJ AYrH$ A§Vambm ì`má H$aÊ`mgmR>r
dmnabo OmVo H$maU Am{YH$ doi Wm§~Ê`m
gmR>r KoVbm OmVmo Ë`mMo H$maU {H$ {\$ëS>a
Ë`mMo hmV _mJo KoVmo O|ìhm Vmo A{V doJmZo
Ambobm M|Sw> PobVmo. `m narpñWVrV {\$ëS>a
doiobm dmT>{dV Amho Á`m _wio doJ H$_r
hmoVmo. Aem àH$ma g§doJmMm Xa ~Xb H$_r
hmoB©b åhUwZM M|Sw>À`m AmdoJmMo ~i hmVmda
KS>Vo.Ogo AmnU Xþgam {Z`_ Agm Xe©{dbm
F_wi ho _hËdmMo Amho {H$ F_wi H$_r Ho$bo
nmhrOo Vwåhmbm Wm§~{dÊ`mMr doi
             

 Fnet

  
=

Δp
Δt

 F_wit ,  dmT>{dbr nmhrOo AmnUmg
F_wi Δt =  Δp `oVo.

AmH¥$Vr-20 g§doJmMr Agmô`VmAmH¥$Vr-20 g§doJmMr Agmô`VmAmH¥$Vr-20 g§doJmMr Agmô`VmAmH¥$Vr-20 g§doJmMr Agmô`VmAmH¥$Vr-20 g§doJmMr Agmô`Vm

     JmoQ>çmMr  Q>¸$a AmJmoXa Am{U Z§Va Mo
g§doJ H$m` AmhoV?
Mbm VŠË`m déZ _mhrV H$é `m.

     JmoQ>rJmoQ>rJmoQ>rJmoQ>rJmoQ>r 1   JmoQ>JmoQ>JmoQ>JmoQ>JmoQ>r 2
AmXiÊ`mÀ`m m1u1 m2u2

AmJmoXaMm doJ
AmXiÊ`mÀ`m m1v1 m2v2

Z§VaMm doJ
 doJmVrb m1v1-m1u1 m2v2-m2u2

 ~Xb,Δp
g§doJm _Yrb Xa  (m1v1-m1u1) (m2v2-m2u2)
~Xb             t         t

       Δp
       Δt

Ý`wQ>ZÀ`m JVrÀ`m {Vgè`m {Z`_mZwgma
nhrë`m JmoïrÛmao CËnÞ ~i Xþgè`m JmoîQrÛmao
nhrë`m JmoQ>rda Q>mH$bobo ~i g_mZ AgVo.

åhUwZM      F12 = -F21

åhUwZM AmnUmg `oVo,
(Δp)1   = - (Δp)2

    t           t
   m1v1-m1u1   =

 - (m2v2-m2u2)
          t            t
`mbm gmoS>{dë`m Z§Va,
m1u1+m2u2 = m1v1+m2v2

m1u1+m2u2 ho XmoZ JmoQ>çmÀ`m AmJmoXaMo

SCERT T
ELA

NGANA



44 JVrMo {Z`_

Δp = Fnet  ΔΔΔΔΔt
Oar Δpho XmoÝhr g§X^m©V g_mZ AgVo Var

_wi ~imMo nar_mU  (Fnet) A§S>çmda H$m ©̀aV
Agbobo ~i R>a{dVo H$s A§S>r \w$Q>Uma qH$dm
Zmhr.

EH$ {Ho«$Ho$Q> nQw> EH$m AVr JVrerb M|Sw>bm
PobV AgVmZm Vmo Ë`mMo XmoÝhr hmV _mJo
AmoT>Vmo H$maU H$m` Amho? Oa Ë`mMo hmV _mJo
AmoT>bo ZmhrVa H$m` hmoD$ eH$ob?

M|Sw> Ë`mbm {ZíMrVM OI_r H$aob O|ìhm
Vmo Ë`mMo hmV _mJo KoVmo V|ìhm Vmo H$_r ~imMm
AZŵ d Vmo A{YH$ doio gmR>r H$aVmo.O|ìhm Vw_Mo
hmV Wm§~VmV V|ìhmM M|Sw> Wm§~Vmo .ho Xe©{dVo
H$s g§doJm _Yrb ~Xb hm \$º$ ~imÀ`m
nar_mUmdaM AmYmarV ZgwZ doioda XoIrb
AmYmarV AgVo. Á`m doir EH$m dñVwda ~i
{Z_m©U hmoVo.

 EH$ CëH$m H$U (_moQ>moamB©Q)> n¥ÏdrÀ`m
n ¥ï >^mJmda nm ohMÊ`m AmJm oXaM
dmVmdaUmV OiVo Ë`mÀ`m g§doJmbm H$m`
åhUVmV?

 Ogo Vwåhr EH$ dOZXma M|Sw> da \o$H$Vm
V|ìhm Vw_À`m nm`mda gmYmaU ~imMm
H$mhr ~Xb hmoVmo H$m?

 O|ìhm EH$ Zmai EH$m PmS>mdéZ nS>Vo
Am{U O_rZrda Z CgiVm AmXiVo V|ìhm
Ë`mÀ`m g§doJmbm H$m` hmoVo?

 H$ma _Ü ò hdoÀ`m {neì`m gwajrVogmT>r
dmnaë`m OmVmV H$maU H$m` ?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5
EH$m Š`mZmZ° Mo dOZ m1 = 12000
{H$.J«m. Amho EH$m gm\$ g_m§Va n¥îQ>^mJmda
R>odbo Amho EH$m m2 = 300 {H$.J«m. dOZo

 darb g_rH$aUmdéZ AmnUmg _mhrV
Amho H$s _wi ~imMm JwUmH$ma Am{U nañna
{H«$`oMm doJ `mbm _wi ~imMm AmdoJ Ago
åhUVmV. AmdoJ ho g§doJmVrb ~XbmÀ`m g_mU
AgVo Oo EH$ dñVw à`moJmÀ`m doir AZw^d
H$aVo.Oo ~i EH$m _`m©{XV doio n`ªV H$m`©aV
AgVmV.Ë`m oZ m Amd oJ r` ~i Ag o
åhUVmV.Zoh_r AmdoJmMo nar_mU Iwn _moR>o
AgVo.Ë`mMm à^md àe§g{Z` AgVo,Oar Ë`mMm
~i EH$ X_ H$_r Agob Mbm Imbrb H$m ©̀H¥$Vr
Mo {ZarjZ H$am.

H$m`©H¥$VrH$m`©H¥$VrH$m`©H¥$VrH$m`©H¥$VrH$m`©H¥$Vr-8

A§S>r \o$H$Uo…A§S>r \o$H$Uo…A§S>r \o$H$Uo…A§S>r \o$H$Uo…A§S>r \o$H$Uo…
XmoZ A§S>o ¿`m Am{U EH$m Aem {ZíMrV

C§Mr nmgwZ \o$H$m H$s EH$ A§S>r \$aer da
nS>bm nmhrOo Am{U Owgar A§S>r EH$m Za_
Cerda nS>bm nmhrOo.

XmoÝhr A§S>r \o$H$ë`m Z§Va Vwåhmbm H$m`
~Yb {XgwZ òB©b?H$maU H$m`?

AmH¥$Vr -21AmH¥$Vr -21AmH¥$Vr -21AmH¥$Vr -21AmH¥$Vr -21- (a) EH$m \$aerda nS>ZmaoEH$m \$aerda nS>ZmaoEH$m \$aerda nS>ZmaoEH$m \$aerda nS>ZmaoEH$m \$aerda nS>Zmao
A§Sr A§Sr A§Sr A§Sr A§Sr (b) EH$m Za_ Cerda nS>bobo A§Sr.EH$m Za_ Cerda nS>bobo A§Sr.EH$m Za_ Cerda nS>bobo A§Sr.EH$m Za_ Cerda nS>bobo A§Sr.EH$m Za_ Cerda nS>bobo A§Sr.

O|ìhm AmnU EH$ A§S>r EH$m \$aerda
\o$H$Vmo Vo \w$Qw>Z OmVo, H$maU Iwn _moR>>o ~i
AJXr H$_r doiogmR>r A§S>rda H$m ©̀aV AgVo.

Δp = Fnet Δt
O|ìhm AmnU EH$ A§S>r EH$m Za_ Cerda

\o$H$Vmo Vo \w$Q>V Zmhr, H$maU H$_r ~i AYrH$
doiogmR>r A§S>çmda H$m`©aV AgVo.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
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Agboë`m g_m§Va {XeoV  v2 = 400 {_/go
odoJmZo OmiVo Va Š`mZm°Z Mm doJ _mhrV
H$am O|ìhm Ë`mbm _mabo OmVo.

gmoS>dUwH$…gmoS>dUwH$…gmoS>dUwH$…gmoS>dUwH$…gmoS>dUwH$…
EH$m Š`mZ°m°°Z À`m ~moa _Ü`o Agboë`m

nmdS>a dm`wMm Xm~ åhUOo Ë`mMo A§Va ~i
Amho EH$m nÕVr da \°$atJÀ`m doir H$m`©aV
Agbobo ~mø ~i ewÝ` AgVo.

g_Om v1 hm nÜXVrMm doJ Jmoir _maë`m
Z§Va Mm Amho g§nwU© nÜXVrMo gwédmVrMm g§doJ
ewÝ` Amho.

nÕVrMm g§doJ = m1v1+m2v2 .aoIr`
g§doJmÀ`m Amj`VoÀ`m {Z`_m nmgwZ AmnUmg

`oVo {H$ m1v1+m2v2 = 0
m1v1 = - m2v2

v1 = - m2v2 /m1

{Xboë`m qH$_VrZm darb g_rH$aUmV
_m§S>ë`mZo AmnUmg `oVo {H$ ,

v1 = -
 (300kg) x (400m/s)

12000kg
= -10 m/s.

Aem àH$mao Jmobr _maë`m Z§Va Š`mZm°Z
Mm doJ 10 _r/go Amho. òWo, ‘-’ {MÝh ho JmoirÀ`m
JVrÀ`m {déÜX ~mOwUo nÜXVrZo Ho$bobo MbZ
Xe©{dVo.

_hËdmMo eãX…_hËdmMo eãX…_hËdmMo eãX…_hËdmMo eãX…_hËdmMo eãX…

AmnU H$m`{eH$bmoAmhmoV

JVrMo {Z`_,OS>Ëd,^ma,aoIr` g§doJ,g§doJmMm Ajæ`VoMm {Z`_,AmdoJ,AmdoJ ~b

JVrMm nhrbm {Z`_… EH$ dñVw {Za§Va EH$m píWa nar{ñWVrV qH$dm gma»`m JVrV AgVo Omo
n ª̀V Ë`mÀ`mda EImXo ~mø ~b H$m ©̀aV hmoV Zmhr.
dñVw_Ü ò Agbobr Z¡g{J©H$ j_Vm Ë`mÀ`m {ñWa nar{ñWVwZ qH$dm  gma»`m JVrVwZ ~XbÊ`mMm
ñd^md åhUOo Ë`mMo OS>Ëd hmò .
EImÚm dñVwMm ^ma _moOUo åhUOo Ë`mMo OS>Ëd hmò  ^mamMo  SI nar_mU {H$._r.go. Amho.
JVrMm Xþgam {Z`_ EH$m dñVwMo g§doJm_Ü ò Xa ~Xb ho Ë`mÀ`m H$m ©̀aV Agboë`m _wi
~XbmÀ`m g_ à_mUmV AgVo Am{U Vo _wi ~imÀ`m {XeoV KS>Vo.
EH$m dñVwMm aofr` g§doJ hm Ë`mÀ`m ^mamÀ`m Am{U doJmÀ`m JwUmH$mam EodT>o AgVo. p = mv

EH$ Ý ẁQ>Z åhUOo 1{H$./J«m.dOZ Agboë`m dñVwV 1_r./go2 ËdaU CËnÞ H$aUmao ~i O|ìhm
Ë`mÀ`mda H$m ©̀aV AgVo.1 Ý ẁQ>Z(N) = 1H$./J«m. x 1 _r.go.-2

JVrMm Vrgam {Z`_… Oa EH$ dñVw Xþgè`m dñVwda ~i Q>mH$Vo V|ìhm Xþgar dñVw nhrë`m dñVwda
nar_mUmV g_mZ Agbobo ~i Am{U {déÜX {XeoV Q>mH$Vo.
EH$m doJù`m nÜXVr_Ü ò Ë`mMm AW© åhUOo VoWo ~mhoarc ~i Zmhr. g§nwU© g§doJmMo OVZ Ho$bo Amho
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g§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZ
1) ImbrbgmR>r H$maUo g_OmdwZ gm§Jm.(AS 1)

a) O|ìhm EH$ MQ>B©bm bmR>rZo _mabr Va Ë`mVwZ Ywi ~mhoa `oVo.

b) ~gÀ`m daÀ`m N>namda R>>odboë`m gm_mZmbm XmoarZo ~m§Ybo OmVo.

c) {H«$Ho$Q> _Ü`o EH$ doJdmZ Jmob§XmO Iwn A§VamdéZ M|Sw> \o$H$Ê`mÀ`m AmJmoXa YmdVmo.

2) MbZmÀ¶m {VÝhr {Z¶‘mMo EH$-EH$ CXmhaU XoD$Z ñnï> H$am?
3) Imbrb ñnï> H$am?

A. ñWrVrO OS>Ëd Am. MbZmMo OS>Ëd B$. g§doJ  B©>. AmdoJ C. AmdoJr¶ ~b

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ

1) XmoZ dñVw Á`mMo ^ma 8 {H$.J«m Am{U 25 {H$.J«m AmhoV. `m n¡H$s H$moUË`m dñVwda OmñV OS>Ëd
Amho? H$maU H$m? (AS 1)

2) 6.0 {H$./_r Jmob§XmOrÀ`m M|Sw>Mo g§doJ H$m` hmoB©b Oa Vo 2.2{_./go.doJmUo MoSw> \o$H$V Agob Va
(CÎma 13.2{H$./J«m go2) (AS 1)

3) XmoZ _mUgm§Zr XmoKm§Mo _wi ~i 200 N. {_iwZ EH$m H$mabm 3 g|H$XmgmT>r T>H$bVmV Va
(a) H$mabm Amdí`H$ Agbobm AmdoJ H$mT>m?(AS 1)

(b) Oa H$maMm ^ma 1200{H$.J«m Agob Va Ë`mÀ`m doJm_Ü ò Pmbobm ~Xb H$m` hmoB©b?
(CÎma (a) 600 N.s      (b) 0.5 m/s)

4) EH$m [ñWa [R>H$mUr Agbobo dñVwMm gwédmVrMm ^ma 1.4{H$.J«m Amho Ë`mÀ`mda 0.2go gmR>r
H$m ©̀aV amhVo O|ìhm ~i H$m ©̀ H$aUo ~§X hmoVo na§Vw 4 {_.2 goH§$XmV MbZ H$aVo Va ~iMo
nar_mU _mhrV H$am (CÎma…14 N)(AS 1)

5) 5 {H$.J«m. ^ma Agbobm dñVw 10 {_.go-1 doJmZo MbZ H$aV AmhoV. ~i Amem àH$mao bmdbo OmVo
H$s 20 go. _Ü ò 25 _r-1. go.doJ àá H$aVo dñVwda bmdboë`m ~imMr qH$å_V [H$Vr hmoB©b?
(CÎma … : 5 N )(AS 1)

6) 400 J«m. dOZmMm EH$ hmVmoS>m 30 _r g| Zo JVrerb AgwZ EH$ {IS>Š`m da AmXiVo.{Iim
hm hmVmoS>çmbm EH$ X_ H$_r doimV åhUOo 0.01g|H§$XmV Wm§~{dVo. {Iù`mMo hmVmoS>çmda ~i
H$m` hmoB©b?(CÎma : 1200 N)(AS 1)

7) 30 {H$.J«m. dOZmMm EH$ ì`º$s \$Îm 450 N.~i dmnéZ EH$m XmoarMm Cn`moJ H$éZ
MR>Ê`mMm à`moJ H$aVmo. Va H$_mb ËdaU {H$Vr Agbo nmhrOo Á`m_wio Vmo gwajrV MTw>
eH$Vmo?.(CÎma  : 15 m/s2 )(AS 1,(AS 7)

Vwåhr {eH$bmV Ë`mV àJVr H$aUo…Vwåhr {eH$bmV Ë`mV àJVr H$aUo…Vwåhr {eH$bmV Ë`mV àJVr H$aUo…Vwåhr {eH$bmV Ë`mV àJVr H$aUo…Vwåhr {eH$bmV Ë`mV àJVr H$aUo…
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T1          T2

Cƒ {dMmagaUrMo àíZCƒ {dMmagaUrMo àíZCƒ {dMmagaUrMo àíZCƒ {dMmagaUrMo àíZCƒ {dMmagaUrMo àíZ

1) EH$m _moQ>ma dmhZmMo dOZ 1500 {H$.J«m. Amho amoS> _Ü ò Am{U dmhUm_Ü ò H$sVr ~i Agbo
nmhrOo Oa Vo dmhU F¥$U ËdaU1.7_r go.2 Wm§~dm`Mo Amho (CÎma   2550 N dmhUmÀ`m {déÜX
{XeoV)(AS 1,(AS 7)

2) XmoZ KgaUmao ~\$m©Mo VwH$S>o gwédmVrg pñWa OmJr AgVmV Am{U EH$_oH$m§g T>H$bVmV. Oa
EH$ ñHo$Q> Mo dOZ 60 {H$./J«m. Á`mMm doJ2_r./go.Amho. Xþgè`m ñHo$Q>Mm doJ H$m` hmoB©b Á`mMo
dOZ 40 {H$./J«m.g| Amho? (AS 1,(AS 7) (CÎma…30 _r./go {déÜX {XeoV)

3) {VZ gmaIo R>>moH$io, àË òH$s 10 {H$.J«m.dOZ AmH¥$VrV XmI{dë`mà_mUo EH$m g_m§Va Kf©U
Zgboë`m ^mJmda AmoT>bo. Oa VmU (F) XmoarVrb 30N.Agob Va àË òH$ R>>moH$ù`mMo ËdaU
_mhrV H$am?Am{U Xþgè`m Xmoar _Ü ò Agbobo VmU H$m` AmhoV? (XmoarMo dOZ J«hrV YéZ
H$am)

   (CÎma: a = 1go/.{_2 , T1 =10N, T2 = 20N) (AS 1)

4) Oa EH$ _mer AVr doJmZo OmUmè`m ~gda AmXibr Va, (AS 1,(AS 2)
(a) _merMo Am{U ~gMo à^m{dV ~i gmaIo Amho H$m?H$maU H$m`?
(b) _merMo Am{U ~gMo ËdaU gmaIo Amho H$m?H$maU H$m`?

1. MbZmV AgUmar EImXr dñVw ~mhoarb ~i bmdon¶ªV MbZmVM AgVo. Ago [     ]
åhUUmam emñÌk
a) A[añQ>m°Q>b b) J°{bbrAmo c) Ý¶wQ>Z d) S>m°ëQ>Z

2. Oa dñVwdarb H$m¶©aV EHw$U ~b ewÝ¶ Agë¶mg Vr dñVw ........ pñWVrV [     ]
AgVo.
a) g‘Vmob b) MbZ c) MbZmMo OS>Ëd d) EH$g‘mZ MbZ

3. dñVwMo OS>Ëd ¶mda Adb§~wZ AgVo. [     ]
a) AmH$ma b) KZ’$i c) dñVw‘mZ d) joÌ’$i

4. Ý¶wQ>Z MbZmV dñVw‘mZ ¶m eãXmMm dmna .......... Xe©{dÊ¶mgmR>r H$aVmo. [     ]
a) aoIr¶ g§doJ b) MbZmMo OS>Ëd c) MbZmMm 3 am {Z¶‘ d) pñWa AgVm§Zm OS>Ëd

n`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>mn`m©`r CÎmao {ZdS>m
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5. g§doJmMo S.I. EH$H$ ............ Amho. [     ]
a) ‘rQ>a/goH§$X b) {H$.J«m/‘rQ>a c) {H$.J«m ‘r./goH§$X d) {H $ .J « m ‘r./

goH§$X2

1. Ý¶wQ>ZÀ¶m MbZmMm n{hbm {Z¶‘ {gX²Y H$aUmam à¶moJ H$am Am{U Ahdmb V¶ma H$am?
2. XmoZ {^Þ dñVwda H$m¶©aV {H«$¶m Am{U à{V{H«$¶m ~i XmIdUmam à¶moJ H$am?

1. Ý¶wQ>ZÀ¶m n{hë¶m {Z¶‘mMo CXmhaU X¡Z§{XZ OrdZmV KoD$Z Ë¶mMo {ZarjU H$am? Am{U EH$
Ahdmb V¶ma H$am?

2. Vw‘À¶m X¡Z§{XZ OrdZmV AmT>iboë¶m {H«$¶m Am{U à{V{H«$¶m ¶m Ý¶wQ>ZÀ¶m {Vgè¶m {Z¶‘mMm
nwamdm Agboë¶m CXmhaUmda EH$ Ahdmb V¶ma H$am?

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

SCERT T
ELA

NGANA



Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20Voc§JmZm emgZmìXmao _mo\$V {dVaU 2019-20 49

7 ì¶m Am{U 8 >ì¶m dJm©V AmnU àH$memÀ`m namdV©Zm {df`r {eH$cmo AmhomV.
{ZgJm©Mo gm¡§X`© ho àH$memZo ñnîQ>nUo {XgVo. ~aoMeo {MÎmdoYH$ Anwd© XoImdo  àH$me
àXeuV H$aVo.

Ë`m_Yrc H$mhr§Mm {Z[aúmU H$é `m.
nmÊ`mZo ^acoë`m EH$m ^m§S>çmÀ`m Vimcm EH$ ZmUr R>odcr Va Vr ZmUr da

Amë`m gmaIo {XgVo Ago Vw_À`m {Z[aúmUmg AmcoM Agoc. Ë`mM à_mUo nmÊ`mZo
^acoë`m EH$m ½cmg _Ü`o qc~w R>odcm Va Ë`mMm AmH$ma _moR>m Pmë`m gmaIm {XgVmo.
H$mhr {chcoë`m H$mJXmda Ooìhm OmS> H$mM R>odVmo Am{U Ë`m H$mMoVwZ Ë`m H$mJXmcm
nm{hco Va Ë`mVrc Aúma _moR>o {XgVmV.
• darc {Z[aúmUmV Oo KS>V Amho Ë`mgmR>r H$maU H$moUVo Amho?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 1
EH$ H$mMoÀ`m ^m§S>çmV H$mhr nmUr ¿`m. Ë`m_Ü`o noÝgrc R>odm. AmVm Ë`m noÝgrc

cm H$mMoÀ`m EH$m ~mOwZo nhm Am{U VgoM H$mMoÀ`m daÀ`m ~mOwZo nhm.
• Vo H$go {XgV Amho?
• doJdoJù`m XmoZ àH$mao nm{hë`mg Vwåhmcm H$mhr \$aH$ {XgV Amho H$m?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 2
gw`m©Mo  CU nS>V Agcoë`m EH$ cm§~ q^VrOdi (gw_mao 30 \w$Q> cm§~r) Om Am{U

[^§VrÀ`m EH$m eodQ>cm Vwåhr C^o amhþZ Xþgè`m eodQ>cm VoOñdr YmVwMo dñVw hmVmV
YéZ Vw_À`m {_Ìmcm C ô amhÊ`mg gm§Jm. q^VrÀ`m H$mhr C§M A§Vamda Vr YmVwMr
dñVw AgVm§Zm, [ §̂V AmaemgmaIo dV©UwH$ H$aV Ë`mda YmVwÀ`m dñVwMr namdVuV
à{V_m {XgVo.
• q^Vrda dñVwMr àVr_m H$m {XgV Amho?

darc n«íZmMo CÎma XoÊ`mgmR>r Am{U Xe©{dcoë`m g§X^m©Mo H$maU XoÊ`mgmR>r
Amnë`mcm n«H$memÀ`m AndV©ZmMo Anwd© XoImdo g_OZo Amdí`H$ Amho.

g_Vc n¥ð>̂ mJmda n«H$memMo AndV©Z
4
YS>mYS>mYS>mYS>mYS>m

(Refraction of Light at Plane Surfaces)
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g_Vc n¥ð>^mJmda n«H$memMo AndV©Z50 dJ© 9 dmdJ© 9 dmdJ© 9 dmdJ© 9 dmdJ© 9 dm

namd©VZ namd©VZ namd©VZ namd©VZ namd©VZ (Refraction)

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr  3
EH$ H$mMoMo ImobJQ> ̂ m§S>o ¿`m. ̂ m§S>çmÀ`m Vimcm EH$ ZmUo R>odm. (AmH¥$Vr 1(b)

nhm)  OoWwZ Vwåhmcm ZmUo {XgUma Zmhr VodT>çm A§Vamda C^o ahm. AmVm Vw_À`m
{_Ìmcm Ë`m ^m§S>çmV nmUr Q>mH$m`cm gm§Jm. Ooìhm ^m§S>o nmÊ`mZo ^aoc Voìhm Vwåhmcm
Vo ZmUr nwÝhm {Xgoc. (AmH¥$Vr 1(c) nmhm)

•  nmÊ`mZo ^m§S>o ^aë`mZ§Va Vwåhr ZmUr H$m nmhþ
eH$Vm?

Ooìhm ^m§S>o [aH$m_o AgVo Voìhm ZmÊ`m nmgwZ
{ZKUmè`m àH$memMm {H$aU Vw_À`m S>moù`m§Zm {XgV
Zmhr. ho Vwåhmcm _m{hV Amho. (AmH¥$Vr 1b nhm )
åhUwZ Vwåhr ZmUo nmhþ eH$V Zmhr. nU Ooìhm ^m§S>o
nmÊ`mZo ^aë`m OmB©c Voìhm ZmUr {Xgoc.
•  ho H$go eŠ` Amho?
•Ooìhm ^m§S>o nmÊ`mZo ^aco OmB©c Voìhm ZmÊ`mnmgwZ
{H$aU Vw_À`m n ª̀V nmohMoc Ago Vwåhmcm dmQ>Vo H$m`?

Oa hmò  Agoc Va ZmÊ`m nmgwZ Vw_À`m S>moù`m
n`ªV {H$aUmMo AmH¥$Vr aoImQ>m. Ooìhm àH$memMo {H$aU
EH$m _mÜ`_mV àdmg H$aVo Voìhm Vo EH$m gai aofoV
AgVo. ho cúmmV Agw Úm.
•nmUr Am{U hdocm doJio H$aUmè`m n¥ð>^mJmda àH$me
{H$aUmMo H$m` KS>Vo?
•Xþgè`m doir àH$memMo {H$aU dmH$Ê`mMo H$maU H$m`?

\$m_©Q>À`m {Z`_mZwgma(Fermat’s principle)
darc àíZmMo CËa XoD$ eH$Vmo. \$m_©Q>Mo {Z`_ Ago
Amho H$s, àH$me {H$aU Ho$ìhm§hr EH$m aofoVrc XomZ
q~Xþ _Ü ò àdmg H$aVo Am{U Vo H$_r doi cmJUmè`m
eŠ` A§VamMm dmna H$aVo.

darc H¥$VrV àH$me {H$aUmMo {Z[aúmU Ho$co Va
nmUr, hdm `m _mÜ`_mZm doJio H$aUmao _Ü`
(interface) da àH$me {H$aU Ë`mÀ`m {Xemcm

~XcdV Amho Ago ñnï> homVo. ZmÊ`mnmgwZ S>moù`mn ©̀V nmohMÊ`mgmR>r H$_r doi cmJV
Amho. åhUwZ n«H$me {H$aU hm _mJ© {ZdS>cm Amho. _mÜ`_mZm doJio H$aUmao _Ü`mda
àH$me {H$aUmMm doJ ~Xccm VaM ho eŠ` Amho. åhUwZ AmnU Ago {ZíH$f© H$mTw>
eH$Vmo H$s, Ooìhm àH$me {H$aU EH$m _Ü`m_mVwZ Xþgè`m _mÜ`_mV àgaU H$aVo Voìhm
àH$memMr JVr ~XcVo.

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-1(a)

S>moim
n«H$me {H$aU

  AnmaXe©H$
~mOw

ZmUo

ZmUo

n«H$me {H$aU

  AnmaXe©H$
~mOw

S>moim

ZmUo

n«H$me {H$aU

  AnmaXe©H$
~mOw

nmUr

S>moim

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-1(b)

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-1(c)
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V1

V2

N

N

YZr`

{dai

AmH¥$Vr-3(A)AmH¥$Vr-3(A)AmH¥$Vr-3(A)AmH¥$Vr-3(A)AmH¥$Vr-3(A)

AmH¥$Vr-2(A)AmH¥$Vr-2(A)AmH¥$Vr-2(A)AmH¥$Vr-2(A)AmH¥$Vr-2(A)

V1

V2

N

NN-ñV§̂ rH$m

{dai

Y{Z`

_Ü`

“EH$m _mÜ`_mVwZ Xþgè`m _mÜ`_mV àdmg H$aVm§Zm àH$me {H$aUmMo doJ ~Xcë`mZo
àH$me {H$aUmMr {Xem ~XcVo `mcm àH$memMo AndV©Z Ago åhUVmV. EH$m _Ü`mcm
c§~ nVZmcm gmoSw>Z Cacoë`m H$moUË`mhr g§X^m©V àH$me {H$aU AndV©Z hmoVm§Zm
àH$me {H$aU dmH$cocm {XgVmo. ”

~mOwMr AmH¥$Vr 2(A)Am{U (~) _Ü ò XmIdë`m
à_mUo 1 ë`m _mÜ`_mVwZ  v1JVrZo Xþgè`m _mÜ`_mV  v2

JVrZo àdmg H$arV Amho. Ago {dMmamV KoD$.
•  AndVuV {H$aUmcm AZwgéZ AmH¥$Vr 2(A) Am{U 2

(~) _Ü ò Vwåhmcm H$mhr \$aH$mMr Zm|X Pmcr H$m?
• AndVuV {H$aU Am{U àH$memMr JVrV Pmcoë`m

~Xcm_Ü ò H$mhr g§~§Y Amho H$m?
EH$m _mÜ`_m _Ü`o àH$memÀ`m JVr_Ü`o Pmcoë`m

~Xcm_wio AndV©Z KS>Vo Ago à`moJ XmIdV Amho.
Oa v2 hm v1 noúmm H$_r Agoc Va _mÜ`_ 1 noúmm

_mÜ`_ 2 ho XmQ> Amho Ago åhUVmo.
Oa v2hm v1 noúmm OmñV Agoc Va _mÜ`_ 1 noúmm

_mÜ`_ 2 ho {dai Amho Ago åhUVmo.
àH$me {H$aU {dai _mÜ`_mVwZ KZ _mÜ`_mV àdoe

H$aVm§Zm XmoZ _mÜ`_mZm doJio H$aUmè`m _Ü`m da H$mT>coë`m
ñV§̂ rHo$H$S>o AndV©Z {H$aU gaH$Vo. Ooìhm KZ _mÜ`_mVwZ
{dai _mÜ`_mV Vo àdmg H$aVo Voìhm Vo ñV§̂ rHo$À`m Xþa
dmH$Vo. XmoZ _mÜ`_mZm doJio H$aUmè`m _Ü`mda àH$me
{H$aU Ë`mÀ`m _mJm©cm ~XcdVo Ago AmnU nm{hco AmhmoV.
AmH¥$Vr (3) _Ü ò XmIdë`mà_mUo nVZ q~Xþ da ñV§̂ rH$m
H$mT>m.

ñV§^rH$m gmo~V AmnmVr {H$aUmZo V`ma Pmcocm H$moZ
g_Om ‘i’ Amho Am{U ñV§̂ rH$m gmo~V AndVuV {H$aUmZo
V`ma Pmcocm H$moZ g_Om  r Amho. `m H$moZm§Zm AZwH«$_o
AmnmVr H$moZ Am{U AndV©Z H$moZ Ago åhUVmV.

AndV©Z Mr à{H«$`m ñnï> H$aÊ`mgmR>r Amnë`mcm pñWa§mH$
{df`r _m{hV H$aÊ`mMr JaV Amho. Á`mcm AndV©Zm§H$
(refractive index)  Ago åhUVmV. Oo nmaXe©H$ _mÜ`_mMo
JwUY_© Amho. `m {df`r AmnU {eHw$ `m.

àH$me {H$aU EH$m _mÜ`_mVwZ Xþgè`m _mÜ`_mV àdmg
H$aVm§Zm Ë`mÀ`m {XeoV {H$Vr ~Xc KS>Vo ho AndV©Zm§H$mÀ`m
énmV XmI{dVmV. AmH¥$Vr-3AmH¥$Vr-3AmH¥$Vr-3AmH¥$Vr-3AmH¥$Vr-3
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AndV©Zm§H$ AndV©Zm§H$ AndV©Zm§H$ AndV©Zm§H$ AndV©Zm§H$ (Refractive index)

{Zdm©V OmJoV (vacuum) àH$me gw_mao  3x108 m/s  JVrZo àdmg H$aVo. (‘c’
AúmamZo Xe©{dVmV.)BVa nmaXe©H$ _mÜ`_m_Ü ò àH$memMr JVr ‘c’  noúmm H$_r AgVo.

EH$m {ZpíMV _mÜ`_m_Ü ò n«H$memMr JVr  ‘v’  g_Ow. Ë`m àH$memMr JVr Am{U
{Zdm©V OmJoVrc àH$emMr JVr Mo JwUmoÎma AndV©ZmH$  ‘n’ cm _m{hV H$aVo. `mcm
{Zanoúm AndV©Zm§H$ (absolute refractive index) Ago åhUVmV.

{Zanoúm AndV©Zm§H$ = {Zdm©V OmJoV àH$memMr JVr/ _mÜ`_mV àH$memMr JVr
n = c/v ...............(1)

ho _mno Zgcoco amer AmhoV H$maU ho gma»`mM ^m¡{VH$ ametMr JwUmoÎma Amho.
EH$m _mÜ`_mV àH$memMr JVr {H$Vr H$_r d {H$Vr OmñV Amho `mMr H$ënZm
AndV©Zm§H$ _wio Amnë`mcm {_iVo. EH$m _mÜ`_mMo AndV©Zm§H$ OmñV Agoc Va Ë`m
_mÜ`_mV àH$memMr JVr H$_r AgVo. Am{U AndV©Zm§H$ H$_r Agoc Va àH$memMr
JVr OmñV AgVo. AndV©Zm§H$  ‘n’  åhUOo EH$m _mÜ`_mVrc àH$memMr JVr hr
{Zdm©V OmJoVrc àH$memÀ`m JVrMo ndo ^mJ Amho.

CXmhaUmW© H$mMoMo AndV©Zm§H$  3/2Amho. Va H$mMm _Ü`o àH$memMr JVr (2/3)
3 x108 m/s = 2 x108 m/s hmoVo.  Vº$m :1

H$mhr dñVwÀ`m _mÜ`_mMo AndV©Zm§H$
gwMZmgwMZmgwMZmgwMZmgwMZm : Vº$m 1 déZ Ñï>r‘mZ KZ _mÜ`_ Agcoë`m§Zm dñVw_mZ KZVm OmñV

ZgVo ho Vwåhmcm _m{hV Amho. CXmhaUmW© am°Ho$c Mo AndV©Zm§H$ OmñV Amho. Am{U Vo
Ñï>rg§~§Yr nmÊ`mnoúmm OmñV KZ Agë`mZo Ë`mMr dñVw_mZ KZVm hr nmÊ`mnoúmm H$_r
Amho.
• {d{dY nXmWm©À`m _mÜ`_mZm AndV©Zm§H$ doJdoJio H$m AgVo?

• EImÚm _mÜ`_mMo AndV©ZmH$ H$moUË`m Jmoï>rda Adc§~wZ  AgVo? AndV©Zm§H$
Imcrc da Adc§§~wZ  AgVo.
(1) dñVwMo ñd^md (2) dmnacoë`m àH$memMr Va§J cm§~r

_mÜ`__mÜ`__mÜ`__mÜ`__mÜ`_    AndV©Zm§H$   AndV©Zm§H$   AndV©Zm§H$   AndV©Zm§H$   AndV©Zm§H$ _mÜ`__mÜ`__mÜ`__mÜ`__mÜ`_ AndV©Zm§H$AndV©Zm§H$AndV©Zm§H$AndV©Zm§H$AndV©Zm§H$
hdm 1.0003 H°$ZS>m ãcmg_(Canada balsam) 1.53
~\©$ 1.31 am°H$ _rR> (Rock salt) 1.54
nmUr 1.33 H$m~©Z S>m`gë\$mB©S>Carbon Diasulphide 1.63
am°Ho$c 1.44 XmQ> H$mMoMm JmaJmoQ>r 1.65
â ẁOS> H$mQ>©O (Fused quartz) 1.46 _Ur 1.71
Q>anoÝQ>mB©Z Voc (Turpentine) 1.47 B§XþZrc _Ur({Zc) 1.77
H$m°D$Z H$mM (Crown glass) 1.52 {ham 2.42
~o§OtZ (Benzene) 1.50
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gmnoúm AndV©Zm§H$ gmnoúm AndV©Zm§H$ gmnoúm AndV©Zm§H$ gmnoúm AndV©Zm§H$ gmnoúm AndV©Zm§H$ (Relative refractive index)
nm{hë`m _mÜ`_mVrc àH$memMr JVr Am{U Xþgè`m _mÜ`_mVrc àH$memMr JVrMo

JwUmoÎma ho nm{hë`m _mÜ`_mdéZ Xþgè`m _mÜ`_mMo AndV©Zm§H$ hmo`. g_Om  v1 Am{U
v2  AZwH«$_o nm{hco Am{U Xþgao _mÜ`_mVrc àH$memMr JVr Agoc Va
nm{hë`m _mÜ`_mdéZ Xþgè`m _mÜ`_mMo AndV©Zm§H$

n21 = nm{hë`m _mÜ`_mVrc àH$memMr JVr  / Xþgè`m _mÜ`_mVrc àH$memMr JVr
n21 = v1/v2

A§e Am{U N>oXmcm  c Zo ^mJ {Xë`mZ§Va
n21 = ( v1/c)  / ( v2/c)  = (1/ n1 ) /(1/ n2 )

  n21 = n2  / n1 ....................(2)
`mcm gmnoúm AndV©Zm§H$ Ago åhUVmV. gmnoúm AndV©Zm§H$mMr ì`m»`m AmnU
Imcrc n«H$mao H$é eH$Vmo.

CÔoeCÔoeCÔoeCÔoeCÔoe: AmnmVr H$moZ Am{U AndVuV H$moZm_Yrc g§~§Y _m{hV H$aUo.
Amdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«rAmdí`H$ gm_wJ«r:  EH$ \$ir, nm§T>am MmQ>©, H$moZ_mnH$, _moOnÅ>r, H$mù`m a§JmZo

a§JrV Ho$coco chmZ \$ir, gw_mao 2 go._r. OmS>rMo AY©dVw©imH$ma H$mMoMr MH$Vr,
noÝgrc Am{U coOa n«H$me
nÜXVnÜXVnÜXVnÜXVnÜXV

nm§T>è`m MmQ>© Zo PmHw$Z Agcoco EH$ cmH$S>r \$ir ¿`m. AmH¥$Vr 4(A) _Ü`o
XmI{dë`mn«_mUo H$mJXmÀ`m _Ü`mVwZ OmUmao XmoZ cm§~ aofm H$mT>m. N>oXZ q~Xþcm  O
Zmd Úm. EH$m aofocm  NN  Zmd Úm. Oo  MM åhUwZ Zmd {Xcoë`m aofoMo ñV§^rH$m
Amho. ̀ oWo XmoZ _mÜ`_mÀ`m _Ü`mdéZ H$mT>cocr aofm åhUwZ  MM  Xe©{dVo. ̀ m aofoÀ`m
O `oWo H$mT>cocr ñV§^rH$m åhUwZ NN  Xe©{dVo.

H$moZ _mnH$ ¿`m Am{U AmH¥$Vr 4(A) _Ü ò XmI{dë`mn«_mUo
NN aofoda Ago R>odm H$s, Á`mMm H|$Ð O er V§VmoV§V Owim`cm
nm{hOo. AmH¥$Vr 4 (A) _Ü`o XmI{dë`mn«_mUo NN aofoÀ`m
XomÝhr ~mOwcm 00 Vo 900 À`m H$moZmMr IwU H$am. NN  aofoÀ`m
Xþgè`m ~mOwcm nU `mM nÜXVrZo dH«$ NN aofoda H$moZ Xe©dm.

AmVm AY©dVw©imH$ma H$mMoMr MH$Vr Aer R>odm H$s, Ë`mMm
ì`mg (MM)  aof|À`m _Ü`mda ̀ m`cm nm{hOo Am{U Ë`mMm H|$Ð
O er V§VmoV§V Owim`cm nm{hOo. coOa àH$memZo NN  déZ
àH$me {H$aU àgmarV H$am. hr coOa {H$aU n{hco hdoV àdmg

à`moJemim H¥$Vr 1à`moJemim H¥$Vr 1à`moJemim H¥$Vr 1à`moJemim H¥$Vr 1à`moJemim H¥$Vr 1

AmH¥$Vr-4(A)AmH¥$Vr-4(A)AmH¥$Vr-4(A)AmH¥$Vr-4(A)AmH¥$Vr-4(A)

Xþgè`m _mÜ`_mMo AndV©Zm§H$ ( n2 )
nm{hë`m _mÜ`_mMo AndV©Zm§H$ ( n1 )

gmnoúm AndV©Zm§H$ ( n21 ) =
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i r Sin i Sin r Sin i / Sin r

AmH¥$Vr-4(~)AmH¥$Vr-4(~)AmH¥$Vr-4(~)AmH¥$Vr-4(~)AmH¥$Vr-4(~)

H$éZ XmoZ _mÜ`_mZm doJio H$aUmè`m _Ü` MM déZ  O
q~Xþ da H$mMmV àdoe H$aVmo. AmH¥$Vr 4 (~) _Ü`o
XmI{dë`mà_mUo H$mMm déZ ~mhoa `oUmao {H$aUÀ`m _mJm©cm
{Z[aúmU H$am(H$mMm nmgwZ ~mhoa ̀ oUmao {H$aU _mJm©cm Vwåhr
{Z[aúmU H$é eH$V Zgoc Va H$mim a§J Q>mH$coë`m H$mS>© ~moS>©
cm d¥ËVmH$ma aofoda R>oD$Z coOa {H$aU nS>Umè`m q~Xþcm
AmoiIm, Ë`m déZ àH$me {H$aUmÀ`m _mJm©Mm A§XmO H$am.)
• VoWo {dMcZ Amho H$m`?

AmVm  NN  aofocm 150 H$moZ (AmnmVr H$moZ) H$éZ aofo
déZ coOa {H$aUmcm àgmarV H$am. hm àH$me {H$aU O q~XþdéZ OmÊ`m gmaIo nmhm.
H$mMoÀ`m \$irÀ`m ~mOw déZ ~mhoa ̀ oUmè`m {H$aUmMo {Z[aúmU H$aV AndV©Z H$moZmcm
_moOm. AmnmVr H$moZ, AndV©Z H$moZmÀ`m qH$_Vrcm Vº$m-2 _Ü`o Z_wX H$am.
200,300,400,500 Am{U 600 AmnmVrc H$moZmZo `m à`moJmcm nwÝhm H$am. Ë`mcm
g§~§YrV AndV©Z H$moZm§Zm Ë`mM VŠË`mV Z_wX H$am.

Vº$m -2Vº$m -2Vº$m -2Vº$m -2Vº$m -2

àË òH$ ‘i’ Am{U ‘r’  gmR>r sin i, sin r _m{hV H$am Am{U àË òH$ AmnmVr H$moZmgmR>r
sin i/ sin r  ‘i’Mo _wë`mH§$Z H$am.

gwMZmgwMZmgwMZmgwMZmgwMZm :  àË òH$ g§X^m©gmR>r sin i Am{Usin r Mr qH$_V H$mT>Vm§Zm Vw_À`m {eúmH$m§Mr
_XV ¿`m.

AIoacm Amnë`mcm  sin i / sin r JwUmoÎma pñWa§mH$ åhUwZ {_iVo.
• H$mMoMo AndV©Zm§H$ ho JwUmoÎmaÀ`m g_mZ Amho H$m? H$m?

H$mMoÀ`m AndV©Zm§H$mMo qH$_V `m JwUmoÎmamZo {_iVo. darc à`moJmdéZ Vw_À`m
cúmmV Amco Agoc H$s, gd© g§X^m©V ‘r’ hm‘i’ noúmm H$_r Amho. Am{U àË`oH$ g§X^m©
_Ü`o ñV§^rHo$À`m ~mOwZo PwH$Vo.
• `m {Z[aúmUmdéZ Vwåhr H$m` {ZîH$f© H$mT>mc?

darc à`moJmdéZ AmnU Ago {ZíH$f© H$mTw> eH$Vmo H$s, Ooìhm àH$me {H$aU {dac
_mÜ`_mVwZ (hdm) KZ _mÜ`m_mVwZ (H$mM) àdmg H$aV Agoc Voìhm r Mr qH$_V ‘i’
À`m qH$_Vr noúmm H$_r AgVo. Am{U AndVuV {H$aU ñV§̂ rHo$ H$S>o PwH$Vo.
• Ooìhm àH$me {H$aU KZ_mÜ`_mVwZ {dac _mÜ`_mV àdmg H$arV Agoc Voìhm

H$m` KS>oc `mMm A§XmO Vwåhr H$é eH$Vm H$m?
ho _m{hV H$aÊ`mgmR>r AmUIr EH$ H¥$Ë` KoD$ `m.SCERT T
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H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr  4
EH$ YmVwMr MH$Vr ¿`m. AmH¥$Vr 5(A) _Ü ò XmI{dë`m n«_mUo Ë`mÀ`m H$S>o da

H$moZ_mnH$mMm dmna H$éZ Ho$mZm§Mr IwU H$am. MH$VrÀ`m H|$ÐmV XmoZ ñQ´>m Mr aMZm
Aer H$am H$s, MH$Vr H|$Ðm^modVr {\$aoc.

100 H$moZ H$aoc Agm EH$m ñQ´>mMr aMZm H$am. nmÊ`mZo ̂ acoë`m nmaXe©H$ ̂ mS>§`mV
MH$Vr Cä`mZo AYu ~wS>dm. MH$Vr ~wS>Vm§Zm 100 Mm H$moZ Agcocm ñQ´>m nmÊ`m_Ü`o
Agoc `mMr ImÌr H$éZ ¿`m. AmH¥$Vr 5 (~) _Ü`o
XmI{dë`mà_mUo nmÊ`m_Ü`o Agcoë`m ñQ´>m cm ^mS>çm§À`m
déZ nmhm Z§Va nmÊ`mÀ`m ~mhoa Agcoë`m ñQ´>mMr aMZm
Aer H$am H$s, Vo XmoÝhr EH$m gai aofoV `oB©c.

Z§Va MH$Vr cm nmÊ`mÀ`m ~mhoa H$mT>m Am{U XomÝhr
ñQ´>m Mo {Z[aúmU H$am. Vwåhmcm Vo EH$m gai aofoV {XgUma
Zmhr.
• Ooìhm AmnU ^m§S>çmÀ`m déZ nmhVmo Voìhm Vo gai

aofoV H$m {XgVmV?
Xþgao ñQ´>m Am{U ñV§^rH$m _Yrc Ho$mZmMo _mnZ H$am.

Vw_À`m dhrV Vº$m -2 _Ü ò qH$_VrMr Zm|X H$am. {d^rÞ
nVZ H$moZmgmR>r Ago H$am Am{U AndV©ZmMo H$moZ _m{hV
H$am Am{U VŠË`m_Ü ò Zm|X H$am. VŠË`m _Yrc gm_J«rMm
dmna H$éZ nmÊ`mMo AndV©ZmH$ _m{hV H$am. 480 noúmm
OmñV H$moZ Agcoë`m AmnmVr H$moZmgmR>r ho H¥$Ë` H$é Z`o.
`mMo H$maU Vwåhr Imcrc {d^mJmV {eH$Uma AmhmV.

 nmÊ`mVwZ (KZ _mÜ`_) hdoV ({dac _mÜ`_) n«H$me
{H$aU àgma hmoVo Ë`m gd© g§X^m©_Ü`o  ‘r’ho ‘i’ noúmm OmñV AgVo. åhUwZ darc
H¥$Ë`mìXmao cúmmV `oB©c.à`moJemim H¥$Vr 1 _Ü`o AmnU {Z[aúmU Ho$coë`m A§emÀ`m
nwU© {déÜX `m H¥$VrV àH$me {H$aU àdmg H$aVo.

`m H¥$VrdéZ AmnU Ago gm_Ý`rH$aU H$é eH$Vmo H$s, Ooìhm àH$me {H$aU
KZmVwZ {dac _Ü`o àdoe H$aVo Voìhm Vo ñV§^rHo$ nmgwZ Xþa PwH$Vo Am{U  r > i.

• AmnmVr H$moZ Am{U AndVuV H$moZ `m _Yrc g§~§Y AmnU VmÎdrH$ nUo ~Zdw
eH$Vmo H$m?
AmnmVr H$moZ Am{U AndV©Z H$moZ `m_Yrb g§~§Y

n1 sin i = n2 sin r.
`mbmM ñZobMm {Z`_ (snell’s law) åhUVmV.

AmH¥$Vr-5(A)AmH¥$Vr-5(A)AmH¥$Vr-5(A)AmH¥$Vr-5(A)AmH¥$Vr-5(A)

AmH¥$Vr-5(~)AmH¥$Vr-5(~)AmH¥$Vr-5(~)AmH¥$Vr-5(~)AmH¥$Vr-5(~)

ñQ´>m

ñQ´>m
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2

1

nsin i
sin r n

⇒ =

AmnUmg _m{hV Amho H$s,          2 1

1 2

n v
n v

=

1

2

sin i v
sin r v

⇒ =

O|ìhm àH$me EH$m _mÜ`_mVwZ Xþgè`m _mÜ`_mV àdoe H$aVmo V|ìhm doJmMo

JwUmoÎma 1

2

v
v  AgVo Am{U AndV©Zm§H$mMo JwUmoÎma  2

1

n
n

.  AgVo åhUwZ namdV©Z  Am{U

AndV©Z H$moZ  1

2

sin i v
sin r v

=

AmH¥$Vr 6 (A) _Ü ò XmI{dë`mn«_mUo  B q~Xþ ̀ oWo EH$ ì`º$s OhmOmVwZ nmÊ`mV
nS>cm Am{U _XVrgmR>r AmoaS>V Amho.

 ‘X’  q~XþVwZ H$mT>cocr aofm hr {H$Zmam Amho. {H$Zmè`mda AmnU  ‘A’  q~Xþ Odi
AmhmoV Am{U AmnU hm AnKmV nm{hcm Ago g_Ow. Ë`m ì`º$scm dmMdÊ`mgmR>r
Amnë`mcm H$mhr A§Va O_rZrda Am{U H$mhr A§Va nmÊ`mV àdmg H$amdm cmJUma ho
Amnë`mcm _m{hVM Amho. nmÊ`mV nmohÊ`mnoúmm O_rZrZda OmñV JVrZo niw eH$Vmo.
•  ì`º$scm dmM{dÊ`mgmR>r AmnU H$m` H$é eH$Vmo?
•  ì`º$scm dmM{dÊ`mgmR>r H$_r doimMm

añVm H$moUVm?
•  AmnU gai aofoV OmD$ H$m?

AmnU H$miOrnwd©H$ {dMma Ho$cm Va
Amnë`mcm Ago cúmmV ̀ oB©c H$s, O_rZrda
OmñV A§VamMm àdmg H$aUo Am{U nmÊ`mV
H$_r A§Va àdmg H$aUo \$m`ÚmMo Amho.
H$maU AmnU nmÊ`mV Iwn hiwZo àdmg
H$aVmo. nmÊ`mVrc Am{U O_rZrda JVr
H$mhr Agmo, ì`º$s n`ªV nmohMÊ`mgmR>r
Amnë`mcm ACB Mm A§Vr_ _mJ©Mm dmna
H$amdm cmJUma H$maU gdm©V H$_r doi
KoUmam Vmo _mJ© Amho. (AmH¥$Vr 6 (H$)
nmhm) Oa AmnU BVa H$moUVmhr _mJ© KoVcm Va Vmo cm§~ nS>oc. A  déZ nmÊ`mMm

AmH¥$Vr-6(A)AmH¥$Vr-6(A)AmH¥$Vr-6(A)AmH¥$Vr-6(A)AmH¥$Vr-6(A)

A

B

X

C

doi
  t

Z
AmH¥$Vr-6(~)AmH¥$Vr-6(~)AmH¥$Vr-6(~)AmH¥$Vr-6(~)AmH¥$Vr-6(~)SCERT T
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{H$Zmam g_OUmè`m aofoda Agcoë`m q~Xþ déZ ì`º$s Agcoë`m OmJoda nmohMÊ`mgmR>r
cmJUmè`m doiocm g§~§YrV AmcoI H$mTw>Z Vo 6 (~) _Ü`o XmI{dë`mà_mUo AgVo.

gd© eŠ` doioÀ`m gdm©V H$_r doiogmR>r {H$Zmè`mda ‘C’ q~Xþ KoVco. `mM aofoda
C q~XþÀ`m Odi AmUIr EH$ q~Xþ ‘D’ Mm {dMma H$é. åhUOo ACB Am{U ADB _mJ©
déZ àdmgmgmR>r cmJUmam doi gmaImM Amho Ago g_Ow.

D q~Xþ Am{U C [~§Xþ déZ OmUmè`m XmoÝhr _mJm©Zo A  nmgwZ  B n ª̀V OmÊ`mgmR>r
{H$Vr A§Va nma nmS>mdo cmJUma ho _m{hV H$aÊ`mMm à`ËZ H$é ̀ m. (AmH¥$Vr 6 (H$)
nmhm) AmH¥$Vr 6 (H$) _Ü`o XmI{dë`mà_mUo gwédmVrcm O_rZrdaMm _mJ© AD Am{U
AC  nmhm. XomÝhr  _mJm©À`m _Ycm  D q~Xþda DE c§~ H$mT>mcm Va  AC  _mJm©Zo
VwcZm Ho$cr Va AD _mJm©Zo O_rZrda àdmg Ho$ë`mZo EC EodT>o A§Va H$_r hmoVo. Ë`mM
à_mUo nmÊ`mV àdmg H$aUmao _mJ© CD  Am{U DB   cm nmhm. `m XomÝhr _mJm©À`m
_YmV C q~Xþda CF  c§~ H$mT>cm Va CB  _mJm©Zo VwcZm Ho$cr Va DB _mJm©Zo nmÊ`mV
àdmg Ho$ë`mZo DF  EdT>o A§Va dmT>Vo. åhUOoM ADB_mJm©Zo àdmg Ho$co Va  EC EdT>o
A§Va O_rZrda àdmg H$aÊ`mgmR>r cmJUmam doi dmMVmo. nmÊ`mV DF EdT>o A§Va
àdmg H$aÊ`mgmR>r OmñV doioMr Amdí`H$Vm AgVo. ho XmoÝhr doi g_mZ ìhm`cm
nm{hOo. H$maU ACB, ADB _mJm©Zo àdmg H$aÊ`mgmR>r cmJUmam doi gmaIm Amho Ago
AmnU g_Ocmo hmoVmo.

A B

C

θ

i

rFD

E

r

i
C

X

B

AmH¥$Vr-6(H$)AmH¥$Vr-6(H$)AmH¥$Vr-6(H$)AmH¥$Vr-6(H$)AmH¥$Vr-6(H$)

A

r
 D Am{U C q~XþÀ`m AJXr

Odi AgVm§Zm C Am{U D da
AndVuV H$moZ r KoD$

N

N

E Vo C Am{U D Vo F àdmg H$aÊ`mgmR>r cmJUmam doi g_Om Δt MmcÊ`mgmR>r
Am{U nmohÊ`mgmR>r JVr g_Om v1 Am{U v2 AmH¥$Vr 6(H$) déZ

EC = v1  Δt Am{U DF = v2  Δt
EC / DF = v1/v2 ——————(3)

{H$Zmè`mdaMr aofm X cm c§~ AgUmè`m ñV§^rH$m NN  Am{U ACB _mJm© _Yrc
H$moZ i Am{U r g_Ow
• AmH¥$Vr 6(H$) déZ Vwåhr sin i Am{U sin r _m{hV H$é eH$Vm H$m`?

gwMZm: gwMZm: gwMZm: gwMZm: gwMZm: H$mQ>H$moZ {ÌH$moUmVrb H$moUË`mhr bKyH$moZmMm sin åhUOo {déÕ ~mOw,
H$U© `m§Mo JwUmoÎma hmo`.

sin θ = 
BC
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AmH¥$Vr 6(H$) déZ
 sin i = EC / DC Am{U sin r = DF / DC
åhUwZ
 sin i / sin r = EC / DF ——————(4)
g_rH$aU (3) Am{U (4) déZ
 sin i / sin r =  v1 / v2 ––—————(5)
åhUwZ ì`º$scm dmM{dÊ`mgmR>r darc g_rH$aUmcm g_mYmZ H$aÊ`mè`m _mJm©Mr

{ZdS> H$amdr. `m g_rH$aUmcm _m{hV H$aÊ`mgmR>r AmnU H${Zð> H$mi VËdmMm
Cn`moJ Hocm. `mM {Z`_mcm AmnU àH$me {H$aUmgmR>r gwÜXm dmnaVmo. åhUwZ
g_rH$aU (5) déZ

sin i / sin r = v1 / v2 = n2 / n1,       (since v1 / v2 = n2 / n1)
 n1 sin i = n2 sin r.

`mcm ñZocMm ( Snell’s law.) {Z`_ Ago åhUVmV.

darc MM}déZ AmnU Ago {ZîH$f© H$mTw> eH$Vmo H$s, Ooìhm àH$me {H$aU EH$m
_mÜ`_mVwZ Xþgè`m _mÜ`_mV àdmg H$aVo Voìhm JVrMo JwUmoÎma v1/v2 ho  AndV©ZmMo
JwUmoÎma n2 / n1 À`m g_mZ AgVo.   ‘i’ Am{U ‘r’  Mr qH$_V v1/v2 cm g_mZ hmoÊ`mgmaIo
AmnmVr H$moZ Agm`cm nm{hOo.

darc à`moJ ìXmam àH$memMo AndV©Z H$mhr {Z`_mcm AZwgéZ KS>VmV Ago
Amnë`mcm g_OVo.

AndV©ZmMo {Z`_ Imcrc à_mUo AmhoV.
1. AmnmVr {H$aU, AndVuV {H$aU, XmoZ nmaXe©H$ _mÜ`_mZm doJio H$aUmè`m

n¥ð>^mJmda AmnmVr q~Xþ da H$mT>coco ñV§̂ rH$m gd© EH$m àVcmV AgVmV.
2. AndVuV {H$aU ñZoc {Z`_mcm cmJw nS>Vo.
 n1 sin i = n2 sin r  (qH$dm)  sin i / sin r = pñWa§mH$

• AndVuV H$moZ 900 hmoUmao g§X ©̂ AgVmV H$m? Vgo Ho$ìhm KS>Vo?
_m{hV H$é `m.

nwU© A§VarH$ namdV©Z nwU© A§VarH$ namdV©Z nwU© A§VarH$ namdV©Z nwU© A§VarH$ namdV©Z nwU© A§VarH$ namdV©Z (Total Internal Reflection)

               H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 5
à`moJ emim H¥$Vr -1 _Ü`o dmnacocr gm_J«r ̀ m H¥$VrV dmnam. à`moJemim H¥$Vr

_Ü`o AmnU Ho$ë`mà_mUo AY©dV©wimH$ma H$mMoMr MH$Vr Aer R>odm H$s, Ë`mMm ì`mg
MM aofoÀ`m _Ymo_Y ̀ m`cm nm{hOo. Am{U Ë`mMm H|$Ð ‘O’  q~Xþer V§VmoV§V Owim`cm
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nm{hOo. AmVm AY©dVw©imH$ma H$mMoÀ`m MH$VrÀ`m dH«$ ~mOwVwZ àH$me nmR>dm. åhUOo
`mMm AW© H$s, AmnU àH$memcm KZ _mÜ`_mVwZ {dac _mÜ`_mV àdmg H$amd`mg
cmdV AmhmoV. AJmoXa 00 AmnmVr H$moZmV àma§^ H$éZ (àH$memcm c§~  NN gmo~V
nmR>dV) MH$VrÀ`m Xþgè`m ~mOwcm AndVuV {H$aUmMo {Z[aúmU H$am.
• AndVuV {H$aUmcm Vwåhr H$moR>o nmhcmV H$m?
• Ooìhm Vo {dac _mÜ`_mV àdoe H$aoc Voìhm Vo Ë`m§Mm _mJ© ~XcdV Amho H$m?

Vo Ë`m§Mm _mJ© ~XcdV Zmhr Ago Vw_À`m cúmmV `oB©c.
AmVm 50, 100, 150 BË`mXr, AmnmVr H$moZmV àH$memcm nmR>dwZ AndVuV H$moZmcm

_moOm. Imcr {Xcoë`m Vº$m 3 _Ü`o ‘i’ Am{U ‘r’ À`m qH$_VrMr Zom§X H$am.
Vº$m Vº$m Vº$m Vº$m Vº$m - 3

• H$moUË`m AmnmVr H$moZmcm AndVuV {H$aU H$mM, hdm _mÜ`_mZm doJio H$aUmar
aofm MM gmo~V àdmg H$aVo?
EH$m {d{eï> AmnmVr H$moZmcm AndVuV {H$aU H$mM, hdm _mÜ`_mcm doJio

H$aUmar aofogmo~V àdmg H$aV Amho Ago Vw_À`m {Z[aúmUmg `oB©c. `m AmnmVr
H$moZmcm H«$m§VrH$ H$moZ (critical angle) Ago åhUVmV.

darc H¥$VrÀ`m {ZH$mcmcm \$m_}Q> (Fermat’s)gwÌmZwgma ñnîQ> H$é eH$Vmo.
EH$ àH$me {H$aU AndV©Zm§H$ n1 Zo EH$m _mÜ`_mVwZ  n2 AndV©Zm§H$ Agcoë`m

Xþgè`m _mÜ`_mV àdmg H$aV Amho Ago g_Ow. AmH¥$Vr 7 nmhm. Ooìhm àH$me {H$aU
KZ _mÜ`_ (n1) _YwZ {dac _mÜ`_ (n2) _Ü ò àdmg H$aV Agoc Voìhm AndVuV H$moZ
hm AmnmVr Ho$mZmnoúmm OmñV AgVmo ho AJmoXaM nm{hcoco Amho.

AmnmVr H$moZmgmR>r  i, AndVuV H$moZ r g_Ow
ñZocÀ`m {Z`_mZwgma
n1 sin i = n2 sin r    n1/n2 = sin r/ sin i
n1/n2 ho  1 noúmm _moR>o Amho ho Amnë`mcm _m{hV Amho.

åhUwZ sin r/ sin i ho 1 noúmm _moR>o Amho. åhUwZ AmnU Ago
{ZîH$f© H$mT>Vmo H$s, AmnmVr H$moZmnoúmm AndVuV H$moZ _moR>o
Amho, åhUOoM  r hm i noúmm _moR>m Amho.

KZ _mÜ`_mVwZ {dac _mÜ`_mV àdmg H$aUmao àH$me
[H$aUmcm Á`m AmnmVr H$moZmda AndVuV {H$aU _mÜ`_mZm
doJio H$éZ àdmg H$aVmo. Ë`m AmnmVr H$moZmcm KZ _mÜ`_mMo
H«$m§VrH$ H$moZ Ago åhUVmV. ho AmH¥$Vr 7 _Ü`o XmI{dco
Amho.

i r

N
{dai

KZr` N

C

AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7
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g_Om C hm H«$m§VrH$ H$moZ Amho. Va  r = 900 hmoVo.
AmnUmg n1/n2 = sin 900/ sin c   n1/n2 = 1/sin c .
 sin c = n2/ n1 hm {dac _mÜ`_  n1/n2 i.e., n12 cm {dac _mÜ`_mcm AZwgéZ

KZ _mÜ`_mMo AndV©Zm§H$ (refractive index) Ago åhUVmV.
sin c = 1/n12

• darc g_rH$aUmMm dmna H$éZ Vwåhr nmÊ`mMo H«$m§VrH$ H$moZ _m{hV H$é eH$Vm
H$m`? `m{df`r dJm©V MMm© H$am?

• Ooìhm H«$m§VrH$ Ho$mZmnoúmm AmnmVr H$moZ OmñV Agoc Voìhm àH$me {H$aUm{df`r
H$m` KS>Vo?
H«$m§VrH$ H$moZmnoúmm AmnmVr H$moZ OmñV AgVm§Zm _mÜ`_mZm doJio H$aUmè`m

àVcm da n«H$me  {H$aU nwÝhm KZ _mÜ`_mV namdV©Z homVo. åhUOo àH$me {H$aU
{dac _mÜ`_mV àdoe H$aVo.

Vw_À`m dJm©V `m H$ënZm§ {df`r MMm© H$am Am{U nmÊ`mMo H«$m§VrH$ oH$moZ _m{hV
H$am.

nwU© A§VarH$ namdV©Zmda H$mhr CXmhaUo nmhþ `m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU

AmH¥$Vr E-A _Ü ò XmI{dë`mà_mUo EH$ Am`VmH¥$Vr H$mMoMr {MVr nmÊ`mV
~wS>dcr.  AB  da c§~ nS>Umar àH$me {H$aUmMr AmH¥$Vr E-~ _Ü ò XmI{dë`m à_mUo
nwU© AC n ©̀V nmohMÊ`mgmR>r α Ho$mZmMr qH§$_V {H$Vr Agm`cm nm{hOo? nmÊ`mMo
AndV©Zm§H$  4/3 Amho Am{U H$mMoMo AndV©Zm§H$ 3/2
¿`m.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH$ $ $ $ $ :  AmH¥$Vr E-~ déZ ho ñnîQ> homVo
H$s, BC  daMm AmnmVr H$moZ hm α À`m g_mZ Amho.
(AmnmVr q~Xþ déZ qQ>~ qQ>~ Zo H$mT>cocr aofm ñV§̂ rH$m
hmò .) àH$me {H$aU nwU© nUo AC n ª̀V nmohMÊ`mgmR>r
nwU© A§VarH$ namdV©Z KS>m`cm nm{hOo. nwU© A§VarH$
namdV©Z KS>Vm§Zm H$mM, nmUr À`m _mÜ`_mZm doJio
H$aUmè`m _Ü`mda AgUmè`m H«$m§VrH$ Ho$mZmnoúmm α OmñV Agm`cm nm{hOo.

H$mM Am{U nmUrÀ`m _Ü`mgmR>r H«$m§VrH$ H$moZ ‘C’ g_Ow
{Xcoë`m AQ>rgmR>r α > C ———(1)
AmnUmg _m{hV Amho sin C = 1/n12 — — —

(2)
n12 = n1/n2 = (3/2) /(4/3)  = 9/8.
g_rH$aU 2 déZ
sin C = 8/9  C = 620301

åhUwZ α Mr qH$_V  C = 62030 | noúmm OmñV AgVo.
AmH¥$Vr-AmH¥$Vr-AmH¥$Vr-AmH¥$Vr-AmH¥$Vr- E-~~~~~
C

BA
α

α

AmH¥$Vr-AmH¥$Vr-AmH¥$Vr-AmH¥$Vr-AmH¥$Vr-E-AAAAA

A B
α

C
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nwU© A§VarH$ namdV©Z Mo H$mhr H¥$Vr nmhþ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 6

EH$ H$mMoMm S>ã~m Am{U ZmUr ¿`m.  Q>o~c da ZmUr R>odm Am{U ZmÊ`mda H$mMoMm
S>ã~m R>odm. H$mMoÀ`m ~mOwdéZ ZmUrMo {Z[aúmU H$am.

• ZmUrcm Vwåhr nmhþ eH$Vm H$m?

AmVm H$mMoMm S>ã~m nmÊ`mZo ̂ am Am{U H$mMoÀ`m S>ãã`mÀ`m ~mOwZo {Z[aúmU H$am.

• ZmÊ`mcm Vwåhr nmhþ eH$Vm H$m?

• ZmUo Vwåhmcm H$m {XgV Zmhr ho ñnï> H$am?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 7

EH$ c§~dVw©imH¥$Vr nmaXe©H$ ^m§S>o ¿`m. ( Vwåhr 1 L Mo {~H$a ¿`m.) ^m§S>çmÀ`m
Vù`mer EH$ ZmUo R>odm. nmÊ`mÀ`m n¥ð>^mJmda ZmÊ`mMr n«{V_m ̀ oB© n ª̀V Ë`m ̂ §mS>çmV
nmUr AmoVm. (~mOwZo n¥ð>^mJmH$S>o nmhm) AmH¥$Vr 8 nmhm.
• ZmÊ`mMr à{V_m {Z_m©U H$m hmoVo ho Vwåhr ñnï> H$é eH$Vm H$m?

Amnë`m g^modVmcÀ`m n[agamV nwU© A§VarH$ namdV©ZmÀ`m g§~§YrV AZoH$ Anwd©
XoImdo AgVmV. CÝhù`mV amoS>da AmnU MmcV AgVm§Zm {XgUmao _¥JOmi
(Mirage)gwÜXm Ë`mMoM EH$ CXmhaU hmo`.

_¥JOi _¥JOi _¥JOi _¥JOi _¥JOi (Mirages)
_¥JOmi ho àH$mer` ̂ mg Amho. ̀ oWo Amnë`mcm amoS>da

H$mhr {R>H$mUr nmUr gmMcoco {XgVo nU {VWo nm{hë`mda
{VWo nmUr {XgV Zmhr. `mcmM _¥JOi Ago åhUVmV.
• Aem àH$mao {XgÊ`mMo H$maU Vwåhmcm _m{hV Amho

H$m`?
CÝhmù`mV n¥ð>^mJmda hdm Iwn Ja_ AgVo Am{U VoM

C§Mrda hdm W§S> AgVo. åhUOo ̀ mMm AW© Agm H$s, Oer
C§Mr dmT>Vo Vgm Vmn_mZ H$_r hmoVmo. åhUOo hdoMr
KZVm C§MrZwgma dmT>Vo. Amnë`mcm _m{hV Amho H$s,
hdoMm AndV©Zm§H$ KZVoZwgma dmT>Vmo. åhUOoM hdoMm
AndV©Zm§H$ C§MrZwgma dmT>Vmo. åhUwZ amoS> À`m WmoS>çm
C§Mrda Agcoë`m Ja_ hdonoúmm OmñV C§Mrda Agcoë`m
W§S> hdoMo AndV©Zm§H$ OmñV AgVo. KZ W§S> hdo noúmm

AmH¥$Vr-8AmH¥$Vr-8AmH¥$Vr-8AmH¥$Vr-8AmH¥$Vr-8

Vimcm
R>odcocr
ZmUr

nmÊ`mÀ`m
n¥ð>̂ mJmda
ZmÊ`mMr
à{V_m

AmH¥$Vr-9(A$)AmH¥$Vr-9(A$)AmH¥$Vr-9(A$)AmH¥$Vr-9(A$)AmH¥$Vr-9(A$)
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AmH$memVwZ qH$dm H$moUË`m Var EH$ C§M PmS>m
_YwZ òUmao àH$me {H$aUmdéZ Imcr AndV©Zm§H$
~XcV Agcocr hdm, déZ àdmg H$arV amoS>À`m
Odi Amë`mda AndV©Zm§H$ KSw>Z nwU© A§VarH$
namdV©Zm_wio AmH¥$Vr 9 (H$) _Ü ò XmI{dë`mà_mUo
dH«$ _mJm©V àdmg H$aVo.

AmH¥$Vr 9 (H$) _Ü ò XmI{dë`mà_mUo hm Ë`m
{XeoV AndV©Z {H$aU {Z[aúmU H$S>o nmohMVo. Oa
O_rZrdéZ hm {H$aU AndV©Z hmoV Agoc VaM Vo
{Z[aúmH$mcm {XgVo. Ago KS>V Agë`m_wioM
AmH$memVrc Am^mg à{V_m AmH¥$Vr 9 (H$) _Ü ò

XmI{dë`m n«_mUo Amnë`mcm amoS>da nmUr Agë`m gmaIo {XgVo.  `mcmM _J¥Omi Ago
åhUVmV.

nwU© A§VarH$ namdV©ZmMo Cn`moOZ nwU© A§VarH$ namdV©ZmMo Cn`moOZ nwU© A§VarH$ namdV©ZmMo Cn`moOZ nwU© A§VarH$ namdV©ZmMo Cn`moOZ nwU© A§VarH$ namdV©ZmMo Cn`moOZ (Applications of total internal reflection)
i) {hè`mMm àH$me{hè`mMm àH$me{hè`mMm àH$me{hè`mMm àH$me{hè`mMm àH$me Brilliance of diamonds: {hè`mMo _w»` H$maU nwU© A§VarH$

namdV©Z hmo`. {hè`mÀ`m H«$m§VrH$ H$moZ (24.4o) Iwn H$_r AgVmo. åhUwZ {hè`mV
àdoe H$aUmao àH$me ghOnUo nwU© namdV©Z hmoD$Z {hè`mcm n«H$m{eV H$aVo.

ii) àH$mer` V§Vw àH$mer` V§Vw àH$mer` V§Vw àH$mer` V§Vw àH$mer` V§Vw (Optical fibres): àH$mer` V§VwÀ`m H$m`m©_mJo nwU© A§VarH$
namdV©ZmMo _wc ŵV VËd Amho. (10-6 m) _mB©H«$m_rQ>a {ÌÁ`mMo ßcmñQ>rH$ qH$dm
gmMoZo ~Zcoco àH$mer` V§Vw Iwn nmVi V§VwMo AgVmV. Aem nmVi V§VwÀ`m JR²>R>çm
nmgwZ àH$memMr Zir ~ZVo.
àH$mer` V§VwìXmao àH$memÀ`m dmhZmMo VËd AmH¥$Vr 10(A) Zo XmIdV Amho.

AmH¥$Vr 10(~) _Ü`o XmI{dë`m à_mUo  n«H$mer` V§VwMo Vma Amho. àH$mer` V§VwMr H$_r
{ÌÁ`m Agë`mZo Ë`m_Ü ò àdoe H$aUmao àH$me Ë`mÀ`m AmVrc q^VrZm cmJV AmnmVr
KS>dVo. H«$m§VrH$ H$moZmnoúmm AmnmVr H$moZ OmñV Amho. Am{U åhUyZ nwU© A§VarH$ namdV©Z
KS>Vo. åhUwZ àH$me V§Vw _YwZ dhZ H$aVo.

_mZdr earamMo gd© Ad`d S>m°ŠQ>aÀ`m S>moù`mZo {XgUma Zmhr. CXm. AmVS>r. S>m°ŠQ>a
Vm|S>mìXmao nmoQ>mV àH$mer` V§Vw Q>mH$Vmo. Zir _Yrc V§VwÀ`m EH$m g§MmìXmao àH$me
nmR>{dcm OmVmo. `m ìXmao nmoQ>mÀ`m AmV_Ü`o àH$me nS>Vmo. ZirÀ`m BVa g§MmìXmao
AmVrc àH$me ~mhoa `oVmo Am{U Ë`mMr à{V_m ~mhoa nm{hë`m OmVo. (gmYmaUV:

{dac Ja_ hdo _Ü ò àH$me OmñV JVrZo àdmg
H$aVmo.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
• nmÊ`mMm àdmh hmoV Agë`m gmaIm _¥JOi Vwåhmcm H$m {XgV Amho?
• _¥JOi Mo \$moQ>mo Vwåhr H$mTw> eH$Vm H$m?

AmH¥$Vr-9(~$)AmH¥$Vr-9(~$)AmH¥$Vr-9(~$)AmH¥$Vr-9(~$)AmH¥$Vr-9(~$): hdoÀ`m KZVo_Ü`o Ho$mUVmhrhdoÀ`m KZVo_Ü`o Ho$mUVmhrhdoÀ`m KZVo_Ü`o Ho$mUVmhrhdoÀ`m KZVo_Ü`o Ho$mUVmhrhdoÀ`m KZVo_Ü`o Ho$mUVmhr
~Xc ZgVm§Zm n«H$me {H$aUmMm _mJ©~Xc ZgVm§Zm n«H$me {H$aUmMm _mJ©~Xc ZgVm§Zm n«H$me {H$aUmMm _mJ©~Xc ZgVm§Zm n«H$me {H$aUmMm _mJ©~Xc ZgVm§Zm n«H$me {H$aUmMm _mJ©

AmH¥$Vr-9(H$$)AmH¥$Vr-9(H$$)AmH¥$Vr-9(H$$)AmH¥$Vr-9(H$$)AmH¥$Vr-9(H$$)

déZ O_rZrÀ`m
n¥ð>^mJmH$S>o
AndV©Zm§H$ H$_r
hmoV OmVo.
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g§JUH$mÀ`m nS>Úmda nmhÊ`mìXmao)
àH$mer` ZirìXmao g§^mfU dhZ H$aUo ho àH$mer` V§VwZo AmUIr EH$ Cn`moJ

Amho. CXm. gw_mao 2000 Q>ocr\$moZ {g¾cZm àH$me Va§JmZm EH$m
nÜXVrV {_idwZ EH$mM doiog àH$mer` V§VwìXmao àgmaU H$é
eH$Vmo. Ago àgmaU Ho$coë`m g§Ho$V, nma§narH$ nÜXVrZo àgmaU
Ho$coë`m g§H$oVmnoúmm Iwn ñnï> AgVmV.
• àH$memÀ`m _mJm©V EH$ H$mMoMr Mrn AmS>dr R>odcr Va H$m`

KS>Vo? Mcm nmhþ `m.
H$mMoÀ`m {MnìXmao AndV©Z H$mMoÀ`m {MnìXmao AndV©Z H$mMoÀ`m {MnìXmao AndV©Z H$mMoÀ`m {MnìXmao AndV©Z H$mMoÀ`m {MnìXmao AndV©Z (Refraction Through a Glass Slab)

H$mMoMr Mrn åhUOo XmoZ g_m§Va g_Vc n¥ð>^mJ Agcocm
`mÀ`m nargamVrc _mÜ`_mVwZ doJio Ho$coco EH$ nmaXe©H$ _mÜ`_
hmo`. H$mMoÀ`m Mrncm EH$m dñVwÀ`m g_moa R>odë`mda {_iUmè`m
à{V_oÀ`m ñWmZ d ñdénm {df`r AmVm _m{hV H$é `m.  `mgmR>r
EH$ H¥$Vr H$é `m.

CÔoe CÔoe CÔoe CÔoe CÔoe :  H$mMoÀ`m MrnZo {Z_m©U Pmcoë`m à{V_oMo ñWmZ d ñdén {ZíM` H$am.
Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r Amdí`H$ gm_wJ«r :  \$ir, H$mJXmMm MmQ>©, cmoI§S>r nÅ>r, _moOnÅ>r, noÝgrc,

   H$mMoMr nmVi Mrn Am{U Q>mMÊ`m
nÜXVnÜXVnÜXVnÜXVnÜXV:
\$ir da H$mJXmMm MmQ>© {MQ>H$dm. Ë`mcm da AS>H$dm. H$mJXmÀ`m _Ü`^mJmV

H$mMoMm Mrn R>odm. noÝgrcZo MrnÀ`m H$S>çmda ~m°S>©a aofm AmoT>m. Mrncm H$mTw>Z Q>mH$m.
Vwåhmc Am`VmH¥$Vr {_ioc. Am`VmÀ`m {eam|q~XþZm  A, B, C Am{U D Aer Zmdo Úm.

Am`VmMr cm§~ ~mOw (AB) da EH$m q~Xþ déZ c§~ H$mT>m. nwÝhm H$mMoMr Mrn
Aer R>odm H$s, Ë`mÀ`m H$S>m  ABCD Am`VmÀ`m ~mOwda V§VmoV§V Owim`cm nm{hOo.
XmoZ Q>mMÊ`m ¿`m. H$mT>coë`m c§~  AB da cmdm. AmUIr XmoZ Q>mMÊ`m ¿`m Am{U
Ë`m§Zm Mrn À`m Xþgè`m ~mOwda Ago cmdm H$s, Vo gd© EH$m gai aofoV {Xgm`cm
nm{hOo. Mrncm Ë`mÀ`m OmJo déZ H$mTw>Z Q>mH$m. Q>mMÊ`m nU H$mTw>Z Q>mH$m. H$mT>coë`m
Q>mMÊ`m§Zr Ho$coë`m IwUmdéZ EH$ aofm Aer H$mT>m H$s, Vr Am`VmÀ`m nm{hcr H$S>m
(AB) n`ªV nmohMm`cm nm{hOo. Vwåhmcm EH$ gai aofm {_ioc.
• `mMm AW© H$m`?

àH$me {H$aU H$moUVohr {dMcZ Z homVm MrnÀ`m EH$m ~mOwda c§~ hmoD$Z nS>Vo.
\$irda AmVm AmUIr EH$ H$mJX ¿`m. Ë`mcm AS>H$dm H$mJXmÀ`m _Ü`^mJmV

H$mMoMr Mrn R>odm. noÝgrc Zo nwÝhm Ë`m H$mJXmda Mrn À`m H$S>mZo ~m°S>©a aofm AmoT>m.
Mrn H$mTw>Z Q>mH$m Am{U {_imcoë`m Am`VmÀ`m {eam|q~XþZm A,B,C Am{U D Zmdo Úm.
cm§~ ~mOw  AB À`m EH$m q~Xþ déZ EH$ c§~ aofm H$mT>m. c§~ aofm Am{U Am`VmMr
~mOwÀ`m N>oXZ q~Xþ Odi {_iVo {VWwZ EH$ aofm Aer H$mT>m H$s, Vr ñV§^rHo$cm 300

AmH¥$Vr-10 (~$)AmH¥$Vr-10 (~$)AmH¥$Vr-10 (~$)AmH¥$Vr-10 (~$)AmH¥$Vr-10 (~$)

AmH¥$Vr-10(A$$)AmH¥$Vr-10(A$$)AmH¥$Vr-10(A$$)AmH¥$Vr-10(A$$)AmH¥$Vr-10(A$$)

à`moJemim H¥$Vr2à`moJemim H¥$Vr2à`moJemim H¥$Vr2à`moJemim H¥$Vr2à`moJemim H¥$Vr2
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Glass
slab

AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12

P

Q

B
D

A

C

Mm H$moZ H$aoc. Mrn da nS>cocr hr aofm AmnmVr {H$aU åhUwZ Xe©{dVo Am{U ñV§^rHo$
gmo~V V`ma Pmcocm H$moZ AmnmVr H$moZ åhUwZ Xe©{dVo.

AmVm Mrn H$mJXmda Ago R>odm H$s, Vo H$mT>coë`m Am`Vmer V§VmoV§V Owim`cm
nm{hOo. AmnmVr H$moZmda XmoZ Q>mMÊ`mZm Cä`mZo EH$m C§MrV Q>moMm. H$mMoÀ`m Mrn À`m
Xþgè`m ~mOwcm XmoZ Q>mMUr déZ nmhV  AmUIr XmoZ Q>mMÊ`m AgoM Q>moMm H$s, Vo gd©
EH$m aofoV {Xgm`cm nm{hOo.

Mrn Am{U Q>mMÊ`m H$mTw>Z Q>mH$m. Q>mMÊ`m H$mT>ë`mZ§Va V`ma Pmcoë`m IwUm§Zm
{_idV EH$ aofm Am`VmÀ`m CD ~mOw n`ªV H$mT>m. hr aofm àH$memMr ~{hJ©V {H$aU
åhUwZ Xe©{dVo.

Vwåhr H$mT>coë`m ~{hJ©V {H$aU  CD cm {_imcoë`m q~Xþda  CD aofocm EH$m c§~
ON  cm H$mT>m. Ë`m c§~mcm Am{U ~{hJ©V {H$aUmÀ`m _Yrc H$moZmcm _moOm. `m
H$moZmcm ~{hJ©V H$moZ  Ago åhUVmV. (Vwåhr H$mT>coë`m {MÌmcm AmH¥$Vr -11 er
VnmgwZ nmhm)
• `m H¥$VrV EH$ aofm V`ma Pmcr H$m?
• AmnmVr H$moZ Am{U ~{hJ©V H$moZ gmaIo AmhoV H$m?
• AmnmVr {H$aU Am{U ~{hJ©V {H$aU g_m§Va AmhoV H$m?

AmnmVr {H$aU Am{U ~{hJ©V {H$aU g_m§Va AmhoV Ago Amnë`m cúmmV òVo.
• `m g_m§Va {H$aUm_Yrc A§Va Vwåhr _m{hV H$é eH$Vm H$m`?

g_m§Va {H$aUm_Yrc A§Vamcm AmS>do {dñWmnZ ( lateral shift)  Ago åhUVmV. ho
{dñWmnZ _moOm. {d{^Þ AmnmVr H$moZmgmR>r hm à`moJ H$am Am{U àË`oH$ g§X^m©V AmnmVr
H$moZ Ë`mcm g§~§YrV {dñWmnZmMr qH$_V Vº$m-4 _Ü ò Z_wX H$am.
• AmnmVr H$moZ Am{U {dñWmnZ _Ü`o Vwåhmcm H$mhr g§~§Y {XgVmo H$m`?
• MrnMo AnVd©Zm§H$ Vwåhr _m{hV H$é eH$Vm H$m`?

MrnMo AndV©Zm§H$ _m{hV H$é `m.
H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr 8

MrnMr OmS>r _moOm. Vw_À`m dhrV `mMr Zm|X H$am. EH$ nm§T>am
H$mJXmMm MmQ>© ¿`m. Am{U Q>o~cmda R>odm. MmQ>©À`m _Ü`^mJr EH$ Mrn
R>odm. Ë`mÀ`m H$S>m noÝgrc Zo H$mJXmda AmoT>m. Mrn {VWwZ H$mTw>Z
Q>mH$m. {_imcoë`m aofm§Zr Am`mV
~Zdm Am{U Ë`mÀ`m {eamo[~§XþZm
A,B,C Am{U D Zmdo Úm. Am`VmÀ`m
cm§~ ~mOw AB À`m H$moUË`mhr
q~XþdéZ EH$ c§~ H$mT>m. nwÝhm Mrn
ABCD Am`Vmda R>odm. EH$ Q>mMUr
KoD$Z Ë`mMr C§Mr AB cm g_m§Va

Agë`m gmaIo AB  aofocm H$mT>coë`m c§~m da H$mMoÀ`m
Mrn déZ 15 go._r. Xþada P q~Xþda R>odm. Ë`m
Q>mMUrcm H$mMoÀ`m MrnÀ`m Xþgè`m ~mOwZo nmhV AmUIr
EH$ Q>mMUrcm nm{hë`m Q>mMUrÀ`m gai aofoV `oÊ`m
gmaIo R>odm. H$mMoMr Mrn H$mTw>Z Q>mH$m Am{U Q>mMUrÀ`m

AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11

i
A B

CD

i

r
r

•  Q>mMÊ`m
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_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX
AndV©Z, AmnmVr {H$aU, AndVuV {H$aU, AmnmVr H$moZ, AnVd©Z H$moZ, {Zanoúm AndV©Zm§H$, gmnoúm AndV©Zm§H$,

ñZocMm {Z`_, H«$m§VrH$ H$moZ, nwU© A§VarH$ namdV©Z, _¥JOi, {dñWmnZ, àH$mer` V§Vw

ñWmZmMo {Z[aúmU H$am.
• Vo gd© EH$m aofoV AmhoV H$m?

n[hë`m Q>mMUr nmgwZ Xþgè`m Q>mMUr n`ªV EH$ c§~ aofm H$mT>m. N>oXZ q~Xþcm  Q
Zmd Úm.  P Am{U Q _Yrc A§Va _m{hV H$am. `mcm C^m {dñWmnZ Ago åhUVmV.
• Mrn nmgwZ n[hë`m Q>mMUrÀ`m A§VamMo {dñWmnZ ñdV§Ì Amho H$m`?

ho _m{hV H$aÊ`mgmR>r Mrn nmgwZ Q>mMUrÀ`m AmUIr EH$m A§VamgmR>r gmaIr
H¥$Vr H$am. Vwåhmcm gmaIoM C^m {dñWmnZ {_ioc. H$mMoMo AndV©Zm§H$ _m{hV
H$aÊ`mgmR>r AmnU gwÌmMm dmna H$é eH$Vmo.

R.I  =  MrnMr OmS>r / (MrnMr OmS>r– C ô {dñWmnZ (vertical shift)

AmnU H$m` {eH$cmo?AmnU H$m` {eH$cmo?AmnU H$m` {eH$cmo?AmnU H$m` {eH$cmo?AmnU H$m` {eH$cmo?

• Ooìhm àH$me EH$m _mÜ`_mVwZ Xþgè`m _mÜ`_mV àdmg H$aVo Voìhm _Ü`mda Ë`m {Xem ~XcVo. XmoZ
_mÜ`_mÀ`m _Ü`mda (interface)~XcÊ`mè`m {XeoÀ`m Anwd© XoImì`mcm AndV©Z åhUVmV.

• AndV©Zm_wio _Ü`mda (interface) àH$memMr JVr ~XcVo.
• {Zanoúm AndV©Zm§H$ = {Zdm©V OmJoVrc àH$memMr JVr/ _mÜ`_mVrc àH$memMr JVr  n=c/v.
• gmnoúm AndV©Zm§H$ , n21 = v1/v2 = n2/n1 .
• ñZocMm {Z`_, n1 sin i = n2 sin r .
• KZ _mÜ`_mVwZ {dac _mÜ`_mV àdmg H$aV Agcoco àH$me {H$aU Á`m AmnmVr H$moZmda, _mÜ`_mZm

doJio H$aUmè`m _mÜ`cm g_m§Va àdmg H$aVo Ë`m AmnmVr Ho$mZmcm Ë`m _mÜ`cm g§~§YrV H«$m§VrH$
H$moZ (critical angle)Ago åhUVmV. KZ _mÜ`_mMo AndV©Zm§H$ n1  {dac _mÜ`_mMo AnVd©Zm§H$ n2

(n1>n2) Agoc Va  C = n2/ n1 .
• Ooìhm H«$m§VrH$ H$moZmnoúmm AmnmVr H$moZ OmñV Agoc Voìhm _mÜ`da KZ _mÜ`_mVwZ àH$me {H$aU

AndVuV hmoVo. ̀ mcm nwU© A§VarH$ namdV©Z åhUVmV. (total internal reflection)

g§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZ
1. {hè`m_Ü`o àH$memMr JVr 1,24,000 {H$._r./go.Amho. Ooìhm hdoV àH$memMr JVr 3,00,000

{H$._r./go. Agoc Voìhm {hè`mMm AndV©Zm§H$ _m{hV H$am?  (AS1)               (Ans: 2.42)
2. nmÊ`mÀ`m g§X^m©V H$mMoMo AndV©Zm§H$ 9/8 Amho. Va H$mMoÀ`m g§X^m©V nmÊ`mMo AndV©Zm§H$ {H$Vr

Amho? (AS1)  (Ans: 8/9)
3. nmÊ`mMo n[anwU© AndV©Zm§H$ 4/3 Amho. Va H«$m§VrH$ H$moZ {H$Vr Agoc? (AS1) (Ans: 48.50)
4. Oa H«$m§VrH$ H$moZ 420 Agoc Va ~oOtZMo AndV©Zm§H$ _m{hV H$am? (AS1)       (Ans: 1.51)
5. _¥JOi V`ma hmoUmè`m nÜXVrcm ñnï> H$am? (AS1)
6. H$mMoÀ`m MrnmV AndV©Z KS>Umè`m nÜXVrMr AmH¥$Vr H$mT>wZ ñnï> H$am? (AS5)
7. Vmao H$m M_H$VmV? (AS1)

Amnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$amAmnë`m Aä`mgmV gwYmaUm H$am
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n`m©`r CÎma {ZdS>mn`m©`r CÎma {ZdS>mn`m©`r CÎma {ZdS>mn`m©`r CÎma {ZdS>mn`m©`r CÎma {ZdS>m

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. hdm, Ðd doJio H$aUmè`m _Ü`mda àH$me {H$aU 450 Zo nVZ hmoD$Z 300 H$moZmZo

AnVd©Z hmoVo. Va ÐdmMo AndV©Zm§H$ {H$Vr Amho? H$moUË`m AmnmVr H$moZmda namdV©Z
{H$aU Am{U AndVuV {H$aUmÀ`m _Yrc H$moZ 900 hmoVmo?  (AS7)               (Ans: 1.414,
54.70)

2. H$moUË`m g§X^m©V àH$me {H$aU _mÜ`_mZm doJio H$aUmè`m _Ü`mda {dMcZ hmoV
Zmhr?(AS7)

3. Q>o~cda EH$ dñVw R>odm. EH$m H$mMoÀ`m Mrn _YwZ Ë`m dñVwcm nmhm. Vo Vwåhmcm Odi
Agë`m gmaIo {Xgoc. ̀ m g§X^m©V àH$me {H$aUmÀ`m àgmamcm aoImQw>Z ñnï> H$am. (AS5)

4. gma»`m AmH$mamÀ`m H$mMoÀ`m VwH$S>çmnoúmm {hamMm VwH$S>m OmñV àH$merV H$m {XgVmo?(AS7)
Cƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZ
1. nmÊ`mV nmohUmè`m _mñ`mcm ~§XþH$sÀ`m JmoirZo _maUo AdKS> Amho.  H$m? (AS1)
2. EH$m nmÌmVrc nmÊ`mV {d{eï> H$moZmZo ~wS>{dë`mZo n[aúmm Zircm EH$ {d{eï> ñWmZmdéZ

nm{hë`mZ§Va Zir Amaem gmaIr {XgVo. `mcm H$moUVo H$maU Amho ñnï> H$am? (AS7)
3.  Ooìhm AmnU AmJ eoH$V ~gcoco AgVmo Voìhm AmJrÀ`m ~mOwcm Agcoco dñVw ñd¡anUo

dmdaV Amho Ago {XgVo. `mgmR>r H$maUo Úm?(AS7)

1. Imcrc n¡H$r Ho$mUVm ñZocMm {Z`_ Amho. [ ]
a) n1 sin i = sin r/ n2 b) n1/n2 = sin r / sin i
c) n2 / n1 = sin r / sin i d) n2 sin i = constant

2. hdocm AZwgéZ H$mMoMo AndV©Zm§H$ 2 Amho. H$mM-hdoÀ m̀ _YmVrc H«$m§VrH$ Ho$mZ
a) 0o b) 45o c) 30o d) 60o

3. àH$me {H$aU Ooìhm ........._mǛ _mVwZ àdmg H$aVo Voìhm nwU© A§VarH$ namdV©Z KS>Vo.
a) {dac Vo KZ _mǛ _ b) {dac Vo {dac _mǛ _
c) KZ Vo {dac _mǛ _ d) KZ Vo KZ _mǛ _

4. H$mMoÀ m̀ MrnZo {Z_m©U Pmcoco {dMcZ H$moZ ................... [ ]
a) 0o b) 20o c) 90o

d) H$mMoÀ m̀ {MndéZ H$mT>coë̀ m ñV§̂ rH$m Am{U àH$me {H$aUmZo Ho$coë̀ m H$moZmda AmYméZ AgVo.
5. ‘¥JOi ho ............. Mo CXmhaU Amho. [ ]

a) namdV©Z b) AndV©Z c) EHw$U Am§V[aH$ namdV©Z d) erâQ>
6. ~’©$, ~oÝPrZ, {ham Am{U Ho$amogrZMo AndV©Zm§H$ AZwH«$‘o 1.31, 1.00, 1.71 Am{U

1.11 Va darb H$moUË¶m ‘mÜ¶‘mVyZ àH$me hiw àdmg H$aVo.
a) ~’©$ b) ~oÝPrZ c) {ham d) Ho$amogrZ

7. hdoÀ¶m VwbZoV nmÊ¶mÀ¶m gmjon AndV©Zm§H$ 4/3 Amho. Va nmÊ¶mÀ¶m VwbZoV hdoMm
gmjon AndV©Zm§H$
a) 4 b) 3 c) 

4
3 d) 

3
4
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A

B

C

D
P Q

RS

N1

N2
N3

N4

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

8. H$mMoÀ¶m Mrn‘YyZ àH$me {H$aU OmVo ho emoYwZ H$mT>Umam à¶moJ {edmZo AmH¥$VrV [ ]
XmI{dë¶mà‘mUo emoY bmdbm. {ejH$mZo nVZ Pmboë¶m {H$aUmbm AmoiIÊ¶mg gm§{JVbo. {edm
Imbrbn¡H$s H$moUVo AmoiIVmo.
a) AB b) BC
c) CD d) N1, N2

1. sin i /sin r ho pñWam§H$ Amho à m̀oJmZo {gÜX H$am? (AS1)
2. EHw$U Am§V[aH$ nardV©Z {gÕm§V g‘OÊ¶mgmR>r H$m§hr H¥$VtMr ‘m§S>Ur H$am?
3. àH$me {H$aU KZ ‘mÜ¶‘mVyZ {dai ‘mÜ¶‘mV OmV AgVm§Zm AmnmVr H$moZ Am{U

AndV©ZmVrb g§~§Y ‘m{hV H$aUmam à¶moJ H$am?
4. EH$ VoOñdr YmVwMo ~m°c ¿̀ m Am{U Ë̀ mcm _oU~ÎmrÀ̀ m ÁdmcmV _g Zo H$mim H$am. Ë̀ mcm nmỀ mV ~wS>dm Vo H$go {XgVo

Am{U H$m? (AZw_mZ H$am Am{U à m̀oJ H$am)(AS2)
5. EH$m H$mMoMo nmÌ KoD$Z Ë̀ mV H$mhr p½cgarZ AmoVm Am{U nwÝhm nmÌ nwU© ̂ ao n ª̀V nmUr AmoVm. EH$ H$mM_UrMo N>S>r>

KoD$Z Vo nmÌmV R>odm. H$mMoÀ̀ m nmỀ mÀ̀ m ~mOwZo Ë̀ m N>S>r>>Mo {Z[aúmU H$am.
• Ë̀ m_Ǜ o H$mhr ~Xc {Xgcm H$m?  •  m̀ Pmcoë̀ m ~XcmgmR>r H$m̀  H$maU amhþ eH$Vo?(AS2)

6. H¥$Vr-7 nwÝhm H$am. nmỀ mMo H«$m§VrH$ H$moZ Vwåhr H$go _m{hV H$é eH$mc?Vwåhr Ho$cocr nÜXV WmoS>Š m̀V ñnï> H$am? (AS3)
7. H¥$Vr-5 Mm Cn¶moJ H$éZ H$mM Am{U nmUr ¶m§Mo hdoer gmnoúm AndV©Zm§H$ ‘m{hV H$am.

1. Imbrb ‘mÜ¶‘mMo AndV©Zm§H$ Jmoim H$am? Ë¶mMr VwbZm V³Vm-1 er H$am. àH$me
H$moUË¶m ‘mÜ¶‘mÀ¶m OmoS>rV gma»¶m doJmZo àdmg H$aVmo Vo ‘m{hV H$am?
ZmaimMo Vob, ImÊ¶mMo Vob, hm¶Ś>moOZ dm¶w, noQ́>mob, {S>Pob, ½brgarZ, doZoJma,
hm¶Ś>mo³bmoarH$ Amåb, nmaXe©H$ ßbmñQ>rH$

2. àH$me V§VyMo H$m¶© H$aUmè¶m nÕVrMr ‘m{hVr Jmoim H$am?
3. Vw‘À¶m X¡Z§[XZ OrdZmV àH$mer¶ V§VyÀ¶m {d{dY Cn¶moJm~X²Xb Ahdmb V¶ma H$am?
4. EH$ nmVi W_m©H$mocMo {eQ> ¿̀ m. 2cm, 3cm, 4cm, 4.5cm, 5cm BË̀ mXr {ÌÁ̀ mMo doJdoJio dVw©imH$ma MH$Ë̀ m H$mnm

Am{U Ë̀ mMm H|$Ð ñHo$M noZ Zo IwU H$am. gw_mao 6cm cm§~rMr EH$ gwB© ¿̀ m. Vr gwB© àË̀ oH$ MH$VrÀ̀ m H|$ÐmV Cä̀ mZo Q>moMm.
_moR>çm nmaXe©H$ nmÌmV nmUr ¿̀ m Am{U AmH¥$Vr àíZ 15 _Ǜ o XmI{dë̀ m à_mUo 2cm  {ÌÁ̀ oMr MH$Vr Aer R>odm H$s,
gwB© nmỀ mÀ̀ m AmV _Ǜ o Agm̀ cm nm{hOo. AmVm gwB©À̀ m Xþgè̀ m ~mOwZo nmỀ mMo n¥ð>̂ mJm nmhm.
• gwB©À̀ m Q>moH$mcm Vwåhr  nmhþ eH$Vm H$m? H$maU H$m̀ ?

AmVm doJdoJù m̀ {ÌÁ̀ mÀ̀ m MH$Ë̀ mZo ho à m̀oJ H$am. n«Ë̀ oH$ doir gwB©Mo Q>moH$ nmhỀ mMm à Ë̀Z H$am.
gwMZmgwMZmgwMZmgwMZmgwMZm: BVa MH$Ë̀ m gmo~V hr H¥$Vr H$aVm§Zm Vw_À̀ m S>moù m̀Mo ñWmZ Am{U nmỀ mVrc MH$VrMo ñWmZ ~Xcm̀ cm Zmhr
nm{hOo.
• H$moUH$moUË̀ m {ÌÁ̀ mÀ m̀ MH$VrMo gwB©Mo Q>moH$ Vwåhr nmhþ eH$co ZmhrV?
• Aem MH$Ë̀ mgmR>r Vwåhr gwB©Mo Q>moH$ H$m nmhþ eH$co Zmhr?
• _mǛ _mMr (nmỀ mMr) H«$m§VrH$ H$moZ _m{hV H$aỀ mgmR>r Vwåhmcm m̀ H¥$VrMr _XV hmoVo H$m?
• doJdoJù m̀ g§X m̂©_Ǜ o gwB©À m̀ Q>moH$mnmgwZMo àH$me {H$aUmMo AmH¥$Vr H$mT>m? (AS4)

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën

AmH¥$Vr-àíZ15AmH¥$Vr-àíZ15AmH¥$Vr-àíZ15AmH¥$Vr-àíZ15AmH¥$Vr-àíZ15
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AmnU "McZ' ¶m KS>çmV EH$ g‘mZ ËdaU
McZ ¶m ~Ôc {eH$cmo. ¶m YS>çmV AmnU
EH$g‘mZ dVw©imH$a McmZmMm McZmMm Aä¶mg
H$aUma AmhmoV. ho EH$g‘mZ ZgUmè¶m ËdaUr¶
McZmMo CXmhaU Amho.

EH$m dñVwcm H$mhr C§MrdéZ Imcr gmoS>co
AgVm Vr O‘rZrda ¶oD$Z nS>Vo ho AmnU
Zoh‘r nmhmVmo. AmnUmg ‘m{hV Amho. H$s,
gd© J«h gw¶m©̂ modVr {’$aVmV. M§Ð,n¥Ïdr ̂ modVr
^«‘U H$aUo ho gwÜXm AmnUmg ‘m{hV Amho.
¶m gd© g§X^m©V EH$ dñVw Xþgè¶m dñVw^modVr
{’$aÊ¶mgmR>r VoWo H$m{h ~c Z¸$sM H$m¶© H$arV
AgVo. {edm¶ gai aofoV {’$aUo

• Vo ~c H$moUVo Amho?
• gw¶m©^modVr n¥ÏdrMo McZ EH$g‘mZ

McZ Amho H$m?
• n¥Ïdr^modVr M§ÐmMo McZ EH$g‘mZ

McZ Amho H$m¶?
Ý¶wQ>ZZo EH$g‘mZ d¥ÎmmH$ma McZmÀ¶m

gmhmæ¶mZo M§ÐmÀ¶m McZmMo ñnîQ>rH$aU Ho$co.
Ë¶mZ §Va Ë¶m §Zr Xm oZ dñV w‘mZm‘Yrc
JwéËdmH$f©UmMm H$ënZoMm {dH$mg Ho$cm.

¶m YS>çmV Vwåhr JwéËdmH$f©U ~c Am{U
JwéËdmH|$Ð ~cm ~Ôc {eH$Uma AmhmoV.

EH$ g‘mZ d¥ÎmmH$ma McZEH$ g‘mZ d¥ÎmmH$ma McZEH$ g‘mZ d¥ÎmmH$ma McZEH$ g‘mZ d¥ÎmmH$ma McZEH$ g‘mZ d¥ÎmmH$ma McZ
H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1

d¥ÎmmH$ma ‘mJm ©V {’$aUmè¶m dñVwÀ¶md¥ÎmmH$ma ‘mJm ©V {’$aUmè¶m dñVwÀ¶md¥ÎmmH$ma ‘mJm ©V {’$aUmè¶m dñVwÀ¶md¥ÎmmH$ma ‘mJm ©V {’$aUmè¶m dñVwÀ¶md¥ÎmmH$ma ‘mJm ©V {’$aUmè¶m dñVwÀ¶m
{Z[aúmU H$aUo:{Z[aúmU H$aUo:{Z[aúmU H$aUo:{Z[aúmU H$aUo:{Z[aúmU H$aUo:

EH$ {dÚwV ‘moQ>ma ¿¶m. Ë¶mÀ¶m X§mS>rcm
EH$ MH$Vr ~gdm EH$ cmH$S>mMm R>moH$im Ë¶m
MH$VrÀ¶m H$S>mda AmH¥$Vr 1(A) ‘Ü¶o
XmI{dë¶m à‘mUo R>odm. ‘moQ>maMr ~Q>U Mmcw
H$am. R>moH$ù¶mìXmao Xhm ̂ «‘U nwU© H$aÊ¶mgmR>r
cmJcocm doim H$mT>m. nwÝhm XmoZ- {VZ doim
AgoM H$éZ nhm. ‘moQ>ma gwé Pmë¶mZ§Va H$mhr
goH§$XmZo ‘moOUr gwé H$am.

• «̂‘UmMm H$mi pñWa AgVmo H$m?
• R>moH$ù¶mMm doJ pñWa AgVmo H$m?

YS>mYS>mYS>mYS>mYS>m
5 JwéËdmH$f©UJwéËdmH$f©UJwéËdmH$f©UJwéËdmH$f©UJwéËdmH$f©U

dVw©imH$ma
MH$Vr

cmH$S>r
R>moH$im

{dÚwV ‘moQ>ma

{dÚwV KQ> (a)                 (b)
AmH ¥ $ V r  1(A) d ¥ Î m mH $ m a  MH $V r da rc cmH $ S > rA mH ¥ $ V r  1(A) d ¥ Î m mH $ m a  MH $V r da rc cmH $ S > rA mH ¥ $ V r  1(A) d ¥ Î m mH $ m a  MH $V r da rc cmH $ S > rA mH ¥ $ V r  1(A) d ¥ Î m mH $ m a  MH $V r da rc cmH $ S > rA mH ¥ $ V r  1(A) d ¥ Î m mH $ m a  MH $V r da rc cmH $ S > r

R > m o H $ù¶ mM o  McZ (~) cmH $ S > r  R > m o H $ù¶ mM o  da rc Ñî¶R > m o H $ù¶ mM o  McZ (~) cmH $ S > r  R > m o H $ù¶ mM o  da rc Ñî¶R > m o H $ù¶ mM o  McZ (~) cmH $ S > r  R > m o H $ù¶ mM o  da rc Ñî¶R > m o H $ù¶ mM o  McZ (~) cmH $ S > r  R > m o H $ù¶ mM o  da rc Ñî¶R > m o H $ù¶ mM o  McZ (~) cmH $ S > r  R > m o H $ù¶ mM o  da rc Ñî¶SCERT T
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• ‘mJm©Mm AmH$ma H$gm Amho?
cmH$S>r R>moH$im d¥ÎmmH$ma ‘mJm©V pñWa JVrZo

{’$aVmo. åhUwZ cmH$S>r R>moH$ù¶mÀ¶m ¶m
McZmcm EH$g‘mZ d¥ÎmmH$ma McZ Ago
åhUVmV.

"" EH$g‘mZ d¥ÎmmH$ma McZ''( uniform
circular motion) ho dñVwMo pñWa JVrZo
d¥ÎmmH$ma ‘mJm©V Ho$coco McZ hmo¶''

• dñVwMm doJ EH$g‘mZ d¥ÎmmH$ma McZmV
~XcVmo H$m? H$m?

• EH$g‘mZ d¥ÎmmH$ma McZmV dñVwbm
J wéËdmH $f ©U AgV o H $ m? Ë¶m
JwéËdmH$f©UmMr {Xem H$m¶ AgVmo?
H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2

EH$g‘mZ d¥ÎmmH$ma McZmVrc dñVwMmEH$g‘mZ d¥ÎmmH$ma McZmVrc dñVwMmEH$g‘mZ d¥ÎmmH$ma McZmVrc dñVwMmEH$g‘mZ d¥ÎmmH$ma McZmVrc dñVwMmEH$g‘mZ d¥ÎmmH$ma McZmVrc dñVwMm
doJ g{Xe H$mT>Uo:doJ g{Xe H$mT>Uo:doJ g{Xe H$mT>Uo:doJ g{Xe H$mT>Uo:doJ g{Xe H$mT>Uo:

darc H¥$VrV cmH$S>r R>moH$ù¶mÀ¶m McZmMm
‘mJ© Am{U McZmMr AmR>dU H$am. cmH$S>r
R>m oH$ù¶mMm ‘mJ© H$mT>m Am{U H«$‘mJV
H$mcmdYrV doJmMo g{Xe AmH¥$Vr -2 ‘Ü¶o
XmI{dë¶mà‘mUo H$mT>m.

AmH¥$Vr -2 Mm Cn¶moJ H$éZ doJ g{XemMm
n{hë¶m q~Xþcm EH$m AmH¥$Vr 3 (A) à‘mUo
R>odm Ago Ho$ë¶mg doJ g{XemMr cm§~r {XeoV
~Xc H$é Z¶o. AmH¥$Vr 3(A) hr AmH¥$Vr -
2 Mr doJ g{Xe Am{U gai aofm XmoZ OmoS>Uo.

g{Xem§Zm OmoSw>Z doJmVrc ~Xc Xe©{dVo.

 'R' {ÌÁ¶m Agcoë¶m d¥ÎmmH$ma ‘mJm©V dñVw
pñWa amhþZ v doJmZo McZ H$aVmV Ago g‘OwV.
åhUwZ Ë¶mMm doJ g{Xe ^«‘U H$aVmo. doJ
g{Xe H$mhr H$moZ ̂ «‘U Ho$ë¶mg doJmÀ¶m ~Xc
g‘pìX^wO {ÌH$moUmÀ¶m nm¶m gma»¶m AmH¥$Vr-
3(A) ‘Ü¶o XmI{dë¶mà‘mUo gwM{dVm ¶oVo.

 AmVm dñVwÀ¶m EH$m nwU© ̂ «‘UmVrc doJmÀ¶m
~Xcmg {dMmamV KoD$ EH$m nwU© ^«‘UmVrc
doJmMm ~Xc H$‘r H$mcmdYrV ¶oUmè¶m doJmÀ¶m
~XcmZo V¶ma Pmcoë¶m ~hþ^wOrÀ¶m ~mOwÀ¶m
~oaOoEdT>o AgVo. na§Vw ¶oWo doJ {Xem {Za§Va
~XcVM Amho.

doJ g{Xem‘Yrc H$moZ H$‘r Ho$ë¶mg nwU©
doJmMm ~XcmMm {ZU©¶ H$aÊ¶mgmR>r ¶oUmam
Xmof H$‘r AgVmo. n[aUm‘r ~hþ^wOrÀ¶m ~mOw
OgOem chmZ hmoVmV VgVgm Vmo ~hþ^wOVr
v {ÌÁ¶m Agcoë¶m dVw©imV AmH¥$Vr 3(~)
‘Ü¶o XmI{dë¶mà‘mUo ~XcVmo. H$maU dñVwÀ¶m
EH$m nwU© ^«‘UmV {VZo {VÀ¶m doJn[a‘mUmV
hmoUmam ~Xc  V¶ma Pmcoë¶m dVy©imÀ¶m

V
V

V

V
V

V

V

V

R

AmH ¥ $ V r  2 {d {^Þ q~X þ d a d o J g {XeAmH ¥ $ V r  2 {d {^Þ q~X þ d a d o J g {XeAmH ¥ $ V r  2 {d {^Þ q~X þ d a d o J g {XeAmH ¥ $ V r  2 {d {^Þ q~X þ d a d o J g {XeAmH ¥ $ V r  2 {d {^Þ q~X þ d a d o J g {Xe

AmH ¥ $ V r  3 (A) Am {U (~) d oJ g {Xem § Z mA mH ¥ $ V r  3 (A) Am {U (~) d oJ g {Xem § Z mA mH ¥ $ V r  3 (A) Am {U (~) d oJ g {Xem § Z mA mH ¥ $ V r  3 (A) Am {U (~) d oJ g {Xem § Z mA mH ¥ $ V r  3 (A) Am {U (~) d oJ g {Xem § Z m
én m § V a rV H $ aU oén m § V a rV H $ aU oén m § V a rV H $ aU oén m § V a rV H $ aU oén m § V a rV H $ aU o

3(AAAAA)
V

ΔV

V

V
VV

V

V
V ΔV

ΔV

ΔVΔV

ΔV

ΔV

ΔV

3(~~~~~)
V

V
ΔV
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

n[aKmer  "2πv"  g‘mZ AgVmo.
AmnUmg ‘m{hV Amho H$s, ËdaUmMo n[a‘mU

ho EH$m nwU© ^«‘UmV dñVwZo àmá Ho$cocm
~Xccocm doJmMo n[a‘mU Am{U ̂ «‘UH$mcmÀ¶m
JwUmoÎmamer g‘mZ AgVo.

g‘Om EH$g‘mZ d¥ÎmmH$ma McZm ‘Yrc
dñVwÀ¶m ËdaUmÀ¶m n[a‘mU  aC Amho.

åhUOo   aC=2πv/T

¶oWo 'T' hm ^«‘U nwU© H$aÊ¶mgmR>r cmJcocm
doi Amho.

AmnUmg ‘m{hV Amho H$r, T= 2π R/v

¶mg Imcrc g‘rH$aUmV R>odë¶mg
       aC =v2/R ¶oVo.
g‘{Û^wO {ÌH$moUmÀ¶m {eamoq~Xþ H$moZ H$‘r

Pmë¶mg ~Xcmcocm doJ Am{U g{Xe doJm
‘Yrc H$moZ 900 da nmohmoMVmo.

åhþUZ EH$g‘mZ d¥ÎmmH$ma McZmVrc dñVwMo
ËdaU ho Ë¶mÀ¶m doJmÀ¶m c§~ {XeoV AgVo.
na§Vw doJ Am{U ËdaU ‘mJm©À¶m gmnoúm {XeoV
H$go AgVo? H$maU doJ hm ‘mJm©Mr ñn{eH$m
Amho. dñVwMo ËdaU {ÌÁ`oÀ¶m {XeoV dVw©imÀ¶m
H|$Ð q~XþH$S>o AgVo.

ËdaU ’$º$ dñVwÀ¶m doJmMr {Xem
~Xë¶mg Ë¶mg A{^H|$Ðr¶ ËdaU åhUVmV.

Ý¶wQ>ZÀ¶m Xþgè¶m {Z¶‘mà‘mUo McZ
H$aUmè¶m dñVwdarc {Zìdi ~c Ë¶m‘Ü¶o
{Zìdi ~cmÀ¶m {XeoZo ËdaU {Z‘m©U H$aVo.

åhUwZ EH$g‘mZ d¥ÎmmH$ma McZmV
{Zìdi ~c Ë¶mÀ¶m H§§o$ÐmH$S>o H$m¶© H$aVo. ¶m
{Zìdi ~cmg A{^H|$Ð ~c ("Centripetal
force".) Ago åhUVmV.

{Zìdi ~c ’$º$ dñVwÀ¶m doJmMr {Xem
~Xcë¶mg Ë¶mg A{^H|$Ð ~c( "centripetal
force") Ago åhUVmV.

A{^H|$Ðr¶ ~cmMo ‘wë¶ ‘m{hV H$é.

Ý¶wQ>ZÀ¶m J{V{df¶H$m§À¶m Xþgè¶m {Z¶‘m
Zwgma

F{Zìdi
 = (dñVw‘mZ)(ËdaU)

FC = maC

FC = mv2/R  (H$maU aC = v2/R)
¶oWo R dVw©imMr {ÌÁ¶m Amho.
EH$g‘mZ d¥ÎmmH$ma McZmV 'FC' Zoh‘r

H|$ÐmÀ¶m {XeoV AgVo.
gwMZm: A{^H|$Ðr¶ ~c ho dVw©imÀ¶m H|$ÐmÀ¶m

{XeoH$S>rc {Zìdi ~c Amho.

• H$moUVohr ~c H$m¶©aV ZgVm§Zm dñVw
d¥ÎmmH$ma ‘mJm©V McZ H$é eH$Vo H$m?

• Ooìhm H$ma d¥ÎmmH$ma {’$aVo Voìhm Ë¶mMr
J{V dmT>Vo. Ë¶mMo A{^H|$Ðr¶ ËdaU
dmT>Vo H$m? Vw‘À¶m CÎmamMr ì¶m»¶m
H$aÊ¶mgmR>r g‘rH$aUmMm Cn¶moJ H$am.

• 2.5 ‘r.cm§~r XomarÀ¶m eodQ>mg
2{H$.J«.dñVw‘mZmMr IoiUr ~m§YwZ
úmrVrO g‘m§Va àVcmV 3 ‘r/g|.
doJmZo {’$a{dcoë¶m XmoarMr VÊ¶Vm
‘m{hV H$am.

V V

V

aC
aC

aC
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JwéËdmH$f©UmMm d¡pídH$ {Z¶‘JwéËdmH$f©UmMm d¡pídH$ {Z¶‘JwéËdmH$f©UmMm d¡pídH$ {Z¶‘JwéËdmH$f©UmMm d¡pídH$ {Z¶‘JwéËdmH$f©UmMm d¡pídH$ {Z¶‘
EH$Xm BgmH$ Ý¶wQ>Z PmS>mImcr ~gcm

AgVm PmS>mdéZ EH$ g’$aM§X Imcr O{‘Zrda
nS>co.

• ¶m Anwd© KQ>ZodéZ Ë¶mÀ¶m ‘ZmV H$moUVo
àíZ CËnÞ Pmco. Vwåhmcm ‘m{hV Amho
H$m?

• g’$aM§X Imcr H$m nS>Vo?
• M§Ð O‘rZrda H$m nS>V Zmhr?
• M§Ð n¥ÏdrÀ¶m ^modVr d¥ÎmmH$ma H$úmoV

{’$aVmZm H$m¶ KS>Vo?

Ý¶wQ>Zcm ‘m{hV Pmco H$s, n¥Ïdr^modVr M§Ð
EH$g‘mZ d¥ÎmmH$ma J{VV {’$aVmo. åhUwZ
EH$g‘mZ d¥ÎmmH$ma McZmV Mmcw R>odÊ¶mgmR>r
A{^H|$Ðr¶ ~cmMr JaO nS>Vo.

åhUwZ Ë¶m§Zr n¥Ïdr Am{U M§Ð ¶m ‘Ü¶o
JwéËdmH$f©U ~cmg cmdÊ¶mMm ¶moOZm Ho$cr.
JwéËdmH$f©U ~cm‘wio M§Ð n¥ÏdrH$S>o AmH$fuë¶m
OmVo Ago Ë¶m§Zm dmQ>co. ho JwéËdmH$f©U ~cm
A{^H|$Ðr¶ ~cmgmaIo H$m¶© H$éZ M§Ðmcm
n¥Ïdr^modVr EH$g‘mZ d¥ÎmmH$ma J{UV ^«‘U
H$am¶cm cmdVo. Ý¶wQ>Zcm Imcrc ‘m{hVr
‘m{hV hmoVr. M§ÐmZo A§Va n¥ÏdrÀ¶m H§o|$ÐmnmgwZ

384 400 {H$.‘r. = 3.844x1010 go.‘r. Amho.M§Ð
n¥Ïdr^modVr EH$ ^«‘U nwU© H$aÊ¶mgmR>r 27.3
{Xdg qH$dm 2.35x106 go. cmJVo.

• M§ÐmMm doJ H$m¶ Amho?
Imcrc g‘rH$aUmdéZ Vwåhr M§ÐmMm doJ

‘m{hV H$é eH$Vm.
v =  2π R/T

Aem[aVrZo n¥ÏdrÀ¶m H|$ÐmH$S>rc M§ÐmMo
ËdaU

         aC = v2/R=4π2R/T2

R Am{U T  À¶m qH$‘Vr darc g‘rH$aU
R>odë¶mg

aC = 0.27 cm/s2.

O‘rZrÀ¶m n¥ð>^mJmOdirc dñVw‘Ü¶o ËdaU
981go.‘r./g|H$X2 AgVo Ago J°crcrAmoZo
emoYwZ H$mT>co. AemarVrZo g’$aM§XmMo ËdaU
gw‘mao 981go.‘r./g|H$X2 AgVo.

Ë¶m§Zr XomÝhr ËdaUmMr M§Ð  ae Am{U g’$aM§X
amVwcZm Ho$cr. AmnUmg ae / am=981/0.27
≅   3640.

n¥ÏdrMr {ÌÁ¶m Re Am{U n¥ÏdrÀ¶m H|$ÐmnmgwZ
M§ÐmMo A§Va  Rm AZwH«$‘o  6371 {H$.‘r. Am{U
3,84,400 {H$.‘r. Amho. ho Ý¶yQ>Zcm ‘m{hV
hmoVo.

Rm/ Re =384400/6371   ≅  60.3
(Rm/ Re )

2 =(60.3)2   ≅  3640

darc MM}déZ ñnï> Pmco H$s,
ae/ am  = (Rm  / Re )

2

åhUwZ ËdaU α1/  åhUw eH$Vmo (A§Va )2

a α 1/R2 ----- (1)

AmH$f©U ~c α1/(A§Va)2

F α 1/R2 ----- (2)

V

g’$aM §Xg’$aM §Xg’$aM §Xg’$aM §Xg’$aM §X
am = g

aC = am

M§ÐM§ÐM§ÐM§ÐM§Ð

Rm

Re
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72 JwéËdmH$f©U

¶mdéZ ñnîQ> Pmco H$s, ̂ wH§§o$ÐmnmgwZ dñVwMo
A§Va dmT>co AgVm dñVwda n¥ÏdrìXmao à¶moJ
Ho$coco JwéËdmH$f©U ~c H$‘r hmoV OmVo.

Ý¶wQ>ZÀ¶m {Vgè¶m J{V{df¶H$ {Z¶‘mZwgma
g’$aM§Xmda n¥ÏdrZo à¶moJ Ho$coco ~c n¥Ïdrda
g’$aM§XmìXmao à¶moJ Ho$coco ~c g‘mZ AgVo.
g‘rH$aU -1 Am{U Ý¶wQ >ZÀ¶m Xþgè¶m
J{V{df¶H$ {Z¶‘m Zwgma AmnU n¥ÏdrZo dñVwda
à¶moJ Ho$coco ~c H$mT>Vm ¶oVo.

Ý¶wQ>ZÀ¶m J{V{df¶H$ Xþgè¶m {Z¶‘mZwgma
F = ma, Am{U g‘rH$aU -1 déZ  a α 1/R2

⇒ a = k/R2 (¶oWo k hm pñWam§H$ )
Aem[aVrZo F = km/R2

åhUwZ n¥ÏdrìXmao g’$aM§Xmda à¶moJ Ho$coco
~c  = Km/R2 ---- (3)

¶oWo 'm' g’$aM§XmMoo dñVw‘mZ Am{U  'R'
n¥ÏdrMr {ÌÁ¶m Amho.

g’$aM§XmìXmao n¥Ïdrda à¶moJ Ho$coco ~c
= K'M/R2

---- (4)

¶oWo  M ho n¥ÏdrMo dñVw‘mZ Amho.
Imcrc AQ>rMo g‘mYmZ Pmë¶mg darc

~cmMo n[a‘mU g‘mZ AgVo.
K=GM Am{U  K' = Gm ---- (5)

òWo G pñWam§H$ Amho. g‘rH$aU (3) Am{U
(5) déZ g’$aM§Xmda n¥ÏdrìXmao à¶moJ Ho$coco
~c  F  = GMm/R2

dñVw‘mZm‘Yrc JwéËdmH$f©U ~cm Ë¶m§À¶m
dñVw‘mZmÀ¶m JwUmH$mamg g‘à‘mUmV AgVo.
Agm {ZíH$f© AmnU H$mT>Vmo.

JwéËdmH$f©U~c    α   (dñVw‘mZ)1  (dñVw‘mZ)2

¶m AmYmamdéZ gd© dñVwdarc H$m¶© Agcoco
JwéËdmH$f©U ~cm {dídmg AgVo.

JwéËdmH$f©UmMm gmd©^m¡{VH$ {Z¶‘ gm§JVmo
Hr, {dídmV àË¶oH$ dñVw Xþgè¶mm dñVwg
AmH$f©U H$aVo. Ë¶m AmH$f©UmÀ¶m ~cmMo n[a‘mU
Ë¶mÀ¶m dñVw‘mZmÀ¶m JwUmH$mamg g‘à‘mUmV,
Ë¶m ‘Yrc A§VamÀ¶m dJm©g ì¶ñV à‘mUmV
AgVo. Á¶m AmH$f©U ~cmMr {Xem XmoZ dñVwÀ¶m
H|$Ð{~§XþZm OmoS>Umè¶m gaiaofo gmo~V H$m¶© H$aVo.

g‘Om XmoZ dñVwMo dñVw‘mZ M1 Am{U M2

'd' A§VamZo doJio Ho $ë¶mg Ë¶m ‘Yrc
JwéËdmH$f©U ~c

FJwéËdm α  M1 M2 /d2

FJwéËdm =G M1 M2 /d2

G hm à‘mUmMm pñWam §H$ Amho ¶mg
gmd©^m¡{VH$ JwéËdmH$f©U pñWam§H$ åhUVmV.
¶mMm emoY hoÝar H°$Ýdo{S>e( Henry Cavendish)
¶m§Zr cmdcm.

G=6.67x10-11 Nm2Kg-2

1{H$.J«. dñVw‘mZmÀ¶m XmoZ dñVw 1 ‘rQ>a
A§Vamda AcJ Ho$ë¶mg Ë¶m ‘Yrc H$m¶© H$aUmao
JwéËdmH$f©U ~c G cm g‘mZ AgVo.
gwMZm:gwMZm:gwMZm:gwMZm:gwMZm: darc gwÌmMm Cn¶moJ JmocmH$ma dñVw
‘Ü¶o cmJw hmoVmo. Oar H$aVm n¥Ïdrdarc gd©
dñVw JmocmH$ma Zgë¶mVar AmnU darc gwÌmMm
dmna H$aVmo. H$maU Ooìhm n¥ÏdrÀ¶m n¥ð>^mJmMo
úmoÌ’$imMr n¥Ïdrdarc H$moUË¶mhr VwcZm H$aVmo
q~Xþ dñVw åhUwZ J¥hrV YaVmV.

M1 M2FJwéËdm FJwéËdm

d
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{dMmam H$am Am{U MMm© H$am{dMmam H$am Am{U MMm© H$am{dMmam H$am Am{U MMm© H$am{dMmam H$am Am{U MMm© H$am{dMmam H$am Am{U MMm© H$am

• AmH¥$VrV M§Ð n¥Ïdrda gai ¶oÊ¶mEodOr
^modVr nS>Vmo. Oa M§ÐmMm doJ ewÝ¶
Agë¶mg M§ÐmMr McZ H$go AgVo?

AmH ¥ $ V r  7AmH ¥ $ V r  7AmH ¥ $ V r  7AmH ¥ $ V r  7AmH ¥ $ V r  7

• XmoZ dñVw‘Ü¶o EH$m dñVwMo dñVw‘mZ
XþßnQ> Agë¶mg Ë¶m ‘Yrc JwéËdmH$f©U
~c H$go ~XcVo?

• AmnU EH$m ‘moR>çm B‘maVr Odi C ô
AgVmZm Ë¶mìXmao Amnë¶mda à¶moJ
Ho$cooco JwéËdmH$f©U ~c à^mdmg Z
AmoiIÊ¶mMo H$maU H$m¶?

• cmH$S>mÀ¶m VwH$S>çmnoúmm cmoI§S>r
VwH$S>çmda JwéËdmH$f©U ~c OmñV AgVo
H$m?

• g’$aM§X n¥ÏdrÀ¶m JwéËdmH$f©U eº$s‘wio
Imcr nS>Vo. n¥Ïdrda g’$aM§XmMo
JwéËdmH$f©U ~cm H$m¶ AgVo ? H$m?

CXmhaU:1CXmhaU:1CXmhaU:1CXmhaU:1CXmhaU:1
^wn¥ð>m^mJm

Odi n¥ÏdrÀ¶m
^m odVr ^«‘U
H $ a U m è ¶ m
C n J « h m M m
H$mcmdYr {H$Vr
AgVmo?

gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
n¥ÏdrìXmao CnJ«hmdarc JwéËdmH$f©U ~c

F =G m M /R2

M-n¥ÏdrMo dñVw‘mZ
m-CnJ«hmMo dñVw‘mZ
R-n¥ÏdrMr {ÌÁ¶m
g‘Om CnJ«hmMm doJ  v Amho.
v=2πR/T ⇒ T=2πR/v
CnJ«hmg Amdí¶H$ Agcoco A{^H|$Ðr¶ ~c

JwéËdmH$f©U ~cmìXmao nwa{dë¶mg
 FC=m v2/R.
na §V w  FC=GMm/R2 Ý¶ y Q >ZMm

JwéËdmH$f©UmÀ¶m {Z¶‘mà‘mUo
åhUOoM, GMm/R2 = m(2 π R)2/T2R

⇒ T2 = 4π2 R3/GM, n¥ÏdrMo dñVw‘mZ (M)
Am{U G hm pñWam§H$ Amho, T Mo ‘wë¶ ’$º$
n¥ÏdrÀ¶m {ÌOoda Adc§~wZ AgVo.

⇒ T2 α R3

darc g‘rH$aUmV  M, R Am{U G  À¶m
qH$‘Vr R>odë¶mg T = 84.75 {‘ZrQ> ¶oVo.

Aem[aVrZo n¥ÏdrÀ¶m ^modVr n¥ÏdrÀ¶m
n¥ð>^mJmOdi d¥ÎmmH$ma ‘mJm©V ^«‘U H$aUmao
CnJ«h EH$ ^«‘U nwU© H$aÊ¶mgmR>r 1 Vmg
24.7 {‘ZrQ> KoVmV.

‘wº$ nVZ (‘wº$ nVZ (‘wº$ nVZ (‘wº$ nVZ (‘wº$ nVZ (Free fall )

H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3

ËdaU ho dñVw‘mZmda Adc§~wZ ZgVo:ËdaU ho dñVw‘mZmda Adc§~wZ ZgVo:ËdaU ho dñVw‘mZmda Adc§~wZ ZgVo:ËdaU ho dñVw‘mZmda Adc§~wZ ZgVo:ËdaU ho dñVw‘mZmda Adc§~wZ ZgVo:
EH$m nwñVH$mda EH$ chmZ H$mJX R>odm.

Ë¶m nwñVH$mg H$mJXm gmo~V H$mhr C§Mrda
gmoSw>Z Úm.

• Vw‘À¶m cúmmV H$m¶ ¶oVo? AmVm nwñVH$

V m

M
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74 JwéËdmH$f©U

Am{U H$mJX AcJ AcJ gmoS>m. H$m¶
KS>Vo?

hdoMo Kf©U Am{U {ZamoYH$ ~c ZgVm§Zm
gd© dñVw EH$mM C§MrdéZ EH$mM ËdaUmZo
Imcr nS>VmV. Vo n¥ÏdrÀ¶m n¥ð>^mJmOdi
n¥ÏdrÀ¶m JwéËdmH$f©U ~cmZo CËnÞ hmoUmè¶m
ËdaU åhUVmV.

dñVwda ’$º$ JwéËdmH$f©U EH$M H$m¶© Ho$co
AgVm Ë¶m dñVwcm ‘wº$ nVZ dñVw åhUVmV.

AmH¥$Vr 9

g‘Om M dñVw‘mZ AgUmar dñVw n¥ÏdrÀ¶m
n¥ð>^mJmOdi nmS>{Vc.

g‘Om M ho n¥ÏdrMo dñVw‘mZ Am{U R hr
n¥ÏdrMr {ÌÁ¶m Amho.

AmVm dñVw‘mZmdarc JwéËdmH$f©U ~c
F = GMm/R2    ⇒   F/m  =  GM/ R2

Ý¶wQ>ZÀ¶m Xwgè¶m {Z¶‘mZwgma  F/m  ho
ËdaUmg g‘mZ Amho. ¶oWo ËdaUmg 'g' Zr
Xe©{dVmV.

åhUwZ g = GM/ R2

'g' ho dñVwÀ¶m dñVw‘mZmnmgwZ ñdV§Ì Amho.
åhþUZ n¥ÏdrÀ¶m Odirc gd© dñVw EH$mM

doiog nS>VmV.
n¥ÏdrMo dñVw‘mZ (M) = 6  x  1024 {H$.J«.
n¥ÏdrMr {ÌÁ¶m  (R) = 6.4  x  106 {Ho$.‘r
¶m qH$‘Vr darc g‘rH$aUmV R>odë¶m

AgVm.

m

g
R

M

 g = 9.8  ‘r./go§H§$X2  {‘iVo.
hr JwéËdmËdaU qH$‘V n¥ÏdrÀ¶m H|$Ð^mJm

nmgwZ dñVwÀ¶m A§Vam gmo~V ~XcVmo.
‘wº$ nVZ ËdaU n¥ÏdrOdi pñWa amhVo.

EH$g‘mZ ËdaUr¶ McZmMo g‘rH$aU ‘w³V
nVZmÀ¶m g§X^m©V ¶mMm Cn¶moJ H$aÊ¶mMr
gh‘Vr XoVo Vo

v = u + at,

s = ut + ½ at2 ,

v2 - u2 = 2as.

¶m amerdéZ g‘ñ¶m gmoS>{dVo é§Xr {MÝhm§Mm
{Z¶‘ nmicm nm{hOo. ( ¶mMr MMm© "" McZ''
("motion") ¶m YS>çmV Amho.)

H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4

'g' Mr {Xem H$m¶ Amho?Mr {Xem H$m¶ Amho?Mr {Xem H$m¶ Amho?Mr {Xem H$m¶ Amho?Mr {Xem H$m¶ Amho?
 EH$m XJS>mg da ’o$H$m. XJS> naV O‘rZrda

¶oUmMr doi KS>çmirÀ¶m ‘XVrZo ‘moOm.
• da Am{U Imcr OmVm§Zm doJ H$gm

AgVmo?
• ËdaUmMr {Xem H$er AgVo ?
Ooìhm XJS> da OmVmo Voìhm Ë¶mMm doJ

H$‘r hmoVmo. Ooìhm XJS> Imcr ¶oVmo. Voìhm
Ë¶mMm doJ dmT>Vmo. Voìhm ‘wº$ nVZ ËdaU
ImcÀ¶m {XeoZo c§~ AgVo. dñVw H$emhr da
’o$H$ë¶m Var Ë¶mMo JwéËd ËdaU " g " Zoh‘r
AmH¥$Vr 10 ‘Ü¶o XmI{dë¶m à‘mUo Imcr c§~
{XeoV AgVo.

g

n¥ÏdrÀ¶m n¥ð>^mJ
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

+

_

u

h
g

• ewÝ¶ doJ Am{U ewÝ¶ ZgUmao ËdaU
Agcoë¶m dñVwÀ¶m McUmMr CXmhaUo
Úm?

• XmoZ XJS> AZwH«$‘o 20 ‘r/go§., 40
‘r./go|H§$X doJmZo da hdoV ’o$H$co.
Á¶m dñVwZo J«hZ Ho$coco ËdaU H$m¶
AmhoV?

CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2
EH$ dñVw da C^r ’o$H$cr Amho. {VÀ¶m

eodQ>À¶m CÜd©Jm‘r McZmV àdmg Ho$coco A§Va
H$m¶ Amho?  g = 10 ‘r./goH§$X2

gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
dñVwZo eodQ>À¶m g§oH§$XmV CÜdJm‘r {XeoV

àdmg Ho$coco A§Va ho Ë¶mZo nm{hë¶m goH§$XmV
Ë¶m AYmoJm‘r {XeoÀ¶m McmZmÀ¶m A§Vamcm
g‘mZ Amho.

åhUwZ  s = ½ gt2= ½ x 10  x  1  =  5 ‘r.
CXmhaU:3CXmhaU:3CXmhaU:3CXmhaU:3CXmhaU:3

XmoZ dñVw doJdoJù¶m C§MrdéZ ‘wº$ nUo
O‘rZrda EH$mM doir nS>ë¶m. nm{hë¶m dñVwMm
àdmg H$mi  t1 = 2 g|H$X Am{U Xþgè¶m dñVwMm
t2 = 1goH§$X Amho. H$moUË¶m C§Mrda nm{hcr
dñVw AgVm§Zm Xþgar dñVw nS>m¶cm cmJcr?
( g = 10 ‘r/goH§$X2 )

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$

at  t=1s
h1=20‘r.

h2=5‘r.

Xþgar dñVw O‘rZrda nmohmoMÊ¶mgmR>r goH§$X
KoVo. åhUwZ AmnUmg nm{hë¶m dñVwZo 1 goH§$XmV
Am{U 2 goH§$XmV àdmg Ho$coco A§Va ‘m{hV
H$aUo Oéar Amho.

2 g|H$XmV àdmg Ho$coco A§Va
h1 = ½   gt2 = ½ × 10 × 22 = 20‘r.
1 goH§$XmV àdmg Ho$coco A§Va h2 = 5 ‘r.
nm{hë¶m dñVwMr {ZpíMV C§Mr Ooìhm Xþgar

nS>Uo gwé Ho$co.  h = 20 - 5 = 15 ‘r.
CXmhaU:4CXmhaU:4CXmhaU:4CXmhaU:4CXmhaU:4

EH$m 25 ‘rQ>a C§M Q>m°da déZ 20 ‘r/
goH§$X doJmZo EH$ XJS> c§~ {XeoZo da ’o$H$cm.
Vmo O‘rZrda nmohmoMÊ¶mgmR>r {H$Vr doi
cmJoc? ( g = 10 ‘r/goH§$X2 )

AmH ¥ $ V r  12AmH ¥ $ V r  12AmH ¥ $ V r  12AmH ¥ $ V r  12AmH ¥ $ V r  12
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
¶m g‘ñ¶ocm gmoS>{dÊ¶mgmR>r é§T>r g§Ho$VmMm

dmna Ho$cm nm{hOo. Vo AmH¥$VrV XmI{dco Amho.
AmnU CÜd©Jm‘r {Xeocm YZ Am{U

AYmoJm‘r {Xeocm F$U gw{MV q~Xþ déZ
{dMmamV ¿¶m. darc CXmhaUmV àúmonU q~Xþg
gwMH$ q~Xþ g‘Om.

Fig-11
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76 JwéËdmH$f©U

Va  u= 20 m/s
a = g = -10 m/s2

s = h = -25 m

McZmÀ¶m g‘rH$aUmdéZ  s = ut + ½ at2

- 25 = 20t - ½ x 10 x t2

-25 = 20t - 5 t2

-5 = 4t - t2

⇒ t2 - 4t - 5 = 0

ho g‘rH$aU gmoS>{dë¶mg {‘iUo
AmnUmg ( t - 5 ) ( t + 1 ) = 0

t= 5 qH$dm -1
t = 5s

CXmhaU:5CXmhaU:5CXmhaU:5CXmhaU:5CXmhaU:5
EH$m dñVwcm u doJmZo gai {XeoZo da

’o$H$co AgVm. dñVw O‘rZrda naV ¶oÊ¶mgmR>r
{H$Vr doi cmJVmo?

gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
g‘Om S = ut + ½ a t2 g‘rH$aU ¿¶m.
nwU© McZmgmR>r S = 0

AmH ¥ $ V r  13AmH ¥ $ V r  13AmH ¥ $ V r  13AmH ¥ $ V r  13AmH ¥ $ V r  13
a = - g
u = u
O = ut - ½gt2

½gt2 = ut
t = 2u/g

g
u

da Imcr

 AË¶m{YH$
C§Mrda

dOZdOZdOZdOZdOZ
dOZ ho n¥Ïdrdarc dñVwda H$m¶© H$aUmao

JwéËdmH$f©U ~c Amho.
åhUwZ Ý¶wQ>ZÀ¶m J{VÀ¶m Xþgè¶m {Z¶‘mZwgma
FEHw$U = ma

W = mg  ¶oVo
Ë¶mg Ý¶wQ>Z ‘Ü¶o ‘moOVmV.

1 {H$.J«. dñVwMo dOZ  9.8 N

2 {H$.J«, dñVwMo dOZ  19.6 N

10 {H$.J«. dñVwMo dOZ 98 N

H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5

‘wº$ nVZ hmoUmè¶m dñVwMo dOZ ‘moOw‘wº$ nVZ hmoUmè¶m dñVwMo dOZ ‘moOw‘wº$ nVZ hmoUmè¶m dñVwMo dOZ ‘moOw‘wº$ nVZ hmoUmè¶m dñVwMo dOZ ‘moOw‘wº$ nVZ hmoUmè¶m dñVwMo dOZ ‘moOw
eH$Vmo H$m?eH$Vmo H$m?eH$Vmo H$m?eH$Vmo H$m?eH$Vmo H$m?

Mcm nmhþ ¶m.

AmH ¥ $ V r  14 (A)AmH ¥ $ V r  14 (A)AmH ¥ $ V r  14 (A)AmH ¥ $ V r  14 (A)AmH ¥ $ V r  14 (A) AmH ¥ $ V r  14 (~)AmH ¥ $ V r  14 (~)AmH ¥ $ V r  14 (~)AmH ¥ $ V r  14 (~)AmH ¥ $ V r  14 (~)
EH$ VmUH$mQ>m KoD$Z Ë¶mg N>Vmg cQ>H$dm.

Ë¶mda H$mhr dOZ R>odm. VmR>mH$mQ>çmMo dmMZ
H$éZ Zm|X H$am. AmVm H$mhr C§MrdéZ
dOZmgmo~V VmUH$mQ>m Imcr gmoS>m. ‘wº$nVZ
hmoVmZm VmUH$mQ>çmÀ¶m gwMH$mÀ¶m ñWmZmÀ¶m
gwMH$mÀ¶m ñWmZmÀ¶m ~XcmMo H$miOr nwd©H$
{Z[aúmU H$am.

g
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• darc Xm o Ýh r CXmhaUmVrc
VmZH$mQ>çmÀ¶m dmMÊ¶mV H$moUVm ~Xc
Vwåhmcm {XgwZ ¶oVo?

• Vo gmaIo AmhoV H$m¶? Oa Zmhr Va H$m?
EH$m C§MrdéZ nomhÊ¶mÀ¶m VcmdmV CS>r

‘maë¶mMm AZŵ d Vwåhmcm Amho H$m?
• EH$m C§MrdéZ Vw‘Mo e[aa ‘wº$nUo

nS>Vm§Zm Vwåhmcm H$go dmQ>Vo?

H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6

dñVw ‘wº$nUo nS>Vm§Zm ~Xcm§Mo {Z[aúmUdñVw ‘wº$nUo nS>Vm§Zm ~Xcm§Mo {Z[aúmUdñVw ‘wº$nUo nS>Vm§Zm ~Xcm§Mo {Z[aúmUdñVw ‘wº$nUo nS>Vm§Zm ~Xcm§Mo {Z[aúmUdñVw ‘wº$nUo nS>Vm§Zm ~Xcm§Mo {Z[aúmU
H$aUo:H$aUo:H$aUo:H$aUo:H$aUo:

EH$ nmaXe©H$ Q́>o ¿¶m. Ë¶mÀ¶m {déÜX ~mOwcm
{N>Ð H$am. XmoZ qH$dm VrZ a~a ~°S> KoD$Z
EH$‘oH$m§À¶m Odi {N>Ðm‘YwZ KÅ> ~m§Ym. AmH¥$Vr
15(A) Am{U 15 (~) ‘Ü¶o XmI{dë¶mà‘mUo
a~a ~±S> da XJS> R>odm.

• a~a ~°S> dmH$VmV H$m? XJS>mgmo~V Q´>o
cm gmoSw>Z Úm. AmVm H$m¶ hmoVo?

AmnUmg ‘wº$ nVZmV Imcrc n[a‘mU
¶oVmV. ñàtJ - dñVw‘mZ {H«$¶m ‘Ü¶o dmMZ
ewÝ¶ amhmVo. CS>r ‘maVm§Zm ‘mUgmcm ^ma
ahrV dmQ>Vo. H¥$Vr -6 ‘Ü¶o a~a ~°S> gai
AmhoV. a~a ~°S> ‘Ü¶o VmUcr Zmhr.

EH$ dñVw H$moUË¶mhr {úmVrO g‘m§Va
Vimda g‘Vwë¶ pñWVrV AgVm§Zm Ë¶m Vim
ìXmao dñVwda à¶moJ Ho$coco ~cm‘wio dOZmV
AmoiIw eH$Vmo. AemarVrZo dñVwcm g‘Vwë¶

g

pñWVrV cQ>H$VmV. dOZmg XomarÀ¶m VÊ¶Vo
déZ  AmoiIw eH$Vmo. darc XomÝhr g§X^m©V
dñVwMo ËdaU ewÝ¶ Agë¶m‘wio dOZ AmYmarV
~cmg g‘mZ AgVo. åhUOo dOZ ho VmÊ¶Vm
gma»¶m ~cmg g‘mZ AgVo. dñVw g‘Vwë¶
{ñWVrV AgVm§Zm dñVwda H$m¶© H$aUmao AmYmarV
~c åhUOo dOZ hmo¶.

dñVwcm ‘wº$nUo gmoS>ë¶mg Vr dñVw
^maahrV pñWVrV AgVo. Ë¶m pñWVrV gwÜXm
dñVwda JwéËdmH$f©U ~c H$m¶© H$aVo. ho ~c
dñVw‘Ü¶o ËdaUmgmR>r H$maUr^wV R>aVo na§Vw
¶oWo H$moUVohr AmYmarV ~c Zmhr. åhUwZ
JwéËdmH$f©U ~cmg dOZ g‘PVm ¶oV Zmhr.
`oWo ~c ewÝ` homVo.

•  Vw‘Mo dOZ mg cm Ho$ìhm g‘mZ hmoVo?
• Vw‘Mo dOZ ewÝ¶ Agcoë¶m g§X^m©Mo

CXmhaU Úm?

JwéËd H|$ÐJwéËd H|$ÐJwéËd H|$ÐJwéËd H|$ÐJwéËd H|$Ð

H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7

M‘Mm Am{U H$mQ>m M‘Mm ¶mVrc VmocM‘Mm Am{U H$mQ>m M‘Mm ¶mVrc VmocM‘Mm Am{U H$mQ>m M‘Mm ¶mVrc VmocM‘Mm Am{U H$mQ>m M‘Mm ¶mVrc VmocM‘Mm Am{U H$mQ>m M‘Mm ¶mVrc Vmoc

AmH ¥ $ V r  16AmH ¥ $ V r  16AmH ¥ $ V r  16AmH ¥ $ V r  16AmH ¥ $ V r  16

AmH ¥ $ V r  15(A)AmH ¥ $ V r  15(A)AmH ¥ $ V r  15(A)AmH ¥ $ V r  15(A)AmH ¥ $ V r  15(A) AmH ¥ $ V r  15(~)AmH ¥ $ V r  15(~)AmH ¥ $ V r  15(~)AmH ¥ $ V r  15(~)AmH ¥ $ V r  15(~)
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H$mQ>m M‘Mm Am{U cmH$S>mMr H$mS>r Imcrc
XmI{dë¶m à‘mUo EH$Ì ~m§Ym, Ë¶m {VÝhr
Mm§Jë¶m àH$mao ½cmgÀ¶m H$S>mda g§VwcrV hmoVmV
H$m?

H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8

Vwåhr Z dmH$Vm CRw> eH$Vm H$m?Vwåhr Z dmH$Vm CRw> eH$Vm H$m?Vwåhr Z dmH$Vm CRw> eH$Vm H$m?Vwåhr Z dmH$Vm CRw> eH$Vm H$m?Vwåhr Z dmH$Vm CRw> eH$Vm H$m?

AmH¥$Vr 17 ‘Ü¶o XmI{dë¶mà‘mUo IwMuV
Amam‘mV ~gm. Vw‘Mo eara qH$dm nm¶ Z
dmH$dVm IwMudéZ CR>Ê¶mMm à¶ËZ H$am.

• AmnU CRw> eH$Vmo H$m? Oa Zmhr Va H$m?

H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9H$m¶©H¥$Vr -9

{eS>rcm g§VwcrV H$aUo{eS>rcm g§VwcrV H$aUo{eS>rcm g§VwcrV H$aUo{eS>rcm g§VwcrV H$aUo{eS>rcm g§VwcrV H$aUo
{eS>rcm Vw‘À¶m Im§Úmda g§VwcrV H$aÊ¶mMm

à¶ËZ H$am?
Voìhm H$m¶ KS>Vo?
darc H¥$Vr g‘OwZ KoÊ¶mgmR>r "JwéËd H|$Ð'

"Centre of gravity" ¶m ~Ôc ‘m{hVr KoUo Oéa
Amho. JwéËdmH|$Ð ho dOZmÀ¶m {dVaUmMo gamgar
ñWmZ Amho.

dñVwMo EHw$U dOZ EH$m q~Xþda H$m¶©
H$aVmV. Ë¶m JwéËdmH$f©U H|$Ð åhUVmV.

H$m¶©H¥$Vr -10H$m¶©H¥$Vr -10H$m¶©H¥$Vr -10H$m¶©H¥$Vr -10H$m¶©H¥$Vr -10
 JwéËd H§o$ÐmMo ñWmZ {ZpíMV H$aUo:JwéËd H§o$ÐmMo ñWmZ {ZpíMV H$aUo:JwéËd H§o$ÐmMo ñWmZ {ZpíMV H$aUo:JwéËd H§o$ÐmMo ñWmZ {ZpíMV H$aUo:JwéËd H§o$ÐmMo ñWmZ {ZpíMV H$aUo:

EH$ {‘Q>a nÅ>r ¿¶m. {Vcm {d{dY q~XþdéZ
cQ>H$dm. Vw‘À¶m cúmmV H$m¶ ¶oVo. {VÀ¶m
‘Ü¶q~XþnmgwZ {Vcm cQ>H$dm. H$m¶ KS>Vo?

{‘Q>a nÅ>rMm JwéËdH|$Ð Ë¶mÀ¶m ‘Ü¶q~Xþ
Amho. Ë¶m q~Xþda dOZ H$m¶© H$arV Zmhr.
Ë¶m EH$m q~Xþcm AmYma {Xë¶mZo nwU© nÅ>rcm
AmYma {‘iVmo. EH$m q~XþÀ¶m AmYmamZo n{Å>cm
{úmVrO g‘m§Va R>oD$ eH$Vmo. Vr q~Xþ Ë¶m
nÅ>rMm H|$Ðq~Xþ Amho. Aem àH$mao dñVwMo
JwéËdmH|$Ð ‘m{hV H$aVm ¶oVo. nÅ>rdarc àË¶oH$
chmZ ^mJmg n¥Ïdr JwéËdH$f©U H$aVo. Ë¶mg
chmZ chmZ ~mZmZo gwM{dco Amho. Ë¶m chmZ
chmZ ~cmMm n[a‘m‘ q~Xþda H$m¶© H$aVmo.

nÅ>rdarc nwU© dOZ ¶m EH$Q>çm q~Xþda
H$m¶© H$arV Amho. AemarVrZo AmnU Ë¶m {~§Xþda
VodT>oM ~c dOZmÀ¶m {déÜX {XeoV à¶moJ
Ho$ë¶mZo nÅ>r g‘Vmoc pñWVrV AgVo. åhUOo
pñWa amhmVo.

 ~moQ>mÀ¶m gmhmæ¶mZo
daÀ¶m {XeoV g§VwcZ

H$aUo

dOZ

AmH ¥ $ V r  17AmH ¥ $ V r  17AmH ¥ $ V r  17AmH ¥ $ V r  17AmH ¥ $ V r  17

AmH ¥ $ V r  5AmH ¥ $ V r  5AmH ¥ $ V r  5AmH ¥ $ V r  5AmH ¥ $ V r  5
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• dñVwMm JwéËd H|$Ð H$gm ‘m{hV H$aVm?
‘wº$nUo cQ>H$Umè¶m H$moUË¶mhr dñVwMo JwéËd

H|$Ð cQ>H${dcoë¶m q~XþÀ¶m gai Imcr AgVo.

Oa Ë¶m cQ>H${dcoë¶m q~Xþda {úmVrO
g‘m§Va aofm H$mT>cr AgVm JwéËd q~Xþ Ë¶m
aofoda Hw$R>oVar amhVmo. Ë¶m aofodarc q~XþMo
[ZpíMV ñWmZ ‘m{hV H$aÊ¶mgmR>r dñVwcm
BVa H$moUË¶mhr q~XþnmgwZ cQ>H$dwZ Xþgar
{úmVrO g‘m§Va aofm Ë¶m q~XþVwZ H$mT>mdr
cmJVo. Ë¶m XmoÝhr aofoÀ¶m N>oXZ q~Xþda JwéËdm
H|$Ð AgVo.

H$m¶©H¥$Vr -11H$m¶©H¥$Vr -11H$m¶©H¥$Vr -11H$m¶©H¥$Vr -11H$m¶©H¥$Vr -11

[a¨JMo JwéËd H|$Ð AmoiIUo:[a¨JMo JwéËd H|$Ð AmoiIUo:[a¨JMo JwéËd H|$Ð AmoiIUo:[a¨JMo JwéËd H|$Ð AmoiIUo:[a¨JMo JwéËd H|$Ð AmoiIUo:

darc CXmhUmV ñnîQ> Ho$coë¶m nÜXVrdéZ
[a¨J (A§JT>r) Mo JwéËd H|$Ð emoYm.

• [a¨JMo JwéËd H|$Ð Hw$R>o AgVo?

• dñVwMo JwéËd H|$Ð Ë¶m dñVwÀ¶m ~mhoa
AgVo H$m?

• dñVwMo J wéËd H| $Ð EH$m q~Xþda
A{ñVËdmV AgVo H$m OoWo dñVwcm
dñVw‘mZ amhV Zmhr.

{ñWaVm {ñWaVm {ñWaVm {ñWaVm {ñWaVm (((((Stability)))))

pñWaVo gmR>r JwéËdmH|$ÐmMo ñWmZ {ZpíMV
H$aUo ‘hËdmMo Amho. dñVwÀ¶m JwéËd H|$ÐmdéZ
H$mT>cocm {úmVrO c§~ Ë¶mMm nm¶m AmYma
úmoÌ’$imVwZ Joë¶mg Vr dñVw pñWa amhVo.

Oa JwéËd H|$Ðm déZ H$mT>coco c§~
AmYma úmoÌ’$imVwZ ~mhoa Amë¶mg Vr dñVw
A{ñWa amhVo.

H$m¶©H¥$Vr - 12H$m¶©H¥$Vr - 12H$m¶©H¥$Vr - 12H$m¶©H¥$Vr - 12H$m¶©H¥$Vr - 12

J wéËdH | $ Ð mg hc{dU o Am {U Ë¶mM oJ w é ËdH | $ Ð mg hc{dU o Am {U Ë¶mM oJ w é ËdH | $ Ð mg hc{dU o Am {U Ë¶mM oJ w é ËdH | $ Ð mg hc{dU o Am {U Ë¶mM oJ w é ËdH | $ Ð mg hc{dU o Am {U Ë¶mM o
n[aUm‘:n[aUm‘:n[aUm‘:n[aUm‘:n[aUm‘:

Ooìhm Vwåhr VmR> C^o amhVm Voìhm JwéËd
H|$Ð Hw$R>o AgVo?

AmH¥$VrV XmI{dë¶m à‘mUo Vwåhr Vw‘À¶m
nm¶mÀ¶m A§JT>çmcm ñne© H$aÊ¶mMm à¶ËZ
H$am.

• Xþgè¶m g§X^m©V AmH¥$Vr 20 (~) ‘Ü¶o
XmI{dë¶mà‘mUo V wåhr nm¶mÀ¶m
A§JT>çmcm ñne© H$é eH$Vm H$m? Oa
Zmhr Va H$m?

• ¶m XmoÝhr pñWVrV Vwåhmcm JwéËd
H|$Ðm‘Ü¶o H$m¶ ’$aH$ {XgwZ Amcm?

AmH¥$Vr 19

        AmH¥$Vr 20 (A)     AmH¥$Vr 20(~)
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

• nmVim nÍ¶m§Zr ~Zcoë¶m Jmocr¶ Am{U {ÌH$moUmH$ma dñVwMo JwéËdH|$Ð Hw$R>o AgVo?
• dñVwcm EH$m noúmm OmñV JwéËd H|$Ð AgVmV H$m?
• [ngmMm H$bVm _Zmoam ([b{Z§J {ngm Q>m°da) nS>V H$m Zmhr?
• Vw‘À¶m nmR>rda ‘moR>o AmoPo KoD$Z OmVmZm Vwåhr g‘moa H$m dmH$Vm?

EH$g‘mZ d¥ÎmH$m McZ, A{^H|$Ðr¶ ËdaU, A{^H|$Ðr¶, ~c, JwéËdH|$Ð, JwéËdmH$f©UmMm
{Z¶‘, dOZ, hcHo$nUm, pñWaVm, ‘wº$ nVZ

• pñWa doJmZo d¥Îmmdma ‘mJm©Vrc dñVwÀ¶m McZmg EH$g‘mZ d¥ÎmmH$ma McZ åhUVmV.
• dñVwÀ¶m doJmVrc ~Xcmg ËdaU H$maUr^wV R>aVo ¶mcmM A{^H|$Ðr¶ ËdaU åhUVmV. Vo

dñVwÀ¶m EH$g‘mZ McZmV dVw©imÀ¶m H|$ÐmÀ¶m {XeoV àdmg H$aVo.
• dñVwcm EH$ g‘mZ d¥ÎmmH$ma McZmV R>odÊ¶mgmR>r Amdí¶H$ Agcoë¶m ~cmg {Zìdi

~cmg "" A{^H§o$Ð ~c'' "Centripetal force" Ago åhUVmV. FC = Mv2 / R.

• {dídmV àË¶oH$ dñVw Xþgè¶m dñVwcm AmH$f©U H$aVo. dñVw‘Yrc AmH$f©U ~c ho dñVw‘mZmÀ¶m
JwUmH$mamg g‘à‘mUmV Am{U Ë¶m‘Yrc A§VamÀ¶m dJm©g ì¶ñV à‘mUmV AgVo.

• gd© dñVw§Zm n¥ÏdrÀ¶m n¥ð>^mJmOdi gmaIo ËdaU AgVo. (9.8‘r/go.2)  Vo n¥ÏdrÀ¶m
n¥ð>^mJmnmgwZ Xþa Joë¶mg ËdaU H$‘r hmoVo.

• dñVwcm ‘wº$ nVZ åhUVmV Ooìhm ’$º$ JwéËdmH$f©U Ë¶mda H$m¶© H$aVo.
• dñVwMo dOZ ho Ë¶mda H$m¶© H$aUmao JwéËdmH$f©U ~c Amho.

W = mg

‘wº$ nVZmÀ¶m pñWVrV dñVw hc³¶m pñWVrV AgVo.
• EH$m q~Xþda nwU© dñVwMo dOZ H$m¶© H${R>U Agë¶mg Ë¶mg H§o$Ð JwéËd H|$Ð åhUVmV.
• Ooìhm Am{Xe dOZ dñVwÀ¶m AmYmamVwZ OmVo Voìhm Vr dñVw g‘Vwë¶ pñWVrV amhVo.

AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?
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I..... g§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZ
1. dñVw hr EH$ g‘mZ dVw©imH$ma MbZmV Amho ho Vwåhr H$go ñnï> H$amb? (AS 1)
2. M§ÐmMo n¥ÏdrÀ¶m H|$ÐmH$S>rb ËdaU ‘m{hV H$am?
3. JwéËdmH$f©UmMm d¡pídH$ {Z¶‘ ñnîQ> H$am?
4. JwéËd H|$Ð ‘mZgmÀ¶m earamVwZ H$moUË¶m g§X^m©V ~mhoa ¶oVo? ñnï> H$am?(AS 1)
5. n¥ÏdrÀ¶m dmVmdaUmMo JwéËdH|$Ð Hw$R>o AgVo?(AS 2)
6. Xmoarda MmcUmam ì¶º$scm dmH$coë¶m H$mS>rnoúmm ‘moR>r H$mS>r OmñV ’$m¶Xo‘§X amhmVo ñnîQ>

H$am?(AS 1)(AS 7)

II..... g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. 10 ‘r. {ÌÁ¶m Agcoë¶m d¥ÎmmH$ma ‘mJm©Zo 1000 {H$.J«. dOZmMr H$ma 10 ‘r/go. doJmZo

OmV Amho. Ë¶m H$macm Amdí¶H$ A{^H§o$Ðr¶ ~c H$moRw>Z ¶oV Amho? Vr {H$Vr Amho?
(CÎma:104N)(AS 1)

2. PmS>mdéZ Imcr nS>coë¶m g’$aM§XmMr 1.5 goH§$XmZ§Va doJ H$m¶ AgVmo? ¶m doioV Vmo
{H$‘r A§Va àdmg H$aVmo?  g=10‘r/go.2 (CÎma: 15‘r/go.; 11.25‘r.)(AS 1)

3. EH$m M|Sw>cm 50 ‘r/goH§$X À¶m doJmZo daÀ¶m {XeoV gai ’o$H$coVa Ë¶mMr AË¶m{YH$
C§Mr H$mT>m. AË¶m{YH$ C§Mrn¶ªV nmohMUmam doi H$mT>m. Am{U AË¶m{YH$ C§Mrda doJ
H$mT>m. (AS 1)

(g=10 ‘r/ go2 ) (CÎma: 125 ‘r., 5 go. ewÝ¶)
4. àË¶oH$s 10 {H$.J«. dñVw‘mZmMo XmoZ JmocmH$ma M|Sw>À¶m H|$Ðm‘Yrc A§Va 10 go§.‘r Amho.

Ë¶m‘Yrc JwéËdmH$f©U ~c ‘m{hV H$am? (CÎma: 104G)(AS 1)

5. M§ÐmÀ¶m n¥ð>^mJmdarc dñVwMo ‘wº$nVZ ‘m{hV H$am. Oa M§ÐmMo {ÌÁ¶m Am{U dñVw‘mZ
AZwH«$‘o  1740 {H$.‘r. Am{U  7.4 x 1022 {H$.J«. Amho. n¥ÏdrÀ¶m n¥ð>^mJmdarc dñVwMm
‘wº$ nVZ ËdaUmer ¶m qH$‘VrMr VwcZm H$am? (AS 1)(CÎma: 1.63 ‘r.go.2 A§XmOo)

6. EH$ M|Sw> H$mhr C§MrdéZ gmoS>cm Vo O{‘Zrda ¶oUmAmYr eodQ>Mo 6 ‘r. A§Va 0.2
goH§$XmV Amocm§S>Vmo. Vmo {H$Vr C§MrdéZ Imcr gmoS>cm Vo ‘m{hV H$am. g = 10‘r/go2
(CÎma: 48.05 ‘r.go.2)

7. 1 ‘r. cm§~rMm 100 J«‘ dñVw‘mZ Agcoë¶m XmocH$mMm Jmoim Ë¶mÀ¶m ‘mJm©V 1.4 ‘r. /
goH§$X doJmZo McZ H$aVmo. Va Ë¶m XomarMr VÊ¶Vm H$mT>m.(AS 1) (CÎma: 1.176N)

8. n¥Ïdr Am{U M§Ðm‘Yrc JwéËdmH$f©U ~c Zmhrgo Pmë¶mg M§Ð H$moUË¶m ‘mJm©Zo McZ
H$aVmo?(AS 2)

Vw‘À¶m Aä¶mgmV gwYmaUm H$amVw‘À¶m Aä¶mgmV gwYmaUm H$amVw‘À¶m Aä¶mgmV gwYmaUm H$amVw‘À¶m Aä¶mgmV gwYmaUm H$amVw‘À¶m Aä¶mgmV gwYmaUm H$am
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82 JwéËdmH$f©U

9. XmoZ H$Zm‘Yrc ~mhoarc JwéËdmH$f©U EH$_oH$m§da ~c H$m¶© Z H$aUmao Amho H$m?(AS 2)
10. EH$ ~Ho$Q> nmUr EH$m hmVmZo dmhwZ ZoÊ¶mnoúmm VoM nmUr XomZ ~H$sQ>Zr XmoZ hmVmZo dmhþZ

ZoUo gmono H$m OmVo?(AS 7)

III..... Cƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZ
1. EH$ ì¶³Vr q^Vrcm Q>oHw$Z AemarVrZo C^m Amho H$s, Ë¶mMm COdm Im§Xm Am{U COdm

nm¶ Ë¶mÀ¶m C§MrdéZ {^VtÀ¶m n¥ð>^mJmg ñne© H$arV Amho. Vmo earamcm {^VrÀ¶m Xþa
Z R>odVm Ë¶mMm S>mdm nm¶ ¶m pñWVrV CMcw eH$Vmo H$m? H$maU ñnï> H$am?(AS 7)

2. EH$m PmS>mdéZ g’$aM§X Imcr nS>co. g’$aM§XmVrc ‘§wJrcm n¥Ïdr Ë¶mH$S>o g ËdaUmZo
McZ H$arV Amho Ago dmQ>co. n¥Ïdrcm ¶m ho ËdaU H$emdéZ Amco?(AS 7)

1. ËdaUmÛmao dñVwÀ¶m ’$º$ doJmÀ¶m {XeoV ’$aH$ Pmë¶mg Ë¶mg ...... åhUVmV.[ ]
    a) JwéËdr¶ ËdaU b)  EH$ g‘mZ ËdaU

c) A{^H|$Ð ËdaU d)  AnH|$Ð ËdaU
2. n¥Ïdr Am{U M§Ðm‘Yrb A§Va............ Amho. [ ]
      a) b) c) d)
3. d¡pídH$ JwéËdr¶ ñWram§H$mMr qH$‘V ............ Amho. [ ]
      a) b) c) d)
4. 1 {H$.J«m dñVw‘mZmÀ¶m dñVwMo dOZ .............. Amho. [ ]
      a) b) c) d)
5. ‘wº$nUo nVZ hmoUmè¶m dñVwMr pñWVr  ............ [ ]
    a) OmñV dOZXma b) H$‘r dOZ

c) dOZa{hV d) ñWra dOZ

1. dñVwMo JwéËdH|$Ð ‘m{hV H$aUmam à¶moJ H$am Am{U Ë¶mMm Ahdmb V¶ma H$am?

2. 2

25
t  ‘m{hV H$aÊ¶mgmR>r nXmWm©Mm ‘wº$ nVZmMm à¶moJ H$éZ VgoM g Mr qH$‘V H$mT>m.

1. {^ÝZ AmH$ma Agboë¶m H$m§hr dñVwMr pñWaVm Am{U AmYma joÌmMr ‘m{hVr Jmoim H$am
Am{U EH$ Ahdmb V¶ma H$am?

2. M§ÐmMr n¥Ïdr^modVrMo ^«‘UmMr ‘m{hVr Jmoim H$éZ Ahdmc gmXa H$am?

`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën
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Vwåhr V w_À`m AmB © dS>rbm gm o~V
Vm§Xþi,XþY,{_R>,Vwn,BVa {H$amUm gm_mZ
AmUÝ`mgmR>r ~mOmamV Jobo Agmb.Vwåhr XþY,
VwnmÀ`m ewÜXVoMr ImÌr H$éZ KoVm.Amnë`m
Xa amoOÀ`m ^mfoV ewÕ åhUOo H$moUË`mhr
àH$maMr ^ogi Z Ho$bobo nXmW©. na§Vw agm`Z
emñÌmV `mMm AW© doJimM Amho .agm`Z
emómV ewÜXVm H$m` Amho.nmhþ̀ m ?

H¥$Vr-1
XþYmMr gm` ewÜX Amho H$m ?XþYmMr gm` ewÜX Amho H$m ?XþYmMr gm` ewÜX Amho H$m ?XþYmMr gm` ewÜX Amho H$m ?XþYmMr gm` ewÜX Amho H$m ?

EH$m ^m§S>çmV gm` Agbobo XþY ¿`m
Ë`m XþYmbm a{dZoo Ë`mg WmoS>mdoi Kwgim
AmH¥$Vr-1nhm

AmH¥$Vr -1 gm` Agbobo XþY KwgiZoAmH¥$Vr -1 gm` Agbobo XþY KwgiZoAmH¥$Vr -1 gm` Agbobo XþY KwgiZoAmH¥$Vr -1 gm` Agbobo XþY KwgiZoAmH¥$Vr -1 gm` Agbobo XþY KwgiZo

H$mhr doimZ§Va Vwåhmbm {XgwZ `oVo {H$
XþYmVwZ H$mhr KZ nXmW© doJio hmoVmV.`m déZ
XþYmV EH$m nojm OmñV KQ>H$ Agbobo {XgVmV
åhUwZ ho EH$ {_lU Amho _mJrb dJm©V AmnU
{_lUm ~Ôb {eH$bmo Amhmo.AmVm Ë`m ~Ôb
WmoS> {eHw$ `m.

KwgiÊ`mÀ`m {gÜXm§Vm déZ O|ìhm ÐdmÀ`m
_rlUmg Kwgië`m Z§Va ÐdmMo hbHo$ KQ>H$
_rlUmÀ`m da ̀ oVmV.Amnë`m Kar Ðd nXmWm©g
KwgiwZ doJio H$aUo nmhVmo.ì`mnmamV XþYm
nmgwZ bmoUr doJio H$aÊ`m gmR>r AnH|$ÐH$
CnH$aUmMm dmna H$aVmV.à`moJ emioV aº$
Am{U _wÌmÀ`m Z_wÝ`mMo narjUm gmR>r An
H|$ÐmoËgmar nÜXVrMm dmna H$aVmV.narjm ZirV
aº$ qH§$dm _wÌmMm Z_wZm KoCZ Ë`mg H§o$ÐmoËgmar
`§Ìm_Ü`o R> odVmV.dOZXma H$U Vimer
~gVmV Am{U  hbHo$ H$U da `oVmV.

    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am

H$nS>o YwÝ`mMo ̀ §Ì,Amoë`m H$nS>çm_YwZ nmUr
H$go [niwZ H$mT>Vo?

_rlU åhUOo H$m`_rlU åhUOo H$m`_rlU åhUOo H$m`_rlU åhUOo H$m`_rlU åhUOo H$m`?

ewÜX AgUmè`m AZoH$ dñVw dmñVdrH$ nZo
doJdoJù`m nXmWm©Mo {_lU AgVo.ag hm nmUr
gmIa Am{U \$imMm bJXm `m§Mo {_lU
Amho.nmÊ`mV gwÜXm _rR> Am{U IZrOo
AgVmV.Amnë`m g^modVr AgZmè`m dñVw§Zm
XmoZ JQ>mV dJuH$aU H$aVm òVo, ewÜX nXmW©
Am{U {_lU.

YS>mYS>mYS>mYS>mYS>m
nXmW© ewÜX Amho H$m?66666
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84 nXmW© ho ewÜX Amho H$m ?

emñÌkmÀ`m _Vm Zwgma ewÜX `m eãXmMm
AW© gOmVr` nXmW© Agm hmoVmo.åhUOo Ë`m
nXmWm©Vrb H$moUË`mhr ̂ mJmMm Z_wZm KoVë`mg
Ë`mÀ`m KQ>H$mV ~Xb hmoV Zmhr.gmoÝ`mÀ`m
ewÜX {~ñHw$Q>mÀ`m H$moUË`mhr ^mJmMo Z_wZo
KoVë`mg KQ>H$ gmaIoM AgVmV.

(AmH¥$Vr-2 nhm.)

AmH¥$Vr-2 ewÜX gmoÝ`mMo {~ñHw$Q>AmH¥$Vr-2 ewÜX gmoÝ`mMo {~ñHw$Q>AmH¥$Vr-2 ewÜX gmoÝ`mMo {~ñHw$Q>AmH¥$Vr-2 ewÜX gmoÝ`mMo {~ñHw$Q>AmH¥$Vr-2 ewÜX gmoÝ`mMo {~ñHw$Q>
na §V w  {_lU h o  Z oh_r gOmVr`

ZgVmV.H$mhr {_lUmVrb g§KQ>Z AmnZ
KoVboë`m Z_wÝ`mÀ`m ^mJm Zwgma ~XbVmV.

AmH¥$Vr-3 {_lUAmH¥$Vr-3 {_lUAmH¥$Vr-3 {_lUAmH¥$Vr-3 {_lUAmH¥$Vr-3 {_lU
[_lU ho amgm`ZrH$ g§`moJ ZgwZ Vo XmoZ

qH$dm Ë`mnojm OmñV KQ>H$mZr ~Zbobo AgVo
_rlUmVrb nXmWm©g ñdVmMo JwUY_© AgVmV
Ë`m§Zm ^m¡VrH$nUo doJdoJio H$é eH$VmV.

AmH¥$Vr -4déZ Vw_À`m bjmV H$m` ̀ oVo?

AmH¥$Vr-4AmH¥$Vr-4AmH¥$Vr-4AmH¥$Vr-4AmH¥$Vr-4 (a) ewÜX nXmW© ewÜX nXmW© ewÜX nXmW© ewÜX nXmW© ewÜX nXmW© 4(b) [_lU[_lU[_lU[_lU[_lU

     {_lUmMo àH$ma{_lUmMo àH$ma{_lUmMo àH$ma{_lUmMo àH$ma{_lUmMo àH$ma
[_lU H$m` Amho ho Vwåhr [eH$bmV?

[_lUmMo àH$ma Vwåhmbm _mhrV Amho H$m`?
Vo H$m` Amho _m{hV H$é `m. [_lU ho

KZ,Ðd,Am{U dm`y AdñWoV AgVmV.qH$dm
_rlU `m VrÝhr AdñWoMm g§`moJ hmo`.

H¥$Ë`-2H¥$Ë`-2H¥$Ë`-2H¥$Ë`-2H¥$Ë`-2

gOmVr` Am{U {dOmVr` [_lU _mhrVgOmVr` Am{U {dOmVr` [_lU _mhrVgOmVr` Am{U {dOmVr` [_lU _mhrVgOmVr` Am{U {dOmVr` [_lU _mhrVgOmVr` Am{U {dOmVr` [_lU _mhrV
H$aUoH$aUoH$aUoH$aUoH$aUo

XmoZ narjm Zir ¿`m. AmVm EH$ narjm
Zir nmÊ`mZo Am{U Xþgar narjm Zir Ho$amogrZ
Zo ^am.XmoÝhr narjm ZirV EH$ EH$ M_Mm
{_R> Q>mHw$Z hbdm.Vwåhmbm H$m` bjmV `oVo?

nhrë`m narjm ZirVrb {_R> nwU©nZo
{daKiwZ OmVo.Aem àH$maÀ`m {_lUmg
gOmVr` [_lU åhUVmV.Xþgè`m narjm ZirV
{_R> nwU©nZo {daKiV Zmhr `m dé Vwåhr
H$moUVo {ZíH$f© H$mT>w eH$Vm?

{dMma H$am ?
gOmVr` {_lU ho Ago {_lU Amho H$s

Á`m _Yrb KQ>H$ EH$ g_mU gd©Ì {dVaU
Ho$ë`m OmVo gOmVr` {_lUmMo KQ>H$ g§nwU©nZo
g§`moJ nmdë`m_wio Ë`m XmoZ _Yrb \$aH$ nmhþU
o gm§JUo H$R>>rU OmVo.CXmhaUmV hdm ho  AZoH$
dm`wMo gOmVr` _rlU Amho.

AmnU gd©©$ qb~mMo ea~V _moR>çm AmZ§XmZo
{nVmo ho nmUr,gmIa,{_R>mMo {_lU Amho.ho
gOmVr` {_lU Amho qH$dm Zmhr?EH$ M§å_M
ea~VmMr Md ¿`m Vr Hw$R> ohr gmaIrM
AgVo.ÐmdZmV gmIa Am{U {_RmMo H$U g_mU
énmZo dmQ>ë`m OmVo.AmnU KQ>H$m§Zm doJdoJio
nmhþ eH$V Zmhr Aem {_lUmg AmnU gOmVr`
_rlU åhUVmo.  >                oSCERT T
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• Amem àH$maMr H$mhr CXmhaUo XoD$ eH$Vm
H$m?
darb H¥$VrV Vwåhr nmhþ eH$Vm {H$ Ho$amogrZ

_Ü`o _rR _rgibo AgVm.Vo Ë`mV {daKiV
Zmhr `mbmM {dOmVr` _rlU åhUVmV.

{dOmVr` {_lU ho doJdoJù`m nXmWm© nmgwZ
~Zbobo _rlU Amho.qH$dm {ddrY AdñWoVrb
gma»`mM nXmWm©Zo ~Zbo AgwZ Vo EH$ g_mZ
dmQ>ë`m Jobobo Zmhr.

CXmhaUmV Vob Am{U {ìhZoJmaMo,ZmábrZ
Am{U nmUr ho,{dOmVr` {_lU Amho.

Aem arVrZo AmnU  {ZíH$f© bmdw eH$Vmo
{H$ {_lUmMo XmoZ àH$ma AmhoV.Vo gOmVr`
_rlU Am{U {dOmVr` {_lU Amho.

`mMo nwÝhm {ddrY àH$mamV dJuH$aU H$aVm
`oVo ho Vwåhmbm  _mhrV Amho H$m?

Mbm nmhþ̀ m
X«mdU§X«mdU§X«mdU§X«mdU§X«mdU§
gmoS>m nmUr Am{U bt~w ea~V AmnZ

CËgmhmZo {nV AgVmo.hr gOmVr` _rlUmMr
CXmhaUo AmhoV. XmoZ qH$dm Ë`m nojm OmñV

gOmVr`  nXmWm©À`m _rlUmVwZ AmnZ
ÐmdH$mVwZ Ðmì`H$Z JmiUr nÜXVr Ûmao doJio
H$é eH$V Zmhr Ë`mg X«mdU åhUVmV.ÐmdZ
ho KZ Ðd Am{U dm ẁ énmV Agw eH$Vo ÐmdZmMo
Ð m ì` Am {U ÐmdH $ åhU wZ KQ >H $
AgVmV.{daKiUmè`m nXmWm ©g X « m ì`
åhUVmV.Á`m _Ü`o {daKiVmo Ë`mg ÐmdH$
åhUVmV.CXmhaUmV Oa gmIaoMo ÐmdZ KoVbo
AgVm Vo AmnUmg nmÊ`mV gmIa {_i{dë`mZo
V`ma hmoVo.gmIaoÀ`m ÐmdUmV gmIa Ðmì` Amho
Amho,nmUr ÐmdH$ Amho,AmëH$mohmob _Yrb
Am`moS>rZ À`m ÐmdUmVAm`moS>rZ Ðmì` Am{U
AmëH$mohb ÐmdH$ Amho.

hdoer g§`moJ KS>drbobo gd© no` H$m~©Z

S>m`Am°ŠgmB©S> Agbobo Ðmì` Amho,Am{U Ë`mV
nmUr ÐmdH$ Amho.H$mhr ÐmdZmMr CXmhaUo KoCZ
Ë`mVrb Ðmì` Am{U ÐmdH$ gm§Jm.

• “gd© ÐmdZo {_lU AmhoV, na§Vw gd©
{_lUo ÐmdU§ ZmhrV ̀ m {dYmZmÀ`m d¡YVm
~Ôb MMm© H$am Am{U Vw_À`m dmXmÀ`m
AmYmamMr H$maUo Úm?

 •gmYmaUVm ÐmdU ho ÐmdmVrb KZ,Ðd,dm ẁ
nXmW© {_ibobo Ðd Amho Ago g_PVmo
na§Vw AmnUmg H$mhr KZÐmdU gwÜXm
AmhoV.Vwåhr Ë`mMr CXmhaUo XoD$ eH$Vm
H$m?

X«mdUmMo JwUY_©X«mdUmMo JwUY_©X«mdUmMo JwUY_©X«mdUmMo JwUY_©X«mdUmMo JwUY_©
ÐmdUmVrb H$U AVr gwú_ AmH$mamMo

Agë`m _wio AmnU Ë`mg S>moù`mZr nmhþ eH$V
Zmhr.ÐmdUmVwZ OmZmar àH$memMr {H$aUo B©H$S>o
VrH$S> o ngaV ZmhrV åhUwZ X«mdUmVrb
àH$memMm _mJ© {XgwZ `oV Zmhr .
• à`moJmÛmao `mg Vwåhr grÜX H$é eH$Vm

H$m?
• $Oa ÐmdU {dab Pmë`mg àH$memMm _mJ©

Ñî`_mZ hmoVmo H$m?
ÐmdUmMm EH$ {deof JwUY_© åhUOo

Ðmì`mVrb H$Um§Zm Z hb{dVm R>odë`mg Vo
Vùmda O_V ZmhrV Vwåhr Ë`mMr H$maUo
XoD$ eH$Vm H$m?
Oa Ðmì` H$U ÐmdZmV pñWa Pmë`mg Ë`mg
gOmVr` [_lU åhUw gH$Vmo H$m?

• $ÐmdH$mV WmoS>o Ðmì` _ri{dbo AgVm H$m`
KS>Vo?

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

SCERT T
ELA

NGANA



86 nXmW© ho ewÜX Amho H$m ?

• $$ÐmdUmVrb Ðmì`mMr Q>¸o$dmar Vwåhr H$go
H$mT>mb?

$ÐmdUm g§hV Vrd«VmÐmdUm g§hV Vrd«VmÐmdUm g§hV Vrd«VmÐmdUm g§hV Vrd«VmÐmdUm g§hV Vrd«VmConcentration
$ÐmdUmV AmnZmg hdo VodT>o Ðmì` {daKidww

eH$Vmo H$m?ÐmdUmV {H$Vr Ðmì` Amho ho Vwåhr
H$eo gm§Jw eH$mb?
$ EH$m {ZíMrV Vmn_mZmda g§n¥º$

Ð mdUmVrb Ðmì`mÀ`m nar_mUmg
ÐdUerbVm åhUVmV.

$ CXmhaUmW© EH$ J«m°_ gmIaoV 50 _r.br.
nmUr _ridm. 30 J«m°_ gmIaoV gwÜXm VodT>oM
nmUr {_idm.Ë`mbm Xþgè`m {~H$a _Ü`o
R>odm H$mo>>UVo ÐmdU {dab Am{U H$moUVo g§hV
{Vd« {_lU Amho?

H¥$Vr-3H¥$Vr-3H¥$Vr-3H¥$Vr-3H¥$Vr-3

$g§n¥º$$ Am{U Ag§n¥º$ ÐmdU V`ma H$aUo.$g§n¥º$$ Am{U Ag§n¥º$ ÐmdU V`ma H$aUo.$g§n¥º$$ Am{U Ag§n¥º$ ÐmdU V`ma H$aUo.$g§n¥º$$ Am{U Ag§n¥º$ ÐmdU V`ma H$aUo.$g§n¥º$$ Am{U Ag§n¥º$ ÐmdU V`ma H$aUo.
$EH$m [aH$må`m H$nmV 50 _r.br. nmUr

¿`m Ë`mV EH$ M_Mm gmIa Q>mHw$Z {daKioo
n`ªV hbdm.AgoM gmIa {_idV Om Am{U
hbdV Om Ë`mV EHw$Z {H$Vr M_Mo gmIa
bmJVo?

$

AmH¥$Vr-5 nmÊ`mV gmIa {_idrZoAmH¥$Vr-5 nmÊ`mV gmIa {_idrZoAmH¥$Vr-5 nmÊ`mV gmIa {_idrZoAmH¥$Vr-5 nmÊ`mV gmIa {_idrZoAmH¥$Vr-5 nmÊ`mV gmIa {_idrZo
$EH$m {ZeMrV Vn_mUmda H$moUVohr Ðmì`

ÐmdUmV Z {daKiw eH$ë`mg Ë`mg g§n¥º$$
ÐmdU åhUVmV.EH$m {ZíMrV Vmn_mZmV da
ÐmdUmV AOwZ H$mhr Ðmì` {daKiw eH$V
Zmhr.

Oa ÐmdUmV Agbobo Ðmì`mMo nar_mU
g§n¥º$$ nmVirÀ`m H$_r Agë`mg Ë`mg Ag§n¥º$
ÐmdU åhUVmV.

g§n¥º$ nmVir H$m` Amho Vwåhr gm§Jw eH$mb
H$m?

$AmVm ÐmdUmV CîUVm Úm (D$H$iw ZH$m)
Am[¨U AmH¥$Vr-6_Ü ò XmI{dë`m à_mZo OmñV
à_mUmV gmIa {_idm O|ìhm ÐmdU Ja_ hmoVo
V |ìhm OmñV à_mUmV gmIa gwb^VoZ o
{daKiVm§Zm {XgwZ `oVo.

$AmH¥$Vr-6 OmñV à_mUmV gmIaAmH¥$Vr-6 OmñV à_mUmV gmIaAmH¥$Vr-6 OmñV à_mUmV gmIaAmH¥$Vr-6 OmñV à_mUmV gmIaAmH¥$Vr-6 OmñV à_mUmV gmIa
{_i{dZo{_i{dZo{_i{dZo{_i{dZo{_i{dZo

$H¥$Vr-4H¥$Vr-4H¥$Vr-4H¥$Vr-4H¥$Vr-4

${daKiÊ`mÀ`m pñWVrda à^md nmS>Umao${daKiÊ`mÀ`m pñWVrda à^md nmS>Umao${daKiÊ`mÀ`m pñWVrda à^md nmS>Umao${daKiÊ`mÀ`m pñWVrda à^md nmS>Umao${daKiÊ`mÀ`m pñWVrda à^md nmS>Umao
KQ>H$KQ>H$KQ>H$KQ>H$KQ>H$

$VrZ H$mMoMo {~H$a KoCZ Ë`mV àË`oH$s
100 {_.br. nmUr ^am.àË`oH$ {~H$a _Ü`o
XmoZ M_Mo _rR> Q>mH$m.nhrbo {~H$a VgoM R>odm,
Xþgè`m {~H$a _Yrb ÐmdUmg hbdm Am{U
Vrgao {~H$a Ja_ H$am.

darb VrZ H¥$Ë`r déZ H$m` Ñï>rg
`oVo?H$moUË`m nÜXVrV Ðmì` ho ÐmdH$mV gmoß`m
[aVrZo {daKiVo.Oa Vwåhr {Vgè`m {~H$aMo
Vmn_mZ dmT>{dbo AgVm H$m` hmoVo?_rR>mÀ`m
^wH$Q>r EodOr _rR>mMo IS>o dmnéZ nwÝhm H¥$Vr
H$éZ nhm.Vwåhmbm H$m` ~Xb {XgwZ `oVo?

{daKiÊ`mÀ`m nÜXVr da H$moUVo KQ>H$
à^md nmS>Vo?
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ÐmdH$mMo dñVw_mZ
    = 50J«m.+ 200J«m. = 250J«m.

ÐmdUmÀ`m dñVw_mZmMr Q>¸o$dmar =

CXm. 2 80 {‘.br ÐmdUmV 20 J«m_ Ðmì¶CXm. 2 80 {‘.br ÐmdUmV 20 J«m_ Ðmì¶CXm. 2 80 {‘.br ÐmdUmV 20 J«m_ Ðmì¶CXm. 2 80 {‘.br ÐmdUmV 20 J«m_ Ðmì¶CXm. 2 80 {‘.br ÐmdUmV 20 J«m_ Ðmì¶
Agë¶mg ÐmdUmÀ¶m KZ’$imÀ¶m Q>¸o$dmarAgë¶mg ÐmdUmÀ¶m KZ’$imÀ¶m Q>¸o$dmarAgë¶mg ÐmdUmÀ¶m KZ’$imÀ¶m Q>¸o$dmarAgë¶mg ÐmdUmÀ¶m KZ’$imÀ¶m Q>¸o$dmarAgë¶mg ÐmdUmÀ¶m KZ’$imÀ¶m Q>¸o$dmar
Ûmao g§hV Vrd©Vm ‘m{hV H$am?Ûmao g§hV Vrd©Vm ‘m{hV H$am?Ûmao g§hV Vrd©Vm ‘m{hV H$am?Ûmao g§hV Vrd©Vm ‘m{hV H$am?Ûmao g§hV Vrd©Vm ‘m{hV H$am?
{Zb§~Z Am{U H$brbr(H$mobmB©S>b)ÐmdU{Zb§~Z Am{U H$brbr(H$mobmB©S>b)ÐmdU{Zb§~Z Am{U H$brbr(H$mobmB©S>b)ÐmdU{Zb§~Z Am{U H$brbr(H$mobmB©S>b)ÐmdU{Zb§~Z Am{U H$brbr(H$mobmB©S>b)ÐmdU

 H¥$Vr-5 H¥$Vr-5 H¥$Vr-5 H¥$Vr-5 H¥$Vr-5
[dOmVr` {_lU o- {Zb §~Z Am {U[dOmVr` {_lU o- {Zb §~Z Am {U[dOmVr` {_lU o- {Zb §~Z Am {U[dOmVr` {_lU o- {Zb §~Z Am {U[dOmVr` {_lU o- {Zb §~Z Am {U

H$mobmB©S> _mhrV H$aUo.H$mobmB©S> _mhrV H$aUo.H$mobmB©S> _mhrV H$aUo.H$mobmB©S> _mhrV H$aUo.H$mobmB©S> _mhrV H$aUo.
EH$m narjm ZirV ISw>Mr ^wH$Q>r ¿`m

Xþgè`m narjm ZirV WmoS>o XþY ¿`m ̀ m Z_wÝ`mV
WmoS>o nmUr {_idwZ H$mMoÀ`m N>S>rZo hbdm.`m
[_lUmVrb H$U {XgVmV H$m `mMo {ZarjU
H$am `m {_lUmbm Vwåhr ÐmdU åhUw eH$Vm
H$m?

(gwMZm Vw_Mo Z_wZo gOmVr` Amho H$m
{dOmVr` Amho?)

Imbrb nm`è`m H$éZ nhm Am{U Ë`mg
Vº$m -1 _Ü ò {bhm.
• Q>m°M© bmB©Q> Mm àH$me qH$dm boPa {H$aU

narjm Zirda nmS>m àH$me {H$aUmMo _mJ©
{XgVmV H$m?

•  {_lUmV WmoS>m doi VgoM R>odm Vwåhmbm
H$m` {XgwZ `oVo?Ðì` H$mhr doioZo Imbr
[ñWa hmoVmV H$m?

• [_lUmg JmiwZ Q>mH$m?\$rëQ>a nona da H$mhr
Ad{eîQ> AmT>iwZ òVmV H$m?

Vw_Mr Zm|X Imbrb Vº$mV Z_wX H$am.

$`m H¥$Vr déZ AmnU {ZíH$f© H$mTw> eH$Vmo
H$s nmÊ`mMo Vmn_mU,_rR>m À`m H$Um Mm AmH$ma
Am{U ÐmdU hb{dÊ`mMr nÜXV ho H$mhr KQ>H$
ÐmdUmV Ðmì`mÀ`m {daKiÊ`mÀ`m n«[H«`oda
à^md nmS>Vo.$
$ Vwåhmbm _mhrV Amho H$m ÐdU{ebVm hr

Ðmì` {H$Vr à_mUmV Ë`m ÐmdUmV
{daKibobo Amho `mMo nar_mU Amho.Oa
Ðmì`mMo à_mU bhmZ Agë`mg Ë`m ÐmdUmg
{dab åhUVmV.Am{U Oa Ðmì`mMo à_mU
OmñV Agë`mg Ë`m ÐmdUmg g§hV {Vd«Vm

   åhUVmV.
ÐmdUmÀ`m gh§V Vrd«VoMr Aer

ì¶m»¶m H$aVm ¶oVo. 100 J«m. ÐmdUmV Agbobo
EHw$U J«m‘ ÐmdH$ qH$dm 100 {‘.br ÐmdUmV
AmT>iwZ Ambobo EHw$U J«m‘ Aer H$aVm
¶oVo.
(i) $ÐmdH$mÀ¶m dñVw‘mZmMr Q>¸o$dmar =

ÐmdH$mMo dñVw_mZ
$ÐmdUmMo dñVw_mZ

     (ii) ÐmdH$mÀ`m KZ\$imÀ`m Q>¸o$dmar =
ÐmdH$mMo KZ\$i
ÐmdUmMo KZ\$i

     (iii) ÐmdUmÀ`m KZ\$imÀ`m Q>¸o$dmar Ûmao
dñVw_mZ =

ÐmdUmMo dñVw‘mZ
ÐmdUmMo KZ\$i

CXmhaU-1CXmhaU-1CXmhaU-1CXmhaU-1CXmhaU-1
200 J«m_ nmÊ`mV 50 J«m._rR> {daKibobo Amho.
ÐmdUmÀ`m dñVw_mUmÀ`m Q>¸o$dmar Ûmao {Vd«Vobm
dñVw_mZmV _mhrV H$am?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$
Ðmì`mMo dñVw_mZ (_rR>) = 50 J«m.
 ÐmdH$mMo dñVw_mZ(nmUr)  = 200 J«m.
 ÐmdUmMo dñVw_mZ =  Ðmì`mMo dñVw_mZ +

X 100

X 100

X 100

ÐmdH$mMo dñVw_mZ

ÐmdU$mMo dñVw_mZ
X 100

50
250

=            X 100 = 20%
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   àH$memÀ`m
{H$aUmMm _mJ©
 {XgVmo H$m

 Ðmì` [ñWa
hmoVmV H$m?

{\$ëQ>a nona
da Adeof

{XgVmV H$m
hmò /Zmhr

Vº$m-1Vº$m-1Vº$m-1Vº$m-1Vº$m-1

  {_lU

ISw>Mo{_lU

XþYmMo [_lU

ISw>Mo H$U nmÊ`mÀ`m KZ\$imda {Zb§~Z
hmoVmV Vo nmÊ`mV {daKiV Zmhr.åhUwZ AmnU
mg {_i{dbobo {_lU {dOmVr` {_lU Amho
H$maU Ðmì`mMo H$U {daKiV Zmhr Vo Amnë`m
S>moù`mZr {XgVmV.Aem {dOmVr` {_lUmbm
qZb§~Z åhUVmV.{Zb§~Z ho KZ Am{U Ðd
nXmWm©Mo {_lU Amho.`mV Vo _mVr Am{U
nmÊ`mMo {_lU qH§$dm dmiw Am{U nmÊ`mÀ`m
{_lUm n«_mUo KZ nXmW© nmÊ`mV {daKiV
ZmhrV.

H¥$Vr-5 ‘Ü¶o Xþgè`m narjm ZirVrb
XþYmMo H$U {_lUmV gd©Ì EH$ g_mZ
ngaVmV.Vo XþYmMo H$Z bhmZ Agë`m_wio
gOmVr` {XgVmV na§Vw Vo {dOmVr` {_lU
Amho. ho H$U àH$me {H$aUmg gwb^VoZo B©H$S>o
{VH $S > o  nga{dVmV.Aem {_lUmbm
H$brbr(H$m obmBS>) ÐmdU åhUVmV.`m
{_lUmbm ÐmdU Am{U {Zb§~Z `m _Yrb
bjUo AgVmV.`mbm H$brbr à{H$U©Z gwÜXm
åhUVmV.h o gOmVr` {XgVmV.na §V w
dmñV{dH$nUo {dOmVr` AgVmV.

XþY,bmoUr,VmH$,gm`,Oob,~wQ>nm°{be,Am{U
AmH$memVrb T>J B©Ë`m{X nXmW© H$brbr
ÐmdUmMr CXmhaUo Amho.

Vw_À`m amoOÀ`m {OdZmV nmhÊ`mV Amboë`m
H$mhr AmUIr B©_ëeZmMo CXmhaUo Úm?

    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am    {dMma H$am Am{U MMm© H$am
Vwåhmbm ImoH$bm Pmbm AgVm Vwåhr

KoVboë`m Am¡fYrMo (syrups)H$miOr nwd©H$
{ZarjU H$bo H$m........Ë`mg dmnaÊ`m
nwdu Vwåhr H$m hb{dVm.

H$brbr ÐmdU [dOmVr` ñd^mdmV
AgVmV.Am{U Ë`mV H$_rV H$_r XmoZ àdñWm
AgVmV.Vo à{H$U©Z AdñWm Am{U à{H$U©Z
_mÜ`_ à{H$U©Z AdñWm hr H$brbr
AmH$mamMo(1 _r._r. Vo 100_r._r)H$U Am{U
H$_r à_mUmV Agbobo nXmW© Amho.à{H$U©Z
_mÜ`_ hm H$brbr H$ZmMo à{H$U©Z hmoUmam
_mÜ`_ Amho.`m XmoÝhr àmdñWm KZ,Ðd Am{U
dm`w énmV AgVmV.Aem àH$mao doJdoJù`m
àH$maÀ`m H$brbr ÐmdUmMr eŠ`Vm Amho.Vo
XmoÝhr àmdñWoÀ`m ̂ m¡VrH$ AdñWoda Adb§~wZ
AgVmV.

Amnë`m amoOÀ`m {OdZmVrb H$mhr
H $brbr M o (colloids or colloidal
solutions.)CXmhaUo Vº$m -2 _Ü`o Vw_À`m
_mhrVr gmR>r [Xbo Amho. H$brbr ÐmdUmVrb
H$U,Ñî`_mZ àH$me {H$aUmg gwb^VoZo
nga{dVmV.`m àH$me {H$aUmÀ`m ngaÊ`mbm
Q>t§S>mbMm narUm_ åhUVmV.ho emoY bmdboë`m
emñÌkmÀ`m Zmdm da Amho.Vw_À`m KamVrb
bhmZ {IS>H$s qH$dm \$Q>rVwZ Vw_À`m ImobrV
`oUmè`m àH$me {H$aUmg Vw_À`m amoOÀ`m
{OdZmV Vwåhr nmhrboM Agmb Vwåhr Vw_À`m
Kar {Q§>S>mbMm narUm_ nmhÊ`mMm à`ËZ H$am.

Vw_À`m Kar gai gẁ ©àH$me {IS>H$sVwZ
nS>Zmar Imobr {ZdS>m.{IS>H$s Aem arVrZo ~§X
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Vº$m-2 à{H$U©Z _mÜ`_ Am{U à{H$U©Z AdñWmMr  CXmhaUVº$m-2 à{H$U©Z _mÜ`_ Am{U à{H$U©Z AdñWmMr  CXmhaUVº$m-2 à{H$U©Z _mÜ`_ Am{U à{H$U©Z AdñWmMr  CXmhaUVº$m-2 à{H$U©Z _mÜ`_ Am{U à{H$U©Z AdñWmMr  CXmhaUVº$m-2 à{H$U©Z _mÜ`_ Am{U à{H$U©Z AdñWmMr  CXmhaUo

à{H$U©Z _mÜ`_             à{H$U©Z AdñWm H$brbrMm àH$ma CXmhaUo
dm`w Ðd
dm`w KZ
Ðd dm`w

Ðd Ðd
Ðd KZ
KZ dm`w

KZ Ðd
KZ KZ

gmob          {MIb {_ëH$ Am°\$ å`m½Zo{e`m
B©_ëeZ        XþY Mohè`mda bmdÊ`mMm bon

H$am H$s \$º$ \$Q >CKS>r amhrbr nmhrOo(nwU©
~§X H$é ZH$m) Vwåhmbm H$m` {XgwZ `oVo?

Vwåhr MmbZmè`m añË`m da añVmÀ`m
XmoÝhr  ~mOwbm XmQ> PmS>o AmhoV.O|ìhm gẁ ©àH$me
{H$aUo Ë`m PmS>mÀ`m \$m§Úm VwZ {ZKVmV Ë`m
_Ü`o YwirMo H$Z AmT>iwZ `oVmV.hm XoImdm
Vwåhr nmhrbm Agob.

 ñd`§nmH$ KamVrb {ZKUmè`m Ywamda
gẁ © {H$aUo nS>ë`mda Q>tS>mbMm à^md nmhÊ¶mMm
à¶ËZ H$am.

• Vwåhmbm {Q>ZS>m°bMm à^md {XgwZ ̀ oVo Aem
àH$maMm XoImdm Vwåhr {gZo_m J¥hmV nmhrbm
Amho H$m?

• Vwåhmbm H$Yr KZXmQ> O§JbmVwZ OmÊ`mMr
g§Yr {_imbr H$m?Vwåhr XmQ> O§JbmVwZ
OmVm§Zm `m à^mdmMm AZŵ d KoVbm Amho
H$m?

KZXmQ> O§§JbmVwZ OmVmV.O§§JbmÀ`m
daÀ`m ^mJmda gw`©{H$aUo nS>VmV. `m
{Q>ZS>m°bÀ`m à^mdMo {ZarjU H$é eH$Vm
KZXmQ> O§JbmV Xd[§~XþV nmÊ`mMo H$Z

AgVmV.Vo hdoVrb H$brbr à{H$U©Z gmaIo
H$m`© H$aVmV.

AmH$¥Vr-7 O§JbmV Q>t§S>mbMm à^mdAmH$¥Vr-7 O§JbmV Q>t§S>mbMm à^mdAmH$¥Vr-7 O§JbmV Q>t§S>mbMm à^mdAmH$¥Vr-7 O§JbmV Q>t§S>mbMm à^mdAmH$¥Vr-7 O§JbmV Q>t§S>mbMm à^md

AmH¥$Vr-8 AmB©ñH«r_ H$mobmB©S> Amho H$m?AmH¥$Vr-8 AmB©ñH«r_ H$mobmB©S> Amho H$m?AmH¥$Vr-8 AmB©ñH«r_ H$mobmB©S> Amho H$m?AmH¥$Vr-8 AmB©ñH«r_ H$mobmB©S> Amho H$m?AmH¥$Vr-8 AmB©ñH«r_ H$mobmB©S> Amho H$m?
XþY,A§S>r,gmIa,Am{U {deof Md Agboë`m
nXmWm©À`m {_lUmg Kwgië`mZo AmB©ñH«$s_ V`ma
hmoVm o.`m {_lUmg hiw hiw W§S> H$éZ
AmB©ñH«$r_À`m énmV `oVmo. `m KwgiÊ`mÀ`m

hdoer g§`moJ KwHo$,T>J,Xdq~Xþ

\o$g go{d§J {H«$_

\o$g             \o$g ,a~a,ñn§O,gN>rÐ XJS>

Oob Oobr,bmoZr,VmH$
KZ gmob a§JrV XþYmi XJS>

hdoer g§`moJ Ywdm,dmhZmVrb Ywdm
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

à{H«$`oV _moR>o ~\$m©Mo gwú_ H$Zm§V VwH$S>o hmoCZ
\o$g `oVo Am{U à{H$U©Z hdoÀ`m ~wS>~wS>çmdéZ
{_lU V`ma hmoVo.narZm_r EH$ g§{H$Z© nXmW©
~ZVmo Á`m _Ü`o KZ (XþY,M{~©, à{WZo) Ðd,
(nmUr)Am{U dm`w (hdoMo ~þS>~wS²o) B©Ë`m{XMm
g_mdoe hmoVmo.AmVm Vwåhr AmB©ñH«$s_ H$mobmB©S>
Amho qH$dm Zmhr `mMm Vwåhr A§XmO bmdw
eH$Vm.

ÐmdU Am{U H$mobmB©S> ÐmdUmV H$mhr ’$aH$
Amho H$m?
Oa AmT>ië`mg \$aH$ H$m` Amho?

{_lUmMo KQ>H doJio H$aUo {_lUmMo KQ>H doJio H$aUo {_lUmMo KQ>H doJio H$aUo {_lUmMo KQ>H doJio H$aUo {_lUmMo KQ>H doJio H$aUo $
AmVm n`ªV AmnU {_lUmÀ`m àH$maMr

MMm© Ho$br `m {_lUmmÀ`m Ë`mÀ`m KS>H$mÀ`m
énmV doJù`m H$aÊ`mÀ`m nÕVr ~Ôb Vwåhmbm
_mhrV Amho H$m?

{dOmVr` {_lUmg Zoh_r Amnë`m
Xaa m oO mÀ`m {OdZmVrb hmVmZ o
doMZo,MmiUr,`m ^m¡VrH$ nÔVrÛmao `mMo

doJdoJio KQ>H$ nmS>Vm `oVo.H$YrH$Yr `m
KQ>H$mÀ`m {_lUmV {deof nÕVrV Ûmao KQ>H$mg
doJio Ho$ë`m OmVo. AmnZ 6 ì`m dJm©V
Va§JZ,JmiZo,ñ\$Q>rH$s^dZ,H$m« o_moQ>m oJ«m{\$
B©Ë`m{X nÕVrZo {_lUmbm doJio H$aUo erH$bmoV
AOwZ H$mhr {eHw$`m.

g §ßbdZg§ßbdZg§ßbdZg§ßbdZg§ßbdZ
H$¥Vr-6H$¥Vr-6H$¥Vr-6H$¥Vr-6H$¥Vr-6

g § ßbdZmÛma o  {_lUmM o d oJi o H $aUg § ßbdZmÛma o  {_lUmM o d oJi o H $aUg § ßbdZmÛma o  {_lUmM o d oJi o H $aUg § ßbdZmÛma o  {_lUmM o d oJi o H $aUg § ßbdZmÛma o  {_lUmM o d oJi o H $aU
({dbJZ)({dbJZ)({dbJZ)({dbJZ)({dbJZ)

AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9
A_m oZr`_ Šbm oamB ©S >M o ({dbJZ)doJio H$aZ oA_m oZr`_ Šbm oamB ©S >M o ({dbJZ)doJio H$aZ oA_m oZr`_ Šbm oamB ©S >M o ({dbJZ)doJio H$aZ oA_m oZr`_ Šbm oamB ©S >M o ({dbJZ)doJio H$aZ oA_m oZr`_ Šbm oamB ©S >M o ({dbJZ)doJio H$aZ o

H$mobmB©S>Mo H$Z Iwn bhmZ Agë m̀_wio S>moù m̀Zr nmhVm ̀ oV Zmhr
 Ðmì`mÀ`m H$Um§Zm Z hb{dë`mg Vo Imbr [ñWa
hmoVmV.O|ìhm H$U Imbr [ñWa hmoVmV V|ìhm [Zb§~ZmMo
VwH$S>o  Imbr hmoCZ Vo àH$membm  ngé XoV Zmhr

Vo Imbr ñWra hmoV Zmhr O|ìhm Ë`mg hb{dV ZmhrV
åhUOo Vo [ñWa AgVmV

[Zb§~Z A[ñWa AgVo JmiZr nÕVr Ûmao {_lUmVrb
KQ>H$ doJio hmoVmV. Vo BH$S>o {VH$S>o ngaV Zmhr.

H$mobmB©S> ho Ë`mVwZ OmZmè`m àH$me {H$aUmbm _moR>çm
à_mZmV nga{dVmV Á`m _wio Ë`mMm _mJ© {XgVro

Zrb§~ZmMo H$U Ë`mVwZ OmZmè`m àH$me {H$aUmbm
gaH$drVmV Am{U Ë`mMm _mJ© {XgVmo

JmiZr nÜXVr Ûmao {_lUmVrb KQ>H  doJio  hmoV Zmhr
H|$ÐmoËgmar nÜXVrMm Cn`moJ doJio H$aÊ`m gmR>r hmoVmo.$

Vº$m-3 {Zb§~Z H$mobmB©S>Mo JwUY_©Vº$m-3 {Zb§~Z H$mobmB©S>Mo JwUY_©Vº$m-3 {Zb§~Z H$mobmB©S>Mo JwUY_©Vº$m-3 {Zb§~Z H$mobmB©S>Mo JwUY_©Vº$m-3 {Zb§~Z H$mobmB©S>Mo JwUY_©
{Zb§~Z{Zb§~Z{Zb§~Z{Zb§~Z{Zb§~Z H$m obmB©S>H$m obmB©S>H$m obmB©S>H$m obmB©S>H$m obmB©S>

{Zb§~Z ho {dOmVr` {_lU Amho   H$mobmB©S> ho {dOmVr` {_lU Amho

{Zb§~ZmMo H$Z S>moù`m[Z nmhVm `oVmV.

Inverted funnel

Solidified
ammonium
chloride

China dish
Mixture of
ammonium
chloride and salt

Vapours of
ammonium
chloride

Cotton Plug
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

à`moJ H¥$Vrb
à`moJ H¥$Vrà`moJ H¥$Vrà`moJ H¥$Vrà`moJ H¥$Vrà`moJ H¥$Vr

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

EH$ AY} nmÊ`mZo ^abobo {~H$a ¿`m {~H$aÀ`m
Vm|S>mda AmH¥$Vr -10 _Ü ò XmI{dë`m à_mZo
H$mMoMr MH$Vr R>odm.Ë`m MH$V$s da H$mhr emhrMo
W|~ Q>mH$m.{~H$abm Ja_ H$éZ Ë`m H$mMo$À`m
MH$Vr H$S>o nhm.Ë`m ~hudH«$ H$mMmda H$mhr
~Xb `oB© n`ªV CîUVm XoZo Mmbw R>odm.Ë`m
H$mMoÀ`m MH$Vr déZ H$m` ~mîn hmoV.Amho
Ë`m H$mModa H$mhr Adeof Amho H$m?
AmnUmg _mhrV Amho H$m emB© ho nmÊ`mV
a§JmMo {_lU Amho.~mînr^dZmÛmao emB© _Yrb
KQ>H$mMo {dbJZ H$aVm `oVo.

`m nÜXVr Ûmao noQ´>mob _Yrb Ho$amogrZ
doJio H$aUo eŠ` Amho H$m?
H¥$Vr-7 _Ü`o AmnU nmhrbo {H$ emB© ho Ðmì`
Amho Am{U ÐmdH$mMo [_lU Amho.
 emB© _[Yb S>mB©Mm EH$M a§J AgVmo H$m?
emB©V {H$Vr S>mB© Amho.ho H$go _mhrV H$aVm

`oVo?
emB©Vrb KQ>H$mMo doJioH$aU H$aÊ`mgmR>r H$mhr
nÜXVr Amho H$m?

H«o$_moQ>moJ«m{\$ `m à`moJemioVrb nÜXVr
Ûmao {_lUmMo {dbJZ KQ>H$mV H$aVm ̀ oVo.AmnU
emB© Am{U S>mB©À`m KQ>H$mg {dbJZ H$aÊ`m
gmR>r ̀ m nÜXVrMm Cn`moJ H$é eH$Vmo.dZñnVr
_Yrb a§JmMo {dbJZ qH$dm H$§mhr AZoH$
{_lUmMo  amgm`ZrH$ KQ>H$ _m[hV H$aÊ`mgmR>r
`m nÕVrMm Cn`moJ H$é eH$Vmo.

H$mJXmMr H«$mo_°Q>m oJ«m\rH$mJXmMr H«$mo_°Q>m oJ«m\rH$mJXmMr H«$mo_°Q>m oJ«m\rH$mJXmMr H«$mo_°Q>m oJ«m\rH$mJXmMr H«$mo_°Q>m oJ«m\r

CÔoe…CÔoe…CÔoe…CÔoe…CÔoe… H$mJXmÀ`m H«$mo_°Q>moJ«m\r Mm Cn`moJ H$éZ
emB© doJir H$aUo.

Vapours

Ink
Watch Glass

Beaker

Water

EH$ M_Mm ImÊ`mMo _rR>,EH$ M_Mm A_moZr`_
ŠbmoamB©S> KoCZ Ë`mMo {_lU H$am.

{_lU {dOmVr` Amho H$m H$maUo gm§Jm?
_rR> Am{U A_moZr`_ ŠbmoamB©S H$goo doJio
H$amb?>
EH$m Mm`Zm {S>e _Ü`o {_lU ¿`m.EH$ _moR>o

H$mMoMo Zagmio ¿`m.Zagmù`mÀ`m Vm|S>mV éB©
bmdm.Am{U AmH$¥Vr -9_Ü ò XmI{dë`m à_mUo {S>eda
Ë`mg CbQ>o R>odm.{S>e ñQ>moda À`m ñQ>m±S> da R>oCZ
H$mhrdoi Ja_ H$am Zagmù`mÀ`m q^VrH$S> o
nhm.Zagmù`mÀ`m q^Vrda AJmoXa A_moZr`_ ŠbmoamB©S>Mo
~mîn Am{U Z§Va KZ A_moZr`_ ŠbmoamB©S> {XgwZ ̀ oVo.

H$mnwa, S>m§~a Jmoù`mÀ`m {_lUmV ô`m
nÜXVrMm Cn`moJ H$éZ nhm.

YmÝ` Am{U Q>a\$b ̀ mM à_mUo A_moZr`_
ŠbmoamB©S `m gmR>r AmnU doJdoJù`m {dbmJZ
nÜXVrMm dmna H$m H$aVmo.

XmoÝhr {dOmVr` {_lU AmhoV.>
{_lUmbm doJio H$aUmè`m nÜXVrMr {ZdS>
H$aÊ`mMm AmYma H$m` Amho ?
~mînr^dZ~mînr^dZ~mînr^dZ~mînr^dZ~mînr^dZ

H¥$Ë`-7H¥$Ë`-7H¥$Ë`-7H¥$Ë`-7H¥$Ë`-7

nmÊ`mÀ`m ~mînr^dZmMr nÜXVnmÊ`mÀ`m ~mînr^dZmMr nÜXVnmÊ`mÀ`m ~mînr^dZmMr nÜXVnmÊ`mÀ`m ~mînr^dZmMr nÜXVnmÊ`mÀ`m ~mînr^dZmMr nÜXV

AmH¥$Vr-10 nmÊ`mMo ~mînr^dZAmH¥$Vr-10 nmÊ`mMo ~mînr^dZAmH¥$Vr-10 nmÊ`mMo ~mînr^dZAmH¥$Vr-10 nmÊ`mMo ~mînr^dZAmH¥$Vr-10 nmÊ`mMo ~mînr^dZ
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Amdí¶H $gm{hË`…-Amdí¶H $gm{hË`…-Amdí¶H $gm{hË`…-Amdí¶H $gm{hË`…-Amdí¶H $gm{hË`…-{~H$a,Am`VmH$ma,
JmiZ H$mJX H$mir _mH$©anoZ,nmUr noÝgrb
gobmoQ>on B©Ë`mXr.
nÕV…-nÕV…-nÕV…-nÕV…-nÕV…-JmiZ H$mJXmÀ`m VimÀ`m WmoS>r da
EH$ aofm _mH©$a À`m gmømZo H$mT>m.{~H$a_Ü ò
WmoS>ogo nmUr Q>mH$m.noÝgrb Am{U Q>on À`m gmømZ
on onaÀ`m VwH$S >çmbm AmH ¥ $Vr-11 _Ü`o
XmI{dë`mà_mUo bQ>H$dm.

emB©Mr IwU qH$dm _mH©$ nmÊ`mbm ñne©
H$aUma Zmhr `mMr ImÌr ¿`m.
H$mJX (nona) eodQ>À`m nmÊ`mg bmJwZ Agë`m
_wio nmUr hiwhiw da `oVo nmM {_ZrQ>mZ§Va
H$mJXmg H$mTw>Z dmiw Úm.
H$mù`m emB©À`m Z_wÝ`mV H$moUVm a§J Vwåhmbm
{Xgob?
AmUIr XmoZ H$mJXmMo Aé§X nÅ>o Am{U _mH©$a
KoCZ n«`moJ H$am. gd© Z_wÝ`mV a§J EH$mM
H«$_mV Am{U EH$mM ñWmZr hmoVmV H$m?

AemñdV _mH©$aÀ`m EodOr emñdV
_mH©$a Mm Cn`moJ H$am.Vwåhmbm H$m` {XgwZ
`oVo.?

AmVm _mH©$a aofobm nmÊ`mbm ñne© H$é
Úm.Vwåhmbm H$m` {Xgwb `oVo.H$mJXmÀ`m Aé§X
nÅ>`mda AemñdV _mH©$aZo OmS> aofoÀ`m EodOr
~marH$ aofm H$mT>m.àË òH$ g§X^m©V narUm_mV
H$mhr ~Xb òVmo H$m?

a§JrV KQ>H$mgmR>r \$º$ H«$mo_moQ>moJ«m\$s
Mm dmna hmoVmo H$m?

A{_lUr` Am{U _rlUr` ÐdmMoA{_lUr` Am{U _rlUr` ÐdmMoA{_lUr` Am{U _rlUr` ÐdmMoA{_lUr` Am{U _rlUr` ÐdmMoA{_lUr` Am{U _rlUr` ÐdmMo
{dbJZ (doJio H$aUo){dbJZ (doJio H$aUo){dbJZ (doJio H$aUo){dbJZ (doJio H$aUo){dbJZ (doJio H$aUo)

nwU©nZo {daKiZmè`m Ðdmg {_lUr` Ðd
åhUVmV.CXmhaU AëH$m ohmb nmÊ`mV
{daKiVo,{_l{U` ÐmdUmMr H$mhr CXmhaUo
Vwåhr XoCeH$mb H$m?A{_l{U` Ðd hm Z
{daKiUmam Ðd Amho na§Vw Xþgè`m Ðdmda Wa
{Z_m©Z H$aVmo.Am{U Ë`mg gwb^VoZo doJim
H$aVmo.V|b ho nmÊ`mV A{_l{U` Amho.Vw_À`m
X¡Z§{XZ {ZarjUmVbr Aem ÐdmMr H$mhr
CXmhaUo XoD$ eH$Vm H$m`?

A{_lUr` Ðdmg H$go doJio H$obo OmVoo
Vwåhmg _mhrV Amho H$m?

H¥$Vr-8H¥$Vr-8H¥$Vr-8H¥$Vr-8H¥$Vr-8

A{_lUr` Ðdmg doJio H$aUoA{_lUr` Ðdmg doJio H$aUoA{_lUr` Ðdmg doJio H$aUoA{_lUr` Ðdmg doJio H$aUoA{_lUr` Ðdmg doJio H$aUo

AmH¥$Vr -12 doJio H$aUmao ZagmioAmH¥$Vr -12 doJio H$aUmao ZagmioAmH¥$Vr -12 doJio H$aUmao ZagmioAmH¥$Vr -12 doJio H$aUmao ZagmioAmH¥$Vr -12 doJio H$aUmao Zagmio
Vwåhr Vob Am{U nmÊ`mMo {_lU nmhrbo

Agmb {H$Vr Wa {XgVmV?XmoZ KQ>H$m§Zm H$go
doJio H$amb?

EH$ doJio H$aUmaoo Zagmio ¿`m Ë`mV
Ho$am ogrZ Vob Am{U nmUr `mMo _rlU

Pencil

Cello tape

Strip of
Beaker

Marker

AmH¥$Vr-11.KQ>H$mbm doJio H$aZoAmH¥$Vr-11.KQ>H$mbm doJio H$aZoAmH¥$Vr-11.KQ>H$mbm doJio H$aZoAmH¥$Vr-11.KQ>H$mbm doJio H$aZoAmH¥$Vr-11.KQ>H$mbm doJio H$aZo

Separating
funnel

Water

Stop Cock

Water

Kerosene Oil/
Castor Oil
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AmoVm.H$mhr doi n`ªV ñQ>m°S>bm {ZñVãX amhw
Úm. Vob Am{U nmÊ`mMo doJio Wa V`ma
hmoVmV.Zagmù`mMo ~wM H$mTw>Z Ë`mVrb ImbMm
Wa H$miOrnwd©H$ Imbr AmoVm.Zagmù`mMo ~wM
AmVm ~§X H$am Vob ~wMm n`ªV `oVo.

Ë`m _Yrb gwÌmZwgma A{_lUr` Ðd
Ðì` Wambm doJim hmoVmo Vo Ë`mÀ`m KZVoda
Adb§~wZ AgVmo. Vw_À`m JmdmV Eoa§S>rMo Vob
H$go doJio H$aVmV nmhrboV H$m? Oa Z
nmhë`mg Vw_À`m AmB© dS>rbm§Zm qH$dm {ejH$m§Zm
{dMmam?

{S>Pob ho nmÊ`mV A{_lUr` Amho
nmdgmù`mV añË`mda {S>Pob gm§S>bo AgVm
M_H$Xma BªÐYZwî`mMo Z_wZo {XgwZ òVmV.

ho nmÊ`mda ~marH$ WamMm narUm_ Amho.

AmH ¥ $Vr-13 Am oë`m añË`mda {S >P ob Mo W|~AmH¥ $Vr-13 Am oë`m añË`mda {S >P ob Mo W|~AmH¥ $Vr-13 Am oë`m añË`mda {S >P ob Mo W|~AmH¥ $Vr-13 Am oë`m añË`mda {S >P ob Mo W|~AmH¥ $Vr-13 Am oë`m añË`mda {S >P ob Mo W|~

XmoZ {_l{U` Ðì`mMm {_lUmgXmoZ {_l{U` Ðì`mMm {_lUmgXmoZ {_l{U` Ðì`mMm {_lUmgXmoZ {_l{U` Ðì`mMm {_lUmgXmoZ {_l{U` Ðì`mMm {_lUmg
doJdoJio H$aUodoJdoJio H$aUodoJdoJio H$aUodoJdoJio H$aUodoJdoJio H$aUo

H$Yr H$Yr Ðdm§Zm {_i{dë`mg gOmVr`
ÐmdU V`ma hmoVo.H$mhr Ðdmg gd©à_mUmV
{_lUmMm JwZY_© AgVmo.Ë`m_wbo gOmVr`

ÐmdU V`ma hmoVo `mbmM {_lUr`Vm
åhUVmV.nmUr Am{U AmëH$mohb ho {_l{U`
CXmhaU AmhoV H$maU Vo {_l hmoVmV. Aem

{_lUmg H$go doJio H$aVm `oB©b H$m?

CÜd©nmVZCÜd©nmVZCÜd©nmVZCÜd©nmVZCÜd©nmVZ

          H$¥Vr-9          H$¥Vr-9          H$¥Vr-9          H$¥Vr-9          H$¥Vr-9

XmoZ {_lUr` Ðdmg CÜd©nmVZm Ûmao doJio H$aUoXmoZ {_lUr` Ðdmg CÜd©nmVZm Ûmao doJio H$aUoXmoZ {_lUr` Ðdmg CÜd©nmVZm Ûmao doJio H$aUoXmoZ {_lUr` Ðdmg CÜd©nmVZm Ûmao doJio H$aUoXmoZ {_lUr` Ðdmg CÜd©nmVZm Ûmao doJio H$aUo

EgrQ>moZ Am{U nmUr gwÜXm {_lUr` Amho
EH$m M§Mw nmÌmV EgrQ>moZ Am{U nmÊ`mMo {_lU
¿`m.Ë`mg Vmn_mnH$ KÅ> ~gdwZ ñQ>m±S> da
R>>odm.M§Mw nmÌmg EH$m ~mOwda H§$S>oÝga ~gdm.
Am{U Xþgè`m ~mOwda O_m H$aÊ`mgmR>r {~H$a
R>odm.Vmn_mnH$mda X¥îQ>r R>oCZ {_lUmg hiwhiw
Vmndm.E°grQ>moZMo ~mînr^dZ hmoCZ g§KQ>Z
HS>oÝga _Ü ò O_m hmoVmV.E°grQ>moZ bm H§$S>oÝgaÀ`m
Vm|S>m Ûmao O_m H$aVmV.nmUr XþÜd©nmVZ M§Mw
nmÌmV amhVo.

 darb Cn`moJ Ho$boë`m doJioo H$aÊ`mÀ`m
nÜXVrg CÜd©nmVZ åhUVmV.XmoZ {_lUr` Ðì`
Agboë`m {_lUmVrb KQ>H$mg doJio H$aÊ`mgmR>r
CÜX©nmVZ nÜXV dmnaë`m OmVo.

Xm oZ Ðì` nXmWm ©Mo CËH$bZ q~XþXm oZ Ðì` nXmWm ©Mo CËH$bZ q~XþXm oZ Ðì` nXmWm ©Mo CËH$bZ q~XþXm oZ Ðì` nXmWm ©Mo CËH$bZ q~XþXm oZ Ðì` nXmWm ©Mo CËH$bZ q~Xþ
Odi Odi gmaIo Agë`mg H$m` hmoVoOdi Odi gmaIo Agë`mg H$m` hmoVoOdi Odi gmaIo Agë`mg H$m` hmoVoOdi Odi gmaIo Agë`mg H$m` hmoVoOdi Odi gmaIo Agë`mg H$m` hmoVo
XmoZ [H§$dm Ë`mnojm OmñV {_l{U` Ðdm_Yrb
CËH$bZ {~§XþMm \$aH$ 250C, nojm H$_r
Agë`mg Ë`mg doJio H$aÊ`mgmR>r A§emË_H$

Thermometer

Water Outlet
Clamp

Water
condenser

Cold water in

Acetone

Mixture of
Acetone
andWater

Distillation
Flask

Clamp

AmH¥$Vr-14 AmH¥$Vr-14 AmH¥$Vr-14 AmH¥$Vr-14 AmH¥$Vr-14 EgrQ>moZ Am{U nmÊ`mÀ`mEgrQ>moZ Am{U nmÊ`mÀ`mEgrQ>moZ Am{U nmÊ`mÀ`mEgrQ>moZ Am{U nmÊ`mÀ`mEgrQ>moZ Am{U nmÊ`mÀ`m
{_lUmbm CÜd©nmVZm Ûmao doJio H$aU{_lUmbm CÜd©nmVZm Ûmao doJio H$aU{_lUmbm CÜd©nmVZm Ûmao doJio H$aU{_lUmbm CÜd©nmVZm Ûmao doJio H$aU{_lUmbm CÜd©nmVZm Ûmao doJio H$aUoo oo o
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nÕVrMm Cn`moJ hmoVmo.Oa CËH$bZ q~Xþ _Yrb
\$aH$ 250C, nojm OmñV Agë`mg gmYmaU
CÜX©nmVZ nÜXVr Ûmao doJio H$aVmV.

A §emË_H $ CÜd ©n mVZ( fractional

distillation) hr H$moUVr nÜXV Amho?`mMo
CnH$aU gmYmaU CÜX©nmVZ à[H«$`o gmaIoM
AgVo.{edm` A§emË_H$ ñV§̂  CÜX©nmVZ M§MwnmÌ
Am[U H§$S>oÝga _Ü ò KÅ> ~g{dbobo AgVo.gmYmaU
à^mOZ CÜd©nmVZ ñV§^ H$mMoMo ~o§M Agbobr
Zir Amho.AmH¥$Vr-14_Ü ò XmI{dë`m à_mUo
OmñV joÌ\$i Agboë`m ^mJmV ~mînm bm
W§X hmoCZ gmR>{dÊ`mgmR>r ì`dñWm Ho$bobr AgVo

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-15 A§emË_H$ XþÜd©nmVZA§emË_H$ XþÜd©nmVZA§emË_H$ XþÜd©nmVZA§emË_H$ XþÜd©nmVZA§emË_H$ XþÜd©nmVZ

• `m àUmbrMm H$wR>o Cn`moJ hmoVmo. Ë`mMr
H$mhr CXmhaU Vwåhr XoD$ eH$Vm H$m?

   • hdonmgwZ AmnZmg doJdoJio dm`w H$go
 {_iVo ?

   • hdm ho gOmVr` {_lU Amho.Ë`mg KQ>H$mg
{d^mOZ H$aVm òVmV H$m?

`m nÜXVrMo n«dmh MrÌZmÀ`m nm`è`m nmhþ`m

hdm

hdoda Xm~ Am{U g§nrS>Z dmT>dV
CîU_mUmV H$_r hmoVo.

Ðdén dm ẁ
Ðdén dm ẁg A§emË_H$ {d^mJmV WmoS>o Ja_

Ho$ë`mg

hdoVrb dm`w {ddrY Vmn_mZmV doJio hmoVmV

ñWmZñWmZñWmZñWmZñWmZ  Am°ŠgrOZ Am°ŠgrOZ Am°ŠgrOZ Am°ŠgrOZ Am°ŠgrOZ Am°Jm ©ZAm°Jm ©ZAm°Jm ©ZAm°Jm ©ZAm°Jm ©Z Zm`Q´ >m oOZZm`Q´ >m oOZZm`Q´ >m oOZZm`Q´ >m oOZZm`Q´ >m oOZ
CËH$bZ q~Xþ CËH$bZ q~Xþ CËH$bZ q~Xþ CËH$bZ q~Xþ CËH$bZ q~Xþ  (0C)    -183 -186 -196

hd oV à_mUmMr Q >¸ o $ d m a r(hd oV à_mUmMr Q >¸ o $ d m a r(hd oV à_mUmMr Q >¸ o $ d m a r(hd oV à_mUmMr Q >¸ o $ d m a r(hd oV à_mUmMr Q >¸ o $ d m a r(%)    20.9 0.9 78.1

AmH¥$Vr-15  hdoVwZ dm`w {_iZmaoAmH¥$Vr-15  hdoVwZ dm`w {_iZmaoAmH¥$Vr-15  hdoVwZ dm`w {_iZmaoAmH¥$Vr-15  hdoVwZ dm`w {_iZmaoAmH¥$Vr-15  hdoVwZ dm`w {_iZmao
àdmh {MÌUàdmh {MÌUàdmh {MÌUàdmh {MÌUàdmh {MÌU

AmnUmg hdo nmgwZ Am°ŠgrOZ dm`w
AmH¥$Vr-16 {_iÊ`mgmR>r hdoVrb gd©dm`w§Zm
doJio H$amdo bmJVo.Xm~ dmT>dwZ hdoMo g§{nS>Z
dmT>{dZo Z§Va Ë`mg Ðd énmVrb dm`w
{_iÊ`mgmR>r CîUVm_mZ H$_r H$éZ W§S> H$amdo
bmJVo.hdm W§S> hmoCZ Ðd énmV ~XbVo
ÐdénmVrb dm`w A§emË_H$ CÜd©nmVZ ^mJmV
doJdoJù`m C§Mrda {d^mOZ hmoVo.Vo CËH$bZ
q~Xþda {Z ©̂a AgVo.

AmH¥$Vr-16 hdoÀ`m KQ>H$mMo {d^mOZAmH¥$Vr-16 hdoÀ`m KQ>H$mMo {d^mOZAmH¥$Vr-16 hdoÀ`m KQ>H$mMo {d^mOZAmH¥$Vr-16 hdoÀ`m KQ>H$mMo {d^mOZAmH¥$Vr-16 hdoÀ`m KQ>H$mMo {d^mOZ

Thermometer

Water Outlet

Water
condenser

Cold
water in

Pure liquid
component

Mixture

Distillation
Flask

Clamp

Cork

Fractionating
column

Cork

Air in

Filter Freezing
cold water in

Carbon dioxide
out as dry ice Expansion

jet

Liquid
Air

Fractional
distillation
column

Nitrogen
out

Argon
out

Liquid
oxygen

Separator

Cold
Compressed

air

Water out

Hot Air

Air
under

pressure
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   {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
• hdoVrb dm`wbm Ë`mÀ`m CËH$bZ {~¨XþÀ`m

MT>Ë`m H«$_mUo _m§S>Ur H$am.Vwåhmbm H$m`
{XgZ `oVo?

• H$moUVm dm`w hdm W§S> Ho$ë`mZ§Va AJmoXa
Ðd V`ma H$aVo?

ewÜX nXmWm©Mo àH$maewÜX nXmWm©Mo àH$maewÜX nXmWm©Mo àH$maewÜX nXmWm©Mo àH$maewÜX nXmWm©Mo àH$ma
AmVm n ª̀V nXmWm©À`m KQ>H$m§Zm ̂ m¡oVrH$ nÜXVr

Ûmao doJio H$aUo AmnU {eH$bmo. H$moUË`mhr nÜXVr
Ûmao doJio Z H$aVm `oUmè`m nXmWm© ~Ôb H$m`
åhUVm?`mg AmnU ewÜX nXmW© åhUw eH$Vmo.Mbm
Ë`m~Ôb nwT>o emoY KoC ̀ m.

H¥$Vr-10H¥$Vr-10H¥$Vr-10H¥$Vr-10H¥$Vr-10

H $ m ° n a  gë\ o $ Qn mg w Z gë\ $ a ,  A mŠgOrZ >  d o Ji o  H $ aU oH $ m ° n a  gë\ o $ Qn mg w Z gë\ $ a ,  A mŠgOrZ >  d o Ji o  H $ aU oH $ m ° n a  gë\ o $ Qn mg w Z gë\ $ a ,  A mŠgOrZ >  d o Ji o  H $ aU oH $ m ° n a  gë\ o $ Qn mg w Z gë\ $ a ,  A mŠgOrZ >  d o Ji o  H $ aU oH $ m ° n a  gë\ o $ Qn mg w Z gë\ $ a ,  A mŠgOrZ >  d o Ji o  H $ aU o
H$m°na gë\o$Q>À`m g§hV {Vd«VoMo ÐmdU ¿`m.
Ë`mV Aë`w{_Zr`_ À`m nÌmMm VwH$S>m Q>mH$m
.H$m{h doimZ§Va Aë`w_rZr`_ À`m nÍ`mda
H$m°na O_m Pmbobo {XgVo. ÐmdZ a§JhrZ
hmoVo.Ago H$m KS>Vo?(YmVw Am{U AYmVw `m
YS>çmVrb H¥$VrMr AmR>dU H$am)

ÐmdZmV Agb ob o  H $ m ° na O o ìhm
Aë`w[_Zr`_À`m g§nH$m ©V `oVmV V|ìhm
amgm`{_H$ [H«$`o_wio Vo doJio hmoVmV.`mMm AW©
H$m°na gë\o$Q> _rlU Amho H$m?Zmhr Vo _rlU
Zmhr .

Oo nXmW© amgm`ZrH$ {H«$`o_wio XmoZ qH$dm Ë`mnojm
OmñV KQ>H$mV doJio Ho$ë`mg Ë`mbm g§`wJ
åhUVmV.

Oo nXmW© amgm`ZrH$ {H«$`oÛmao gwÜXm XmoZ
qH$dm Ë`mnojm OmñV nXmWm©V {d^mOrV Ho$ë`m
OmV Zmhr Ë`mg _wbÐì` åhUVmV.

AmnUmg AmVm XmoZ àH$maMo ewÕ nXmW©
AmhVo. Vo g§`wJo Am[U _wbÐì`.

_wb Ðì`mg YmVw-AYmVw Am{U YmVwgÑî`
Ago {d^mJbo Jobo Amho.AmnU AYr$M YmVw Am{U
AYmVwÀ`m JwUY_m©~Ôb erH$bmoV. Vwåhmbm _mhrV
Agboë`m H$mhr _wbÐì`mMr Zmdo {bhm.
g§ñH¥$VrÀ`m {dH$mgmgmR>r  àmMrZ H$mimnmgwZ
bmoI§S>,{ego,Vm§~o,`m YmVw§Mm Cn`moJ H$arV
hmoVo.hOmamo dfm©nmgwZ {H$_`mJmamnmgwZ Am`PmH$
Ý`wQ>Z n`ªV Z{dZ _wwbÐì`mÀ`m emoY bmdÊ`mMm
à`ËZ Ho$bm Am{U Ë`mÀ`m JwUY_m©Mm Aä`mg
Ho$bm.1669 _Úo hoZtJ~«mÝS >ZmdmMo O_©Zr
{H$_`mJma _wÌmg CH$i>dwZ \$mñ\$m oagMm
emoYbmdÊ`mMm à`ËZ Ho$bm. na§Vw1700 gmbr
agm`Z emókmZo ewÕr H$aÊ`mMr à[H$`m Am{U

Vº$m-4 …{_lU Am{U g§`wJo$Vº$m-4 …{_lU Am{U g§`wJo$Vº$m-4 …{_lU Am{U g§`wJo$Vº$m-4 …{_lU Am{U g§`wJo$Vº$m-4 …{_lU Am{U g§`wJo$
{_lU{_lU{_lU{_lU{_lU                g§`wJog§`wJog§`wJog§`wJog§`wJo

1.  _wbÐì` qH$dm nXmWm©À`m g§̀ wJmUo {_lU 1. _wbÐì` [H«$`m hmoCZ nXmW© ~ZVmV.
V`ma hmoVmVo.Am{U Z{dZ g§̀ wJo V`ma hmoVo.

2. {_lUmV {^Þ KQ>H$ AgVmV. 2. àË òH$ Z{dZ nXmWm©Mo Z{dZ g§̀ moOZ Zoh_r pñWa
AgVo.

3. {_lU ho nXmWm©À`m KQ>H$mMo JwUY_© XmI{dVo 3..Z{dZ nXmWm©g doJio JwUY_© AgVmV.

4. ^m¡VrH$ nÜXVrÛmao KQ>H$m§Zm gwb^VoZo 4. amgm`ZrH$ [H§$dm {dÚwV amgm`ZrH$ {H«$ ò Ûmao KQ>H$mg
doJio Ho$bo OmVo. doJio Ho$bo OmVo.

`oWo H$moUË`mhr ^m¡VrH$ [H«$`oÛmao H$m°na
gë\$a Am{U Am°ŠgrOZ nmgwZ doJio hmoV Zmhr.Vo
\$º$ amgm`{ZH$ {H«$`oÛmaoM doJio hmoVmV.Aem
àH$mao H$m°na gë\o$$Q>bm g§`wJ åhUVmV.
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96 nXmW© ho ewÜX Amho H$m ?

_wbÐì`m§Zm doJio H$aÊ`mÀ`m n«{H«$`o_wi
o_wbÐì`mMm {dH$mg A_bmV Ambm .

ga h §à rS > o {d `m §Z r gm o S > r`_,
å`m½Zo{e`_,~moam°Z,ŠbmoarZ Am{U B©Va Ðì`mMm
emoYmV `e {_idrbo._wbX² «ì` `m nXmg
n{hë`m§Xm am°~Q>© ~m°`b Zr dmnabm Am{U
bdmoB©Pa Zo _wbÐì`mMr Cn`wº$ ì`m»`m Ho$br.
_wbÐì` ho Ðì`mMo _wb ŵV én Amho.Vo amgm`ZrH$
{H«$`o_wio gmÜ`m énmV AbJ H$aVm `oV
Zmhr.Aer ì`m»`m Ë`m§Zr Ho$br.
Oa H$moUVmhr nXmW© XmoZ qH$dm Ë`mnojm OmñV
KQ>H$mV amgm`ZrH$ {H«$`o_wio {d^mOZ Ho$ë`mg
Z¸$sM Vmo g§`wJ AgVmo.XmoZ qH$dm Ë`mnojm
OmñV _wbÐì`mg EH$Ì Ho$ë`mg AmnUmg H$m`
{_iVo?`m H¥$VrdéZ g_PwZ KoD$`m.

 H¥$Vr-11H¥$Vr-11H¥$Vr-11H¥$Vr-11H¥$Vr-11
_wbÐì`o,g§`wJo Am{U {_lUmÀ`m ñd^md_wbÐì`o,g§`wJo Am{U {_lUmÀ`m ñd^md_wbÐì`o,g§`wJo Am{U {_lUmÀ`m ñd^md_wbÐì`o,g§`wJo Am{U {_lUmÀ`m ñd^md_wbÐì`o,g§`wJo Am{U {_lUmÀ`m ñd^md
g_PwZ KoUog_PwZ KoUog_PwZ KoUog_PwZ KoUog_PwZ KoUo

Vw_À`m dJm©bm XmoZ JQ>mV {d^mJm.EH$m
Mm`Zm {S>e_Ü`o XmoÝhr JQ>m§Zm 5 J«m°.bmohMwU©
Am{U 3J«m. gë\$a nmD$S>a Úm

JQ>-1H¥$VrJQ>-1H¥$VrJQ>-1H¥$VrJQ>-1H¥$VrJQ>-1H¥$Vr
bmohMwU© Am{U gë\$a nmD$S>abm Mm§Jbo

{_idm Amboë`m nXmWm©Vrb Mw§~H$Ëd VnmgwZ
nhm Mw§~H$mg Ë`m nXmWm© Odi AmUwZ Vo
AmH$f©U H$aVmV H$m?Ë`mMr VnmgZr H$am?

JQ>-2 H¥$VrJQ>-2 H¥$VrJQ>-2 H¥$VrJQ>-2 H¥$VrJQ>-2 H¥$Vr
bmohMwU© Am{U gë\$a nmCS>a bm Mm§Jbo

{_idm.Vo {_lU bmb hmoB© n`ªV CîUVm Úm
Ë`mg OmS>o ~mhoa H$mTw>U W§S> hmoC Úm.Amboë`m
nXmWm©V Mw§~H$Ëd Amho H$m `mMr VnmgZr H$am

`m XmoÝhr JQ>mg {_imboë`m nXmWm©Mm a§J Am{U
KS>ZmMr VwbZm H$am.

Vw_À`m emioV à`moJ emim Agë`mg
Z§VaÀ`m ^mJmMm à`moJ H$éZ nhm,

n«Ë`oH$ JQ>mVrb {_lUmg XmoZ ^mJmV
{d^mOZ H$am.EH$m ̂ mJmV H$m~©ÝS>m` Am°ŠgmB©S>
[_idwZ MmJbo hbdwZ JmiUr H$am.

 Xþgè`m ^mJmV {dab gë\w$arH$ Amåb
qH$dm {dab hm`Ś>moŠbmoarH$ Amåb [_idm.gë\$a
Am{U bmoh gmo~V gmaIr {H«$`m H$am. ~XbmMo
{ZarjZ H$am.

Imbrb àíZmMo CÎmao Úm.
• XmoÝhr JQ>m§Zm {_imbobo nXmW© gmaIo {XgVmV

H$m?
• H$moUË`m JQ>mg Mw§~{H$` JwUY_© Agboë`m

nXmW© _rimbm?
• [_imboë`m nXmWm©À`m KQ>H$mMo {d^mOZ

AmnZmg H$aVm `oVo H$m ?
• {dab gë\w $arH$ Amåb qH$dm {dab

hm`S´>moŠbmoarH$ Amåb {_i{dë`mg XmoÝhr
JQ>mg dm`w àmá hmoVmo H$m?

• XmoÝhr g§X^m©Vrb dm`wbm gmaIm qH$dm ̂ rÞ
dmg AgVmo H$m?

JQ>-1 bm àmá Pmboë`m dm`w hm`S´>moOZ
Amho Vmo a§JhrZ, dmg Zmgbobm Am{U Ádmbm
J«mhr Amho. JQ>-2 bm n«má Pmbobm dm ẁ hm`Ś>moO
gë\$mB©S> Amho Vmo a§J{hZ Am{U Zmgboë`m
A§S>çm gmaIm Amho. Oar dmnabobm àW_ nXmW©
gmaIm Agbm Var Ë`m XmoÝhr JQ>mbm [_imbobr
dñVw doJdoJù`m JwUY_m©Mr Amho ho Vw_À`m
bjmV `oB©b.

^m¡VrH$ ~Xb Agbobr H¥$Vr JQ>-1 Zr
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Ho$br. Ë`mZr amgm`ZrH$ ~XbmMo gwÜXm narjU
Ho$bo JQ>-1 bm {_imbobo {_lU bmoI§S> Am{U
gë\$aMo Amho. Vo _wbÐì` AmhoV. {_lU Am{U
Ë`mÀ`m KQ>H$mMo JwUY_© gmaIo AmhoV. JQ>-2
bm [_imbobm nXmW© g§`wJ Amho. XmoZ _wi
Ðì`mg CîUVm {Xbr AgVm g§`wJ `oVmo Ë`mMo
JwUY_© doJio AgVmV.

Ooìhm Ë`mMr VwbZm {_l _wbÐì`mer
H$aVmo. g§`wJmMo g§`moOZ gd©Ì gmaIo Amho
g§`wJmMr KS>Z Am{U a§J gd© KZ\$imV gd©Ì
g_mZ AgVo ho AmnUmg {XgwZ `oVo.  Amnë`m
gd© VrañH$mamMr ndm© Z H$aVm AmnU nXmWm©g
Aem àH$mao {d^mJUr H$é eH$V Zmhr Z§Va
AmnU {ZîH$f© H$mT>w> eH$Vmo. H$s hm nXmW©
~hþXm _wbÐì` Amho na§Vw {ZeMrV nUo hm
_wbÐì`Amho ho AmnU gm§Jw gH$V Zmhr.^{dî`mV
H$YrVar H$moUrVar `m nXmWm©bm {d^mOZ
H$aÊ`mÀ`m nÕVrMm emoY bmdob V|ìhm Vmo

nXmW© _wbÐì` åhUZw g_PwZ Vo eodQ>r g§`moJ
hmoVmo.Vgo hmoB© n ª̀V Ë`mg Amn_ _wbÐì` åhUwZ
[ñdH$maVmo. EImÚm doiog _mUwg CXmhaU
XoÊ`mgmR>r nmÊ`mg _wbÐì` åhUwZ {dMma H$aVmo.
Z§Va emoYmÛmao Vo nmÊ`mg g§`wJ Amho Ago
g_OwZ ̀ oVo. Aer H$rË òH$ CXmhaUo {dkmUmÀ`m
B©VrhmgmV AmT>iwZ òVmV.

H$moUË`mhr nXmW© {_lU, g§`wJ qH$dm
_wbÐì` Amho ho {ZíMrV H$aUo H$R>rZ OmVo
åhUwZ H$moUVmhr {ZU©` KoÊ`mgmR>r AemñdV
{ZU©̀  KoZo Mm§Jbo AgVo.{_lU,g§̀ wJ,Am{U _wb
Ðì` AmoiIÊ`mgmR>r Am{U Ë`m _Yrb \$aH$
_mhrV H$aÊ`mgmR>r Xþgar nÕV Amho.{h nÕV
nXmWm©À`m H$UmÀ`m eº$sda Adb§~wZ Amho.

Imbrb àdmh {MÌUm déZ Ðì`mMm
amgm`ZrH$ Am{U ^m¡VrH$ ñd^md Mm§Jbm
g_PVo.

Matter (Solid, liq-
uid or gas)

Pure substance Mixtures
(No fixed composition)

Compounds
...........................................

Have fixed composition
canbe broken down into
elements by chemical or
electrochemical reactions

...............................................
for example, water,

methane, sugar, salt, etc

Heterogeneous
.............................

Non uniform composition
.............................

for example, sand and slat,
sugar and salt, water in oil

etc

Elements
...........................................

cannot be broken down to
simpler substances

...............................................
for example, copper,

oxygen, iron, hydrogen,
mercury, etc

Homogeneous
.................................

Uniform composition
.....................................

for example, sugar in water,
salt inwater, sulphur in carbon

disulphide, water in alcohol
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AmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmo

_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX
ewÜX nXmW©,[_lU,[_lUmMo àH$ma,{dOmVr` {_lU,gOmVr` {_lU, ÐmdU, {Zb§~Z,

B©_ëgZ, ŠbmoamB©S>, à{H$U©Z, ÐmdH$, Ðmì`, ÐmdUmMr {Vd¥Vm, {Q>ZS>mbMm narUm_, ŠbmoamB©S>Mo
JwUY_©, ~mînr^dZ, AnH|${Ð`, A{_lUr`Ðd, _rlUr`Ðd, {d^mOZ M§MwnmÌ, H«$mo_mQ>moJ«m\$r,
CÜd©nmVZ, doJio H$aUmao Zagmio, A§emË_H$ CÜd©nmVZ, ñ\$Q>rH$sH$aZ, _wbÐì`, g§`wJo.

_rlUmV EH$ nojm OmñV nXmW© (_wbÐì` Am{U/g§`wJo)H$moUË`mhr à_mUmV
{_i{dbobbo AgVmV.
`mo½` {d^mOUmÀ`m àUmbrÛmao _rlUmMo ewÜX nXmWm©V {d^mOZ Ho$ë`mOmVo.
X«mdZ ho XmoZ qH$dm Ë`m nojm OmñV  nXmWm©Mo gOmVr` {_lU Amho.
ÐmdUmÀ`m _w»` KQ>H$mg ÐmdH$ åhUVmV bhmZ KQ>H$mg Ðmì` åhUVmV.
ÐmdUmMr g§hV Vrd«Vm åhUOo ÐmdUmV/ qH$dm ÐmdH$mV 100 _r.cr.Ðmì`mMr qH$dm 100
J«_ hmò .

  ÐmdH$mV H$moUVmhr nXmW© {daKibm Zmhr Am{U Ë`mMo H$mU S>moù`mZo nmhVm Ambo Va Ë`mg
{Zb§~Z åhUVmV.Zrb§~Z ho {dOmVr` _rlU Amho.

H$mobmB©S>Mm ho {dOmVr` _rlU Amho.Ë`m_Yrb H$Zm§Mm AmH$ma Iwn bhmZ Agë`m_wio Vo
S>moù`mZo nmhVm `oV Zmhr.na§Vw Vo àH$memV nga{dVmV H$mobmB©S>Mm dmna CÜ`moJ Y§ÚmV
Am{U amoOÀ`m {OdZmV hmoVmo.H$Zm§Zm à{H$U©Z àmdñWm åhUVmV.Vo Á`m _mÜ`_mV {dVarV
Ho$bo bo Amho Ë`mg à{H$U©Z _mÜ`_ åh_VmV.

ewÕ nXmW© _wbÐì` qH$dm g§`wJ hmoVmV._wbÐì`o amgm`ZrH$ {H«$`o _wio gmYmaU nXmWm©V doJio
Ho$ë`m OmV Zmhr.g§`wJ hm nXmW© Amho Oo XmoZ qH$dm Ë`mnojm OmñV àH$maÀ`m _wbÐì`mZo
amgm`ZrH$ à{H«$ òV pñWa à_mUmV _rlU Ho$bm Amho.

g§`wJmMo JwZY_© Ë`mÀ`m KQ>H$mVrb _wbÐì`mÀ`m doJio AgVmV.na§Vw _rlUmV KQ>H$m§À`m
_wbÐì`mMr qH$dm g§`wJmMo JwZY_© XmI{dbo AgVmV.

I..... g§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZ
1. Im{bb {d^mOZ H$aÊ`mgmR>r H$moUË`m {d^mOZ à{H«$ òMm Cn`moJ H$aVmV?(AS 1)

(a) nmÊ`mÀ`m ÐmdUmnmgwZ gmoS>r`_ ŠbmoamB©S>.

Vw_À`m AÜ`m`ZmMr àJVr H$amVw_À`m AÜ`m`ZmMr àJVr H$amVw_À`m AÜ`m`ZmMr àJVr H$amVw_À`m AÜ`m`ZmMr àJVr H$amVw_À`m AÜ`m`ZmMr àJVr H$am
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(b) gmoS>r`_ ŠbmoamB©S> Am{U A_moUr`_ ŠbmoamB©S>À`m _rlUmVwZ gmoS>r`_ ŠbmoamB©S> doJio
H$aUo.
(c) \w$bmÀ`m àVbm nmgwZ H$mT>bobo a§JÐì` ( pigments)

(d) nmÊ`mVrb ‘mVrMo H$U.

(e) nmÊ`mnmgwZ Vob.

2. Im{bb CXmhaUo XoD$U ñnð> H$am?(AS 1)

(a)g§n¥º$ ÐmdU (b)ewÕ nXmW©     (c) H$mobmB©S> (d) {Zb§~Z
3. Im{bb {Xboë`mg _wbÐì` g§`wJ Am{U _rlUmV dJuH$aZ H$am.(AS 1)

(a) gmoS>r`_    (b)  _mVr (c) gmIaoMo ÐmdU     (d) Mm§Xr
(e) H$m°ëer`_ H$m~m}ZoQ>      (f) {Q>Z (g) {gbrH$m°Z (h) H$moigm
(i) hdm    (j) gm~Z (k) _rWoZ (l) H$m~©ZS>m` Am°ŠgmB©S>
(m) aº$

II..... g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1.  100 J«m. _rR>mÀ`m ÐmdUmV 20 J«m._rR> {daKibobo Amho `m ÐmdUmMr ÐmdU dñVw_mUmMr

Q> o̧$dmar H$sVr Amho. CÎma(20 %ÐmdU)(AS 1)

2. 2.5 J«m. nmoQ>°er`_ ŠbmoamB©S> ÐmdUmV Ë`m ÐmdZmMo dñVw_mZ / KZ\$imMr Q> o̧$dmar H$mT>m?
CÎma (5%)(AS 1)

3. Im{bb {Xboë`m VŠ`mVrb nXm§Mo dJuH$aU H$am.(AS 1)

emB ©,gm oS >mnmUr,nrVi,YwH o $,aº$,Eam ogm obñno,\ « w $Q >gbmX> H$mir H° $\$s,V ob Am{U
nmUr,~wQ>nm°bre,hdm,ZInmbre,Ðd,ñQ>m°M©,XþY
ÐmdU {Zb§~Z  H$mobmB©S>b à{H$U©Z

III..... Cƒ {dMma gaUrMo àíZ Cƒ {dMma gaUrMo àíZ Cƒ {dMma gaUrMo àíZ Cƒ {dMma gaUrMo àíZ Cƒ {dMma gaUrMo àíZ
1.Vwåhmbm {Xbobm a§JhrV Ðd ho ewÜXnmUr Amho ho H$go R>adVm? (AS 1)

2. Imbr {Xboë`m eãXmMm dmna H$awZ Mhm ~Z{dV Agboë`m dmnaUmè`m nm`è`m {bhm? (AS 7)

ÐmdU, ÐmdH$, Ðd, {daKiZo, ÐmdUr`Vm, Z {daKiZmao, JmiUr, Adeof.SCERT T
ELA

NGANA



100 nXmW© ho ewÜX Amho H$m ?

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën

`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m`mo½` n`m©`r CÎmao {ZdS>m

1. {‘lUmVwZ OS> H$U Am{U hëHo$ H$U doJio H$aÊ¶mgmR>r hr ‘erZ dmnaVo. [ ]
    a) A°Q>dwS> ‘erZ> b) AnH|$Ð

c) {’$ëQ>a H$mJX d) doJio H$aUmao Zagmio
2. XmoZ nXmWm©À¶m ^m¡{VH$ {‘lUmg åhUVmV. [ ]
    a) {‘lU > b) g§¶wJ c) H$mobmB©S> d)  {Zb§~Z
3. ÐmµdUmV H$‘r à‘mUmV AmT>iUmam nXmW© [ ]
    a) Ðmì¶ > b) ÐmdH$ c) ÐdZr¶Vm> d)  gh§V Vrd«Vm
4. {ñWa Vmn‘mZmda g§V¥á X«mdUmV AmT>iUmè¶m Ðmì¶mg åhUVmV. [ ]
    a) ÐdZr¶Vm> > b) gh§V Vrd«Vm

c) KZ’$imMr Q>¸$odmar> d)  dOZmMr Q>¸$odmar
5. Oa ÐmµdUmV Ðmì¶mMo à‘mU OmñV Agë¶mg Ë¶m ÐmdUmg åhUVmV. [ ]
    a) g§V¥á ÐmdU > b) {dab ÐmdU c) gh§V Vrd ÐmdU d) Ag§V¥á ÐmdU
6. H$mobmBS> H$UmÛmao Ñí¶ àH$memÀ¶m ngaÊ¶mbm åhUVmV. [ ]
    a) Q>tS>mbMm à^md> b) H«$mo‘moQ>moJ«m’$s c) gãbr‘oeZ> d)  namdV©Z
7. A{‘lUr¶ Ðmµdmg ¶mÛmao doJio Ho$bo OmVo. [ ]
    a) CÜd©nmVZ àpH«$¶m b) A§emË‘H$ CÜd©nmVZ

c) H«$mo‘moQ>moJ«m’$s d) doJio H$aUmao Zagmio
8. gmo{S>¶‘, ‘°½Zo{e¶‘, ~moamZ, ³bmoarZ ¶mgma»¶m ‘wbÐì¶mMm emoY bmdbobo [ ]

emñÌk
    a) Am¶g°H$ Ý¶wQ>Z> b) hoÝZtJ ~°S>$ c) ga h°åàmo S>od ~r d)  am°~Q´© ~mo¶bo
9. gmo{S>¶‘, ‘°½Zo{e¶‘, ~moamZ, ³bmoarZ ¶mMm emoY bmdUmam emók [ ]

a) Am¶g°H$ Ý¶wQ>Z> b) hoÝZtJ ~°S>$ c) ga h°åàmo S>od ~r d)  am°~Q´© ~mo¶bo

1. Im{bb n¡H$s H$moUVo {Q>ZS>m°b Mm à^md XmI{dVo? Ë¶m‘Ü¶o Vwåhr Q>tS>mbMm à^md H$gm
  XmIdmb? (AS 1)(AS 3)

(a)_rR>mMo ÐmdU    (b) XþY (c) H$m°na gë\o$Q>Mo ÐmdU   (d) ñQ>m°M©Mo ÐmdU
2.  ÐmdU,{Zb§~Z,H$mobmB©S>b à{H$U©Z,doJdoJù`m {~H$a _Ü`o ¿`m nmÌmÀ`m ~mOwda àH$me

H|$[ÐH¥$V H$éZ àË`oH$ _rlU ho {Q>ZS>m°bMm à^md XmI{dVo `mMr VnmgUr H$am.(AS 3)

1. ‘wbÐì¶, g§¶wJo, gOmVr¶ {‘lU Am{U {dOmVr¶ {‘lUm{df¶r ‘m{hVr Jmoim H$am, Ë¶m§Mo
dJuH$aU H$éZ V³Ë¶mÀ¶m énmV Ahdmb V¶ma H$am?

gwMdbobo à`moJgwMdbobo à`moJgwMdbobo à`moJgwMdbobo à`moJgwMdbobo à`moJ
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nXmW© ewÜX Amho H$m ¶m YS>çmV? AmnU gwédmVrcm
dmnacoco eãX åhUOo ‘wcÐdo Am{U KQ>H$ AmhoV.
AmVm ‘mÌ AmnU ‘wcÐì¶m§Zm doJio H$aÊ¶mMr nÜXV
g‘OwZ KoVcmo. AmnU nm{hco Amho H$s, ‘wcÐì¶m§Zm
gdmªV ñdÀN> Ho$ë¶mZo qH$dm doJio Ho$ë¶mZo Ë¶mMo KQ>H$
{‘iVmV. Ë¶mVwZ Amcoco ‘wcÐì¶o AgVrc qH$dm
KQ>H$ AgVrc ho gdm©V AJmoXaMr ‘wcÐì¶mMr ì¶m»¶m
Amho Am{U ho ’«|$M XoemMo agm¶Zemók Am°Q>moZr
cm°dm§Oa ¶m§Zr {Xcr Amho.

¶m YS>çmV AmnU nmhUma AmhmoV H$s,
¶m Z{dZ B§YZmMm dmna ~aoMem dñVw§Zm g‘OwZ
KoÊ¶mgmR>r H$em àH$mao Ho$cm OmVmo. ho AmnU
‘mJrc dJm©V {eH$cmo AmhmoV Ogo- CXmhUmW©:
AmnU {Z[aúmU H$aVmo H$s, ~mhoa R>odcocm
cmoI§S>mMr gir O§J nH$S>Vo.

• Ooìhm cmoI§S>mMm gir O§J YaVo Voìhm
cmoI§S>mÀ¶m VwH$S>çmMo dOZ dmT>Vo qH$dm
KQ>Vo?

AmnUmg {XgVo H$s, Ooìhm AmnU H$moigm
OmiVmo Voìhm Vmo Oië¶mZ§Va eodQ>r amI gmoS>Vmo

• H$moigm hr dñVw H$moR>o Jocr?
• Amoco H$nS>o H$mhr doi dmië¶mZ§Va

Ë¶mVrc nmUr Hw$R>o OmVo?
ho Am{U Aem àH$maMo AZoH$ àíZ

emókmZmÀ¶m S>mo³¶mV ~aoMí¶m dfm©nmgwZ
~gcoco AmhoV. {deof H$éZ OiUo qH$dm
OmiUo hr {H«$¶m Amho. nwÝhm: ñ‘aU H$am {H$,
"" YmVw Am{U AYmVw'' ~Ôc

• Ooìhm ‘°½Zo{e¶‘ ho Am³grOZ gmo~V {H«$¶m
H$aVmV Voìhm H$m¶ hmoVo?

• Ooìhm gë’$a(J§YH$) ho Am³grOZ ~amo~a
{H«$¶m H$aVo Voìhm H$m¶ KS>Vo?
{H«$¶m{ec dñVw Am{U {H«$¶m Z§Va Amcoë¶m

dñVwMo dOZm~Ôc {dMma H$am. Vmo dñVw_mZ
Am{U CËnmXZ

AUw, Am{U aoUw amgm`{ZH$ {H«$`mAUw, Am{U aoUw amgm`{ZH$ {H«$`mAUw, Am{U aoUw amgm`{ZH$ {H«$`mAUw, Am{U aoUw amgm`{ZH$ {H«$`mAUw, Am{U aoUw amgm`{ZH$ {H«$`mY S > mY S > mY S > mY S > mY S > m

7

Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?

Am ° Q > m oZ r cm °d mO § a
(Antoine Lavoisier )
(1743-1794) ho EH$ ’«§o$M
XoemMo ‘hmZ ì¶³Vr hmoVo.
agm¶{ZH$ emók ¶m§Mm
Iwn ‘moR>m dmQ>m Amho.

Am{U H$mhrOZ Ë¶m§Zm AmYw{ZH$ agm¶Z
emómMm OZH$ ( Father of Modern
Chemistry) Ago XoIrc åhUVmV.

cm°dmOaZo qH«$¶m ¶mMm Iwn Imocn¶ªV Aä¶mg
Ho$cm. Ogo CXm. Ë¶m§Zr ’$º$ KZ nXmWm©Mo
dOZ Z H$aVm Ë¶m§Zr dm¶w nÜXmWmªZm XoIrc
Am‘cmV KoVco. Ë¶mZo EH$X‘ Cƒ Ago
amgm¶{ZH$ CnH$aUo V¶ma Ho$co. Á¶m‘wYwZ
dm¶w nXmW© {H«$¶oÀ¶m doir gwQ>Vm H$m‘m Z¶o.
¶mnmgwZM ̂ mamÀ¶m Aj`VoÀ¶m {Z¶‘m( law
of conservation of mass) Mm CX¶
Pmcm.
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¶m YS>çmV AmnU Imcrc eãX Zoh‘r dmnaVmo.
‘wcÐì¶o - elements, compounds, reactants
and products. Vwåhr Vw‘À¶m {‘Ìm gmo~V ¶m
eãXm§Mm AW© g‘OwZ KoÊ¶mda MMm© H$am. àË¶oH$
eãXmgmR>r doJdoJio CXmhaU Úm.

AmVm Mcm ¶m à¶moJ emioVrc H¥$VrMm
emoY cmdw ¶m H$s, H$m¶ hmoVo, Ooìhm {H«$¶o‘Ü¶o
reactants Am{U products À¶m dOZmcm H$m¶
hmoVo.

CÔoe:CÔoe:CÔoe:CÔoe:CÔoe: {H«$¶oÀ¶m doiog reactants Am{U
products À¶m dOZmV ¶oUmè¶m ~Xcmg
g‘mOmdwZ KoUo.

Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r:Amdí¶H$ gm‘J«r: {cS> Zm¶Q´>oS>, nmoQ>°{e¶‘
Am¶moS>mB©S>, ewÜX nmUr, H$mMoMr Zir, g‘Vmoc
Vma (VamOw) n[aúmm Zir, ñQ>m±S> BË¶mXr.

nÜXVnÜXVnÜXVnÜXVnÜXV
1. 200 {‘.br M§MwnmÌmV 2 J«m‘ coS>

Zm¶Q´>oQ> Am{U 100 {‘.cr. ewÜX nmUr
¶m§Zm {‘idwZ ÐmdU V¶ma H$am.

2. M§MwnmÌmV gw‘mao 2 J«m‘ nmoQ>°{e¶‘
Am°¶moS>mB©S> cm 100 [‘.cr. ewÜX nmÊ¶m
{‘idwZ ÐmdU V¶ma H$am.

3. 4 ‘r.cr. nmoQ>°{e¶‘ Am°¶moS>mB©S>Mo ÐdU
XoIrc narúmm ZirV ¿¶m.

4. H$mMoÀ¶m nÌmV n[aúmm Zircm H$miOr
nwd©H$ cQ>H$mdm nhm H$s, ÐdU EH$Ì
{‘ico Zmhr nm{hOo. H$mMoÀ¶m Zirda
~wM cmdm.( AmH¥$Vr - 1 nmhm)

5. VamOwMm dmna H$éZ H$mMoÀ¶m Zir
gmo~V Agcoco ~mH$s gd© nXmWm©Mo dOZ
H$am.

6. AmVm H$mMoÀ¶m nmÌmcm hmcdm Am{U
dmH$S>o H$am Á¶mZo H$éZ XmoÝhr ÐdU
{‘imco nm{hOo.

7. Am.3 ‘Ü¶o XmI{dë¶m à‘mUo nwÝhm EH$Xm
VamOwZo H$mMoÀ¶m ZirMo dOZ H$am.

8. Vw‘À¶m {Z[aúmUmMr Zm|X H$am.
H$mMoÀ¶m ZirMo dOZ Am{U Ë¶mVrc
{H«$¶oÀ¶m AJmoXaMo nXmW© =
H$mMoÀ¶m ZirMo dOZ Am{U {H«$¶oÀ¶m
Z§VaMo nXmW©  =
AmVm, ¶m àíZmMo CÎmao XoÊ¶mMm à¶ËZ

H$am.
• {H«$¶m{ec H$mMoÀ¶m ZirV H$m¶ homVo?
• Vwåhmcm dmQ>Vo H$m H$s amgm¶{ZH$ {H«$¶m

KS>cr Amho? H$maUo Úm.

Lab Activity

Fig - 1

Fig - 2

Fig - 3
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Do you know?

Think and discuss

Think and discuss

Oar ^mamÀ¶m Aúmæ¶VoÀ¶m {Z¶‘mMo
cm°d|Oa Zo à{V nmXmZ Ho$co. Va Ë¶mcm
à¶moJmìXmao cm°ÝS>rëQ>Zo VnmgUr Ho$cr.
Amnë¶m ìXmao à¶moJ Ho$co Amho. ho én
cm°ÝS>rëQ> à¶moJmMo Z{dZ én Amho.

{ñWam§H$ à‘mUmMm {Z`_:{ñWam§H$ à‘mUmMm {Z`_:{ñWam§H$ à‘mUmMm {Z`_:{ñWam§H$ à‘mUmMm {Z`_:{ñWam§H$ à‘mUmMm {Z`_:
à¶moJmnmgwZ ^mamMm Aúmæ¶VoMm {Z¶‘

AmnU nm{hco H$s, amgm¶{ZH$ {H«$¶oÀ¶m doir
^ma ~XcV Zmhr.

AmVm, Mcm H$mhr à¶moJmMo {ZH$mc
nmhm Oo H$s, n«moñQ> ¶m emókmZo gwZ 1798
Am{U 1808 ‘Ü¶o ho à¶moJ Ho$co hmoVo.

àmoñQ>Zo H$m°na H$m~m©oZoQ>Mo XmoZ Z‘wZo
KoVco hmoVo. H$m°naMo {‘lU, H$m~©Z Am{U
Am³grOZ Ë¶mZo EH$ Z‘wZm Z¡g{J©H$ åhUwZ
KoVcm Am{U Xþgam Z‘wZm à¶moJ emioV V¶ma
Ho$cm Am{U H$m°naMr nÜXVrZo Zï> H$oco. H$m~©Z
cm Am{U Am³grOZcm XmoZ Z‘wÊ¶m‘Ü¶o KoVco

Vº$m - 1 ‘Ü¶o XmI{dë¶mn«‘mUo Ë¶mcm
Imcrc qH$‘Vr Amë¶m.

Vº$m - 1Vº$m - 1Vº$m - 1Vº$m - 1Vº$m - 1

•Vwåhmcm Vº$m - 1 déZ H$m¶ {XgwZ Amco?

• H$mMoÀ¶m ZirMo dOZ Am{U Ë¶mVrc
‘wcÐì¶mMo dOZ ~XcVo H$m?

• Vw‘Mm {ZîH$f© H$m¶ Amho?
{ZH$mc : AmnU darc ¶mMm {ZH$mc

Imcrc à‘mUo H$mTw> eH$Vmo H$m?
• amgm¶{ZH$ {H«$¶m KS>cr Am{U Ë¶m‘wio

Ë¶m§Mo dOZ gmaIo amhrco åhUwZM
amgm¶{ZH$ {H«$¶o‘Ü¶o ^ma hm CËnÞ
Pmcm Zmhr qH$dm Zï> XoIrc Pmcm
Zmhr.

• Oa Vwåhr H$mMoÀ¶m ZirMo Vm|S> CKS>o R>odco
Va Vwåhmcm gmaImM {ZH$mc {‘ioc H$m?

^mamÀ¶m Aúmæ¶VoMm {Z¶‘:^mamÀ¶m Aúmæ¶VoMm {Z¶‘:^mamÀ¶m Aúmæ¶VoMm {Z¶‘:^mamÀ¶m Aúmæ¶VoMm {Z¶‘:^mamÀ¶m Aúmæ¶VoMm {Z¶‘:
Am°ZQ>moZr cm°doÝOa Zo g§¶moOZ {H«$¶m ‘Ü¶o

gmaIo dOZ ‘moOÊ¶mgmR>r à¶ËZ Ho$cm. Ë¶mcm
‘m{hV Pmco H$s, Ooìhm Ë¶mZo J§YH$mcm,
’$mñ’$agcm Am³grOZ ‘Ü¶o Omico Va dOZ
dmT>Vo. nwdu Agm {dMma Ho$cm OmV hmoVm H$s,
H$moiemcm Omië¶mZo ^ma KQ>V OmVmo. na§Vw
Ooìhm cm°{dOa Zo hr OmiÊ¶mMr {H«$¶m EH$m
~§X dñVwV Ho$cr. Ë¶mcm dOZmV H$moUVohr
~Xc OmZdco Zmhr.

Ë¶mÀ¶m {Z[aúmUmdéZ Ë¶mZo ^mamÀ¶m
Aúmæ¶VoMm {Z¶‘ ‘m§S>cm"" amgm¶{ZH$ {H«$¶oMo
doir dñVwVrc ^ma CËnÞ hmoV Zmhr qH$dm
Zï> hmoV Zmhr'' A{YH$ gmYmaU nUo åhQ>co
OmVo H$s, CËnÎmrMo dOZ Am{U A{^{H«$¶m
H$maHo$Mo dOZ {H«$¶oÀ¶m doir g‘mZ AgVmV.

•   ‘°½Zo{e¶‘Mr OiUmar {aã~Z ¶mMo
nwZ: ñ‘aU H$am. Vwåhmcm dmQ>Vo H$m {H«$¶oMo
doir ^mamMo OVZ H$aVm ¶oVo H$m?

Z¡g{J©H$Z¡g{J©H$Z¡g{J©H$Z¡g{J©H$Z¡g{J©H$
Z‘wZmZ‘wZmZ‘wZmZ‘wZmZ‘wZm

gÝ¶WoQ>r | §H$gÝ¶WoQ>r | §H$gÝ¶WoQ>r | §H$gÝ¶WoQ>r | §H$gÝ¶WoQ>r | §H$
Z‘wZmZ‘wZmZ‘wZmZ‘wZmZ‘wZm

dOZmMrdOZmMrdOZmMrdOZmMrdOZmMr
Q>¸o$dmarQ>¸o$dmarQ>¸o$dmarQ>¸o$dmarQ>¸o$dmar

Vm§ã¶mMoVm§ã¶mMoVm§ã¶mMoVm§ã¶mMoVm§ã¶mMo 51.35 51.35
H$m~©ZMoH$m~©ZMoH$m~©ZMoH$m~©ZMoH$m~©ZMo 38.91 38.91
Am³grOZMoAm³grOZMoAm³grOZMoAm³grOZMoAm³grOZMo 9.74 9.74SCERT T
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Think and discuss

• XmoZ Z‘wÊ¶m‘Ü¶o Vm§~o, H$m~©Z Am{U
Am³grOZMo H$moUË¶m {^Þ Q>¸o$dmarMo
{Z{aúmU H$amc?

Ë¶mMà‘mUo àmoñQ>Zo doJdoJù¶m gmYZmnmgwZ
nmUr KoVco. Ë¶mcm {XgwZ Amco H$s,
Am³grOZMo Am{U hm¶S´>mOZMr Q>¸o$dmar gd©
Z‘wÊ¶m‘Ü¶o gmaIr AmT>icr. ho H$moUË¶m
{R>H$mUr nmgwZ Amco qH$dm H$moUË¶m Z‘wÊ¶mVwZ
KoVco Ë¶m‘Ü¶o H$moUVmhr g§~§Y ZìhVm.

Ë¶mÀ¶m ¶m à¶moJmda AmYmarV àmoñQ> Zo
EH$ pñWam§H$mMm {Z¶‘ (qH$dm {ZpíMV)
à‘mUmV ‘m§S>cm. Vo gm§JVo H$s, "" {Xcoco
amgm¶{ZH$ nXmW© Zoh‘r gma»¶m ‘wcÐì¶mcm
EH$m {ZpíMV dñVw_mZmMoo JwUmoÎma {‘i{dë¶mZo
¶oVo'' ¶mMm AW© ‘wcÐì¶mMo g§~§YrV à‘mU
EH$m {‘lUmV gmYZmnmgwZ ñdV§Ì AgVo qH$dm
V¶marMr nÜXV.

• 100 J«m‘ ‘a³¶war Am³gmB©S> Hw$OdwZ OmdwZ
92.6 J«m‘ ‘a³¶war Am{U 7.4 J«m‘
Am³grOZ XoVo. g‘Om H$s, 10 J«m‘
Am³grOZ 125 J«m‘ ‘a³¶war ~amo~a nwU©
nUo {H«$¶m H$aVo Am{U ‘a³¶war Am³gmB©S>
V¶ma homVo. ¶m qH§$‘Vr pñWam§H$ à‘mUmV
{Z¶‘ cmJw H$aVmo.

• Vw‘À¶m {‘Ìmgmo~V MMm© H$am Oa H$m~©Z
S>m¶Am³gmB©S> Oo Vwåhr ídmgmìXmao gmoS>Vm
Am{U H$m~©ZS>m¶ Am³gmB©S> Oo Vo gmoS>VmV
EH$ gmaIo AmhoV. ¶m H$m~©ZS>m¶ Am³gmB©S>
Mo g§¶moOZ doJio AgVo H$m Ooìhm AmnU
EH$ cmHw$S> Omië¶mZo {‘iVo?

{Z¶‘ {dídg{Z¶ AmhoV H$m?{Z¶‘ {dídg{Z¶ AmhoV H$m?{Z¶‘ {dídg{Z¶ AmhoV H$m?{Z¶‘ {dídg{Z¶ AmhoV H$m?{Z¶‘ {dídg{Z¶ AmhoV H$m?
19 ì¶m eVH$mÀ¶m gwédmVrg emókm§Zm

H$mhr {Z¶‘ ‘m{hV hmoVo. Oo amgm¶{ZH$ {H«$¶oMo

hmoVo. ho {Z¶‘ {dídg{Z¶ AmhoV H$m? ‘wcÐì¶o
(qH$dm {‘lU) H$moUË¶mhr n[a‘ËdmV H$m {‘iw
eH$V Zmhr?

AZoH$ emókm§Zr ¶mo½¶ ‘m{hVr g‘OwZ
gm§JÊ¶mMm à¶ËZ Ho$cm. Ë¶mn¡H$s EH$ emók
{~«Q>reMo S>m°ëQ>Z( Dalton) hmoVo. Ë¶mZo AUw
ZmdmMm eãX emoYcm. S>m°ëQ>ZZo Imcrc gwMZm
{Xcr.

1. Oa ^mamMo OVZ H$am¶Mo Agoc Va
gd© ‘wcÐì¶o A{Ve¶ gwú‘ H$UmZo V¶ma
Ho$co nm{hOo. Ë¶m§Zr ¶mcm AUw åhQ>co.

2. Oa pñWam§H$mÀ¶m à‘mUmMm {Z¶‘mMo
nmcZ H$am¶Mo Agoc Va EH$m nÜXVrMo
H$U ho {^Þ amhþ eH$V ZmhrV ZmhrVa
Vo àË¶oH$ doir gmaIr CËnÎmr {‘iw
eH$V Zmhr.

¶mÀ¶mda AmYmarV S>m°ëQ>ZZo àH$m{eV Ho$co
H$s, "" amgm¶{ZH$ VËdkmZmMm EH$ Z{dZ
àH$ma'' Á¶m‘Ü¶o Ë¶mZo AUw{df¶H$ {gÜXm§Ver
gh‘V Amho.

S>m °ëQ>ZMmS>m °ëQ>ZMmS>m °ëQ>ZMmS>m °ëQ>ZMmS>m °ëQ>ZMm
AUw{df¶H$AUw{df¶H$AUw{df¶H$AUw{df¶H$AUw{df¶H$
{gÜXm§V:{gÜXm§V:{gÜXm§V:{gÜXm§V:{gÜXm§V:

Imcrc ho
à ‘ w I
{ g Ü X m § V m M o
A m Y m a V Ë d
AmhoV.:

1. dñVw‘Ü¶o A{d^m{OV hmoUmao H$U Ë¶mcm
AUw åhUVmV.

2. amgm¶{ZH$ {H«$¶o‘Ü¶o AUw ho V¶ma hmoV
Zmhr qH$dm Zme hmoV Zmhr.
amgm¶{ZH$ {H«$¶o‘Ü¶o AUwMo nwZ:
ì¶dñWrH$aUmMm g‘mdoe hmoVmo.

John Dalton
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Do you know?

Think and discuss

AUw Am{U aoUwAUw Am{U aoUwAUw Am{U aoUwAUw Am{U aoUwAUw Am{U aoUw
Zoh‘rM Vwåhr EoH$co Agmc H$s, gd© dñVw§Zm

{Z‘m©U H$aÊ¶mgmR>r AUwMr Amdí¶H$Vm AgVo.
na§Vw ¶mMm AW© Agm Amho H$s, dñVw hr AVr
gwú‘ H$Um§Zr ~Zcr Amho. Ë¶mcm AUw Ago
åhUVmV.

Vo AUw EodT>o chmZ AgVmV H$s, AmnU
S>moù¶m§Zr nmhþ eH$V Zmhr H$mhr doiog Va
e³Vremcr gwú‘XeuZo XoIrc nmhþ eH$V Zmhr.
na§Vw Ë¶m chmZí¶m dñVw H$Yrc Agcoë¶m
AUw§Mr g§»¶m ‘mÌ Iwn ‘moR>r AgVo.

Amë¶w{‘Zr¶‘À¶m nÌ Vwåhmcm Iwn nVi
{Xgoc na§Vw Vo gw‘mao 100,000 AUw Agm
OmS> Amho.

•   ‘wcÐì¶o XoIrc AUwZo ~Zco AmhoV H$m¶?
AmnUmg ‘m{hV Amho H$s, nXmW© AUwZo

qH$dm aoUwZo ~ZVmV. AUw ho gd© H$Um§Mo ‘wc ŵV
AmYma AmhoV. Á¶m§Zm ñdV§Ì AmñVrËd Amho.
H$mhrdoir XmoZ qH$dm A{YH$ AUw {‘ië¶mZo
EH$ ‘moR>o H$U V¶ma hmoVo. Ooìhm AUw {‘iVmV
Voìhm aoUw V¶ma hmoVmV. Ooìhm nXmWm©Mo H$U
EH$M àH$maMm AUw Ë¶m‘Ü¶o AgVmo. Ë¶m
nXmWm©cm ‘wcÐì¶o Ago åhUVmV. ‘wcÐì¶m‘Ü¶o
gdmªV chmZ AmñVrËdmV aoUw amhþ eH$VmV.

AZoH$ ‘wcÐì¶ AmhoV Á¶m§Mo gdmªV
chmZ H$U AZw AgVmV. Vo åhUOo Ë¶mMo
àË¶oH$ H$U ho ’$³V EH$mM AUwMo AmhoV.
cm|IS>,Vm§~o, OñV, Amë¶w{‘Zr¶‘, Mm§Xr, gmoZo
BË¶mXr gd© nXmWm©Mr CXmhaUo AmhoV. Á¶m‘Ü¶o
EH$M H$U AgVo. Vmo åhUOo AUw AmhoV.

Oa gd©M dñVw AUwZo ~Zë¶m AgVrc Va
XmoÝhr YmVw Am{U AYmVw XoIrc AUwZoM ~Zco

3. {Xcoë¶m ‘wcÐì¶mMo gd© AUwZm§ ^m¡{VH$
Am{U amgm¶{ZH$ JwUY‘© EH$gmaIo
AgVmV. doJdoJù¶m ‘wcÐì¶mMo AUw§Mo
p^Þ JwUY‘© AgVmV.

4. {‘lU V¶ma hmoVo Ooìhm doJdoJù¶m
‘wcÐì¶mMo AUw EH$m gmYmaU g§»¶oÀ¶m
JwUmoÎmamV {‘iVo. Vo åhUOo amgm¶{ZH$
~Xc åhUOo EH$ g§K qH$dm gd© AUw§Zm
doJio H$aUo Amho.

5. O|ìhm {^Þ ‘wbÐì¶m§Mo AUw {^Þ nwUmªH$
g§»¶oÀ¶m JwUmoÎmamV EH$Ì ¶oVmV. V|ìhm
{^Þ g§¶wJo V¶ma H$aVmV. CXm.
H$m~©Z‘moZmo³gmBS> (CO) H$m~©Z-
S>m¶³gmBS> (CO2) AemàH$mao C Am{U
O ho 1…1 Am{U 1…2 JwUmoÎmamV g§¶moJ
nmhþZ XmoZ doJir g§¶wJo ~ZVmV.

• S>m °ëQ >ZÀ¶m {gÜXm §VMo/ H$m oUV o
AmYmaVËd ^mamÀ¶m Aúmæ¶VoÀ¶m
{Z¶‘mMm {Z¶‘ XmI{dVo.

• S>m°ëQ>ZÀ¶m {gÜXm§VmMo H$moUVo AmYma
VËd à‘mUmÀ¶m pñWam§H$mMm {Z¶‘
g‘OmdwZ gm§JVo?

gw‘mao 2600 dfm©nwdu EH$ ̂ maVr¶ (F$fr)
H$ZS>m ¶m§Zr XoIrc Ë¶mÀ¶m AmYmaVËdm‘Ü¶o
AUwMr ‘m{hVr "d¡eo{gH$m gwÌm' ZmdmÀ¶m
nwñVH$mV Ho$cr Amho. H$ÞmS>mMo ‘wi Zmd
H$í¶nm hmoVo. Ë¶mÀ¶m H$mZm qgÜXm§Vm Z§Va
Ë¶m§Mo Zmd nwÝhm AmYmaVËd gm§JVmV H$s,
dñVwMo gd© én A{V gwú‘ H$Um§Zr ~ZVo
Ë¶mcm AUw åhUVmV. Am{U àË¶oH$ AUw
Ë¶mnoúmm AmUIr gwú‘ Agcoë¶m AUwMo
~ZVmV. Ë¶mcm na‘mUw åhUVmV.

Vwåhmcm ‘m{hV Amho H$m, "AUw' hm
eãX J«rg eãXmnmgwZ gmYcm Amho. J«rg
eãX    'a-tomio' (AW© - A{d^m{OV)

Do you know?
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nm{hOo. na§Vw AZoH$ AUw ñd§VÌ {ñWVr ‘Ü¶o
amhV ZmhrV. CcQ> Vo {‘l pñWVr ‘Ü¶o amhVmV
Ë¶mcm aoUw ( molecules) åhUVmV. Am³grOZ
Am{U Zm¶Q´>moOZ ho EH$m nXmWm©Mo Ago CXmhaU
AmhoV Á¶m‘Ü¶o H$U ho XmoZ qH$dm A{YH$
gma»¶m AUwÀ¶m {‘iÊ¶m‘wio V¶ma hmoVmV.
Vo åhUOo ¶m nXmWm©Mo gdm©V chmZ H$U åhUOo
AUw AmhoV. CXmhaUmW© Am³grOZÀ¶m aoUw
‘Ü¶o XmoZ AUw AgVmV. gma»¶m ‘wcÐì¶mMo
AUw qH$dm doJdoJù¶m ‘wcÐì¶mMo AUw EH$Ì
{‘iw eH$VmV. Ë¶m‘wio EH$ aoUw V¶ma hmoVo.
Oa doJdoJù¶m ‘wcÐì¶mMo AUw EH$Ì hmoVmV.
Va Vo EH$ Z{dZ nXmW© V¶ma H$aVmV. Ë¶mcm
{‘lU Ago åhUVmV. åhU wZ AmnUmg
‘wcÐì¶mMo aoUw Am{U {‘lUmMo aoUw AmhoV. aoUw
åhUOo EH$m dñVwMo gdmªV chmZ H$U AmhoV.
Vo EH$ ñd§VÌ nUo AmpñWËdmV amhVo Am{U
nXmWm©Mo gd© JwUY‘© Ë¶mÀ¶mV AgVmV.
AmnU ‘wcÐì¶m§Zm Zmdo H$m XoVmo?AmnU ‘wcÐì¶m§Zm Zmdo H$m XoVmo?AmnU ‘wcÐì¶m§Zm Zmdo H$m XoVmo?AmnU ‘wcÐì¶m§Zm Zmdo H$m XoVmo?AmnU ‘wcÐì¶m§Zm Zmdo H$m XoVmo?

Vwåhmcm ‘m{hV Amho H$m? Vw‘À¶m ^mfoV
gmo~VÀ¶m H$m¶ åhUVmV? na§Vw Xþgè¶m ^mfoV
¶mMo Zmd doJio Agco nm{hOo. OJm‘Ü¶o AZoH$
^mfm AmhoV. åhUwZ doJdJù¶m ^mfoV
‘wcÐì¶mMo doJdoJio Zmdo ‘m{hV H$aUo ho e³¶
Zmhr.emókm§Zm ‘XV H$aÊ¶mgmR>r H$moUË¶mhr
àH$maMr AS>MZ Z ¶oVm àË¶oH$ ‘wcÐì¶mcm
EH$M Zmd {Xco nm{hOo, Oo H$s àË¶oH$ OZmZo
pñdH$maco nm{hOo.

Do you know?
hm¶S´>moOZ Am{U  Am³grOZ ¶m ‘wcÐì¶m§Zm

hr Zmdo H$er Amcr AmhoV?
H$mhr doim ‘wcÐì¶m§Zm Ë¶m§Mr Zmdo

Ë¶m§À¶m JwUY‘m©À¶m AmYmamda {‘iVmV. Ogo
CXmhaUmW©V nmÊ¶mgmR>r c°{Q>Z ̂ mfo‘Ü¶o eãX
"hm¶S´>mo' Amho. åhUwZ Oo ‘wcÐì¶ Am³grOZ
gmo~V {‘iVo Am{U nmUr V¶ma hmoVo Vo
åhUOo hm¶S´>moOZ Amho.

EH$o doir cmoH$m§Mm {dídmg homVm H$s,
H$moUVohr nXmW© Oo Am³grOZ gmo~V {‘iVo
Vo Amåc ñd^mdmMo AgVo. Amåcmcm c°Q>rZ
^mfoV "Am³gr' åhUVmV. åhUwZ dm¶wcm
Am³grOZ åhUVmV. V¶ma hmoUmè¶m dm¶wMm
AW© Am³grOZ Amho Oo Amåc V¶ma H$aVo.
Vo Z§Va emoYmg Amco H$s, AmåcmMo JwUY‘©
Am³grOZ ~amo~a g§~§YrV ZmhrV. H$goVar
Z§Va Vo Zmd gmYmaU Cn¶moJmV Amco Am{U
Vo ~Xcco Zmhr.

‘wcÐì¶mÀ¶m emoYmMo {R>H$mU VodT>oM
Ë¶m§Mo Zmd R>odÊ¶mgmR>r ‘hËd nwU© Amho. Ogo
CXmhaU gw¶m©Vrc dm¶w Á¶mMm gd© àW‘
emoY cmJcm (J«rH$ ̂ mfoV gw¶m©cm "hocrAmog'
åhUVmV) Am{U Ë¶mMo Zmd hrcr¶‘ R>odco.
åhUwZ AmVm Vwåhrh ñH$m°ZS>r{d¶‘ Am{U
H$m°cr’$marZ¶‘ ¶m§Zm H$er Zmdo nS>mcr.

‘wcÐì¶m§Zm emókmZm§À¶m Z§Va Ë¶m§Mr
Zmdo XoD$Z XoIrc Ë¶m§Mm Jm¡ad Ho$cm OmVmo.
CXm. BÝgQ> o{Z¶‘, éXa’$moaS>r¶‘ Am{U
‘oZS>oco{d¶‘.

‘wcÐì¶mMo {MÝh:‘wcÐì¶mMo {MÝh:‘wcÐì¶mMo {MÝh:‘wcÐì¶mMo {MÝh:‘wcÐì¶mMo {MÝh:
Vwåhmcm ¶mMr Om{Ud Pmcr Agoc H$s,

agm¶Z emómV AZoH$ {H«$¶m KS>V AgVmV.
‘wcÐì¶mMo Am{U {‘lUmMo nwU© Zmd {chUo
åhUOo doi dm¶m KmcUo hmo¶. àË¶oH$ doir
AmnU {H«$¶o~ÔcMr MMm© H$aVmo. ho H$m‘
Q>miÊ¶mgmR>r AmnU H$mhr gmoß¶m Am{U N>moQ>çm
nÜXVr dmnaVmo.chmZem énmMm qH$dm {MÝhmMm

Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?
Om °Z ~Oucr¶g

ZmdmÀ¶m emómkmZ o
g w {MV H $ oc o  H $ s ,
‘wcÐì¶mMo n{hco Aúma
‘moR>çm AúmamV {chco
Va Vo EH$ {d{eï>
‘wcÐì¶ Xe©{dVo. Ogo

Am³grOZ gmR>r  'O' hm¶S´>moOZ 'H'  Aem
àH$mao Xe©{dVmo.
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dmna H$éZ ‘wcÐì¶m§Zm Zmdo XoUo åhUOoM EH$
ÐmdU Amho.

AmVmn¶ªV Odi Odi 118 ‘wcÐì¶mMm
emoY cmdcm Amho. Vwåhr Ë¶m§À¶m {MÝhmMm
H$gm {ZU©¶ KoUma?
Vº$m - 2Vº$m - 2Vº$m - 2Vº$m - 2Vº$m - 2 H$mhr ‘wcÐì¶mMo {MÝh

Vwåhr EH$ àíZ ¶m nÜXVrMm nmhVm H$m¶?
Amnë¶mcm B§J«Or‘Ü¶o 26 ‘moR>r Aúmao AmhoV.
na§Vw 100 ‘wcÐì¶o AmhoV. AmnU H°$ëer¶‘
³cmoarZ, H«$mo‘r¶‘ gmR>r {MÝh H$go {chþ eH$Vmo?

AmnU AJmoXaM Aúma 'C'  H$m~©ZgmR>r dmnaco
AmhoV. H$m~©ZÀ¶m Z§Va Am{U Amë¶w{‘Zr¶‘À¶m
AJmoXa V³Ë¶mV ‘wcÐì¶ nmhm.

Vw‘À¶m {eúmH$m gmo~V Am{U {‘Ìm gmo~V
MMm© H$am H$s ¶m ‘wcÐì¶mgmR>r {MÝh H$go
{ZpíMV Ho$co AmhoV. ImcrcMo {Z[aúmU H$am.

• EH$ {MÝhmcm B§J«Or EH$ qH$dm XmoZ
Aúma amhþ eH$VmV.

• {MÝhmMo nm{hco Aúma Zoh‘r ‘moR>o Aúma
amhVo Am{U Xþgao Aúma chmZ AgVo.

H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1
AmnUmg H$mhr ‘wcÐì¶o {Xcr AmhoV Am{U

Ë¶m§Mo e³¶Vo {MÝh XoIrc Vº$m - 3 ‘Ü¶o
{Xco AmhoV. Xe©dm H$s H$moUVo ~amo~a AmhoV
Am{U H$moUVo ZmhrV. H$maUo Úm.

Vº$m -3Vº$m -3Vº$m -3Vº$m -3Vº$m -3

gmYmaUnUo B§J«Or‘Ü¶o ‘wcÐì¶mÀ¶m ZmdmZo
nm{hco Aúma åhUOoM Ë¶mMo {MÝh Pmco Amho.
Am{U Ë¶mcm Zoh‘r ‘moR>çm AúmamV {chco
OmVo. (darc g§X^©)

‘wcÐì¶mMo Zmd‘wcÐì¶mMo Zmd‘wcÐì¶mMo Zmd‘wcÐì¶mMo Zmd‘wcÐì¶mMo Zmd {MÝh{MÝh{MÝh{MÝh{MÝh
hm¶S´>moOZ H
Am³grOZ O
Zm¶Q´>moOZ N
gë’$a S
H$m~©Z C
H$°c{e¶‘ Ca
³cmoarZ Cl
H«$mo‘r¶‘ Cr
~moamoZ B
~oar¶‘ Ba
~«mo‘rZ Br
~oarcr¶‘ Be
A°ë¶w{‘Zr¶‘ Al
cmoI§S> Fe
gmoZo Au
gmoS>r¶‘ Na
nmoQ>°{e¶‘ K    ‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o e³¶Vo {MÝhe³¶Vo {MÝhe³¶Vo {MÝhe³¶Vo {MÝhe³¶Vo {MÝh

A°ë¶w{‘Zr¶ al

H$m~©Z c

H«$mo‘r¶‘ Chr

³cmoarZ CL

~oarcr¶‘ BeSCERT T
ELA
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H$mhr AgmYmaU {MÝhH$mhr AgmYmaU {MÝhH$mhr AgmYmaU {MÝhH$mhr AgmYmaU {MÝhH$mhr AgmYmaU {MÝh
na§Vw hm Amnë¶m àíZm§Mm eodQ> Zmhr Amho. AmnUmg {XgwZ ¶oVo H$s, ‘wcÐì¶mMo {MÝh Ë¶m§À¶m

ZmdmnmgwZ ¶oVmV. na§Vw H$mhr gmR>r ZmhrV. Oa Vwåhmcm gm§JrVco Amho H$s, H$mhr {d{eï>
‘wcÐì¶o Á¶mMo {MÝh c°Q>rZ Zmdmda AmYmarV AmhoV( {H$§dm OwZo Zmdo Xþgè¶m ^mfoV)

• Vwåhr A§XmO cmdw eH$Vm H$m, Vº$m -2 ‘Yrc ‘wcÐì¶m§Zm Aem nÜXVrZo Zmdo XoVm ¶oVmV
       H$m¶©H¥$Vr - 2       H$m¶©H¥$Vr - 2       H$m¶©H¥$Vr - 2       H$m¶©H¥$Vr - 2       H$m¶©H¥$Vr - 2
{Xcoë¶m ‘wcÐì¶m§Zm {MÝh {chm:{Xcoë¶m ‘wcÐì¶m§Zm {MÝh {chm:{Xcoë¶m ‘wcÐì¶m§Zm {MÝh {chm:{Xcoë¶m ‘wcÐì¶m§Zm {MÝh {chm:{Xcoë¶m ‘wcÐì¶m§Zm {MÝh {chm:
{nam¶mS>rH$ Q>o~c ‘Ü¶o nmhm Am{U {Xcoë¶m ‘wcÐì¶mMo {MÝh ‘m{hV H$aÊ¶mMm à¶ËZ H$am. Ë¶m§Mo
Xþgao Zmdo ‘wInmR> H$aÊ¶mMm à¶ËZ H$é ZH$m.

EH$m noúmm OmñV AUw Agcoco ‘wcÐì¶o:EH$m noúmm OmñV AUw Agcoco ‘wcÐì¶o:EH$m noúmm OmñV AUw Agcoco ‘wcÐì¶o:EH$m noúmm OmñV AUw Agcoco ‘wcÐì¶o:EH$m noúmm OmñV AUw Agcoco ‘wcÐì¶o:

AmnU AJmoXaM ~aoMem doir åhQ>co Amho
H$s,‘wcÐì¶m§Zm Ë¶mÀ¶m chmZmV chmZ aoUw
‘Ü¶o EH$m noúmm OmñV AUw AgVmV. Ë¶mMm
AW© àË¶oH$ H$UmV EH$ qH$dm XmoZ AUw AgVmV
Oo EH$Ì {‘ië¶mZo aoUw V¶ma hmoVo. Am³grOZ
hm¶S´>moOZ, Am{U Zm¶Q´>moOZ ho H$mhr ¶mMo
CXmhaU AmhoV.

CXmhaUmW© Am³grOZÀ¶m aoUw ‘Ü¶o XmoZ
AUw AgVmV. AmnUmg Aem aoUwcm Xe©{dÊ¶m
gmR>r EH$ gm‘mÝ¶ nÜXVrMr JaO Amho.
Am³grOZ aoUwMo gwÌ  O2 Amho.

Vwåhmcm e§H$m Am{U Agoc H$s, ¶mcm 2O
åhUwZ H$m {chco OmV Zmhr? Aem nÜXVrZo
AmnU gwÌ {chUo åhUOo XmoZ doJdoJio AUw
Am³grOZÀ¶m aoUw ‘Ü¶o AmhoV Agm Ë¶mMm
AW© hmoVmo.

åhUwZ AJmoXa AmnU Am³grOZMo {MÝh
{chVmo Am{U Z§Va 2 ho CnAúma O À¶m Z§Va
{chVmo.

¶oWo CnAúma AmnUmg Am³grOZ ‘Ü¶o
{H$Vr AUw AmhoV. Á¶m‘wio Vo EH$Ì {‘imë¶mg
aoUw ~ZVmo ho g‘OwZ gm§JVo.

Vwåhr AmoPmoZ dm¶w ~Ôc EoH$co Agmc hm
dm¶w AmnUmg dmVmdaUmÀ¶m darc Wamc
‘moR>çm à‘mUmV {‘iVmo. Vmo dm¶w gw¶m©nmgwZ
Am EoZmÀ¶m H$mhr {dZmeH$mar {H$aUm§nmgwZ
aúmU H$aVo. AmoPmoZÀ¶m àË¶oH$ aoUw‘Ü¶o
Am³grOZMo {VZ AUw AgVmV. Vwåhr AmoPmoZMo
gwÌ {chw eH$Vm H$m?

AUw{df¶H$:AUw{df¶H$:AUw{df¶H$:AUw{df¶H$:AUw{df¶H$:
AZoH$ ‘wcÐì¶mMo aoUw Ogo Am°aJmZ (Ar),

{hcr¶‘ (He) BË¶mXr ‘wcÐì¶mÀ¶m EH$mM AUw
nmgwZ ~Zco AmhoV. na§Vw hm g§X^© ~aoMem
AYmVw ~amo~a KS>V Zmhr.

¶m aoUw‘Ü¶o EH$mM ‘wcÐì¶mMo EH$ qH$dm
XmoZ AUw AgVmV.

EH$m aoUw‘Yrc Agcocr AUwMr g§»¶m

‘ wcÐì¶‘wcÐì¶‘wcÐì¶‘wcÐì¶‘wcÐì¶ gmoS >r¶‘gmoS >r¶‘gmoS >r¶‘gmoS >r¶‘gmoS >r¶‘ Mm§XrMm §XrMm §XrMm §XrMm §Xr Q> §JñQ>ZQ> §JñQ>ZQ> §JñQ>ZQ> §JñQ>ZQ> §JñQ>Z nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘nmoQ> °{e¶‘ H$m °naH$m °naH$m °naH$m °naH$m °na gmoZogmoZogmoZogmoZogmoZo cmoI§S>cmoI§S>cmoI§S>cmoI§S>cmoI§S> {cS >{cS >{cS >{cS >{cS >
Xþgao Zmd   Zm¶Q´>r‘  AO©oQ>‘    Amoc’«$m‘    H$m°cr¶‘ ³¶wà‘   Am°a‘  ’o$a‘  âc~§‘
{MÝh

Vº$m - 4Vº$m - 4Vº$m - 4Vº$m - 4Vº$m - 4
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¶m§Zm AZw{df¶H$ åhUVmV.
CXm. EH$m hm¶S´ >m oOZÀ¶m aoUw ‘Ü¶o

hm¶S´>moOZMo XmoZ AUw AgVmV. ¶oWo AZw{df¶H$
XmoZ AmhoV. åhUwZ ¶m§Zm {ÛAZw {df¶H$ aoUw
åhUVmV. {hcr¶‘ (He) Am{U Am°aJmZ (Ar)
Mm aoUw ¶m ‘Ü¶o EH$M AUw AgVmo. åhUwZM
¶m§Zm EH$ AZw {df¶H$ aoUw Ago åhUVmV.

eodQ>Mr H$úmm:eodQ>Mr H$úmm:eodQ>Mr H$úmm:eodQ>Mr H$úmm:eodQ>Mr H$úmm:
AmVm Odi Odi 118 g§¶wOm ‘wcÐì¶o

AmnUmg ‘m{hV AmhoV. Vo ‘wcÐì¶o EoH$‘oH$mg
{H«$¶m H$éZ {‘lU V¶ma H$aVmV. àË¶oH$
‘wcÐì¶m§Zm EH$ {ZpíMV ~§YZmMr úm‘Vm AgVo.
VoM Ë¶mÀ¶m AUw{df¶H$ ‘m{hV H$aVo. àË¶oH$
‘wcÐì¶ Xþgè¶m ‘wcÐì¶mgmo~V Ë¶mÀ¶m úm‘Vo
AZwgma {H«$¶m H$aVo.

¶m {df¶mH$S>o Imocn¶ªV {dMma H$é ¶m.

aoUwMr AZw{df¶H$ ‘m{hV H$aÊ¶mgmR>r
Imcrc Mo {Z[aúmU H$am Am{U Ë¶m§À¶m
AZw{df¶H$ da AmYmarV aoUwMo {MÝh {chÊ¶mMm
à¶ËZ H$am.

• H$mhr ‘wcÐì¶m§Zm EH$ AZw{df¶H$ aoUw
H$m AgVmV?

• H$mhr ‘wcÐì¶m§Zm pìXAUw {df¶H$ qH$dm
{VZ AUw{df¶H$ aoUw H$m AgVmV?

• EH$m ‘wcÐì¶mnmgwZ Xþgè¶m ‘wcÐì¶mH$S>o
aoUwMr AZw{df¶H$ H$m ~XcVo?

EH$m ‘wcÐì¶mÀ¶m aoUwMr AUw{df¶H$ ~Xc
g‘OwZ KoÊ¶mgmR>r {‘lUmMo aoUw g‘OÊ¶mgmR>r
AmnUmg eodQ>À¶m H$úmoMr H$ënZm g‘OwZ
KoÊ¶mMr JaO Amho.

• eodQ>Mr H$úmm åhUOo H$m¶? Mcm ‘m{hV H$é ¶m.

‘wcÐì¶mMo Zmdo‘wcÐì¶mMo Zmdo‘wcÐì¶mMo Zmdo‘wcÐì¶mMo Zmdo‘wcÐì¶mMo Zmdo gwÌgwÌgwÌgwÌgwÌ AZw{df¶H$AZw{df¶H$AZw{df¶H$AZw{df¶H$AZw{df¶H$
Am°aJmZ Ar EH$ AZw{df¶H$
{hcr¶‘ EH$ AZw{df¶H$
gmoS>r¶‘ Na EH$ AZw{df¶H$
cmoI§S> EH$ AZw{df¶H$
Aë¶w{‘Zr¶‘ EH$ AZw{df¶H$
Vm§~o EH$ AZw{df¶H$
hm¶S´>moOZ H2 pìX AZw{df¶H$
Am³grOZ pìX AZw{df¶H$
Zm¶Q´>moOZ pìX AZw{df¶H$
³cmoarZ pìX AZw{df¶H$
AmoPmoZ O3 {VZ AZw{df¶H$
’$mñ’$ag {VZ AZw{df¶H$
J§YH$ S8 Aï> AZw{df¶H$

Vº$m - 5Vº$m - 5Vº$m - 5Vº$m - 5Vº$m - 5
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{H«$¶m e³¶ Zmhr. ¶mMm AW© Agm Amho H$s,
EH$m ‘wcÐì¶mMo {‘lU Zoh‘r EH$m nwU© g§»¶oV
Ogo1,2,3 BË¶mXr ‘Ü¶o AgVo.

åhUwZ EH$m ‘wcÐì¶mÀ¶m AUwcm Xþgè¶m
AUw gmo~V {‘iÊ¶mMr eº$s  AgVo. Ë¶mcm
Ë¶mMr H$úmm åhUVmV.
{dÚwV H$U ({dÚwV H$U ({dÚwV H$U ({dÚwV H$U ({dÚwV H$U (ions) åhUOo H$m¶?) åhUOo H$m¶?) åhUOo H$m¶?) åhUOo H$m¶?) åhUOo H$m¶?
YmVw Am{U AYmVwMo {‘lUmV à^marV noer
AgVmV. Ë¶m à^marV noetZm {dÚwV H$U
(Am¶mZ) Ago åhUVmV. {dÚyV H$U åhUOo
EH$ à^marV H$U Amho Am{U Ë¶mcm EH$
qH$dm YZ à^ma AgVmo. F$U à^mamcm ¶mZ
Am¶mZ Am{U YZ à^mamcm ³¶mQ> A¶mZ
åhUVmV.
CXm. gmoS>r¶‘ ³cmoamB©S>Mo ¶mo½¶ aoUw Ë¶m§Mo
n[a‘mU åhUwZ amhV Zmhr. Ë¶mÀ¶m ‘Ü¶o
Agcoco H$U gmoS>r¶‘ {dÚwV H$UmMo YZ à^ma

Ooìhm ‘wcÐì¶ Xþgè¶m gmo~V {H«$¶m H$aVo Ë¶m§À¶m
AUwMo H$U {H«$¶o‘Ü¶o ^mJ KoVmV. {H«$¶o‘Ü¶o
EH$, XmoZ qH$dm A{YH$ AUwÀ¶m g‘mdoe AgVmo.
ho EH$ Am{U AYm© qH$dm XmoZ nwUmªH$ EH$
MVw©Ï¶mªe qH$dm nmM Am{U AYm© Aem AUwMr

* elements which show variable valency.

Table-7: Some common, simple and poly atomic ions.

‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o g§¶ wOmg§¶wOmg§¶wOmg§¶wOmg§¶wOm
{hbr¶‘ 0
hm¶S´>moOZ 1
âbmoarZ 1
³bmoarZ 1
Am³grOZ 2
Zm¶Q´>moOZ 3
H$m~©Z 4

Vº$m - 6Vº$m - 6Vº$m - 6Vº$m - 6Vº$m - 6

ZJX à^maZJX à^maZJX à^maZJX à^maZJX à^ma ³¶mQ>Am¶mZ³¶mQ>Am¶mZ³¶mQ>Am¶mZ³¶mQ>Am¶mZ³¶mQ>Am¶mZ {MÝh{MÝh{MÝh{MÝh{MÝh A°Zm¶Z {dÚwVH$UA°Zm¶Z {dÚwVH$UA°Zm¶Z {dÚwVH$UA°Zm¶Z {dÚwVH$UA°Zm¶Z {dÚwVH$U {MÝh{MÝh{MÝh{MÝh{MÝh
gmoS>r¶‘ Na+ hm¶S´>mB©S> H–

nmoQ>°{e¶‘ K+ ³cmoamB©S> Cl–

Mm§Xr (I) Ag + ~«mo‘mB©S> Br–

Vm§~o (I) Cu+ Am¶moS>mB©S> I–

Am‘moZr¶‘ NH4
+ hm¶S´>mo³gmBS> OH–

Zm¶Q´>oS> NO3
–

‘°½Zo{e¶‘ Mg+2 Am³gmBS> O–2

H°$c{e¶‘ Ca+2 gë’$mB©S> S–2

qPH$ Zn+2 gë’o$Q> SO4
–2

Vm§~o (II) Cu+2 H$m~m}ZoQ> CO3
–2

cmoI§S> (II) Fe+2 S>m¶H«$mo‘moQ>
Aë¶w{‘Zr¶‘ Al+3 Zm¶Q´>mB©S> N –3

cmoI§S> (III) Fe+3 ’$m°ñ’o$Q> PO4
–3

1 {d^mJ

2 {d^mJ
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(Na+) Am{U ³cmoamB©S> {dÚwV H$UmMo F$U à^ma
(Cl–) Ë¶mÀ¶m ‘Ü¶o AgVmV.

{dÚwV H$UmV EH$M à^ma AUw AgVo qH$dm
EH$ AZwMm JQ> (AZoH$ AZw{df¶H$) Á¶mda
ZJX à^ma AgVo.

gwMZm: {Z[aúmU H$am H$s, H$ §gmV
XmI{dcoë¶m amo‘Z g§»¶m§Zm H$m¶ Xe©{dVmV.
Ë¶m AUwÀ¶m H$úmm Xe©{dVmV.

{dÚwV H$UmMr H$úmm hr à^mamÀ¶m n[a‘mUm
g‘mZ AgVo. Ogo CXm. ³cmoamBS> {dÚwV H$UmMr
H$úmm (Cl–) Mr H$úmm 1 Amho. gë’o$Q> {dÚwV
H$UmMr (SO4

–2) Mr H$úmm 2 Amho.
AmVm Vº$m - 7 cm dmnam Am{U Xþgè¶m

H$mhr {dÚwV H$UmMr H$úmm {chÊ¶mMm à¶ËZ
H$am.
AUw^ma:AUw^ma:AUw^ma:AUw^ma:AUw^ma:

IwnM ‘wë¶dmZ Aer H$ënZm åhUOo S>m°ëQ>ZMm
AUw{df¶H$ qgÜXm§VmZo AUw ^mamMr ‘m{hVr
{Xcr. Ë¶mÀ¶m AZwgma àË¶oH$ ‘wcÐì¶mcm EH$
ñd^m{dH$ AUŵ ma AgVmo.

H$maU AUw ho EH$X‘ hcHo$ Am{U chmZ
AgVmV. emókmcm ho ‘m{hV H$aÊ¶mgmR>r
Ë¶mMo d¡¶{º$H$ ̂ ma ‘m{hV H$aUo H${R>U Pmco.
åhUwZM EH$m AUwMm ^ma EH$ CËH¥$ï> AUwÀ¶m
^mamgmo~V VwcZm H$éZ ‘m{hV H$aVm ¶oVo.
gZ 1961 ‘Ü¶o H$m~©Zm AZŵ ma -12 ho CËH¥$ð>
g §X^© AUw {df¶H$ ^ma ‘m oOÊ¶mgmR>r

gmd©^m¡{VH$ pñdH$maco Joco.
Imcrc {MÌmMo {Z[aúmU H$am. Mcm

AmVm, g‘Om EH$m H$m~©ZMm ^ma -12 Amho.
Ë¶mcm Xe©{dÊ¶mgmR>r Jmoc H$am. AmH¥$VrV
XmI{dë¶mà‘mUo Ë¶mcm 12 g‘mZ ^mJmV
{d^m{OV Ho$co Joco Amho. ¶oWo àË¶oH$ H$m~©ZMm
^mJ 1/12 Agm Xe©{dVo.

EH$ AUw{df¶H$ ^ma n[a‘mU åhUOo
H$m~©ZÀ¶m -12 AUwÀ¶m AUw {df¶H$ ̂ mamVrc
1/12 dm ^mJ g‘Ocm OmVmo.

EH$m {Xcoë¶m ‘wcÐì¶mÀ¶m AUwMm ^ma hm
H$m~©Z -12 À¶m 1/12 dm nQ> åhUOoM
AUw{df¶H$ 12C ^ma g‘Ocm OmVmo.

‘wcÐì¶mMm AUw^ma åhUOo JwUmoÎma Am{U
Ë¶mcm n[a‘mU Zmhr. na§Vw Ë¶mcm  amu.
‘Ü¶o Xe©{dco OmVo. AmOH$mc amu  ¶mcm
'u' Zo ñWm§ZmVa Ho$co Amho Á¶mcm EH${ÌV
^mJ åhUwZ AmoiIco OmVo.

1
2

345
6
7

8 9 10 11
12

Fig - 4

.

‘wcÐì¶‘wcÐì¶‘wcÐì¶‘wcÐì¶‘wcÐì¶ AZw{df¶H$ ^maAZw{df¶H$ ^maAZw{df¶H$ ^maAZw{df¶H$ ^maAZw{df¶H$ ^ma ( u ‘Ü¶o‘Ü¶o‘Ü¶o‘Ü¶o‘Ü¶o) ‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o‘wcÐì¶o AZw^maAZw^maAZw^maAZw^maAZw^ma ( u ‘Ü¶o‘Ü¶o‘Ü¶o‘Ü¶o‘Ü¶o)
hm¶S´>moOZ 1 A°ë¶w{‘Zr¶‘ 27
H$m~©Z 12 ’$m°ñ’$ag 31
Zm¶Q´>moOZ 14 gë’$a 32
Am³grOZ 16 ³cmoarZ 35.5
gmoS>r¶‘ 23 nmoQ>°{e¶‘ 39
‘°½Zo{e¶‘ 24 H°$c{e¶‘ 40

Vº$m - 8 H$mhr ‘wcÐì¶mMo AZw{df¶H$ ^maVº$m - 8 H$mhr ‘wcÐì¶mMo AZw{df¶H$ ^maVº$m - 8 H$mhr ‘wcÐì¶mMo AZw{df¶H$ ^maVº$m - 8 H$mhr ‘wcÐì¶mMo AZw{df¶H$ ^maVº$m - 8 H$mhr ‘wcÐì¶mMo AZw{df¶H$ ^ma
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Do you know?.

1. gwédmVrcg Om°Z S>m°ëQ>Z ìXmao ‘wcÐì¶mMo
AUw{df¶H$ dOZ ‘m{hV H$aÊ¶mgmR>r
hm¶S´>moOZMm g§X^© KoVcm Jocm.
Ooìhm {^Þ AZw{df¶H$ ^mamMo n[a‘mU
emoYVo doiog emókm§Zr gwwédmVrcm
Z¡g{J©H$ [aË¶m n[a‘mU åhUwZ KoVcm.
¶mcm ¶mo½¶ g‘OÊ¶mgmR>r XmoZ H$maUo
hmoVo. Ooìhm doJdoJio AUw^ma EH$H$
emoYVmZm emókmZo gwédmVrcm 1/16
AUŵ ma KoVcm Vmo Am°³grOZ Mo EH$H$
åhUwZ KoÊ¶mV Amco.

• Am³grOZ hm ~aoMí¶m ‘wcÐì¶m
~amo~a {H«$¶m{ec AgwZ {‘lU V¶ma
H$aVo.

• hm AUw{df¶H$ ̂ ma AZoH$ ‘wcÐì¶mMm
EHw$U ^ma XoVmo.

2. 19 ì¶m eVH$mÀ¶m doir AUŵ ma ‘m{hV
H$aÊ¶mgmR>r H$moUË¶mhr àH$maMr AS>MU
ZìhVr. åhUwZM agm¶Z emókmZo EH$m
AZwMm ^ma Xþgè¶m AUwÀ¶m ^mamÀ¶m
g§~§YrV à¶moJmìXmao H$mT>cm. AmO EH$X‘
AMwH$ Agm AUw{dfH$ ^ma ‘m{hV
H$aÊ¶mgmR>r EH$ CnH$aU dmnaVmo. Ë¶mcm
^ma ñnoQ´>mo{‘Q>a Ago åhUVmV.

‹g§¶wJmMo aoUw:‹g§¶wJmMo aoUw:‹g§¶wJmMo aoUw:‹g§¶wJmMo aoUw:‹g§¶wJmMo aoUw:
AmnUmg ‘m{hV Amho H$s, aoUw hm doJdoJù¶m

àH$maÀ¶m AUwÀ¶m g§KmZo V¶ma homVmo. Ogo
CXmhaUmW© nmÊ¶mMm aoUw hm¶S´>moOZ AUw Am{U
Am³grOZMm AUw {‘imë¶m‘wio V¶ma hmoVo
nmÊ¶mMo gd© aoUw EH$ gmaIo AgVmV.

ho e³¶ Amho H$s, hm¶S´>moOZMo {H$Vrhr
AUw Am³grOZÀ¶m {H$Vrhr AUw gmo~V {‘imco
Va nmÊ¶mÀ¶m aoUw {Z‘m©U hmoVmo?

nmÊ¶mMo gd© aoUw EH$ gmaIo AgVmV.
ho Iwn JaOoMo Amho H$s, hm¶S´>moOZMo AUw
Am{U Am³grOZMo AUw ¶m§Mr g§»¶m ‘mÌ
{ZpíMV Agcr nm{hOo Oa hr g§»¶m EH$M
Zgoc Va nmÊ¶mMo gd© H$U H$go EH$ gmaIo
amhþ eH$VmV?

àË¶oH$ nmÊ¶mMo aoUw hm¶S´>moOZMo AUw
Am{U 1 Am³grOZMo AUw Zo ~Zcoco AgVmV.
g§¶wJmMo amgm`{ZH$ gwÌo:g§¶wJmMo amgm`{ZH$ gwÌo:g§¶wJmMo amgm`{ZH$ gwÌo:g§¶wJmMo amgm`{ZH$ gwÌo:g§¶wJmMo amgm`{ZH$ gwÌo:

g§¶wJmMm {MÝhmìXmao gwÌ {chV AgVm§Zm
AmnUmg XmoZ Jmoï>r cúmmV R>odmì¶m cmJVmV.
nm{hcr Jmoï>, AmnUmg nmhmdo cmJVo H$s,
g§¶wJmÀ¶m aoUw ‘Ü¶o H$moUVo ‘wcÐì¶ CnpñWV
AmhoV. Xþgao åhUOo AmnU nm{hco nm{hOo
H$s, Ë¶m aoUw‘Ü¶o àË¶oH$ ‘wcÐì¶mMo {H$Vr AUw
CnpñWV AmhoV. hm¶S´>moOZMo XmoZ AUw Am{U
Am³grOZMm EH$ AUw ho nmÊ¶mÀ¶m aoUw‘Ü¶o
AmhoV. Ë¶mmMo gwÌ åhUOo H2O Amho.

Xþgam {Z¶‘ hm Amho H$s, Oa EH$m nXmWm©Mm
a oU w EH$mM AZwZ o ~ZVm o. AmnU gwÌ
Xe©{dÊ¶mgmR>r 1 åhUwZ {chV Zmhr.

AmVm Xþgè¶m CXmhaUmH$S>o nmhm, EH$m
H$m~©ZS>m¶ Am³gmB©S>À¶m aoUw ‘Ü¶o H$m~©ZMm
EH$ AUw Am{U Am³grOZMo 2 AUw AgVmV.
H$m~©Z Am{U Am³grOZ XomÝhr {H«$¶m H$éZ
EH$ Xþgao {‘lU V¶ma hmoVo Ë¶mcm H$m~©Z
‘moZmo Am³gmB©S> Ago åhUVmV. H$m~©Z ‘moZmo
Am³gmB©S> ‘Ü¶o H$m~©ZMm EH$ AUw Am{U
Am³grOZMm EH$ AUw CnpñWV AgVmo.
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• Vwåhr H$m~©ZS>m¶ Am³gmB©S> Am{U H$m~©Z
‘moZmo Am³gmB©S>Mo gwÌ {chþ eH$Vm H$m?
Ë¶mgmR>r Vwåhr gwÌ {chþ eH$Vm H$m?
Á¶m nÜXVrZo AmnU nmÊ¶mMm aoUwÀ¶m
g§X^m©V H$aÊ¶mMm à¶ËZ Ho$cm hmoVm.

‘wcÐì¶mÀ¶m g§¶wJoMm dmna H$éZ amgm¶{ZH$
gwÌ {chÊ¶mMm à¶ËZ H$am. ¶mcm EH$m {d{eï>
nÜXVrZo Ho$co OmVo. Ë¶mcm {H«$g- H«$mg nÜXV
Ago åhUVmV.

amg{ZH$ gwÌ {chÊ¶mMm à¶ËZ H$aVm§Zm
Imcrc nm¶è¶m {dMma H$ocm nm{hOo. gmoS>r¶‘
H$m~mo©ZoQ>cm CXmhaU åhUwZ ¿¶m.

1. AUwMo {MÝh {chm qH$dm ~mOwcm AUwMo
JQ> gmYmaU nUo n{hco H$m°Q> Am°¶mZ -
Na    CO3

2. àË¶oH$ AUwMr g§¶wJm {chm qH$dm Ë¶mÀ¶m
{MÝhmÀ¶m gdm©V da AUwMm JQ> {chm
Na1     (CO3)

2

3. gdm©V ‘moR>çm gmYmaU Ad¶mdmZo
g§¶wJoÀ¶m g§»¶mcm {d^m{OV H$am. Oa
H$mhr àmá H$aÊ¶mMm Agoc Va gm‘mÝ¶
JwUmoÎma  Na1     (CO3)

2

4. g§¶ wJ oMr AXcm~Xc H$am Am{U
‘wcÐì¶mÀ¶m ImcÀ¶m COì¶m ~mOwg
g§»¶m {chm  Na2     (CO3)1

5. Oa H$moUVohr ‘wcÐì¶mcm EH$ g§»¶m
¶oVo Va gwÌ  Na2CO3 cm {chVo doir
Q>mH$m.

6. Oa EH$ AUwMm JQ> EH$m noúmm OmñV
g§»¶m ¶oV Agoc Va Ë¶mcm H§$gmV
~§X H$am.

åhUwZ gmoS>r¶‘ H$m~m}ZoQ>Mo gwÌ  Na2CO3

hmoVo.

CXmhaUoCXmhaUoCXmhaUoCXmhaUoCXmhaUo

Vº$m - 9 H$mhr g§¶wJmMoMo gwÌVº$m - 9 H$mhr g§¶wJmMoMo gwÌVº$m - 9 H$mhr g§¶wJmMoMo gwÌVº$m - 9 H$mhr g§¶wJmMoMo gwÌVº$m - 9 H$mhr g§¶wJmMoMo gwÌ
{‘lU{‘lU{‘lU{‘lU{‘lU gwÌgwÌgwÌgwÌgwÌ

gmoS>r¶‘ H$m~m}ZoQ> Na2CO3

gmoS>r¶‘ ~m°¶H$m~m}ZoQ> NaHCO3

gmoS>r¶‘ hm¶S´>m³gmB©S> NaOH
H$m°na gë’o$Q> CuSO4

{gëda Zm¶Q´>oQ> AgNO3

hm¶S´>mo³cmoarH$ Amåc HCl
gë’w$arH$ Amåc H2SO4

Zm¶Q´>rH$ Amåc HNO3

Am‘moZr¶‘ ³cmoamB©S> NH4Cl
nmoQ>°{e¶‘ S>m¶³cmoar‘oQ> K2Cr2O7

nmoQ>°{e¶‘ na‘°JZoQ> KMnO4

aoUw ^ma:aoUw ^ma:aoUw ^ma:aoUw ^ma:aoUw ^ma:
AmnU AJmoXaM AUw{df¶H$ ^mam~Ôc Mr

H$ënZm da MMm© Ho$cr Amho. hr H$ënZm aoUwMm
^ma ‘moOÊ¶mgmR>r dmT>{dcm OmVmo.

EH$m nXmWm©Mm aoUw ̂ ma hm AZŵ mamÀ¶m
~oaOo EdT>m AgVmo. åhUwZ Vo aoUwMm g§~§YrV
^ma hm EH$Ìr^ma åhUwZ Xe©{dcm OmVmo.(u)

1.

2.

3.

4.

H1         Cl1

H1         Cl1

 Ca1          O1

1. hm¶S´>moOZ ³cmoamB©S>Mo gwÌ

gwÌ : HCl

2. ‘°½Zo{e¶‘ ³cmoamB©S>Mo gwÌ

gwÌ : MgCl2

3. H°$c{e¶‘ Am³gmB©S>Mo gwÌ
      Ca1    O1

gwÌ : CaO
4. Aë¶w{‘Zr¶‘ gë’o$Q>Mo gwÌ
Al3 (SO4)

2 gwÌ :  Al2 (SO4) 
3

Mg2         Cl1

Mg1         Cl2
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Do you know?

CXmhaUmW©:  H2SO4 Mm aoUw ^ma ‘moOm

gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:

2(hm¶S´ >m oOMm AUw^ma) + (J§YH$mMm
AUw^ma) + (4 X Am³grOZMm AUw ^ma) =
(2X1)+32+(4X16)=98 u

AUw^ma gwÌ AUw^ma gwÌ AUw^ma gwÌ AUw^ma gwÌ AUw^ma gwÌ (Farmula Unit Mass) : : : : :

EH$ NaCl AUw^ma gwÌ åhUOo EH$ Na+

Am¶Z Am{U EH$ Cl- Am¶Z hmo¶. AemàH$mao
MgBr2 Mo AUw^ma gwÌ åhUOo EH$ Mg2+

Am¶Z Am{U XmoZ 2Br-
 Am¶Z Am{U H2O Mo

AUw^ma gwÌ åhUOo EH$ H2O Mm aoUw. nXmWm©Mo
AUw^ma gwÌ åhUOo gd© AUw^ma g§¶wJmVrb
gd© AUw §À¶m AUw^mamMr ~oarO hm o¶.
aoUw^mamgmaIoM AUw^ma gwÌ H$mT>Vm ¶oVo. ’$º$
EH$M ’$aH$ Amho, Vmo åhUOo AUw^ma gwÌ
Aem nXmWm©gmR>r dmnaVo Á¶mMm H$U KQ>H$
Am¶Z AgVmo. gmo{S>¶‘ ³bmoamBS>Mo AUw^ma
gwÌ NaCl AgVo. ¶mMo ^ma gwÌ Imbrbn«‘mUo
‘m{hV Ho$ë¶m OmVo.

1 x 23 + 1 x 35.5 = 58.5

_moc g§H$ënZm (Mole concept)

AmnU {eH$cmo AmhomV H$s, AUw Am{U aoUw
EH$X‘ AmH$mamV chmZ AgVmV Am{U Ë¶m§Mr
g§»¶m Iwn ‘moR>r AgVo. H$moUË¶mhr nXmWm©À¶m
chmZem a¸$‘o‘Ü¶o XoIrc AmnUmg Iwn ‘moR>r
AUwMr qH$dm aoUwMr g§»¶m {XgwZ nS>Vo.

18 J«m‘ nmÊ¶m‘Ü¶o {H$Vr AUw AgVrc
Ago Vwåhmcm {dMma ¶oVo?

12 J«m‘ H$m~©Z‘Ü¶o {H$Vr AUw AgVrc

Ago Vwåhr {dMma H$aVm?

Vwåhmcm AmíM¶© hmoB©c H$s, 18 J«m‘
nmÊ¶mVrc H$U Am{U 12 J«m‘ H$m~©Z ‘Yrc
H$U gmaIo AmhoV. hr g§»¶m Iwn ‘moR>r Amho.
Aem ‘moR>çm g§»¶m§cm g§m^miÊ¶mgmR>r EH$
n[a‘mU Á¶mcm ‘moc åhUVmV. hr EH$ g§»¶m
n[a‘mU Amho.

 H$moUË¶mhr noerMm EH$ ‘moc (AUw,
aoUw, {dÚwV H$U Am{U H$U ) ho à‘mU Amho
Oo H$s, EH$m g§»¶m ‘Ü¶o Xe©{dco OmVo. Á¶mMm
AUw^ma qH$dm aoUw ^mamÀ¶m J«m‘ ‘Ü¶o g‘mZ
AgVmo.

H$moUË¶mhr nXmWm©À¶m EH$m ‘moc ‘Ü¶o
CnpñWV Agcoë¶m H$UmMr g§»¶m {ZpíMV
AgVo. Ë¶mMr qH$‘V  6.022X1023 ¶mcm
AmdoJmQ´>moMm pñWam§H$ åhUVmV. Am{U ho Zmd
EH$m BQ>mcr¶Z emókmZmÀ¶m ZmdmZo Jm¡ad
nwU© àmá Pmco Amho. Ë¶mMo Zmd A{‘S>rdmo
Am°doJmS´>mo Amho.

 "mole" hm eãX gd©  àW‘ {dcho‘
Am°gdm°ëS> ¶mZo n[a{MV Ho$cm. Á¶m§Zr hm
eãX cm°Q>rZ ^mfo{Vc  "moles"  nmgwZ
KoVcm Á¶mMm AW©  'heap' qH$dm 'pile' EH$m
nXmW© ho EH$m AUwMm qH$dm aoUwMm åhUwZ
J¥hrV Yacm OmVmo. ¶m n[a‘mUmcm gZ
1967 ‘Ü¶o pñdH$maco Joco. EH$m ‘moR>çm
g§»¶ocm gm‘mÝ¶ nÜXVrZo XmI{dë¶mgmR>r
dmnacm OmVmo. AUwMm qH$dm aoUwMm ‘moR>m
heap EH$m Z‘wÊ¶m‘Ü¶o {XgVmo.SCERT T
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‘mocma ^ma:‘mocma ^ma:‘mocma ^ma:‘mocma ^ma:‘mocma ^ma:
‘moc ~ÔcMr ‘m{hVr {‘imcr Amho.

EH$m nXmWm©À¶m EH$m ‘mocMm ^ma ‘m{hV
H$aUo gmono Amho. EH$m nXmWm©À¶m EH$m
‘mocMm ^ma J«m‘ ‘Ü¶o Xe©{dUo åhUOo
Ë¶mcm ‘mocma ^ma Ago åhUVmV.

‘mocma ^ma hm g§»¶m énmV AUw
{df¶H$ / aoUw/ ^ma gwÌ EH${ÌV ^ma

(u) ¶m§Zm J«m‘ ‘Ü¶o Xe©{dVmV.
Ogo CXmhaUmW© nmÊ¶mMm aoUw^ma

(H2O) =18u.
nmÊ¶mMm ‘mocma ^ma = 18 J«m‘

18u nmÊ¶m‘Ü¶o ’$º$ EH$ aoUw nmUr AgVo.
na§Vw 18 J«m‘ nmÊ¶m‘Ü¶o EH$ ‘moc aoUw nmÊ¶mMm
AgVmo Vo åhUOo  6.022X1023  aoUw.

amgm`{ZH$ A{^{H«$`oMo n«H$ma amgm`{ZH$ A{^{H«$`oMo n«H$ma amgm`{ZH$ A{^{H«$`oMo n«H$ma amgm`{ZH$ A{^{H«$`oMo n«H$ma amgm`{ZH$ A{^{H«$`oMo n«H$ma (Types
of chemical reactions)

amgm`{ZH$ A{^{H«$`oV AUw {Z_m©U homV Zmhr
Am{U Zï> hr hmoV Zmhr. amgm`{ZH$ A{^{H«$`m
hr EH$ à{H«$`m Amho Vr Zoh_r amgm`{ZH$
~XcmÀ`m JwUY_m©Zo {_iwZ Agcocr EH$ à{H«$`m
Amho Á`m_Ü`o gwédmVrMo nXmW© (A{^{H«$`m
H$maHo$) ho CËnmXH$mnoúmm doJio AgVmV.
amgm`{ZH$ {H«$`m hmoVm§Zm amgm`{ZH$ ~§§Y V`ma
homVmV Am{U amgm`{ZH$ ~§Y VwQ>VmV. H$mhr
gm_mÝ` A{^{H«$`oÀ`m àH$mamMr MMm© Imcr
Ho$cr Amho.

a mgm`{ZH $ g §` m o J a mgm`{ZH $ g §` m o J a mgm`{ZH $ g §` m o J a mgm`{ZH $ g §` m o J a mgm`{ZH $ g §` m o J (Chemical
Combination)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 3

(`m H¥$VrgmR>r {eúmH$m§À`m _XVrMr JaO Amho.)
- _°¾o{eA_ [a~rZMm chmZ VwH$S>m ( 3
go._r. cm§~) ¿`m.
- _°¾ o {eA_À`m [a~Zcm dmiwH$U
H$mJXmZo Kmgm.

- Ë`mcm {M_Q>çmZo nH$S>m.

^ma^ma^ma^ma^ma

EH$ J«m‘ hm¶S´>moOZ AUw 6.022 x 1023

hm¶S´>moOZ Mo AUw

16 J«m‘ Am³grOZ AUw 32 J«m‘ Am³grOZMo aoUw

6.022 x 1023

Am³grOZ AUw
6.022 x 1023

Am³grOZ Mo aoUw

2 J«m‘ hm¶S´>moOZMo aoUw 6.022 x 1023

hm¶S´>moOZ Mo aoUw
Fig-5: Diagram on concept of mole
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- ñnrarQ> À`m {Xì`mZo Omim.
• Vwåhmcm H$m` {XgwZ `oVo?

Vw_À`m cúmmV `oVo H$s,
_°¾o{eA_ hm AmŠgrOZer {H«$`m hmoD$Z OiVmo
Am{U S>moio {Xn{dc Aem nm§T>è`m Ádmcm CËnÞ
hmoVmV Am{U Ë`m n§mT>è`m nmdS>a _Ü`o
~XcVmV.nm§T>ao nmdS>a ho _°¾o{eA_ AmŠgmB©S>
Amho.
2Mg(s) +       O2 (g)      2MgO (s)  .........
_°¾{eA_             AmŠgrOZ         _°¾o{eA_ AmŠgmBS>

`m A{^{H«$ òV _°¾o{eA_ Am{U AmŠgrOZMm
g§̀ moJ KoD$Z _°¾o{eA_ AmŠgmB©S> hm Z{dZ
nXmW© V`ma hm oVm o. Xm oZ qH$dm OmñV
A{^{H«$`onmgwZ EH$ CËnmXH$ V`ma homUmè`m
A{^{H«$ òg amgm`{ZH$ g§̀ moJ A{^{H«$`m( chemi-
cal combination reaction.) Ago åhUVmV.
Vw_À`m cúmmV `oVo H$s, hdoV Ooìhm _°¾o{eA_
OiVmo Voìhm àM§S> à_mUmV Cî_m COm© ~mhoa
gmoS>ë`m OmVo. g§̀ moJ A{^{H«$ òMo AmUIr H$mhr
CXmahUo nmhþ `m.
i. H$moiemMo ÁdcZ: Ooìhm hdoV H$moigm OiVmo
Voìhm H$m~©Z S>m`AmŠgmB©S> {Z_m©U hmoVmo.
C (s)+ O2 (g)  CO2 (g) +  Q   (Cî_m COm©)   ...
ii. MwZIS>rV nmUr {_i{dë`mg MwZm V`ma
hmoVmo. Ca O (s) + H20 (l) Ca (OH) 2 (aq)+ Q(Cî_m
COm©).....

nmÊ`mMr CaO(s)er A{^{H«$`m hmoD$Z
OmñV à_mUmV Cî_m COm© _wº$ hmoVo. Vwåhr
Ooìhm nmÌmcm ñne© H$aVm Voìhm Vwåhmcm nmÌmMr
q^V Ja_ dmQ>Vo. Aem àH$mamÀ`m A{^{H«$`ocm
Cî_mXm`r A{^{H«$`m (exothermic) åhUVmV.

A{^{H«$`m g_rH$aU 20 _Ü`o {Z_m©U
Pmcoë`m MwÝ`mÀ`m dmna q^Vr a§J{dÊ`mgmR>r
hmoVmo. H°$ëer`_ hm`S´>mAmŠgmBS hiwhiw hdoV
H$m~©Z S>m`AmŠgmBS>er {H«$`m H$éZ H°$ë`{e_`
H$ma~moZoQ>Mm nmVi Wa q^Vrda V`ma hmoVmo.
`m Wam_wio q^Vr M_H$VmV.
Ca (OH)2(aq)   +   CO2(g)  CaCO3(s)  +    H2O(l)

g§J_adamMo amgm`{ZH$ gwÌ  CaCO3 Amho.
AnKQ>Z {H«$`mAnKQ>Z {H«$`mAnKQ>Z {H«$`mAnKQ>Z {H«$`mAnKQ>Z {H«$`m

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr  4
- EH$m CH$iË`m ZirV {M_wQ >^a
H$ëer`_ H$ma~moZoQ> (MwZIS>r) ¿`m.

- pñnarQ>Mm {Xdm qH$dm Mwcrda Ë`m
CH$iË`m Zircm Ja_ H$am.

- EH$ OiVr AmJH$mS>r Ë`m _wº$ hmoUmè`m
dm`wOdi AmH¥$VrV XmI{dë`m à_mUo AmUm.

- Vwåhmcm H$m` {Z[aúmUmg `oVo?

AmJH$mS>r {dPwZ OmVo ho Vw_À`m cúmmV `oVo.

fig-6: Burning of magnesium ribbon

fig-7: Formation of slaked lime by
the reaction of CaO with water

Beaker

Water

CaO
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darc H¥$Vr_Ü`o H°$ëer`_ H$ma~moQ>Zocm Ja_
Hoo$ë`mg Ë`mMo H°$ëer`_ AmŠgmB©S> Am{U H$m~©Z
S>m`AmŠgmB©S> _Ü ò AnKQ>Z homVo.

     CîUVm
CaCO3 (s)

––––– CaO(s)+  CO2 (g) ... (21)
MwZIS>r                                  MwZm

hr Am¡pîUH$  AnKQ>Z A{^{H«$`m Amho. Ooìhm
CîUVo g_úm AnKQ>Z A{^{H«$`m KSw>Z  `oVo
`mcmM Am¡pîUH$  AnKQ>Z A{^{H«$`m (ther-
mal decomposition reaction) åhUVmV.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 5
- EH$m CH$iË`m ZirV 0.5 J«. coS> Zm`Q´>oQ>>Mo

nmdS>a ¿`m.
- n[aúmm ZirÀ`m {M_Q>çmZo CH$iË`m Zircm

KÅ> nH$S>m.

- CH$iË`m Zircm {dñVdmda Ja_
H$am.(AmH¥$Vrnhm)

- hmoUmè`m ~XcmMr Zm|oX H$am.
- Vwåhmcm H$m` {XgwZ `oVo?

coS> Zm`Q́>oQ>>cm Ja_ Ho$ë`mZo Zm`Q́>moOZ S>m`AmŠgmB©S>
~mhoa Q>mH$ë`m OmVo.

coQ> Zm`Q́>oQ>>cm CîUVm {Xë`mZo Ë`mMo coS> AmŠgmB©S>
AmŠgrOZ Am{U Zm`Q´>moOZ S>m`AmŠgmBS> _Ü ò
AnKQ>Z hmoVo. CH$iË`m ZirVwZ Vm§~S>çm a§JmMm
Ywa (dm\$) {ZKVm§Zm {XgwZ `oVo `m Vm§~S>çm
a§JmÀ`m dm\o$cm Zm`Q´>moOZ S>m`AmŠgmBS> (NO2)
åhUVmV. CîUVm

2Pb (NO3)2(s)
––––  2PbO(s)+4NO2 (g)+O2 (g)

hr gwÜXm Am¡pîUH$ AnKQ>Z A{^{H«$`m Amho.AOwZ
H$mhr AnKQ>Z A{^{H«$ òMr CXmhaUo KoD$ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 6
-EH$ ßcmñQ>rH$Mo ^m§S>o KoD$Z Ë`mÀ`m ~wS>mcm XmoZ
{N>Ð nmS>m.
-`m {N>ÐmV EH$ {N>Ð Agcoco XmoZ a~ar ~wM
~gdm.
-`m a~ar ~wM _Ü ò XmoZ H$m~©ZMo {dÚwV AJ«
AS>H$dm.
-{dÚwV AJ«m§Zm 9V  ~°Q>arcm AmH¥$VrV XmI{dë`m
n«_mUo OmoS>m
-ßcmñQ>rH$À`m ^m§S>çmV nmUr ^am. {dÚwV A§J«m§Zm
nmÊ`mV ~wS>dm.
-{dac hm`S´>moŠarH$ AmåcmMo H$mhr W§o~ nmÊ`mV
Q>mH$m.
-nmÊ`mZo ̂ acoë`m XmoZ n[aúmm Zù`m§Zm XmoZ H$m~©Z
{dÚwV AJ«mda CcQ>`m R>odm.
-{dÚwVMo ~Q>Z gwé H$éZ CnH$aUmcm H$mhr doim
VgoM R>odm.

• n[aúmm ZirV Vwåhmcm H$m` {XgwZ Amco?

AmH¥$Vr-8: H°$ë`er`_ H$m~m}ZoQ> VmndwZ {ZKUmè`m dm`wMo OiË`m AmJH$mS>rZo n[aúmUAmH¥$Vr-8: H°$ë`er`_ H$m~m}ZoQ> VmndwZ {ZKUmè`m dm`wMo OiË`m AmJH$mS>rZo n[aúmUAmH¥$Vr-8: H°$ë`er`_ H$m~m}ZoQ> VmndwZ {ZKUmè`m dm`wMo OiË`m AmJH$mS>rZo n[aúmUAmH¥$Vr-8: H°$ë`er`_ H$m~m}ZoQ> VmndwZ {ZKUmè`m dm`wMo OiË`m AmJH$mS>rZo n[aúmUAmH¥$Vr-8: H°$ë`er`_ H$m~m}ZoQ> VmndwZ {ZKUmè`m dm`wMo OiË`m AmJH$mS>rZo n[aúmU

ñQ>±S>
Bunsen
burner

{M_Q>m

S>rcrìhar Zir

CH$iVr Zir

H°$ëer`_ H$m~m}ZoQ>

AmJH$mS>r noQ>Uo
AmJH$mS>r {dPUo

AmH¥$Vr 9: coS> Zm`Q´>oQ>cm Vmndë`mZoAmH¥$Vr 9: coS> Zm`Q´>oQ>cm Vmndë`mZoAmH¥$Vr 9: coS> Zm`Q´>oQ>cm Vmndë`mZoAmH¥$Vr 9: coS> Zm`Q´>oQ>cm Vmndë`mZoAmH¥$Vr 9: coS> Zm`Q´>oQ>cm Vmndë`mZo
Zm`Q´>moOZ S>m`AmŠgmB©S> ~mhao nS>Vo.Zm`Q´>moOZ S>m`AmŠgmB©S> ~mhao nS>Vo.Zm`Q´>moOZ S>m`AmŠgmB©S> ~mhao nS>Vo.Zm`Q´>moOZ S>m`AmŠgmB©S> ~mhao nS>Vo.Zm`Q´>moOZ S>m`AmŠgmB©S> ~mhao nS>Vo.

ñQ>±S>

{M_Q>m

{S>crìhar Zir

NO2

dm ẁ Jmoim
Ho$coco nmÌ

coS> Zm`Q´>oQ>
CH$iVr
Zir

~ZgZ ~Z©a

{cS> Zm`Q´>oS>  coS> AmŠgmB©S>  Zm`Q´>oS> AmŠgmB©S>  AmŠgrOZ
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fig-11(a): Silver bromide
(light yellow colour)

_wº$ Pmcoë`m dm`wMo ~wS>~wS>o XomÝhr {dÚwV AJ«mda
Vwåhmcm {XgwZ ̀ oVmV. ho ~wS>~wS>o ZirVrc nmÊ`mMm
OmJm {dñWmnrV H$aVo. XmoÝhr n[aúmm ZirV O_m
Pmcoë`m dm ẁMo KZ\$i gmaIo Amho H$m?
EH$Xm dm`wZo ^acocr n[aúmm Zir dm`w ~mhoa
H$mT>Vm§Zm H$miOr KoVcr nm{hOo. XmoÝhr dm`wMr
doJdoJir VnmgUr H$aÊ`mgmR>r EH$ OiVr _oU~Îmr
Ë`m àË`oH$ n[aúmm ZirÀ`m Vm§oS>m Odi AmUwZ
n[aúmU H$am.

• àË`oH$ g§X^m©V  Vwåhmcm H$m` {Z{aúmUmg
Amco?

àË`oH$ n[aúmm ZirV Agcoë`m dm`wMm A§XmO
cmdw eH$Vm H$m?

darc H¥$VrV {dÚwV àgmaU Ho$ë`mg nmÊ`mMo {dVaU
hm`S´>moOZ Am{U AmŠgrOZ _Ü`o hmoVo.

2H2O (l)
–––––  2 H2 (g)+ O2 (g

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 7
- H$mhr à_mUmV {gëda ~«mo_mB©S> H$mMoÀ`m VmQ>mV ¿`m.
- {gëda ~«mo_mB©S>À`m a§JmMo [Z[aúmU H$am.
-H$mMoMo VmQ> WmoS>m doi gw`©àH$memV R>odm.
- AmVm {gëda ~«mo_mB©S>À`m a§JmMo {Z[aúmU H$am.
• Ho$mUVm ~Xc {XgwZ Amcm?

• {gëda ~«mo_mB©S>Mm a§J ~XcVmo H$m?

  {gëda ~«mo_mB©S>Mo AnKQ>Z {gëda Am{U ~«mo_mBS>
_Ü`o gw`© àH$memV hmoVo. gw`© n«H$mem_wio {\$¸$Q>
{ndù`m a§JmMo {gëda ~«mo_mBS> Vm§~S>çm a§JmV
~XcVo.
2AgBr(s) ––––  2 Ag (s) + Br2 (g)

hr AnKQ>Z A{^[H«$`m gw`©àH$memÀ`m _XVrZo
hmoVo. Aem A{^{H«$`m§Zm àH$me amgm`{ZH$
A{^{H«$`m åhUVmV. darc gd© AnKQ>Z à{H«$ òV
A{^{H«$`m H$maH$m §Zm CËnmXH$mV énm§VarV
H$aÊ`mgmR>r CîUVm, àH$me qH$dm {dÚwV énmVrc
CO}Mr JaO Amho. hr gd© {H«$`m Cî_mJ«mhr
A{^{H«$`m AmhoV. Imcrc H¥$Vr H$am.Imcrc H¥$Vr H$am.Imcrc H¥$Vr H$am.Imcrc H¥$Vr H$am.Imcrc H¥$Vr H$am.
i) EH$m H$mMoÀ`m VmQ>mV (dmM ½cmg) EH$ {M_wQ>

AgCl2 ¿`m. `mcm H$mhr doi gẁ ©àH$memV R>odm
Am{U ~XcmMo {Z[aúmU H$am.

ii) ñnrarQ>À`m {Xì`mda Ë`mcm Vmndm.
iii) EH$m n[aúmmZirV 2 J«. ~oar`_ hm`S´>mŠgmBS>

¿`m. Ë`m_Ü ò 1 J«. A_moZr`m_ ŠcmoamBS> ¿`m
Am{U H$mMoÀ`m N>S>rZo {_lU H$am. Vw_À`m
VihmVmZo n[aúmm Zircm ñne© H$am.

VwåhmÀ`m {Z[aúmUmg H$m` Amco?
{dñWmnU A{^{H«$`m{dñWmnU A{^{H«$`m{dñWmnU A{^{H«$`m{dñWmnU A{^{H«$`m{dñWmnU A{^{H«$`m     (Displacement reaction)

fig-11(b): when exposed to
sunlight (gray colour) silver metal

AmH¥$Vr-10: nmÊ`mMo {dÚwV {dKQ>ZAmH¥$Vr-10: nmÊ`mMo {dÚwV {dKQ>ZAmH¥$Vr-10: nmÊ`mMo {dÚwV {dKQ>ZAmH¥$Vr-10: nmÊ`mMo {dÚwV {dKQ>ZAmH¥$Vr-10: nmÊ`mMo {dÚwV {dKQ>Z

O2 H2

+ –YZmJ« F$UmJ«

9 V {dÚwV
KQ>

ßcmñQ>rH$Mm
_J

n[aúmm Zir

~Q>Z

J«m\$mB©S>Mr N>S>rAmåc ẁº$
nmUr

{dÚwV {dKQ>Z

 gw`©àH$me
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{dñWmnZ A{^{H«$ òV Ë`m g§̀ wJmnmgwZ EH$ _wcÐì`
Xwgè`m _wcÐì`mer {dñWm{nV hmoVo Am{U Ë`mMr
OmJm KoVo.

hm`S´>moOZMo AmåcmnmgwZ YmVwìXmam {dñWmnZ :

gmYmaUV: AmåcmnmgwZ {dñWmnZ Pmcoë`m
hm`S´>moOZ noúmm YmVw OmñV {H«$`m{ec AgVo.

Imcrc H¥$VrVrc A{^{H«$`mMo {Z[aúmU H$é `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr  8
- EH$m e§ŠdmH¥$Vr nmÌmV WmoS>o OñVmMo nmdS>a

¿`m.

- Ë`mV {dac hm`S´>mo ŠcmoarH$ Amåc hiw
hiw {_idm.

fig-12(a)

fig-12(b)

Dil. HCl
Conical flask

Zinc dust

Conical flask

Zinc dust

Balloon
with H2

gas

Dil. HCl

- EH$ \w$Jm KoD$Z Ë`m e§ŠdmH¥$Vr nmÌmÀ`m
Vm|S>mdaVr ~m§Ym.

-  Ë`m e§ŠdmH¥$Vr nmÌmV Am{U \w$½`mV
H$m` ~Xc KSw>Z òVmo. {Z[aúmU H$am.

- Vwåhmc H$m` {XgwZ `oVo?

ÐmdUmVwZ hdoMo ~wS>~wS>o ~mhoa {ZKVm§Zm {XgVo
Am{U \w$Jm \w$JVmo AmH¥$Vr 10-(~) nmhm. OñVmMo
VwH$S>o {dac hm`S´>moŠcmoarH$ Amåcmer A{^{H«$`m
H$éZ Imcr XmI{dë`mn«_mUo
Zn (s) + 2HCl (aq)  ZnCl2(aq ) + H2 (g)

hm`S´>moOZ dm`w _wº$ hmoVmo A{^{H«$`m (25) _Ü`o
OñVmMo _wcÐì` hm`S´> omŠcmoarH$ AmåcmnmgwZ
hm`S´>moO {dñWm{nV hmoVo. hr {dñWmnZ A{^{H«$`m
Amho.

- XmoZ cmoI§S>r {Iio ¿`m Am{U dmiwH$U(g°S>
nona) H$mJXmZo KmgwZ ñdÀN> H$am.

- XmoZ n[aúmm Zù`m KoD$Z Ë`mg A Am{U
B Aer Zmdo Úm.

- 10 _r.cr. H$m°na gë\o$Q> ÐmdU àË`oH$
n[aúmm ZirV ¿`m. n[aúmm Zir,  A
_Ü`o EH$ cmoI§S>r {Iim ~wS>dm Am{U 20
{_ZrQ>o R>odm.

- Xþgam cmoI§S>r {Iim EH$m ~mOwcm R>odm.
- AmVm H$m°na gë\o$Q> ÐmdUmVwZ {Iim ~mhoa

H$mT>m Am{U ~mOwcm R>odcoë`m Xþgè`m
cmoI§S>r {Iù`mer VwcZm H$am. (AmH¥$Vr
13 (A) nmhm)

fig-13(a):Iron nail dipped in
copper sulphate solution

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr  9
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- n[aúmm ZirVrc ÐmdUmÀ`m a§JmMr VwcZm
H$am. (AmH¥$Vr 11(~)nmhm)

- Vwåhmcm H$moUVm ~Xc {XgwZ Amcm?
H$m°na gë\o$Q> ÐmdUmV ~wS>{dcoë`m {IimÀ`m a§J
Vn{H$ar hmoVmo. ho Vwåhmcm AmT>iwZ `oVo. ‘A’
n[aúmm ZirVrc H$m°na gë\o$Q> ÐmdUmMm {Zim a§J
{\$H$Q> hmoVmo.

`m H¥$Vr_Yrc amgm`{ZH$ {H«$`m Aer Amho.
Fe (s) +CuSO4 (aq) FeSO4 (aq)  +  Cu (s)

 cmoI§S> ho H$m°na noúmm OmñV {H«$`m{ec Agë`m_wio
Vo H$m°na gë\o$Q> nmgwZ H$m°nacm {dñWmnrV H$aVo.
ho {dñWmnZ A{^{H«$`oMo Xþgao CXmhaU Amho.

ho {dñWmnZ A{^{H«$`oMo BVa CXmhaUo

i)   Zn(s)   +   2AgNO3 (aq)   Zn (NO3)2 (aq)
+  2 Ag (s)  ............ (27)

ii)  Pb (s)  +   CuCl2 (aq)   PbCl2 (aq)  +  Cu (s)

Xþhoar {dñWmnZ A{^{H«$`mXþhoar {dñWmnZ A{^{H«$`mXþhoar {dñWmnZ A{^{H«$`mXþhoar {dñWmnZ A{^{H«$`mXþhoar {dñWmnZ A{^{H«$`m

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 10
- EH$m n[aúmm ZirV 0.5 _r.cr. CÜd© nmVZ

nmÊ`mV(S>rñQ>rc dmQ>a) {M_wQ>^a coS> Zm`Q´>oS>
{daKidm.

- EH$m n[aúmm ZirV EH$ {M_wQ> nmoQ>°{e`_
Am`moS>mB©S> CÜd©nmVZ Ho$coë`m nmÊ`mV
{daKidm.

-  {cS> Zm`Q´>oS> ÐmdUmcm nmoQ>°{e`_ Am`moS>mB©S>
X«mdUmV {_lU H$am.

- Vwåhmcm H$m` {Z{aúmUmg Amco?

nmÊ`mV Z {daKiUmam {ndù`m a§JmMm nXmW©
Adúm|nmÀ`m (precipitate)  énmV V`ma hmoVmo. hm
Adúmon {cS> Am`moS>mB©S> Amho.
 Pb (NO3) 2(aq)  +   2KI (aq) PbI2 (s)+
2KNO3 (aq)
{cS> Zm`Q´>oS>  nmoQ>°{e`_ Am`moS>mB©S> {cS> Am`moS>mBS> nmoQ>°{e`_ Zm`Q´>oS>

hr {H«$`m Xþhoar {dñWmnZ {H«$`m Amho Oa XmoZ
A{^{H«$`m H$maHo$ amgm`{ZH$ [aË`m  Ë`m§À`m
KQ>H$m§Mr AXcm~Xc H$aVmV Am{U XmoZ CËnmXrVo
V`ma hmoVmV Ë`m A{^{H«$`ocm Xwhoar {dñWmnU
A{^{H«$`m Ago åhUVmV.
Xwhoar {dñWmnZ A{^{H«$ òMr AmUIr H$mhr CXmhaUo
nmhw `m.
1) gmoS>r`_ ŠcmoamBS> ÐmdUmcm ~oar`_ gë\o$Q>
ÐmdUmV {_l Ho$ë`mg ~oar`_ gë\o$Q> Am{U gmoS>r`_
ŠcmoamBS>Mo nm§T>ao Adúmon V`ma hmoVmV.

fig-13(b): Iron nail and copper
sulphate solutions compared before

and after the experiment

A

B

fig-14: formation of lead iodide
and potassium nitrate

Pb(NO3)2

KI

Lead

KNO3
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Na2SO4 (aq) + BaCl2 (aq)  BaSO4(s) + 2 NaCl
(aq)

2) gmoS>r`_ hm`S´mŠgmB©S>Mr hm`S´>moŠcmoarH$
Amåcmer {H«$`m KSw>Z gmoS>r`_ ŠcmoamBS> Am{U
nmUr V`ma hmoVo.
NaOH (aq) + HCl(aq)   NaCl(aq) + H2O(l)

3) gmoS>r`_ ŠcmoamBSMm {gëda Zm`Q´>oS> er
ñd^m{dH$nUo ÐmdUmV g§`moJ hmoD$Z {gëda
ŠcmoamBS>Mo Adúmon {_iVmV.
NaCl (aq) + AgNO3(aq)  AgCl (s) +
NaNO3(aq)

AmŠgrS>rH$aU Am{U úmnU AmŠgrS>rH$aU Am{U úmnU AmŠgrS>rH$aU Am{U úmnU AmŠgrS>rH$aU Am{U úmnU AmŠgrS>rH$aU Am{U úmnU (Oxidation
and Reduction)
AmŠgrS>rH$aU {H«$ òV AmŠgrOZ {_i{dë`m OmVmo
qH$dm hm`S´>moOZ H$mTw>Z Q>mH$ë`m OmVmo.

úmnU `m {H«$ òV hm`S´>moOZ {_i{dë`m OmVmo qH$dm
AmŠgrOZ H$mTw>Z Q>mH$ë`m OmVmo.

`m à`moJmdéZ AmnU ñnîQ> nUo g_OwZ KoÊ`mMm
à`ËZ H$ê$ `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr 11
- {MZr_mVrÀ`m nmÌm_Ü`o 1.0 J«. H$m°na
nmdS>a ¿`m.
- {MZr_mVrÀ`m nmÌmcm VmaoMr Omir
Agcoë`m {VdB© da R>odm.
- Ë`mg ~ZgZ ~Z©a qH$dm pñnarQ>À`m
{Xì`mda Ja_ H$am.
- Vwåhmcm H$m°naÀ`m a§JmV H$mhr ~Xc {XgwZ
òVmo H$m?

H$m°naMm n¥ð>^mJmMm Wa H$mù`m a§JmMm Pmcocm
Vwåhmcm {XgwZ `oB©c.
• H$m°naÀ`m a§Jm H$m ~XcVmo?
• H$m°naÀ`m n¥ð>^mJmda V`ma Pmcoë`m H$mù`m

a§JmMm CËnmXH$ H$m` Amho?

H$m°nacm Ja_ Ho$coë`m `m H¥$Vr_Ü`o Vmo
dmVmdaUmVrc AmŠgrOZer {H«$`m H$éZ H$m°na
AmŠgmB©S> V`ma H$aVmo.
hr A{^{H«$`m Imcr {Xcoco Amho.

       CîUVm

Cu(s)     +   O2(g)   
–––––   2 CuO(S)

`oWo H$m°naMm AmŠgrOZer g§`moJ hmoD$Z H$m°na
AmŠgmBS> V`ma hmoVmo. ̀ mV AmŠgrOZ àmá Ho$ë`m
OmVo.`m à{H«$`ocm AmŠgrS>rH$aU  (oxidation.)
åhUVmV.

darc H¥$VrV {_imcoë`m Ja_ H$m°na AmŠgmBS>
déZ hm`S´>moOZ dm ẁ OmD$ Úm.  Am{U H$mhr
~Xc hmoVmo H$m nmhm.

fig-15(a): Copper Oxide change into black colour

fig-15(b): Oxidation of copper to copper
oxide

Chind dish
containing
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• Vw_À`m H$m` cúmmV Amco?
• H$m°na AmŠgmBS>À`m H$mù`m a§JmV H$mhr ~Xc

hmoVmo H$m?
Vw_À`m cúmmV `oVo H$s, H$m°na darc H$mim Wa
Vn{H$ar a§JmMm hmoVmo H$maU H$m°na AmŠgmBS> H$m°na
V`ma hmoÊ`mgmR>r AmŠgrOZ gmoS>Vo. `m n«{H«̀ oV
AmŠgrOZ J_mdë`m OmVo. `mcmM úmnU  (Re-
duction) åhUVmV.
CuO(s)    +   H2(g)

 –––––  Cu(s)    +    H2O (g)

darc A{^{H«$`oV hm`S´>moOZ {_i{dë`m
OmVo Aem àH$maÀ`m A{^{H«$`m§Zm úmnU A{^{H«$`m
(reduction reaction) Ago åhUVmV.

gmYmaUVm: AmŠgrS>rH$aU Am{U úmnU
EH$mM A{^{H«$`oV KS>VmV. EH$m A{^{H«$`m
H$maH$mMo AmŠgrS>rH$aU Pmë`mg Xþgao úmnU hmoVo.
Aem A{^{H«$`m§Zm AmŠgrS>rH$aU úmnU qH$dm
aoS>mŠg A{^{H«$`m (oxidation-reduction reactions
or redox reactions) åhUVmV.

CuO Am{U H2 Mm {H«$`oV CuO Mo úmnU hmoVo
Am{U  H2 Mo AmŠgrS>rH$aU hmoVo.

aoS>mŠg A{^{H«$`oMr H$mhr CXmhaUo.
i) 2 Fe2O3(s)   +   3C(s)     4 Fe (s)   +
3CO2 (g)

ii) 2 PbO (3)    + C(s)     2Pb(s)    +
CO2 (g)

Vw_À`m X¡Z §{XZ {OdZmV Vwåhr AmŠgrS>rH$aUmVw_À`m X¡Z §{XZ {OdZmV Vwåhr AmŠgrS>rH$aUmVw_À`m X¡Z §{XZ {OdZmV Vwåhr AmŠgrS>rH$aUmVw_À`m X¡Z §{XZ {OdZmV Vwåhr AmŠgrS>rH$aUmVw_À`m X¡Z §{XZ {OdZmV Vwåhr AmŠgrS>rH$aUm
A{^{H« $` oM o n[aUm_ nm{hcmV H$m?A{^{H« $` oM o n[aUm_ nm{hcmV H$m?A{^{H« $` oM o n[aUm_ nm{hcmV H$m?A{^{H« $` oM o n[aUm_ nm{hcmV H$m?A{^{H« $` oM o n[aUm_ nm{hcmV H$m?
úmaU(J§OUo)úmaU(J§OUo)úmaU(J§OUo)úmaU(J§OUo)úmaU(J§OUo)(Corrosion)

VmOo g\$aM§X H$mnë`mZ§Va H$mhr doimV
Vm§~S>o hmoVo, ho Vw_À`m {Z[aúmUmg Amco Agoc.
M_H$Xma cmoI§S>r dñVw H$mhr H$mimZo hiwhiw
Vm§~S>çm a§JmÀ`m hmoVmV. \$Q>mHo$ \$wQ>Vm§Zm n§mT>è`m
Ywamgmo~V S>moio {XndUmam àH$me {Z_m©U H$aVmV.

• ho ~Xc H$go KSw>Z òVmV.
Vr gd© AmŠgrS>rH$aUmMr CXmhaUo AmhoV. Vo H$go
OmUwZ KoD$ `m.
AmŠgrS>rH$aU {h AmŠgrOZ aoUwMr YmVw, {Od§V
CÎmr `mgma»`m {^Þ nXmWm©er hmoUmar {H«$`m
Amho.

fig-16: Reduction of copper oxide to copper

H2 gas H2O(g)

Bunsen
burner
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fig-17: Rusting of iron
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g\$aM§X, _moVr, Ho$ir, Amcw, BË`mXr
_Ü`o nm°cr{\$Zm°c AmŠgrS>oP qH$dm Q>m`amo{gZoP
ZmdmMo nmMH$ Ðd AgVo. Vo AmŠgrOZer {H«$`m
Hoë`m_wio \$io H$mnë`mZ§Va Ë`m§À`m a§JmV ~Xc
KSw>Z `oVmo.

cmoI§S>mcm X_Q> hdoV H$mhr H$mi R>odco
AgVm cmoI§S>mMo a§J Vm§~S>m(VnH$sar) hmoVmo. `m
n«{H«$`ocm gm_mÝ`Vm cmoI§S>mcm J§O cmJUo Ago
åhUVmV. hr à{H«$`m  AmŠgrS>rH$aUmMr _wc^wV
{H«$`m AgwZ `mV AmŠgrOZ Am{U nmÊ`mMr
Amdí`H$Vm nS>Vo. AmŠgrOZ ahrV nmUr qH$dm
H$moaS>çm hdoV J§O nSUo hr n«{H«$`m hmoV Zmhr.
\$Q>mHo$ \w$Q>Uo hr {d{dY àH$maÀ`m amgm`{ZH$
AmŠgrS>rH$aU à{H«$`m Amho.
• Mm§Xr Am{U Vm§ã`mÀ`m dñVwdarc a§JrV con

Vwåhr nm{hcmV H$m?
Ooìhm H$mhr YmVw AmÐ©Vm _Ü`o, Amåc BË`mXrV
R>odë`m OmVo. Ë`m YmVwMo AmŠgmBS> V`ma Pmë`m_wio
_crZ qH$dm [ZñVoO hmoVmV `mcmM úmaU (cor-
rosion) qH$dm J§O cmJUo Ago åhUVmV.

H$m°na {hadm Wa (AmH¥$Vr 18 nmhm)

2Cu    +    O2      2CuO.....(38)
úmaU ho YmVwÀ`m AmŠgmBS>Mr AYmoJVr Amho.

úmaUm_wio H$ma, nwc, cmoI§S>r H$R>S>m,
OhmOo BË`mXtMo YmVwnmgwZ ~Zcoë`m gd© dñVw§Zm
ZwH$gmZ hmoVo. {deof åhUOo cmoI§S>mMo úmaU {~H$Q>
g_ñ`m Amho.

úmaU Wm §~{dÊ`mgmR>r qH$dm H$_r
H$aÊ`mgmR>r YmVwÀ`m n¥ð>^mJmMo AmŠgrOZ Am{U

Amoë`mì`m nmgwZ g§aúmUm ìXmao H$aVm `oVo. `mMo
{ZdmaU n|Q>tJ, Voc cmdUo, J«rg cmdUo, OñVmMm
nmVi Wa XoUo, H«$mo_rZ`_Mm _wcm_m qH$dm {_lYmVw
BË`mXr ìXmam Ë`mMm à{V~§Y H$aVm ̀ oVo. OñVmMm
nmVi Wa {Xë`m_wio Ë`mMo J§O nH$S>Ê`mnmgwZ
g§aúmU hmoVo. ̀ mcmM JmcdZm`qPJ  (Galvaniz-
ing)  nÜXV Ago åhUVmV.

Acm`m|ctJ (Alloying) hr YmVwÀ`m
JwUY_m©Mr dmT> H$aUmar EH$ Mm§Jcr nÜXVr Amho.
`mV YmVwÀ`m JwUY_m©Mr àJVr hmoVo. ewÜX cmoI§S>
ho A{Ve` _D$ AgVo Am{U Ja_ Ho$ë`mZ§Va VmUZo
qH§dm nga{dUo gmono OmVo. cmoI§S>mcm, H$m~©Z,
{ZHo$c Am{U H«$mo_r`_er {_i{dë`mg ({_lU)
_rlYmVw nomcmX V`ma hmoVo. nomcmX ho H$S>H$
AgVo Am{U J§OV Zmhr.
XomZ qH$dm Ë`m noúmm OmñV YmVwÀ`m {_lUmZo
qH$dm YmVw Am{U AYmVwÀ`m {dViUmZo ~Zcoë`m
nXmWm©V H$S>H$nUm, hcHo$nUm Am{U _O~wVr Ago
hdo Agcoë`m JwU {_iVo `mcmM g§{_l YmVw
(alloy. ) Ago åhUVmV.
CXmhaUmV: {nVi, H$m§ñ`, nmocmX
X¡Z§{XZ {OdZmda AmŠgrS>H$aUmMo H$mhrX¡Z§{XZ {OdZmda AmŠgrS>H$aUmMo H$mhrX¡Z§{XZ {OdZmda AmŠgrS>H$aUmMo H$mhrX¡Z§{XZ {OdZmda AmŠgrS>H$aUmMo H$mhrX¡Z§{XZ {OdZmda AmŠgrS>H$aUmMo H$mhr
n[aUm_n[aUm_n[aUm_n[aUm_n[aUm_
1. ÁdcZ ho AmŠgrS>rH$aU A{^{H«$ òMo gdm©YrH$

gm_mÝ` CXmhaU Amho.
CXmhUmW©: cmHw$S> OiVm§Zm H$m~©Z S>m`AmŠgmB©S>,
nmÊ`mMr dm\$ Am{U OmñV à_mUmV COm© ~mhoa
nS>Vo.
2. a§JrV dñV§wZm Amocga ŠcmoarZÀ`m _XVrZo

{da§OZ H$aUo (a§J{hZ)
3. Amocga ŠcmoarZ dmnéZ a§JrV dñVw§Zm pãc̈MrJ

H$aUo
Cl2  +  H2O    HOCl  +  HCl
HOCl     HCl  +   (O)
a§JrV dñVw  + (O)   a§J{hZ dñVw
nmdgmù`mV H$Yr H$Yr {dOoÀ`m Im§~m déZ
Amnë`m Kar ̀ oUmam {dOoMm nwadR>m {dOoar Vmaoda

fig-18: Corrosion of copper
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AmŠgmBS> YmVwMm Wa O_ë`mZo {dO I§S>rV hmoVo.
`m YmVwMm AmŠgmB©S> {dÚwV gwdmhH$ Amho. {dOoar
Vmaodarc V`ma Pmcocm YmVwÀ`m AmŠgmBS>Mm Wa
dmiwH$U H$mJXmZo KmgwZ {dOoMm nwadR>m gwairV
(nwd©dV) Mmcw hmoVmo.
IdQ>nUm IdQ>nUm IdQ>nUm IdQ>nUm IdQ>nUm (Rancidity)
• Vwåhr H$Yr M~uMr Md qH$dm dmg KoVcm

H$m? M~u/VocmZo ~Zcoë`m AÞnXmWm©Mr Iwn
{Xdgm§ZVa Ë`mMr Md qH$dm dmg KoVcm
H$m?

• Ooìhm M~u Am{U Voc AmŠgrOZer g§`moJ
nmdVmV. Voìhm Vo IdQ>nUm qH$dm Hw$OQ>
hmoVmV. Ë`mMm dmg Am{U Md ~XcVo.

Aem VèhoZo AÞ nXmWm©_Yrc AmŠgrS>rH$aU
A{^{H«$`o_wio OmñV doi am{hcoco AÞ Iam~

homÊ`mcm O~m~Xma R>aVo.
IdQ>nUm hr AmŠgrS>rH$aU A{^{H«$`m Amho.
• AÞ Iam~ Z hmoÊ`mgmR>r AmnU Ë`mÀ`m

à{V~§Y H$gm H$aVmo?
AÞ Iam~ hmoD$ Z`o åhUwZ AmnU {dQ>°_rZ C
Am{U {dQ > °_ rZ  E hm g § aú mH $
(Preservative){_i{dVmo.
Zoh_r M~u Am{U Voc`wº$ AÞmV AmŠgrS>oeZ
nmgwZ g§aúmU H$aUmao nXmW© {_i{dVmo.KÅ>
PmH$Ê`mÀ`m nmÌmV R>odcoë`m AÞmMr AmŠgrS>rH$aU
à{H«$`m hiw hiw hmoVo. Vwåhmcm _m{hV Agoc H$s,
Amcw {MßgÀ`m V`marV, {MßgÀ`m ~°J_Ü`o
Zm`Q´ >m oOZ  dm`w {_i{dë`m_wio Vo {Mßg
AmŠgrOZer g§`moJ nmdÊ`m nmgwZ à{V~§Y Ho$ë`m
OmVo.

_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

A{^{H«$`mH$maHo$, CËnmXrHo$, Cî_mXm`r A{^{H«$`m, Cî_mJ«mhr A{^{H«$`m, amgm`{ZH$
g§̀ moJ, amgm`{ZH$ AnKQ>Z, {dñWmnZ A{^{H«$`m, Xþhoar {dñWmnZ A{^{H«$`m,

AmŠgrS>rH$aU, úmnU, úmaU, IdQ>nUm, à{V\o$g AmŠgrS>rH$aU

• g§`moJ Am{^{H«$`oV XomZ qH$dm Ë`m noúmm OmñV nXmW© g§`moJ hmoD$Z EH$ Z{dZ nXmW© V`ma hmoVo.

• AnKQ>Z {H«$`oV EH$m nXmWm©Mo XmoZ qH$dm OmñV nXmWm©V AnKQ>Z homVo.

• Cî_mXm`r A{^{H«$ òV A{^{H«$`m H$maH$mìXmao CîUVm gmoS>cr OmVo.

• Á`m A{^{H«$ òV Cî_mCOm© hr A{^{H«$`mH$maH$mìXmao emofë`m OmVo Ë`mcm Cî_mJ«mhr A{^{H«$`m åhUVmV.

• {dñWmnZmV EH$ _wcÐì` Ë`mÀ`m g§̀ wJmnmgwZ Xþgè`m _wcÐì`mcm {dñWm{nV H$aVmo.

AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?
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• Xþhoar {dñWmnU A{^{H«$`oV XomZ doJdoJù`m AUw qH$dm Am`ZmMr AXcm~Xc hmoVo.

• AmŠgrS>rH$aU åhUOo AmŠgrOZ {_i{dUo qH$dm hm`S´>moOZ J_mdUo hmò .

• úmaUm_wio cmoI§S>r CnH$aUm§Mr ZwH$gmZ hmoVmo.

• Ooìhm M~u Am{U VocmMr AmŠgrOZer g§`moJ homVmo Voìhm Vo IdQ> hmoVo.

• AmŠgrOZ J_mdUo qH$dm hm`S´>moOZ {_i{dUo `mg úmnU åhUVmV.

• Adúmon hm Z {daiUmam nXmW© Amho.

• amgm¶{ZH$ {H«$¶oV EHw$U CËnm{XH$m§Mo dñVw‘mZ ho A{^{H«$¶mH$maHo$ ¶m§À¶m dOZmBVHo$M AgVo ¶mcmM
Aúm¶VoMm {Z¶‘ åhUVmV.

• {Xcoco amgm¶{ZH$ nXmW© Zoh‘r g‘mZ ‘wcÐì¶mÀ¶m EH$m {ZpíMV dñVw‘mZmMo JwUmoÎmamV (à‘mU)
AgVo ¶mcm pñWam§H$ à‘mUmMm {Z¶‘ Ago åhUVmV.

• ‘wcÐì¶mMm AUw hm gdm©V chmZ H$U AgwZ Vmo amgm¶{ZH$ {H«$¶oV ^mJ KoV AgVmZm Ë¶mMo JwUY‘©
{Q>H$dwZ R>odVmo.

• ‘wcÐì¶mMo aoUw Am{U g§¶wJmMo aoUw ho nXmWm©Mo chmZ H$U AgwZ Vo ñdV§ÌnUo ApñVËdmV Ë¶mÀ¶m
JwUY‘m© ghrV AgVmV.

• {MÝho AUw Xe©dVmV Am{U gwÌo ‘wcÐì¶m§Mo aoUw Am{U g§¶wJo Xe©dVmV.

• doJdoJù¶m AUw§Mo dñVw‘mZ VwcZm H$aÊ¶mgmR>r emók gmnoúm AUŵ mamMm dmna H$aVmV.

• EH$ AUw{df¶H$ ^ma n[aUm‘ åhUOo H$m~©ZMm -12 AUw AUw{df¶H$ ^mamVrc 1/12 dm ^mJ
g‘Ocm OmVmo.

• g§¶wJmMo amgm¶{ZH$ gwÌ {H«$gH«$mg nÜXVrZo {chþ eH$Vmo.

• H$moUË¶mhr nXmÏ¶mªMo EH$m ‘moc ‘Ü¶o CnpñWV Agcoë¶m H$Um§Mr g§»¶m {ZpíMV AgVo. Ë¶mcm
Aìhm|J°S´>moMm pñWam§H$ Ago åhUVmV. Vr åhUVo 6.022 X 1023

• EH$ ‘moc dñVw‘mZm À¶m nXmWm©cm ‘mocma ^ma (aoUw^ma) åhUVmV.
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g§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZ
1. AUw^mamMm Aúmæ¶VoMm {Z¶‘mcm g‘OmdwZ gm§JÊ¶mgmR>r H$moUË¶m nÜXVr Am{U H$moUVr

H$miOr KoVcr nm{hOo.(AS 1)

2. 0.24 J«m‘ Z‘wUm Am³grOZ  Am{U ~moamZ {‘lUmMm {‘imcm {dícofU Z§Va 0.144
J«m‘ Am³grOZ Am{U 0.096 J«m‘ ~moamZ AmhoV ho g‘Oco. {‘lUmÀ¶m dOZmMo
g§¶moOZ Q>¸o$dmar H$mT>m?(AS 1)

3. EH$m dJm©V EH$m {eúmH$mZo {dÚmÏ¶mªZm Am³grOZMo aoUw gwÌ {chUÊ¶mg gm§JrVco.
Ë¶mÀ¶m n¡H$s {ZaOm Zo  O2  Ago gwÌ {chco Am{U cú‘r Zo  O.  Ago {c{hco. H$moUVo
~amo~a Amho? H$maUo gm§Jm?(AS 1)(AS 2)

4. bú‘r åhUmbr, ""CO Am{U Co'' ho XmoÝhr ‘wbÐì¶ Xe©{dVmV. ho CÎma ~amo~a Amho
H$m? H$maUo Úm?

5. Imcrc gmYmaU Kam‘Ü¶o dmnaUmè¶m nXmWm©Mo Zmd Am{U gwÌo emoYwZ H$mT>m?(AS 1)

A) gm‘mÝ¶ [‘R> ~) ~|H$s¨J gmoS>m H$) dm°qeJ nmdS>a S>) {dZrJa
6. ImcrcMm ^ma ‘m{hV H$am.(AS 1)

a) 0.5 ‘moc Zm¶Q´>moOZ dm¶wMm b) 0.5 ‘moc Zm¶Q´>oQ> AUwMm
c) 3.011 X 1023 Zm¶Q´>oQ> AUwMr g§»¶m d) 6.022 X 1023  Zm¶Q´>moOZ aoUwMr g§»¶m

7. Imcrc àË¶oH$mV H$Um§Mr g§»¶m ‘moOm.(AS 1)

a) 46 J«m‘ gmoS>r¶‘ AUw     b) 8 J«m‘ O2 aoUw c) 0.1 ‘moc hm¶S´>moOZ AUw
8. ‘moc ‘Ü¶o ~Xcm?(AS 1)

a) 12 J«m‘ Am³grOZ dm¶w b) 20 J«m‘ nmUr      c)  22 J«m‘ H$m~©Z S>m¶ Am³gmB©S>
9. FeCl2 Am{U FeCl3  ‘Ü¶o  Fe  À¶m gdm©V eodQ>À¶m H$úmoMr g§»¶m {chm?(AS 1)

10. gë’w$arH$ AmåcMm (H2SO4) Am{U ½cwH$moOMm  (C6H12O6) Mm ‘mocma ^ma ‘moOm.(AS 1)

11. H$moUË¶m ‘Ü¶o AUwMr g§»¶m A{YH$ Amho. 100 J«m‘ gmoS>r¶‘ ‘Ü¶o qH$dm 100J«m‘
cmoI§S>m‘Ü¶o? Vw‘Mo CÎma ñnîQ> H$am  ( gmoS>r‘¶Mm AUŵ ma = 23u, cmoI§S>mMm AUŵ ma
= 56u) (AS 1)

Vwåhr {ecoë¶mMr àJVr H$amVwåhr {ecoë¶mMr àJVr H$amVwåhr {ecoë¶mMr àJVr H$amVwåhr {ecoë¶mMr àJVr H$amVwåhr {ecoë¶mMr àJVr H$am
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12. Imcrc V³Vm nwU© H$am.(AS 1)

13.  CîUVm/n«H$me/ {dÚwV énmVrc CO}Mm nwadR>m Ho$coco AnKQ>Z A{^{H«$`oMo g_rH$aU
 {chm?(AS1)

14. amgm`{ZH$ {dñWmnU A{^{H«$`m hr amgm`{ZH$ AnKQ>Z A{^{H«$ òÀ`m {^Þ H$er Amho?
àË òH$s EH$ CXmhaU XoD$Z ñnîQ> H$am? (AS1)

15. gw`©àH$memÀ`m CnpñWVrV hmoUmè`m {H«$`oMr Zmdo {chm?  (AS1)

16. ídgZ {H«$ òcm Cî_mXm`r A{^{H«$`m H$m g_Oë`m OmVo? ñnï> H$am. (AS1)

17. {dñWmnU Am{U Xþhoar {dñWmnU A{^{H«$`oV H$m` \$aH$ Amho? `m A{^{H«$`oMr CXmhaUo
{chm?  (AS1)

18. AmŠgrS>rH$aU - úmnU A{^{H«$ òMr XmoZ CXmhaUo {chm?  (AS1)
19. {gëdaÀ`m ewÜXr H$aUmV H$m°na,{gëda Zm`Q´>oQ> ÐmdUmVwZ {gëda H$mT>Vm§Zm YmVw ìXmao

{dñWmnrV hmoVo. `m g§~§Yr A{^{H«$`m {chm. (AS1)

20. ^mamÀ¶m Aúmæ¶VoMm {Z¶‘mgmR>r à¶moJ O‘{dÊ¶mgmR>r {MÌ H$mTw>Z XmIdm.(AS 5)

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. cmoI§S>r dñVw§Zm AmnU n|Q> H$m cmdVmo?  (AS7)

2. KÅ> PmH$UmÀ`m nmÌmV AÞ R>odÊ`mÀ`m H$m` Cn`moJ hmoVmo.  (AS7)

Anions ³cmoamB©S>³cmoamB©S>³cmoamB©S>³cmoamB©S>³cmoamB©S> hm¶S´ >m o³gmBS>hm¶S´ >m o³gmBS>hm¶S´ >m o³gmBS>hm¶S´ >m o³gmBS>hm¶S´ >m o³gmBS> Zm¶Q´> oQ>Zm¶Q´> oQ>Zm¶Q´> oQ>Zm¶Q´> oQ>Zm¶Q´> oQ> gë’o$Q >gë’o$Q >gë’o$Q >gë’o$Q >gë’o$Q > H$m~m}ZoQ>H$m~m}ZoQ>H$m~m}ZoQ>H$m~m}ZoQ>H$m~m}ZoQ> ’$m °ñ’o$Q>’$m °ñ’o$Q>’$m °ñ’o$Q>’$m °ñ’o$Q>’$m °ñ’o$Q>
Cations
gmoS>r‘¶ NaCl
‘°½Zo{e‘¶ MgSO4

H°$c{e‘¶
A°ë¶w{‘Zr¶‘
Am‘moZr¶‘ (NH4)3PO4
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Multiple choice questions

Cƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZ
1.   15.9 J«m‘ H$m°na gë’o$Q> Am{U 10.6 J«m‘ gmoS>r¶‘ H$m~m}ZoQ> EH$Ì {H«$¶m H$éZ 14.2 J«m‘

gmoS>r¶‘ gë’o$Q> Am{U 12.3 J«m‘ H$m°na H$m~m}ZoQ> XoVo. amgm¶{ZH$ {‘lUmÀ¶m H$moUË¶m
{Z¶‘mMo nmcZ H$aVo ? H$go? (AS 1)(AS 2)

2.    H$m~©ZS>m¶ Am³gmBS>cm 112 J«m‘ H°$c{e¶‘ Am³gmB©S> ‘Ü¶o {‘idm. V¶ma Pmcocr CÎnÎmr
200 J«m‘ H°$c{e¶‘ ¶oVo. H$m~©ZS>m¶ Am³gmB©S>Zo dmnacoco ^ma ‘moOm. amgm¶{ZH$ {H«$¶oMm
H$moUVm {Z¶‘ Vw‘À¶m CÎmamcm ‘XV H$aVo?(AS 1)(AS 2)

3.   Oa ‘wcÐì¶mZm CËH¥$ï> {MÝh ZgVo Va H$m Pmco AgVo H$ënZm H$am?(AS 2)

1. Fe2O3 + 2Al  Al2O3 + 2 Fe. [ ]

      darc A{^{H«$`m ho CXmhaU Amho.

a) g§`moJ A{^{H«$`m b) AnKQ>Z A{^{H«$`m

c) {dñWmnU A{^{H«$`m d) Xwhoar {dñWmnZ A{^{H«$`m

2. {dac hm`S´>moŠcmoarH$ Amåcmg cmoI§S>mV {_i{dë`mg H$m` KS>Vo? `mo½` CÎma {ZdS>m

a) hm`S´>moOZ dm`w Am{U Am`Z© ŠcmoamBS> CËnÞ hmoVmV. [ ]

b) ŠcmoarZ dm`w Am{U Am`Z© hm`S´>mŠgmBS> CËnÞ hmoVmV.

c) H$moUVrhr A{^{H«$`m KS>V Zmhr.

d) Am`Z© {_R> Am{U nmUr CËnÞ hmoVmV.

3. 2 PbO(s)  +  C (s)  2Pb(s)  +   CO2 (g) [ ]

darc amgm`{ZH$ {H«$`ogmR>r Imcrc n¡H$s H$moUVo {dYmZ gË` Amho.

a) {eeo H$_r hmoUo b) H$m~©Z S>m`AmŠgmBS>Mr AmŠgrZer g§̀ moJ

c) H$m~©Z AmŠgrOZer g§`moJ d) crS> AmŠgmBS> H$_r hmoUo.

i) (a) Am{U (b) ii) (a) Am{U (c) iii) (a), (b) Am{U (c) iv) gd©

4.  BaCl2 + Na2SO4  BaSO4  + 2NaCl  ho amgm`{ZH$ g_rH$aU Imcrc àH$maMr amgm`{ZH$
{H«$`m Xe©{dVo. [ ]

       i) {dñWmnU ii) g§̀ moJ iii) AnKQ>Z iv) Xwhoar {dñWmnU
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gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën

5. hm`S´>moOZ Am{U ŠcmoamBS> nmgwZ hm`S´>moOZ ŠcmoamBS> V`ma hmoUmar A{^{H«$`m Imcrc àH$maMro
amgm`{ZH$ {H«$`m Xe©{dVo. [ ]

i) AnKQ>Z ii) {dñWmnU

iii) g§̀ moJ iv) Xwhoar {dñWmnU

1. amgm`{ZH$ A{^{H«$ òV A{^pH«$¶m H$maHo$ Am{U CËnmXH$mÀ¶m dOZmV hmoUmè¶m ~Xbmg
g‘OmdwZ gm§JUmam à¶moJ H$am Am{U EH$ Ahdmb V¶ma H$am?

1. {MÝh, AmdV© gmaUrVrb n{hë¶m Vrg ‘wbÐì¶m§À¶m AUw^mam{df¶r ‘m{hVr Jmoim H$am
Am{U Ahdmb V¶ma H$am?
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H$mhr dñVw nmÊ¶mÀ¶m n¥ð>^mJm da
Va§JUVmV Am{U H$mhr nmÊ¶mV ~wS>VmV ho
Vw‘À¶m cúmmV Agoc. 6 ì¶m dJm©Vrc ©dñVw'
¶m YS>çmV Vwåhr "Va§JUo Am{U ~wS>Uo'(
“floating & sinking”)¶m H¥${VV ̂ mJmV KoVcm
H$m? H$mhr dñVw nmÊ¶mda Va§JVmV Am{U
H$mhr nmÊ¶mV ~wS>VmV. ¶mMo Vwåhmcm AmíM¶©
dmQ>oc. Ë¶mn¡H$s EH$ dñVw KoD$Z Vr nmÊ¶mda
Va§JUo Am{U Vr Ho$amogrZ da qH$dm Imo~è¶mÀ¶m
Vocmda Va§JVo H$m? ho nmhÊ¶mMm à¶ËZ Vwåhr
Ho$cm H$m?

EH$ chmZ J§‘V nmhþ ¶m.EH$ chmZ J§‘V nmhþ ¶m.EH$ chmZ J§‘V nmhþ ¶m.EH$ chmZ J§‘V nmhþ ¶m.EH$ chmZ J§‘V nmhþ ¶m.
EH$ H$mMoMr Zir ¿¶m. AÜ¶m© n¶ªV nmUr

^am. Ë¶m nmÊ¶mV 15 Vo 20 ‘r.cr. Ho$amogrZ
Q>mH$m. Ë¶m‘Ü¶o EH$m‘mJo EH$ ßcm°ñQ>rH$ ~Q>Z,
Q>mMÊ¶m, AmJnoQ>rÀ¶m H$mS¶m, chmZ IS>o,
chmZ H$mJXr ~m°c, H$mhr dmiwMo H$Z, WmoS>m
o‘oR>m, Q>mH$m. Ë¶mV CH$icoë¶m ZirMo Vm§§S>
~§X H$am Am{U Ë¶mg Mm§Jco hcdm. WmoS>çm
doi dmQ> nhm Am{U Z§Va H$m¶ KS>Vo ¶mMo
{Z[aúmU H$am.

AmH¥$Vr-1AmH¥$Vr-1AmH¥$Vr-1AmH¥$Vr-1AmH¥$Vr-1

Ho$amo{gZ nmÊ¶mda Va§JVo H$m? qH$dm Ho$amo{gZ
da nmUr Va§JVo H$m?
H$moUË¶m dñVw Ho$amo{gZ da Va§JUVmV?
H$moUVr dñVw Ho$amo{gZ ‘Ü¶o ~wS>Vo na§Vw
nmÊ¶mda Va§JVo?
H$moUË¶m dñVw nmÊ¶mV ~wS>VmV?
Vw‘À¶m H¥$VrMm {ZH$mc XmI{dUmè¶m ZirMr
AmH¥$Vr H$mT>m?
doJdoJù¶m dñVw doJdoJù¶m [aVrZo H$m
dmJVmV?
¶m àíZmM§r CÎmao AmnU ¶m YS>çmV ‘m{hV

H$aUma AmhmoV.
Vwåhmcm ‘m{hV Amho H$m? Oa H$mMoMr

JmoQ>r Am{U chmZ cmH$S>mMm VwH$S>m nmÊ¶mV
Q>mH$cm AgVm H$mMoMr JmoQ>r nmÊ¶mV ~wS>Vo
na§Vw chmZ cmH$S>mMm VwH$S>m nmÊ¶mda Va§JVo.
Ago H$m KS>Vo Vwåhmcm ‘m{hV Amho H$m¶?
H$mMoMr JmoQ>r dOZ Agë¶m‘wio nmÊ¶mV ~wS>Vo
Am{U chmZ cmH$S>mMm VwH$S>m hcH$m Agë¶m‘wio
nmÊ¶mda Va§JVo Aem Amncm {dMma Amho.

AmVm EH$m cmH$S>mMm R>moH$im ¿¶m Or
H$mMoMr JmoQ>r noúmm dOZXma Amho. Ë¶mg nmÊ¶mV
R>odm H$m¶ KS>Vo?

JmoQ>rnoúmm dOZXma cmH$S>mMm R>moH$im nmÊ¶mV
H$m Va§JVo?
"OS>' Am{U "hcH$m' ¶mMm AW© H$m¶ Amho?
darc H¥$VrMo n[aUm‘ ‘m{hV H$aÊ¶mgmR>r

YS>mYS>mYS>mYS>mYS>m
8 Va§JUmè¶m dñVwVa§JUmè¶m dñVwVa§JUmè¶m dñVwVa§JUmè¶m dñVwVa§JUmè¶m dñVw
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"OS>' ¶m nXmMm AW© g‘Ocm nm{hOo. Amnë¶m
amoOÀ¶m {OdZmV ¶m eãXmcm XmoZ àH$mao dmné
eH$Vmo. AmnU "" XmoZ {H$cmo J«‘ cmHw$S> ho
EH$ {H$cmoJ«‘ cmoI§S>mnoúmm dOZXma AgVo''
Ago AmnU åhUVmo ¶mM doir "" cmoI§S> ho
cmH$S>mnoúmm dOZXma AgVo Ago gwÜXm åhUVmo''

¶m XmoÝhr dm³¶mVrc ""dOZXma'' ¶m
eãXmMm AWm©Vrc ’$aH$ Vwåhr ñnï> H$é eH$Vm
H$m? {dkmZmV AmnU dmnacoë¶m àË¶oH$ eãXmMm
AW© Zoh‘r gmaIm {ZKVmo ¶mMr ImÌr XoVo.

nm{hë¶m dm³¶mV "" Oa AmnU XmoZ {H$.J«.
dOZmMo cmHw$S> VamOwÀ¶m EH$m nmaS>çmV Am{U
EH$ {H$.J«. dOZmMo cmoI§S> Xþgè¶m nmaS>çmV
R>odë¶mg VamOwMr Xm§S>r cmHw$S> Agcoë¶m
nmaS>çmH$S>o da ¶oVo.'' Xþgè¶m dm³¶mMm AW©
H$m¶ Amho?

Xþgè¶m dm³¶mV Ooìhm AmnU åhUVmo, cmoI§S>
ho cmH$S>m noúmm dOZXma AgVo. ¶mMm AW©
Oa AmnU EH$mM AmH$mamMm cmoI§S>mMm Am{U
cmH$S>mMm VwH$S>m KoD$Z Ë¶mMo dOZ Ho$co AgVm
cmoI§S>mMo dOZ cmH$S>mnoúmm OmñV ̂ aVo. (Ë¶mMo
KZ’$i g_mZ AgVo)

cmoI§S>mMr KZVm Ë¶m cmH$S>mÀ¶m KZVonoúmm
OmñV AgVo Ago {dkmZmÀ¶m ^mfoV åhUVmV.
KZVoMr ì¶m»¶m dñVw‘mZ à{V EH$H$ KZ’$i
Aer H$aVmV.

KZVmKZVmKZVmKZVmKZVm =

KZVoMo EH$H$              qH$dm

åhUwZ AmnU åhUw eH$Vmo H$s, OmñV
KZVoMr dñVw "dOZ' Am{U H$‘r KZVoMr
dñVw "hcH$s' AgVo.

KZVm- gmnoúm KZVm ¶m§Mr VwcZm:KZVm- gmnoúm KZVm ¶m§Mr VwcZm:KZVm- gmnoúm KZVm ¶m§Mr VwcZm:KZVm- gmnoúm KZVm ¶m§Mr VwcZm:KZVm- gmnoúm KZVm ¶m§Mr VwcZm:
  H$m¶©H¥$Vr- 1H$m¶©H¥$Vr- 1H$m¶©H¥$Vr- 1H$m¶©H¥$Vr- 1H$m¶©H¥$Vr- 1

gma»¶m AmH$mamÀ¶m XmoZ n[aúmm Zù¶m
¿¶m. EH$ n[aúmm Zir nmÊ¶mZo Am{U Xþgar
n[aúmm Zir VocmZo H$mR>moH$mR> ^am.

H$moUVo dOZ OmñV Amho?
 H$moUË¶m Ðì¶mMo KZVm OmñV Amho?

a~a Am{U cmH$S>mMo g‘mZ AmH$mamMo XmoZ
R>moH$io ¿¶m.

¶mn¡H$s H$moUVm R>moH$im OmñV dOZXma
Amho?

H$moUmMr KZVm OmñV Amho?

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

g‘Om Vw‘À¶m Odi XmoZ R>moH$io AmhoV
Am{U Vo H$moUË¶m nXmWmªZr ~Zcoco AmhoV ho
Vwåhmcm ‘m{hV Zmhr. EH$m R>moH$ù¶mMo KZ’$i
30 go.‘r.3 KZ Am{U Xþgè¶mMo KZ’$i 60
go.‘r.3 KZ Amho. Xþgam R>moH$im hm nm{hë¶m
noúmm OmñV dOZXma Amho. ¶m ‘m{hVrdéZ
H$moUË¶m R>moH$ù¶mMr KZVm OmñV Amho. Vwåhr
gm§Jw eH$Vm H$m?

Ooìhm XmoZ dñVwMo KZ’$i ‘m{hV ZgVo.
Voìhm Ë¶m§À¶m dOZmÀ¶m AmYmamdéZ H$moUË¶m
dñVwMr KZVm OmñV Amho ho gm§JUo H${R>U
OmVo. XmoZ g‘mZ KZ’$imÀ¶m dñVw KoD$Z Ë¶mÀ¶m
dOZmMr VwcZm H$aUo hm dñVwÀ¶m KZVoMr
VwcZm H$aÊ¶mMm EH$ Cnm¶ Amho. na§Vw H$mhr
KZmgmR>r ho e³¶ Zmhr.

¶mgmR>r AmnU àË¶oH$ dñVwÀ¶m KZVoMr
VwcZm nmÊ¶mgmo~V H$aÊ¶mÀ¶m EH$m gmÜ¶m
nÜXVrMm Cn¶moJ H$aVmo. Imcrc H¥$VrdéZ
àË¶oH$ KZ dñVwMr nmÊ¶mÀ¶m VwcZoer {H$Vr
nQ> KZ Amho ho ‘m{hV H$é eH$Vmo. ¶mcmM
Ë¶m dñVwMr gmnoúm KZVm åhUVmV.

J«°‘J« °‘J« °‘J« °‘J« °‘
go.‘r.go.‘r.go.‘r.go.‘r.go.‘r.3

dñVw‘mZdñVw‘mZdñVw‘mZdñVw‘mZdñVw‘mZ
KZ’$iKZ’$iKZ’$iKZ’$iKZ’$i

{H$.J«{H$.J «{H$.J «{H$.J «{H$.J «
‘r‘r‘r‘r‘r3
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dñVwMr gmnoúm KZVmdñVwMr gmnoúm KZVmdñVwMr gmnoúm KZVmdñVwMr gmnoúm KZVmdñVwMr gmnoúm KZVm =

dñVwMr gmnoúm KZVm H$mT>Ê¶mgmR>r n{hë¶m§Xm
AmnUmg dñVwMo dOZ Am{U Z§Va nmÊ¶mÀ¶m
g‘mZ KZ’$imMo dOZ H$mT>co nm{hOo. Z§Va

Ë¶m XmoÝhr dOZmMr VwcZm Ho$cr nm{hOo.
hr {H«$¶m H$emàH$mao KS>Vo ¶mgmR>r EH$

H¥$Vr H$é. AJmoXa Vw‘À¶m dOZ H$aÊ¶mÀ¶m
CnH$aUmMr VnmgUr H$am. AmnUmg dñVw§§Zm
AZoH$ doim ‘moOë¶m nm{hOo. åhUwZ Vw‘Mo
CnH$aU {ZQ> H$m‘ Ho$co nm{hOo.

CÔoe:CÔoe:CÔoe:CÔoe:CÔoe: {Za{Zamù¶m dñVwMr gmnoúm KZVm ‘m{hV H$aUo.
Amdí¶H$ gm‘«Jr:Amdí¶H$ gm‘«Jr:Amdí¶H$ gm‘«Jr:Amdí¶H$ gm‘«Jr:Amdí¶H$ gm‘«Jr: ^éZ dmhcocr nmÌ(^m§S>o), 50 ‘r.cr. ‘mnmMo X§S>Jmoc dOZmMm VamOw,
dOZ qH$dm VmUH$mQ>m, ImoS> a~a, cmH$S>r R>moH$im, H$mMoMr MH$Vr, cmoI§S>r {Iio, ßcm°ñQ>rH$Mm
KZ, Aë¶w{‘Zr¶‘ nÍ¶mMm VwH$S>m, H$mMoMr JmoQ>çm, XJS>, ~wM BË¶mXr, (gwMZm : Vwåhr KoVcoë¶m
dñVwMo KZ’$i 20 gr.gr. noúmm OmñV Agm¶cm nm{hOo Am{U Vr dñVw nmoH$ir Zgmdr.) Vw‘À¶m
H¥$VrV n[aUm‘mg Vº$m 1 ‘Ü¶o Zm§oXUr H$am.( ¶m V³Ë¶mV Vw‘À¶m dhrV {chm)

Vº$m -1Vº$m -1Vº$m -1Vº$m -1Vº$m -1

50 ‘r.cr. ‘mnmÀ¶m X§S>JmocmMo dOZ H$am
¶oWo Ë¶mÀ¶m dOZmMr Zm|X H$am. dOZ=.........
nÜXV:nÜXV:nÜXV:nÜXV:nÜXV:
dñVwMo dOZ H$am. V³Ë¶mÀ¶m {Vgè¶m ñV§^mV
¶mMr Zm|XUr H$am.

dñVwÀ¶m KZ’$img g‘mZ AgUmè¶m
nmÊ¶mMo dOZ ‘m{hV H$aUo Oéar Amho. ^éZ
dmhcoë¶m nmÌmV Ë¶mÀ¶m MmoMrVwZ nmUr W|~
W§o~ gm§S>o n¶ªV AmoVm. Ooìhm nmUr Ë¶m MmoMrVwZ
W|~ W|~ gm§S>Uo ~§X hmoVo. Voìhm 50 ‘r.cr.
‘mnmMm X§S>Jmoc Ë¶m Imcr R>odm. Ë¶m dñVwcm
hiw hiw ^éZ dmhUmè¶m Ë¶m nmÌmV AmH¥$Vr
(2) ‘Ü¶o XmI{dë¶mà‘mUo Kgadm. nmÊ¶mMo

Am.2Am.2Am.2Am.2Am.2

H«$.g.H«$.g.H«$.g.H«$.g.H«$.g. dñVwMo Zm§ddñVwMo Zm§ddñVwMo Zm§ddñVwMo Zm§ddñVwMo Zm§d R> odcoë¶mR> odcoë¶mR> odcoë¶mR> odcoë¶mR> odcoë¶m
nmÊ¶mMo Am{UnmÊ¶mMo Am{UnmÊ¶mMo Am{UnmÊ¶mMo Am{UnmÊ¶mMo Am{U
X§S>Jm ocmMoX§S>Jm ocmMoX§S>Jm ocmMoX§S>Jm ocmMoX§S>Jm ocmMo

dOZdOZdOZdOZdOZ

dñVwÀ¶mdñVwÀ¶mdñVwÀ¶mdñVwÀ¶mdñVwÀ¶m
OmJrOmJrOmJrOmJrOmJr

R> odcoë¶mR> odcoë¶mR> odcoë¶mR> odcoë¶mR> odcoë¶m
nmÊ¶mMo dOZnmÊ¶mMo dOZnmÊ¶mMo dOZnmÊ¶mMo dOZnmÊ¶mMo dOZ

dñVwMrdñVwMrdñVwMrdñVwMrdñVwMr
gmnoúmgmnoúmgmnoúmgmnoúmgmnoúm
KZVmKZVmKZVmKZVmKZVm

dñVwMo dOZdñVwMo dOZdñVwMo dOZdñVwMo dOZdñVwMo dOZ

(1) (2) (3) (4) (5) (6)

{eVmo|S>o CSw> Z¶oo ¶mMr ImÌr ¿¶m. EH$Xm dñVw
Ë¶m ^éZ nmÌmÀ¶m MmoMrVwZ nmUr dmhmV
Ë¶mg 50 ‘r.cr.‘mnmÀ¶m X§S>JmocmV O‘m hmoVo.
nmÊ¶mMm àdmh Wm§~o n¶ªV dmQ> nhm(dñVw Ë¶m
nmÊ¶mV nwU©nUo ~wS>cocr Agmdr.) Oa dñVw
nmÊ¶mV nwU©nUo ~wS>mcr Zmhr Va Ë¶mcm
Q>mMUrÀ¶m gmhmæ¶mZo
n mÊ¶mV T >H $cm
(AmH ¥ $V r2 nhm)
nmÊ¶mgmo~V X§S>JmocmMo
dOZ H $a m Am {U
Ë¶mMr Zm|XUr Vº$m 4
‘Ü¶o H$am.

dñVwMr KZVmdñVwMr KZVmdñVwMr KZVmdñVwMr KZVmdñVwMr KZVm
 nmÊ¶mMr KZVmnmÊ¶mMr KZVmnmÊ¶mMr KZVmnmÊ¶mMr KZVmnmÊ¶mMr KZVm

à¶moJemim H¥$Vr 1à¶moJemim H¥$Vr 1à¶moJemim H¥$Vr 1à¶moJemim H¥$Vr 1à¶moJemim H¥$Vr 1
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 Oa AmnU ¶m dOZmVwZ d¥Îm {MVrH$ma
nmÌmMo dOZ H$mTw>Z Q>mH$ë¶mg AmnUmg nmÊ¶mMo
dOZ {‘iVo. (Vº$m -1 ‘Ü¶o C^r am§J) ho
nmÊ¶mMo dOZ Amho. Oo dñVwÀ¶m KZ’$imcm
g‘mZ Amho.

AmVm dñVwMr gmnoúm KZVm H$mT>Ê¶mgmR>r
AmnUmg dñVwMo dOZ (C^r am§J 6) KoD$Z
Ë¶mg nmÊ¶mÀ¶m g‘mZ KZ’$imer ^mJmH$ma
(C^r am§J-5) H$éZ H$mT>Vm ¶oVo. ¶mdéZ
dñVwMr KZVm nmÊ¶mnoúmm {H$Vr nQ> Amho gm§JVm
¶oVo.

nmÊ¶mMr gmnoúm KZVmnmÊ¶mMr gmnoúm KZVmnmÊ¶mMr gmnoúm KZVmnmÊ¶mMr gmnoúm KZVmnmÊ¶mMr gmnoúm KZVm =

Vwåhr Jmoim Ho$coë¶m gd© dñVwMr gmnoúm
KZVm ‘m{hV H$am.

Vº$m -1 déZ Imcrc àíZmMr CÎmao Úm
cmH$S>mMr gmnoúm KZVm H$m¶ Amho?
H$mMoMr gmnoúm KZVm H$m¶ Amho?
H$moUVm KZ Amho a~a H$m ßcm°ñQ>rH$?
darc dñVwMo XJS>mnoúmm KZ Am{U XJS>mnoúmm
H$‘r KZ ¶mV dJuH$aU H$am?
gmnoúm KZVm 1 noúmm H$‘r AgUmè¶m dñVw
nmÊ¶mV ~wS>VmV H$m Va§JVmV?
nmÊ¶mV ~wS>Umè¶m dñVwMr gmnoúm KZVm 1
noúmm H$‘r qH$dm Ë¶m noúmm OmñV AgVo
H$m?
H$moUVm KZ Amho cmHw$S> {H$ ~wM?
dñVwMr gmnoúm KZVm Am{U dñVwMo Va§JUo

-~wS>Uo ¶m‘Ü¶o Vwåhmcm H$m¶ ’$aH$ AmT>iwZ
¶oVmo?

gmnoúm KZVoMr EH$ ‘hËdmMr Jmoï> åhUOo

Ë¶mg EH$H$ ZgVo. H$maU dñVwMr KZVm
Am{U nmUr ¶m§Mo JwUmoÎma åhUOo gmnoúm KZVm
ho gma»¶m EH$H$mMr amerMr VwcZm Amho.
åhUwZ ¶mg EH$H$ ZgVo.

ÐdmMr gmnoúm KZVm:ÐdmMr gmnoúm KZVm:ÐdmMr gmnoúm KZVm:ÐdmMr gmnoúm KZVm:ÐdmMr gmnoúm KZVm:
AmnU KZmÀ¶m gmnoúm KZVo~Ôc MMm©

Ho$cr. AmnUmg ÐdmMr gwÜXm gmnoúm KZVm
‘m{hV H$amdr cmJVo. ¶mgmR>r ÐmdmÀ¶m pñWa
KZ’$imÀ¶m dOZmMr JaO Amho.

ÐdmMr gmnoúm KZVm ÐdmMr gmnoúm KZVm ÐdmMr gmnoúm KZVm ÐdmMr gmnoúm KZVm ÐdmMr gmnoúm KZVm  =

CÔoe: CÔoe: CÔoe: CÔoe: CÔoe: ŵB‘wJm§Mo Voc Am{U Ho$amo{gZMr gmnoúm
KZVm ‘m{hV H$aUo.
Amdí¶H$ gm{hË¶:Amdí¶H$ gm{hË¶:Amdí¶H$ gm{hË¶:Amdí¶H$ gm{hË¶:Amdí¶H$ gm{hË¶: 50 ‘r.cr. úm‘VoMr chmZ
erer (ererMo dOZ 10 J«‘ noúmm OmñV amhþ
Z¶o) dOZmMm VamOw dOZ qH$dm VmUH$mQ>m
Am{U XþY, ŵB©‘wJm§Mo Voc, Ho$amogrZ 50 ‘r.cr.
ho gd© doJdoJù¶m nmÌmV ¿¶mdo.
nÜXV:nÜXV:nÜXV:nÜXV:nÜXV: Imcrc qH$‘Vr H$mT>m.

[aH$må¶m {eerMo dOZ  = ……..........……..

50 ‘r.cr. nmUr Agcoë¶m {e{eMo dOZ
 = ............................

50 ‘r.cr. nmÊ¶mMo dOZ = …..........………

XþY Agcoë¶m {e{eMo dOZ H$am. Ë¶mMr Zm|XUr
Vº$m 2 ‘Yrc {Vgè¶m ñV§̂ mV H$am. BVa

à¶moJemim H¥$Vr2à¶moJemim H¥$Vr2à¶moJemim H¥$Vr2à¶moJemim H¥$Vr2à¶moJemim H¥$Vr2

dñVwMo dOZdñVwMo dOZdñVwMo dOZdñVwMo dOZdñVwMo dOZ
dñVwÀ¶m KZ’$img‘mZ nmÊ¶mMo dOZdñVwÀ¶m KZ’$img‘mZ nmÊ¶mMo dOZdñVwÀ¶m KZ’$img‘mZ nmÊ¶mMo dOZdñVwÀ¶m KZ’$img‘mZ nmÊ¶mMo dOZdñVwÀ¶m KZ’$img‘mZ nmÊ¶mMo dOZ ÐdmMo dOZÐdmMo dOZÐdmMo dOZÐdmMo dOZÐdmMo dOZ

nmÊ¶mÀ¶m gma»¶m KZ’$imMo dOZnmÊ¶mÀ¶m gma»¶m KZ’$imMo dOZnmÊ¶mÀ¶m gma»¶m KZ’$imMo dOZnmÊ¶mÀ¶m gma»¶m KZ’$imMo dOZnmÊ¶mÀ¶m gma»¶m KZ’$imMo dOZ
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134 Va§JUmè¶m dñVw

ÐdmgmR>r ho nwÝhm H$éZ Ë¶mÀ¶m dOZmMr Zmo§X
ñV§^ 3 ‘Ü¶o H$am. [aH$må¶m {e{eMo dOZ
Ë¶mVwwZ H$mTw>Z àË¶oH$ ÐdmMo dOZ H$mT>m Am{U

4 ñV§^mV {chm. ÐdmMo dOZ Am{U nmÊ¶mÀ¶m
gma»¶m KZ’$imer VwcZm H$éZ Ë¶m qH$‘VrZm
nmMì¶m ñV§̂ mV {chm.

Imcrc n«íZmMr CÎmao Vº$m -1 Am{U Vº$m
2 Mr VwcZm H$éZ Úm.

nmÊ¶mV ŵB©‘wJmMo Voc AmoVë¶mg H$moUVm
Ðd da Va§JVmo?
Oa cmH$S>mMm R>moH$im Ho$amo{gZ ‘Ü¶o R>odë¶mg
Vmo Va§JmVo H$m ~wS>Vmo? Vw‘À¶m CÎmamMo
H$maU gm§Jm?
‘oU~ÎmrMm VwH$S>m nmÊ¶mda Va§JVmo na§Vw
hmM VwH$S>m ÐdmV ~wS>Vmo g‘Om Ë¶mcm ‘X’
åhUë¶mg ‘X’ ÐdmMr gmnoúm KZVm 1
noúmm ‘moR>r qH$dm 1 noúmm chmZ hmoVo H$m?
nmÊ¶mV XþY {‘i{dco qH$dm Zmhr Vo gmnoúm

KZVodéZ H$mT>Vm ¶oVo H$m? Mcm ‘m{hV H$aÊ¶mMm
à¶ËZ H$é.

Oa AmnU H$mhr nmUr XþYmV Q>mH$co Va
Ë¶m {‘lUmMr gmnoúm KZVm XþYmÀ¶m gmnoúm
KZVonoúmm H$‘r qH$dm OmñV AgVo H$m?
Vº$ -2 Mm g§X ©̂ CÎmamgmR>r KoD$ ¶m.

Oa EH$mM KZ’$imÀ¶m XmoZ ~mQ>c KoD$Z
EH$m ~mQ>crV XþY Am{U Xþgè¶m ~mQ>crV
XþY Am{U nmÊ¶mMo {‘lU KoVë¶mg H$moUVr
dOZXma AgVo.
ho AmnU EH$m gmÜ¶m CnH$aUm ìXmao ‘m{hV

H$aVm ¶oVo Ë¶mg Xþ½YVm‘mnr lactometer
åhUVmV.

H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2H$m¶©H¥$Vr -2

Xþ½YVm‘mnr V¶ma H$aUoXþ½YVm‘mnr V¶ma H$aUoXþ½YVm‘mnr V¶ma H$aUoXþ½YVm‘mnr V¶ma H$aUoXþ½YVm‘mnr V¶ma H$aUo
YmVwM o Q >m oH$ Agcocr EH$ n oZrMr

H$mS>r([a’$sc) ¿¶m CH$iVr n[ajm Zir ¿¶m
Am{U Ë¶mg nmÊ¶mZo ^am.

AmH¥$Vr 3 ‘Ü¶o XmI{dë¶mà‘mUo [a{’$cÀ¶m
YmVwMo Q>moH$ nmÊ¶mV R>odm ([a’$sc nmÊ¶mV C^r
amhþ eH$V Zmhr.AmH¥$VrV XmI{dë¶mà‘mUo Vr
[VaH$g C^r amhmVo Am{U {VMo YmVwMo Q>moH$
ZirÀ¶m q^Vrcm ñne© H$aVo. AmH¥$Vr 3 ‘Ü¶o
XmI{dë¶mà‘mUo [a{’c gai C^r amhÊ¶mgmR>r
H$m¶ H$amdo cmJVo)

Vº$m -2Vº$m -2Vº$m -2Vº$m -2Vº$m -2

(1) (2) (3) (4) (5)

1 XþY

2 ^wB©‘wJmMo Voc

3 Ho$amogrZ

A.H«$. ÐdmMo ZmdÐdmMo ZmdÐdmMo ZmdÐdmMo ZmdÐdmMo Zmd ÐdmMo dOZ
(J«‘)

ÐdmMr gmnoúm
KZVm

Ðd Agcoë¶m {eerMo
dOZ (J«‘ ‘Ü¶o)
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[a’$sc (H$mS>r) nwU©nUo nmÊ¶mV ~wS>co qH$dm {VMm H$mhr ̂ mJ nmÊ¶mÀ¶m n¥ð>̂ mJmÀ¶m da AgVo?
noZMr gmhmæ¶mZo [a{’$c nmÊ¶mÀ¶m n¥ð>^mJmÀ¶m da Amcoë¶m

^mJmg Iwngm.
CH$ië¶m Zir‘Yrc nwU©nmUr Imcr AmoVm Am{U Ë¶mV nwU© XþY ^am.

XþYmV Vr H$mS>r Va§JVo XþYmV Vr nmÊ¶mà‘mUoM IwU Ho$coë¶m ^mJmn¶ªV ~wS>Vo
H$m¶? Oa Zmhr Va Vr nmÊ¶mnoúmm H$‘r qH$dm OmñV ~wS>Vo H$m? Ago H$m
KS>Vo?

XþYmÀ¶m n¥ð>̂ mJmÀ¶m XmI{dcoë¶m H$mS>rÀ¶m daÀ¶m ^mJmda Xþgar IwU
H$am.

AmVm XþY Am{U nmÊ¶mMo {‘lU Ë¶m CH$iË¶m n[ajm ZirV AmoVm.
AmnU H$mS>rg Ë¶m {‘lUmV R>odco AgVm Hw$R>n¶ªV Vr ~wS>Vo? A§XmO cmdm?

Oa Vw‘Mm A§XmO Iam Agë¶mg XþY Am{U nmÊ¶mÀ¶m {‘lUmV
àË¶úmnUo [a{’$ccm ~wS>dwZ nhm.

AmVm Vwåhr darc CnH$aUmdéZ XþYmV nmUr {‘gicoco Amho qH$dm Zmhr ¶mMr n[aúmm
H$é eH$Vm.

ÐdmMr KZVm ‘m{hV H$aÊ¶mgmR>r AmnU ¶m gmaIoM CnH$aU OcJwéËd‘mnH$ /
KZVm‘mnrMm Cn¶moJ H$aVmo.
CXmhaU-1CXmhaU-1CXmhaU-1CXmhaU-1CXmhaU-1
nmUr Am{U XþYmÀ¶m {‘lUmMr à^mdr KZVm H$m¶ Amho Ooìhm-

i) Vo g‘mZ dñVw‘mZmV KoVë¶mg
ii) g‘mZ KZ’$imV KoVë¶mg

gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
g‘Om nmUr Am{U XþYmMr KZVm  ρ1 Am{U  ρ2

i) Ooìhm Vo EH$mM dñVw‘mZ  ‘m’ Am{U EH$M KZ’$imMo V1 Am{U V2 Mo KoVë¶mg nmÊ¶mMo
dñVw‘mZ  m = ρ1V1 ; V1    =           Am{U XþYmMo dñVw‘mZ   m = ρ2V2 ; V2 =

nmUr Am{U XþYmMo EHw$U dñVw‘mZ m + m = 2m

nmUr Am{U XþYmMo EHw$U KZ’$i V1 + V2=             +

= m (         +      )

=

AmH¥$Vr 3 V¶maAmH¥$Vr 3 V¶maAmH¥$Vr 3 V¶maAmH¥$Vr 3 V¶maAmH¥$Vr 3 V¶ma
Ho$cocm Xþ½YVm‘mnrHo$cocm Xþ½YVm‘mnrHo$cocm Xþ½YVm‘mnrHo$cocm Xþ½YVm‘mnrHo$cocm Xþ½YVm‘mnr

 m
ρ

1

 m
ρ

2

 m
ρ

1

 m
ρ

2

 1
 ρ

1

 1
 ρ

2

 m (ρ1 + ρ2)
 ρ

1 ρ2
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      {‘lUmMr n[aUm‘H$mar KZVm {‘lUmMr n[aUm‘H$mar KZVm {‘lUmMr n[aUm‘H$mar KZVm {‘lUmMr n[aUm‘H$mar KZVm {‘lUmMr n[aUm‘H$mar KZVm ( ρρρρρ
narnarnarnarnar)= EHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$i

=

=

=

ii) Vo EH$m KZ’$imMo  ‘V’ KoD$Z Ë¶m§Mo dñVw‘mZ m1 Am{U m2
nmÊ¶mMo KZ’$i V = m1

 /
 ρ1

åhUOo            m1 = Vρ
1

Am{U XþYmMo KZ’$i  V = m1
 /

 ρ1

åhUOo    m2 = V ρ2

nmUr Am{U XþYmMo EHw$U dñVw‘mZ m1 + m2 = V ρ1 + V ρ2

        = V (ρ1 + ρ2)
nmUr Am{U XþYmMo EHw$U KZ’$i      V + V  = 2V
{‘lUmMr n[aUm‘H$mar KZVm{‘lUmMr n[aUm‘H$mar KZVm{‘lUmMr n[aUm‘H$mar KZVm{‘lUmMr n[aUm‘H$mar KZVm{‘lUmMr n[aUm‘H$mar KZVm   ( ( ( ( ( ρρρρρ

n[an[an[an[an[a ) = EHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$iEHw$U dñVw‘mZ/ EHw$U KZ’$i
ρ

n[a    = V (ρ1 + ρ2)
        2V

        =         (ρ1 + ρ2)
1
2

2 m
m (ρ1 + ρ2)  /  ρ1 ρ2

2
 (ρ1 + ρ2)  /  ρ1 ρ2

2   ρ1 ρ2

 ρ1 + ρ2

dñVw nmÊ¶mda Ho$ìhm Va§JVmV?dñVw nmÊ¶mda Ho$ìhm Va§JVmV?dñVw nmÊ¶mda Ho$ìhm Va§JVmV?dñVw nmÊ¶mda Ho$ìhm Va§JVmV?dñVw nmÊ¶mda Ho$ìhm Va§JVmV?

H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3H$m¶©H¥$Vr-3

nmÊ¶mda Va§JUmè¶mÀ¶m dñVwMo OS>ËdnmÊ¶mda Va§JUmè¶mÀ¶m dñVwMo OS>ËdnmÊ¶mda Va§JUmè¶mÀ¶m dñVwMo OS>ËdnmÊ¶mda Va§JUmè¶mÀ¶m dñVwMo OS>ËdnmÊ¶mda Va§JUmè¶mÀ¶m dñVwMo OS>Ëd
nmÊ¶mnoúmm OmñV AgVo H$m?nmÊ¶mnoúmm OmñV AgVo H$m?nmÊ¶mnoúmm OmñV AgVo H$m?nmÊ¶mnoúmm OmñV AgVo H$m?nmÊ¶mnoúmm OmñV AgVo H$m?

à¶moJ H¥$Vr-1 ‘Yrc dñVwgma»¶m chmZ
dñVw Jmoim H$am. nmÊ¶mZo ^acoë¶m ½cmg ‘Ü¶o
Ë¶m dñVw EH$m‘mJo EH$ Q>mH$m Am{U Ë¶m ~wS>VmV
H$m nmÊ¶mda Va§JVmV ¶mMo [Z[aúmU H$am. Vº$m
3 ‘Ü¶o Vw‘À¶m {Z[aúmUmMr Zm|X H$am.

Vº$m -1 déZ gmnoúm KZVoÀ¶m {H$§‘Vr
¿¶m.

Vº$m -3Vº$m -3Vº$m -3Vº$m -3Vº$m -3
dñVw gmnoúm KZVm   Va§JUmao-~wS>Uo

ImoS>a~a
a~amMm M|Sw>
ßcmñQ>rH$Mm KZ
ßcmñQ>rH$ noZ
cmoI§S>r {Iio
ŵ{‘Vr¶ noÅ>r

H$mMoMr JmoQ>r
cmHw$S>
XJS>
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darc H¥$VrdéZ Vw‘À¶m {ZXe©Zmg H$m¶
¶oVo?

nmÊ¶mnoúmm OS>Ëd OmñV Agcoë¶m dñVw
nmÊ¶mda H$m Va§JVmV?

nmÊ¶mnoúmm OmñV OS>Ëd Agcoë¶m dñVwnmgwZ
~Zcoë¶m nmÊ¶mda Va§JUmè¶m dñV§wMr ¶mXr
~Zdm?

AmnUmg ‘m{hV Amho H$m¶? 1 noúmm ‘moR>çm
gmnoúm KZVm Agcoë¶m dñVw nmÊ¶mV ~wS>VmV.
na§Vw H¥$Vr 3 ‘Ü¶o AmnUmg {XgwZ Amco H$s, 1
noúmm ‘moR>çm gmnoúm KZVm Agcoë¶m dñVw H$Yr
H$Yr nmÊ¶mda Va§JVmV.

åhUwZ AmnU gmnoúm KZVoÀ¶m AmYmamdéZ
dñVw nmÊ¶mda Va§JUmVmV qH$dm ~wS>VmV ho
gm§Jw eH$V Zmhr. ¶oWo Z¸$sM H$mhr KQ>H$ AmnU
cúmmV KoVco nm{hOo.

dñVwcm Va§JÊ¶mgmR>r Ë¶m dñVwV AgUmar
{deof JwUY‘m©Mr Mm¡H$er H$é na§Vw ~wS>Umè¶m
dñVwV hm JwUY‘© ZgVmo ¶mMr Mm¡H$er H$é.

à¶moJ H¥$Vr -1 ‘Ü¶o dñVwMo dOZ Am{U
Ë¶mìXmao KoVcoë¶m nmÊ¶mMo dOZ ¶m§Mr VwcZm
H$éZ Ë¶m§Mr AmnU gmnoúm KZVm ‘m{hV H$é.
Ë¶m H¥$VrV AmnU nXmWm¥g nmÊ¶mV nwU©nUo
~wS>dwZ {dñWmnrV nmÊ¶mg Jmoim H$é.

AmVm {hM H¥$Vr WmoS>çm doJù¶m àH$mao H$é
¶m.

dñVwcm nwÝhm nmÊ¶mV R>odm na§Vw ¶m doiog
Vr ~wS>V Agoc Va ~wSw> Úm. Am{U Va§JV
Agoc Va Va§Jw Úm. Ë¶mZ§Va {dñWmn{V nmÊ¶mMo
dOZ dñVwÀ¶m dOZmMr VwcZm H$é ¶m.

H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4

dñVwMo dOZ Am{U Ë¶mìXmao {dñWm{nVdñVwMo dOZ Am{U Ë¶mìXmao {dñWm{nVdñVwMo dOZ Am{U Ë¶mìXmao {dñWm{nVdñVwMo dOZ Am{U Ë¶mìXmao {dñWm{nVdñVwMo dOZ Am{U Ë¶mìXmao {dñWm{nV
nmÊ¶mMo dOZ gmaIo AgVo H$m?nmÊ¶mMo dOZ gmaIo AgVo H$m?nmÊ¶mMo dOZ gmaIo AgVo H$m?nmÊ¶mMo dOZ gmaIo AgVo H$m?nmÊ¶mMo dOZ gmaIo AgVo H$m?

EH$ {~H$a KoD$Z Ë¶mMo dOZ H$am. Ë¶mMo
dOZ Vw‘À¶m d{hV {chm.

^éZ dmhUmè¶m ^aUrV nmUr ^am.
Ë¶mÀ¶m ZirVwZ nmUr OmUo Wm§~o n¶ªV dmQ>
nhm. Z§Va {~H$acm VamOw‘YwZ H$mTw>Z Ë¶m ̂ éZ
dmhUmè¶m ^aUrÀ¶m Imcr R>odm. cmH$S>mMm
R>moH$im nmÊ¶mZo Amocga H$éZ Ë¶mg hiwhiw
Ë¶m nmUr ^éZ dmhUmè¶m ^aUrV R>odm. ~c
O~arZo cmH$S>mÀ¶m R>moH$ë¶mg nmÊ¶mV ~wSdw
ZH$m. Am{U nmUr ~mhoa nS>Ê¶mÀ¶m ‘mJ© ~§X
hmoUma Zmhr ¶mMr ImÌr H$am. Ë¶m ^aUrVrc
nmUr R>moH$ù¶m‘wio ̂ éZ dmhVo Am{U Ë¶m ~mhoa
¶oÊ¶mÀ¶m ‘mJm©da {~H$a R>odwZ Ë¶m‘Ü¶o O‘m
H$am.

Ë¶m cmH$S¶mÀ¶m R>moH$ù¶mZo {dñWm{nV
Hoo$coë¶m nmÊ¶mMo dOZ Ë¶m cmH$S>r R>moH$ù¶mÀ¶m
dOZmg g‘mZ qH$dm Ë¶mnoúmm OmñV amhVo H$m
¶mMm {dMma Vwåhr H$am? A§XmO cmdm. {~H$a
‘Yrc {dñWm{nV nmUr VamOwÀ¶m EH$m nmaS>çmV
R>odm. Ë¶m cmH$S>r R>moH$ù¶mg ~mhoa H$mSw>Z ñdÀN>
nwgm Am{U VamOwÀ¶m Xþgè¶m nmaS>çmV R>odm.
AmH¥$Vr 4 ‘Ü¶o XmI{dë¶mà‘mUo R>moH$ù¶mÀ¶m
nmaS>çmV [aH$må¶m {~H$aÀ¶m dOZmEodT>o dOZ
R>odm.

Am.4Am.4Am.4Am.4Am.4
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XmoÝhr nmaS>o g‘mZ hmoVmV H$m?
cmH$S>r R>moH$ù¶mZo {dñWm{nV Ho$coë¶m nmÊ¶mMo
dOZ ho Ë¶m cmH$S>r R>moH$ù¶mÀ¶m dOZmÀ¶m
H$‘r qH$dm g‘mZ qH$dm Ë¶mnoúmm OmñV
hmoVo H$m?
hm à¶moJ BVa Va§JUmè¶m Am{U ~wS>Umè¶m

dñVw KoD$Z dma§dma H$am. Va§JUmè¶m dñVw Ogo
Vº$m -4Vº$m -4Vº$m -4Vº$m -4Vº$m -4

A.A.A.A.A. dñVwMo ZmddñVwMo ZmddñVwMo ZmddñVwMo ZmddñVwMo Zmd dñVwMo dOZdñVwMo dOZdñVwMo dOZdñVwMo dOZdñVwMo dOZ {dñWm{nV Pmcoë¶m nmÊ¶mMo{dñWm{nV Pmcoë¶m nmÊ¶mMo{dñWm{nV Pmcoë¶m nmÊ¶mMo{dñWm{nV Pmcoë¶m nmÊ¶mMo{dñWm{nV Pmcoë¶m nmÊ¶mMo
H«$H«$H«$H«$H«$ dOZdOZdOZdOZdOZ
1 ßcm°ñQ>rH$Mr dmQ>r
2 M|Sw>
3 pñQ>cMo nmÌ
4 Va§JUmao ’$i
5 ~wS>Umao ’$i
6

7

8

Va§JUmè¶m dñVw Am{U Ë¶m‘wio {dñWm{nV
Pmcoë¶m nmÊ¶m‘Yrc g§~§Y ¶mMo ñnîQ>rH$aU
Vº$m 4 À¶m AmYmamZo H$am.

dñVwZm Va§J{dUmè¶m {Z¶‘mZwgma dñVwÀ¶m
{deof JwUY‘m©cm Vwåhr ì¶º$ H$é eH$Vm H$m?

( Va§JUmè¶m nXmWm©À¶m {deof JwUY‘m©Mr
AmoiI ¶m H¥$Vr‘Ü¶o nm{hë¶m§Xm AmH$s©‘rS>rg
Zr emoYcr ¶m YS>çmV g‘moa Vwåhr Ë¶mMr
‘m{hVr ¿¶mc)

nmÊ¶mda Va§JUmè¶m cmoI§S>mÀ¶m Cnm¶mMm
Vwåhr {dMma H$é eH$Vm H$m? H$Xm{MV Imcrc
H¥ $Vr‘ wi o V wåhmcm cm oI §S > mg nmÊ¶mda
Va§J{dÊ¶mgmR>r H$mhr Cnm¶ {‘ioc.

H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5

A°ë¶w‘rZr¶‘cm nmÊ¶mda Va§J{dUoA°ë¶w‘rZr¶‘cm nmÊ¶mda Va§J{dUoA°ë¶w‘rZr¶‘cm nmÊ¶mda Va§J{dUoA°ë¶w‘rZr¶‘cm nmÊ¶mda Va§J{dUoA°ë¶w‘rZr¶‘cm nmÊ¶mda Va§J{dUo
EH$ Aë¶y{‘Zr¶‘Mm chmZ nmVi nmÌ

¿¶m. Ë¶mg Mma qH$dm nmM doim KS>r H$am.
àË¶oH$ KS>rZ§Va Ë¶mcm KÅ>nUo Xm~m. à¶moJ
H¥$Vr 1 ‘Ü¶o Vwåhr AmYrM Aë¶y{‘Zr¶‘Mr
gmnoúm KZVm ‘m{hV Ho$cr. Aë¶y{‘Zr¶‘À¶m
{Xcoë¶m gmn oúm KZVoÀ¶m qH$‘VrdéZ
Aë¶w{‘Zr¶‘Mm nmVi nmÌ nmÊ¶mda Va§JVmo
qH$dm ~wS>Vmo ¶mMm A§XmO cmdm?

Aë¶w{‘Zr¶‘Mm KS>r Ho$cocm chmZ
nmVi nmÌ nmÊ¶mV Q>mH$m Am{U Vw‘Mm A§XmO
Iam Amho H$s ImoQ>m Amho ¶mMr n[aúmm H$am.

AmVm Aë¶w{‘Zr¶‘À¶m chmZ nmVi
nmÍ¶mMr KS>r H$mT>m Am{U Ë¶mMr EH$ chmZ
dmQ>r ~Zdm hr dmQ>r nmÊ¶mV R>odm Am{U Vr
nmÊ¶mV Va§JVo qH$dm ~wS>Vo Vo nhm.

ßcmñQ>rH$Mr dmQ>r, M|Sw>, pñQ>MVo nmÌ, ’$i
BË¶mXr,

àË¶oH$ g§X^m©V {dñWmnVrV nmÊ¶mMo
dOZ ho dñVwÀ¶m dOZmnoúmm H$‘r g‘mZ qH$dm
Ë¶mnoúmm OmñV Amho H$m ¶mMr VnmgUr H$am.
Vw‘À¶m {Z[aúmUmg Vº$m -4 ‘Ü¶o Zm|XUr
H$am.
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Aë¶w{‘Zr¶‘Mr nmVi nmÍ¶mMr dmQ>r {H$Vr
nmUr {dñWm{nV H$aVo?
KS>r Ho$coë¶m Aë¶w{‘Zr¶‘À¶m nmVi
nmÍ¶mZo {dñWm{nV Ho$coco nmUr Am{U
Aë¶w{‘Zr¶‘À¶m nÍ¶m§Zr ~Zcoë¶m dmQ>rZo
{dñWm{nV Ho$cooco nmUr gmaIo AmhoV H$m?
nXmWm©À¶m Va§JÊ¶mÀ¶m pgÜXm§Vm déZ

Aë¶w{‘Zr¶‘Mr dmQ>r H$m Va§JVo ¶mMo ñnï>rH$aU
H$am.

cmoI§S> Am{U pñQ>cZr ~Zcoco ‘moR>o OhmO
nmÊ¶mda H$m Va§JVo cmoI§S>mMm chmZ VwH$S>m
nmÊ¶mV ~wS>Vmo Vwåhr ñnîQ> H$é eH$Vm
H$m?
YmVwÀ¶m VwH$S>çmnoúmm YmVwMr dmQ>r OmñV
nmUr {dñWmnZ H$m H$aVo?

h o ‘m{hV H$aÊ¶mgmR>r V wåhmcm
àdmhm‘Yrc Xm~ ‘m{hV H$aUo Oéar Amho?

nmÊ¶mVrc CÜd©Jm‘r ~cnmÊ¶mVrc CÜd©Jm‘r ~cnmÊ¶mVrc CÜd©Jm‘r ~cnmÊ¶mVrc CÜd©Jm‘r ~cnmÊ¶mVrc CÜd©Jm‘r ~c
Ooìhm AmnU ^m§S>çmVrc nmÊ¶mÀ¶m

n¥ð>^mJmda dñVw R>odVmo n¥ÏdrMo JwéËd~c Ë¶m
dñVwcm ImcÀ¶m {XeoZo AmoT>Vo åhUOo Ë¶m
^m§S>¶mÀ¶m VimH$S>o AmoT>Vo. VWmnr Vr dñVw
nmÊ¶mda Va§JÊ¶mgmR>r JwéËdmH$f©U ~cmg
g§VwcrV H$aÊ¶mgmR>r VoWo CÜd©Jm‘r ~c AgVo
ho CÜd©Jm‘r ~c nmÊ¶mnmgwZ ¶oVo Oa dñVwdarc
JwéËdmH$f©U ~c ho nmÊ¶mÀ¶m CÜd©Jm‘r
~cmnoúmm OmñV Agë¶mg dñVw nmÊ¶mV ~wS>Vo.
¶m CÜd©Jm‘r ~cmMo {Z[aúmU H$aÊ¶mgmR>r EH$
chmZer H¥$Vr H$é ¶m.

H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6H$m¶©H¥$Vr -6

ÐdmÀ¶m CÜd©Jm‘r ~cmMo {Z[aúmUÐdmÀ¶m CÜd©Jm‘r ~cmMo {Z[aúmUÐdmÀ¶m CÜd©Jm‘r ~cmMo {Z[aúmUÐdmÀ¶m CÜd©Jm‘r ~cmMo {Z[aúmUÐdmÀ¶m CÜd©Jm‘r ~cmMo {Z[aúmU
H$aUo:H$aUo:H$aUo:H$aUo:H$aUo:

EH$ [aH$m‘r ßcmñQ>rH$Mr ~mQ>c ¿¶m. Ë¶mMo
PmH$U KÅ> ~gdm. EH$ ~°Ho$Q> nmÊ¶mV ~m°Q>c
R>odm. ~m°Q>c Va§JVo.

AmH¥$VrV XmI{dë¶mà‘mUo Vw‘À¶m hmVmZo
~m°Q>crcm nmÊ¶mV T>H$cm.

AmH¥$Vr-5AmH¥$Vr-5AmH¥$Vr-5AmH¥$Vr-5AmH¥$Vr-5

Vwåhmcm CÜd©Jm‘r ~c OmUdVo H$m? AOwZ
Imcr T>H$cÊ¶mMm à¶ËZ H$am. Vwåhmcm
CÜd©Jm‘r àUmoXmV H$mhr dmT> Pmcocr OmUdVo
H$m? dmñV{dH$nUo Vwåhr Ogo Ogo ~m°Q>ccm
Imcr T>H$cÊ¶mMm à¶ËZ H$amc Ver nmÊ¶mÀ¶m
CÜd©Jm‘r ~cmV g‘moa dmT> hmoV Agë¶mMr
Om{Ud hmoVo. AmVm ~mQ>crcm gmoSw>Z Úm. Vr
H$er ‘mJo CcQ>r CS>r KoD$Z nmÊ¶mÀ¶m
n¥ð>^mJmda ¶oVo. åhUwZ nmÊ¶mMo CÜd©Jm‘r ~c
{Z[aúmU H$aÊ¶mOmoJo ~c Amho. ho ~c dñVwÀ¶m
n¥ï>^mJmÀ¶m EH$H$ úmoÌ’$imda H$m¶© H$aVo
¶mcmM Xm~ Ago åhUVmV.
hdoMm Xm~hdoMm Xm~hdoMm Xm~hdoMm Xm~hdoMm Xm~

H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7H$m¶©H¥$Vr - 7

hdoÀ¶m Xm~mMo {Z[aúmU H$aUo:hdoÀ¶m Xm~mMo {Z[aúmU H$aUo:hdoÀ¶m Xm~mMo {Z[aúmU H$aUo:hdoÀ¶m Xm~mMo {Z[aúmU H$aUo:hdoÀ¶m Xm~mMo {Z[aúmU H$aUo:
EH$ H$mMoMm {Z‘wiVm ½cmg ¿¶m. Ë¶mÀ¶m

Vimer H$mhr H$mnwg {MH$Q>dm. AmH¥$Vr 6 ‘Ü¶o
XmI{dë¶mà‘mUo Ë¶mg H$mMoÀ¶m nmÌmV Vimda
CcQ>m ~wS>dm.

H$mMoÀ¶m {Z‘wiVm ½cmgcm nmÊ¶mVwZ H$mTw>Z
¿¶m. H$mnwg Ë¶mÀ¶m Vimer Amocm {MnH$Vmo
H$m ? H$maU ?

AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6SCERT T
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½cmg‘Ü¶o Agcocr hdm Ë¶mda H$m¶© Ho$ë¶m‘wio hdoÀ¶m Xm~m‘wio Ago hmoVo. nmUr Ë¶m
½cmg‘Ü¶o nmUr {eaUo Wm§~dVo. ¶m nmÊ¶mÀ¶m EH$H$ úmoÌmdarc ~c ho hdoÀ¶m Xm~ Amho.

dmVmdUmMm Xm~dmVmdUmMm Xm~dmVmdUmMm Xm~dmVmdUmMm Xm~dmVmdUmMm Xm~
n¥Ïdrdarc gd© pñWa dñVwda g§~§YrV dmVmdaUmMm Xm~ AmhoV.
dmVmdaUmMm Xm~= dmVmdaUmMo ~c/ n¥ÏdrÀ¶m n¥ï>^mJmMo úmoÌ’$i
dmVmdaUmMm Xm~= dmVmdaUmMo dOZ/ n¥ÏdrÀ¶m n¥ð>^mJmMo úmoÌ’$i
dmVmdaUmMm Xm~ = (dmVmdaUmMo dñVw‘mZ)  g / (n¥ÏdrÀ¶m n¥ð>^mJmMo úmoÌ’$i)

dmVmdaUmMm Xm~  =
 (dmVmdaUmMr gamgar KZVm) (dmVmdaUmMo KZ’$i )  g

                                (n¥ÏdrÀ¶m n¥îR>^mJmMo úmoÌ’$i )
Aem VèhoZo

dmVmdaUmMm Xm~  = 
 ρ   n¥ÏdrÀ¶m n¥ð>^mJmMo úmoÌ’$i  dmVmdaUmMr C§Mr g

                                     n¥ÏdrÀ¶m n¥ð>^mJmMo úmoÌ’$i
dmVmdaUmMm Xm~    = ρ  (dmVmdaUmMr C§Mr)  g
dmVmdaUmMm Xm~  = ρ h g

       Po     = ρ h g

dmVmdaUmMm Xm~ ‘moOUo:dmVmdaUmMm Xm~ ‘moOUo:dmVmdaUmMm Xm~ ‘moOUo:dmVmdaUmMm Xm~ ‘moOUo:dmVmdaUmMm Xm~ ‘moOUo:
AmnU ¶m dmVmdaUmÀ¶m Xm~mMm AZw^d H$é
eH$V Zmhr. na§Vw AmnU Ë¶mg AmoiIwU Ë¶mg
hdmXm~‘mnrZo(barometers)‘moOw eH$Vmo.
nmè¶mÀ¶m gmhmæ¶mZo n[hë¶m hdmXm~‘mnrMm
emoY Q>m°argo„r  ‘Torricelli’ ¶m§Zr nmè¶mÀ¶m
gmhmæ¶mZo cmdcm( AmH¥$Vr 7 nhm)

nm è¶mÀ¶m hdmXm~‘mnr gm‘m Ý¶
dmVmdaUmÀ¶m Xm~mda H$mMoÀ¶m ZirV dmQ>rV
nmè¶mÀ¶m n¥ð>^mJmda nmè¶mÀ¶m ñV§^mda 76
g o.‘r. C §Mrda XmI{dVm o . ¶mcmM 1
dmVmdaUmMm Xm~ åhUVmV.

ZirVrc ñV§^mV nmè¶mMr C§Mr Odi
Odi 76 go.‘r. H$m AgVo?

ZirV nmè¶mÀ¶m ñV§̂ mMr AdñWm
H$m¶ AgVo? Vr {dlm‘ pñWVrV Amho H$m?
Ë¶mdarc EHw$U ~i ewÝ¶ AgVo. ZirVrc
ñV§^mMo dOZ dmQ>rVrc nmè¶mZo Ë¶mda
cmdcoco ~cmer dmVmdaUmÀ¶m Xm~m‘wio
g‘mZ AgVo. ho XmoÝhr g‘mZ n[a‘mU Am{U
{déÜX {XeoV AgVmV.

AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7AmH¥$Vr-7

H$mMoMr Zir

nmam

ñQ>±S>

H$mMoMo nmÌSCERT T
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Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?

nmè¶mÀ¶m ñV§^mMo dOZ (W) = nmè¶mMo dñVw‘mZ (m)  g
                                                            = (KZ’$i) (KZVm) g

= (ZirÀ¶m H$mQ>N>oXmMo úmoÌ’$i) (ñV§^mMr C§Mr)
ρ g

 = Ahρg
g‘Om ‘Po’ ho dmVmdaUmMo Xm~
dmVmdaUmÀ¶m Xm~m‘wio ñV§̂ mdarc ~c = Po A
Va
A hρg = Po A
Po = ρgh (nmè¶mMo)
ρ,g ho pñWam§H$ AmhoV. åhUwZ nmè¶mÀ¶m ñV§^mMr C§Mr dmVmdaUmÀ¶m Xm~mda {Z^©a AgVo.

nmè¶mMr KZVm ñV§̂ mÀ¶m C§MrMr qH$‘V ‘h’ nmè¶mMr KZVm ‘Po’ Am{U JwéËdr¶ ËdaU g  ¶m
qH$‘Vr R>oD$Z AmnU dmVmdaUmMm Xm~ ρ ‘m{hV H$aVmo.

ñV§^mVrc nmè¶mMr C§Mr  h = 76go.‘r. = 76  10-2 ‘r.
nmè¶mMr KZVm ρ= 13.6 gr/cc = 13.6 X 103 {H$.J«./‘r3
JwéËdr¶ ËdaU g = 9.8 ‘r/goH§$X2

Po = hρg
Po = (76  10-2 ‘r)  (13.6  103 {H$.J«./‘r3)  (9.8 ‘r/go2)
Po = 1.01  105 {H$.J«.‘r/‘r2.goH§$X2

1 {H$.J«.‘r./go2  = 1 Ý¶wQ>Z
åhUwZ Po = 1.01  105 Ý¶wQ>Z/‘r.2

¶m qH$‘Vrg EH$ dmVmdaUmMm Xm~ åhUVmV.
1 dmVmdaUmMm Xm~ = 1.01  105 Ý¶wQ>Z/‘r2

(1 N/m2 bm nmñH$b åhUVmV)

ZiH$m{S>Zo ì¶mncoë¶m hdoMo dñVw‘mZ 1 go.‘r.2 H$mQ>N>oXmÀ¶m úmoÌ’$imer Am{U 30 H$s.‘r.
n¶ªV dmTw>Z dmVmdaUmÀ¶m Xm~mÀ¶m da g‘wmao 1{H$.J«. AgVmo. n¥Ïdrda 1 go.‘r.2 n¥ð>^mJmÀ¶m
úmoÌ’$imda dmnacoco dOZ hr dmVmdaUmMm Xm~ Amho.

dmVmdaUmMm Xm~
Po = ‘r.J«./A = 1 {H$.J«. X 10 ‘r/go.2 /1 go.‘r.2   =10 Ý¶wQ>Z/go.‘r2 qH$dm  105 Ý¶wQ>Z/‘r2

(105 nmñH$c)
hr qH$‘V Odi Odi 1 dmVmdaUmÀ¶m Xm~ AgVmo.

SCERT T
ELA

NGANA



142 Va§JUmè¶m dñVw

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

Q>m°argo„rMm n«¶moJ M§Ðmda Ho$ë¶mg H$m¶ KS>Vo?
 nmè¶mÀ¶m hdmXm~‘mnrV nmè¶mÀ¶m daÀ¶m nmVirÀ¶m Imcr H$mMoÀ¶m ZirÀ¶m chmZ {N>Ðmda
~wM cmdm. H$mMoÀ¶m ZirVwZ Ë¶m ~wMcm Vwåhr H$mRw>Z Q>mH$co AgVm H$m¶ KS>Vo?
Q>m°argo„rÀ¶m à¶moJmV nmè¶mÀ¶m EodOr AmnU nmUr H$m dmnaV Zmhr? H$m à¶moJ H$aÊ¶mgmR>r
AmnUmg {H$Vr cm§~ ZirMr Amdí¶H$Vm nS>Vo?
n¥Ïdr^modVr Agcoë¶m dmVmdaUmMo dOZ ‘mhrV H$am. (n¥ÏdrMr {ÌµÁ¶m 6400 {H$.‘r. ¿¶m)

ÐdmÀ¶m ÐdmÀ¶m ÐdmÀ¶m ÐdmÀ¶m ÐdmÀ¶m  “h” Imocr darc Xm~:Imocr darc Xm~:Imocr darc Xm~:Imocr darc Xm~:Imocr darc Xm~:
g‘Om nmÊ¶mÀ¶m Ðd AgUmao EH$ ^mS>o(nmÌ) ¿¶m Am{U Ë¶m ÐdmMr KZVm “ρ” g‘Om.

      g‘Om nmÊ¶mÀ¶m n¥ð>^mJmnmgwZ ñV§^mMr C§Mr  ‘h’ Agcoco EH$ d¥Îm{MVrH$ma ¿¶m Am{U
Ë¶mÀ¶m Ðd ñV§^mMm H$mQ>N>oXmMo úmoÌ’$i “A”g‘Om AmH¥$Vr 8 nhm.

ÐdmÀ¶m ñV§̂ mMo KZ’$i H$m¶ Amho?
              KZ’$i V = Ah

Am{U dñVw‘mZ H$m¶ Amho?
               dñVw‘mZ = KZ’$i  KZVm
                     m = Ah ρ

dOZ H$m¶ Amho?
dOZ       W = mg = Ah ρ g

Ðd ñV§̂ mÀ¶m JVrMr AdñWm H$m¶ Amho?
Vwåhmcm ‘m{hV Amho H$r, Ý¶wQ>ZÀ¶m {Z‘mZwgma Ë¶mdarc EHw$U ~i ewÝ¶ AgVo. H$maU Vo

{dam‘ pñWVrV Amho. nmÊ¶mÀ¶m ñV§^mda H$moUVo ~c H$m¶©aV Amho?
Ë¶mda VrZ ~co H$m¶© H$arV Amho Vo

i) dOZ (W) Imcr C ô
ii) dmVmdaUmÀ¶m Xm~m‘wio n¥îR>̂ mJmÀ¶m daÀ¶m ^mJmdarc ~c (Po A) C ô Imcr H$m¶©aV Amho.
iii) ÐdmÀ¶m pñWVrH$ Xm~m‘wio ImcÀ¶m n¥ð>̂ mJmdarc ñV§̂ mMo ~c (PA) C ô daÀ¶m {XeoV

H$m¶©aV Amho.
Ý¶wQ>À¶m {Z¶‘mZwgma
PA = Po

 A +   W
PA = Po A +   h ρ g A

AmH¥o$Vr -8AmH¥o$Vr -8AmH¥o$Vr -8AmH¥o$Vr -8AmH¥o$Vr -8

SCERT T
ELA

NGANA



Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20 143

P hm ÐdmÀ¶m n¥ð>^mJmdarc  “ h” Imocrda Agcocm Xm~ Am{U Po hm dmVmdaUmMm Xm~ Amho.
    PA = Po A +   h ρ g A

P  = Po +   h ρ g

¶mMm AW© Agm H$s, ÐdmÀ¶m AmVrc pñWa Imocrda Xm~ pñWa Amho.

Ðdm‘Yrc ImocrÀ¶m {d{dY nmVirdarc {d{dY Xm~:Ðdm‘Yrc ImocrÀ¶m {d{dY nmVirdarc {d{dY Xm~:Ðdm‘Yrc ImocrÀ¶m {d{dY nmVirdarc {d{dY Xm~:Ðdm‘Yrc ImocrÀ¶m {d{dY nmVirdarc {d{dY Xm~:Ðdm‘Yrc ImocrÀ¶m {d{dY nmVirdarc {d{dY Xm~:
g‘Om d¥Îm{MVrAmH$mamÀ¶m ñV§^mÀ¶m ÐdmMr C§Mr ‘h’ Ë¶mÀ¶m H$mQ>N>oX úmoÌ’$imgmo~V Amho.
‘A’ ÐdmV Am{U ρ  ÐdmMr KZVm Amho. AmH¥$Vr -9 nhm.
Imocr h1 da Ðdm‘Yrc Xm~ P1 H$m¶ Amho?

P 1 = Po +   h1 ρ g  (1) g‘rH$aU (1) déZ
Aem arVrZo h2 Imocrda Xm~ P2  P2  = Po +   h2 ρ g
 (3)-(2) dOm Ho$ë¶mg

P2  - P1 = h2 ρ g  - h1 ρ g
P2  - P1= ρ g (h2 - h1)

AmH¥$VrdéZ  h = h1 - h2 åhUwZ
AmnUmg P2 - P1 = hρ g ¶oVo

ÐdmVrc XmoZ nmVirdarc Xm~mMm ’$aH$ = h ρ g.
¶oWo ÐdmMr KZVm ‘ ρ’ Am{U ‘g’  pñWam§H$ AmhoV. Imocr dmT>ë¶mg Xm~mVrc ’$aH$ dmT>Vmo.
     Oa AmnU ¶m d¥Îm{MVrAmH$mamÀ¶m Ðd ñV§^m EodOr Xþgar dñVw Or nmÊ¶mMrOa AmnU ¶m d¥Îm{MVrAmH$mamÀ¶m Ðd ñV§^m EodOr Xþgar dñVw Or nmÊ¶mMrOa AmnU ¶m d¥Îm{MVrAmH$mamÀ¶m Ðd ñV§^m EodOr Xþgar dñVw Or nmÊ¶mMrOa AmnU ¶m d¥Îm{MVrAmH$mamÀ¶m Ðd ñV§^m EodOr Xþgar dñVw Or nmÊ¶mMrOa AmnU ¶m d¥Îm{MVrAmH$mamÀ¶m Ðd ñV§^m EodOr Xþgar dñVw Or nmÊ¶mMr
KZVm hr dñVwÀ¶m KZVocm g‘mZ Zmhr ¶m dñVwnmgwZ ~Zcocr Amho. Va H$m¶ KS>Vo?KZVm hr dñVwÀ¶m KZVocm g‘mZ Zmhr ¶m dñVwnmgwZ ~Zcocr Amho. Va H$m¶ KS>Vo?KZVm hr dñVwÀ¶m KZVocm g‘mZ Zmhr ¶m dñVwnmgwZ ~Zcocr Amho. Va H$m¶ KS>Vo?KZVm hr dñVwÀ¶m KZVocm g‘mZ Zmhr ¶m dñVwnmgwZ ~Zcocr Amho. Va H$m¶ KS>Vo?KZVm hr dñVwÀ¶m KZVocm g‘mZ Zmhr ¶m dñVwnmgwZ ~Zcocr Amho. Va H$m¶ KS>Vo?
ÐdmMm Xm~mVrc ’$aH$  P2 - P1   =   h  ρg (ÐdmÀ¶m qH$‘Vr)

P2- P1    =   h × m/V × g ( ρ = m / V )

P2 - P1     =   h × m/Ah × g  ( V=Ah )

P2 - P1      =   m/A × g

(P2 - P1)A =   m × g ({dñWmnrV ÐdmÀ¶m qH$‘Vr)

                    F = W ({dñWmnrV ÐdmÀ¶m qH$‘Vr) [F = P × A, w = mg]

¶oWo ‘F’ ho dñVwda dmnacoco ~c Am{U ‘w’ ho {dñWm{nV ÐdmMo dOZ Amho. åhUwZ ÐdmZo
dñVwda dmnacoco ~c ho {dñWm{nV ÐdmÀ¶m dOZmEodT>o AgVo.

dñVwda dmnacoco ~c daÀ¶m {XeoV Agë¶mg Ë¶mg Va§JÊ¶mMr e³Vr( “Buoyancy”)
åhUVmV. darc g‘raH$UmZwgma hr Va§JUmao ~c (CØaU) dñVwZo {dñWm{nV Ho$coë¶m ÐdmÀ¶m
dZOmcm g‘mZ AgVo.

AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9
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CXYaU ~cmg ‘moOUo:CXYaU ~cmg ‘moOUo:CXYaU ~cmg ‘moOUo:CXYaU ~cmg ‘moOUo:CXYaU ~cmg ‘moOUo:
AmnU n[hco H$s, Ooìhm dñVwcm nmÊ¶mV

~wS>dVmo Voìhm CÜd©Jm‘r ~cmMm AZw^d hmoVmo.
ho CXYaU ~c Amho. ¶m CÜdJm‘r ~cmg
‘moOw eH$Vmo H$m? à¶ËZ H$é ¶m.

H$m¶©H¥$Vr- 8H$m¶©H¥$Vr- 8H$m¶©H¥$Vr- 8H$m¶©H¥$Vr- 8H$m¶©H¥$Vr- 8

Va§JÊ¶mMr eº$s ‘moOw ¶m.Va§JÊ¶mMr eº$s ‘moOw ¶m.Va§JÊ¶mMr eº$s ‘moOw ¶m.Va§JÊ¶mMr eº$s ‘moOw ¶m.Va§JÊ¶mMr eº$s ‘moOw ¶m.
VmZH$mQ>çmÀ¶m pñà¨Jcm EH$ XJS> cQ>H$dm.

VmZH$mQ>çmMr dmMZmMr Zm|X H$am. Vo dmMZ
XJS>mMo dOZ Xe©{dVo. AY} nmÊ¶mZo ^acoco
EH$ {~H$a ¿¶m. AmVm Ë¶m nmÊ¶mV XJS>mcm
~wS>dm. VmZH$mQ>çmÀ¶m dmMUmMr Zm|X H$am.
VmZH$mQ>çmÀ¶m dmMZmda ~wS>dcoë¶m XJS>mMo
dOZ {‘iVo. nmÊ¶mV ~wS>dÊ¶mÀ¶m AJmoXma
Vwåhmcm {XgwZ ¶oVo H$s, XJS>mg nmÊ¶mV
~wS>{dë¶mg Ë¶mMo H$mhr dOZ H$‘r hmoVo.

XJS>mg nmÊ¶mV ~wS>{dë¶mg Ë¶mMo dOZ
H$‘r H$m hmoVo?
~wS>{dcoë¶m XJS>mMo dOZ H$‘r Pmë¶mgmaIo

{XgVo. H$maU nmÊ¶mìXmao CÜd©Jm‘r {XeoV
XJS>mda Cn¶moJmV AmUcocr Va§JÊ¶mMr eº$s
Or JwéËd~cmg H$‘r H$aVo. AemarVrZo dOZ
H$‘r Pmë¶mgmaIo {XgVo. ho ~wS>{dcoë¶m XJS>mda
H$m¶© H$aUmè¶m Va§JÊ¶mÀ¶m eº$scm g‘mZ
Agco nm{hOo. ÐdmZo Cn¶moJmV AmUcoco
Va§JÊ¶mMo ~c AmnU ‘moOÊ¶mgmR>r {VMo dOZ
H$‘r Pmë¶mgmaIo {XgVo ho ‘moOë¶mZo ¶oVo.
àË¶oH$ g§X^m©V ~wS>{dcoë¶m dñVwMo dOZ H$‘r
Pmë¶m gmaIo dmQ>Vo.

Ooìhm dñVw nmÊ¶mÀ¶m n¥ð>^mJmda
Va§JVmV Voìhm Ë¶mMo dOZ nwU© H$‘r

Pmë¶mgmaIo dmT>Vo. åhUOoM VmZH$mQ>çmMo
dmMZ Va§JUmè¶m dñVwgmR>r ewÝ¶ XmI{dVo.
ÐdmÀ¶m n¥ð>^mJmdarc JwéËd ~cmg g§VwcrV
H$aVo.

AmVm, {h {H«$¶m dma§dma H$éZ ~wS>{dcoë¶m
XJS>mZo {dñWmnrV H$ocoë¶m nmÊ¶mÀ¶m dOZmMr
‘moOUr H$am.

H$m¶©H¥$Vr- 9H$m¶©H¥$Vr- 9H$m¶©H¥$Vr- 9H$m¶©H¥$Vr- 9H$m¶©H¥$Vr- 9

nmÊ¶mV ~wS>{dcoë¶m XJS>mZo {dñWm{nVnmÊ¶mV ~wS>{dcoë¶m XJS>mZo {dñWm{nVnmÊ¶mV ~wS>{dcoë¶m XJS>mZo {dñWm{nVnmÊ¶mV ~wS>{dcoë¶m XJS>mZo {dñWm{nVnmÊ¶mV ~wS>{dcoë¶m XJS>mZo {dñWm{nV
Ho$coë¶m nmÊ¶mÀ¶m dOZmMr ‘moOUr H$aUo:Ho$coë¶m nmÊ¶mÀ¶m dOZmMr ‘moOUr H$aUo:Ho$coë¶m nmÊ¶mÀ¶m dOZmMr ‘moOUr H$aUo:Ho$coë¶m nmÊ¶mÀ¶m dOZmMr ‘moOUr H$aUo:Ho$coë¶m nmÊ¶mÀ¶m dOZmMr ‘moOUr H$aUo:

EH$m VmUH$mQ>çmÀ¶m pñà§Jcm XJS> cQ>H$dm.
(300 J«‘ dOZmnoúmm ‘moR>m XJS> KoUo Mm§Jco
am{hc) VmZH$mQ>çmMo dmMZ H$am. Vo dmMZ
XJS>mMo dOZ Xe©{dVo. nmÊ¶mZo ^éZ dmhUmar
EH$ nmÊ¶mZo ^acocr ^m§S>r (nmÌ) ¿¶m Am{U
A§H$sV {~H$acm Ë¶m nmÌmÀ¶m MmoMr Imcr
R>odm.

AmVm XJS > mg nmÊ¶mV ~ w S >d m
VmUH$mQ>çmMo dmMZ H$éZ Ë¶mMr Zm|X H$am

AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10AmH¥$Vr-10
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Vwåhmcm ‘m{hV Amho H$m¶Vwåhmcm ‘m{hV Amho H$m¶Vwåhmcm ‘m{hV Amho H$m¶Vwåhmcm ‘m{hV Amho H$m¶Vwåhmcm ‘m{hV Amho H$m¶

Am{U A§H$sV {~H$a ‘Ü¶o ^éZ gm§S>coë¶m
nmÊ¶mMo KZ’$i ‘moOm.

VmZH$mQ>çmMo dmMZ H$éZ ~wS>{dcoë¶m
XJS>mMo dOZ {‘iVo Am{U XJS>mMo {dñWmnrV
H$ocoë¶m nmÊ¶mMo KZ’$i {~H$aÀ¶m dmMZm
déZ {‘iVo( AmH¥$Vr 11 nhm)

XJS>mMo dOZ {H$Vr H$‘r Pmë¶m gmaIo
{XgVo? (XJS>mMo H$‘r Pmcoco {XImD$
dOZ)
{dñWm{nV Pmcoë¶m nmÊ¶mÀ¶m KZ’$imMo
dOZ H$m¶ Amho?
¶m XmoÝhrV H$mhr g§~§Y Vwåhmcm {XgwZ ¶oVo
H$m?
~wS>{dcoë¶m XJS>mMo H$‘r Pmcoco {XImD$

dOZ Ë¶m XJS>mZo {dñWm{nV Ho$coë¶m nmÊ¶mÀ¶m
dOZmcm g‘mZ Agco. åhUOo nmÊ¶mZo
Cn¶moJmV AmUcoë¶m CÕaU eº$sÀ¶m g‘mZ
AgVo.

¶m AmíM¶©H$mar {Z[aúmU n«{gÜX J«rH$
emók AmH$s©‘rS>rO(Archimedes) ¶m§Zr Ho$co

 AmH$s©‘rS>rgMm AmH$s©‘rS>rgMm AmH$s©‘rS>rgMm AmH$s©‘rS>rgMm AmH$s©‘rS>rgMm (((((Archimedes' ) {gÜXm§V{gÜXm§V{gÜXm§V{gÜXm§V{gÜXm§V
AmH$s©‘rS>rgMm {gÜXm§V gm§JVmo H$s, Ooìhm

EImXr dñVw Ðdm‘Ü¶o ~wS>{dcr AgVm Vr
dñVwÀ¶m ~wS>coë¶m ̂ mJmìXmao {dñWm{nV ÐdmÀ¶m
dOZmg‘mZ AgUmè¶m CXYaU eº$rMo
CÜd©Jm‘r ~cmMo AZw^d H$aVo.

AmH$s©‘rS>rO (287-212

AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11AmH¥$Vr-11

AmH$s©‘rS>rO hm J«rH$ emók hmoVm. Ë¶mdoir amOmZo gmoÝ¶mMm
‘wHw$Q> ~Z{dcm hmoVmo. Vmo ‘wHw$Q> gmoÝ¶mMm Amho qH$dm Zmhr Aer
amOmcm e§H$m Amcr åhUwZ Ë¶m§Zr AmH$s©‘rS>rOcm ¶mMr VnmgUr
H$am¶cm gm§JrVco. AmH$s©‘rS>rOZo ‘wµHw$Q>mg ZwH$gmZ Z H$aVm hr
g‘ñ¶m gmoS>{dcr. Ë¶m§Zr KZVm ‘m{hV H$aÊ¶mgmR>r Ë¶mÀ¶m
{Z¶‘rV AmH$mamg {dVi{dco Zmhr. Am§Ymoi H$aVm§Zm Ë¶mÀ¶m
cúmmV Amco H$s, Ë¶m Q>~‘Yrc nmÊ¶mMr nmVir Vo ~gë¶m‘wio
dmT>cr Am{U ¶mdéZ Ë¶m§Zm H$iwZ Amco H$s, ¶mÀ¶m n[aUm‘mdwZ
‘wHw$Q>mMo KZ’$i H$mT>Vm ¶oVo. nmÊ¶mV ~wS>{dcoë¶m ‘wHw$Q>m‘wio
{dñWm{nV Pmcoë¶m nmÊ¶mMo dOZ Ë¶m ‘wHw$Q>mÀ¶m dOZmEodT>o
AgVo. {dñWm{nV nmÊ¶mÀ¶m KZ’$imZo ‘wHw$Q>mÀ¶m dñVw‘mZmcm

^mJ XoD$Z ‘wHw$Q>mMr KZVm ‘m{hV hmoVo. hr KZVm Ë¶m gmoÝ¶mMr KZVo noúmm H$‘r AgVo Oa
hcH$m qH$dm H$‘r KZVoMm YmVw Ë¶m {‘i{dcm Va "Eureka!" (meaning "I have found it!").SCERT T
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NGANA



146 Va§JUmè¶m dñVw

¶m {Z[aúmUmg§~§Yr H$WoH$S>o nmhþ ¶m Am{U
{dMma H$é ¶m.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

 VmÁ¶m nmÊ¶mnoúmm {‘R>mÀ¶m nmÊ¶mV Va§JUmao
Vw‘À¶mgmR>r gmono H$m OmVo?

~wS>dcoë¶m dñVwV AmS>do Va§JUmao ~c H$m
ZgVo?

XmoZ g‘mZ AmH$mamMo KZ R>moH$io nmÊ¶mV
~wS>{dco AmhoV. EH$ cmoI§S>r Am{U Xþgam
Aë¶w{‘Zr¶‘Mm R>moH$im Amho. ¶mn¡H$s
H$moZmda OmñV Va§JUmar eº$s AgVo?

EH$m cmoI§S>mMr VwH$S>çmcm cmH$S>r
R>moH$ù¶mda R>odco AgVm Vo nmÊ¶mV Va§JVo.
Oa cmoI§S>r VwH$S>çmcm R>moH$ù¶mÀ¶m Imcr
cQ>H${dco AgVm. Vo gma»¶m Imocrda
Va§JVo H$m? H$‘r qH$dm OmñV?

Vwåhmcm ‘m{hV Amho H$s, nmÊ¶mÀ¶m AmV
Va§JÊ¶mÀ¶m e³Vr‘wio {Za{Zamù¶m nmVirÀ¶m
C§Mrda Xm~mV ’$aH$ AgVmo.

ÐdmÀ¶m AmV Agcocm Xm~ dmT>dw eH$Vmo
H$m?

Ðd Ë¶mV H$m|Sw>Z R>odë¶mg ho e³¶ Amho.
nmñH$c ZmdmÀ¶m emókmZo {gÜXm§V ~Z{dcm.

H$m§oSw>Z R>odcoë¶m Ðdmda ~mhoarc Xm~
dmnaë¶mg H$m¶ hmoVo. Mcm Ë¶m~Ôc ‘mhrVr
KoD$ ¶m.

nmñH$cMm (nmñH$cMm (nmñH$cMm (nmñH$cMm (nmñH$cMm (Pascal's ) {gÜXm§V:) {gÜXm§V:) {gÜXm§V:) {gÜXm§V:) {gÜXm§V:
nmñH$cMm {gÜXm§V gm§JVmo H$s, ÐdmÀ¶m

H$m|Sw>Z R>odcoë¶m dñVwda ~mhoarc Xm~ Cn¶moJmV
AmUë¶mg Va Vmo ÐdmÀ¶m KZ’$imÀ¶m Am{U
nmÌmÀ¶m q^§Ë¶mH$S>o gd©Ì gd© {XeoV ngaVmo.

AmH¥$Vr 12 nhm ¶oWo AmnU ÐdmÀ¶m
KZ’$imcm  U-AmH$mamÀ¶m ZirV H$mo§Sw>Z R>odcm
Amho.  Ë¶m ZirVwZ Ðm¶w H$m|Sw>Z Ë¶mÀ¶m XmoÝhr
hmVmH$S>rc ^mJmda JiVr Zo hmoUmao XmoZ XÅ>o

 {dMma H$am {dMma H$am {dMma H$am {dMma H$am {dMma H$am ! AmH$s©‘rS>rO amOmMr g‘ñ¶m H$er gmoS>{dcr?
‘wHw$Q>mMr KZVm gmoÝ¶mnooúmm H$‘r Amho H$s¨dm Zmhr ho EH$m gm‘mÝ¶
‘m§S>UrÀ¶m dmnamZo ñnï> H$aVm ¶ooVo. ‘wHw$Q> Am{U gmoÝ¶mMr MH$Vr Oo
gma»¶m dñVw‘mZmÀ¶m AmhoV. Ë¶mg AmH¥$VrV XmI{dë¶mà‘mUo VamOwÀ¶m
XmoÝhr ~mOwcm cQ>H${dë¶mg Am{U Ë¶mcm nmUr Agcoë¶m nmÌmÀ¶m
Odi AmUco. Oa ‘wHw$Q>mMr (S>mdr) KZVm gmoÝ¶mÀ¶m MH$Vrnoúmm (COdr)
H$‘r Agë¶mg Vr Z¸$sM ewÜX gmoÝ¶mnoúmm OmñV KZ’$imMr AgVo
Am{U OmñV nmUr {dñWmnrV H$aVo Am{U AemarVrZo OmñV Va§JÊ¶mÀ¶m
eº$sMo CÜd©Jm‘r ~cmÀ¶m AZw^dm‘wio VamOwMr Xm§S>r gmoÝ¶mÀ¶m MH$VrH$S>o PwH$Vo. ¶mdéZ
{ZX©eZmg ¶oVo H$s, ‘wHw$Q> ewÜX gmoÝ¶mMm Zmhr.

gwMZm: Oa ‘wHw$Q>mÀ¶m Am{Vc nomH$i ^mJ Zgë¶mg ¶m ‘wµHw$Q>mMm Mm§Jcm à¶moJ hmoV Zmhr.

F1 F2
P1  =  F1 /  A1 P2  =  F2 /  A2

V

V

Ðm¶w

AmH¥$Vr-12 nmñH$cÀ¶m {gÜXm§VmMo Cn¶moOZAmH¥$Vr-12 nmñH$cÀ¶m {gÜXm§VmMo Cn¶moOZAmH¥$Vr-12 nmñH$cÀ¶m {gÜXm§VmMo Cn¶moOZAmH¥$Vr-12 nmñH$cÀ¶m {gÜXm§VmMo Cn¶moOZAmH¥$Vr-12 nmñH$cÀ¶m {gÜXm§VmMo Cn¶moOZ
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‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

~gdm. COì¶m Am{U S>mì¶m H$mQ>N>oXmÀ¶m
úmoÌ’$imMo JwUmoÎma A2 : A1 Am{U A2 >A1Amho.

Ooìhm S>mì¶m XÅ>¶mda F1  ~cmg dmnaco
AgVm dmT>cocm Xm~ ÐdmÀ¶m KZ’$imcm gd©
{XeoZo ngaVo åhUOo ÐdmMm àË¶oH$ EH$H$
úmoÌ’$i ¶m dmT>coë¶m Xm~mMm  F1/A1 AZŵ d
H$aVo.

ZirÀ¶m COì¶m ~mOw ‘Yrc ’$mOrO
(OmñV)Xm~(A2 Mo H$mQ>N>oX úmoÌ’$i) gwÜXm
F1/A1 Am{U Ë¶mMo úmoÌ’$i A2 Amho. COì¶m
XÅ¶mda H$m¶ © H$aUma o CÜd ©Jm‘r ~c
F2 = A2 x F1 / A1 Amho. Oo F1À¶m n[a‘mZmÀ¶m
‘moR>o Amho.

Aem [aVrZo nmñH$cÀ¶m Cn ¶moOZmÀ¶m
n[aUm‘mdéZ COì¶m ~mOwdarc XÅ>¶mdaMo

CÜd©Jm‘r ~c Ooìhm Ë¶mda CnJm‘r ~c
XÅ>¶mÀ¶m S>mì¶m ~mOwda ~c H$m¶© H$aVo

AmH¥$Vr 13 hm¶S´>mcrH$ O°H$
hm {gÜXm§V hm¶S´>m{cH$ O°H$À¶m H$m¶m©V/

{Hcï> {cï>À¶m H$m¶m©V H$m‘ H$aVmo. (AmH¥$Vr
13) hr Vwåhr ‘moQ>mJmS>çmÀ¶m dH©$emn ‘Ü¶o
nm{hcr Agoc. Mmc{dUmam Ë¶mÀ¶m hmVmV
EH$ chmZ Xm~ Ë¶mda dmnacm AgVm Ë¶m‘wio
OS> dmhUmg gmoß¶m[aVrZo CMcÊ¶mg ‘XV
hmoVo.

KZVm, gmnoúm KZVm, Xþ½YVm‘mnr, hm¶S´>mo{‘Q>a, KZ‘mnmMr dmVmdUmMm Xm~, hdmXm~‘mnr,
Va§JÊ¶mMr eº$s.

H$‘r KZVm Agcocr dñVw OmñV KZVm Agcoë¶m ÐdmV ~wS>{dcr AgVm Vr ÐdmÀ¶m n¥ð>̂ mJmda
Va§JVo.
gd© ÐdmV ~wS>{dcoë¶m dñVw CXYaU ~cmMm AZŵ d H$aVmV.
Ooìhm EH$ dñVw ÐdmV ~wS>{dVmo Voìhm Ë¶mÀ¶m dOZmMm èhmg hmoVo. (CXYaU eº$s‘wio)
{dñV¥V èhmg Pmcoco {XImD$ dOZ, Ooìhm AmnU Vr ÐdmV ~wS>{dVmo Voìhm dñVwZo {dñWm{nV
Ho$coë¶m ÐdmÀ¶m dOZmcm g‘mZ AgVo( AmH$s©‘rS>rgMm {gÜXm§V)

AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?

F1 F2

Ðm¶ wÐm¶ wÐm¶ wÐm¶ wÐm¶ w
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Ooìhm dñVw ÐdmÀ¶m n¥ð>̂ mJmda Va§JVmV Voìhm ÐdmMo {dñWmnrV Ho$coco dOZ Ë¶mÀ¶m ñdV:À¶m
dOZmcm g‘mZ AgVmo.
ÐdmZo Cn¶moJmV AmUcocm Xm~ ÐdmÀ¶m n¥ð>̂ mJmImcr Imocr dmT>d{dVo.
ÐdmMo H$m|S>coco KZ’$imda dmnacoco ~mhoarc Xm~ hm Ðm¶wÀ¶m KZ’$imÀ¶m gd© {XeoV ngaVmo
( nmñH$c {gÜXm§V)

g§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZ
1. nmÊ¶mda H$mhr dñVw Va§JVmV Am{U H$mhr dñVw ~wS>VmV? H$m?(AS 1)

2. KZVm Am{U gmnoúm KZVoMo ñnï>rH$aU Úm Am{U gwÌo {chm.(AS 1)

3. CX²YaU eº$s åhUOo H$m¶?(AS 1)

4. ÐdmMr gmnoúm KZVm H$er ‘m{hV H$aVm?(AS 3)

5. nmè¶mÀ¶m hdmXm~‘mnrMr AmH¥$Vr H$mT>m.(AS 5)

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. EH$ KZ JmocmMr {ÌÁ¶m 2 go.‘r. Am{U dñVw‘mZ 0.05 {H$.J«. Amho. Ë¶m JmocmMr gmnoúm

KZVm H$m¶ Amho? (CÎma:1.19)(AS 1)

2. EH$m 20 J«‘ dOZmMr [aH$m‘r Am{U 22 J«‘ dOZmMr nmÊ¶mZr ^acocr ~mQ>c ¿¶m. Ooìhm Vr
VocmZo ^aVo Voìhm VrMo dOZ 21.76 {H$.J«.hmoVo. VocmMr KZVm H$m¶ Amho? [C: 0.88 g/cm3]

3. EH$ ½cmg‘Yrb nmÊ¶mÀ¶m n¥ð>^mJmda KZ ~’©$ Va§JVmo (~’$m©Mr KZVm=0.9 J«./go.‘r.3)
½cmg‘Yrc nmÊ¶mMr nmVir H$m dmT>Vo? ~’© nwU©nUo H|$ìhm {dViVmo?$ (AS 1)

5. nmÊ¶mV 10 ‘r. Imocrn¶ªV Agcocm Xm~ H$mT>m Oa dmVmdaUmMm Xm~ Imcrc àH$mao Amho.
100kPa. [1Pa=1N/m2] [100kPa = 105Pa = 105N/m2 = 1  atm.] (AS 1)       [CÎma: 198 kPa]

6.  ~wS>Umè¶m dñVwnmgwZ nmÊ¶mda Va§JUmè¶m OhmOmMr {Z‘uVr H$aUmè¶m V§ÌkmZmMr Vwåhr H$er
àe§gm H$amc?(AS 6)

Cƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZ
1. cmoI§S>mg Vwåhr nmÊ¶mda H$go Va§Jdw eH$Vm? (AS 3)

2. Amnë¶m amoOÀ¶m {OdZmV AmH$s©‘rS>rOMm {gÜXm§V Hw$R>o AmT>iwZ ¶oVmo? XmoZ CXmhaUo Úm?

Vw‘À¶m Aä¶mgmV gwYmam H$amVw‘À¶m Aä¶mgmV gwYmam H$amVw‘À¶m Aä¶mgmV gwYmam H$amVw‘À¶m Aä¶mgmV gwYmam H$amVw‘À¶m Aä¶mgmV gwYmam H$am
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3. gd© nXmW© Oo nmÊ¶mV ~wS>VmV Vo VocmV nU ~wS>VmV H$m? H$maUo gm§Jm.

1. gmnoj KZVoMo EH$H$ Amho. [ ]

a) g/cm3 b) cm/g3 c) N/m2 d) EH$H$ Zmhr
2. XþYmMr ewÕVm ‘moOÊ¶mgmR>r dmnaUmao CnH$aU [ ]

a) ~°amo‘rQ>a b) hm¶S´>mo‘rQ>a c) b°³Q>mo‘rQ>a d) ñnrS>mo‘rQ>a
3. Oa P0 = Xm~,  n = KZVm,  h =  C§Mr,  g = JwéËdr¶ ËdaU Va dmVmdaUr¶ [ ]

Xm~ = .......
a) b) c) d)

4. nmè¶mZo ~Zboë¶m n{hë¶m hdm Xm~‘mnrMm emoY ¶m§Zr bmdbm. [ ]

a) nmñH$b b) AmH$s©‘oS>rO c) Ý¶wQ>>Z d) Q>maeo„r
5. AmQ>mo‘mo~mB©b dH©$emn‘Ü¶o dmnabm OmUmam hm¶S´>mobrH$ O°H$ ¶m {gÕm§Vmda [ ]

H$m¶© H$aVo.
a) AmH$s©‘oS>rO b) nmñH$b c) Q>maeo„r d) Ý¶wQ>>Z

6. 250C da nmÊ¶mMr KZVm ........ [ ]

a) b) c) d)

1. {d{dY nXmWm©Mr gmnoj KZVm ‘m{hV H$aUmam à¶moJ H$am Am{U Ahdmb V¶ma H$am?

2. nmÊ¶mV ~wS>dboë¶m XJS>mMo dOZ H$‘r hmoVo ho g‘OUmam EH$ à¶moJ H$am Am{U Ahdmb
V¶ma H$am?

1. dmhZmVrb AmB©b ~«oH$ ho nmñH$bÀ¶m {gÕm§Vmda H$m¶ H$aVo. dmhZmVrb hdoMm ~«oH$ H$go H$m¶©
H$aVo ¶m ~X²Xb ‘m{hVr Jmoim H$éZ Ahdmb V¶ma H$am?

2. doJdoJù¶m ’$im§Mr Am{U nmbô mÁ¶m§Mr gmnoj KZVm ‘m{hV H$am Am{U Ë¶mda EH$ Ahdmb
V¶ma H$am?

¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën
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150 AUw_Ü ò H$m` AgVo?

gd© dñVw AUwZr ~Zboë`m AgVmV ho
AmnZ _mJÀ`m YS>çmV {eH$bmo.n{hbm AUwMm
{gÕm§V Om°Z S>m°ëQ>>Zr ̀ m§Zr {Xbm.AUw A{d^mÁ`
AgVmV Ago S>m°ëQ>>ZZr gm§JrVbo Vo AUw g_moa
bhmZ bhmZ ^mJmV {d^mJë`m OmV
Zmhr._wbÐì`mMo AUw EH$ _oH$mg g_mZ
AgVmV.Am{U Xþgè`m _wbÐì`mÀ`m AUw nojm
{^Þ AgVmV.`m déZ emók H$mhr àíZ
{dMmé eH$VmV. :

• doJdoJù`m _wbÐì`mMo AUw doJdoJio
H$m AgVmV?

• Vo gmaIo Am{U {^Þ {XgÊ`mgmRr
AUw_Ü ò H$mhr Amho H$m?

• AUw A{d^mÁ` Amho H$m?
 AUw Iwn bhmU Agë`m_wio Amnë`m

S > m où`mZr Ë`mg nmh þ  eH $V
Zmhr.emñÌkmZm AUwÀ`m AñVrËdmMm
nwamdm {_imbm Vo Z {Xgë`m_wio
à`m oJmÀ`m AmYma o \$º$ Ë`mÀ`m
JwUY_m©Mm A§XmO bmdw eH$Vmo.bdH$aM
Vo à^ma àmá H$aVmV qH$dm à^ma
gmoS>VmV `mMr OmUrd hmoVo.{dÚwV
{dKQ>Z H$aVm§Zm AUw F¥$U à^ma àmá
H$aVmV Ago _m`H$b \°$aS>o `m§Zrà`moJm
Ûmao emoYwZ H$mT>bo.

     YS>mYS>mYS>mYS>mYS>m

99999 AUw_Ü`o H$m` Amho?

" _m`H$b \$$m °aS > o À`m em oYm_wio
AñVrËdmV Agbobo AUw {gÕ§mVm ~Õb H$mhr
àeZ CX^dbo ".

  CXmgrZ  AUw {dÚwVr` à^marV H$gm
hmoVmo.CXmgrZ AUw A{d^mÁ` Amho `m
S>mëQ>ZÀ`m {gÕm§VmMr hr  {déÕVm Amho.`m
déZ AUw_Ü`o gwú_ bhmZ H$U AgVmV.Vo
AUwbm à^marV H$aÊ`mgmaIo H$Yr-H$Yr
dV©UwH$ H$am`bm bmdVmV.AUw {dÚwVr`
CXmgrZ Agë`m_wio ~hþXm Ë`mg H$mhr F¥$U
KQ>H$ AgVmV.g_mU g§»`oV F¥$U KQ>H$
Ë`mÀ`m AmV AgVmV.åhUwZ Vo CXmgrZ Amho.
`m H$ënZo_wio Cn AUwMo H$U Am{U AUwÀ`m
AmVrb g§aMZoMm {dMma emókmbm nS>Vmo.

AUwMo KQ>H$ H$UAUwMo KQ>H$ H$UAUwMo KQ>H$ H$UAUwMo KQ>H$ H$UAUwMo KQ>H$ H$U
{dkmZmV emókmbm O|ìhm Z{dZ JmoîQ>r

qH $dm AmYma {_iVm o  V | ìhm {gÕm §V
~XbVmV.H$mhr doim Z{dZ _mhrVr _rimë`mZo
H$ënZm qH$dm Z_wZo ~XbVmV S>m°ëQ>>Z åhUmbo
H$s AUw {d^AmJë`m OmV Zmhr.`m à`moJmMm
nwamdm {_imë`m_wio XmI{dbo H$s AUw {d^mJë`m
OmVo Am{U Vo bhmU H$Um§Zr ~Zbobm AgVo.
Vo H$U AUw nojm bhmZ AgVmV.Ë`mg AUwMo
KQ>H$ H$U åhUVmV.

 AmnU AmYrM AUw_mZ bmdbm {H$ AZw
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CXmgrZ AmhoV.åhUwZ Vo H$_rVH$_r XmoZ
àH$maÀ`m AUwÀ`m KQ>H$$ H$Um§Zr V`ma
hmoVmo.Ë`mn¡H$r EH$ YZ à^mar Am{U Xþgam
F¥$U à^mar Amho.dmñV{dH$nUo VrZ q^Þ
AUwÀ`m KQ>H$ H$Um§Mm emoY bmdbm {Vgam hm
à^mahrZ H$U Amho AUwÀ`m KQ>H$ H$Um§À`m
emoYmV Amnbo {dMma AUw ~Ôb  doimodoir
H$$go ~XbV Jobo ho nmhþ `m.

BboŠQ´>mZ,àmoQ>m°Z Am{U Ý`wQ´>m °ÝgBboŠQ´>mZ,àmoQ>m°Z Am{U Ý`wQ´>m °ÝgBboŠQ´>mZ,àmoQ>m°Z Am{U Ý`wQ´>m °ÝgBboŠQ´>mZ,àmoQ>m°Z Am{U Ý`wQ´>m °ÝgBboŠQ´>mZ,àmoQ>m°Z Am{U Ý`wQ´>m °Ýg
AmnZ \°$aS>oÀ`m {dÚwV {dKQ>ZmMm C„oI

_mJo Ho$bm.19 ì`m eVH$mV dm`wda BVa à`moJ
gwÕm H$aÊ`mV Ambo.Aà^marV ZirÛmao H$_r
Xm~mda dm`wda {dÚwV àdmhmÀ`m à`moJmÀ`m
o narUm_mMm Aä`mg emókmZo Ho$bm.1897
_Ü`o Omogo\$ Om°Z Wm°_gZ `m§Zr hmM à`moJ
{Zdm©V Zir _Ü`o Ho$bm. `m darb à`moJmdéZ
`m§Zr F¥$U à^mar H$U AUwÀ`m AmV AgVmVho
XmI{dbo.

gwédmVrV Wm°_gZZo àË`oH$ _wbÐì`mgmR>r
F¥$U H$U doJdoJio AgVmV.

 gd© ^{dî` gm§JrVbo na§Vw H$mhr {^Þ
nXmWm©déZ Ë`mg H$iwZ Ambo {H$ F¥$U à^marH$U
Zoh_r EH$ gmaIo AgVmV.`m gmaIo H$U
gd©_wbÐì`mÀ`m AUw _Ü`o AgVmV `m H$UmMo
dñVw_mZ AVr gwú_ AgVo Ë`mg BboŠQ>m°Z
åhUVmV.BboŠQ>m°Z ho n[hbm emoY bmdbobm
AUw M>m KQ>H$ H$U Amho.Ë`mbm e- Zo Xe©{dVmV
Ë`mM o dñV w_mZ Ag wZ Zgë`mgmaI oM
Amho,Am{U Ë`mMm  à^ma EH$H$ F$U à^ma
AgVmo.

   {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

AUw {dÚwVr` CXmgrZ AgVmV né§Vw
Ë`m_Yrb Agbobo BboŠQ>m°Z ho F¥$U à^mar
H$U AmhoV.Oa AUwV \$º$ F¥$U à^mar H$U
Agë`mg Vo CXmgrZ hmoV Zmhr.AmnUmg
CXmgrZ åhUwZ AUw H$m AmT>>iVo.

AUwV H$mhr YZ à^marV H$U gwÕm AgVmV
åhUwZ Ë`mMm à^ma CXmgrZ hmoVmo. ̀ m AUwÀ`m
KQ>H$ H$Umg à$^ma AgVmo Omo BboŠQ>m°ZÀ`m
à^mamV CXmgrZ H$aVmo. `m AUwÀ`m KQ>H$
H$Umbm 1920 _Ü`o àmoQ>m°Z ho Zmd {Xbo Amho
`mMo dñVw_mZ BboŠQ>m°ZÀ`m dñVw_mZmÀ`m 2000
nQ OmñV> AgVo `mg 'p+' Zo gwM{dVmV Am{U
Ë`mMm à^ma 1 EH$H$ YZ à^ma åhUwZ KoVmV.

1932 _Ü ò Ooåg MmS>{dH$Zo Xþgam AUwMm
KQ>H$ H$U emoYwZ H$mT>>bm àmoQ>m°Ýg gmaIoM  Ë`mg
à^ma Am{U dñVw_mZ Odi Odi g_mU ZgVo
`mg Ý`wQ>m´°Z åhUVmV gmYmaZVm Ý`wQ´>mÝg bm
'n0'.Zo Xe©{dVmV.

darb MM©o déZ AmnU {ZîH$f© H$mTw>> eH$Vmo
H$s AUw bhmZ H$Um§Zr ~Zbobo AgVmV.Ë`mg
àmoQ>m°Z,Ý`wQ´>m°Ýg,Am{U BboŠQ´>m°Ýg åhUVmV.`m
àË`oH$ H$Umg nar_mUmÀ`m JwZY_m©V d{J©H$aU
H$aVm `oVo.Ogo dñVw_mZ Am{U à^ma.n«moQ>m°Ýg
Am{U Ý`wQ´>m°Ýg bm g_mZ na§Vw {déÕ {dÚwV
à^ma AgVmV. Ý`wQ>m´Ýgbm {dÚwV à^ma ZgVmo
.BboŠQ´>m°Ýg Mo dñVw_mZ Ë`m àmoQ>m°Ýg Am{U
Ý ẁQ>ḿÝgÀ`m dñVw_mZmÀ`m gw_mao 2000 nQ> bhmZ
dñVw_mZ AgVo.
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AmH¥$Vr-1 àmoQ>m °Ýg,Ý`wQ>m ´Ýg,Am{UAmH¥$Vr-1 àmoQ>m °Ýg,Ý`wQ>m ´Ýg,Am{UAmH¥$Vr-1 àmoQ>m °Ýg,Ý`wQ>m ´Ýg,Am{UAmH¥$Vr-1 àmoQ>m °Ýg,Ý`wQ>m ´Ýg,Am{UAmH¥$Vr-1 àmoQ>m °Ýg,Ý`wQ>m ´Ýg,Am{U
BboŠQ´ >m °ÝgBboŠQ´ >m °ÝgBboŠQ´ >m °ÝgBboŠQ´ >m °ÝgBboŠQ´ >m °Ýg

• AUwV àmoQ>m°Z,Ý ẁQ>m°Z Am{U B©boŠQ́>m°Z gmaIo
KQ>H$ H$U Agë`mg Agë`mg Vo
AUwÀ`m AmV AMwH$ nUo H$goo _m§S>ë`m
OmVo?
Mbm nmhþ `m,
AUwMr g§aMZmAUwMr g§aMZmAUwMr g§aMZmAUwMr g§aMZmAUwMr g§aMZm

H¥$Vr-1H¥$Vr-1H¥$Vr-1H¥$Vr-1H¥$Vr-1
Vw_À`m A§XmÁ`mZo AUwMr g§aMZm H$mT>m.Vw_À`m A§XmÁ`mZo AUwMr g§aMZm H$mT>m.Vw_À`m A§XmÁ`mZo AUwMr g§aMZm H$mT>m.Vw_À`m A§XmÁ`mZo AUwMr g§aMZm H$mT>m.Vw_À`m A§XmÁ`mZo AUwMr g§aMZm H$mT>m.

Vwåhr àmoQ>m°Z,Ý`wQ>m°Z Am{U B©boŠQ>m°Z Mm
AmH$ma nmhrbmV . g_Om Vwåhmbm Ë`m§Zm
AUwÀ`m AmV _m§S>Ur H$am`Mr Agë`mg,Vo
Vwåhr H$er H$amb?

nwíH$iem _m§S>Ê`m eŠ`Amho.g_Om Vw_Mm
AUw Imobr gmaIm {XgVmo Va Vwåhr H$Um§Zm
EH$m Z§Va EH$ am§JoV _m§S>Ur H$é eH$Vm.Vwåhr
Ë`mMr AmH¥$Vr H$mTw>Z Vo H$go {XgVmV XmIdw
eH$Vm H$m?

AUwÀ`m KQ>H$mÀ`m H$UmMm ñd^md bjmV
KoD$Z JmobmH$ma AUwV AUwÀ`m KQ>H$mÀ`m H$Zm§Mr
§H$ënZm H$éZ Ë`mMr Xþgar _m§S>Ur H$am.

• JmobmH$ma AUwV AUwÀ`m KQ>H$mÀ`m
H$UmMr _m§S>Ur {H$Vr àH$mao H$aVm
`oVmV?

Vw_À`m {_Ìmer MMm© H$am Am{U AUwV
AUwÀ`m KQ>H$mÀ`m H$Zm§Mr aMUm H$aUmam Z_wZm
V`ma H$aÊ`mMm à`ËZ H$am.

AUwMr g§aMZm g_PÊ`mgmR>r emókmZr
{d{dY AUwÀ`m Z_wÝ`mMm {dH$mg Ho$bm .

Wm°_gZMm AUwMm Z_wZmWm°_gZMm AUwMm Z_wZmWm°_gZMm AUwMm Z_wZmWm°_gZMm AUwMm Z_wZmWm°_gZMm AUwMm Z_wZm
`m Z_wÝ`mbm J.J.Wm°_gZ Zo1893 _Ü`o

V`ma Ho$bm. `mbmM Jmob _moR>m Z_wZm
åhUVmV.g§X^m©déZ ̀ m Z_wÊ`mV \$imMo VwH$S>o
_moR>çm JmobmV gd©Ì {dVaU Ho$bo Amho.

1. AmH¥$Vr 2(a)._Ü ò XmI{dë`m à_mZo AUw
YZ à^ma Agboë`m EH$m JmobmV AmV
KÅ> ~gbobo AgVmV.

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-2(a)           AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-2(b)

2. AUwMo EH$wU dñVw_mZ AUwV gd©Ì EH$
g_mU {dVarV Ho$ë`m OmVo

3. F¥$U Am{U YZ à^ma ewÝ` hmoD$Z AUw
{dÚwVr` CXmgrZ ~ZVmo.

Wm°_gZMm AUwMm Z_wZm Xe©{dZmao
narMrV CXmhaU åhUOo Q >a~ wO Amh o
(AmH¥$Vr2(a) nhm)Q>a~wOm _Yrb bmb ^mJm
gmaIoM YZ à^ma AUw_Ü`o gd©Ì ngaboboSCERT T
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Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?

Aë\$m H$UmÀ`m ñÌmoVm déZ ̀ oUmè`m Amë\$$m
H$Um§Zm {derîQ> à_mUmV eº$s AgVo.Aë\$m
H$UmÀ`m {H$aUmg H$U Am{U gmoÝ`mÀ`m nmVi
nÌmda nS>Ê`m OmoJo H$am.

ómoÌm nmgwZ `oUmao Aë\$m H$U Am{U
gmoÝ`mÀ`m nÌH$mbm emoYH$mÀ`m AmV Aem àH$mao
R>odm {H$ Aë\$mH$U bmJVm jUrM emoYH$mVwZ
bhmZ àH$me {ZKmbm nmhrOo.hr nwU© aMZm
{Zdm©V ImobrV R>odbr AmhoV.

AmnUmg _mhrV Amho H$s gmoZo AUwZo ~Zbobo
AgVmVVo nmVi Amgë`m _wio Amë\$mH$U Ë`mda
nS>ë`m Z§Va AUw _YwZ OmVmV.Wm°_gZÀ`m
AZ wÀ`m Z_ wÝ`mMm {dMma H$am O |ìhm
Aë\$mH$UnÌmda nS>VmVVo éXa\$m oS > ©À`m
{dMmamZwgma Vo WmoS>çm YZ à^mamZo {Xem
~XbwZ gmoÝ`mÀ`m AUw gd©Ì nga{dë`m OmVo.

_moR>çm à_mUmV {Xem  ~XbVo ̀ mMm Ë`m§Zm
AZw_mZ ZìhVm.

éXa\$moS> ©Mo {ZarjUéXa\$moS> ©Mo {ZarjUéXa\$moS> ©Mo {ZarjUéXa\$moS> ©Mo {ZarjUéXa\$moS> ©Mo {ZarjU

AmH¥$Vr-4 Aë\$m H$UmMo {dñH$irVAmH¥$Vr-4 Aë\$m H$UmMo {dñH$irVAmH¥$Vr-4 Aë\$m H$UmMo {dñH$irVAmH¥$Vr-4 Aë\$m H$UmMo {dñH$irVAmH¥$Vr-4 Aë\$m H$UmMo {dñH$irV
hmoUohmoUohmoUohmoUohmoUo

AgVmV. Q>a~wOmVrb H$mi`m {~`m bmb
^mJmV gd©Ì dmQ>ë`m OmVmV.Vo BboŠQ´>m°Z
Xe©{dVmV.H$mhr H$mbmdYrVM Ë`m§À`m EH$m
{dÚmWm©Zo Wm_gZMm Z_wZm ñdrH$mabm Ë`mÀ`m
COiZrMo H$maU H$m`?Ë`mMo H$maU{H$
Wm°_gZMm {dÚmWu éXa \$moS>©Zo H$mhr à`moJ
Ho$bo Am{U {^Þ Am{U Mm§Jbo n[aUm_ {Xbo.

.

^m¡VrH$emómV Wm°_gZ `m§Zm Zmo~ob
nwañH$ma _rimbm Ë`mMm _wbJm OmO© gmo~V
Agboë`m gm°_ ì`º$s§Zm ^m¡VrH$ emómV
Zmo~ob nwañH$ma _rimbm Ë`mn¡{H$ Wm°_gZMm
EH$ {dÚmWu AaZoñQ> éXa\$moS>© Amho .

éXa \$moS>©Mm Aë\$m H$U ngaUmam à`moJéXa \$moS>©Mm Aë\$m H$U ngaUmam à`moJéXa \$moS>©Mm Aë\$m H$U ngaUmam à`moJéXa \$moS>©Mm Aë\$m H$U ngaUmam à`moJéXa \$moS>©Mm Aë\$m H$U ngaUmam à`moJ
AaZoñQ> éXa \$moS>© (Ernest Rutherford)

emókmMm OÝ_ Ý`wPrbm°S> `oWo 1909 _Ü`o
Pmbm.Ë`m§Zr gmoÝ`mMo nmVi nÌo Am{U Amë\$m
H$Um§Mm Cn`moJ H$éZ H$mhr à`moJ Ho$bo Aë\$m
H$UmV XmoZ n«moQ>m°Z Am{U XmoZ Ý`wQ´>m°Z EH$Ì
OmoS>ë`m OmVmV.

AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr AmH¥$Vr -3

ñÌmoV Aë\$mH$Z
gmoÝ`mMm nÌm
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Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?

 éXa\$moS>©Zr Aë\$m H$Um§À`m ngaÊ`mdéZ
{ZíH$f© H$mT>bm H$s

(i) AUw{Vb OmñV OmJm [aH$m_r AgVo
H$maZ gmoÝ`mÀ`m nÌm nmgwZ H$moUVmhr
_mJ© Z ~Xbbm OmVmV.AmH¥$Vr-4_Ü ò
XmI[dbo Amho.

(ii) H$_r g§»`oV Aë\$m H$Um§Mo dmng `oUo
`m_wio Vo OmñV g§»`oV Agbobo YZ
à^ma dñVw_mZmZo {dH$f©Z Ho$ë`m
OmVmo.åhUwZ AUwV EHw$U YU à^ma
bhmZ ^mJmV YZ H|$ÐrH¥$V AgVo.`m
à`moJmÀ`m AmYmao éXa\$moS© Zo AUwMm
na_mUw Z_wZm `mMo àVrnmXZ Ho$bo
`m_Ü`o

i) AUw _Yrb gd© YZ à^mar H$U EH$
H$_r KZVoMo H|$Ð ~Z{dVo Ë`mg AUwMo
H|$ÐH$ åhUVmV.BboŠQ>m°Z hm H|$ÐH$mMm
^mJ Zmhr.

ii) F¥U à^mar BboŠQ>m°Z H|$ÐH$m^modVr d¥ÎmmH$ma
H$joV {\$$aV AgVo Ago à[VnmXZ
Ho$bo.H|$ÐH$m^modVr BboŠQ>m°ZMo MbZ gẁ m©
^modVr {\$aUmè`m J«hmÀ`m MbZm gmaIo
Agë`m_wio éXa\$moS>© Z_wÝ`mbm J«h_§S>i
Z_wZm gwÕm åhUVmV.

iii) AZwÀ`m VwbZoV H|$ÐH$mMm AmH$ma
A{Ve` bhmZ AgVo.

OmñVrV OmñV Aë\$m H$U gai _mJm©V
AUwVwZ OmVmV \$º$ WmoS>ogo _mJ© ~XbVo \$º$Iwn
H$_r H$U AmH¥$Vr-4 _Ü`o XmI{dë`m à_mUo
OmñV H$moZmV _mJ© gmoSw>Z OmVmV.Am{U AVre`
bhmZ (1 _Ü`o 108)g§»`oV _mÌ Amboë`m
_mJm©ZoM naV OmVmV.

éXa\$moS>©À`m n«`moJmV gmoÝ`mÀ`m nÍ`mda
nmR>{dbobo H$UmV gamgar àm{V 20000 Aë\$m
H$UmV \$º$ EH$M H$U _mJo {\$abm,
éXa\$moS>©À`m à`moJmMm n[aUm_ g_OÊ`mMm
à`ËZ H$é.

g_Om Vwåhr [jVrO g_m§Va {XeoV EH$
XJS> [^§Vr H$S>o \o$H$bm AgVm Vmo q^Vr _YwZ
OmV Zmhr _moR>_moR>o {N>Ð (OmJm)Agboë`m
Vmaoda XJS> \o$H$ë`mg OmñVrV OmñV Ë`m
OmJoVwZ ZrKwZ OmVm§Zm ho éS>a\$m oS > ©Zr
~{KVbo.éXa\$moS>©À`m Z_wÝ`m Zwgma YZà^ma
hm AUw _Ü`o gd©Ì EH$ g_mZ {dVaU Ho$ë`m
OmVo Am{U AmUw_mZ bmdVm `oVo H$s gd©
Aë\$m H$U _mJ© ~XbVmV. Aë\$mH$U Am{Ve`
_moR> o Agë`m_wio bhmZ H$m oZmÛmao _mJ©
~XbÊ`mMm AZw_mZ Amho na§Vw éXa\$moS>©Zo _mhrV
Ho$bo {H$ darb CXmhaUm àUmUo _moR>çm OmJm
(gaps )Agboë`m Hw§$nUmVwZ XJS> \o$H$ë`mg
Vmo Ë`m _YwZ OmVmo. Ë`mM à_mUo OmñV H$U
gmoÝ`mÀ`m nÌm_YwZ OmVmV `m déZ éXa\$moS>©
bm Z{dZ Z_wÝ`mMm {dMma Ambm.
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éXa\$moS>©À`m AUwÀ`m Z_wÝ`mMr AmH¥$Vr
   H$mT>m?

 {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am {dMma H$am Am{U MMm© H$am

Imbrb AmYmamdéZ éXa\$moS>© Am{U
Wm°_gZÀ`m AUwÀ`m Z_wÊ`mMr VwbZm H$am.

• YZ à^ma H$moR>o AgVo?
• BboŠQ>m°Z bm H$go R>odë`m OmVo ?
• Vo AUw _Ü ò pñWa AgVmV H$m?qH$dm

{\$aV AgVmV H$m?

éXa\$moS>©À`m AUwÀ`m Z_wÝ`mMr {g_méXa\$moS>©À`m AUwÀ`m Z_wÝ`mMr {g_méXa\$moS>©À`m AUwÀ`m Z_wÝ`mMr {g_méXa\$moS>©À`m AUwÀ`m Z_wÝ`mMr {g_méXa\$moS>©À`m AUwÀ`m Z_wÝ`mMr {g_m
• éXa\$moS>©À`m AUwÀ`m Z_wÝ`mV H$mhr

g_ñ`m Vwåhmbm {XgwZ Amë`m H$m?

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-5
EH$ BboŠQ´>m°Z Am{U EH$ n«moQ>m°Z Agbobm

hm`S´>moOZ AUwMm {dMma H$am BboŠQ´>m°Z ho

H|$ÐH$mV n«moQ>°mZ Ûmao AmH$fuë`m OmVo H|$X«H$m
^modVr dwÎmmH$ma _mJm©V BboŠQ´>m°Z À`mo COm©À`m
D$O}V èhmg hmoVmo H$maU H$moUË`mhr H$Umg
d¥ÎmmH$ma MbZmV ËdaU àmá hmoVo.

d¥ÎmmH$ma _mJm©V {\$aUmao ËdaUr` n«̂ mar
H$U Zoh_r COm© CËg{O©V H$aVmV. AemarVrZo
^«_Z H$aUmao BboŠQ´mZ gVV COm© CËg{O©V
H$aVmV. Am{U Vo H|$ÐH$mÀ`m {XeoZo AmH¥$Vr-5
à_mUo YZ à^marV hmoCZ H|$ÐH$mV nS>VmV.

Oa hoM Iao Agob Va AUw AË`mYrH$
A[ñWa AgVmV.AmVm AmnU nhrë`m gmaIo
nXmW© Zgbo AgVo. na§Vw AUw pñWa AgVmV ho
AmnUmg _mhrV Amho.

`oWo AmnUmg EH$ àíZ {dMmabm nm{hOo
AUw H$m [ñWa AgVmV?

• {H$aV Agbobo BgoŠQ>ḿ°Z H|$X²«H$mV Z nS>Vm
H$moUË`mhr AUw Vrb KQ>H$mÀ`m H$Um§Mr
H$moUVr n`m©`r _m§S>{U(aMZm) Vwåhr
gwMdw eH$Vm H$m?

éXa\$moS>©À`m Z_wÝ`mVrb {g_obm AUwgéZ
1913 _Ü`o S>o{ZeMm emók Zrbg ~moaZo
(Neils Bohr)EH$m Z_wÝ`mMo à{VnmXZ Ho$bo

AmH¥$Vr-6 AUwÀ`m eº$s Mr nmVirAmH¥$Vr-6 AUwÀ`m eº$s Mr nmVirAmH¥$Vr-6 AUwÀ`m eº$s Mr nmVirAmH¥$Vr-6 AUwÀ`m eº$s Mr nmVirAmH¥$Vr-6 AUwÀ`m eº$s Mr nmVir
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~moAaMm AUw Z_wZm~moAaMm AUw Z_wZm~moAaMm AUw Z_wZm~moAaMm AUw Z_wZm~moAaMm AUw Z_wZm

éXa\$moS>©À`m Z_wÝ`mÀ`m {g_obm A{YJ_Z
H$aÊ`m gmR>r 1913 _Ü`o Zrëg ~moAa H|$ÐH$m
^modVr BboŠQ´>mÝg {ZíMrV CO}À`m nmVir da
^«_Z H$aVmV.BboŠQ´>m°Ýg bm OmñV eº$s À`m
nmVirda OmÊ`mgmR>r eº$s J«hU Ho$br nm{hOo
qH$dm H$_r eº$sMm nmVirH$S>o OmÊ`mgmR>r
eº$s gmoS>br nmhrOo Ago KS>Vo.

H$nmQ>mVrb nwñVH$mMm {dMma H$am.Vo daÀ`m
H$ß`mda qH$dm ImbÀ`m H$ß`mda R>>odbo Amho
Vo _YmV R>odbobo ZmhrV.

AUwVrb BboŠQ>m°́ZÀ`m _mJm©bm {g_rV H$éZ
Zrëg ~moAa Zo Ë`mÀ`m Z_wÝ`mV H$mhr
_wb ŵ>VVËdmMm n[aM` {Xbm.

1. AUwVrb {deof pñWa H$joVM \$º$
Bb oŠQ > m ´ ° Z AgVmV `m pñWa
H$jobmeº$sMr nmVir åhUVmV.

2. `m pñWa H$joV {\$aUmao BboŠQ>m´ °Z
CËg{O©V hmoV Zmhr Ë`m_wio Vo H§o$ÐH$mV
nSw>Z Zme Z nmdVmV.

3. AmH¥$Vr -6 _Ü ò XmI{dë`m à_mUo {ñWa
H$jm K, L, M, N… AjamZo {H§$dm
n=1, 2, 3, …..  g§»`oZo gwM{dVmV.

• ~moAaMm Z_wZm AZwÀ`m Z_wÊ`mV eodQ>Mm
Z_wZm åhUwZ Vwåhr g_PVm H$m?

Zrëg ~moAa `m Z_wÝ`m Ûmao hm`S>m´oOZ
AUwÀ`m dU©nQ>mg dU©Z H$é eH$bm.na§Vw
hm`S´>moOZ nojm dOZ Agbobo AUwÀ`m dU©nQ>mg
dU©Z H$é eH$bm Zmhr.

AmnU H$m` bjmV ¿`m`Mo åhUOo AmVm
n`ªV H$moUVmhr Ý`wQ´>mÝg ~Ôb Aä`mgbm Zmhr
H$maU H$mbmdYr Z§Va åhUOo 1932 ì`m dfr©
Ý ẁQ´>mÝg Mm emoY bmJbm.éXHa\$moS>©À`m H$mimV
Ý`wQ´>mÝg Mm emoY bmJbm ZìhVm Ë`m Z§Va
XmoZ XeH$mV Ý ẁQ́>mÝg Mm emoY bmJbm.hm`S>ḿoOZ
AUw {edm` BVa gd© _wbÐì`mV AUwVrb
H|$X«H$mV Ý`wQ>m´°Ýg AgVmV.

AmnUmg _mhrV Agboë`m AUwMm Z_wZm
{H$Ë`oH$ emñÌjmZr n[aemoYUmÛmao gm_w{hH$
l_mg Imbrb _mhrVr Ûmao {ZamjU H$am.

AmnU {eH$bmo H$s Ý ẁQ´>mÝg Am{U n«moQ>m°ÝgMo
dñVw_mZ Odi-Odi g_mU AgVo Am{U Vo
BgoŠQ>m´°Ýg À`m dñVw_mUmÀ`m 2000 nQ> OmñV
AgVo åhUwZ AZwMo EHw$Z dñVw_mZ \$º$ àmoQ>m°Ýg
Am{U Ý`wQ´>mÝg ÛmaooM {_iVo Z§VaÀ`m H$mimV
AZwMo dñVw_mZ EHw$Z H|$ÐH$mV AgVo Ago
emoYë`mJobo `mdéZ Ý`Q>m´°Ýg gwÕm H|$ÐH$mVM
AgVmV.ho _mhrV hmoVo.SCERT T
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History of Atom

442 B.C.

1803 A.D.

1886 A.D.

1898 A.D.

1909 A.D.

1913 A.D.

1913 A.D.

1931 A.D.

Democritus

Metter is composed
with Indivisible

elements

First Atomic Theory

Gold stain

Discovery of Cannel
Rays

J.J.Thomson

Discovery of electron in
cathode rays
experiment

Earnest
Rutherford

Discovery of Nucleus

Neils Bohr

Electrons in Stationary
orbitals – Introduction
of energy levels

Henry
Mosley

Atomic Number

James Chadwick

Discovery of Neutron

John Dalton
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{d{dY H$joV BboŠQ´>m°ÝgMo {dVaU{d{dY H$joV BboŠQ´>m°ÝgMo {dVaU{d{dY H$joV BboŠQ´>m°ÝgMo {dVaU{d{dY H$joV BboŠQ´>m°ÝgMo {dVaU{d{dY H$joV BboŠQ´>m°ÝgMo {dVaU
AUwÀ`m Z_wÝ`mdéZ BboŠQ>m´°Ýg AUwÀ`m

H|$ÐH$m^modVr {\$aV AgVmV {d{dY H$joV
AgUmè`m BgoŠQ´>°mÝg bm {d{dY eº$s AgVo
àË òH$ H$jobm   'n',`m g§» òZo gwM{dVmV.`mbmM
H$joMr g§»`m qH$dm COm©nmVir gwMrH$m
åhUVmV.

 H§ oÐH$mÀ`m Odi Agbobr H$jobm
(n = 1),(H$_r COm © Z o Agbobr)H$jm
åhUVmV.Ë`mZ§VaMr H$jobm(n = 2),(K H$jo nojm
OmñV COm© Agbobr )L H$jm åhUVmV.BË`m{X.

• AUwÀ`m àË òH$ H$jo _Ü ò {H$Vr BboŠQ́>m°Z
AgVmV.?

• Aer H$moUVr {derï> H$jm Amho H$m
Áçm _Ü`o \$º$ EH$M BboŠQ´>m°Z Aho ?

• BboŠQ´>m°Z H$joÀ`m g§»`m R>a{dÊ`mgmR>r
H$moUVr nÕV Amho?

emñÌkmZo doJdoJù`m AUwÀ`m àénZo Z_wZm
o  AUwMr aMZm ñnï> Ho$ë`mZ§Va doJdoJù`m
COm© nmVir qH$dm AUwÀ`m H$jm _Yrb
BgoŠQ́>m°Z {dVaUMo dU©Z H$aÊ`mg gwédmV Ho$br.
~moha Am{U ~war `mZr BgoŠQ>m´°Z {dVaUm gmR>r
Imbrb {Z`_ gm§JrVbo

{Z`_-1…{Z`_-1…{Z`_-1…{Z`_-1…{Z`_-1… EH$m H$joV AgUmè`m H$_mb
BboŠQ´>m°Z Mr g§»`m 2n2, gwÌm Ûmao R>a{dVm `oWo
'n' ho H$joMr g§»`m qH$dm COm© nmVir gwMH$
Amho.Á`mMr qH$_V1, 2, 3….AgVo. àË`oH$
H$joV AgUmè`m BboŠQ´>m°ZMr H$_mb g§»`m
Vº$m-1 _Ü ò XmI{dbr Amho.

Vº$m-1Vº$m-1Vº$m-1Vº$m-1Vº$m-1

 {Z`_-2…{Z`_-2…{Z`_-2…{Z`_-2…{Z`_-2…àË`oH$ COm© nmVir qH$dm BboŠQ´>m°Z
H$jm nwÝhm Cn H$joV {d^mJë`m OmVo. n«Ë`oH$
Cn H$joV BboŠQ´>m°Z Mr H$_mb g§»`m 8 AgVo

Z`_-3… Z`_-3… Z`_-3… Z`_-3… Z`_-3… Omo n`ªV AmVrb H$jm nwU© nUo
^aë`m OmV Zmhr Vmon ª̀V {Xbobr H$jm BboŠQ́>m°Z
Zo ^aë`m OmD$ eH$V Zmhr.åhUOoM H$jm {h
Q>ß`m-Q>ß`mZo ̂ aë`m OmVo.Am°ŠgrOZMo CXmhaU
KoD$`m.`oWo Z=8. Amho.`mbm 8 B©boŠQ´>m°Z AmhoV
Ë`m_wio B©boŠQ´>m°ZMr g§»`m Am{U àmoQ>m°Ýg Mr
g§»`m g_mZ Amho.

AmH¥$Vr-7 n{hë`m AR>am _ybÐì`m gmR>r BboŠQ´>mZ Mr aMZmAmH¥$Vr-7 n{hë`m AR>am _ybÐì`m gmR>r BboŠQ´>mZ Mr aMZmAmH¥$Vr-7 n{hë`m AR>am _ybÐì`m gmR>r BboŠQ´>mZ Mr aMZmAmH¥$Vr-7 n{hë`m AR>am _ybÐì`m gmR>r BboŠQ´>mZ Mr aMZmAmH¥$Vr-7 n{hë`m AR>am _ybÐì`m gmR>r BboŠQ´>mZ Mr aMZm

H$jm g§»`m(n) H$jo _Yrb BboŠQ´>m°Z Mr
                   gdm©V OmñV g§»`

1  K-H$jm          2 (1)2 = 2
      2  L-H$jm          2 (2)2 = 8

      3  M-H$jm          2 (3)2  =18

      4  N-H$jm          2 (4)2  =32
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nm`ar-1nm`ar-1nm`ar-1nm`ar-1nm`ar-1… K H$joV \$º$ 2 B©boŠQ>m´°ZMm g_mdoe
Ho$bm OmD$ eH$Vmo.åhUwZ n = 1 `m H$joV
gwédmVrÀ`m 2 BboŠQ´>m°Z ^am.
nm`ar-3…nm`ar-3…nm`ar-3…nm`ar-3…nm`ar-3… Z§Va Am°ŠgrOZ AUw _Ü`o BboŠQ´>m°Z
aMZm Mm H«$_ 2,6 Amho.

nhrë`m AR>am _wbÐì`mgmR>r BgoŠQ´>m°ZÀ`m
aMZoMr AmamIS>m AmH¥$Vr-7 _Ü ò Amho.
g§`wOm(g§`wOm(g§`wOm(g§`wOm(g§`wOm(Valency)

doJdoJù`m H$joÀ`m AUwÀ`m aMZoV BboŠQ́>mZ
H$go AgVmV ̀ m {df`r AmnU {eH$bmo AmhmoV.

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr-8

H$m~©ZMm AUw {dMmamV KoD$`m.H$m~©Z AUwMm
AUw A§H$ 6 Amho åhUwZ `m _Ü`o 6 BboŠQ´>m°Z
AmhoV.AmH¥$Vr-8 _Ü`o XmI{dë`m à_mUo Oo
H|$ÐH$m ^modVr {\$aV Amho.

~m oha-~ w a r {Z`_m Z wgma,AmVrb
H $jm (n=1)._Ü` o  X m oZ Bb oŠQ ´ > m ° Z
AgVmV.H$m~©ZÀ`m 6 BboŠQ´>m°Z_Ü`o nhrbr
H$jm(n=1) _Ü ò XmoZ BboŠQ́>m°Z ì`mnVmV.Cabobo
Mma BboŠQ´>m°Zn=2.`m ~mhoarb H$joV ì`mnVmV
AUwÀ`m ~mhoarb H$joV AgUmè`m BboŠQ´>m°Zbm
YmaUm åhUVmV.åhUwZ AUwÀ`m eodQ>À`m

H$joVrb CnñWrV AUyÀ`m g§»`mbm Ë`mMr
g§`wOm åhUVmV.AUyMr g§`yOm ho BVa _wbÐì`m
gmo~V {_i{dÊ`mMr j_Vm ñnîQ> H$aVo.  darb
CXmhaUmV H$m~©Z AUyMr g§`wOm 4 Amho.
o      AmUIr H$mhr CXmhaUo nmhþ Oa Vwåhr
hm`S´>moOZ,{hbr`_ gmoS>r`_ gma»`m AUw
{dMmamV KoVë`m Va Ë`m§À`m eodQ>À`m H$joV
n«Ë`oH$r EH$ BboŠQ´>m°Z Amho. åhUwZ hm`S´>moOZ
{bWr`_ gmoS>r`_ Mr g§`wOm EH$ Amho
_m°½Ýo{e`_ Am{U Aë ẁ_rZr`_ Mr g§̀ wOm {H$Vr
Amho.ho Vwåhr gm§Jw eH$Vm H$m?AUwH«$_o ho XmoZ
Am{U VrZ Amho.H$maU _°m¾o{e`_ À`m eodQ>À`m
H$joV XmoZ BboŠQ´>m°Z Amho Am{U Aë`w_rZr`_
eodQ>À`m H$joV VrZ BboŠQ´>m°Z AgVmV.

AUwMr eodQ>Mr H$jm Ë`mÀ`m j_Vo Zwgma
BboŠQ´>m°Z À`m g§»`oZo nwU© ^abobo Agog Va
Ë`mMr g §` wOm d oJù`m àH$ma o _mhrV
H$aVmV.CXmhaUmW©,âbmoarZ  AUwÀ`m eodQÀ>çm
H$joV 7 Agw eH$Vo.Ë`mÀ`m eodQ>Mr H$jm
8BboŠQ́>m°Z Zo g§nwU© hmoÊ`mgmR>r Ë`mbm 7 BboŠQ́>m°Z
gmoS>Ê`m nojm 1{_i{dU gmono Amho åhUwZ
ŠbmoarZ gmR>r AmR>, _YwZ 7 BboŠQ´>m°Z dOm
Ho$bo Va 1 BboŠQ´>m°Z {_i{dU gmono Amho åhUwZ
ŠbmoarZ gmR>r 8 _YwZ 7dOm Ho$br Va 1{_iVo
Vo Ë`mMr g§`wOm åhUwZ ì`m»`m H$aVm `oVo
`mM  à_mUo AmnU Am°ŠgrOZ Mr g§`wOmJUZm
JUZm H$é eH$Vmo.

• da MMm© Ho$boë`m nÜXVr Ûmao JUZm
H$éZ Am°ŠgrOZ Mr g§̀ wOm _mhrV H$am.

Imbrb VH$Ë`mMo {ZarjU H$am.n{hë`m AR>am
_wbÐì`mMr g§`wOmMr Vº$m-2 _Ü`o  eodQ>À`m
ñW§^m _Ü`o Amho.
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g§`wOmMo _hËd H$m` Amho?g§`wOmMo _hËd H$m` Amho?g§`wOmMo _hËd H$m` Amho?g§`wOmMo _hËd H$m` Amho?g§`wOmMo _hËd H$m` Amho?
{hbr`_ _Ü ò BboŠQ´>m°Z aMZm AmH¥$Vr-7,

Vº$m-2 ì`m Cä`m ñW§̂ mV nhm.
{hbr`_ À`m eodQ>À`m H$joV XmoZ BboŠQ´>m°Z

AmhoV Am{U Ë`mMr eodQ>Mr H$jm j_Vo Zwgma
nwU© ^abobo Amho.{ZAm°Z Am{U Am°aJZ Mr
eodQ> Mr H$jm 8 BboŠQ´>m°Z Zo ^éZ Amho ho gd©
VrZhr dm`w {ñWa Am{U H$_r [H«$`m {eb
Amh o. emókmZr dJd oJù`m H$j oVrb
BboŠQ´>m°ZÀ`m {deof aMZo _wùo Vo pñWa ~ZVmV
VgoM Vo BVa _wbÐì`m gmo~V {_lU hmoV

_wb Ðì`mMr Zmdo g§km _bÐì`m AUw  àmoQ>m°Ýg {M   BboŠQ´>m°Ýg  MrBboH$Q´>m°ÝgMo {dVaU   g§̀ wOm
 Mro Zmdo    A§H$             g§»`m   Mr g§»`m s K L M N

hm`Ś>moOZ H 1 1 - 1 1 - - - 1

{hbr`_ He 2 2 2 2 2 - - - 0

{bWr`_ Li 3 3 4 3 2 1 - - 1

~oamobr`_ Be 4 4 5 4 2 2 - - 2

~moamZ B 5 5 6 5 2 3 - - 3

H$m~©Z C 6 6 6 6 2 4 - - 4

Zm`Q́>moOZ N 7 7 7 7 2 5 - - 3

AmŠgrOZ O 8 8 8 8 2 6 - - 2

âbmoarZ F 9 9 10 9 2 7 - - 1

Ý ẁAm°Z Ne 10 10 10 10 2 8 - - 0

gmoS>r`_ Na 11 11 12 11 2 8 1 - 1

_°½Zoer`_ Mg 12 12 12 12 2 8 2 - 2

Aë ẁ_rZr`_ Al 13 13 14 13 2 8 3 - 3

{gbrH$m°Z Si 14 14 14 14 2 8 4 - 4

\$m°ñnag P 15 15 16 15 2 8 5 - 5,3

gë\$ag S 16 16 16 16 2 8 6 - 2,6

ŠbmoarZ Cl 17 17 18 17 2 8 7 - 1

Am°aJZ Ar 18 18 22 18 2 8 8 - 0

AmnUmg ‘m{hV Amho H$mAmnUmg ‘m{hV Amho H$mAmnUmg ‘m{hV Amho H$mAmnUmg ‘m{hV Amho H$mAmnUmg ‘m{hV Amho H$m

• ’$m°ñ’$ag Am{U gë’$a ~hþ g§¶wOm
Xe©dVmV Q>o~c -2 ~Km H$m H$mhr ‘wcÐì¶o
~hþg§¶wOm XmIdVmV?  ho Vw‘À¶m {‘Ìm§er
MMm© H$am.

Vº$m-2Vº$m-2Vº$m-2Vº$m-2Vº$m-2

K L M N
He 2
Ne 2 8
Ar 2 8 8

Zmhr.g§`wJm gmR>r Vo BVa _wbÐì`m gmo~V
{H«$`merb ZgVmV Xþgè`m eãXmV AmnU Ago
åhUw eH$Vm H$s ho dm`w amgm`ZrH$ ÑîQ>`m
A{H«$`erb AmhoV Am{U `mZm {ZîH«$s` qH$dm
amOdm`w åhUVmV.

{hbr`_ bm gmoSw>Z gd© amOdm`w À`m
AUwÀ`m eodQ>À`m H$joV 8 BboŠQ´>m°Z AgVmV
Aem àH$mao eodQ>À`m H$joV 8 BboŠQ´>m°Z Agbobo
AUw ho amgm`ZrH$ nUo pñWa AmhoV qH$dm Vo
BVa H$moUË`mhr AUw gmo~V {_idV Zmhr.
eodQ>À`m H$joV XmoZ BboŠQ´>m°Z Agbobo AUw
gwÜXm OmñV [ñWa AgVmV.O|ìhm Ë`m_Ü ò EH$
H$jm Agob.
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AUw ^ma g§»`mAUw ^ma g§»`mAUw ^ma g§»`mAUw ^ma g§»`mAUw ^ma g§»`m     (Atomic mass number)

• Ý ẁQ́>m°ZÀ`m g§» òZo AUwMo bjUo {dMmamV
KoD$ eH$Vmo H$m?
AUw Mm ^ma åhUOo _Ü`o AUw À`m

bjUm _Ü`o  EH$ Amho ho H§o$ÐH$m_Yrb Ý`wQ>m°´Z
g§»`mda AmYmarV Amho .H|$ÐH$m _Yrb Ý`wQ>m´°Z
Am{U àmoQ>m°Z g§»`mda AmYmarV Amho H§o$ÐH$m
_Yrb  àmoQ>m´Ýg Mr g§»`m  Z Zo Xe©dVmV.
(AUw A§H$)H|$ÐH$m _Yrb Ý`wQ´>m°ZÀ`m b§»`obm
N.Zo Xe©{dVmV.

Ý`yŠbrAm°Ýg Mr g§»`m åhUOoM àmQ>m°Z
Am{U Ý`wQ´>m°ZÀ`m g§»`oMr EHw$Z ~oarO `mbm
AmU w^ma g§»`m  åhUVmV.Am{U ho A. øm
AjamUr Xe©{dVmV.

A_w^ma g§»`m A_w^ma g§»`m A_w^ma g§»`m A_w^ma g§»`m A_w^ma g§»`m = AUw A§H  AUw A§H  AUw A§H  AUw A§H  AUw A§H  +$ Ý`wQ´>m°Z$ Ý`wQ´>m°Z$ Ý`wQ´>m°Z$ Ý`wQ´>m°Z$ Ý`wQ´>m°Z
g§»`m g§»`m g§»`m g§»`m g§»`m A = Z + N

eodQ>À`m H$joV 8 BboŠQ́>m°Z Agob Va Ë`mbm
Am°ŠQ>oQ> åhUVmV._wbÐì`mMo AUw BVa AUw gmo~V
Aeo {H«$`m{eb hmoVmV H$s Ë`m§Mm eodQ>Mr

8 BboŠQ´>m°Z Zo nwU© hmoVo.darb MMm© déZ
Ago åhUVm `oBb H$s O§ìhm _wbÐì` {_iwZ
g§`wJ V`ma hmoVmV V§oìhm Ë`mÀ`m AZwMm pñWa
BboŠQ´>m°Z Mo pñWa {dVaVaU hmoB©b Aem àH$mao
EH$Ì `oVmV.{ZíH«$r` dm`wMo [ñWa BboŠQ´>m°Z
{dVaU àmá hmoVo.

AUw XmoZ àH$mao Am°ŠQoQ> JmRw> eH$Vo,BboŠQ́>m°Z
XoCZ Am{U Xþgao BboŠQ´>m°Z KoCZ. XmoÝhr à{H«$`m
_Ü`o AUw _Ü`o ~§Y {Z_m©U hmoVo.

doJdoJù`m _wbÐì`mMo AUw doJdoJio H$m
AgVmV?EH$m _wbÐì`mMo AUw Am{U Xþgè`m
_wbÐì`mMo AUw `m XmoKm§ _Yrb \$aH$ Vwåhr
H$go ñnï> H$amb? EH$m _wbÐì`mMo AUwÀ`m
{ZíMrV bjUmZo Ë`m _wbÐì`mMr AmoiI hmoVr.

AUw A§H$ AUw A§H$ AUw A§H$ AUw A§H$ AUw A§H$  (Atomic number)

AUwÀ`m _Ü`^mJr H|$ÐH$ AgVo Am{U Vo
àmoQ>m°Z d Ý`wQ´>m°ZZoo AgVo ho Amnë`mbm _mhrV
Amho.AUw H|$ÐH$mVrb à^mamÀ`m nar_mUmÛmao
_wbÐì`mMo amgm`ZrH$ JwUY_© R>a{dbr OmVo.
åhUOoM àmoQ>m°ZÀ`m g§»`m Ûmao øm b§»`obm
AUw A§H$  åhUVmV Am{U ̀ mbm Z. ̀ m AjamUo
Xe©{dVmV.

AUwÀ`m H|$ÐH$m_Yrb n«m oQ>m °Z À`mAUwÀ`m H|$ÐH$m_Yrb n«m oQ>m °Z À`mAUwÀ`m H|$ÐH$m_Yrb n«m oQ>m °Z À`mAUwÀ`m H|$ÐH$m_Yrb n«m oQ>m °Z À`mAUwÀ`m H|$ÐH$m_Yrb n«m oQ>m °Z À`m
g§»`obm AUw A§H$ åhUVmV.g§»`obm AUw A§H$ åhUVmV.g§»`obm AUw A§H$ åhUVmV.g§»`obm AUw A§H$ åhUVmV.g§»`obm AUw A§H$ åhUVmV.

•  EH$m AUw^ma À`m OdiMr g§»`mEH$m AUw^ma À`m OdiMr g§»`mEH$m AUw^ma À`m OdiMr g§»`mEH$m AUw^ma À`m OdiMr g§»`mEH$m AUw^ma À`m OdiMr g§»`m
ho Ë`m AUwMr ^ma  g§»`m AgVo.ho Ë`m AUwMr ^ma  g§»`m AgVo.ho Ë`m AUwMr ^ma  g§»`m AgVo.ho Ë`m AUwMr ^ma  g§»`m AgVo.ho Ë`m AUwMr ^ma  g§»`m AgVo.

• àmoQ>m°Z Mr g§»`m Am{YH$ Ý`wQ´>m°ZàmoQ>m°Z Mr g§»`m Am{YH$ Ý`wQ´>m°ZàmoQ>m°Z Mr g§»`m Am{YH$ Ý`wQ´>m°ZàmoQ>m°Z Mr g§»`m Am{YH$ Ý`wQ´>m°ZàmoQ>m°Z Mr g§»`m Am{YH$ Ý`wQ´>m°Z
Mr g§ñWm åhUOoM ^ma g§»`mMr g§ñWm åhUOoM ^ma g§»`mMr g§ñWm åhUOoM ^ma g§»`mMr g§ñWm åhUOoM ^ma g§»`mMr g§ñWm åhUOoM ^ma g§»`m
hmo`hmo`hmo`hmo`hmo`.

AZwÀ`m g§km {bhUoAZwÀ`m g§km {bhUoAZwÀ`m g§km {bhUoAZwÀ`m g§km {bhUoAZwÀ`m g§km {bhUo
AUwMo amgm`ZrH$ §g§km^ma g§»`m Am{U

Ë`mMm AUw A§H$ XmIdrÊ`mgmR>r {MÝh {bhÊ`mMo
gm§Ho$VmH$ à_mU Imbrb n«_mUo AmhoV.

 A Am{U Z À`m {H$_Vr H§o$ìhmhr {MÝhmÀ`m
S>mì`m ~mOwbm {bhrVmV. A da Am{U Z da
Imbr {bhrVmV.CXmhaUmW©.âbmoarZ Mo gm§Ho$VrH$
à_mU Imbr XmI{dbo Amho.

AmUw ^mag§»`mAmUw ^mag§»`mAmUw ^mag§»`mAmUw ^mag§»`mAmUw ^mag§»`m

AUwA§H$AUwA§H$AUwA§H$AUwA§H$AUwA§H$

Ý ẁŠbr`m°ZMr g§»`m

àmQ>m°ZMr g§»`m
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âbmoarZ _wbÐì`mMr F ho g§km Amho  Ë`mMm
AUw A§H$ S>mì`m ~mOwbm Imbr {bhbobm Amho
.ho Amnë`mbm gm§JVo {H$ AUw _Ü`o d àmoQ>m°Z
Amho AUw ̂ ma g§»`m S>mì`m ~mOwbm da {Xboë`m
Amho.

ho Amnë`mbm gm§JVo {H$ AUw _Ü`o19
Ý`wŠbrAm°Ýg (àmoQ>m°Z+Ý`wQ´>m°Z)AmhoV.åhUwZ
ŠbmoarZ _Ü`o Agboë`m Ý`wQ´>m°Z Mr g§»`m

19 - 9 = 10 Ý`wQ´>m°Z (N = A - Z).

g_ñWm{ZHo$ (Am¶gmoQ>moßg)g_ñWm{ZHo$ (Am¶gmoQ>moßg)g_ñWm{ZHo$ (Am¶gmoQ>moßg)g_ñWm{ZHo$ (Am¶gmoQ>moßg)g_ñWm{ZHo$ (Am¶gmoQ>moßg)
àË`oH$ _wbÐì` ho gma»`mM AUwÀ`m

g§»`mZo qH$dm n«moQ>m°Z À`m g§»`oZo AgVmV.ho
Vwåhmbm ñnï> Pmbo Amho ^ma g§»`m {df`r
H$m`?àË`oH$ _wbÐì`mbm gmaIrM ^ma g§»`m
AgVo H$m`,H$s Vo BVa _wbÐì`mMm ^mag§»`m
nmgwZ {^Þ AgVo H$m` ?

ZgVo,{ZgJm©Vrb EH$m _wbÐì`mMo EH$ nojm
OmñV àH$maMo AUw H$mhr g§X^m©V amhþ
eH$VmV.åhUwZ EH$m _wbÐì`mbm gmaIrM ^ma
g§»`m ZgVo.Imbr {Xboë`m hm`S´>moOZ AUw À`m
doJdoJù`m AmH¥$VrMo {ZarjU H$am.Vwåhmbm
H$m` g_Obo?

AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9AmH¥$Vr-9

\$º$ EH$M àmoQ>m°Z Amho.Ë`mV \$º$ EH$M
BboŠQ>°´mZ Amho nU gd© g§X^m©V hm`S´>moOZÀ`m
AUw _Ü`o Ý`wQ´>m°ZMr g§»`m gmaIr ZgVo.àmoQ>m°Z
Mr g§»`m gmaIr nU Ý`wQ´>m°Z Mr g§»`m {^Þ

Agboë`m gma»`m _wbÐì`mÀ`m AUwbm
g_ñWm{bHo$ åhUVmV.{S>Q´>r`_ Am{U {Q>Q´>r`_
ho hm`S>°moOZ Mo g_ñ`mbrHo  Amho. g_ñWmZrHo$
amgm`{ZH$ JwUY_© gmaIo AgVmV nU Ë`mMo
^m¡VrH$ JwUY_© {^Þ AgVmV.CXmhaUmW©… H$m~©Z
_Ü` oVrZ [ñWa g_ñ`m{bH o $ AgVmV.
g_ñWmZrHo$bm Ë`mMm ̂ ma g§»`m bm _wbÐì`mMm
g§kmÀ`m ~mOwbm $[bhþZ Xe©{dVmV.

H$m~©Z-12,H$m~©Z-13,Am{U H$m~©Z-14,

g_ñWm{ZH Agboë`m _wbÐì`mMm AUw^mag_ñWm{ZH Agboë`m _wbÐì`mMm AUw^mag_ñWm{ZH Agboë`m _wbÐì`mMm AUw^mag_ñWm{ZH Agboë`m _wbÐì`mMm AUw^mag_ñWm{ZH Agboë`m _wbÐì`mMm AUw^ma
H$go _mhrV H$amdo?H$go _mhrV H$amdo?H$go _mhrV H$amdo?H$go _mhrV H$amdo?H$go _mhrV H$amdo?

{ZgJm©Vrb OmñV _wbÐì` XmoZ qH$dm XmoZ
nojm OmñV g_ñWmZrHo $ À`m {_lUmV
AgVmV.Vem _wbÐì`mV àË`oH$ g_ñWm{ZH$o
WmoS>çm à_mUmV AgVmV.

CXmhaUmW© âbmoarZÀ`m g_ñWm{ZH$oÀ`m
{dMma H$é`m .ho {ZgJm©V XmoZ g_ñWm{ZH$
énmV AmT>iVo Ë`m§Mm ^ma 35EH$H$ Am{U
37EH$H$ Amho ^ma 35 EH$H$ Agbobm
g_ñWm{ZHo$ {ZgJm©V 75% Amho Am{U ^ma
37Agbobo 25% Amho.

_wbÐì`mMm AUŵ ma hm Z_wZm _wbÐì`mÀ`m
{ZgJm©V CnñWrV gd© AUwMr gamgar ^ma
AgVmo.

PoZm°Z Am{U gogr`_ ̀ m _wbÐì`mÀ`m
gdm©V OmñV åhUOo 36 g_ñWm{ZH$ AmhoV
åhUwZ AmnU AmoiIVm

Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?Vwåhmbm _mhrV Amho H$m?

12
6

13
6

14
6C C C

Protium (1
1H) Deuterium (1

2H) Tritium (1
3H)

Hydrogen
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darb _mhrVrÀ`m AmYmamda ŠbmoarZ AUw
Mm gamgar AZŵ ma

g_ñWmZrHo$Mo Cn`moJg_ñWmZrHo$Mo Cn`moJg_ñWmZrHo$Mo Cn`moJg_ñWmZrHo$Mo Cn`moJg_ñWmZrHo$Mo Cn`moJ
H$mhr g_ñWmZrHo$ Mm dmna amgm`ZrH$

Am{U d¡X{H$` ahñ` gmoS>{dÊ`mgmR>r
hmoVmo. amgm`ZrH$ {H«$`m àË`oH$ nm`ar
H$go KS>V Amho `mÀ`m _mhrVr gmR>r

 (35 x            + 37   x            )75
100

55
100

= (      +     ) =       = 35.5u105
4

37
4

142
4

à`m oJ$ emio_Ü`o gmYmaU nUo
g_ñWmZrHo$ Mm dmna Ho$bm OmVmo.

• ẁaoZr`_ À`m g_ñWmZrHo$ Mm dmna
B§YZ åhUwZ AUŵ Å>rV dmnaVmV.

• H§ $R >ñV J« §Wr daÀ`m d ¥ÜXr `m
AmOmamda CnMmamgmR>r Am`moS>rZ Mo
g_ñWmZrHo Mm dmna hmVmo. $

• H°$Ýga d§a CnMmam gmR>r H$mo~mëQ> À`m
g_ñWmZrHo$ Mm Cn`moJ hmoVmo.

_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX_hËdmMo eãX

AmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmoAmnU H$m` {eH$bmo

AUw,AUwMo KQ>H$ H$U,BboŠQ´>m°Z,àmoQ>m°Z,Ý`wQ>m°Z,H|$ÐH$ AU^ma,aoUw^ma gwÌ
AUw A§H$ (Z),,g§̀ wOm,g_ñWmZrHo$

• AUw hm _wb Ðì`mÀ`m AVr gwú_ H$U Amho Am{U Ë`mda _wbÐì`mMr AmoiI hmoVo.
• Om°Z S>mbQ>Z À`m AUw {df`H$  grÕm§Vm _Ü`o AUwÀ`m nXm _Ü`o _wbÐì`mMo dU©Z Ho$bo

Amho.Ë`m§Zm Agm {dídmg hmoVm {H$ bhmZ Z {XgZmè`m H$Um§Zr gd© nXmW© V`ma hmoVmV.Ë`m§Zr
Ago gm§JrVbo {H$, gma»`m _wbÐì`mÀ`m gd© AUw§ Mm ̂ ma Am{U AmH$ma V`ma hmoVmV.Ë`mZr
Abo gm§JrVbo H$s gma»`m _wbÐì`mÀ`m gd© AUw§Mm ^ma Am{U AmH$ma gmaImM AgVmo. nU
doJdoJù`m _wbÐì` ho doJdoJù`mo AUw nmgwZ ~Zbobo AgVmV.

• AUwMo VrZ AUw KQ>H$ H$U  (i) BboŠQ´>m°Z,(ii) àmoQ>rZ Am{U (iii)Ý`wQ>m°Z.

• BboŠQ´>m°Z ho AUwMo F$U à^marV H$U AmhoV
• àË`oH$ AUw H|$ÐH$mÀ`m àmoQ>m°Z hm EH$$ ^mJ Amho àmQ>m°Ýg ho à^marV H$U Amho .
• ~hþV§me àË òH$ AUw H|$ÐmH$mÀ`m Ý ẁQ́>m°Z EH$ ^mJ Amho Ý ẁQ́>m°Ýg ho à^marV Z Ho$bobo H$U Amho.
• BboŠQ́>m°Ýg Am{U Ý ẁQ́>m°Ýg Mm emoYmMm lò  AZwH«$_o Oo.Oo.Wm°_gZ Am{U Oo. MmS>{dH$ bm OmVmo.
• Wm°_gZ Zo ñnï>rH$aU Ho$bm [H$ AUw _Ü`o l¥U n«^marV H$U AgVmV Á`§mZm AmVm AmnU

BboŠQ>m´°Z åhUVmo. Ë`m§Zr AUwMo EH$ àméá V`ma Ho$bo Á`m _Ü`o XmIdbo Amho {H$ BboŠQ´>m°Z
ho YZ n«^marV gm_J«rÀ`m ^mamV g_mdoe hmoVmV.

• éXa\$moS>© Zo Ho$boë`m H$U ngaUmè`m à`moJ H$éZ AUw H|$ÐH$mÀ`m emoYmgmR>r _mJ© {_imbm.
• AUw _Ü`o OmñV ^mJ [aH$m_m AgVmo.AUwÀ`m _Ü`^mJr AVr gwú_ Agbobo XmQ> KZà^marV
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164 AUw_Ü ò H$m` AgVo?

Zo H|$ÐH$ AgVo åhUwZ gm§JÊ`m Ûmam éXa\$moS>© Zo AUwÀ`m àméá _Ü`o AmYw[ZH$sH$aU Ho$bo.Ë`mZo
Ë`mÀ`m à`moJmbm nwT>o Mmbw R>oCZ H|$ÐH$m _Ü`o Ý`wQ´>m°Z,àmoQ>m°ZAmho åhUwZ _mhrV Ho$bo.

• éXa\$moS>© À`m AUwÀ`m Z_wÝ`mMr g_rjm {Zëg ~moAa Zo `m àH$mao Ho$bo H$s H|$ÐH$mÀ`m g^modVr
{deof COm© nmVir _Ü`o BboŠQ´>m°Ýg [ñWa AgVmV.

• AUwÀ`m H|$ÐH$m _Yrb n«moQm°Z Mm g§»`m hr _wbÐì`mÀ`m AUww A§H$m EdT>r AgVo.
• AUw Mr ^ma g§»`m hr H|$ÐH$m _Yrb Ý`wŠbr`m°Z À`m g§»`m EdT>r AgVo.
• AUwÀ`m g§`wJmMr j_Vm åhUOo g§`wOm Amho.
• AUwÀ`m eodQ>Mr H$jm åhUOo AmR> BboŠQ>m°́Z Zo Agbo Va Vo amgm`ZrH$ {ñWa AgVo qH$dm BVa AUw

gmo~V g§̀ wJ hmoV Zmhr.
• àmoQ>m°Z Mr g§»`m gmaIr nU {^Þ Ý`wQ>m°Z Mr g§»`m Agboë`m _wbÐì`mMm AUw bm g_ñWm{ZHo$

åhUVmV.

g§H$g§H$g§H$g§H$g§H$ënZoda à{Vñn§XZënZoda à{Vñn§XZënZoda à{Vñn§XZënZoda à{Vñn§XZënZoda à{Vñn§XZ
1. VrZ AUw KQ>H$ H$moUVo AmhoV?
2. éXa\$moS>©  Zo Ho$boë`m Ë`mÀ`m gmoÝ`mMm nÌmÀ`mà`moJm_Ü`o H$moUVo _hËdmMo {ZarjU hmoVo?
3. ~moAaÀ¶m AUw Z‘wÝ¶mMo ‘w»¶ ‘wb ŷV VËd H$m¶ Amho?
4. _°¾o{e`_ Am{U gmoS>r`_ Mr g§`wOm gm§Jm ?(AS 1)

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. AUw KQ>H$ BboŠQ´>mZ,àmoQ´>m°Z Am{U Ý`wQ´>mZ À`m JwUY_m©Mr VwbZm H$am.(AS 1)

2. Oo.Oo Wm°_gZ À`m AUwÀ`m àménmV H$moUVo _`m©Xm AmhoV.(AS 1)

3. Zm`Q´>moOZ Am{U ~moamZ Mo CXmhaUo XoCZ g§`wOm Mo {ddaU H$am?(AS 1)

4. gma»`m _wbÐì`mÀ`m g_ñWm{ZH$m _Yrb _hËdmMr {^ÞVm H$moUVm Amho?(AS 1)

5. Oa Z = 5, Agob Va Ë`m _wbÐì`mMr g§`wOr {H$Vr Amho?(AS 2)

6. Imbrb Vº$mV [aH$må`m OmJoV _mhrVr ^am.(AS 4)

7. éXa\$moQ>© Mo AUw Z‘wZm {MÌ aoImQm éXa\$moS>© À`m AUwÀ`m Z_wÝ`mbm J«hmMm Z_wZm H$m
åhUVmV?(AS 5)

Zmd g§km AUw A§H$ ^ma g§»`m Ý ẁQ´>m°ZMr g§»`m BboŠQ>m°Z Mr
 Z  A g§»`m

Am°ŠgrOZ 16O8 8 16 8 8
7 7

34S
~oarbr`_ 9

12 24

12 25

Vw_À`m AÜ`m`ZmV gwYmaUm H$am.Vw_À`m AÜ`m`ZmV gwYmaUm H$am.Vw_À`m AÜ`m`ZmV gwYmaUm H$am.Vw_À`m AÜ`m`ZmV gwYmaUm H$am.Vw_À`m AÜ`m`ZmV gwYmaUm H$am.
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Cƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZ
1. Cl- Mr K, L, M  H$jm nwU©nUo ̂ abobr Amho ̂ moa-~ar {gÕm§VmZwgma ¶mMo ñnï>rH$aU {bhm?
2. emókmZr AUwMr aMZm ñnï> H$aÊ¶mgmR>r AUwMr doJdoJir Z‘wZo V¶ma Ho$br ¶mMo

ñnîQ>rH$aU {bhm?

1. Bbo³Q´>mZMm emoY ¶m§Zr bmdbm? [ ]
a) Wm‘gZ b) MmS>{dH$ c) JmoëS> ñQ>oZ d) ñQ>moZo

2. àmoQ>mZMm emoY ¶m§Zr bmdbm? [ ]
a) Wm‘gZ b) MmS>{dH$ c) JmoëS> ñQ>oZ d) ñQ>moZo

3. Ý¶wQ´>mZMm emoY ¶m§Zr bmdbm? [ ]
a) Wm‘gZ b) MmS>{dH$ c) JmoëS> ñQ>oZ d) ñQ>moZo

4. α  - H$U hm Imbrb àmW{‘H$ H$Um§Zr ~ZVmo. [ ]
a) 2 àmoQ>mZ Am{U 2 Ý¶wQ´>mZ b) 2 àmoQ>mZ Am{U 2 BboH$Q´>mZ
c) 2 Ý¶wQ´>mZ Am{U 2 nmoPrQ´>mZ d)  2 àmoQ>mZ Am{U 2 Ý¶wQ´>rZmg

5. AUwÀ¶m H$moUË¶m Z‘wÝ¶mbm J«hmMm Z‘wZm åhUVmV. [ ]
a) Wm‘gZ b) éXa’$moS>© c) ~moAa d) AmYw{ZH$

6. A°ë¶w{‘Zr¶‘Mr g§¶yOm Amho. [ ]
a) 1 b) 2 c) 3 d) 4

7. Am°H$Q>oQ> g§énUm{edm¶ {ñWa amhUmam dm¶y [ ]
a) {Z¶mZ b) AmJm©Z c) aoS>m°Z d) {h{b¶‘

8. AUwVrb àmoQ>m°Z Am{U Ý¶wQ´mZMm g§»¶obm ........ åhUVmV. [ ]
a) ^mag§»¶m b) AUwA§H$ c) g§¶yOm d) Am¶mZ g§»¶m

9. S>çwQ>o[a¶‘ Am{U ñQ´>rQ>r¶‘ ho ............ ¶m§Mr g‘ñWm{ZH$o AmhoV. [ ]
a) Zm¶Q´>moOZ b) Am°³grOZ c) hm¶S´>moOZ d) {h{b¶‘

10. gmo{S>¶‘Mo Bbo³Q>m{ZH$ g§énU Amho. [ ]
a) 2, 8 b) 8, 2, 1 c) 2, 1, 8 d) 2, 8, 1

'

1. OmZ S>m°ëQ>ZnmgwZ Va {Zëg~moAan¶ªVMm AUwÀ¶m g§aMZoMm B{Vhmg {bhÿZ EH$ {anmoQ>©
~Zdm?

¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJSCERT T
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166 H$m¶© Am{U D$Om©

‘mJrc H$mhr YS>çmV dñVwMr J{V Am{U
Ë¶mÀ¶m H$maUmMo dJr©H$aUmÀ¶m {d{dY Cnm¶m§
~Ôc Vwåhr {eH$cmV amoOMr H$m‘o H$aÊ¶mgmR>r
H$m¶©, COm© Am{U eº$s ¶m EH$‘oH$m§er OdirH$
Agcoë¶m eãXm§Mm Cn¶moJ AmnU H$aVmo Am{U
H$Yr H$Yr cúm Z XoVm ¶m eãXmMm Cn¶moJ
H$aV AgVmo. ¶m YS>çmV ¶m g§H$ënoZcm
H$miOrnwd©H$ nmhUma AmhmoV.

 ‘mZd amoOÀ¶m {OdZmV {d{dY
àH$maMr H$m‘o H$aVmo CXmhaUmW© dOZ CMcUo,
dOZ dmhþZ ZoUo, PmS>Uo, Ka ñdÀN> H$aUo
Am{U PmS>m§Zm nmUr XoUo BË¶mXr amoOMr
~JrÀ¶mVrc X¡Z§{XZ H$m‘o AmhoV.

Aem [aVrZo Vwåhr nm{hco Agmc H$s,
‘Zwî¶ ‘erZrìXmao KamVrc H$mhr H$m‘o H$amdwZ
KoVmV. Ogo n§»¶mZo hdm KmcUo, {dÚwV ‘moQ>maZr
nmUr ~mhoa H$mT>Uo, {dÚwV {hQ>aUr nmUr Ja‘
H$aUo BË¶mXr.

dmqeJ ‘erZ Am{U ì¶³¶w‘ p³cZaMm
dmna AZwH«$‘o H$nS>o YwUo Am{U KamMr g’$mB©©
H$aÊ¶mgmR>r Cn¶moJ hmoVmo.
• ho H$go H$m¶© H$aVmV?

• hr H$m‘o H$aÊ¶mgmR>r Vwåhmc H$m¶ JaO
Amho?
‘mZd Am{U ‘etZrZm H$moUVohr H$m¶©

H$aÊ¶mgmR>r e³VrMr JaO AgVo. gmYmaUV:
‘mZdmg hr eº$s AÞ ImÊ¶mnmgZ Am{U
‘ZretZm {dÚwV nwadR>m nmgwZ {‘iVo.

darc C„oI Ho$coë¶m gd© CXmhaUmdéZ
ì¶³Vr qH$dm ‘{eZ H$m¶© H$aVm§Zm H$mhr COm©
IM© H$aVo. CXmhaUmW© Vwåhr emioMr ~°J
CMcVm§Zm H$mhr eº$s IM© hmoVo. AemarVrZo
hdm XoVm§Zm {dÚwV n§Im H$mhr {dÚwV IM©
H$aVo.
• IM© Ho$cocr eº$s eodQ>r Hw$R>o OmVo?
• H$m¶© H$aVm§Zm CO}V H$mhr ~Xc KS>wZ ¶oVmo

H$m?
• eº$sÀ¶m ~Xcmerdm¶ AmnU H$moUVohr H$m¶©

H$é eH$Vmo H$m¶?
Vwåhr {Z[aúmU Ho$coë¶m {d{dY H$m¶m©~Ôc

{dMma H$am Am{U dñVwZo H$emda H$m¶© Ho$co
Am{U Ë¶m H$m¶m©gmR>r cmdcoco ~i H$moUVo ho
AmoiIm. H$m¶© H$aVm§Zm CO}V hmoUmam g§^mì¶
~Xcm{df¶r Vw‘À¶m {‘Ìmer MMm© H$am.

YS>mYS>mYS>mYS>mYS>m

10
 H$m¶© Am{U D$Om©H$m¶© Am{U D$Om©H$m¶© Am{U D$Om©H$m¶© Am{U D$Om©H$m¶© Am{U D$Om©

SCERT T
ELA

NGANA



Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20 167

H$m¶© H$m¶© H$m¶© H$m¶© H$m¶© (((((Work)

 H$m¶©, hm eãX Amnë¶m amoOÀ¶m {OdZmV
{d{dY àg§JmV dmaVmo. g§X^m©déZ H$m¶©, ¶m
eãXmMo doJdoJio AW© {ZKVmV. CXmhaUmV ""
‘r H$maImÊ¶mV H$m¶© H$arV Amho'' agm¶Z ho
dmë‘rH$sMo à{gÜX H$m¶© Amho, ‘erZ Mmcw
AdñWoV Amho'' ¶m nwñVH$mV Iwn àíZ
gmoS>{dcoco AmhoV. Mcm nwT>ë¶m dfuMr ¶moOZm
AmR>dw ¶m. Aem {dYmZmV ¶mMm dmna Ho$cocm
Amho. Amnë¶m amoOÀ¶m {OdZmV Am{U {dYmZmV
dmnacoë¶m "H$m¶©' ¶m eãXmV ’$aH$ Amho.

Mcm H$mhr à¶moJ nmhþ  ¶m.
i) {ZaOm n[aúmoMr V¶mar H$arV Amho. Vr

OmñV doi Aä¶mgmV KmcdVo. Vr nwñVHo$
dmMVo, AmH¥$Vr H$mT>Vo, {dMmam§Mr ‘m§S>Ur
H$aVo. àíZnÌ Jmoim H$aVo. {deof dJm©V
hOa amhVo. {VÀ¶m {‘Ìmer g‘ñ¶o{df¶r
MMm© H$aVo Am{U à¶moJ H$aVo BË¶mXr.
Amnë¶m gmYmaU nmhmUrV "Vr' ‘ohUV
H$arV AmhoV. na§Vw {dkmZmÀ¶m H$m¶m©À¶m
ì¶m»¶mZwgma darc C„oI Ho$cocr gd© H¥$Vr
Zm H$m¶© åhUVm ¶oV Zmhr.

ii) am‘æ¶m ‘moR>çm XJS> T>H$cÊ¶mgmR>r Iwn
‘ohZV H$aV Amho. Ë¶mÀ¶m EdT>çm
‘ohZVr‘wio gwÜXm XJS> hcV Zmhr. Vmo
eodQ>r WH$cm Am{U eº$shrZ Pmcm.
Amnë¶m gm‘mÝ¶ nmhUrdéZ Ë¶mZo ‘ohZV
Ho$cr. na§Vw {dkmZmZwgma Ë¶mZo XJS>mda
H$moUVohr H$m¶© Ho$co Zmhr.

iii) g‘Om J¥hrV Yam H$s, Vwåhr nm¶è¶m MT>V
MT>V B‘marVÀ¶m Xþgè¶m ‘Ocrda nmohMco.

ho H$m¶© H$aÊ¶mgmR>r Vwåhr H$mhr eº$s IM©
Ho$cr . gm‘mÝ¶ Ñï>r H$moZmV Vwåhr H$moUVohr
H$m¶© Ho$coco Zmhr. na§Vw {dkmZmÀ¶m
Ñï>rH$moUZmVwZ Vwåhr B‘maVrÀ¶m Xþgè¶m
‘Oë¶mda nmohmoMÊ¶mgmR>r Iwn H$m¶© Ho$co.
Amnë¶m X¡Z§{XZ {OdZmV Cn¶moJ Ho$coë¶m

emararH$ qH$dm ‘mZ{gH$ lo¶mcm H$m¶© g‘PVmV.
CXmhaUmW© AmnU ñd¶§nmH$ H$aUo, H$nS>o

YwUo, PmS>Uo, J¥hnmR> H$aUo, dmMZ H$aUo,
{chrUo, BË¶mXr H$m¶© åhUwZ {dMmamV KoVmo.
na§Vw {dkmZmÀ¶m H$m¶m©À¶m ì¶m»¶mZwgma hr
H$ococr gd©© H$m‘o "H$m¶©' hmoV Zmhr. ’$º$
Ë¶mn¡H$s H$mhr H$m¶© hmoVo.

• H$m¶© åhUOo H$m¶ Amho?
• H$m¶m©À¶m gm‘mÝ¶ Ñï>rH$moZmV Am{U

{dkZmÀ¶m Ñï>rH$moZmV H$m¶ ’$aH$ Amho?

 "" H$m¶m©Mm {dkmZmV AW© ''"" H$m¶m©Mm {dkmZmV AW© ''"" H$m¶m©Mm {dkmZmV AW© ''"" H$m¶m©Mm {dkmZmV AW© ''"" H$m¶m©Mm {dkmZmV AW© ''
AmnU H$m‘mÀ¶m Ñï>rH$moZ Am{U {dkmZmMm

AW© g‘OÊ¶mgmR>r Imcrc CXmhaUmMo
{Z[aúmU H$é
CXmhaU: 1CXmhaU: 1CXmhaU: 1CXmhaU: 1CXmhaU: 1

AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1AmH¥$Vr -1
 EH$ ‘mUwg O‘rZrdarc nmoVr CMcwZ

EH$-EH$ H$arV cm°arV MR>dV Amho.SCERT T
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168 H$m¶© Am{U D$Om©

CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2

AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2AmH¥$Vr -2

EH$ ‘wcJr H$maMr IoiUr H$éZ O{‘ZrdéZ
AmoT>V Amho.
CXmhaU:3CXmhaU:3CXmhaU:3CXmhaU:3CXmhaU:3

EH$ ‘wcJm gnmQ> ‘¡XmZmda Agcoë¶m ‘moR¶m
XJS>mcm T>H$cV Amho.

 AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3
CXmhaU:4CXmhaU:4CXmhaU:4CXmhaU:4CXmhaU:4

EH$ h‘mc Ë¶mÀ¶m S>mo³¶mda gm‘mZ KoD$Z
aoëdo ñWmZH$mÀ¶m ßc°Q>’$m‘©da dmQ> nmhV Amho.

AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4AmH¥$Vr -4

• darc gd© CXmhaUmV C„oI Ho$coco ì¶³Vr
H$m¶© H$arV Amho H$m?

• H$m¶m©Mr ì¶m»¶m Vwåhr H$go H$amc?
{dkmZmÀ¶m {dícofUmZwgma H$m¶m©Mm AW©

‘m{hV H$aÊ¶mgmR>r darc CXmhaUo Vº$m Zwgma
Imcrc H¥$Vr - _Ü¶o Amho.

 H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1

{dkmZmZwgma H$m¶© ¶m eãXmMm AW© ‘m{hV{dkmZmZwgma H$m¶© ¶m eãXmMm AW© ‘m{hV{dkmZmZwgma H$m¶© ¶m eãXmMm AW© ‘m{hV{dkmZmZwgma H$m¶© ¶m eãXmMm AW© ‘m{hV{dkmZmZwgma H$m¶© ¶m eãXmMm AW© ‘m{hV
H$aUoH$aUoH$aUoH$aUoH$aUo

Imcrc {Xocoë¶m Vº$m Vw‘À¶m dhrV
CVadm.

darc àË¶oH$ CXmhaUmV Ho$coë¶m H$m¶m©~Ôc
Ë¶mMr MMm© Vw‘À¶m {‘Ìmer H$am. "H$m¶©'
Pmcoco  Amho ho Vw‘À¶m åhUÊ¶mgmR>r H$maU
H$m¶ Amho? Vw‘Mr H$maUo Imcrc V³Ë¶mV
{chm.

darc gd© CXmhaUmMr H$miOr nwd©H$ VwcZm
Ho$ë¶mZo àË¶oH$ àg§JmV ì¶º$sZo Ho$coë¶m
H$m¶m©~Ôc Vwåhr g‘OwZ KoD$ eH$Vm. CXmhUmV
{Xcoco H$m¶© H$aÊ¶mgmR>r H$mhr eº$s IM© hmoVo.
H$mhr g§X^m©V H$m¶© Pmcoë¶m dñVwMr OmJm
~XcVo. CXmhaU 1 ‘Ü¶o nmoË¶mMr OmJm
O‘rZrdéZ Va cm°arÀ¶m C§Mrn¶ªV ~Xccr
Am{U Aem [aVrZo Ë¶m Q´>mcrcm T>H$ë¶mZo H$mhr
A§Va Joë¶mZo {VMr OmJm ~Xccr.

H$mhr g§X^m©V ì¶º$sìXmao Ho$coë¶m
H$m¶m©‘wio eº$r IM© hmoVo. Á¶m dñVwda H$m¶©
Ho$coco Amho. Ë¶m dñVwÀ¶m OmJoV ~Xc Pmcocm
Zmhr.SCERT T
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2. dñVwMo {dñWmnZ Pmco nm{hOo qH$dm
dñVwMr OmJm ~Xccr nm{hOo.

 Mcm H$m¶m©Mr ì¶m»¶m H$é

 {dkmZmV H$m¶m©Mr ì¶m»¶m{dkmZmV H$m¶m©Mr ì¶m»¶m{dkmZmV H$m¶m©Mr ì¶m»¶m{dkmZmV H$m¶m©Mr ì¶m»¶m{dkmZmV H$m¶m©Mr ì¶m»¶m

AmH¥$Vr - 5AmH¥$Vr - 5AmH¥$Vr - 5AmH¥$Vr - 5AmH¥$Vr - 5
 Imcrc CXmhaUo {dMmamV KoD$ ¶m.

g‘Om dñVwda (F) pñWa ~c H$m¶© H$éZ

Vº$m - 1Vº$m - 1Vº$m - 1Vº$m - 1Vº$m - 1

àg§J /
g§X^©

H$m¶© Pmco
qH$dm Zmhr?
(hmo¶/Zmhr)

H$m¶©H$moU
H$arV Amho?
~cmMo Zm§d

Á¶mdñVwda H$m¶©
Pmco Vr dñVw

H$m¶© Pmco ho
gm§JÊ¶mgmR>r

H$maU

H$m¶© Pmcoë¶m
dñVwMr OmJm

~XcUo

CXmhaU-1 hmo¶
‘Uwî¶

ñZm¶w ~i {g‘|Q>À¶m
~°Jm

ñZm¶w ~imZoì¶º$s
O‘rZr da
Agcocr

~J CMcwZ
cm°arV R>odV Amho.

{g‘|Q> ~°J
O{‘ZrnmgwZ Va
cm°arÀ¶m C§Mr
n¶§ªV hccr

CXmhaU-2

CXmhaU-3

CXmhaU-4

CXhmaU -3 à‘mUo ‘wcJm EH$m ‘moR>çm XJS>mg
~c dmnéZ T>H$cÊ¶mMm à¶ËZ H$arV Amho.
Ë¶mda OmñV eº$s IM© H$éZ gwÜXm Ë¶m
XJS>mMo ñWmZ ~XcV Zmhr. CXmhaU-4
S>mo³¶mda ‘moR>o AmoPo KoVcocm EH$ h‘mc  aoëdo
ñWmZmH$mda C^m Amho. Ë¶mZo JwéËdmH$f©ZmÀ¶m
{déÜX Ë¶m AmoÂ¶mda OmñV COm© dmnacr
Var Ë¶m AmoPmMo ñWmZ  ~XcV Zmhr&

Amnë¶m H$m‘mÀ¶m gm‘mÝ¶ nm{hUrV
‘mUgmZo dmnacoco dñVwdarc gd© ~c CXmhaU
1Vo 4 ‘Ü¶o Ho$coco H$m¶© AmhoV. na§Vw
{dkmZmZwgma ’$º$ CXmhaU:1 Am{U XmoZ ‘Yrc
H$m¶m©V ‘mZgmUo dmnacoco ~cmMm C„oI Amho.

emór¶ H$ënZoZwgma H$m¶© KSw>Z Amco Amho.
¶mgmR>r XmoZ AQ>rMo g‘mYmZ hmoUo Oéar Amho.

1. dñVwda ~c H$m¶© Ho$co nm{hOo.SCERT T
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dñVwcm ~cm À¶m (F) {XeoV AmH¥$Vr 5 ‘Ü¶o
XmI{dcoë¶m à‘mUo (s) A§Vamda gaH${dVo.

  {dkmZmV ~cm (F) Am{U A§Va  (s) ¶mÀ¶m
JwUmH$mamV ~cmÀ¶m {XeoV hcUmao

KS>coco H$m¶©= ~c  x  {dñWmnZ

                W =  F s

      ¶m gwÌmcm dñVwÀ¶m ñWmZm§Va J{VÀ¶m
dñVw‘Ü¶o dmna H$aVmo.

H$m¶m©cm n[a‘mU AgVo. {Xem ZgVo.
åhUwZ H$m¶© hr A{Xe amer Amho.

AmnU ~cmg (F) Ý¶wQ>Z ‘Ü¶o  (N) Am{U
A§Vamg (s) ‘rQ>a (m) ‘Ü¶o ‘moOVmo.  W=F s,

¶m g‘rH$aUmV Oa  F=1 Am{U N=1 Agë¶mg
~cmZo Ho$coco H$m¶©  ‘1 N-m’ hmoVo. åhUwZ
H$m¶m©Mo EH$H$ Ý¶wQ>Z-{‘Q>a (N-m) qH$dm Om¡c
( ‘Joule’) (J) ho dñVwdéZ EHw$U H$m¶© Amho.

  AemarVrZo 1 Om¡c (J)  ho dñVwda EHw$U
H$m¶© Amho Ooìhm 1 Ý¶wQ>Z ~c Ë¶mg EH$ {‘Q>a
A§Va ~cmÀ¶m {XeoZo {dñWmnZ H$aVo.

 W = F s ¶m g‘rH$aUmH$S>o nhm.¶m g‘rH$aUmH$S>o nhm.¶m g‘rH$aUmH$S>o nhm.¶m g‘rH$aUmH$S>o nhm.¶m g‘rH$aUmH$S>o nhm.
• dñVwdarc ~c ewÝ¶ Agë¶mg H$ococo H$m¶©

H$m¶ AgVo?

• dñVwMo {dñWmnU ewÝ¶ AgVm§Zm KS>coco
H$m¶© H$m¶ AgVo?

• ewÝ¶ {dñWmnZ Agcocr H$mhr CXmahUo
Vwåhr XoD$ eH$Vm H$m¶?

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• EH$m cmH$S>r IwMucm gnmQ> ’$aerdéZ
AmoTw>Z Ë¶mÀ¶m nwd© OmJoda ZoUo. Oa H$mncoco
A§Va 's' g‘Om Am{U Ë¶m IwMuda
n¥ð>̂ mJmìXmao cmdcoco Kf©U ~c 'f' g‘Om
Ë¶m Kf©U~cmMo KS>cooco H$m¶© H$m¶ amhrc?

CXmhaU:1CXmhaU:1CXmhaU:1CXmhaU:1CXmhaU:1

EH$m ‘wcmZo Q>o~cmdarc nwñVH$mg 4.5 N
~c cmdwZ T>H$cco. Ë¶mÀ¶m T>H$cÊ¶mÀ¶m {XeoV
nwñVH$ 30 go.‘r. {dñWm{nV Pmë¶mg Ë¶m
~cmMo Ho$coco H$m¶© ‘m{hV H$am.
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
nwñVH$mda cmdcoco ~cm  (F) = 4.5 N

{dñWmnZ (s)   = 30 go.‘r. = (30/100) ‘r.
            = 0.3‘r.

KS>coco H$m¶©      W = F s
                    = 4.5 x 0.3

       = 1.35 J
CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2
0.5 {H$.J«. dOZmÀ¶m nwñVH$mg O‘rZrdéZ
1.5 {‘Q>a C§M Agcoë¶m H$nmQ>mda R>odÊ¶mgmR>r
{dÚmÏ¶mªZo CMcÊ¶mgmR>r Ho$coco H$m¶© ‘m{hV
H$am.  (g=9.8 m/s2)

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$
nwñVH$mMo dñVw‘mZ = 0.5 kg
nwñVH$mMo H$m¶© H$aUmao JwéËd~c= ‘mg’

åhUOo  mg = 0.5 x 9.8
                    = 4.9 N

  nwñVH$mda H$m¶© H$aUmè¶m JwéËd~cmÀ¶m
g‘mZ ~c {dÚmÏ¶mªg Vo nwñVH$ CMcÊ¶mgmR>r
cmdmdo cmJVo.
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Mc
Zm
Mr

 {X
em

nwñVH$mda {dÚmÏ¶mªZo cmdcoco ~c
 F = 4.9 N
~cmÀ¶m {XeoV Pmcoco {dñWmnZ
                        s = 1.5m
KS>cooco H$m¶©  W  = F s
                           = 4.9 x 1.5

               =7.35 J
AmH¥$Vr 5 ‘Yrc g§X^m©Zwgma dñVwMo

{dñWmnZ ~cmÀ¶m {XeoV Amho. na§Vw H$mhr
{ZpíMV {dñWmnZ Ë¶mda H$m¶© H$aUmè¶m
~cmÀ¶m {déÜX {XeoV AgVo.

CXmhaUmW© Oa M|Sw> ’o$H$cm AgVm.
(AmH ¥ $Vr -6) J{V
daÀ¶m {XeoV AgVo. na§Vw
n ¥ Ïd rMr J wéËd~c
ImcÀ¶m {XeoV AgVo.

• M|S w > da OmVm §Zm
Ë¶mÀ¶m J{Vcm H$m¶
hmoVo?

• Ë¶mÀ¶m H $‘mc
C§Mrda J{V H$m¶
amhmVo?

AmH¥$Vr -6 M|Sw> da ’o$H$cm AgVm VmoAmH¥$Vr -6 M|Sw> da ’o$H$cm AgVm VmoAmH¥$Vr -6 M|Sw> da ’o$H$cm AgVm VmoAmH¥$Vr -6 M|Sw> da ’o$H$cm AgVm VmoAmH¥$Vr -6 M|Sw> da ’o$H$cm AgVm Vmo
{d{dY AdñWoV{d{dY AdñWoV{d{dY AdñWoV{d{dY AdñWoV{d{dY AdñWoV

Vmo Imcr ¶oVmZm Ë¶mÀ¶m ImcÀ¶m J{Vg
H$m¶ hmoVo?

AemarVrZo gnmQ> ‘¡XmZmda M|Sw> YmdVm§Zm
{déÜX {XeoV H$m¶© H$aUmè¶m Kf©U ~cm‘wio
doimZo Vmo M|Sw> Wm§~Vmo.

AmH¥$Vr - 7AmH¥$Vr - 7AmH¥$Vr - 7AmH¥$Vr - 7AmH¥$Vr - 7

Oa dñVwda H$m¶© H$aUmao ~c Am{U
{dñWmnZ {déÜX {XeoV Agë¶mg ~cmZo Ho$cooco
H$m¶ F$U AgVo.

    W =  – F s

Oa H$m¶m©g YZ qH§$‘V Agë¶mg H$m¶©
Ho$cocr dñVw COm© {‘i{dVmo.

 Oa H$m¶m©g F$U qH$‘V Agë¶mg H$m¶©
Ho$cocr dñVw COm© J‘m{dVo.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

  dñVwcm O‘rZrnmgwZ da CMcm Vwåhr
dmnacoë¶m ~cmMo Ho$cooco dñVwdarc H$m¶©
Ë¶mg daÀ¶m {XeoV hmcdVo. Aem[aVrZo
dmnacoco ~c {dñWmnZmÀ¶m {XeoV AgVo.
{H$Vrhr Agco Var Ë¶mdoir VoWo dñVwda
JwéËdmH$f©Z ~c ApñVËdmV AgVo.
• ¶mn¡H$s H$moUVo ~c YZ H$m¶© H$aVo?
• H$moUVo F$U H$m¶© H$aVo?
• H$maUo Úm?

CXmhaU-3CXmhaU-3CXmhaU-3CXmhaU-3CXmhaU-3

  100N amoYH$Vm Agcoë¶m ’$aerda EH$m
S>ã¶mg 4 ‘rQ>a T>H$cë¶mg amoYH$ ~cmZo Ho$coco
H$m¶© {H$Vr?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$
 S>ã¶mdarc Kf©U~i                 F = 100N

  S>ã¶mMo {dñWmnZ  s = 4 ‘rQ>a
~c Am{U {dñWmnZ {déÜX {XeoV AmhoV.
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åhUwZ S>ã¶mdarc  opposite directions.
Hence work done on the box is negative.
      åhUOo,  W = – F s

              = – 100 x 4
              = – 400 J

CXmhaU:4CXmhaU:4CXmhaU:4CXmhaU:4CXmhaU:4
   0.5 {H$.J«. dOZmMm M|Sw> da ’o$H$cm

AgVmo Vmo 5 ‘r. ‘hÎm‘ C§Mrda nmohMVo.  g =
10‘r/s2¶m qH$‘VrdéZ JwéËd~cmMo C^o
{dñWmnZmV Ho$coco H$m¶© H$mT>m.
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:

  MoSw>darc JwéËdm~c
                 F = mg = 0.5 x 10 = 5N
MoS>§wMo {dñWmnZ   s = 5m

~c Am{U {dñWmnZ {déÜX {XeoV Amho.
åhUwZ M|Sw>darc JwéËd~cm‘Ü¶o Ho$coco H$m¶©
F$U AgVo.

W = – F s
     = – 5 x 5
     = – 25 J

CO}Mm Cnm¶:CO}Mm Cnm¶:CO}Mm Cnm¶:CO}Mm Cnm¶:CO}Mm Cnm¶:
Amnë¶m amoOÀ¶m {OdZmV COm© hm eãX

{d{dY g§X^m©V AZoH$Xm dmnaVmo. Vmo OmñV
COm©dmZ Amho." ‘r Iwn WH$cmo Am{U ‘mPr
eº$sMm (COm©) èhmg Pmcm. AmO ‘cm
H$mcÀ¶m noúmm OmñV eº$sdmZ dmQ>Vo.
• COm© H$m¶ Amho?
• dñVwcm COm© Amho qH$dm Zmhr ¶mMm {ZU©¶

Vwåhr H$gm H$amc?
Imcrc àg§J nmhþ ¶m àg§J - 1
EH$m YmVwMm M|Sw> XJS>rÀ¶m VmQ>mV R>odwZ

VmQ>mÀ¶m EH$m {ZpíMV C§Mrn¶ªV Vmo dmT>dwZ
Ë¶mg Imcr VmQ>mda nmSw> Úm.

• VmQ>mcm H$m¶ hmoVo? H$m?

AmH¥$Vr - 7AmH¥$Vr - 7AmH¥$Vr - 7AmH¥$Vr - 7AmH¥$Vr - 7
g§X^©:2

Mm~r Z {Xcocr EH$m Ioim¶Mr H$ma
O‘rZrda R>odmcr Amho. Am{U Mm~r {Xcocr
Ë¶m gmaIrM H$ma O‘rZrda R>odcr Amho.

AmH¥$Vr - 9 Ioim¶Mr H$maAmH¥$Vr - 9 Ioim¶Mr H$maAmH¥$Vr - 9 Ioim¶Mr H$maAmH¥$Vr - 9 Ioim¶Mr H$maAmH¥$Vr - 9 Ioim¶Mr H$ma

•Vwåhmcm H$m¶ ~Xc cúmmV ¶oVmo ? H$m?
     g§X^© -1 ‘Ü¶o Vw‘À¶m cúmmV Amco

Agoc H$s, {dam‘ pñWVrV Agcocm M|Sw> H$moUVohr
H$m¶© H$aÊ¶mg g‘W© Zmhr. na§Vw H$mhr C§Mrda
CMcë¶mg Vmo H$m¶© H$aÊ¶mg g‘W© hmoVmo.

AemarVrZo g§X^© -2 ‘Ü¶o Vw‘À¶m
cúmmV ¶oVo H$s, Mm~r XoÊ¶mnwdu IoirUr {dam‘
pñWVrV AgVo na§Vw gmaIr IoiUr Mm~r
{Xë¶mZ§Va {Vcm COm© ¶oVo.

chmZ ‘wco 25 {H$.J«. Vm§XþimMr nmoVr,
CMcw eH$V Zmhr, na§Vw ‘moR>r ‘mUgo CMcw
eH$VmV.
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 H$m¶©H¥$Vr- 2 H$m¶©H¥$Vr- 2 H$m¶©H¥$Vr- 2 H$m¶©H¥$Vr- 2 H$m¶©H¥$Vr- 2

dñVwMr COm© dmT>Uo Am{U KQ>Uo ho g‘OwZdñVwMr COm© dmT>Uo Am{U KQ>Uo ho g‘OwZdñVwMr COm© dmT>Uo Am{U KQ>Uo ho g‘OwZdñVwMr COm© dmT>Uo Am{U KQ>Uo ho g‘OwZdñVwMr COm© dmT>Uo Am{U KQ>Uo ho g‘OwZ
KoVo:KoVo:KoVo:KoVo:KoVo:

EH$ H${R>U pñà¨J ¿¶m Am{U AmH¥$Vr 10
‘Ü¶o XmI{dë¶mà‘mUo Q>o~cmda R>odm.

AmH¥$Vr - 10AmH¥$Vr - 10AmH¥$Vr - 10AmH¥$Vr - 10AmH¥$Vr - 10
AmVm, Ë¶m pñà§Jcm Vw‘À¶m VihmVmZo

Xm~m Am{U H$mhr g|H$XmZ§Va gmoSw>Z Úm. Ë¶mÀ¶m
pñWVrÀ¶m ~XcmMo AdñWoMo Am{U AmH$mamMo
Xm~wZ gmoS>ë¶mZ§Va {Z[aúmU H$am. Vw‘À¶m
cúmmV ¶oVo H$s Ooìhm {ñà§Jcm hmVmZo Xm~ë¶mg
Ë¶mÀ¶m AmH$mamV ~Xc hmoVmo. Ooìhm Ë¶mcm
gmoS>Vmo Voìhm Ë¶mg H$mhr COm© eº$s àmá
hmoD$Z Vr Q>o~cmdéZ CS>r ‘maVo. Vw‘À¶m
VihmVmZo {ñà§Jda da Ho$coco H$m¶© Ë¶mMr
COm© dmT>dwZ Ë¶mg Q>o~cmnmgwZ C§S>r ‘maÊ¶mg
namd¥Îm H$aVo.

AemàH$mao AmnU {ZíH$f© H$mTw> eH$Vmo
H$s, H$m¶© H$aUmar dñVw‘Ü¶o CO}Mm èhmg hmoVmo
Am{U Á¶m dñVwda H$m¶© KSw>Z Amco Vr COm©
àmá H$aVo. Oa dñVwda F$UmË‘H$ H$m¶© Pmco
Va Ë¶mMr COm© H$‘r hmoVo. CXmhaUmW© Ooìhm
M§oSw> ‘¡XmZmda YmdVmo Ë¶m M|Sw>da Kf©U ~c
F$UmË‘H$ H$m¶© H$aVo. (H$maU Vr M|Sw>À¶m
JVrÀ¶m {déÜX {XeoV H$m¶© H$aVo) ho M|Sw>darc
F$UmË‘H$ H$m¶© Ë¶mMr JVrO COm© H$‘r H$aVo
Am{U H$mhr doimZ§Va Ë¶mg {dam‘ pñWVrV
AmUVo.

• H$maU H$m¶ Agw eH$Vo?
    ‘mUgm ‘mZgmÀ`m ¶mo½¶VodéZ H$m¶©

H$aÊ¶mMm ~Xc KSw>Z ¶oUmao H$m Ago g§X^©
{Z[aúmU H$oco AgVrc

AemarVrZo EH$m dñVwìXmao Xþgè¶m dñVwda
H$m¶© H$aÊ¶mMr úm‘Vm Ë¶m dñVwÀ¶m H$m¶©
H$aÊ¶mÀ¶m pñWVr Am{U ñWmZmda Adc§~wZ
AgVo. åhUwZ dñVwcm doJdoJù¶m ‘mÜ¶‘mVwZ
H$m¶© H$aÊ¶mMr e³Vr àmá hmoVo.

CO}Mo ñWmZm§Va Am{U H$m¶©CO}Mo ñWmZm§Va Am{U H$m¶©CO}Mo ñWmZm§Va Am{U H$m¶©CO}Mo ñWmZm§Va Am{U H$m¶©CO}Mo ñWmZm§Va Am{U H$m¶©
  H$moUVohr H$m¶© H$aÊ¶mgmR>r CO}Mr JaO

AgVo. Am{U ì¶º$s H$m¶© H$aVm§Zm H$mhr COm©
IM© hmoVo. åhUOo ì¶º$s H$m‘ H$aVm§Zm H$mhr
CO}Mm èhmg hmoVo. ho AmnU ‘mJrc CVmè¶mV
{eH$cmo.
• COm© Hw$R>o OmVo?
• BWo H$m¶© H$aÊ¶mgmR>r dñVw Am{U Á¶m

dñVwda H$m¶© Pmco ¶mÀ¶m ‘Ü¶o H$moUVrhr
CO}Mm ~Xc hmoVo H$m?

• CO}À¶m ~cm{edm¶ H$moUVohr ~c H$m¶©
H$é eH$Vo H$m?

{dkmZmV AmnU Ago g‘PVmo H$s, Á¶m
dñVwda H$m¶© hmoVo. Ë¶m dñVwÀ¶m ñWmZmV H$mhr
~Xc Pmë¶mg H$m¶© KSw>Z ¶oVo. dñVwdarc
H$m¶©aV ~cm‘wio dñVwÀ¶m CO}À¶m ñWmZm§VaamZo
Vr dñVwñWmZ ~XcÊ¶mg g‘W© hmoVo. Ooìhm
Ë¶mMr COm©eº$s dmT>Vo qH$dm H$‘r hmoVo.

CXmhaUmW© Q>o~cmda R>odcoë¶m cmH$S>r
R>moH$ië¶mg AmnU T>H$cë¶mg Vmo Ë¶mda KSw>Z
Amcoë¶m H$m¶m©‘wio gaH$Vmo Am{U n[aUm‘r
JVrg COm© àmá H$aVmo.
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Agcoë¶m M|Sw>noúmm OmñV CO}dmZ AgVm. H$maU
darc CXmhUmV {’$aUmam M|Sw> ßc°mñQ>rH$
R>moH$ë¶mda H$m¶© H$éZ Ë¶mg nwT>o T>H$cVmo.
na§Vw VmoM M|Sw>{dam‘ pñWVrV AgVm§Zm H$moUVohr
H$m¶© H$aV Zmhr. Xþgè¶m eãXmV gm§Jm¶Mo
åhUOo {dam‘ pñWVrV Agcoë¶m dñVwnoúmm
McZ H$aUmar dñVw OmñV COm© n«má H$aVo.hrM
H¥$Vr YmVwÀ¶m M|Sw>cm OmñV ~cmZo T>H$cwZ
nwÝhm nwÝhm H$éZ nhm. Ë¶mÀ¶m doJmV dmT>
hmVo. Q>o~cmdar ßcm°ñQ>rH$ R>moH$ë¶mÀ¶m pñWVrMo
{Z[aúmU H$am. Vw‘À¶m cúmmV ¶oVo H$s, M|Sw>Mr
doJ dmT>cm AgVm Ë¶mMr R>moH$ë¶mda H$m¶©
H$aÊ¶mMr úm‘Vm dmT>Vo.

AemarVrZo AmnU {ZíH$f© H$mTw> eH$Vmo
H$s, JVr‘mZ dñVw H$m¶© H$aVmV. OmñV JVr‘mZ
dñVw Ë¶m g‘mZ H$‘r JVr‘mZ dñVwnoúmm OmñV
H$m¶© H$aVmV.

dñVw§Zr Ë¶m§À¶m McZm‘wio (JVr) àmá
Ho$coë¶m COo}cm JVrO COm© åhUVmV.

 dñVwMr JVrO COm© Ë¶mÀ¶m doJmgmo~V
dmT>Vo.

JVrO COm© AgUmè¶m dñVw BVa dñVwda
H$m¶© H$aVmV Aem AZoH$ KQ>Zm AmnU Amnë¶m
amoOÀ¶m {OdZmV nmhmV AgVmo. CXm. Ooìhm

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• {ZgJm©Zo CO}À¶m ~XcmMr nadmZJr
{Xcr Zmhr Va H$m¶ KS>Vo?

J{VO COm© (J{VO COm© (J{VO COm© (J{VO COm© (J{VO COm© (Kinetic Energy)))))

H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3

J{V‘mZ dñVw§À¶m CO©ocm g‘OwU KoUoJ{V‘mZ dñVw§À¶m CO©ocm g‘OwU KoUoJ{V‘mZ dñVw§À¶m CO©ocm g‘OwU KoUoJ{V‘mZ dñVw§À¶m CO©ocm g‘OwU KoUoJ{V‘mZ dñVw§À¶m CO©ocm g‘OwU KoUo

EH$ YmVwMm M|Sw> Am{U nmoH$i ßcm°ñQ>rH$Mm
R>moH$im Q>o~cmda R>odm AmH¥$VrV 11(A)
XmI{dë¶mn«‘mUo Ë¶m§Zm ~mOwcm R>odm. AmVm,
g‘Om Ë¶m M|Sw>cm Ë¶m R>>moH$ë¶mnmgwZ doJio
H$éZ Q>o~cmÀ¶m EH$m Q>moH$mH$S>o AmH¥$Vr 11(~)
‘Ü¶o XmI{dë¶mà‘mUo R>odwZ Ë¶mcm  ‘v’ doJmZo
Q>o~cmda T>H$cm.

• Ë¶m T>moH$ë¶mcm H$m¶ hmoVo?

• Ë¶m Q>o~cmda M|Sw> {’$aVm§Zm Ë¶m M|Sw> Am{U
R>moH$ë¶mÀ¶m ñWmZ Am{U AdñWoV Vwåhmcm
H$m¶ ~Xc {XgwZ Amcm?

Vw‘À¶m cúmmV ¶oVo H$s, Ooìhm MoSw>cm
T>H$coco AgVm Vmo  ‘v’ doJmZo {’$am¶cm cmJVmo
Am{U ßcm°ñQ>rH$ R>moH$ù¶mcm ‘méZ Ë¶mMr OmJm
ì¶mnVmo. AmH¥$Vr 11 (~) ‘Ü¶o XmI{dco Amho.
Aem àH$mao {’$aUmam M|Sw> hm {dam‘ pñWVrV

AmH¥$Vr 11(~)AmH¥$Vr 11(~)AmH¥$Vr 11(~)AmH¥$Vr 11(~)AmH¥$Vr 11(~)

 AmH¥$Vr 11(A) AmH¥$Vr 11(A) AmH¥$Vr 11(A) AmH¥$Vr 11(A) AmH¥$Vr 11(A)
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• JVr‘mZ dñVw‘Ü¶o {H$Vr JVrO COm© AgVo
AmnU H$go ‘m{hV H$aVmo?

J{VO CO}gmR>r g§»¶m{df¶H$ A{d©^md:J{VO CO}gmR>r g§»¶m{df¶H$ A{d©^md:J{VO CO}gmR>r g§»¶m{df¶H$ A{d©^md:J{VO CO}gmR>r g§»¶m{df¶H$ A{d©^md:J{VO CO}gmR>r g§»¶m{df¶H$ A{d©^md:

AmnUmg ‘m{hV Amho H$s, {dam‘ pñWVrV
dñVwMr J{VO COm© ewÝ¶ AgVo. na§Vw EH$m
{ZpíMV doJmZo {’$aUmè¶m dñVwMr J{VO COm©
Ë¶mdarc KSw>Z Amcoë¶m H$m¶m©À¶m g‘mZ AgVo
Vr Ë¶m doJmcm {dam‘ pñWVrnmgwZ àmá H$aVo.

AmH¥$Vr 12AmH¥$Vr 12AmH¥$Vr 12AmH¥$Vr 12AmH¥$Vr 12
AmH¥$Vr 12 ‘Ü¶o XmI{dë¶mà‘mUo EH$m

Cä¶m ‘D$ àVcmV {dam‘ dñVwMo dñVw‘mZ
g‘Om (m) Amho. g‘Om Vr ‘s’ A§VamZo  A
q~XþnmgwZ  B n¶ªV {dñWmnZmÀ¶m {XeoV H$m¶©

H$aUmao ~c (F) Zo {dñWmnrV Ho$cr Amho. AmS>ì¶m
{XoeoVrc EHw$U ~c  FEHw$U  ho Cn¶moJmV
AmUcoë¶m ~cmg F g‘mZ AgVo. EHw$U
~cmìXmao dñVwZr Ho$coco H$m¶©
                W = F{Zìdi s = F s  — (1)

g‘Om dñVwda KSw>Z Amcoë¶m H$m¶m©‘wio
Ë¶mMm doJ ~XcwZ ‘u’ À¶m EodOr ‘v’ Am{U ‘a’
ËdaU CËnÞ Pmco

Ama§^rH$ doJ  u A§{V‘ doJ v ËdaU ‘a’
Am{U {dñWmnZ ‘s’ ¶m ‘Yrc g§~§Y Imcr
{Xcm Amho.

v 
2_ u2  = 2 a s  qH$dm  s = (v 

2_ u2)  / 2 a  —(2)

AmnUmg ‘m{hV Amho H$m, Ý¶wQ>ZÀ¶m
JVr{df¶H$ Xþgè¶m {Z¶‘mZwgma

    FEHw$U = ma   ————— (3)

 g‘rH$aU (1), (2) Am{U (3) déZ
W = ma x (v 

2_ u2) / 2a

W = ½ m (v 
2_ u2)

¶mcmM H$m¶©- COm© nÜXVr åhUVmV.

AmnU J¥hrV Yacmo H$s, dñVwÀ¶m {dam‘
pñWVrV Ë¶m§À¶m Ama§^rH$ doJ u = o AgVmo Va

 W = ½ m v2

 Aem[aVrZo dñVwdarc KSw>Z Amcoco H$m¶©
~amo~a  ½ m v2

AmnUmg ‘m{hV Amho H$r, EH$m {ZíMrV
doJmZo {’$aUmè¶m dñVwMr JVrO COm© Ë¶mda
KSw>Z Amcoë¶m H$m¶m©cm g‘mZ AgVo. Vr Ë¶m
doJmcm {dam‘ pñWVrnmgwZ àmá H$aVo.

Aem VèhoZo dñVw‘mZ ‘m’ Am{U doJ ‘v’
AgUmè¶m dñVwZo àmá H$ococr JVrO COm©

OcX JVrZo ¶oUmam {H«$Ho$Q>Mm M|Sw> {dHo$Q>da
AmXiVmo Voìhm OmoamZo Imcr H$mogiVmV. na§Vw
’$c§XmOmÀ¶m hmVmVrc ~°Q>Zr Ë¶m M|Sw>cm ‘maco
AgVm Vmo {g‘oda nmohmoMVmo. AemarVrZo doJmZo
¶oUmar Jmoir cúmmg N>oXVo. ndZM¸$s Mo nmVo
OmoamV dmhUmè¶m hdoZo {’$aVo. PmS>mdéZ
nS>Umao Zmai doJmZo YmdUmar H$ma, ganQ>Umam
 XJS>, CS>Umao {d‘mZ, nmÊ¶mMm àdmh Am{U
 YmdUmao IoS>miw BË¶mXr‘Ü¶o JVrO COm© AgVo.
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(K.E.) hr  ½ m v2  cm g‘mZ AgVo.
K.E. = ½ m v2

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• g‘mZ doJmZo YmdUmè¶m H$‘r AmoPo
^acoë¶m Q´>H$cm OmñV AmoPo ^acoë¶m
Q´>H$ noúmm cdH$a Wm§~{dUo H$m gmono
OmVo.

 • Oa H$ma 10 ‘r/go. Vo 20 ‘r/go.
qH$dm 20‘r/go. Vo 30 ‘r/g|. doJmZo
Jocr AgVm. {VMr J{VO COm© ~XcVo
H$m?

• EH$m ì¶º$sZo Ë¶mÀ¶m {dam‘ pñWVrnmgwZ
YmdÊ¶mg gwédmV Ho$cr YmdUmè¶mZo
ñdV: EH$ {ZpíMV g§doJ R> odcm.
O{‘ZrMm EH$m {ZpíMV AmH$mamÀ¶m
J{VO CO}cm Vmo ñdV: R> odë¶mg
O{‘ZrMr J{VO COm© H$m¶ hmoVo?

CXmhaU:5CXmhaU:5CXmhaU:5CXmhaU:5CXmhaU:5
250 J«‘ dñVw‘mZ Agcoë¶m EH$m M|Sw> 40

go.‘r./ goH§$X ¶m doJmZo MmcV Agcoë¶m
Ë¶m M|Sw>Mr JVrO COm© H$mT>m.
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
M|Sw>Mo dñVw‘mZ m = 250J«. = 0.25 {H$.J«.
M|Sw>Mm doJ v = 40 go.‘r./g|H$X =0.4 ‘r./g|

J{VO COm©J{VO COm©J{VO COm©J{VO COm©J{VO COm©
K.E. = ½ (0.25) x (0.4)2 = 0.02 J
CXmhaU:6CXmhaU:6CXmhaU:6CXmhaU:6CXmhaU:6

EH$ ‘moQ>ma gm¶H$cñdamMo gm¶H$cr gmo~V
dñVw‘mZ 90 {H$.J«, Amho. Oa ‘moQ>ma gm¶H$cñdm
amMm doJ 6 {H$.‘r./Vmg nmgwZ 12 {H$.‘r./
Vmg dmT>cm AgVm. gm¶H$c ñdmamZo Ho$coco
H$m¶© ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$
‘moQ>ma gm¶H$c ñdmamMo ~mB©H$ gmo~V dñVw‘mZ

m = 90 kg.

Ama§{^H$ doJ u = 6H$s.‘r./Vmg = 6x(5/18)

                                            = 5/3 ‘r./Vmg
A§{V‘ doJ v = 12 {H$.‘r./Vmg = 12x(5/18)
                                                 = 10/3 ‘r.g|

Am§a{^H$ J{VO COm©
            K.E (i) = ½ mu2

                 = ½ (90) (5/3)2

                              = ½ (90) (5/3) (5/3)

                      = 125 J

A§{V‘ J{VO COm©
                   K.E (f) = ½ m v2

                 = ½ (90) (10/3) 2

                      = ½ (90) (10/3)(10/3)
                       = 500 J

KSw>Z Amcoco H$m¶© Ë¶mÀ¶m ìXmao= J{VO CO}Vrc
’$aH$  = K.E (f) - K.E(i)

                        = 500 J – 125 J = 375 J.

pñWVrO COm©pñWVrO COm©pñWVrO COm©pñWVrO COm©pñWVrO COm© (Potential Energy)

H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4H$m¶©H¥$Vr - 4

pñWVrO CO}cm g‘OwZ KoUo:pñWVrO CO}cm g‘OwZ KoUo:pñWVrO CO}cm g‘OwZ KoUo:pñWVrO CO}cm g‘OwZ KoUo:pñWVrO CO}cm g‘OwZ KoUo:

~m§~wMr H$mS>r KoD$Z Ë¶mnmgwZ AmH¥$Vr
13(A) ‘Ü¶o XmI{dë¶mà‘mUo YZwî¶ ~Zdm.

AmH¥$Vr 13(A)         AmH¥$Vr 13(~)AmH¥$Vr 13(A)         AmH¥$Vr 13(~)AmH¥$Vr 13(A)         AmH¥$Vr 13(~)AmH¥$Vr 13(A)         AmH¥$Vr 13(~)AmH¥$Vr 13(A)         AmH¥$Vr 13(~)SCERT T
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hc³¶m H$mS>rZo ~Zcoë¶m ~mUmMo EH$ Q>moH$
AmH¥$Vr 13(A) ‘Ü¶o XmI{dë¶m à‘mUo
YUwî¶mÀ¶m Xmoarda R>odm Am{U Vr Xomar hiwhiw
VmUwZ ~mU gmoS>m
• Vwåhmcm H$m¶ {XgwZ ¶oVo?

AmVm YZwî¶mÀ¶m Xomarda EH$ ~mUmMo
Q>moH$ R>odm Am{U OmñV Omoa cmdwZ Vr Xmoar
AmoT>wZ Ë¶m ~mUmcm AmH¥$Vr 13 (~) ‘Ü¶o
XmI{dë¶mà‘mUo gmoS>m.
• ¶m XomÝhr à¶ËZmV ~mUmÀ¶m J{UV Vwåhmcm

H$m¶ ’$aH$ AmT>iwZ ¶oVmo?
• Xmoar VmUVm§Zm OmñV ~c cmdë¶mZo Ë¶m

YZwî¶mÀ¶m AmH$mamV H$mhr ~Xc hmoVmo H$m?
Vwåhmcm {XgwZ ¶oVo H$s, n[hë¶m à¶ËZmV

AmH¥$Vr 13 (A) Ooìhm Vwåhr ~mU gmoS>Vm Vr
YZwî¶mnmgwZ AcJ hmoD$Z O‘rZrda Imcr
nS>Vmo. na§Vw Xþgè¶m à¶ËZmV AmH¥$Vr 13 (~)
à‘mUo Vw‘À¶m cúmmV ¶oVo H$s, ~mU doJmZo
hdoV CS>Vmo.

¶m H¥$VrdéZ AmnU {ZíH$f© H$mTw> eH$Vmo
H$s, gm‘mÝ¶ pñWVrV YZwî¶ Ë¶m ~mUmcm nwT>o
T>H$cV Zmhr. na§Vw Ooìhm AmnU Xmoar VmUVmo
Voìhm Vr COm© àmá H$éZ ~mUmcm hdoV ‘moR>çm
JVrZo ~mUmg ’o$H$Vo. YZwî¶mÀ¶m AmH$mamVrc
~Xcm‘wio YZwî¶mZo àmá Ho$coë¶m CO}cm
pñWVrO COm© Ago åhUVmV.

YZwî¶mcm hr COm© Hw$Rw>Z ¶oVo?
n{hë¶m g§X^m©V ~mU H$m ’$oH$ë¶m OmV

Zmhr?
AmnU YZwî¶mMr pñWVrO COm© dmT>dw

eH$Vmo H$m?
 YZwî¶mMr pñWVrO COm© dmT>{dÊ¶m~Ôc

Vw‘À¶m {‘Ìm gmoy~V MMm© H$am.

darc H¥$VrÀ¶m n{hë¶m CXmhaUmV Vwåhr
hiwhiw YZwî¶mMr Xmoar VmZcr AemarVrZo
YZwî¶mda Vw‘À¶mìXmao KS>dwZ AmUcoco H$m¶©
ZJÊ` Amho Am{U ¶m H$m¶m©‘wio YZwî¶mda
ñWmZm§Va Ho$cocr COm© gwÜXm ZJÊ` Zgcocr
Amho. åhUwZ YZwî¶ ~mUmg T>H$Ê¶mg Ag‘W©
Amho.

Xþgè¶m CXmhaUmV Vwåhr Xmoarda VmUÊ¶m
gmR>r OmñV ~c Cn¶moJmV AmUco Amho. åhUwZ
Vw‘À¶m ìXmao YZwî¶mda KSw>Z Amcocr {H«$¶m
Ë¶mÀ¶m AmH$ma ~XcwZ OmñV à‘mUmV COm©
àmá H$aVo. hr COm© pñWVrV COm© åhUwZ Ë¶m
YZwî¶mda gmR>dcr OmVo. Vr ~mUmcm ‘moR>çm
doJmZo hdoV ’$oH$Ê¶mgmR>r O~m~Xma AgVo.

Amnë¶m {ZË¶ {OdZmV Aem àH$maMo
AZoH$ g§X^© OoWo dñVwda KSw>Z Amcoco H$m¶©
pñWVrV CO}À¶m énmV gmR>{dë¶m OmVo, Ë¶mMm
Cn¶moJ {d{dY Xþgè¶m H$m‘mV hmoVmo.

CXmhaUmV IoiUrÀ¶m H$macm Mm~r
{Xë¶mZo Ë¶m‘Ü¶o KSw>Z Amcoco H$m¶© pñWVrO
COm© åhUwZ Ë¶mV gmR>{dë¶m OmVo Am{U Ë¶m
~cm‘wio H$ma O‘rZrda YmdVo.

pñWVrO CO}cm Mm§Jë¶m àH$mao g‘OwZ
KoÊ¶mgmR>r Imcrc H¥$Vr H$am.

H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5H$m¶©H¥$Vr - 5

VmUcoë¶m a~a ~°S> ‘Yrc CO}Mo {Z[aúmUVmUcoë¶m a~a ~°S> ‘Yrc CO}Mo {Z[aúmUVmUcoë¶m a~a ~°S> ‘Yrc CO}Mo {Z[aúmUVmUcoë¶m a~a ~°S> ‘Yrc CO}Mo {Z[aúmUVmUcoë¶m a~a ~°S> ‘Yrc CO}Mo {Z[aúmU
H$aUo:H$aUo:H$aUo:H$aUo:H$aUo:

EH$ a~a ~°S> ¿¶m Ë¶mMo EH$ Q>moH$ hmVmZo
nH$Sw>Z Xþgè¶m Q>moH$mcm AmoT>m Am{U a~a ~°S>Mo
EH$ Q>moH$ gmoSw>Z Úm.

H$m¶ KS>Vo?
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H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6H$m¶©H¥$Vr - 6

H$mhr C§Mrda dñVw‘Yrc CO}Mo {Z[aúmUH$mhr C§Mrda dñVw‘Yrc CO}Mo {Z[aúmUH$mhr C§Mrda dñVw‘Yrc CO}Mo {Z[aúmUH$mhr C§Mrda dñVw‘Yrc CO}Mo {Z[aúmUH$mhr C§Mrda dñVw‘Yrc CO}Mo {Z[aúmU
H$aUo:H$aUo:H$aUo:H$aUo:H$aUo:

 EH$ dOZXma M|Sw> ¿¶m. Ë¶mcm Amoë¶m
dmiwda 25 go.‘r. Vo  1.5 ‘r ¶m {d{dY
C§MrdéZ Q>mH$m. Amoë¶m OmS> Wam§À¶m Ë¶m
dmiwÀ¶m Wamda M|Sw>‘wio nS>coë¶m WS>½¶mMo
{Z[aúmU H$am. ¶m R>gmMo ImocrMr VwcZm H$am.
• Vw‘À¶m cúmmV H$m¶ ¶oVo?
• R>gmMo Imocr Am{U M|Sw> Q>mH$coë¶m C§Mr

‘Ü¶o H$mhr g§~§Y Amho H$m_?
YZwî¶ Am{U IoiÊ¶mMr ’$ma ¶m àg§Jmà‘mUo

AmH$mamVrc ~Xcm‘wio dñVw H$Yr H$Yr COm©
J«hU H$aVmV. dñVw Ë¶mÀ¶m ñWmZmÀ¶m
~XcmdéZ gwÜXm H$Yr H$Yr COm© àmá H$aVmV.
Vwåhmcm ho H¥$Vr -7 ‘Ü¶o AmT>iwZ Amco Agoc.
Imcrc CXmhaUo KoD$ ¶m.

cmH$S>mÀ¶m \$irV {Iio R>moH$Ê¶mgmR>r
AmnU hmVm|S>m dmnaVmo. Oa hmVmoS>rcm
{Iù¶mÀ¶m daÀ¶m Q>moH$mda R>odco AgVm Vmo
cmH$S>mÀ¶m \$irV ‘moR>çm H${R>UmZo OmVmo.

nU Oa hmVmoS>rcm EH$ {ZpíMV C§Mrda
ZoD$Z Z§Va {Iù¶mda nmS>cr AgVm Vmo {Iim
Ë¶m cmH$S>r V³Ë¶mV H$mhr A§Vamn¶ªV OmVo.

Aem àH$mao hmVmoircm H$mhr {ZpíMV
C§Mrda Zocr AgVm Ë¶m hmVmoS>rMr COm© dmT>Vo.
hr COm© Ë¶m hmVmoS>rÀ¶m {deof pñWVr‘wio
(C§Mr) {Z‘m©U hmoVo. dñVwZo Ë¶mÀ¶m pñWVr
qH$dm AmH$mam‘wio àmá Ho$coë¶m CO}cm Ë¶mMr
pñWVrO COm© åhUVmV.

C §Mrda dñV wMr pñWVrg COm © qH $dmC §Mrda dñV wMr pñWVrg COm © qH $dmC §Mrda dñV wMr pñWVrg COm © qH $dmC §Mrda dñV wMr pñWVrg COm © qH $dmC §Mrda dñV wMr pñWVrg COm © qH $dm
JwéËdr¶ pñWVrO COm©:JwéËdr¶ pñWVrO COm©:JwéËdr¶ pñWVrO COm©:JwéËdr¶ pñWVrO COm©:JwéËdr¶ pñWVrO COm©:

dñVwcm WmoS>çm C§Mrda Ho$co AgVmo Ë¶mMr
COm© dmT>Vo. H$maU H$m¶©aV JwéËdr¶ ~cmÀ¶m
{déÜX dñVwda KSw>Z Amcoë¶m H$m¶m©‘wio Ago
hmoVo. Aem àH$maÀ¶m dñVwÀ¶m CO}cm JwéËdr¶
pñWVrO COm© Ago åhUVmV.

AmH¥$Vr -14AmH¥$Vr -14AmH¥$Vr -14AmH¥$Vr -14AmH¥$Vr -14
O{‘Zrdarc EH$m q~Xþda dñVwMr JwéËdr¶

pñWVrO COo©cm Aem àH$mao ì¶m»¶m Ho$cr
H$s, JwéËdr¶ eº$sÀ¶m {déÜX Ë¶m q~Xþda
O‘rZrÀ¶m C§Mrda KSw>Z Amcoco C§Mrda KSw>Z
Amcoco H$m¶©.

g‘Om m dñVw‘mZ Agcocr EH$ dñVw
O{‘ZrnmgwZ h C§Mr dmT>{dV Amho. ¶mgmR>r
~cmMr Amdí¶H$Vm Amho. da CMcwZ
dmT>{dÊ¶mgmR>r Amdí¶H$ Agcocr cKÎm‘ ~c
dñVwÀ¶m dOZmcm g‘mZ (mg) Amho. Ë¶m
dñVwZo àmá Ho$cocr COm© Ë¶mda KSw>Z Amcoë¶m
H$m¶m©g g‘mZ Amho. g‘Om JwéËdmÀ¶m {dé¿X
dñVwda KS>coco H$m¶© ‘W’Amho.

KS>coco H$m¶©
                W  = ~c x {dñWmnZ

                              = mg x h

                              = mgh.
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¶m§{ÌH$ COm© (¶m§{ÌH$ COm© (¶m§{ÌH$ COm© (¶m§{ÌH$ COm© (¶m§{ÌH$ COm© (Mechanical Energy)))))
dñVwÀ¶m J{VO COm© Am{U pñWVrO COm©

¶m§À¶m ~oaOocm Ë¶m§Mr ¶m§{ÌH$ eº$s åhUVmV.
Imcrc CXmhaUo {dMmamV ¿¶m.
EH$m {d‘mZmMr {dam‘ pñWVrV J{VO

COm© ewÝ¶ Amho. Ë¶mMr pñWVrO COm© O‘rZrda
AgVm§Zm g‘Om ewÝ¶ Amho. åhUwZ Ë¶mMr
¶m§{ÌH$ COm© {dam‘ pñWVrV O‘rZrda AgVmV
ewÝ¶ hmoVo. Ooìhm gmaIo {d‘mZg CS>VmV Ë¶m§Zm
J{VO COm© Am{U pñWVrO COm© AgVo. ¶m
XomÝhr CO}Mr ~oarO åhUOo Ë¶m {d‘mZmMr
¶m§{ÌH$ COm© Amho.

CO}Mo énm§VaCO}Mo énm§VaCO}Mo énm§VaCO}Mo énm§VaCO}Mo énm§Va
EH$m énmVwZ Xwgè¶m énmV Agcocr CO}À¶m

énm§VamMr AZoH$ CXmhaUo AmnU {ZgJm©V
emoYVmo. gw¶© ho {ZgJm©Vrc gdm©V ‘moR>o CO}Mo
ómoV Amho. gw¶m©nmgwZ {‘imcocr gm¡a COm©
{d{dY énmV énm§VarV hmoVo. Ogo àH$me COm©,
Cî‘m COm©, dm¶w COm© BË¶mXr.

¶m{edm¶ amoOÀ¶m H$m¶m©V AmnU {d{dY
CO}Mo énm§VaU nmhVmo. Ogo Bór‘wio {dÚwV
CO}Mo Cî‘m XO}V énm§Va Q>mM©‘wio amgm¶{ZH$
CO}Mo àH$me CO}V énm§Va BË¶mXr.

H$m¶©H¥$Vr -7H$m¶©H¥$Vr -7H$m¶©H¥$Vr -7H$m¶©H¥$Vr -7H$m¶©H¥$Vr -7
XaamoÀ¶m {OdZmV {ZgJm©Vrc CO}À¶mXaamoÀ¶m {OdZmV {ZgJm©Vrc CO}À¶mXaamoÀ¶m {OdZmV {ZgJm©Vrc CO}À¶mXaamoÀ¶m {OdZmV {ZgJm©Vrc CO}À¶mXaamoÀ¶m {OdZmV {ZgJm©Vrc CO}À¶m
énm§VamMr ¶mXr ~Z{dUo.énm§VamMr ¶mXr ~Z{dUo.énm§VamMr ¶mXr ~Z{dUo.énm§VamMr ¶mXr ~Z{dUo.énm§VamMr ¶mXr ~Z{dUo.

{ZgJm©Vrc {d{dY àH$maÀ¶m CO}À¶m
énm§VamMr MMm© H$am. Amnë¶m doJir ¶mXr
~Zdm Am{U XaamoOÀ¶m {OdZmVrc CO}Mo
énm§VamÀ¶m g§X^m©Mr doJir ¶mXr ~Zdm.

H$maU dñVwda KSw>Z Amcoco H$m¶© ~aom~a
‘ mgh’ Amho. ‘mgh’ EH$H$ À¶m g‘mZ Agcocr
COm© dñVwZo àmá Ho$cr. {hM ‘h’ q~Xþda Agcocr
dñVwMr pñWVrO COm© Amho.

 P.E. = mgh.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• A§Vamamï´>r¶ A§Vami H|$ÐmV JwéËdr¶
pñWVrO COm© AgVo H$m?

CXmhaU:7CXmhaU:7CXmhaU:7CXmhaU:7CXmhaU:7
2 {H$.J«, dOZmMm R>moH$im O‘rZr

nmgwZ 2 ‘r. CMë¶mg Ë¶m q~Xþda R>moH$ë¶mMr
pñWVrV COm ©  ‘mhrV H $a m .
[ g=9.8‘r./go.2]
gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$
R>moH$ë¶mMo dñVw‘mZ m = 2 {H$.J«.
CMcocr C§Mr h = 2 ‘r.
JwéËdr¶ ËdaU g = 9.8 ‘r/go.2

R>moH$Ê¶mMr pñWVrO COm©
P.E. = m g h

                                 = (2) (9.8) (2)
         = 39.2 J

CXmhaU:8CXmhaU:8CXmhaU:8CXmhaU:8CXmhaU:8
1 {H$.J«. dñVw‘mZmMo nwñVH$  ‘h’ C§Mrn¶ªV

CMcco Amho. Oa pñWVrO COm©  49 J dmT>cr
Va CMccocr C§Mr H$mT>m.
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
pñWVrO CO}V Pmcocr dmT> = mgh
åhUOo          mgh   = 49 J
               (1)(9.8)h   = 49 J
CMcoco C§Mr  h = (49) / (1x 9.8)
                                   = 5m
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Vº$m : 2 {ZgJm©V COo©Mo énm§VaU hmoVo.

A.H«$.A.H«$.A.H«$.A.H«$.A.H«$. {ZgJm©Vrc CO}À¶m énm§VamMr n[apñWVr{ZgJm©Vrc CO}À¶m énm§VamMr n[apñWVr{ZgJm©Vrc CO}À¶m énm§VamMr n[apñWVr{ZgJm©Vrc CO}À¶m énm§VamMr n[apñWVr{ZgJm©Vrc CO}À¶m énm§VamMr n[apñWVr

1 gw¶m©nmgwZ ¶oUmè¶m Cî‘m CO}Mm dmna dZñnVrìXmao AÞ V¶ma H$éZ Ë¶mMo énm§Va
amgm¶{ZH$ CO}V hmoVo.

2

3

4

Vº$m :3  XaamoOÀ¶m H$m‘mV CO}Mo énm§VaU hmoUo
A.H«$.A.H«$.A.H«$.A.H«$.A.H«$. CO}À¶m énm§VamMr n[apñWVrCO}À¶m énm§VamMr n[apñWVrCO}À¶m énm§VamMr n[apñWVrCO}À¶m énm§VamMr n[apñWVrCO}À¶m énm§VamMr n[apñWVr chmZ ¶§Ì/ COm© énm§VamgmR>r Cn¶moJrchmZ ¶§Ì/ COm© énm§VamgmR>r Cn¶moJrchmZ ¶§Ì/ COm© énm§VamgmR>r Cn¶moJrchmZ ¶§Ì/ COm© énm§VamgmR>r Cn¶moJrchmZ ¶§Ì/ COm© énm§VamgmR>r Cn¶moJr

CnH$aUoCnH$aUoCnH$aUoCnH$aUoCnH$aUo

1 {dÚwV CO©©oMo ¶m§{ÌH$ CO}V énm§Va {dÚwV n§Im

2

3

4

Imcrc àíZm~Ôc Vw‘À¶m {‘Ìmer MMm©
H$am.
• {hado amonQ>o AÞ H$go CËnÞ H$aVmV?
• H$moigm Am{U noQ́>mocr¶‘ gmaIr B§YZo H$er

V¶ma hmoVmV?
• {ZgJm©À¶m OcMH«$mV H$moUË¶m àH$maÀ¶m

CO©oMo énm§VaU hmoVo?
AmnU Xþgao CO}Mo énm§Va {ZgJm©V nmhVmo.

CXmhaUmW© C§M n«Xoemda ~’©$ gmMVmo Am{U
Vmo {dViwZ Ë¶mÀ¶m nmÊ¶mV énm§Va hmoD$Z
Z§Va Imcr g‘wÐmV {‘iVo. ¶m nÜXVrV Ë¶m§Mr
pñWVrg COm© hr JVrO CO©oV énm§Va hmoVo.
hm¶S´>moB³Q´>rH$ nmda ßcm°Q> ‘Ü¶o nmÊ¶mMr JVrO
COm© {dÚwV énm§Va hmoVo.

‘¥V dZñnVrZm H$mhr {‘cr¶Z df©
n¥ÏdrÀ¶m n¥ð>^mJmImcr O{‘ZrV nwéZ R>odVmV.
Ë¶mMo énm§Va noQ´>mo{c¶‘ Am{U H$moigm Aem
B§YZmV hmoVo. Ë¶m‘Ü¶o amgm¶{ZH$ COm©
gmR>cocr AgVo.

AmnU Oo AÞ ImVmo Vo AmnUmg
dZñnVrÀ¶m ñÌmoVm nmgwZ qH$dm n«mÊ¶m§À¶m
ómoVmnmgwZ ¶oVo. ¶m‘Ü¶o dZñnVrMm ̂ mJ Ë¶m§Mo
AÞ åhUwZ KoVo.

 Ooìhm AmnU AÞ ImVmo Voìhm H$mhr
amgm¶{ZH$ qH$dm hmoD$Z AÞmVrc Amnë¶m
earamÀ¶m Amdeºo$Zwgma {d{dY énmV é§nmVarV
hmVo. CXm. Ooìhm AmnU ~mocVmo, YmdVmo,
ì¶m¶m‘ BË¶mXr H$aVmo. Voìhm AÞmVrc COm©
hr JVrO COm© dmnaVmo.
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 H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8H$m¶©H¥$Vr - 8

¶m§{ÌH$ CO©oMr Aúmæ¶Vm:¶m§{ÌH$ CO©oMr Aúmæ¶Vm:¶m§{ÌH$ CO©oMr Aúmæ¶Vm:¶m§{ÌH$ CO©oMr Aúmæ¶Vm:¶m§{ÌH$ CO©oMr Aúmæ¶Vm:
50 go.‘r. cm§~rMr EH$ Xomar ¿¶m. Ë¶mÀ¶m

EH$m Q>moH$mg YmVwMo Jmoio {MH$Q>dm Xþgè¶m
Q>m oH$mg {Iio ~m§YwZ AmH¥$Vr 15 ‘Ü¶o
XmI{dë¶m à‘mUo {^Vtcm KÅ> ~gmdm.

AmH¥$Vr - 15AmH¥$Vr - 15AmH¥$Vr - 15AmH¥$Vr - 15AmH¥$Vr - 15
AmVm Ë¶m dñVwcm AmoT>m qH$dm Jmoù¶mÀ¶m

T>mocmH$mcm  A1 ~mOwH$S>o AmoT>m Am{U gmoSw>Z
Úm.

Vwåhmcm H$m¶ {XgwZ ¶oVo?
Vw‘À¶m cúmmV ¶oVo H$s, Jmoim {déÜX

{XeoV OmD$Z  A2 q~Xþn¶ªV nmohmoMVo. Vo hr
JVr dma§dma H$aVo.
• Jmoù¶mMr pñWVrO COm© A  da cKwÎm‘

Am{U A1 da ‘hÎm¶mn¶ªV nmohmoMVo H$maU
Ë¶m {R>H$mUr Jmoù¶mMr C§Mr ‘hÎm‘
({H$‘mZ) Amho.

• Ooìhm Jmoim (A1) ¶m q~XþnmgwZ gmoS>cm
Ë¶mMr pñWVrO COm© H$‘r hmoVo Am{U JVrO
COm© hiwhiw dmT>Vo.

• Ooìhm Jmoim  A  À¶m {R>H$mUr nmohmMVmo
Ë¶mMr J{VO COm© {H$‘mZ n¶ªV nmohmoMVmo

Am{U pñWVrO COm© hr cKwÎm‘ hmoVo.
• Ooìhm Jmoim  A nmgwZ  A1 H$S>o OmVmo. Ë¶mMr

pñWVrO COm© hiwhiw H$‘r hmoVo hmoD$Z  A2

da ‘hÎm‘ hmoVo.
hdoÀ¶m amoYH$m‘wio CO©oVrc chmZ KQ>mg

Xwc©úm Ho$co AgVm pñWVrO COm© Am{U J{VO
COm© ¶m§Mr ~oarO XmocH$mÀ¶m XomcZm§H$mÀ¶m
‘mJm©Vrc H$moUË¶mhr q~Xþda pñWa amhmVo.

AemarVrZo XmocH$mÀ¶m àUmcrVrc EHw$U
¶m§{ÌH$ COm© pñWa amhmVo. ¶mcmM ¶m§{ÌH$ CO©oMo
énm§VaU åhUVmV.

AemarVrZo COm© CËnÞ hmoV Zmhr Am{U
Zï> gwÜXm hmoV Zmhr. Vr EH$m énmVwZ Xþgè¶m
énmV ~XcVo. ¶mcmM CO©oÀ¶m Aúmæ¶VoMm {Z¶‘
åhUVmV.

Ooìhm M|Sw> EH$m {d{eï> C§Mr déZ ’o$H$cm
AgVm. Ë¶mMr pñWVrO COm© H$‘r hmoVo. na§Vw
M|Sw> JVrerc ~ZVmo. Ë¶mMr J{VO COm© dmT>Vo.
Aem[aVrZo ‘wº$nUo Imcr nS>ë¶mZ§Va pñWVrO
COm© Am{U J{VO COm© XmoÝhr àmá H$aVmV.

‘wº$ nUo Imcrc nS>Umè¶m dñVwÀ¶m
àUmcrV CO}Mr Aúmæ¶Vm hmoVo H$m? H$go?

 Mcm ‘m{hV H$é

H$m¶©H¥$Vr - 9H$m¶©H¥$Vr - 9H$m¶©H¥$Vr - 9H$m¶©H¥$Vr - 9H$m¶©H¥$Vr - 9

{d{dY C §MrdéZ ‘ wº$nUo nS >Umè¶m{d{dY C §MrdéZ ‘ wº$nUo nS >Umè¶m{d{dY C §MrdéZ ‘ wº$nUo nS >Umè¶m{d{dY C §MrdéZ ‘ wº$nUo nS >Umè¶m{d{dY C §MrdéZ ‘ wº$nUo nS >Umè¶m
dñVwMr EHw$U COm© ‘m{hV H$aUo.dñVwMr EHw$U COm© ‘m{hV H$aUo.dñVwMr EHw$U COm© ‘m{hV H$aUo.dñVwMr EHw$U COm© ‘m{hV H$aUo.dñVwMr EHw$U COm© ‘m{hV H$aUo.

 20 {H$.J«. dOZmÀ¶m dñVwcm 4 ‘r.
C§MrdéZ Imcr Q>mH$m. Imcrc {Xcoë¶m
Vº$¶mdéZ àË¶oH$ g§X^m©Vrc J{VOCOm© Am{U
{ñWVrO COm© H$mT>m. Am{U g§~§YrV ñV§^mV
Ë¶m§À¶m {H$§‘Vr H$mT>m. ( g = 10 ms-2¿¶m.)

A
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• ‘wº$nUo Imcr nS>Umè¶m nÜXVrMr EHw$U
CO}~Ôc Vwåhr H$m¶ åhUVm?

• nÜXVrV CO}Mo énm§Va hmoVo H$m¶?
{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• H$moUrVar Vwåhmcm gm§JVmV H$s, gwna
~m°c Ë¶mÀ¶m C§MrdéZ ’o$H$cm AgVm
Vmo Ë`mnojm OmñV C§Mrn¶ªV CgiVmo
Vwåhr Vmo ~mc {dH$V KoVm H$m? Oa
hmo¶ Va ñnï> H$am? Oa Zmhr Va ñnï>
H$am.

• EH$m Q>oH$irdarc H$cmnmgwZ M|Sw>cm
Imcr ganQw> {Xco AgVm. nmhÊ¶mer
Ë¶mMm doJ 4 ‘r/ g§oH$X Amho. Z§Va
Ë¶m M|Sw>cm Q>oH$irdéZ Imcr ganQw>
Úm. ¶m doir Vmo. Ë¶mMr Ama§^rH$ JVr
3 ‘r/ goH§$X Amho Vmo nm¶Ï¶mMr
¶oÊ¶mgmR>r {H$Vr OcX JVrZo ¶oB©c?

eº$s:eº$s:eº$s:eº$s:eº$s:
AmnU Amnë¶m XaamoOÀ¶m {OdZmV doJdoJù¶m
doir AZoH$ H$m¶©H«$‘ hmoVmZm nmhmVmo. CXmhaU
dOZXma Mmc{dUmam Ë¶mÀ¶m BñQ>ñWir hc³¶m
[a³emdmë¶mnoúmm H$‘r doimV nmohmoMVmo. H$Yr

{d{dY C§MrdéZ
dñVwMm doJ

(‘r/ goH§$X)

pñWVrO COm©
Ep= mgh

[Om¡c ‘Ü¶o (J)]

EHw$U COm©
( Ep+ Ek)

[Om¡cm ‘Ü¶o (J)]

{ZpíMV Ho$coë¶m
C§Mrda dñVw {‘Q>a

‘Ü¶o (‘r)

J{VO COm©
energyEk = mv2 /2

[Om¡cm ‘Ü¶o (J)]

Vº$m 4Vº$m 4Vº$m 4Vº$m 4Vº$m 4

4.0 0

3.55 3

3.0 √ 20

2.35 √ 33

0.8 8

H$Yr Amnë¶m cúmmV ¶oVo H$s, Amnë¶m KaMo
J«m§S>a 1 {H$.J«. Xmi {ngÊ¶mgmR>r eoOmè¶mÀ¶m
J«mB§S>a noúmm OmñV doi KoVo.

• AmnU gd© EH$mM doir H$m¶©
H$é eH$Vm H$m¶?

• H$m¶© H$aVm§Zm ~cmZo IM© Ho$cocr
COm© n«Ë¶oH$ doir gmaIr AgVo H$m?

• EH$ R>am{dH$ H$m¶© H$aVm§Zm
‘erZ IM© qH$dm àË¶oH$ doir gma»¶m
XamV IM© H$aVo H$m?

Imcrc CXmhaU nmhþ ¶m.
amOoecm Ë¶mÀ¶m n{hë¶m ‘Oë¶mdarc

B‘maVrV H$mhr XþéñVr H$am¶Mo Amho. {‘órZo
gm§JrVë¶m à‘mUo Ë¶mZo 100 {dQ>m AmUë¶m
Ë¶m§Zr ‘§Owam§Zm ¶m {dQ>m Vi‘Oë¶m déZ
nm{hë¶m ‘Oë¶mda ZoÊ¶mg gm§JrVco. ‘Ow§amZo
{dQ>m dmhÊ¶mMo H$m‘ EH$m VmgmV nwU© H$éZ
150 én¶o {dMmaco. Xþgè¶m {Xder {‘{óZo
amOoecm H$mhr XþéñVrgmR>r 100 {dQ>m AmUÊ¶mg
gm§JrVco. amOoeZo Xwgè¶m 100 {dQ>m AmUë¶m
Am{U Xþgè¶m ‘Owamg {dQ>m da nmohM{dÊ¶mg
{Z¶wº$ Ho$co. Ë¶mZo H$m‘ nwU© H$éZ {Z¶wº$
H$m‘mgmR>r nwU© H$aÊ¶mgmR>r 300 én¶m§Mr ‘mJUr

SCERT T
ELA

NGANA



Voc§JmZm emgZm Ûmao  _mo\$V [dVaU 2019-20 183

H$ocr.
amOoe Zo gm§JrVco H$s, H$mc ‘Owam§g

150 én¶o {Xco. na§Vw ‘OwamZo dmX {ddmX
H$éZ Vmo åhUmcm H$s ‘r OmñV Vmg H$m‘
Ho$ë¶m‘wio ‘cm OmñV én¶o hdo AmhoV.
• H$moUmMm dmX Iam Amho?
• XmoÝhr g§X^m©V Ho$cocm H$m‘ gmaIo Amho

H$m?
• H$m‘ H$aÊ¶mÀ¶m Xeo‘Ü¶o BWo ~Xc H$m

Amho?
darc CXmhaUmV XmoÝhr g§X^m©V Ho$coco

EHw$U H$m‘ gmaIoM Amho. na§Vw H$m‘ nwU©
H$aÊ¶mgmR>r cmJcocm doi doJdoJù¶m Amho.
åhUOo H$m‘ H$aÊ¶mMm Xa doJdoJim Amho.

nm{hë¶m g§X^m©Vrc eº$sdmZ ì¶º$rZo
darc C„oI Ho$coco {ZpíMV H$m‘ Xþgè¶m
ì¶º$sÀ¶m VwcZoV gmnoúmnUo H$‘r doimV Ho$co
Amho. Aem[aVrZo eº$semcr ‘erZ {Z¶wº$
Ho$coco H$m¶© Xþgè¶m ‘erZÀ¶m VwcZoV gmnoúm
nwU© H$‘r doimV H$é eH$Vo.

AmnU ‘{eZÀ¶m eº$s{df¶r ~mocV Amhmo.
Ogo ‘moQ>magm¶H$c ‘moQ>ma H$ma, nmUr ~mhoa
H$mT>Umar ‘moQ>ma BË¶mXr ¶m ‘erZMo H$m¶©
H$aÊ¶mÀ¶m doJ {VÀ¶m dJuH$aUmda {Z ©̂a H$aVo.
eº$s ho H$m¶© Ho$coë¶m doJmMo EH$H$ Amho. åhUOo
{H$Vr OcX qH$dm {H$Vr hiw H$m¶© KSw>Z Amco.

énm§Va H$aÊ¶mÀ¶m Xamcm eº$s åhUwZ
ì¶m»¶mco Amho. Oa H$m¶© W  t, doimV KSw>Z
Amë¶mg

eº$s = H$m¶©/ doi
P = W/t

eº$sMo EH$H$ "dm°Q>' Amho Am{U Ë¶mg W
Zr Xe©{dVmV.

1 Om¡cm à{V g§ oH$XmÀ¶m XamV H$m¶©

H$aUmè¶m gmYZmMr eº$s EH$ dm°Q> Amho.
AmnU CO}À¶m ‘moR>çm Xamg {H$cmodm°Q>

(kW) ‘Ü¶o énm§Va H$éZ ì¶º$ H$aVmo.

1 {H$cmodm°Q>  (kW)     1000 dm°Q>g (W)
           1kW        1000 J. s-1

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

•  F1 ~cmìXmao KS>coco H$m¶© ho Xþgè¶m
~cmìXmao F2 KS>coë¶m H$m¶m©noúmm ‘moR>o
Amho.  F1 Zo cmdcocr eº$s  F2 noúmm
‘moR>r AgUo Oéar Amho? H$m?

CXmhaU:9CXmhaU:9CXmhaU:9CXmhaU:9CXmhaU:9
EH$ ì¶³Vr 5 {‘ZrQ>rV 420 J  H$m¶© H$aVmo.

Ë¶mZo cmdcocr eº$s ‘m{hV H$am.
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
ì¶º$sZo Ho$coco H$m¶© W = 420 J
H$m¶© nwU© H$aÊ¶mgmR>r cmJcocm doi

       t = 5 ‘rZrQ> = 5 x 60s = 300s
cmdcocr eº$s P = W / t
                                = 420/300 = 1.4 W
CXmhaU:10CXmhaU:10CXmhaU:10CXmhaU:10CXmhaU:10

EH$ ór 10 g|H$XmV 250 J H$m¶© H$aVo
Am{U ‘wcJm 4 g|H$XmV 100 J  H$m¶© H$aVo.
Va Hw$Ur OmñV eº$s cmdcr ()
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
eº$s  P = W / t
órZo cmdcocr eº$s =250/10=25W
‘wcmZo cmdcocr eº$s = 100/4 = 25W

XmoKm§Zr cmdcocr eº$s gmaIo Amho. ór
Am{U ‘wcJm ¶m§Mm H$m¶© H$aÊ¶mMm Xa g‘mZ
Amho.

H¥$Vr 8 _Ü`o AmnU {eH$bmo H$s D$Om©
EH$m énmVwZ Xþgè`m énmV ~Xbw eH$Vo.
doJdoJù`m énmV AgVo Vr EH$m énmVwZ Xþgè`m
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énmV ~XbVm ̀ oVo. CXm. ZmaimÀ`m PmS>mdéZ
ZmaimMo nS>Uo åhUOo pñWVrO D$O}VwZ JVrO
D$O}V ~XbUo XbmMo ñÌmoV JwéËdmH$f©U eº$s
Amho D$O}Mo énm§VamgmR>r ñÌmoV ho Odm~Xma
AgVo.
D$O}Mr ñÌmoVoD$O}Mr ñÌmoVoD$O}Mr ñÌmoVoD$O}Mr ñÌmoVoD$O}Mr ñÌmoVo

 COm© hr EH$m énmVyZ Xþgè¶m énmV ~XbVo.
ho AmnU H¥$Vr-8 ‘Ü¶o {eH$bmo. COm© hr {d{dY
énmV AgVo Am{U Vr EH$m énmVwZ Xþgè¶m
énmV ~Xbdy eH$Vo. CXm. PmS>mdéZ Imbr
nS>Umam Zmai nmhm. ZmaimMr ñWrVrO D$Om©
hr JVrO CO}V énm§VarV hmoVo ¶m g§X^m©V
JwéËdmH$f©U e³Vr hr COm© énm§VamMo ñÌmoV
Amho. ¶m CXmhaUmdéZ AmnUmg gwÕm H$iwZ
¶oVo H$s, CO}À¶m ~Xbmg ñÌmoV H$maUr^yV
R>aVo.
D$O}Mo ñÌmoVD$O}Mo ñÌmoVD$O}Mo ñÌmoVD$O}Mo ñÌmoVD$O}Mo ñÌmoV
•  CO}Mo ñÌmoV ho CO}bm gmo¶rñH$anUo gVV

énmZo {dnwb à‘mUmV CnbãY H$aUo hmo¶.
•  CO}Mo Mm§Jbo ñÌmoV H$moUVo Amho?
Imbrb JwUY‘m©déZ CO}Mo Mm§Jbo ñÌmoV
g‘Oë¶m OmVo.

EH$H$ n[a‘mUmV qH$dm ñÌmoVmÀ¶m EH$H$
dñVw‘mZmV OmñV à‘mUmV H$m¶© KS>Uo.

ñdñV Am{U gmoß¶m [aVrZo CnbãY hmoUo.
dmnaÊ¶mgmR>r, gmR>dÊ¶mgmR>r Am{U

n[adhZmgmR>r gmono,
àXþfUa{hV qH$dm AàXþ{fV Am{U ñdñV

XamV B§YZo.
• AÝZ {eOdÊ¶mgmR>r H$moUVo

CO}Mo ñÌmoV dmnaVmo?
• dmhZ MmbdÊ¶mgmR>r Vwåhr

H$moUVo CO}Mo ñÌmoV dmnaVm?
• W‘©b nmda ßbm§Q> MmbdÊ¶mgmR>r

H$moUVo CO}Mo ñÌmoV dmnaVm?
• Aem gd© CO}À¶m ñÌmoVm§Zm Vwåhr

H$m¶ åhUVm? darb H$m¶© H$aÊ¶mgmR>r AmnU
Eb.nr.Or, {H$amogrZ, bmHy$S>, noQ́>mo{b¶‘,
H$moigm, BË¶mXtMm dmna H$aVmo. ¶m CO}À.m
ñÌmoVm§Zm B§YZ åhUVmV.

• hr gd© B§YZo AmnUmg Hw$R>o
{‘iVmV?
¶mn¡H$s OmñVrV OmñV B§YZo n¥ÏdrÀ¶m

WamnmgwZ àmá hmoVmV. ¶mg Ordmí‘ B§YZo
åhUVmV.
• hr Ordmí‘ B§YZo H$er {‘iVmV?

H$mbm§VamZo nya, Z¡g{J©H$ {dnÎmr, ‘obobr
OZmdao, PmS>o ‘mVrV nwaVmV. H$m§hr {XdgmZo
Ë¶mda ‘mVrMm Wa O‘Vmo. Am°³grOZ Zgë¶m‘wio
Cƒ Xm~mda, CîUVm Am{U ~°³Q>o[a¶m‘wio ¶mMo
énm§Va Ordmí‘ B§YZmV hmoVo.
• Ordmí‘ B§YZo V¶ma hmoÊ¶mgmR>r CO}Mo H$moUVo

ñÌmoV Cn¶moJr nS>Vo?
PmS>o, PwS>no Am{U àmUr gw¶© CO}À¶m dmnamZo

dmT>VmV. ho AmnUmg ‘m{hV Amho, H$m§hr bmImo
dfm©nwdu ¶m gw¶© CO}bm Z¡g{J©H$ nÕVrbm g|{Ð¶
énmV AS>H${dbo OmVo hmoVo.

• hr B§YZo Zmhrgo hmoVrb Ago
Vwåhmbm dmQ>Vo H$m?

• hr B§YZo Zmhrgo Z hmoÊ¶mgmR>r H$moUVo Cnm¶
Ho$bo nmhrOo?
hr Ordmí‘ B§YZo H$moUË¶mhr àmH¥${VH$

nÕVrZo {Z‘m©U H$aVm ¶oV Zmhr. Vo EH$Xm
Zmhrgo Pmbo åhUOo Ë¶mbm ^aVr H$aVm ¶oV
Zmhr. ¶mbmM ZmZ [aZod~b CO}Mo ñÌmoV
åhUVmV.
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

PmS>o VmoSy>Z Ë¶m bmH$S>mMo B§YZ Ho$bo AgVm
Vo Renewable  qH$dm Non Renewable
hmoVo H$m?

D$O}Mo D$O}Mo D$O}Mo D$O}Mo D$O}Mo Renewable ñÌmoV(Z¡g{J©H$ ómoVo) ñÌmoV(Z¡g{J©H$ ómoVo) ñÌmoV(Z¡g{J©H$ ómoVo) ñÌmoV(Z¡g{J©H$ ómoVo) ñÌmoV(Z¡g{J©H$ ómoVo)
• COm© Zmhrgr Z hmoÊ¶mgmR>r H$m§hr Xþgam

n¶m©¶ Amho H$m?
• ¶m ñÌmoVmnmgwZ COm© {‘iÊ¶mgmR>r H$moUVr

nÕV Amho?
• gw¶© hm CO}Mo ‘moR>o ñÌmoV Amho. ho AmnUmg

‘m{hV Amho?
• gm¡a COm© Ordmí‘m‘Ü¶o AS>H$ë¶m Z§Va gwÕm

Ordmí‘ B§YZo V¶ma hmoVmV.
1. gm¡a COm©1. gm¡a COm©1. gm¡a COm©1. gm¡a COm©1. gm¡a COm©

 gw¶© ho CO}Mo ‘w»¶ ñÌmoV Amho . gw¶m©nmgwZ
{‘iUmè¶m CO}bm gm¡aCOm© åhUVmV. gw¶m©nmgwZ
{dnwb à‘mUmV COm© ~mhoa nS>Vo. gw¶© 5 {‘br¶Z
qH$dm Ë¶mnojm OmñV à‘mUmV COm© XoVo.

AmH¥$Vr - 16AmH¥$Vr - 16AmH¥$Vr - 16AmH¥$Vr - 16AmH¥$Vr - 16
’$³V 47 Q>³Ho$ gm¡aCOm© n¥Ïdrn¶ªV nmohmoMVo

Am{U Cabobr naV dmVmdaUmV {‘giVo.
Xadfu ^maV 5000 {Q´>{b¶Z kwh COm© àmá
H$aVo. ewÕ dmVmdaUmV Amnë¶m XoemV XaamoO
gamgar 4 Vo 7 kwh/m2 gm¡aCOm© ~mhoa nS>Vo.

emñÌkm§Zr ñd¶§nmH$mgmR>r, {dÚwVgmR>r
gmobma CnH$aUm§Mm {dH$mg Ho$bm. Vr CnH$aUo
gmobma Hy$H$a, gmobma dmQ>a {hQ>a, gmobma gob,
BË¶mXr AmhoV.

gmobma gobgmobma gobgmobma gobgmobma gobgmobma gob
gmobma gob‘wio gw¶©àH$memnmgwZ ¶oUmar

COm© hr {dÚwV CO}V énm§VarV hmoVo. gmobma
gob, {gbrH$m°Z, ~moamZ bo¶a Am{U {gbrH$mZ
Ag}{ZH$ WamnmgwZ ~ZVo. ¶mV WmoS>çm à‘mUmV
{dÚwV AS>H$Vo åhUyZ gmobma n°ZobgmR>r OmñV
g§»¶oV gob EH$m loUrV OmoS>ë¶m OmVmV.
• gmobma MH$VrMo (n°Zob) {d{dY Cn¶moJmMr

MMm© H$am?
• gm¡aCO}Mo ’$m¶Xo Am{U ZwH$gmZ H$m¶ AmhoV?
2. ~m¶mo D$Om©2. ~m¶mo D$Om©2. ~m¶mo D$Om©2. ~m¶mo D$Om©2. ~m¶mo D$Om©

PmS>o Am{U àmÊ¶m§À¶m Iam~ Pmboë¶m
nXmWm©g ~m¶mo‘mg åhUVmV. O|ìhm Ord-O§Vy
åaVmo Ë¶mÀ¶m earamMm ~m¶mo‘mg åhUyZ KamV
B§YZmgmaIm dmna H$aVmV.
3. ~m¶mo J°g3. ~m¶mo J°g3. ~m¶mo J°g3. ~m¶mo J°g3. ~m¶mo J°g

AmH¥$Vr-17AmH¥$Vr-17AmH¥$Vr-17AmH¥$Vr-17AmH¥$Vr-17
~m¶moJ°g ho CO}Mo EH$ ñÌmoV Amho. hr

‘w»¶V… JmB©Mo eoZ, H$Mè¶mnmgwZ V¶ma hmoVmo.
¶m‘Ü¶o 65 Q>¸o$ {‘WoZ AgVmo. ¶mMm dmna
ñd¶§nmH$mV hmoVmo. Cabobm H$Mam Á¶m‘Ü¶o
Zm¶Q´>moOZ Am{U ’$mñ’$ag AgVo Ë¶mMm dmna
H$aVmo.
4. g‘wÐmVrb COm©4. g‘wÐmVrb COm©4. g‘wÐmVrb COm©4. g‘wÐmVrb COm©4. g‘wÐmVrb COm©

g‘wÐmVrb COm© XmoZ énmV {‘iVo. Q>m¶S>b
COm© Am{U Amogr¶Z Am¡pîUH$ COm©.SCERT T

ELA
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I. Q>m¶S>b COm© (cmQ>m§Mr COm©). Q>m¶S>b COm© (cmQ>m§Mr COm©). Q>m¶S>b COm© (cmQ>m§Mr COm©). Q>m¶S>b COm© (cmQ>m§Mr COm©). Q>m¶S>b COm© (cmQ>m§Mr COm©)
^aVr ¶oV AgVm§Zm g‘wÐmMo nmUr

[aOadm¶a‘Ü¶o nmR>dwZ Ë¶mMo énm§Va Q>~m©BZ
hmoVo. Vo Q>~m©BZ Z§Va OZaoQ>a‘Ü¶o ~XbwZ
Ë¶mnmgwZ {dÚwV CËnÎmr hmoVo.

AmH¥$Vr-18AmH¥$Vr-18AmH¥$Vr-18AmH¥$Vr-18AmH¥$Vr-18
Q>m¶S>b CO}À¶m ZwH$gmZ Am{U ’$m¶Úm~Ôb

MMm© H$am?
II. g‘wÐmMr Am¡{îUH$ COm©. g‘wÐmMr Am¡{îUH$ COm©. g‘wÐmMr Am¡{îUH$ COm©. g‘wÐmMr Am¡{îUH$ COm©. g‘wÐmMr Am¡{îUH$ COm©

g‘wÐmÀ¶m n¥îR>^mJmda gw¶m©Mr CîUVm
emofë¶m OmVo. na§Vw Og-Ogo AmnU Imbr
OmVo Vg-Vgo CîUVm H$‘r hmoV OmVo.
AemàH$mao g‘wÐmÀ¶m n¥ð>^mJmda Am{U AmV
Vmn‘mZmV ’$aH$ AmT>iwZ ¶oVmo. ¶m ’$aH$mbm
g‘wÐmMr Am¡pîUH$ COm© åhUVmV. g‘wÐmÀ¶m
W‘©b BZOu H$Zd©eZÛmao g‘wÐmMr Am¡pîUH$
COm© {dÚwV énm§VarV hmoVo.
5. {O¶mo W‘©b COm©5. {O¶mo W‘©b COm©5. {O¶mo W‘©b COm©5. {O¶mo W‘©b COm©5. {O¶mo W‘©b COm©

AmH¥$Vr-19AmH¥$Vr-19AmH¥$Vr-19AmH¥$Vr-19AmH¥$Vr-19

n¥ÏdrÀ¶m AmVrb ^mJ Iwn Ja‘ AgVmo.
O{‘ZrV Joobobo nmUr dm’o$V énm§Va hmoVo Am{U
hr dm’$ {dÚwV {Z{‘©VrgmR>r d Ja‘ H$aÊ¶mgmR>r
dmnabr OmVo. ¶m‘Ü¶o CËnÎmr Pmbobr {dÚwV
Iwn H$‘r IMm©Mr AgwZ àXþfUa{hV Amho.
6. hdoMr COm© (qdS> EZOu)6. hdoMr COm© (qdS> EZOu)6. hdoMr COm© (qdS> EZOu)6. hdoMr COm© (qdS> EZOu)6. hdoMr COm© (qdS> EZOu)

hdm dmhë¶mg Ë¶mg dmao åhUVmV.
qdS>‘rbÛmao COm© CËnÎmr Ho$br OmVo.

AmH¥$Vr-20AmH¥$Vr-20AmH¥$Vr-20AmH¥$Vr-20AmH¥$Vr-20
qdS>‘rb‘Ü¶o C§M Im§~mda ‘moR>çm nmZmMo

n§Io ~gdbobo AgVmV. O|ìhm dmam dmhþ bmJVmo.
V|ìhm Vo hdo‘wio Jmob {’$aVmV. Ë¶m n§»¶m§Zm
S>m¶Zm‘mo ~gdbobm AgVmo. ¶m qdS>‘rbÛmao
{dÚwV {Z‘uVr hmoVo Vr {dÚwV àXþfUa{hV
AgVo.
7. AUw COm©7. AUw COm©7. AUw COm©7. AUw COm©7. AUw COm©

AUw CO}bm Ý¶w³br¶a COm© gwÕm åhUVmV.
^m¡{VH$ à{H«$¶‘wio AUwÀ¶m H|$ÐH$mV ~Xb KSy>Z
¶oVmo. åhUwZ Ë¶mg Ý¶w³br¶a A^r{H«$¶m
åhUVmV. ¶m nÕVrV ‘wº$ hmoUmè¶m CO}bm
Ý¶w³br¶a COm© åhUVmV. hr Ý¶w³br¶a COm©
XmoZ Ý¶w³br¶a CO}Ûmao àmá hmoVo.
I. Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ (Nuclear Fission)
II. Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ (Nuclear Fusion)

I. Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ . Ý¶w³br¶a {’$gZ (Nuclear Fission)
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‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

ao{S>¶mo E³Q>rd AUwMm ‘moR>m H|$ÐH$ bhmZ
H|$ÐH$mV doJim hmoD$Z H$‘r CO}À¶m Ý¶wQ´>mZda
AmXiVmo. Ë¶mg Ý¶w³br¶a {’$gZ åhUVmV.
‘moR>çm AUwÀ¶m H|$ÐH$mV bhmZgm ~Xb hmoD$Z
H$m§hr à‘mUmV COm© gmoS>Vo.

235 U92 + 1n01 →  3956+
94kr36 + 31n0

AmH¥$Vr-21AmH¥$Vr-21AmH¥$Vr-21AmH¥$Vr-21AmH¥$Vr-21
hr COm© CîUVoÀ¶m énmV AgVo ¶m CîU

CO}bm Ý¶w³br¶a nmda ßbm§Q>‘Ü¶o {dÚwV {Z‘uVr

gmR>r dmnaVo. ̂ maVm‘Ü¶o Ý¶w³br¶a nmda ßbm§Q>
Vmamnwa (‘hmamï´ >), amUm àVmn gmJa
(amOñWmZ), H$ënH$‘ (Vm{‘iZmSy>), Zamoam
(CÎma àXoe), H$namnya (JwOamV) Am{U H¡$Jm
BWo AmhoV.
II. Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ . Ý¶w³br¶a â¶wPZ (Nuclear Fusion)

¶m à{H«$¶oV XmoZ hëHo$ H|$ÐH$ {‘iwZ EH$
‘moR>m H|$ÐH$ V¶ma hmoVmo, ¶mg Ý¶w³br¶a â¶wPZ
Ago åhUVmV. ¶m énmV ~mhoa Ambobr COm©
à{V~§YrV hmoV Zmhr åhUyZ ¶mMm Cn¶moJ
{dÚwV {Z‘uVrgmR>r hmoV Zmhr, ho A^r{H«$¶m
gw¶m©À¶m CO}À¶m g‘j hmoVo.

H$m¶©, COm©, CO}Mo ~Xc, CO}Mo ñÌmoV, CO}Mr Aúmæ¶Vm, J{VO COm©, pñWVrO COm©,
¶m§{ÌH$ COm©, JwéËdr¶ pñWVrO COm©

• H$m¶© nwU© Pmco Ago åhUÊ¶mgmR>r XmoZ AQ>rMo g‘mYmZ hmoUo Oéar Amho. nm{hco AQ> ~c ho
dñVwda H$m¶© Ho$co nm{hOo Am{U Xþgar AQ> dñVwMo {dñWmnZ qH$dm dñVwMm ñWmZmV ~Xc Pmcm
nm{hOo.

• dñVwda H$m¶©aV ~c ìXmao KS>coco H$m¶© ho ~cmÀ¶m n[a‘mUmg (F) g‘mZ Amho. H$mncoco A§Va
(s) Zo JwUcoco Amho. ¶m gwÌmMm Cn¶moJ ’$º$ "ñWmZm§VaU' J{VV hmoVmo.

•  H$m¶m©g ’$º$ n[a‘mU AgVo, {Xem ZgVo åhUwZ Vr A{Xe amer Amho.
• Oa dñVw Am{U {dñWmnZmda H$m¶©aV ~cm {déÜX {XeoV Amho. Va ~cmZo Ho$coco H$m¶© F$UmË‘H$

KoVë¶m OmVo.

AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?
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• dñVwdarc KD$Z Amcoco H$m¶©, Oa H$m¶m©g YZ qH$‘V Agë¶mg COm© àmá H$aUo Am{U H$m¶m©g
F$U qH$‘V Agë¶mg CO}Mm èhmg hmoVo.

• dñVwMr H$m¶© H$aÊ¶mMr úm‘Vm qH$dm dñVwZo àmá Ho$cocr COm© hr H$m¶© H$aVm§Zm Ë¶m dñVwÀ¶m
ñWmZ Am{U pñWVrda {Z ©̂a AgVo.

• Ooìhm dñVwda H$m¶© KSw>Z ¶oVo Voìhm Ë¶Mr COm© dmT>Vo qH$dm H$‘r hmoVo.

• AmnUmg gw¶© ho gdm©V ‘moR>o Z¡g{J©H$ ñÌmoV Amho. {H$Ë¶oH$ óµmoV ¶m nmgwZ gmYë¶m OmVo.

• JVrìXmao dñVwZo àmá Ho$coë¶m CO}g J{VCOm© åhUVmV.

• dñVwZo Ë¶mÀ¶m ñWmZmdéZ qH$dm AmH$mamdéZ àmá Ho$coë¶m CO}g pñWVrO COm© åhUVmV.

• J{VO COm© Am{U pñWVrO COm© ¶m§À¶m ~oaOocm ¶m§{ÌH$ COm© åhUVmV.
• COm© CËnÞ H$é eH$V Zmhr Am{U Zmehr H$é eH$V Zmhr. Vmo ’$º$ EH$m énmVwZ Xþgè¶m énmV

~XcV AgVo ¶mcmM CO}Mm Aúmæ¶VoMm {Z¶‘ åhUVmV.
• H$m¶© H$aÊ¶mÀ¶m Xamg qH$dm CO©oÀ¶m ~XcrÀ¶m Xamcm eº$s åhUVmV.

g§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZ
1. H$m¶m©À¶m ì¶m»¶m Am{U Ë¶mMo EH$H$ {chm.(AS 1)

2. dñVwda H$m¶©aV ~cmÀ¶m {déÜX {XeoZo hmoUmè¶m dñVwÀ¶m {dñWmnZmMr H$mhr CXmhaUo Úm.
3. ¶m§{ÌH$ COm© H$m¶ Amho?(AS 1)

4. CO©oÀ¶m Aúmæ¶VoMm {gÜXm§V gm§JwZ X¡Z§{XZ {OdZmVrc CXmhaUo Úm.(AS 1)

5. ‘w³VnUo Imbr nS>Umè¶m dñVwÀ¶m ¶m§{ÌH$ COo©Mr Ajæ¶Vm XmIdUmar AmH¥$Vr H$mT>m?
6. Z¡g{J©H$ CO}À¶m ñÌmoVm§Mr H$m§hr CXmhaUo Úm?

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. EH$ ì¶³Vr 25 {H$.J«. Mr ~°J KoD$Z 10 ‘rQ>a C§Mrda 50 goH§$XmV MT>Vmo. Ë¶mZo ~°Jda cmdcocr

eº$s ‘m{hV H$am?     ( CÎma : 49J)(AS 1)

2. 10 {H$.J«. dOZmMm Jmoim 10 ‘r. C§MrdéZ nS>cm (a) Jmoim¶Mr Ama§̂ rH$ pñWVrO COm©  (b)
Vmo O‘rZrda nmohmoMÊ¶mnwduMr J{VO COm© Am{U (c) O{‘Zrda nmohmoMÊ¶mnwdu Mm doJ ‘m{hV
H$am?  (CÎma: 980J, 980J, 14‘r/goH§$X ) (AS 1)

3. O‘rZrdéZ 20 {H$.J«.AmoPo CMcwZ Am{U Ë¶mg Q>o~cmda 1 ‘r. C§Mrda R>odVm§Zm Ë¶m ì¶³VrìXmao
KS>wZ Amcoco H$m¶© ‘m{hV H$am?(AS 1)

Vw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$am
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4. 5J J{VO COm© AgUmè¶m Am{U 2 ‘r./ goH§$X doJmZo YmdUmè¶m dñVwMo dñVw‘mZ H$mT>m.(AS 1)

5. gm¶H$c Mmc{dUmam Am{U gm¶H$c ¶mMo EH$Ì dOZ 100 {H$.J«. Amho. 3 ‘r./ goH§$X ¶m
doJmZo gm¶H$cocm MmcÊ¶mgmR>r {H$Vr H$m¶m©Mr Amdí¶H$Vm Amho?(AS 1)

6. Vw‘À¶m Jmdr Vwåhr H$moUVr Z¡g{J©H$ CO}Mr ñÌmoVo {Z‘m©U H$é eH$Vm Ago Vwåhmbm dmQ>Vo?

Cƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZ
1. pñWVrO COm© åhUOo H$m¶? dñVw‘mZ ‘m’ Am{U C§Mr ‘h’ Agcoë¶m dñVwMo JwéËdr¶ pñWVrO

CO}Mo g‘rH$aU gmYm.(AS 1)

2. J{VO COm© H$m¶ Amho? ‘m’  dñVw‘mZ Am{U McZmMm doJ ‘v’ Agcoë¶m dñVwÀ¶m J{VO CO}Mo
g‘rH$aU gmYm.(AS 1)

3. Ooìhm Vwåhr EH$ S>~m O‘rZrdéZ CMcwZ H$nmQ> da R>odVm Ë¶m S>ã¶mMr pñWVrO COm© dmT>Vo.
na§Vw Ë¶mÀ¶m J{VO CO}V H$mhrhr ~Xc hmoV Zmhr. ho CO}À¶m énm§VamMm AZmXa Amho? ñnï>
H$am.(AS 7)

4. Ooìhm PmS>mdéZ EH$ g’$aM§X O‘rZrda nS>Vo. Vo O{‘Zrda nmohmoMVm§Zm Ë¶mÀ¶m JwéËdr¶
pñWVrO CO©ocm H$m¶© hmoVo? Vo O{‘Zrda nS>ë¶mZ§Va H$m¶ hmoVo?(AS 7)

1. SI  EH$H$mV H$m¶m©Mo EH$H$ [ ]

(a) (b) (c)            (d)

2 . dñVwZo Ë¶mÀ¶m MbZmÛmao àmá H$boë¶m CO}bm åhUVmV. [ ]

(a) ñWrVrO COm© (b) JVrO COm© (c) AmH$f©U            (d) JwéËdmH$f©U

3. g‘mZ C§Mr déZ XmoZ Ag‘mZ dñVw‘mZ Agcoë¶m dñVw Imcr nS>ë¶m H$moUË¶mhr CXmhaUmV
XmoÝhrgmR>r Imcrc n¡H$s H$moUVr g‘mZ AgVo.(AS 1) [ ]

(a) doJ (b) JwéËdr¶ ~c
(c) [ñWVrO COm© (d) J{VO COm©

4.  EH$ ì¶º$r Ë¶mÀ¶m S>mo³¶mda gwQ>Ho$g KoD$Z {gT>rda MT>V Amho. Ë¶m gwQ>Ho$gda ì¶º$rZo Ho$coco
H$m¶© Amho.(AS 1) [ ]

           (a)   YZ (b) F$U
           (c)  ewÝ¶ (d) A{ZpíMV

¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m
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5.  Oa Vwåhr gwQ>Ho$g da CMbwZ Q>o~bmda R>odbm V|ìhm, Vwåhr Ho$bobo H$m¶© ¶mda {Z ©̂a AgVo.
[ ]

           (a)   gwQ>Ho$gÀ¶m MbZmMm ‘mJ© (b) H$m¶© H$aÊ¶mgmR>r Vwåhr KoVbobm doi

           (c)  gwQ>Ho$gMo dOZ (d) Vw‘Mo dOZ

1. ¶m§{ÌH$ eº$sÀ¶m Ajæ¶Vobm {gÕ H$aUmam à¶moJ H$am Am{U EH$ [anmoQ>© ~Zdm?
2. doJdoJù¶m C§MrdéZ ‘wº$nUo Imbr nS>Umè¶m dñVwMr EHw$U COm© ‘m{hV H$aUmam à¶moJ H$am?

1. A§Vaamï´>r¶ em§Vr, ghH$m¶© Am{U gwaúmm da CO}À¶m dmT>oMr JaO Am{U CO}Mr Aúmæ¶VoMm
H$gm à^md nmS>Vo?(AS 5)

2. {d{dY CO}À¶m ñÌmoVm{df¶r ‘m{hVr Jmoim H$am Am{U ¶m ñÌmoVm§Zm H$mnë¶m‘wio hmoUmao ’$m¶Xo
Am{U ZwH$gmZ ¶mda EH$ [anmoQ>© V¶ma H$am?

3. doJdoJù¶m COm© ómoVmnmgwZ COm© {Z‘uVrMo gmYZ gm‘J«rMo doJdoJio Z‘wZo V¶ma H$am.

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën
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Vo gm§Jm?
 Ooìhm Vwåhr YmVwÀ`m qH$dm cmH$S>r

VwH$S>çmcm ñne© H$aVm Voìhm Vo Vwåhmcm W§S>
dmQ>Vo. `mMm AW© Vw_À`m ~moQ>mnmgwZ Cî_mCOm©
Ë`m VwH$S>çmV ñWmZm§Va  Pmcr Amho. Ooìhm
Vwåhr Vw_Mo ~moQ> H$mTw>Z Q>mH$Vm, Vwåhmcm W§S>nUm
dmQ>V Zmhr. `mMm AW© Agm hmoVmo H$s, Ooìhm
Vw_À`m earamVrc Cî_m COm© ~mhoa nS>Vo Voìhm
Vwåhmcm W§S>nUm OmUdVo Am{U Ooìhm Vw_À`m
earamV Cî_mCOm© àdoe H$aVo Voìhm Vwåhmcm
Ja_nUm dmQ>Vmo. AmJH$mS>rÀ`m Á`moV Odi Vw_Mo
~moQ> ZoD$Z `mMr n[aúmm H$am.

åhUwZ Vwåhmcm YmVwMm VwH$S>m cmH$S>mÀ`m
VwH$S>çmnoúmm W§S> dmQ>Vmo. `mMm AW© Ooìhm Vwåhr
YmVwÀ`m VwH$S>çmcm ñne© H$aVmo Voìhm Vw_À`m
earamVrc Cî_mCOm© cmH$S>mÀ`m VwH$S>çmÀ`m VwcZoV
OmñV ~mhoa nS>Vo. Xþgè`m eãXmV gm§Jm`Mo åhUOo
YmVwMr W§S>nUmMr _mÌm Ë`m cmH$S>r VwH$S>çmnoúmm
OmñV Amho.

éT>rZwgma Vmn_mZmMr ì`mIm Ja_nUmMr
_mÌm (A§e)qH$dm W§S>nmUmMr _mÌm (the de-
gree of hotness or coldness) Aer Ho$cr Amho.

 EH$ gnmQ> ~wS>mMm ½cmg KoD$Z Ë`mV W§S>
nmUr, H$mo_Q> nmUr Am{U Ja_ nmUr AmoVwZH$moUVo
nmUr Ja_ Amho H$moUVo nmUr W§S> Amho hm à`moJ
AmnU gmVì`m dJm©V Ho$cm Ë`mMr AmR>dU
H$am.CîUVm ho EH$ CO}Mo én AgwZ Ja_Ja_Ja_Ja_Ja_ Am{U
W§SW§SW§SW§SW§S> hr gmnoúm nXo AmhoV ho cúmmV Amco. darc
{Z[aúmUmMo dU©Z H$aÊ`mgmR>r AmnU “ Vmn_mZ
Am{U CîUVm”  `m nXm§Mm Cn`moJ H$aVmo. `m
eãXm§Zm gm§Ho$VrH$ ^mfoV EH$ {deof AW© Amho.
hm AW© g_OÊ`mgmR>r H$mhr H¥$Vr H$é `m.

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr - 1
EH$ cmH$S>mMm Am{U EH$ YmVwMm VwH$S>m

¿`m. Ë`mg {\«$O _Ü ò qH$dm ~\©$ Agcoë`m S>ã`mV
R>odm. 15 {_ZrQ>mZ§Va Ë`m XomÝhr VwH$S>çm§Zm ~mhoa
H$mTw>Z Vw_À`m {_Ìmcm Ë`m VwH$S>çm§Zm ñne© H$aÊ`mg
gm§Jm.

• H$moUVm VwH$S>m W§S> Amho? H$maU?
Ooìhm AmnU {\«$O_Ü`o dñVw R>odVmo Voìhm

Ë`m dñVww CîU COm© ~mhoa gmoS>ë`m_wio Ë`m W§S>
hmoVmV. cmoI§S>r Am{U cmH$S>mMm VwH$S>m EH$mM
doir {\«$O_Ü`o H$mhr doi R>odcm AgVm AmnUmg
YmVwMm VwH$S>m hm cmoI§S>r VwH$S>çmnoúmm W§S> dmQ>Vmo.

• `m W§S>nUmÀ`m \$aH$mMo H$maU H$m Agoc?
• Amnë`m earamnmgwZ Ë`m dñVw_Ü ò énm§VarV

Pmcoë`m CîUCO}er H$mhr g§~§Y Amho H$m`

CîUVm (HEAT)
YS>mYS>mYS>mYS>mYS>m
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XmoÝhr dñVw {\«$O _YwZ ~mhoa H$mT>ë`m Voìhm,
cmH$S>r VwH$S>çmnoúmm cmoI§S>r VwH$S>çmMo Vmn_mZ
H$_r Amho Ago AmnU åhUw eH$Vmo.

• XomZ dñVw_Ü ò Cî_mCOm©Mo ñWmZm§VaU H$m KS>Vo.
• gd© g§X^m©V CîUVoMo ñWmZm§VaU H$m KSw>Z

òVo?
• Cî_mCO©oÀ`m ñWmZmVamÀ`m H$moUË`m AQ>r

AmhoV?
Mcm _m{hV H$é `m.

Am ¡ pîUH$ g_Vm oc - CîUVm Am{UAm ¡ pîUH$ g_Vm oc - CîUVm Am{UAm ¡ pîUH$ g_Vm oc - CîUVm Am{UAm ¡ pîUH$ g_Vm oc - CîUVm Am{UAm ¡ pîUH$ g_Vm oc - CîUVm Am{U
Vmn_mZ Vmn_mZ Vmn_mZ Vmn_mZ Vmn_mZ (THERMAL EQUILIBRIUM-HEAT AND

TEMPERATURE)
Ooìhm XmoZ dñVw Am¡pîUH$ g§nH$m©V R>odë`mg

Cî_mCOm© hr CîU dñVwVwZ W§S> dñVw _Ü ò ñWmZmVarV
hmoVo. Cî_m COm©Mo ho ñWmZm§VaU XmoÝhr dñVw Ja_
nUmMr _mÌm qH$dm W§S>nUmMr _mÌm g_mZ pñWVrV
òB©n ª̀V gVV gwé amhVo. Aem pñWVrV dñVw

Am¡pîUH$ g_Vmoc pñWVrV Amho Ago AmnU åhUwZ
eH$Vmo. Aem àH$mao Am¡pîUH$ g_Vmoc pñWVr hr
Ë`m dñVwMr Cî_mCOm© Z KoUmar qH$dm Cî_mCOm©
Z XoUmar pñWVr Xe©{dVo.

Ooìhm Vw_À`m ^modVr Ja_ qH$dm W§S>
dmVmaUmMm AZw^d H$aV Zmhr, Voìhm Vw_Mo eara
ho Vw_À`m ̂ modVr Agcoë`m dmVmdaUmÀ`m Am¡pîUH$
g_Vmoc pñWVrV AgVo. AemarVrZo, ImocrVrc
\${Z©Ma ho Ë`m ImocrVrc hdoer Am¡pîUd g_Vmoc
pñWVrV AgVo. åhUwZ  AmnU åhUw eH$Vmo H$s,
ImocrVrc \${Z©Ma Am{U hdoMo Vmn_mZ gmaIMo
Amho.

CîUVm CîUVm CîUVm CîUVm CîUVm (Heat )
• Vmn_mZ åhUOo H$m`?
• CîUVoer Ë`mMr VwcZm H$er H$amc?

Mcm _m{hV H$é `m.

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr - 2

XmoZ H$n KoD$Z EH$m H$nmV Ja_ nmUr
Am{U Xþgè`m H$nmV W§S> nmUr ^am. EH$
Wa_m_rQ>a(Vmn_mnr) (thermometer)  KoD$Z
Ë`mÀ`m nmè`mÀ`m nmVirMo {Z[aúmU H$am Am{U
dhrV {chm. Ë`mg Ja_  nmÊ`mV R>odwZ nmè`mÀ`m
nmVirMo {Z[aúmU H$am. Am{U [a¨S>tJ Zmo§X H$am.

• Vmn_mnrÀ`m [aS>tJ _Ü ò H$m` ~Xc KSw>Z
Amcm Amho H$m` Ë`mMo {Z[aúmU H$am?
(nmè`mMr nmVir)?

• nmè`mMr nmVir dmT>Vo H$m KQ>Vo?

AmVm Wa_m_rQ>a W§S> nmÊ`mV R>odm Am{U
nmè`mÀ`m nmVirMo {Z[aúmU H$am. nmè`mMr nmVir
H$_r hmoVo H$m dmT>Vo Vo gm§Jm?

AmnUmg _m{hV Amho H$s Cî_m CO}À`m
ñWmZm§VamZo, g§nH$m©V Amcoë`m dñVw Am¡pîUH$
g_Vmoc pñWVr {_i{dVmV. Ooìhm Vwåhr Wa_m{_Q>a
Ja_ nmÊ`mV R>odVm Voìhm nmè`mMr nmVir dmT>Vo
ho Vwåhmcm {XgwZ `oVo. Cî_m CO}Mo ñWmZm§VaU
CîU dñVwnmgwZ W§S>dñVwH$S>o Pmë`m_wio Ago KS>Vo.
AemarVrZo Xþgè`m g§X^m©V nmè`mMr nmVir Imcr
òVo. H$maU CîUVoMo ñWmZmVaU nmè`m (CîUdñVw)

H$Sw>Z nmÊ`mH$S>o (W§S> dñVw) hmoVo. Aem n«H$mao
AmnU CîUVoMr ì`mIm Imcrc àH$mao H$é eH$Vmo.

“OmñV Vmn_mZmÀ`m dñVwnmgwZ H$_r
Vmn_mZmÀ`m dñVwH$S>o dmhUmè`m (Zo AmZ H$aUmè`m)
dñVwÀ`m énmVrc CO}cm CîUVm åhUVmV. ”

Wa_m_rQ>a _Yrc nmè`mMr {ZíMcVm hr
Ë`m Wa_m_rQ>a _Yrc Ðd (nmam)(liquid (mer-
cury) Am{U nmÊ`m_Yrc CîUVoMm Wm§~cocm àdmh
Xe©{dVo. nmUr Am{U Wa_m_rQ>a Ðd (nmam) hm
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Am¡pîUH$ g_Vmoc pñWVr JmR>Vo. `m Am¡pîUH$
g_Vmoc pñWVrVrc Wa_m_rQ>aMr [aS>tJ Vmn_mZ
Xe©{dVo. Aemn«H$mao Vmn_mZ ho Am¡pîUH$ g_VmocmMo
_mn ~ZVo.

Oa A Am{U B `m XmoZ nÜXVr Am¡pîUH$
g§nH$m©V AgwZ BVa nÜXV C er d¡`º$sH$arË`m
Am¡pîUH$ g_VmocmV (A Am{U B er Am¡pîUH$
g§nH©$) Agë`mg  A Am{U B nÜXVr EH$_oH$m§g
Am¡pîUH$ g_Vmoc AgVmV H$m?

AmnUmg _m{hV Amho H$s, Oa A  hr C
gom~V Am¡pîUH$ g_Vmoc pñWVrV Agë`mg, XomÝhrZm
Ë`m gmaIo Vmn_mZ AgVo. AemarVrZo B Am{U C
cm gmaIo Vmn_mZ AgVo. AemVèhZo A Am{U B
cm gmaIo Vmn_mZ Agë`m_wio Vo EH$_oH$m§g Am¡pîUH$
g_Vmoc AgVmV H$m? (A,B Am{U C Am¡pîUH$
g§nH$m©V AmhoV.).

 SI nÜXVrV CîUVoMo EH$H$ Om¡c (Joule)
(J) Am{U CGS nÜXVrV H°$cmoar (calorie)
(cal)Amho. 1 J«_ nmÊ`mMo Vmn_mZ 10C  Zo
dmT>Ê`mgmR>r cmJcoë`m CîUVocm H°$cmoar (calo-
rie) Ago åhUVmV.

1cal = 4.186 Om¡c

 SI nÜXVrV Vmn_mZmMo EH$H$ Ho$ëdrZ
(Kelvin) (K) Amho.`mg {S>J«r goëer`g (degree
Celsius) (0C) Ago hr Xe©{dVmV.

00C = 273K

• S>rJ«r goëer`g cm Ho$ëdrZ _Ü`o Vwåhr H$go
~XcVm?
Ho$ëdrZ Vmn_mZ Ho$ëdrZ _Ü`o = 273+

Vmn_mZ S>rJ«r goëer`g

{S>J«r goëer`g Vmn_mZmV 273 {_i{dë`mg
Vmn_mZ Ho$ëdrZ à_mUmV òVo.

gwMZmgwMZmgwMZmgwMZmgwMZm: Ho$ëdrZ loUr _Ü`o _moOcoë`m
Vmn_mZmcm {Zanoúm Vmn_mZ (absolute tem-
perature) Ago åhUVmV.

Vmn_mZ Am {U J{VO COm ©V mn_mZ Am {U J{VO COm ©V mn_mZ Am {U J{VO COm ©V mn_mZ Am {U J{VO COm ©V mn_mZ Am {U J{VO COm ©
(Temperature and Kinetic energy)

H¥$Vr -H¥$Vr -H¥$Vr -H¥$Vr -H¥$Vr -3

XmoZ _moR>çm dmQ>çm ¿`m. EH$m dmQ>rV Ja_
nmUr d Xþgè`m dmQ>rV W§S> nmUr AmoVm. XmoÝhr
dmQ>rVrc nmÊ`mÀ`m n¥ð>^mJmda a§JmMm hcH$m
\$dmam _mam. Ë`m a§JmÀ`m chmZ chmZ H$Um§Mr
hcMmc ~Km.

• Vo H$go {\$aVmV?

• Vo dmQ>oc Vgo H$m {\$aVmV?

• Ja_ nmÊ`mVrc H$U ho W§S> nmÊ`mnoúmm OmñV
doJmZo H$m {\$aV AgVmV?

AÞmV dmnaë`m OmUmè`m a§JmMo H$U dmQ>oc
Vgo {\$aVmV ho Vwåhmcm cúmmV ̀ oVo. XomÝhr dmQ>rVrc
nmÊ`mÀ`m H$UmÀ`m `mXþpÀN>H$ JVr_wio ho KS>Vo.
Ja_ nmÊ`mVrc a§JmMo H$U W§S> nmÊ`mnoúmm OmñV
ñd¡aJVrZo {\$aVmV Ago AmnUmg AmT>iwZ òVo.

JVr_Ü ò AgUmè`m dñVw J{VO COm© (ki-
netic energy) àmá H$aVmV ho AmnUmg _m{hV
Amho.

dmQ>rVrc nmÊ`mÀ`m H$UmMr JVr (a§JmMo
H$U)(grain of food colour) {^Þ Agë`m_wio
Ë`m§Zm {^Þ J{VO COm© AgVo Ago AmnU åhUwSCERT T
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eH$Vmo. AemarVrZo AmnU {ZíH$f© H$mTw> eH$Vmo
H$s Ja_ dñVwÀ`m aoUw/H$Um§Mr gamgar JVrO
COm© hr W§S> dñVw noúmm OmñV AgVo. åhUwZ Ë`m
dñVwMo Vmn_mZ ho Ë`m dñVwÀ`m aoUwMr gamgar
JVrO CO}Mo gwMH$ Amho Ago AmnU åhUw eH$Vmo.

“aoUwMr gamgar J{VO COm© hr {Zanoúm
Vmn_mZmcm g_ à_mUmV AgVo.”

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr- 4

EH$m nmÌmV nmUr KoD$Z 60°Cn ©̀V Vmndm.
EH$ nmaXe©H$ X§S>JmocmH$ma H$mMoMr ~aUr (jar)¿`m.
AYu Ja_ nmÊ`mZo ̂ am. Ë`m nmÊ`mÀ`m n¥ð>^mJmda
hiwhiw Imo~è`mMo Voc Q>mH$m ( nmUr Am{U VocmMo
{_lU hmoUma Zmhr `mMr H$miOr ¿`m) Ë`m
H$mMoÀ`m ~aUrcm XmoZ {N>Ðo Agcoco PmH$U PmH$m.
XmoZ Vmn_mnr KoD$Z `m PmH$Umè`m {N>ÐmVwZ Ë`m
Vmn_mnH$m§Zm Aem arVrZo Kwgdm H$s, EH$m
Vmn_mnrMm ~ë~ nmÊ`m_Ü`o Am{U Xþgè`m
Vmn_mnrMm ~ë~ Vocm_Ü`o AmH¥$Vr-1 _Ü`o
XmI{dë`mà_mUo Amcm nm{hOo.

AmVm X o m Ýh r
Vmn_mnrÀ`m [aS>r §JMo
[Z{aúmU H$am. nmÊ`mV
R>odcoë`m Vmn_mnrMr
[aS>tJ H$_r hmoVo Va
Ë`mM doir VocmV
R>odcoë`m Vmn_mnrMr
[aS>tJ dmT>Vo.

• Ago H$m KS>Vo?
H$maU VocmÀ`m aoUwMr gamgar J{VO COm©

dmT>Vo ,nmÊ`mÀ`m aoUwMr gamgar J{VO COm© H$_r
hmooVo. Xþgè`m eãXmV gmJm`Mo åhUOo VocmMo Vmn_mZ
dmT>Vo. Ë`mdoir nmÊ`mMo Vmn_mZ H$_r hmoVo.

• nmUr COm© gmoS>Vo Ago Vwåhr åhUw eH$Vm
H$m?
darc MM}déZ ñnï> hmoVo H$s, nmUr Am{U

VocmÀ`m Vmn_mZmV Agcoë`m \$aH$m_wio nmUr
COm© gmoS>Vo Am{U Voc COm© J«hZ H$aVo. AemàH$mao
H$mhr Cî_mCOm© nmÊ`mH$Sw>Z VocmH$S>o dmhmVo. ̀ mMm
AW© Agm H$s, nmÊ`mÀ`m aoUwMr gamgar J{VO
COm© H$_r hmoVo Ë`m doir VocmÀ`m aoUwMr gamgar
J{VO COm© dmT>Vo.

• darc H¥$VrV Ho$coë`m MM}déZ Vwåhr CîUVm
Am{U Vmn_mZm_Yrc \$aH$mMr VwcZm H$é
eH$Vm H$m?
H¥$Vr 2,3 Am{U 4 déZ CîUVm Am[U

Vmn_mZm _Yrc \$aH$ Imcrc à_mU AmhoV.

CîUVm hr Ja_ dñVw H$Sw>Z W§S> dñVwH$S>o
dmhUmar COm© Amho. Vmn_mZ ho dñVwMm Ja_ nUm
Am{U W§S>nUm Xe©{dUmao n[a_mU Amho.  Vmn_mZ
ho CîUVoÀ`m (COm©) àdmhmMr {Xem R>a{dVo Va
CîUVm hr dmhUmar COm© Amho.  (direction of
heat (energy) flow)

{d{eï> CîUVm {d{eï> CîUVm {d{eï> CîUVm {d{eï> CîUVm {d{eï> CîUVm (Specific Heat)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr- 5

nmÊ`mZo ̂ acocr _moR>r EH$ ~aUr ¿`m Am{U
Ë`mg 80oC n`ªV Vmndm. ~wM Agcoë`m XomZ
gma»`m n[aúmm Zù`m ¿`m. EH$m n[aúmm ZirV

fig-1 Hot water

Coconut
oil

Thermometer

Lid
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50 J«_ nmUr Xþgè`m ZirV 50 J«_ Voc gm_mÝ`
Vmn_mZmda ^am ~wMmÀ`m {N>ÐmVwZ XomZ Vmn_mnr
AmV Kmcm. Ë`mcm ñQ>°S>À`m gmhmæ`mZo KÅ> ~gdm
Am{U Ë`m ~aUrV AmH¥$VrV XmI{dë`mà_mUo R>odm.

Xa VrZ {_ZrQ>mcm Vmn_mnrMr [aS>tJ nhm.
Vw_À`m d{hV Zm|XUr H$am.

• H$moUË`m n[aúmm ZirVrc Vmn_mZ cdH$a
dmT>Vo?

• nmUr Am{U Vocmcm {Xcocr CîUVm gmaIrM
Amho H$m`? Vwåhr ho H$go J¥hrV Yamc?
nmUr Am{U Vocmcm gmaIrM CîUVm nwadë`m
OmVo. H$maU Ë`mg Ja_ nmÊ`mÀ`m ~aUrV
gma»`mM H$mcmdYrgmR>r R>odë`m Amho Ago
Amnë`mcm dmQ>Vo.
VocmÀ`m Vmn_mZmÀ`m dmT>rMm Xa hm

nmÊ`mÀ`m Vmn_mZmÀ`m dmT>rÀ`m Xamnoúmm OmñV
AgVmo ho cúmmV `oVo.

• Ago H$m KS>Vo?

Vmn_mZmÀ`m d¥ÜXrMm Xa hm nXmWm©À`m
ñd^mdmdéZ Adc§~wZ AgVo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr- 6
EH$m chmZ M§MwnÌmV 250 _r.cr. nmUr

Am{U Xþgè`m _moR>çm M§MwnmÌmV 1 {cQ>a nmUr
¿`m, Am{U Vmn_mnrÀ`m gmhmæ`mZo Ë`m§Mo gwédmVrMo
Vmn_mZ _moOwZ Zm|XUr H$am. (gwédmVrMo Vmn_mZ
gmaIo Agmdo.) AmVm XomÝhr M§MwnmÌm§Zm nmÊ`mMo
Vmn_mZ 60 0C `oB ©n`ªV Vmndm. àË`oH$
M§MwnmÌmVrc nmÊ`mMo Vmn_mZ 60 0C  n`©V
dmT>dÊ`mgmR>r cmJcoë`m doioMr Zm§oX H$am.
• H$moUË`m M§MwnmÌmcm OmñV doi cmJVmo?

chmZ M§MwnmÌm nmÊ`mn oúmm _m oR >çm
M§MwnmÌmVrc nmÊ`mMo Vmn_mZ dmT>Ê`mgmR>r OmñV
doi cmJVmo. ho Amnë`m cúmmV `oVo. `mMm AW©
Vmn_mZmV gmaIm ~Xc KSw>Z òÊ`mgmR>r chmZ
M§MwnmÌmVrc nmÊ`mnoúmm _moR>çm M§MwnmÌmVrc
nmÊ`mcm OmñV Cî_m COm© XoÊ`mMr JaO Amho.
gmaIm ~Xc hmoÊ`mgmR>r nXmWm©Zo emofcocr CîUVm
(Q) hr Ë`m nXmWm©À`m dñVw_mZmer (m)
g_à_mUmV AgVo.

Q ∝ m   ( ΔT Ooìhm pñWa AgVo. )
……………..(1)

AmVm EH$ {cQ>a nmUr M§MwnmÌmV KoD$Z
Ë`mg pñWa OmioV Vmndm. àË`oH$ XmoZ {_ZrQ>mcm
~XUmè`m (ΔT ) Vmn_mZmMr Zm|X H$am.

• Vwåhmcm H$m` {XgwZ òVo?
dmT>coë`m Vmn_mZmVrc ~Xc Ë`m doioer

pñWa AgVmo ho Vw_À`m cúmmV `oVo. `mMm AW©
gmaIo dñVw_mZ (m) Agcoë`m nmÊ`mÀ`m

fig-2

Hot water
at 80oC

Water at
room
temperature

Oil at
room
temperature
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Vmn_mZmVrc ~Xc hm Ë`mZo emofcoë`m CîUVoÀ`m
(Q) à_mUmV AgVo.

Q ∝ΔT     ( Ooìhm ‘m’ pñWa AgVmo. )
…………….(2)

g_rH$aU (1) Am{U (2) déZ

Q ∝mΔT         Q = mSΔT

òWo ‘s’ hm {Xcoë`m nXmWm©Mm pñWam§H$ Amho.
`mg nXmWm©Mr {d{eï> Cî_m (CîUVm) (specific
heat) Ago åhUVmV.

              Q

                   S =    ––––
                        mΔT

EH$H$ dñVw_mZmÀ`m nXmWm©Mo Vmn_mZ  EH$
EH$H Zo dmT>Ê`mgmR>r cmJUmè`m CîUVocm Ë`m
nXmWm©Mr {d{eï> Cî_m Ago åhUVmV.
• EH$H$ dñVw_mZmÀ`m nXmWm©Mo  Vmn_mZ 1°C

Zo dmT>Ê`mgmR>r {H$Vr Cî_m CO}Mr Amdí`H$Vm
Amho?

CGS nÜXVrV {d{eï> CîUVoMo EH$H$
H°$car/J«°m_ -oC Am{U SI nÜXVrV J / kg - K

1 cal/g- oC  = 1 kcal /kg-K

  = 4.2 x 103J/kg-K

AmnUmg _m{hV Amho H$s, Vmn_mZmMr dmT>
hr nXmWm©À`m ñd^mdmda Adc§~wZ AgVo. åhUwZ
nXmWm©Mr {d{eï> Cî_m Ë`mÀ`m ñd^mdmda {Z^©a
H$aVo. Oa gma»`mM à_mUmV nwadcoë`m CîUVoda
{d{eï> Cî_m dmT>ë`mg, Vmn_mZmÀ`m dmT>rMm Xa
({H$§dm KQ>) H$_r AgVmo. `mdéZ nXmWm©À`m
Vmn_mZmVrc ~Xc H$aÊ`mgmR>r nXmWm©Mr ZmIwf
H$aÊ`mMr _mÌm hr `moOZm AgVo.

• doJdoJù`m nXmWm©Mr {d{eï> Cî_m doJdoJir
H$m AgVo?

Mcm _m{hV H$é `m.

AmnUmg _m{hV Amho H$s, nXmWm©Mo Vmn_mZ
ho Ë`m nXmWm©À`m H$UmÀ`m gamgar J{VO CO}cm
g_à_mUmV AgVo. nXmWm©Mo aoUw CO}À`m {d{dY
énmV AgVmV. Ogo aoUw_Yrc aoIr` J{VO COm©
(linear kinetic energy), K wU ©Z J{VO
COm©(rotational kinetic energy), H§$nZr` J{VO
COm© (vibrational energy) Am{U {ñWVrO COm©
(potential energy)  nXmWm©À`m EHw$U CO}cm
Ë`m nXmWm©Mr Am§VarH$ COm© (internal energy)

åhUVmV. Ooìhm AmnU nXmWm©cm Cî_mCOm© nwadR>m
H$aVmo Vr {Xcocr Cî_m COm© aoUwìXmao {d{dY
énmV dmQ>ë`m OmVo. hr dmQ>Ur nXmWm©V ~XcV

nXmW©nXmW©nXmW©nXmW©nXmW© {d{eï> Cî_m(CîUVm){d{eï> Cî_m(CîUVm){d{eï> Cî_m(CîUVm){d{eï> Cî_m(CîUVm){d{eï> Cî_m(CîUVm)
In cal/g-oC In  J/kg-K

{ego 0.031 130

nmam 0.033 139

{nVi 0.092 380

OñV 0.093 391

Vm§~o 0.095 399

cmoI§S> 0.115 483

Glass(H$mM) 0.12 504

A°ë ẁ{_Zr`_ 0.21 882
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AgVo.hr nXmWm©Mr dmQ>çmg Amcocr Cî_ COm©
Vmn_mZm gmo~V ~XcV AgVo. åhUwZ doJdoJù`m
nXmWm©Mr {d{eï> CîUVm doJdoJir AgVo.

aofr` J{VO COm© dmT>{dÊ`mgmR>r Cn`moJmV
AmUcocr OmñV à_mUmV dmQ>ë`m Jococr Cî_m
COm© _wio nXmWm©À`m Vmn_mZmV OmñV d¥ÜXr hmoVoo.
nXmWm©Mr {d{eï> CîUVm AmnUmg _m{hV Agë`mg
EH$m {ZpíMV dñVw_mZmÀ`m nXmWm©À`m Vmn_mZmV
{ZpíMV _mJm©Zo dmT> hmoÊ`mgmR>r {H$Vr CîUVo
(Q) Mr JaO ̂ mgVo ho  Q = mSΔT ̀ m gwÌmdéZ
_m{hV H$aVm òVo.
{d {eï >  Cî_mYmaH $V oM o  Cn`m oOZ{d{eï >  Cî_mYmaH $V oM o  Cn`m oOZ{d{eï >  Cî_mYmaH $V oM o  Cn`m oOZ{d{eï >  Cî_mYmaH $V oM o  Cn`m oOZ{d{eï >  Cî_mYmaH $V oM o  Cn`m oOZ
APPLICATIONS OF SPECIFIC HEAT CAPACITY

1. gẁ © n¥Ïdrda amoO _moR>çm à_mUmV
CîUVm gmoS>Vo. n¥Ïdrdarc nmÊ`mMo ómoV  Agcoco
g_wÐmMo nmUr `m CO}Mo emofU H$éZ gmnoúmVoZo
Vmn_mZ pñWa R>odë`m OmVo. g_wÐ hm CîUVo gmaImM
n¥ÏdrgmR>r ñQ>moAma hmD$g (store houses) Amho.
nmÊ`mÀ`m OmñV {d{eï> CîUVo_wio {dfdd¥Îmmda
Vmn_mZmMr d¥ÜXr Z H$iVm Vo OmñV à_mUmV
CîUVm emofwZ KoVo. åhUwZ g_wÐ {df¥dd¥ÎmmOdirc
g^modVmcMo Vmn_mZ gm¡å` H$aVo. g_wÐmMo nmUr
{dfdd¥ÎmmnmgwZ CÎma Am{U X{úmU Y¥dmH$S>o CîUVoMo
n[adhZ H$aVo. hr n[admhH$ CîUVm {dfwdd¥ÎmmÀ`m
Xþa Agcoë`m n¥ÏdrÀ`m ^mJmMo hdm_mZ gm¡å`
H$aÊ`mg _XV H$aVo.

2.  {\«$O_YwZ ~mhoa H$mT>coë`m Q>a~wOmMm
W§S> nUm BVa \$imnoúmm OmñV doi {Q>Hw$Z amhVmo.
H$maU Ë`mV nmÊ`mMr Q>¸o$dmar OmñV à_mUmV
AgVo. (nmÊ`mV OmñV {d{eï> CîUVm AgVo.)

3.  g_mogm ~mhoéZ W§S> Agë`mgmaIm {XgVmo
na§Vw Ooìhm AmnU ImVmo Voìhm Ja_ dmQ>Vmo. H$maU
g_moñ`mÀ`m AmV OmñV {d{eï> Cî_m Agcoco
KQ>H$ AgVmV.
{_lUmÀ`m nÜXVr {_lUmÀ`m nÜXVr {_lUmÀ`m nÜXVr {_lUmÀ`m nÜXVr {_lUmÀ`m nÜXVr (Method of
mixtures)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr - 7
 g§X^© g§X^© g§X^© g§X^© g§X^©  – 1: gma»`m _mnmMo XmoZ M§MwnmÌ

¿`m. Am{U àË`oH$ M§MwnmÌmV 200 _r.cr. nmUr
AmoVm. AmVm XmoÝhr M§MwnmÌmVrc nmÊ`mg gma»`m
Vmn_mÊ`m pñWVrV `oB©n`ªV Vmndm. `m XmoZ
M§MwnmÌmVrc nmUr EH$m _moR>çm M§MwnmÌmV AmoVë`mg
`m {_lUmMo Vmn_mZ H$m` amhþ eH$Vo? ̀ m {_lUmMo
Vmn_mZ _moOm.

• Vwåhr H$m` {Z[aúmU Ho$co?
• Vwåhr nm{hcoë`m dmñV{dH$VoMo H$maU H$m`

Agoc?
g§X^© g§X^© g§X^© g§X^© g§X^© – 2: AmVm EH$m M§MwnmÌmVrc nmUr

90oC n ª̀V Am{U Xþgè`m M§MwnmÌmVrc nmUr  60oC
Vmndm.`m XomÝhr M§MwnmÌmVrc nmÊ`mcm EH$m _moR>çm
M§MwnmÌmcm {_idm.

• {_lUmMo Vmn_mZ H$m` hmoB©c?
• {_lUmMo Vmn_mZ _moOm. Vw_À`m cúmmV H$m`

òVo?
• Vmn_mZmVrc ~Xcm{df`r Vwåhr H$maU gm§Jw

eH$Vm H$m?

g§X^© g§X^© g§X^© g§X^© g§X^© – 3: AmVm 100 _r.cr. nmUr 90oC
da Am{U 200 _r.cr. nmUr 60oC da VmndwZ
XmoÝhr {_idm.

• {_lUmMo Vmn_mZ H$m` Amho?
• Vmn_mZmÀ`m ~XcmVrc H$moUVm \$aH$ Vwåhmcm

cúmmV Amcm?
Mcm _m{hV H$é `m.
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g_Om  m1 Am{U m2 dñVw_mZmÀ`m Z_wÝ`mMo
Ama§̂ rH$ Vmn_mZ T1 Am{U T2 Amho. (T1cm OmñV
Vmn_mZ Am{U  T2cm H$_r Vmn_mZ åhUVmV.)
g_Om T ho {_µlUmMo A§{V_ Vmn_mZ Amho.

{_lUmMo Vmn_mZ ho Ja_ Z_wÝ`mÀ`m
Vmn_mZmnoúmm H$_r Amho na§Vw W§S> Z_wÝ`mÀ`m
Vmn_mZmnoúmm OmñV Amho. ̀ mM AW© Ja_ Z_wÝ`mMo
CîUVm gmoS>cr Amho Am{U W§S> Z_wÝ`mMo CîUVm
J«hU Ho$cr Amho.

Ja_ Z_wÝ`mZo  gmoS>cocr EHw$U CîUVm Q1hr
m1S(T1- T) Amho.

W§S> Z_wÝ`mZo  àmá Ho$cocr EHw$U CîUVm Q2

hr  m2S(T - T2) Amho.

Ja_ Z_wÝ`mZo gmoS>cocr CîUVm hr W§S>
Z_wÝ`mZo àmá Ho$coë`m CîUVocm g_mZ Amho.
(CîUVoMm èhmg Pmcm Zmhr J¥hrV Yam) åhUOo
Q1 = Q2 `mg

m1 Ago {chþ eH$Vmo S(T1 -
T) = m2S(T - T2)

gaién {Xë`mg      T = (m1T1 + m2T2)/
(m1 + m2) òVo.

g§X^©-2 Am{U g§X^© -3 _Yrc {_lUmMo
Vmn_mZ g_mZ Zgë`mMo Vw_À`m cúmmV `oVo.

• Vwåhr `mÀ`m H$maUmMm A§XmO cmdw eH$Vm
H$m?

• Vmn_mnrÀ`m gmhmæ`mZo {_lUmMo Vmn_mZ
H$mT>Vm `oVo H$m?

{_lUmÀ`m nÜXVrMm {Z`_ {_lUmÀ`m nÜXVrMm {Z`_ {_lUmÀ`m nÜXVrMm {Z`_ {_lUmÀ`m nÜXVrMm {Z`_ {_lUmÀ`m nÜXVrMm {Z`_ (Principle
of method of mixtures)

Ooìhm XmoZ qH$dm Ë`m noúmm OmñV nXmW©
{d{dY Vmn_mZmda Am¡pîUH$ g§nH$m©V ̀ oVmV, Voìhm
Ja_ nXmWm©Zo J_mdcocr {Zìdi Cî_m W§S> nXmWm©Zo

àmá Ho$coë`m {Zìdi CîUVocm Am¡pîUH$ g_Vmoc
pñWVrV ̀ oB©n ª̀V g_mZ AgVo. ( Ooìhm H$moUË`mhr
à{H«$ òV Cî_m J_mdcocr Zgoc Va)

EH w $U J_mdc ocr Cî_m = EH w $U
n«má Ho$cocr Cî_m

`mcmM {_lUmÀ`m nÜXVrMm {Z`_ Ago
åhUVmV.
KZnXmWm©Mr {d{eï> Cî_m _m{hV H$aUo.KZnXmWm©Mr {d{eï> Cî_m _m{hV H$aUo.KZnXmWm©Mr {d{eï> Cî_m _m{hV H$aUo.KZnXmWm©Mr {d{eï> Cî_m _m{hV H$aUo.KZnXmWm©Mr {d{eï> Cî_m _m{hV H$aUo.

CÔoe : CÔoe : CÔoe : CÔoe : CÔoe :  {Xcoë`m KZnXm‹Wm©Mr {d{eï> Cî_m
_m{hV H$aUo.

     Amdí`H$ gm{hË`Amdí`H$ gm{hË`Amdí`H$ gm{hË`Amdí`H$ gm{hË`Amdí`H$ gm{hË`: H$°cmoar_rQ>a, Vmn_mnr,
pñQ>aa, nmUr, dm\o$Mo {hQ>a, cmH$S>r noQ>r
Am{U {eñ`mMo N>a}

nÜXV nÜXV nÜXV nÜXV nÜXV : H°$cmoar_rQ>aMo dñVw_mZ T>diUr
gmo~V _mnZ H$aUo.

H ° $ca r_mnrM o  dñV w_ mZ,  m1 =
........................

      H°$car_mnmcm EH$ V¥VrAm§e nmÊ`mZo ^am.
Ë`mMo dñVw_mZ Am{U Vmn_mZ _moOm

nmUr Agcoë`m H°$car_mnrMo dñVw_mZ, m2

= .................

nmÊ`mMo dñVw_mZ, m2–m1 =

H°$car_mnr _Yrc nmÊ`mMo Vmn_mZ, T1 =
...........

gwMZm gwMZm gwMZm gwMZm gwMZm : H°$car_mnr Am{U nmÊ`mMo Vmn_mZ
gmaIo AmhoV.

à`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vrà`moJ emioVrb H¥$Vr
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H$mhr {eñ`mMo N>a} ¿`m Am{U Ja_ nmÊ`mV
Rodm. Ë`mg 100oC Vmn_mZmn ª̀V Vmndm g_Om
ho Vmn_mZ T2 Amho.

Ja_ {eñ`mMo N>a} cdH$aM H°$car_mnr
(CîUVm H$_r J_mdUo) ñdmYrZ H$aVo. H$mhr
doimZ§Va EH$m {ZpíMV Vmn_mZmda {_lU pñWa
homVo ho Vw_À`m cúmmV `oVo.

nmUr Am{U N>a}gmo~V H°$car_mnrMo dñVw_mZ
_moOm Am{U ho Vmn_mZ T3 _moOm.

nmUr Am{U {eñ`mMo N>a} `m gmo~V
H°$car_mnrMo dñVw_mZ m3 = .........

{eñ`mÀ`m N>è`m©Mo dñVw_mZ  m3 – m2 =
............

g^modVr Agcoë`m CîUVocm J_mdUo
Pmë`m_wio AmnU J¥hrV Yé eH$Vmo H$s, KZmìXmao
(N>a}) èhmg Pmcocr nwU© CîUVm hr H°$car_mnr
ñdmYrZ H$aVo. Am{U nmUr A§[V_ Vmn_mZmn`ªV
nmohmoMVo.

g_Om H°$car_mnr {eñ`mMo N>a} Am{U
nmÊ`mMr {d{eï> CîUVm AZwH«$_o Sc, Sl Am{U Sw

{_lUmÀ`m nÜXVrZwgma

H°$car_mnr Am{U nmÊ`mMr {d[eï> Cî_m
_m{hV H$aVm§Zm, AmnU KZmMr ({eñ`mMo N>a})
{d{eï> Cî_m _m{hV H$é eH$Vmo.
~mpîn^dZ ~mpîn^dZ ~mpîn^dZ ~mpîn^dZ ~mpîn^dZ (Evaporation)

Ooìhm Am oc o H$nS> o dmiVmV. Voìhm
H$nS>çmVrc nmUr Zmhrgo hmoVo ho Vwåhr nm{hcoM
Agmc.
• nmUr Hw$R>o OmVo?

AemarVrZo Ooìhm ImocrMr \$aer nmÊ`mZo
YwVmo, \$aerdarc nmUr H$mhr {_ZrQ>mVM Zmhrgo
hmoVo Am{U \$aer dmiVo.
• \$aerdarc nmUr H$mhr doimZ§Va Zmhrgo H$m

hmoVo?
Mcm nmhþ `m.

H¥$Vr-H¥$Vr-H¥$Vr-H¥$Vr-H¥$Vr- 8

ñnrarQ>Mo H$mhr W§o~, W§o~ Zir (S´>m°na) Mm
dmna H$éZ Vw_À`m VihmVmda Q>mH$m.
• Vwåhmcm W§S> H$m dmQ>Vo?

XomZ X§S>JmocmH$ma PmH$Z Agcoë`m ImobJQ>
H$mMoÀ`m nmÌmV H$mhr ñnrarQ>Mo W|~ (1 _r.cr.)
doJdoJio ¿`m. {ñnarQ> Agcoë`m EH$m ImobJQ>
nmÌmcm N>Vmer Agcoë`m n§»`mÀ`m Imcr R>odm
Am{U n§Im Mmcw H$am. Xþgè`m CWi nmÌmcm
PmH$U cmdwZ R>odm. nmM {_ZrQ>mZ§Va XmoÝhr pñnarQ>Mo
{Z[aúmU H$éZ nhm.

KZmìXmao J_mdcocr CîUVm= H°$car_mnrZo {_i{dcocr CîUVm + nmÊ`mZo {_i{dcocr CîUVm
(m3- m2 ) Sl(T2-T3)  =  m1 Sc(T3-T1)+(m2-m1) Sw(T3-T1)

    [m1Sc+(m2-m1)Sw] (T3-T1)
Sl =  ––––––––––––––––––––––––

   (m3-m2)(T2-T3)

SCERT T
ELA

NGANA



200 Is Mater Pure ?

• Vwåhmcm H$m` AmT>iwZ òVo?

{gctJ \°$Z Imcr R>odcoë`m nmÌmVrc pñnarQ>

{XgoZmeo hmoVo, Am{U PmH$U ~§X H$éZ R>odcoë`m

nmÌmVrc pñnarQ> H$mhr à_mUmV amhVo ho {XgwZ

òVo.

• `m~XcmMo H$maU H$m` Agoc?

`màíZmMo CÎma XoÊ`mgmR>r ~mînr^dZmMr

à{H«$`m g_OÊ`mMr Amdí`H$Vm Amho. ImobJQ>

nmÌmVrc pñnarQ>Mo aoUw `mXÿÀN>rH$ JVrZo {d{dY

{XeoV gVV {\$aV AgVmV. eodQ>r Vo aoUw BVa

aoUwda AmKmV H$aVmV.

`m AmKmVm_wio Vo CO}Mo ñWmZm§VaU BVa

aoUwV H$aVmV. Ooìhm Ðdm_Yrc aoUw Ë`m

n¥ð>^mJmdarc aoUwer Q>ŠµH$a KoVmV Voìhm Ë`m

n¥ð>^mJmdarc aoUw COm© àmá H$éZ CSw>Z OmVmV.

H$mhr {ZgQ>coco aoUw hdoÀ`m H$Umer Q>ŠµH$a

hmoD$Z naV Ë`m ÐdmV òVmV. Oa {ZgQ>coë`m

aoUwMr g§»`m naV ̀ oUmè`m g§» ònúmm OmñV Agë`mg

ÐdmVrc aoU§wer g§»`m H$_r hmoVo. Aem àH$mao

Ooìhm Ðd hdoV CKS>m homVmo. Voìhm Ë`m n¥ð>̂ mJmdarc

aoUw Ðd nwU© hdoV Zmhrgm hmoB©n ª̀V {ZgQ>V OmVmV.

`m à{H«$`ocm ~mînr^dZ ( evaporation)  Ago

åhUVmV.

`m ~mînr^dZmÀ`m à{H«$`oV Ðdm_Yrc

aoUwCOm© H$_r hmoVo Am{U Vo Imcr OmVo. hr COm©

doJmV hmoUmè`m AmKmVm_wio {ZgQ>Umè`m aoUwH$S>o

Zocr OmVo.

“ H$m oUË`mhr Vmn_mZmda ÐdmÀ`m

n¥ð>^mJmnmgwZ aoUwÀ`m {ZgQ>Ê`mÀ`m à{H«$`ocm

~mînr^dZ Ago åhUVmV.”

   Hw$Ë`-11   Hw$Ë`-11   Hw$Ë`-11   Hw$Ë`-11   Hw$Ë`-11

~mînr^dZm da n ¥ îR^mJ,AmÐVm~mînr^dZm da n ¥ îR^mJ,AmÐVm~mînr^dZm da n ¥ îR^mJ,AmÐVm~mînr^dZm da n ¥ îR^mJ,AmÐVm~mînr^dZm da n ¥ îR^mJ,AmÐVm
Am{U dmè`mÀ`m JVrMm narUm_Am{U dmè`mÀ`m JVrMm narUm_Am{U dmè`mÀ`m JVrMm narUm_Am{U dmè`mÀ`m JVrMm narUm_Am{U dmè`mÀ`m JVrMm narUm_  >  >  >  >  >

EH$m namjm ZirV 5 [_.br.nmUr ¿`m
Am{U VgoM EH$m Mm`Zm {S> oe _Ü`o 5
{_.br.nmUr ¿`m AmUr `m XmoÝhtZm n§»`mÀ`m
Imbr R>odm.AmOwZ EH$m Mm`Zm {S>e _Ü`o 5
{_.br. nmUr KoD$U Ë`m {S>e bm H$n~moS>©
_Ü`o R>odm.

ImobrMo gwédmVrMo Vmn_mUmMo Am{U gd©
VrZ hr g§X^m©V nmUr ~mînr^dZ hmoÊ`m gmR>r
VrZ hr g§X^m©V nmUr ~mînr^dZ hmoÊ`m gmR>r
bmJUmè`m doioMo Zm|X H$am.eŠ` Agob Va
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{hM H¥$Vr nmdgmù`mV H$am Am{U Vw_À`m
{ZarjUmMo Zm|X H$am.
• H$moUË`m g§X^m©V ~mînr^dZ bdH$a hmoVo?
• ~mînr^dZmda dmè`mÀ`m JVrMr AmUr

n¥ð>̂ mJmMo H$moUVo narUm_ Agob.`m ~m~VrV
Vw_Mm AmUw_mZ H$m` Amho?
Ogo n¥ð>^mJmMo joÌ\$i dmT>> ob Vgo

~mînr^dZmMm Xa gwÜXm dmT>ob ho Vw_À`m bjmV
Ambo AgobM.

H$maU {H$,~mînr^dZ ho n¥ï>^mJmer
g§~§YrV KQ>Zm Amho.~mînr^dZ KS>Vm§Zm
n¥îQ>^mJmdéZ ÐdmMo H$U gwQ>VmV.n¥ï>^mJ OodT>o
OmñV {_iob VodT>çm OmñV à_mUmV ÐdmMo
H$U gwQ>VmV.åhUwZ ~mînr^dZmMm Xa dmT>Vmo.

~mînr^dZmda narUm_ H$aUmao AmÐVm ho
Xþgao KQ>H Amho.hdoVrb nmÊ`mÀ`m à_mUmbm
AmÐVm åhUVmV.

Amnë`m g^modVr Amgbobr hdm {Xboë`m
Vmn_mUmda EH$m {ZeMrV à_mUm nojm OmñV
nmÊ`mMo dm\$ R>odV Zmhr.          o

Oa hdoV nmÊ`mMo dm\$ OmñV Pmbo Va
~mînr^dZmMm Xa H$_r hmoVmo.åhUwZ nmdgmir
{XdgmV H$nS>o bdH$a gwH$V Zmhr.nU hdoÀ`m
{Xder Vo doJmZo gwH$VmV.

H$maU hdoÀ`m JVrZo nmÊ`mMo dm\o$Mo H$U
gwÜXm Ë`mM gmodV Ë`mM JVrUo hmbMmb
H$aVmV.Ë`m_wio g^modVmb nmÊ`mMo dm\o$Mo
à_mU H$_r hmoVo.
•Vw_À`m X¡Z§{XZ OrdZmV Vwåhr AZw^dbobo

~mînr^dZmMo narUm_mMo B©Va H$mhr CXmhaUo
XoD$ eH$Vm H$m ?

• am§OZ _Ü ò AmnU nmUr H$m gmR>dVmo?
•Km_ Jmië`m Z§Va Vwåhmbm W§S> H$m dmQ>Vo?

Ooìhm Vwåhmbm Km_ òVmo,Vw_À`m earam
déZ CîUVm emofÊ`m Ûmao Vw_À`m earamÀ`m
n¥ð>^mJmdéZ Km_mMo ~mînr^dZ hmoVo.Aem
àH$mao ÐdmMo H$U Vw_À`m earamVrb COm©

emofwU KoVo Am{U Vw_À`m g^modVr {ZKwU OmVo
Ë`m_wio Vwåhmbm W§S> dmQ>Vo..

~mînr^dZmV nXmWm©Mr Vmn_mZ H$_r hmoVo.
~mînr^dZ hr n¥ï>^mJmdarc KQ>Zm Amho.
ÐdmÀ`m n¥ð>^mJmda Ðd nXmWm©Mo énm§Va

dm ẁV hmoUmè`m ~Xcmg ~mînr^dZ Aer  ì`m»`m
H$aVm `oVo. hr EH$ {eVc à{H«$`m Amho. H$maU
`m à{H«$`oV ÐdmMo aoUw Ë`mÀ`m n¥ð>^mJmdéZ
{ZgQ>Umè`m H$Um§Zm gVV COm© XoV AgVmV.

Imcrc CXmhaUmH$S>o nmhþ `m.
• AmnU H$m_ H$aVm§Zm Km_ H$m {ZKVmo?

Ooìhm AmnU H$m_ H$aVmo. Voìhm Amnë`m
earamVrc Cî_m CO}À`m énmVrc COm© IM© hmoVo.
n[aUm_r M_m©Mo Vmn_mZ dmT>Vo Am{U Km_mÀ`m
J«§Wr _Yrc nmÊ`mMo ~mînr^dZ gwé hmoVo. `m
~mînr^dZm_wio eara W§S> hmoVo.

ÐdmÀ`m ~mînr^dZmMm Xa Ë`m ÐdmÀ`m
n¥ð>^mJmMo úmoÌ\$i, Vmn_mZ Am{U g^modVmcÀ`m
hdoV AmYrM Agcoë`m dm\o$da Adc§~wZ AgVo.
• ~mînr^dZmÀ`m {déÜX à{H«$`m KS>Vo H$m?
• Vr H$oìhm Am{U H$er KS>Vo?

Mcm _m{hV H$é `m.
g§KZZ g§KZZ g§KZZ g§KZZ g§KZZ (Condensation)

H¥$Vr-H¥$Vr-H¥$Vr-H¥$Vr-H¥$Vr- 9
EH$ {Z_wiVm ^mJ Zgcocm gnmQ> ~wS>mMm

½cmg Q>o~cmda R>odm.AYm©½cmg W§S> nmÊ`mZo ^am.
• gnmQ> ~wS>mÀ`m ½cmgmÀ`m ~mhoarc n¥ð>^mJmMo

{Z[aúmU H$am. Ho$ë`mg H$m` {XgwZ òVo?
• ½cmgÀ`m ~mhoarc ^mJmda nmÊ`mMo W§§o~ H$m

AgVmV?
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g^modVr Agcoë`m hdoMo Vmn_mZ W§S>
nmÊ`mÀ`m Vmn_mZmnoúmm OmñV AgVo,ho AmnUmg
_m{hV Amho.

hdoV nmÊ`mMo H$U ~mî\$mÀ`m énmV AgVmV.
Ooìhm hdoVrc nmÊ`mMo aoUw JVrerc AgVm§Zm
½cmg À`m n¥ð>^mJmda `oD$Z AmXiVmV Voìhm
Ë`mMr J{VO COm© J_mdVmV Á`m_wio Ë`mMo Vmn_mZ
H$_r hmoD$Z Ë`mMo énm§Va q~XþÀ`m énmV hmoVo.

hdoVrc nmÊ`mÀ`m aoUwZr J_mdcocr COm©
Ë`m gnmQ> ~wS>mÀ`m ½cmgÀ`m aoUwìXmao {_i{dcr
OmVo. åhUwZ H$mMoÀ`m aoUwMr gamgar J{VO COm©
dmT>Vo. naV ½cmg_Yrc CO}Mo ½cmg aoUw nmgwZ
nmÊ`mÀ`m aoUwV ñWmZm§Va hmoVo.

AemarVrZo ½cmg_Yrc nmÊ`mÀ`m aoUwMr
gamgar J{VO COm© dmT>Vo. ̀ mdéZ AmnU {ZíH$f©
H$mT>Vmo. ½cmg_Yrc nmÊ`mMo Vmn_mZ dmT>Vo, Agm
AmnU {ZîH$f© H$mT>Vmo. `m à{H«$`ocm g§KZZ
åhUVmV. hr Ja_ H$aÊ`mMr à{H«$`m Amho.

g§KZZmMr ì`m»`m dm`w AdñWoVwZ Ðd
AdñWoV hmoUmam ~Xc Aerhr H$aVm òVo.

Mcm H$mhr g§X^© nmhþ `m.

CÝhmù`mV em°da Imcr Am§Kmoi Ho$ë`mZ§Va
Vwåhmcm Ja_ dmQ>Vo. ñZmZKamV à{V EH$H$ KZ\$i
~mînaoUwMr g§»`m hr ñZmZ KamÀ`m ~mhoarc à{V
EH$H$ KZ\$i ~mîn aoUwÀ`m g§» ònoúmm OmñV AgVo.
Ooìhm Vwåhr Q>m°docZr A§Jmdarc nmUr nwgwZ ñdV:cm

H$moaS>o H$éZ KoVm Vw_À`m g^modVr Agcoco ~mîn
aoUw Vw_À`m ËdModa g§KQ>rV hmoVmV. `m g§KZZm
_wio Ja_ dmQ>Vo.

AmÐ©Vm AmÐ©Vm AmÐ©Vm AmÐ©Vm AmÐ©Vm (Humidity)

hdoV Zoh_r H$mhr ~mîn AgVo. hr ~mîn
ZXrMo nmUr, gamodao,S>~Ho$, Am{U Amoco H$nS>o
gwH${dUo, Km_ BË`mXr nmÊ`mÀ`m ~mînr^dZm_wio
`oVo. hdoV Agcoë`m ~mîn aoUwZr dmVmdaUmV
AmÐ©Vm {Z_m©U hmoVo. hdoV Agcoë`m nmÊ`mÀ`m
~mînmcm AmÐ©Vm  (humidity) Ago åhUVmV.

Xd Am{U YwHo$ Xd Am{U YwHo$ Xd Am{U YwHo$ Xd Am{U YwHo$ Xd Am{U YwHo$ (Dew and Fog)
{hdmù`mV gH$mir {IS>H$sÀ`m H$mMmda,

\w$cmda, JdVmda BË`mXr {R>H$mUr nmÊ`mMo W|~
Vwåhmcm {XgwZ Amco Agoc.
• ho nmÊ`mMo W|~ H$go V`ma hmoVmV.

Mcm _m{hV H$é `m. {hdmù`mV
dmVmdaUmVrc Vmn_mZ H$_r hmoVo.

{IS>Š`mÀ`m H$mM, JdVmMm, \w$cmMm BË`mXr
n¥ð>^mJ W§S> hmoVmV. Ë`m Odirc hdm, g§V¥á
~mîn ~ZVo Am{U g§KZZ gwé hmoVo. Aem
n¥ð>^mJmda g§KQ>rV Pmcoë`m nmÊ`mÀ`m q~XþZm
Xdq~Xþ  åhUVmV.

Oa Vmn_mZ AOwZ H$_r Pmë`mg Ë`m
úmoÌmVrc nwU© dmVmdaUmV ~mînmMo à_mU OmñV
AgVo. åhUwZ ~mînmV Agcoco nmÊ`mMo aoUw hdoVrc
YwirMo H$Umda g§KZZ hmoD$Z chmZ nmÊ`mMo {~§Xþ
V`ma hmoVmV. ho q~Xþ hdoV Va§JV OmS> YwHo$ V`ma
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hmoVmV. Á`m_wio Ñî`Vm _`m©XrV amhVo `mcmM
YwHo$(fog.) åhUVmV.
• Oa nmÊ`mcm gVV CîUVm {Xcr AgVm

nmÊ`mÀ`m Vmn_mZmV gVV dmT> hmoVo H$m?

CËH$cZ CËH$cZ CËH$cZ CËH$cZ CËH$cZ (Boiling )

H¥$Vr -H¥$Vr -H¥$Vr -H¥$Vr -H¥$Vr - 11
nmUr ^acoë`m M§MwnmÌmcm ~Z©a da  R>odm.

Xa {_ZrQ>mcm Vmn_mZmMr Zm§oX H$am.

• M§MwnmÌmVrc nmÊ`mÀ`m n¥ð>^mJmMr nmVir
dmT>Vo qH$dm H$_r hmoVo Ago H$mhr AmT>iwZ
Amco H$m?

• Vmn_mZ gVV dmT>Vo H$m?

• nmÊ`mMo Vmn_mZ dmT>Uo Ho$ìhm Wm§~Vo?

Vw_À`m cúmmV òVo H$s, nmÊ`mMo Vmn_mZ
100°C. ̀ oB© n ª̀V gVV dmT>V amhVo .100°C À`m
g_moa Vmn_mZmMr dmT> hmoV Zmhr.  CîUVm gVV
{Xcr Var Vmn_mZ g_moa dmT>V Zmhr. 100 0C
Vmn_mZmda nwîH$i ~wS>~wS>o n¥ð>̂ mJmda {XgwZ ̀ oVmV.
`mcmM nmÊ`mMm CëH$cZ (boiling) Ago åhUVmV.

• ho H$go KS>Vo?

nmUr ho ÐmdU Agë`m_wio Ë`mV dm ẁgmo~V

~aoMeo _mcrÝ` ( ôgi)(impurities) {_icoco

AgVmV. Ooìhm nmUr qH$dm BVa Ðdmcm Vmn{dë`mg

dm ẁMr ÐmdUVm H$_r hmoVo,n[aUm_r dm ẁMo ~wS>~wS>o

Ðdm_Ü ò (Vimer Am{U nmÌmÀ`m q^Vrda) V`ma

hmoVmV. g^modVmc À`m nmÊ`mÀ`m aoUwÀ`m

~mînr^dZmZo ho ~wS>~wS>o {Z_m©U hmoD$Z Vo g§n¥º$

~mînmZo ̂ acoco AgVmV. Ðdmcm Vmn{dë`mg Ë`mMo

Vmn_mZ dmT>{dë`m_wio Xm~ dmT>Vmo. EH$m {ZpíMV

Vmn_mZmda ~wS>~wS>çm_Yrc g§n¥º$ ~mînmMm Xm~

hm ~wS>~wS>çmda cmdcocm ~mhoarc Xm~mÀ`m g_mZ

AgVo. (hm Xm~ dmVmdaUmMm Xm~ A{YH$

~wS>~wS>çmdarc nmÊ`mÀ`m nmnwX²Œ`mMm Xm~ gmaIm

dmQ>Vmo.) n[aUm_r ho ~wS>~wS>o n¥ð>^mJmda OcX

JVrZo dmT>VmV Am{U n¥ï>^mJmda H$mogiwZ

~wS>~wS>çm_Yrc ~mîn n¥ð>̂ mJmdarc hdoV gmoS>VmV.

`m ÐdmVwZ ~mîn énmVrc (dm ẁ) ~Xc CîUVoMm

nwadR>m Mmcw Ago n`ªV gVV Mmcw amhVo. ho

AmnUmg CëH$cZ gmaIo {XgVo.

“CËH$cZ à{H«$ òV EH$m pñWa Vmn_mZmda

{Xcoë`m Xm~mda Ðd àmdñWmMo énm§Va dm ẁ àmdñWoV

hmoVo”  `m Vmn_mZmcm X«dmMm CËH$cZ {~§Xþ Ago

åhUVmV.

• ~mînr^dZ Am{U CËH$cZ à{H«$`m gmaIr

Amho H$m?

Thermometer
glass rod

ice
cubes

spirit lamp

beaker

water
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Vwåhr H¥$Vr -8 Am{U 10 _Ü`o nm{hë`m

`mà_mUo nmÊ`mMm CËH$cZ q~Xþ ~mînr^dZmnmgwZ

doJim Amho. cúmmV ¿`m H$s, ~mînr^dZ

H$moUË`mhr Vmn_mZmdaM hmoVo, na§Vw CËH$cZ EH$m

{ZpíMV Vmn_mZmdaM hmoVo, `mcm CËH$cZ q~Xþ

Ago åhUVmV. H¥$Vr -10 _Ü`o Vwåhr Ho$coë`m

{Z[aúmUmMr AmR>dU H$am. Ooìhm CËH$cZ à{H«$`m

gwé hmoVo, ÐdmMo Vmn_mZ g_moa dmT>V Zmhr.
{H$Vrhr doim CîUVm {Xcr Var H$mhr \$aH$ nS>V
Zmhr. nwU© Ðd CH$ië`mZ§Va CËH$cZ q~Xþda
Vmn_mZ pñWa amhVmo. H¥$Vr -10 _Ü ò
Vw_À`m cúmmV Amco Agoc H$s Ooìhm M§MwnmÌmcm
CîUVm XoVm Voìhm Ë`m nmÊ`mMo Vmn_mZ 100 0C
nmohmoMo n`ªV gVV dmT>Uo Mmcw amhVo. na§Vw Ooìhm
EH$Xm CH$iUo gwé Pmco åhUOo {H$Vrhr CîUVm
{Xcr Var nmÊ`mMo Vmn_mZ g_moa dmT>V Zmhr.
• Cî_m COm©Mm nwadR>m Hw$R>o OmVo?

hr COm© nmÊ`mMo ÐdàmdñWmMo énm§Va dm`w
àmdñWoV H$aÊ`mgmR>r Cn`moJ hmoVo `mcmM
~mînr^dZmMr AàH$Q> CîUVm (latent heat of
vapourization) åhUVmV.

pñWa Vmn_mZmda 1 J«°_  Ðdmcm dm ẁénmV
~XcÊ`mgmR>r cmJcoë`m Cî_ CO}cm ~mînr^dZmMr
AàH$Q> CîUVm (latent heat of vapourization)
åhUVmV.

 g_Om ‘m’ dñVw_mZ Agcoë`m Ðd nXmWm©cm
Ë`mMr ÐdmàmdñWm dm ẁ àmdñWoVwZ ~XcÊ`mgmR>r
cmJUmar Cî_COm©  ‘Q’ H°$cmoar Amho.  ~mînr^dZ
gwá CîUVm (Latent heat of vaporization)
Q/m hmoVo. ~mînr^dZmÀ`m gwá CîUVocm  ‘L’Zo
Xe©{dVmV.

CGS nÜXVrV gwá CîUVoMo EH$H$ H°$car/
J«°_ Amho Am{U SI nÜXVrV Om°c/J«°

pñWa dmVmdaUr` Xm~mda nmÊ`mMm CËH$cZ
q~Xþ  100°C qH$dm 373K Amho Am{U nmÊ`mÀ`m
~mînr^dZmMr gwá CîUVm 540 cal/gm Amho.

~\$m©Mo n[adV©Z nmÊ`mV hmoVo ho {dMmamV
¿`m.

• KZ~\$m©Mo nmÊ`mV énm§Va H$m hmoVo?
{dViUo {dViUo {dViUo {dViUo {dViUo (Melting)

H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr - 12
EH$m {~H$a_Ü ò EH$ cmhZ ~\$m©Mm KZ

¿`m. Ë`m {~H$a_Yrc ~\$m©V Vmn_mnr Kmcm.
Vmn_mnrÀ`m [aS>tJMo {Z[aúmU H$am. Ë`m {~H$acm
EH$m ~Z©ada R>oD$Z VmndUo gwé H$am. ~\©$ nwU©
{dViwZ nmUr hmoB©n ª̀V Ë`m Vmn_mnrÀ`m [aS>tJ_Ü ò
Xa _rZrQ>mcm hmoUmè`m ~XcmMo {Z[aúmU H$am.

• Vmn_mnrÀ`m [aS>tJ_Ü ò H$moUVm ~Xc doimodoir
{XgwZ òVmo?

• {dViÊ`mÀ`m à{H«$ òV ~\$m©Mo Vmn_mZ ~XcVo
H$m?
gwédmVrcm ~\$m©Mo Vmn_mZ ewÝ`m~aom~a

qH$dm Ë`mnoúmm Imcr AgVo ho {XgwZ `oVo. Oa
~\$m©Mo Vmn_mZ 0oC noúmm H$_r Agoc Va Vo 0oC
Vmn_mZ òB©n ª̀V ~XcV OmVo. Oar H$aVm Vwåhr
CîUVoMm nwadR>m gVV Ho$cm Var ~\©$ {dViVm§Zm
Ë`mÀ`m Vmn_mZmV ~Xc hmoV Zmhr.

• Ago H$m KS>Vo?SCERT T
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Do you know?~\$m©cm nwa{dcocr Cî_m COm© hr Ë`m
~\$m©À`m aoUwMr Am§VarH$ COm© dmT>dVo. hr Am§VarH$
COm© dmT>ë`m_wio ~\$m©Vrc ~§Y H$_Omoa hmoVo Am{U
aoUw _Yrc ~§Y VwQ>ë`m OmVo. åhUwZ ~\©$
(KZàmdñWm) nmUr (Ðd àmdñWm)hmoVo. hr à{H«$`m
EH$m pñWa Vmn_mZmda  0°C qH$dm 273K da
hmoVo. ̀ m VmnVmZmcmM {dViU q~Xw qH$dm ÐdUm§H$
(melting point)  Ago åhUVmV.

 KZ nXmWm©cm Ðd nXmWm©V énm§VarV
H$aÊ`mÀ`m à{H«$`ocm {dViU (Melting) Ago
åhUVmV. {dViU Mmcw AgVm§Zm ~\$m©Mo Vmn_mZ
~XcV Zmhr. H$maU Ë`m ~\$m©cm nwa{dcocr
Cî_mCOm© nwU©nUo nmÊ`mÀ1`m aoUw_Yrc ~§YmZm
VmoS>Ê`mgmR>r dmnacr OmVo.

KZ àmdñWoVwZ Ðd àmdñWoV EH$m pñWa
Vmn_mZmda ~XcÊ`mÀ`m n«{H«$̀ ocm [dViU åhUVmV
`m Vmn_mZmcm {dViU {~§Xþ (melting point)
Ago åhUVmV.

• 1J«°_ ~\$m©cm ÐdAdñWoV énm§Va H$aÊ`mgmR>r
{H$Vr CîUVoMr JaO Amho?
1J«°_ ~\$m©cm (KZ) pñWa Vmn_mZmda ÐdmV

énm§VaU H$aÊ`mgmR>r cmJcoë`m Cî_m CO©ocm
ÐmdUmMr AàH$Q> Cî_m (Latent heat of
fusion)Ago åhUVmV.

 m dñVw_mZmMm KZ {dMmamV ¿`m. g_Om
KZ àmdñWoVwZ Ðd àmdñWoV ~XcÊ`mgmR>r cmJUmar
COm© Q Amho. 1 J«°_ KZmcm ÐdmV ~XcÊ`mgmR>r
cmJUmar COm© Q/m Amho.

ÐmdUmMr AàH$Q> Cî_m L = Q/m ~\$m©À`m
ÐmdUmMr AàH$Q> Cî_m 80 H°$./J«°_

JmoR>U JmoR>U JmoR>U JmoR>U JmoR>U (Freezing)

[hdmù`mV Vwåhr nm{hcoM Agmc H$s,
Imo~è`mMo Voc Am{U Vwn ho Ðd AdñWoVwZ KZ
AdñWoV H$go ~XcVo.

• `m ~XcmMo H$maU H$m`?
• {\«$O_Ü`o R>odcoë`m nmÊ`mMo H$m` hmoVmo?

• nmUr Ðd AdñWoVwZ KZ AdñWoV H$go énm§VarV
hmoVo?

AmnUmg _m{hVr Amho H$s, {\«$O_Ü`o
R>odcoë`m nmÊ`mMo énm§Va ~\$m©V hmoVo. ~\$m©À`m

nmÊ`mMm AndmXmË_H$ JwUY_©nmÊ`mMm AndmXmË_H$ JwUY_©nmÊ`mMm AndmXmË_H$ JwUY_©nmÊ`mMm AndmXmË_H$ JwUY_©nmÊ`mMm AndmXmË_H$ JwUY_©
gmYmaU nUo Ðdmbm D$îUVm {Xë`m

Z§Va Vo àgaU nmdVo. nU nmUr {^Þ
dmJVo.Ooìhm nmÊ`mbm D$îUVm {Xbr V|ìhm
0oC Vo 4 oC, À`m Xaå`mZ AmH§w$MZ nmdVo
åhUwZ AmHw §$MZmnojm ~\©$ nmÊ`mda
Va §JV o .Vù`mV qH $dm nmÊ`mV
amhUmè`mOrd O§Vw gmR>r ho Iwn _hËdmMo
Amho .W§S> dmVmdaUmV nmÊ`mMm daMm
^mJ W§S> hmoCZ ~\$m©V én§mVa hmoVo Am{U
Ë`m Imbr nmUr AgVo Am{U Ë`m nmÊ`mV
àmUr OJVmV.Vo nmUr ~\$© hmoV Zmhr
Am{U VrWo Vmn_mZ40C.AgVo.nmÊ`mMm
daMm ~\©$ AmVrb CîUVobm ~mhoa hdoV
nSw> XoV Zmhr.
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• CÝhmù¶mV AmnU gwVr H$nS>o H$m KmcVmo?
• ~’©$ Agcoë¶m H$mMoÀ¶m nmÌm~mhoa AmnU

nmÊ¶mMo W|~ H$m nmhVmo?
• Sw>H$ao CÝhmù¶mV nmÊ¶mÀ¶m JR>mamV H$m

cmoSVmV?
• ‘mVrÀ¶m ‘mR>mV nmUr gmR>{dVmo?

VwcZoV nmÊ`mMo Ama§̂ rH$ Vmn_mZ OmñV AgVo.
`mMm AW© énm§VarV à{H«$`m gwé AgVm§Zm nmÊ`mMr
A§VarH$ COm© H$_r Pmë`m_wio Ë`mMo ~\$m©V énm§Va
hmoVo. `mcmM JmoR>U ( freezing) Ago åhUVmV.

“Ðd àmdñW|V Agcoco nXmW© Ë`mMr H$mhr
COm© J_mdwZ KZ àmdñWoV ~XcVmo `m à{H«$ òcm
JmoR>U Ago åhUVmV.”

nmÊ`mMo JmoR>U 0°C Vmn_mZmda Am{U EH$
dmVmdaUr` Xm~mda AgVm§Zm KS>Vo.

• nmÊ`mMo KZ\$i Am{U gma»`mM à_mUmV
nmÊ`mZo ~Zcoë`m ~\$m©Mo KZ\$i g_mZ AgVo
H$m? H$maU?
Mcm _m{hV H$é `m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr- 13

KÅ> PmH$U Agcocr EH$m chmZ H$mMoMr
~m°Q>c ¿`m. Vr nwU©nUo nmÊ`mZo ̂ am Am{U PmH$U
KQ²>Q> cmdm. Ë`mVwZ nmUr ~mhoa {ZKw Z`o. Ë`m
~mQ>crcm {\«$O_Ü`o H$mhr Vmg R>odm. ~mQ>crcm
{\«$OÀ`m ~mhoa H$mT>m. Vr ~mQ>c \w$Q>cocr Vwåhmcm
{XgwZ `oB©c.

• H$mMoMr ~mQ>c H$m \w$Q>Vo?
~mQ>crV AmoVcoco nmUr Am{U ~mQ>crMo

KZ\$i g_mZ Amho ho Amnë`mcm _m{hV Amho.
Ooìhm nmUr ~\$m©V JmoR>Vo Voìhm ~mQ>c \w$Q>Vo.
`mMm AW© Ë`m ~mQ>c_Ü`o ^acoë`m nmÊ`mÀ`m
KZ\$imnoúmm Ë`m ~\$m©Mo KZ\$i OmñV Agm`cm
nm{hOo.

WmoS>Š`mV gm§Jm`Mo åhUOo nmUr JmoR>VmZm
àgaU ( KZ\$imV dmT>) nmdVo.

`mà_mUo ~\$m©Mr KZVm Ë`m nmÊ`mnoúmm
H$_r AgVo Am{U ̀ mdéZ ~\©$ nmÊ`mda Va§JVmo ho
ñnï> hmoVo.

_hËdmMo_hËdmMo_hËdmMo_hËdmMo_hËdmMo
eãXeãXeãXeãXeãX

Vmn_mZ, CîUVm, Am¡{îUH$ g_Vmoc, {d{eï> COm©, ~mînr^dZ, g§KZZ,Vmn_mZ, CîUVm, Am¡{îUH$ g_Vmoc, {d{eï> COm©, ~mînr^dZ, g§KZZ,Vmn_mZ, CîUVm, Am¡{îUH$ g_Vmoc, {d{eï> COm©, ~mînr^dZ, g§KZZ,Vmn_mZ, CîUVm, Am¡{îUH$ g_Vmoc, {d{eï> COm©, ~mînr^dZ, g§KZZ,Vmn_mZ, CîUVm, Am¡{îUH$ g_Vmoc, {d{eï> COm©, ~mînr^dZ, g§KZZ,
AmÐ©Vm, Xd, YwHo$, CËH$cZ, ~mî\$mMr AàH$Q> Cî_m, {dViU, JmoR>UAmÐ©Vm, Xd, YwHo$, CËH$cZ, ~mî\$mMr AàH$Q> Cî_m, {dViU, JmoR>UAmÐ©Vm, Xd, YwHo$, CËH$cZ, ~mî\$mMr AàH$Q> Cî_m, {dViU, JmoR>UAmÐ©Vm, Xd, YwHo$, CËH$cZ, ~mî\$mMr AàH$Q> Cî_m, {dViU, JmoR>UAmÐ©Vm, Xd, YwHo$, CËH$cZ, ~mî\$mMr AàH$Q> Cî_m, {dViU, JmoR>USCERT T
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• OmñV Vmn‘mZmÀ¶m dñVwnmgwZ H$‘r Vmn‘mZmÀ¶m dñVwH$S>o dmhUmè¶m (Zo AmU) dñVwÀ¶m énmVrc
CO©ocm CîUVm åhUVmV.

• CîUVoMo SI EH$H$ Á¶wc Amho. CGS ‘Ü¶o H°$car
1 Cal = 4.186J

• Oa XmoZ nXmW© A Am{U B (Am¡îUrH$ g§nH©$) d¡`º$sH$nUo BVa nXmW© C, er Am¡îUrH$ g_VmocmV
Agë`mg. A Am{U B EH$_oH§$mg Am¡îUrH$ g_Vmoc AgVmV.

• aoUwMr gamgar J{VO COm© hr {Zanoúm Vmn_mZmg g_ à_mUmV AgVo.
• nXmWm©Mr {d{eï> CîUVm hr nXmWm©Mr EH$H$ dñVw_mZ 1 EH$H$Zo dmT>{dÊ`mgmR>r cmJcocr CîUVm

Amho.
S=Q/mΔt

• H$moUË`mhr Vmn_mZmda ÐdmÀ`m n¥ð>^mJmnmgwZ {ZgQ>ZmÀ`m aoUwÀ`m à{H«$`ocm ~mînr^dZ Am{U
`mcmM {eVcrH$aU à{H«$`m Ago åhUVmV.

• ~mînr^dZmMr {dn`rV à{H«$`m g§KZZ Amho.
• CËH$cZ à{H«$`m hr Ðd àmdñWmoVwZ dm ẁ àmdñWoV pñWa Vmn_mZmda Am{U pñWa Xm~mda KSw>Z òVo
• CîUVm COm© nmÊ¶mMo Ðd àmdñWoVwZ dm¶w àmdñWoV énm§Va H$aÊ¶mgmR>r Cn¶moJmV ¶oVo ¶mcmM

~mînr^dZmMr AàH$Q> CîUVm åhUVmV.
• EH$ J«°‘ KZ nXmWm©cm Ðd nXmWm©V énm§Va H$aÊ¶mgmR>r cmJcoë¶m Cî‘m CO}cm ÐmdUmMr AàH$Q>

Cî‘m Ago åhUVmV.

g§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZg§H$ënZoda à[Vñn§XZ
1. hdoV R>odcoë`m W§S> {eVc no`mÀ`m ~mQ>crÀ`m n¥ð>^mJmda AmnUmg Xdq~Xþ H$m AmT>iVmV. (AS1)

2. ~mînr^dZ Am{U CËH$cZm _Yrc \$aH$ ñnï> H$am? (AS1)

3. Vw_À`m {_Ìmcm ~mînr^dZ Am{U CËH$cZm _Yrc \$aH$ ñnï> H$am`cm gm§Jm. ~mînr^dZ Am{U
CËH$cZ _Yrc \$aH$ OmUwZ KoÊ`mgmR>r Ë`mcm H$moUVo àíZ {dMmaVm? (AS2)

4. nmÊ¶mÀ¶m H$moUË¶mhr Vmn‘mZmda ~mînr^dZ hmoVo, CXmhaUmg{hV ñnï> H$am?
5. CÝhmù`mV {\«$O_YwZ H$mT>coco Q>a~wO OmñV doi W§S> R>odÊ`mgmR>r {d{eï> CîUVoMr ^w{_H$m H$m`

AgVo? (AS7)
6. Imoc Am{U ngaQ> nmÌmV gmaIo nmUr R>odco AgVm Ho$mUVo cdH$a ~mînr^dZ hmoVo?H$maU?(AS3)

AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?

Vw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$amVw_À`m AÜ`mZmMr àJVr H$am
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7. {^Þ dñVwgmR>r {d{eï> CîUVm hr {^Þ H$m AgVo? ñnï> H$am?
8. Vwåhmcm ~mhoa Oa W§S>r dmQ>V Agoc, nU ñZmZ KamV Am§Kmoi Ho$ë`mda Ja_ H$m dmQ>Vo? (AS7)

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. ~mînr^dmZmÀ`m g§H$ënZoMm Cn`moJ H$éZ Hw$Ìo CÝhmù`mV H$m OmoamV ídmg KoVmV? (AS1)

2. 20oC  Vmn_mZmda 50 J«. nmÊ`mÀ`m {_lUmMo Am{U 40oC Vmn_mZmda 50 J«. nmÊ`mÀ`m {_lUmMo
A§Vr_ Vmn_mZ H$m` hmoB©c? (AS1)

3. dm\o$À`m énmVrcH2O Mo g§KZZ Pmë`mg g^modVmcMr hdm H$mo_Q> qH$dm W§S> hmoVo H$m? ñnï> H$am.
4. Imbrb Ho$ëdrZ‘Ü¶o ~Xbm?

A) 20oC ~) 27oC H$) -273oC
Cƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZCƒ {dMma gmaUrMo àíZ
1. CÝhmim Am{U nmdgmù`mV dmVmdaUmMm Xm~ pñWa R>odÊ`mgmR>r nmÊ`mÀ`m {d{eï> CîUVoÀ`m

^w{_H$oMo Vwåhr H$m¡VwH$ H$go H$amc? (AS6)
2. Imcrc CÎmao Úm. (AS1)

a)  100oC da 1 J«. CH$iVo nmUr 100oC Vmn_mZmda g§KZZ Pmë`mg {H$Vr COm© ñWmZm§Va hmVo.
b) 100oC da CH$icoco 1J«. nmUr ho nmÊ`mcm 0oC da W§S> H$aÊ`mgmR>r {H$Vr COm© ñWmZmVarV

H$aVo.
c) 0oC Vmn_mZmda 1 J«. nmUr ~\$m©cm 0oC da JmoR>ë`mg {H$Vr COm© gmoS>Vo qH$dm emofë`m OmVo
d) 100oC da 1J«. dm\$ 0oC da ~\$m©V ~XcÊ`mgmR>r {H$Vr COm© gmoS>Vo qH$dm emofë`m OmVo?

3. 1 {cQ>a nmUr H$mhr doi Vmn{dco AgVm Vmn_mZ dmTw>Z 2oC hmoVo. Oa 2 {cQ>a nmUr gma»`m
doimgmR>r Vmn{dë`mg Ë`mMo Vmn_mZ {H$Vr dmT>Vo?(AS7)

1. Imcrc n¡H$s Ho$mUVo Ja_ H$aÊ`mMo à{H«$`m Amho. [     ]
a) ~mînr^dZ b) g§KZZ c) CËH$cZ d) darc gd©

2. {dViU à{H«$ òV KZ àmdñWm...........`mV ~XcVo. [     ]
a) Ðd àmdñWm b) pñWa Vmn_mZ Ðì` n«mdñWm
c) dm ẁ àmdñWm d) H$moUVrhr àmdñWm

3. A, B Am{U C ho VrZ nXmW© Am¡îUrH$ g_Vmoc Amho.  B Mo Vmn_mZ 45oC Agë`mg C Mo Vmn_mZ
___________ Amho. [    ]
a) 45oC b) 50oC c) 40oC d) H$moUVohr Vmn_mZ

4. EH$m cmoI§S>r N>S>rMo Vmn_mZ 330K Amho. Ë`mMo Vmn_mZ  oC _Ü ò ________ [    ]
a) 55oC b) 57oC c) 59oC d) 53oC

¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m¶mo½¶ CÎma {ZdS>m
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5. {d{eï> CîUVm S = [    ]
a) Q/Δt b) QΔt c) Q/mΔt d) mΔt/Q

6. gm_mÝ` dmVmdaUr` Xm~mda nmÊ`mMm CËH$cU q~Xþ _________ [    ]
a) 0oC b) 100oC c) 110oC d) -5oC

7. Ooìhm ~\©$ {dViVmo Voìhm Ë`mMo Vmn_mZ [    ]
a) pñWa AgVo. b) dmT>Vo.
c) KQ>Vo d) gm§§Jw eH$V Zmhr.

1. KZ nXmWm©Mr {d{eï> CîUVm à`moJmìXmao _m{hV H$aÊ`mMr à{H«$`m ñnï> H$am. (AS1)
2. g^modVmcÀ`m hdoV AmYrM ~mî\$ AgVo Am{U ÐdmMo ~mînr^dZ ho Ë`mÀ`m n¥ð>\$imda Adc§~wZ

AgVo ho {gÜX H$aUmè`m à`moJmMo _mJ©Xe©Z H$am? (AS3)
3. gma»¶m AmH$mamMo VrZ YmVyMo VwH$S>o ¿¶m. Ë¶m§Zm gma»¶m Vmn‘mZmda Ja‘ H$am. Ë¶mg gma»¶m

nmVirMo nmUr Agboë¶m ~rH$a‘Ü¶o ~wS>dm. nmÊ¶mVrb Vm‘mZmÀ¶m ’$aHmMo {ZarjU H$éZ Vw‘Mo ‘V
Xe©dm?

1. -5oC Vmn_mZmda 2 {H$.J«. ~\$m©cm gVV CîUVm nwa{dco Amho ho J¥hrV Yam. ~\©$  0oC  da {dViVmo
Am{U 100oC da CH$iVmo. CH$iUo gwé hmoB© n ª̀V Vmn{dUo Mmcw R>odm. àË òH$ {_ZrQ>mcm Vmn_mZmMr
Zm|X H$am. doi Am{U Vmn_mZmÀ`m qH$_VrMm AmcoI H$mT>m. AmcoImdéZ Vwåhmcm H$m` g_OwZ ̀ oVo.
Vw_Mm {ZîH$f© {chm? (AS5)

2. Imbrb nXmWm©À¶m ~mînr^dZmÀ¶m à{H«$¶oMo {ZarjU H$éZ Ë¶mg {Xboë¶m AQ>rZwgma V³Ë¶mÀ¶m énmV
Ahdmb V¶ma H$am?

3. KamV Am{U Kam~mhoa R>odboë¶m nmÊ¶mÀ¶m ~mînr^dZmÀ¶m àpH«$¶oMo {ZarjU H$am? hm à¶moJ
doJdoJù¶m AmH$mamMo nmÌ KoD$Z nwÝhm-nwÝhm H$am Am{U Ahdmb V¶ma H$am?

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ën

nXmW© noQ´>mob, Ho$amogrZ, AëH$mohb, nmUr, ½brgarZ, H$mnya
AQ>r ImobrV, Imobr ~mhoa, gw¶©àH$memV, gmdbr ~mhoa
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H§$nZ H$aUmè¶m dñVw ÜdZr {Z‘m©U H$aVmV.
ÜdZr ‘mÜ¶‘mVwZ àdmg H$éZ Amnë¶m
H$mZmìXmao EoH$Vmo ho AmnU 8 ì¶m dJm©V
{eH$cmo. ¶m YS>çmV AmnU ÜdZrMm ñd^md,
Ë¶mMr {Z‘uVr, àgaU Am{U cúmUo BË¶mXr
AÜ¶¶Z H$aUma AmhmoV.

amoO AmnU númr, K§Q>r, CnH$aUo, dmhZo,
{Q>dr Am{U aoS>rAmo BË¶mXr {d{dY ómoVmnmgwZ
¶oUmam ÜdZr EoH$Vmo H$mhr A§Vamda H$mZ ‘XV
H$aVmV.

• ÜdZr Ë¶mÀ¶m {Z‘uV ómoVmnmgwZ Amnë¶m
H$mZmn¶ªV H$gm nmohmMVmo?

• Vmo ñdV: àdmg H$aVmo H$m? qH$dm Ë¶mcm
Amnë¶m H$mZmOdi AmUUmar H$mhr ~c
Amho H$m?

• ÜdZr åhUOo H$m¶? Vo ~c qH$dm COm©
Amho H$m?

• Amnco H$mZ ~§X AgVm§Zm AmnU ÜdZr H$m
EoHw$ eH$V Zmhr?

Mcm ‘m{hV H$é ¶m.

YS>mYS>mYS>mYS>mYS>m
12 ÜdZrÜdZrÜdZrÜdZrÜdZr

H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1H$m¶©H¥$Vr - 1

ÜdZr ho CO}Mo én Amho.ÜdZr ho CO}Mo én Amho.ÜdZr ho CO}Mo én Amho.ÜdZr ho CO}Mo én Amho.ÜdZr ho CO}Mo én Amho.
EH$ nmocmXr S>~m ¿¶m Am{U AmH¥$Vr 1

‘Ü¶o XmI{dë¶mà‘mUo Ë¶mÀ¶m XmoÝhr dVw©imH$ma
~mOw H$mTw>Z Q>mHw$Z Ë¶mg nomH$i dH«$ {MË¶mH¥$Vr
~Zdm. EH$ ’w$Jm KoD$Z Ë¶mg S>ã¶mÀ¶m ^modVr
VmUm Am{U a~a ~°S>À¶m ‘XVrZo Ë¶mg MmnQ>
H$éZ cmdm. EH$ chmZ AmaemMm VwH$S>m ¿¶m
Am{U Ë¶mcm ’w$½¶mda {MH$Q>dm. coPaMr cmB©©Q>
KoD$Z Ë¶mg Amaemda nmSw> ¶m. AmH¥$VrV
XmI{dë¶mà‘mUo namdV©ZmZ§Va cmB©Q>Mo Yã~o
(S>mJ) q^Vrda {XgVmV. AmVm S>ã¶mÀ¶m
CKS>çm ~mOwV gai OmoamZo AmoaS>m Am{U
hmcMmc H$aUmè¶m àH$memMo {Z[aúmU H$am

AmH¥$Vr -1 àH$memMo H§$nZmMo {Z[aúmU H$aUoAmH¥$Vr -1 àH$memMo H§$nZmMo {Z[aúmU H$aUoAmH¥$Vr -1 àH$memMo H§$nZmMo {Z[aúmU H$aUoAmH¥$Vr -1 àH$memMo H§$nZmMo {Z[aúmU H$aUoAmH¥$Vr -1 àH$memMo H§$nZmMo {Z[aúmU H$aUo
• Ë¶m S>ã¶mV ÜdZr Ho$ë¶mZo àH$me {H$aU

hmcMmc H$m H$aVmV?
• ¶mdéZ Vw‘À¶m cúmmV H$m¶ Amco?
• ÜdZr ho ¶m§{ÌH$ CO}Mo én Amho Ago AmnU

åhUw eH$Vmo H$m?
VmUcoë¶m a~aÀ¶m darc H¥$Vr à‘mUo CËnÞ

Pmcocm ÜdZr hdoìXmao  àdmg H$éZ Amnë¶m
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H§$nZmcm nmhmÊ¶mgmR>r AmH¥$Vr 2 ‘Ü¶o
XmI{dë¶mà‘mUo EH$ chmZ VmaoMm VwH$S>m EH$m
Q>moH$mg {MH$Qdm. EH$ Ywì¶mZo H$mù¶m H$o$coë¶m
H$mMmda H§$nZ nmdcoë¶m Q>çwqZJ ’$moH©$cm
{MH$Q>dwZ Vr Vma H$mMmg cmJoc Aer R>odwZ
AmH¥$Vr 2 ‘Ü¶o XmI{dë¶mà‘mUo EH$m gai
aofocm H$mT>m. Vr H$mMmda Va§J {Z‘m©U H$aVo.
hmM à¶moJ Q>çwqZJ ’$moH©$ H§$nZ Z H$aVm§Zm
H$éZ Ë¶m aofmVrc ’$aH$mMo [Z[aúmU H$am.

AmH¥$Vr-2AmH¥$Vr-2AmH¥$Vr-2AmH¥$Vr-2AmH¥$Vr-2

• Vwåhr darc H¥$VrdéZ H$m¶ {ZíH$f© H$mT>w
eH$Vm?

• dñVwÀ¶m H§$nZm{edm¶ ÜdZrMr CËnËVr H$é
eH$Vm H$m¶?

darc H¥$VrV Q>çwqZJ ’$moH©$cm hmVmoS>rZo
‘méZ Ë¶m‘Ü¶o H$§nZo {Z‘m©U Ho$cr. H§$nZ
H$aUmè¶m Q>çwqZJ ’$moH©$Zr ÜdZrMr {Z‘uVr Ho$cr
¶mMo {Z[aúmU AmnU Ho$co. Aem àH$mao ÜdZr
hm H§$nZ nmdUmè¶m dñVwnmgwZ {Z‘m©U hmoVmo.
• H$§nZ nmdUmè¶m dñVwnmgwZ ÜdZrMr CËnÎmr

hmoVo ¶mMr H$mhr CXmhaU Úm?
• AmnU ~mocVm§Zm Amnë¶m earamMm H$moUVm

^mJ H§$nZ nmdVmo?
• gd© H§$nZ nmdUmè¶m dñVw AmdíH$VoZwgma

ÜdZr {Z‘m©U H$aVmV H$m?

H$mZmn¶ªV nmohMwZ Amnë¶m H$mZmV EoHw$ ¶oÊ¶mMr
g§doXZm {Z‘m©U hmoVo.

Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?

ÜdZrÀ¶m B{VhmgmMo Xe©Z:ÜdZrÀ¶m B{VhmgmMo Xe©Z:ÜdZrÀ¶m B{VhmgmMo Xe©Z:ÜdZrÀ¶m B{VhmgmMo Xe©Z:ÜdZrÀ¶m B{VhmgmMo Xe©Z:

nwamVZ H$mimnmgwZ "" ÜdZr hdoV H$gm
n«dmg H$aVmo'' hm àíZ VËddoË¶mMo Ü¶mZ
AmH$fuV H$aVmo. nm¶WmJmoag (B.g. 570)
¶m J«rH$ VËdkmZo ñnï> Ho$co H$s, hdoÀ¶m
H$mZmÀ¶m ‘mJo Am{U nwT>o J{V‘wio ÜdZr
hdoV àdmg H$aVmo. Vmo Amnë¶m H$mZmOdi
¶oD$Z ÜdZrMr g§dXoZm {Z‘m©U H$aVmo.
JocrcrAmo (1564-1642) Am{U ~oH$m°Z
(1561-1625) ho darc {gÜXm§Vmg gh‘Vr
{Xcr. Ë¶mZ§Va Ý¶wQ>ZZo n{hë¶m§Xm ÜdZrMo
hdoV àgmaUmMo dU©Z Ho$co.

ÜdZrMr CËnÎmrÜdZrMr CËnÎmrÜdZrMr CËnÎmrÜdZrMr CËnÎmrÜdZrMr CËnÎmr

H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2H$m¶©H¥$Vr - 2

Q>çwZtJ ’$moH©$(Q>çwZtJ ’$moH©$(Q>çwZtJ ’$moH©$(Q>çwZtJ ’$moH©$(Q>çwZtJ ’$moH©$( tuning fork) ({M‘Q>m)({M‘Q>m)({M‘Q>m)({M‘Q>m)({M‘Q>m)
À¶m H§$nUmMo {Z[aúmU H$aUoÀ¶m H§$nUmMo {Z[aúmU H$aUoÀ¶m H§$nUmMo {Z[aúmU H$aUoÀ¶m H§$nUmMo {Z[aúmU H$aUoÀ¶m H§$nUmMo {Z[aúmU H$aUo

EH$ Q>çwqZJ ’$moH©$ KoD$Z Ë¶mÀ¶m EH$m
Q>moH$mg aã~aÀ¶m hmVmS>rZo hiw hiw ‘mam.
Ë¶mg H$mZmOdi AmUm.

• Vwåhmcm H$mhr ÜdZr EoHw$ ¶oVm H$m?
Q>çwqZJ ’$moH©$À¶m EH$m Q>moH$mcm hmVmZo ñne©

H$am. Vwåhmcm H$go dmQ>Vo? Vw‘Mr ^mdZm
Vw‘À¶m {‘Ìmgmo~V dmQ>m.

• Q>çwqZJ ’$moµH©$ ‘Ü¶o Vwåhmcm H$mhr H$§nZo
{XgwZ ¶oVmV H$m?
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Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?

Q>çwqZJ ’$moH©$ ho ÜdZrMo AZwZmXH$ Amho. Vr  U-  AmH$mamV
dmH$cocr EH$ cmohmMr nÅ>r Amho. Ë¶mMm AmH$mamda
nH$S>Ê¶mgmR>r EH$ Xm§S>r Amho. Ooìhm Ë¶mg a~ar hmVmoS>çmZo
‘maVo EH$ R>am{dH$ ñda‘mZmda AZwZmX hmoVmo. Q>çwqZJ ’$moH©$Mo
ñda‘mZ Ë¶mÀ¶m Q>moH$mÀ¶m cm§~rda {Z^©a AgVo. gmYaUmV:
BVa g§JrV dmÚmV ¶m ñda‘mZmg à‘m{UH$ åhUwU dmnaVmV.

ÜdZrMo àgmaU ÜdZrMo àgmaU ÜdZrMo àgmaU ÜdZrMo àgmaU ÜdZrMo àgmaU (((((Propagation of Sound)

AmnUmg ‘m{hV Amho H$s, H§$nU H$aUmè¶m
dñVw ÜdZr {Z‘m©U H$aVmV. dñVw qH$dm nXmW©
Á¶m‘YwZ ÜdZr àdmg H$aVmo Ë¶mg ‘mÜ¶‘
åhUVmV.

 Ooìhm ÜdZrMr ómoV H§$nZ nmdVmV. Voìhm
Vo ‘mÜ¶‘mV Ë¶mÀ¶m Odi AS>WiAm {Z‘m©U
H$aVmV. ¶mMm AW© ‘mÜ¶‘mMr ómoVm Odirc
pñWVr Ë¶mÀ¶m gm‘mÝ¶ pñWVrnmgwZ doJir
hmoVo. ho AS>Wim ñÌmoVmOdi ‘mÜ¶‘mÀ¶m

ÜdZr H$gm àdmg H$aVo?ÜdZr H$gm àdmg H$aVo?ÜdZr H$gm àdmg H$aVo?ÜdZr H$gm àdmg H$aVo?ÜdZr H$gm àdmg H$aVo?
AmnUmg ‘m{hV Amho H$s, ÜdZr ho CO}Mo

énV Amho . Vmo hdoìXmao àdmg H$éZ Amnë¶m
H$mZmn¶ªV nmohMwZ ÜdZrMr g§doXZm XoVmV.

ÜdZrMo àgmaU hmoVmZm eº$sMr ~Xcr
Pmë¶mg Va Vo hdoV H$moUË¶m énmV àdmg
H$aVo?

ÜdZrÀ¶m CËnÎmr ñWmZmnmgwZ Amnë¶m
H$mZmn¶ªV eº$sMm ~Xcr hmoÊ¶mgmR>r XmoZ
eŠ`Vm AmhoV. EH$ H§$nU nmdUmè¶m dñVwnmgwZ
Va§JmMr CËnÎmr hmoD$Z Vr àgmaUmìXmao
H$mZmn¶ªV nmohMVo. Xþgar H§$nZ H$aUmè¶m
dñVwnmgwZ H$mhr H$Um§Mo àgma hmoD$Z H$mZmn¶ªV
nmohmoMVmV.

Oa Xþgao ñnï>rH$aU Iao Agë¶mg H§$nZ
H$aUmè¶m dñVw Ë¶mMr dOZmMm H$UmÀ¶m énmV
è¶mg hmoD$Z Ë¶mMo dOZ H$‘r hmoVo. na§Vw Ago
hmoV Zmhr. H$maU Ago Pmë¶mg dñVwMm Zme
hmoVmo. AemàH$mao AmnU {ZíH$f© H$mTw> eH$Vmo
H$s, ÜdZr Va§JmÀ¶m énmV n«dmg H$aVmo ¶mg
AMwH$ ñnï>rH$aU åhUwZ g‘Ow eH$Vmo.

• Oa ÜdZr Va§JmÀ¶m énmV àdmg
Ho$ë¶mg Vo én H$m¶ Amho?

nS>Xm

Compression pulse

Rarefaction pulse

AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3AmH¥$Vr -3

{~«Q>re g§JrVH$ma Om°Z emoa (1711) Zr gd©àW‘ ¶mMm emoY cmdcm.
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g§nrS>¶ZmÀ¶m énmV AgVmV. ho AS>Wio Z§Va
‘mÜ¶‘mV àdmg H$aVmV. hr ‘mÜ¶‘mV H$er
àdmg H$aVmV nmhþ ¶m.

EH$ T>moc qH$dm V~ë¶mMm H§$nZ nmdUmam
nS>ÚmMo {Z[aúmU H$é. Vo ‘mJo Am{U nwT>o OmD$Z
ÜdZr {Z‘m©U H$aVmV. AmH¥$Vr -3 ‘Ü¶o {d{dY
g§X^m©V nS>ÚmÀ¶m H§$nZ pñWVrMm Ë¶m ìXmao
Odirc ‘mÜ¶‘mV KS>Umao ~Xc XmI{dco
Amho.

V~ë¶mMm nS>Xm nwT>o H§$nZ nmdë¶m ‘wio
(AmH¥$VrV COdrH$S>o) hdoVrc H$Umcm Vo nwT>o
T>H$cVmV. Voìhm hdoVrc H$U EH$‘oH$mOdi
¶oVmV. Ë¶m‘wio hdoMo OS>Ëd dmTw>Z hdoVrc
Wa Ë¶mZ§VaÀ¶m Wamcm nwT>o T>H$cVo. AemarVrZo
AS>Wim nwT>o OmVmV. AemàH$maÀ¶m AS>Wù`mg
AmnU g§nrS>¶Z åhUVmV. ‘mÜ¶‘mVrc H$U
g§{nS>¶ZmZo àdmg H$arV Zmhr Vo ’$º$ Ë¶mÀ¶m
‘wi pñWVrnmgwZ hocH$mdo ImVmV. ho AS>Wim
AmhoV Oo nwT>À¶m {XeoZo àdmg H$aVmV.

nS>Xm ‘mJo H$§nZ nmdë¶mg (S>mdrH$S>o)
H$m¶ KS>Vo? Vo hdoMm Wa ‘mJo AmoT>VmV. Z§Va
VoWo hdoMr KZVm H$‘r hmoVo. Voìhm S>mì¶m
~mOwH$S>rc hdm H$‘r KZ úmoÌmV COì¶m ~mOw
H$S>o ¶oVo. n[aUm‘r Ë¶mMr KZVm H$‘r hmoVo.
¶mM à‘mUo COì¶m ~mOwH$S>rc hdoÀ¶m H«$‘dma
WamV, hdoMr KZVm EH$mZ§Va EH$ H$‘r hmoVo.
AmnU åhUw eH$Vmo H$m "{dacU' COdrH$S>o
OmVo.

nS>Xm ‘mJo nwT>o Joë¶m‘wio g§nrS>¶Z Am{U

R C R C R C R C R C R C R C R C

{dacZ EH$m Z§Va EH$ CËnÝZ hmoVmV Am{U
‘mÜ¶‘mV AS>Wim nwT>o KoD$Z OmVmV. Aem
àH$mao hdoV ÜdZrMo àgmaU hmoVo.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

ÜdZr Va§JmVrc g§{nS>¶Zo Am{U {dacZo
EH$mM {XeoV qH$dm {déÜX {XeoV àdmg
H$aVmV H$m? ñnîQ> H$am?

 Va§JmMo àH$ma Va§JmMo àH$ma Va§JmMo àH$ma Va§JmMo àH$ma Va§JmMo àH$ma (((((Types of waves)

H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3H$m¶©H¥$Vr - 3

Va§JUmÀ¶m àH$mamÀ¶m àgmaUmMo {ZXe©Z:Va§JUmÀ¶m àH$mamÀ¶m àgmaUmMo {ZXe©Z:Va§JUmÀ¶m àH$mamÀ¶m àgmaUmMo {ZXe©Z:Va§JUmÀ¶m àH$mamÀ¶m àgmaUmMo {ZXe©Z:Va§JUmÀ¶m àH$mamÀ¶m àgmaUmMo {ZXe©Z:

AmH¥$Vr-4 pñà¨J‘Yrc g§nrSZo Am{U {dacZoAmH¥$Vr-4 pñà¨J‘Yrc g§nrSZo Am{U {dacZoAmH¥$Vr-4 pñà¨J‘Yrc g§nrSZo Am{U {dacZoAmH¥$Vr-4 pñà¨J‘Yrc g§nrSZo Am{U {dacZoAmH¥$Vr-4 pñà¨J‘Yrc g§nrSZo Am{U {dacZo

1. EH$ gwc^[aVrZo dmT>{dVm ¶oUmar Am{U
H$‘rH$aVm ¶oUmar pñà̈J ¿¶m. Vr Iwn cd{MH$
AgwZ H$moUË¶mhr AmH$mamV R>odVm ¶oVo. Ë¶m
pñà̈Jda Vwåhr gVV Va§Jo nmR>dw eH$Vm.
Vr EH$m Q>o~cmd qH$dm ’$aerda AmH¥$Vr 4
‘Ü¶o XmI{dë¶mà‘mUo R>odm. Vw‘À¶m {‘Ìmcm
{VMo EH$ Q>moH$ YaÊ¶mg gm§Jm. Ë¶m pñà̈Jcm
Xþgè¶m Q>moH$m H$Sw>Z YéZ VmUm Am{U Z§Va
{Vcm cm§~rdéZ ‘mJo Am{U nwT>o hcdm.

Hw$S>crMr EH$mZ§Va EH$ g§{nS>Zo
Am{U {dacZo {XgVmV. ÜdZr Va§JmV
‘mÜ¶‘mÀ¶m gm§ÐVoVrc ~Xc gwÜXm Aem
àH$mao àgmaV hmoVo.

SCERT T
ELA

NGANA



214 ÜdZr

AmH¥$Vr-5 pñà¨J‘Yrc AdVa§JUoAmH¥$Vr-5 pñà¨J‘Yrc AdVa§JUoAmH¥$Vr-5 pñà¨J‘Yrc AdVa§JUoAmH¥$Vr-5 pñà¨J‘Yrc AdVa§JUoAmH¥$Vr-5 pñà¨J‘Yrc AdVa§JUo

2. {ñà§Jcm EH$m KÅ> AmYmamZo cQ>H$dm. Ë¶mÀ¶m
EH$m Q>moH$mg nH$Sw>Z Vw‘À¶m hmVmcm hiwdma
nUo S>mì¶m Am{U COì¶m ~mOwH$S>o hcdm.
Vw‘À¶m H$m¶ cúmmV ¶oVo? Ago H$oë¶mZo
{ñà§JÀ¶m ImcÀ¶m Q>moH$mH$S>o Odi Hw$~S>
{ZKVo.
ho Hw$~S> AmH¥$Vr 5 ‘Ü¶o XmI{dë¶mà‘mUo
{ñà§JÀ¶m daÀ¶m {XeoV àdmg H$aVo. daÀ¶m
{XeoZo àdmg Ho$coco H$m¶ Amho? pñà¨J
gwédmVrcm Imcr Agcocm ^mJ ImcrM
Amho. AemarVrZo ñàtJMm H$moUVmhr BVa
^mJ da Jococm Zmhr. ’$º$ AS>Wù`mda
Jococo AmhoV. ¶mdéZ AmnU EH$ Va§J
pñn̈J ìXmao da àdmg Ho$co Ago gm§Jw eH$Vmo.
AmnU pñà¨J ‘Yrc Va§J àgmaUmMo XmoZ

CXmhaUo KoD$Z MMm© Ho$cr. nm{hë¶m g§X^m©V
{ñà§JMr H$§nZo Va§JUmÀ¶m McZmÀ¶m {XeoV
Am{U Xþgè¶m g§X^m©V pñàJMr Va§Jo McZmÀ¶m
{Xeocm c§~ AmhoV. ‘mÜ¶‘mVrc H$U Va§JmÀ¶m
McZmÀ¶m {XeoV H§$nZ nmdë¶mg Ë¶m Va§JmZm
AZwVa§J åhUVmV.

‘mÜ¶‘mVrc H$U Va§J McmZmÀ¶m c§~
{XeoV H$n§U nmdë¶mg Ë¶m Va§JmZm AdVa§J
Ago åhUVmV.

AUwVa§J ‘mÜ¶‘mÀ¶m KZVoÀ`m ~Xcmg
H$maUr ŵV hmoVmV. na§Vw AdVa§U ‘mÜ¶‘mÀ¶m
AmH$mamVrc ~Xcmg H$maUr ŵV R>aVmV.

• darc H¥$VrdéZ hdoVrc ÜdZr Va§Jm~Ôc
Vwåhr H$m¶ åhUw eH$Vm?

• Ë¶m AmS>ì¶m char AmhoV H$m Cä¶m char
AmhoV?

Cä¶m char AmhoV.Cä¶m char AmhoV.Cä¶m char AmhoV.Cä¶m char AmhoV.Cä¶m char AmhoV.
ÜdZr Va§J o hdoVwZ n«dmg H$aVm §Zm

‘mÜ¶‘mVrc Wa EH$m AmS> EH$ T>H$cë¶m Am{U
AmoT>ë¶m OmVmV. AemarVrZo ‘mÜ¶‘mVrc H$U
McZmVrc àgmaUmÀ¶m {XeoV ‘mJo Am{U nwT>o
OmVmV. åhUwZ hdoVrc ÜdZr Va§Jo Cä¶m AmhoV.

ÜdZr Va§JmMr cúmUo:ÜdZr Va§JmMr cúmUo:ÜdZr Va§JmMr cúmUo:ÜdZr Va§JmMr cúmUo:ÜdZr Va§JmMr cúmUo:

Va§JmÀ¶m ñd^mdmMo dU©U H$aÊ¶mgmR>r Mma
amerMr ‘w»¶ ̂ w{‘H$m Amho. Ë¶m amer Va§Jcm§~r
Am¶m‘ dma§dmaVm Am{U Va§J doJ AmhoV. Ë¶m§Zm
Va§JmMr cúmUo åhUVmV. ÜdZr Va§JmZm Ñï>rV
R>odwZ ¶m cúmUm ~Ôc {eHw$ ¶m.

Q>çwqZJ ’$moH©$Zo CËnÞ hmoUmao ÜdZr Va§J
{dMmamV KoD$. AmH¥$Vr 6 ‘Ü¶o EH$m {d{eï>
H$mcmdYrV ÜdZrÀ¶m ómoVmOdi Agcoë¶m
hdoÀ¶m KZVoV ¶oUmam ~Xc Am{U A§Vamgmo~V
hdoÀ¶m KZVoV ¶oUmam ~Xc gwÜXm EH$m
AmcoImìXmao AmH¥$Vr 6 ‘Ü¶o XmI{dco Amho.
{d{eï> Vmn‘mZmda hdoMm Xm~ KZVocm à‘mUmV
AgVmo. åhUwZ KZVm A§VamÀ¶m AmcoI gwÜXm
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gma»¶m AmH$mamMm AgVmo.

AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6AmH¥$Vr-6

AmcoImdéZ {XgwZ ¶oVo H$s, PQ ^mJmV
gm‘mÝ¶ KZVonoúmm OmñV KZVm AgVo. Vr
g§nrS>Z Xe©{dVo. QR ^mJmV KZVm gm‘mÝ¶
KZVm noúmm H$‘r AgVo Vr {dacZ Xe©{dVo.

Aem arVrZo g§nrS>Z hm KZVm Am{U Xm~
OmñV Agcoë¶m àm§V Amho. {dacZ hm KZVm
Am{U Xm~ H$‘r Agcocm àm§V Amho. darc
AmcoImV daÀ¶m ^mJmg {eIa qH$dm {eIm
åhUVmV Am{U ImcÀ¶m ̂ mJmg ÐmoUr åhUVmV.

1. Va§Jcm§~rVa§Jcm§~rVa§Jcm§~rVa§Jcm§~rVa§Jcm§~r

λ ÜdZr àdmg H$aVm§Zm H$moUË¶mhr {Xcoë¶m
úmUr doJdoJù¶m {R>H$mUr hdoMr KZVm doJdoJir
AgVo. AmH¥$Vr 6 ‘Ü¶o XmI{dë¶mà‘mUo  Q>çw{Z§J
’$moH©$À¶m Va§JmZm {dMmamV KoVë¶mg XmoZ
H«$‘mJV ‘hÎm‘ KZVoÀ¶m àm§V (g§nrS>Z)
AmH¥$Vr 6 ‘Yrc  C Am{U E à‘mUo) gmaIrM
amhmVo åhUwZ ¶m {H$‘Vr pñWa A§VamZ§Va dma§dma
¶oVmV. ¶m A§Vamcm Va§JmMr Va§Jcm§~r åhUVmV
¶mg J«rH$ Aúma λ c±~S>m Zo Xe©{dVmV.

AmnU Va§J cm§~rMr ì¶m»¶m Imcrc àH$mao
H$é eH$Vmo.

XmoZ H«$‘mJV g§nrS>Z qH$dm {dacZm‘Yrc
A§Vamcm ÜdZr Va§JmMr Va§Jcm§~r åhUVmV.

cm§~r Agë¶m‘wio Va§Jcm§~rcm ‘rQ>a
‘Ü¶o ‘moOVmV. SI EH$H$mV Va§J cm§~rMo EH$H$
{‘Q>a (m) Amho.

AmH¥$Vr -7AmH¥$Vr -7AmH¥$Vr -7AmH¥$Vr -7AmH¥$Vr -7

2.  Am¶m‘ (na‘à‘a)(Am¶m‘ (na‘à‘a)(Am¶m‘ (na‘à‘a)(Am¶m‘ (na‘à‘a)(Am¶m‘ (na‘à‘a)(Amplitude)
hdoV ÜdZrVa§JmMm Am¶m‘, hdoMr KZVm

qH$dm Xm~ hdoÀ¶m WamMo {dñWmnZ Aem eãXmV
dU©Z H$é eH$Vmo. Vwåhmcm ‘m{hV Amho H$s,
Ooìhm ÜdZr hdoV àdmg H$aVmo. hdoMm Wa ‘mJo
nwT>o hmoVmo. ¶m‘wio g§nrS>Z Am{U {dacZ V¶ma
hmoVmV. n[aUm‘r EH$m OmJoda hdoMr KZVm
Am{U Xm~ ~XcV AgVo. Ë¶mMr qH$‘V gmYmaU
pñWVrda nmohMVo. na§Vw Vr cKwÎm‘ pñWVrda
¶oVo.

‘mÜ¶‘mÀ¶m KZVoMm Am¶m‘ hm KZVo‘Yrc
‘moR>m ~Xc Amho. Ooìhm ÜdZr Va§J Ë¶m‘YwZ
OmVmV. AemarVrZo AmnU Xm~mMm Am¶m‘ Am{U
‘mÜ¶‘mÀ¶m H$UmMo {dñWmnU Ooìhm ÜdZr
Ë¶m‘YwZ àdmg H$aVmo. Aem àH$mao Ë¶mMr ì¶m»¶m
H$aVmo.
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216 ÜdZr

"" ‘mÜ¶‘mÀ¶m KZVoÀ¶m EH$m XmocZmg
nwU© H$aÊ¶mgmR>r cmJcoë¶m H$mimg ÜdZr
Va§JmMm AmdV©Z H$mi åhUVmV. ¶mg (T)
AúmamZo Xe©{dVmV. ¶mMo SI EH$H$ g|H$X (s)
Amho''

dma§dmaVm hr amer AmdV©Z H$mimer
g§~§YrV Amho. ÜdZr Va§JmÀ¶m dma§dmaVocm
Imcrc àH$mao ì¶m»¶m H$aVm ¶oVo.

"" ÜdZr Va§JmVrc EH$m ñWmZmV ‘mÜ¶‘mMr
KZVm EH$H$ doimV Ho$coë¶m XomcZmÀ¶m g§»¶ocm
ÜdZr Va§JmMr dma§dmaVm åhUVmV. Ë¶mg J«rH$
Aúma (υ Ago dmMdo ‘nu’) Zo Xe©{dVmV.

dma §dmaVm Am{U AmdV©Z H$mim‘Yrcdma §dmaVm Am{U AmdV©Z H$mim‘Yrcdma §dmaVm Am{U AmdV©Z H$mim‘Yrcdma §dmaVm Am{U AmdV©Z H$mim‘Yrcdma §dmaVm Am{U AmdV©Z H$mim‘Yrc
g§~§Y:g§~§Y:g§~§Y:g§~§Y:g§~§Y:

dma§dmaVm Am{U AmdV©Z H$mim‘Yrc g§~§Y
‘m{hV H$é ¶m.

g‘Om υ XmocZmgmR>r cmJcocm doi = 1s
EH$m XmocZmgmR>r cmJcocm doi =(1/υ) s

nU EH$m XmocZmgmR>r cmJcoë¶m doimcm
AmdV©Z H$mi (T) åhUVmV. Am{U EH$m goH§$XmV
Ho$coë¶m XmocZmÀ¶m g§»¶ocm dma§dmaVm  (υ)
åhUVmV.

åhUwZ dma§dmaVm Am{U AmdV©Z H$mi
¶m‘Yrc g§~§Y  T = 1/υ  qH$dm   υ = 1/T

dma§dmaVoMm SI EH$H$ hQ>©P (Hz)Amho. ¶mMo
Zm§d (hoZarM éS>moë’$ hQ>©g) Heinrich Rudolph
Hertz.

Distance

D
is

pl
ac

em
en

t Ampiltude

hoZarM éS>më’$ hQ>©P ¶m§Mm OÝ‘ 22 ’o$~«wdmar 1857 ‘Ü¶o O‘©Zr
‘Yrc h‘~J© ¶oWo Pmcm. Ë¶mMo {eúmU ~oacrZ {díd{dÚmc¶mV
Pmco. Ë¶m§Zr {dÚwV M§w~H$s¶ charMm AñVrËd Amho ho {gÜX Ho$co.
Ë¶m§Zr ^{dî¶mV aoS>rAmo, àH$me {dÚwVr¶ n[aUm‘ ¶mMm gwÜXm emoY
cmdcm. Z§Va ¶mMo Ac~Q>© AmB©Z(Albert Einstein) ñnï>rH$aU Ho$co.
dma§dmaVoÀ¶m SI  EH$H$mcm Ë¶mÀ¶m ‘mZmW© hQ>©P Zmd {Xco.

AmH¥$Vr -8 Va§JmMm Am¶m‘AmH¥$Vr -8 Va§JmMm Am¶m‘AmH¥$Vr -8 Va§JmMm Am¶m‘AmH¥$Vr -8 Va§JmMm Am¶m‘AmH¥$Vr -8 Va§JmMm Am¶m‘
‘mÜ¶‘mVrc Ë¶mÀ¶m ñWmZmnmgwZ XmoÝhr

~mO wg Agcoë¶m H$Um §À¶m AË¶mYrH$
{dúmmo^Zmcm Va§JmMm Am¶m‘ åhUVmV. Vmo
Zoh‘r  A ¶m AmYmao Xe©{dVmo. Á¶m nXmZo
Am¶m‘mMo dU©Z H$aVo. Ë¶mda Am¶m‘mMo EH$H$
Adc§~wZ AgVo. H$maU ÜdZr hdoVwZ àdmg
H$aVm§Zm Á¶mÀ¶m Am¶m‘mcm AmnU KZVm Am{U
Xm~ ¶m AmYmao dU©Z H$aVmo. Oa ÜdZr Va§J
KZ nXmWm©VwZ àdmg Ho$co AgVm. Ë¶mÀ¶m
Am¶m‘mcm AmnU Ë¶mÀ¶m ñWmZmnmgwZ H$mZmÀ¶m
{dñWmnZmÀ¶m AmYmamdéZ dU©Z H$aVmo.

Am¶m‘mg dU©UAm¶m‘mg dU©UAm¶m‘mg dU©UAm¶m‘mg dU©UAm¶m‘mg dU©U Am¶m‘mMo EH$H$Am¶m‘mMo EH$H$Am¶m‘mMo EH$H$Am¶m‘mMo EH$H$Am¶m‘mMo EH$H$
H$aUmar nXoH$aUmar nXoH$aUmar nXoH$aUmar nXoH$aUmar nXo

KZVm {H$.J«./‘r3

Xm~ nmñH$c
{dñWmnZ {‘Q>a

3. AmdV©Z H$mi Am{U dma§dmaVm:AmdV©Z H$mi Am{U dma§dmaVm:AmdV©Z H$mi Am{U dma§dmaVm:AmdV©Z H$mi Am{U dma§dmaVm:AmdV©Z H$mi Am{U dma§dmaVm:
ÜdZr EH$m ‘mÜ¶‘mVwZ àdmg H$aVm§Zm

Ë¶m ‘mÜ¶‘mMr KZVm AË¶mYrH$ Am{U AË¶ën
qH$‘Vr‘Ü¶o AgVo.
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dmadmaVoMo {demc EH$H$dmadmaVoMo {demc EH$H$dmadmaVoMo {demc EH$H$dmadmaVoMo {demc EH$H$dmadmaVoMo {demc EH$H$
{H$cmo hQ>©P (KHz) 103 Hz
‘oJm hQ>©P (MHz) 106 Hz
JrJm hQ>©P ( GHz) 109 Hz
Q>oam hQ>©P (THz) 1012Hz

CXmhaU:1CXmhaU:1CXmhaU:1CXmhaU:1CXmhaU:1
500Hz dma§dmaVm Agcoë¶m Va§JmMm

AmdV©Z H$mi ‘m{hV H$am?
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
 nmgwZ  T = 1/ υ    =1/500 go.

                      =0.002 go.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• ÜdZr Va§JmMr dma§dmaVm Ë¶mÀ¶m àdmg
H$aUmè¶m ‘mÜ¶‘mda {Z ©̂a AgVo H$m?
H$go?

• ÜdZrÀ¶m ñÌmoVmMr dma§dmaVm 10Hz
Amho. EH$m {‘ZrQ>mV Vr {H$Vr doim
H§$nZ nmdVo?

• cQ>H$dwZ Agcocr K§Q>r (‘§XramMr) cm
hiwdma ‘mam Am{U Ë¶m K§Q>rZo {Z‘m©U
H$ococm ÜdZr ñQ>oWmoñH$monZr K§Q>rÀ¶m
ImcÀ¶m Am{U daÀ¶m ^mJmda R>oD$Z
EoH$Ê¶mMm à¶ËZ H$am. XmoÝhr {R>H$mUr
AmdmOmMo ñda‘mZ gmaIo AgVo H$m?
H$m?

4. ÜdZr Va§JmMm doJÜdZr Va§JmMm doJÜdZr Va§JmMm doJÜdZr Va§JmMm doJÜdZr Va§JmMm doJ
EH$m Va§Jmdarc H$moUVmhr {~§Xþ g§nrS>Z

qH$dm {dacZ EH$H$ H$mimV àdmg Ho$coë¶m
A§Vamg ÜdZrÀ¶m Va§JmMr doJ åhUVmV.

T g|H$XmV Va§JmZo àdmg Ho$coco A§Va
= λ {‘Q>a

EH$m goH§$XmV Va§JmZo àdmg Ho$coco A§Va
= λ/T ‘rQ>a

AemàH$ma ì¶m»¶odéZ ÜdZrVa§JmMm doJ
v = λ/T ——————— (1)
dma§dmaVm  υ = 1/T —(2)
   g‘rH$aU (1) & (2) déZ v = υ λ
ÜdZr Va§JmMm
doJ    = dma§dmaVm x Va§J cm§~r

ÜdZr Va§JmMm doJ Vmo àdmg H$aUmè¶m
‘mÜ¶‘mÀ¶m ñd^md Am{U Vmnm‘mZmda
Adc§~wZ AgVo. nU ÜdZrMm doJ {Xcoë¶m
‘mÜ¶‘mÀ¶m gma»¶m ^m¡{VH$ pñWVrV gd©
dma§dmaVogmR>r Odi Odi gmaImM AgVo

gmYmaUVm ÜdZrMm doJ åhUOo hdoV
ÜdZrMm àdmg H$aÊ¶mMm doJ Ago g‘OVmo.
na§Vw doJdoJù¶m nXmWm©V ÜdZrMm doJ ~XcV
AgVmo. ÜdZrMm doJ hdonoúmm ÐdmV Am{U
KZnXmWm©V OmñV doJmZo àdmg H$aVmo. 200

C. da nmÊ¶mV ÜdZrMm dooJ ( 1484 ‘r/
go.) hdoVrc ÜdZrÀ¶m doJmÀ¶m 4.3  nQ>
AgVo. cmoI§S>mV 15 nQ> OmñV (5120 ‘r/
go|H$§X)  AgVo 200 C  da H$moaS>çm hdoV
ÜdZrMm doJ 343.2 {H$.‘r./Vmg qH$dm gw‘mao
1 {H$.‘r. 3 goH§$XmV

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• {dO nS>Vm§Zm nS>cocm Am{U Ë¶mÀ¶m
H$S>H$S>mQ> ¶m‘Ü¶o 3 goH§$XmMo ’$aH$
amhmVmo. Vw‘À¶m nmgwZ Ë¶m {dOoMo
A§XmOo A§Va H$m¶ Amho?

CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2CXmhaU:2

EH$m g§oH§$XmV EH$m dm¶wVrc ómoV 40,000
g§nrS>Z Am{U 40,000 {dacZ CËnÝZ H$aVmV.
Xþgao g§nrS>Z CËnÞ Pmco Voìhm Vo ómoVmnmgwZ

}
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218 ÜdZr

H$mZmcm AmëhmXXoUmè¶m ÜdZrcm g§JrV
åhUVmV. Am{U H$mZmcm AmëhmXH$maH$ Z
dmQ>Umè¶m ÜdZrcm Jm|JmQ> åhUVmV.

¶m {VZ  cúmUmdéZ AmnU Ë¶mVrc
’$aH$ ñnï> H$é eH$Vmo.

Vo 1. ñda‘mZ 2. {Vd«Vm
3. XOm©

1.  ñda‘mZ (ñda‘mZ (ñda‘mZ (ñda‘mZ (ñda‘mZ (Pitch)
• ‘ÀN>amMm AmdmO H$H©$e AgVmo nU {g§hmMm

AmdmO J§̂ ra AgVo.
• {ó¶m§Mm AmdmO nwéfm§À¶m AmdmOm noúmm

H$H©$e AgVmo.
darc CXmhaUmdéZ H$moUVo ÜdZrMo

JwUY‘© Ë¶mVrc ’$aH$ ñnîQ> H$aVo.
ñda‘mZ ho ÜdZrMo EH$ cúmU Amho

Omo H$H©$e AmdmO Am{U J§̂ ra AmdmOm‘Yrc
’$aH$ ñnï> H$aVmo. gmYmaUVm ñda‘mZ ho
H$mZmda nS>coë¶m eãX Va§Jm‘wio Amnë¶m
‘|Xþcm H$i{dcocr g§doXZm Amho. hr eãX
Va§JmÀ¶m dma§dmaVoda Adc§~wZ AgVo. g§JrV
ñdamMr dma§dmaVm A{YH$ Agë¶mg ñda‘mZ
A{YH$ AgVo.

1 go.‘r. A§Vamda  hmoVo. Va Va§JmMm doJ
‘m{hV H$am.
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:

AmnUmg ‘m{hV Amho H$s, EH$m goH§$XmV
àdmg Ho$coë¶m g§nrS>Z Am{U [dacmÀ¶m g§»¶ocm
dma§dmaVm åhUVmV. (υ) = 40,000 Hz

Va§J cm§~r (λ) = XmoZ H«$‘mJV g§nrS>Z
qH$dm {dacZm‘Yrc ñn§XmVrc A§Va

 λ = 1go.‘r.
 v= υ λ = 40.000Hz x 1go‘r.  =

40.000go.‘r/goH§$X = 400 ‘r/goH§$X

gm°{ZH$ ~w‘ (gm°{ZH$ ~w‘ (gm°{ZH$ ~w‘ (gm°{ZH$ ~w‘ (gm°{ZH$ ~w‘ (sonic boom.)))))
EH$m dñVwMm doJ hdoVrc ÜdZrÀ¶m

doJmnoúmm OmñV AgVmV. Ë¶m dñVwcm gwna
gm°{ZH$ doJ( supersonic speeds) åhUVmV.
OoQ> {d‘mZ, Jmoi¶m BË¶mXr gwna gm°{ZH$
doJmV àdmg H$aVmV.

EH$ ÜdZrMo ómoV gwna gm°{ZH$ doJmZo
àdmg H$aVm§Zm hdoV em°H$ Va§Jo {Z‘m©U
H$aVmV. hr Va§J OmñV à‘mUmV COm© dmhþZ
ZoVmV. Vo {VúU Am{U ‘moR>o AmdmO CËnÞ
H$aVmV. Ë¶mcmM gm°{ZH$ ~w‘( sonic boom)
åhUVmV.

gwna gm°{ZH$ {d‘mZmìXmao CÎnÎmr Ho$coë¶m
em°H$ Va§Jmg H$mMocm Am{U B‘maVrcm hmZr
H$aÊ¶mMr nwaoer COm© AgVo.

g§JrV ÜdZrMr cúmUo:g§JrV ÜdZrMr cúmUo:g§JrV ÜdZrMr cúmUo:g§JrV ÜdZrMr cúmUo:g§JrV ÜdZrMr cúmUo:
‘mJrc dJm©V AmnU ÜdZrg g§JrV ñda

Am{U Jm|JmQ> Ago dJuH$aU Ho$co.

Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?
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H $‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZr

A §V aA §V aA §V aA §V aA §V a

AmH¥$Vr 9 (A)AmH¥$Vr 9 (A)AmH¥$Vr 9 (A)AmH¥$Vr 9 (A)AmH¥$Vr 9 (A)

H$‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZrH$‘r ñda‘mZmMm ÜdZr
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darc dma§dmaVodéZ Q>çwqZJ ’$moH©$Mm g§M
V¶ma Ho$cocm AgVmo.

2.  {Vd«Vm {Vd«Vm {Vd«Vm {Vd«Vm {Vd«Vm (((((Loudness)
emioÀ¶m K§Q>rcm hiwdma nUo ‘maë¶mg

AmnUmg ‘¥Xþ (hiw) AmdmO EoHw$ ¶oVmo. Ë¶mM
K§Q>rcm Omoè¶mZo ‘maë¶mg AmnUmg ‘moR>m AmdmO
EoHw$ ¶oVmo. ¶m‘Ü¶o hmoUmè¶m ~XcMm A§XmO
Vwåhr cmdw eH$Vm H$m? ÜdZrÀ¶m {Vd«VoVrc
hm hmoUmam ~Xc ÜdZrMo Xþgao cúmU Ë¶mÀ¶m
‘moR>çm AmdmOm‘wio hmoVmo. H$mZmda {Z‘m©U
hmoUmè¶m g§doXZmMm {S>J«rcm eãXmMr(ÜdZr)
{Vd«Vm Aer ì¶m»¶m H$aVm ¶oVo.

eãXmMr {Vd«Vm Ë¶mÀ¶m H§$nZ n[a‘rVr
(Am¶m‘) déZ dU©Z H$aVm ¶ooVo. eãX Va§JmMr
Am¶m‘ (nagàga) hm H§$nZ nmdUmè¶m dñVwda
à¶moJ Ho$coë¶m ~cmda Adc§~wZ AgVo.

AmH¥$Vr 10 (A) ‘moR>m AmdmOAmH¥$Vr 10 (A) ‘moR>m AmdmOAmH¥$Vr 10 (A) ‘moR>m AmdmOAmH¥$Vr 10 (A) ‘moR>m AmdmOAmH¥$Vr 10 (A) ‘moR>m AmdmO

 AmH¥$Vr 10 (~) ‘moR>m AmdmOAmH¥$Vr 10 (~) ‘moR>m AmdmOAmH¥$Vr 10 (~) ‘moR>m AmdmOAmH¥$Vr 10 (~) ‘moR>m AmdmOAmH¥$Vr 10 (~) ‘moR>m AmdmO

darc AmH¥$Vr 10(A) Am{U 10 (~)
‘Ü¶o doJdoJù¶m Am¶m‘ Agcoë¶m XmoZ ÜdZr
Va§JmZm H$UmÀ¶m ~XcrZo Am{U Ë¶mÀ¶m ñWmZmg
XmI{dÊ¶mè¶m AmcoImcm nmhþ eH$Vm.

AmH¥$Vr 10 (A) ‘Yrc ÜdZr Va§JmMm
Am¶m‘ hm AmH¥$Vr 10 (~) ‘Yrc ÜdZr
Va§JmÀ¶m Am¶m‘mnoúmm ‘moR>m Amho. åhUwZ AmH¥$Vr
10 (A) ‘Yrc AmcoI ‘moR>m ÜdZr AmH¥$Vr
10 (~) ‘Yrc AmcoI ‘¥Xþ (chmZ) AmdmO
Xe©{dVo.

ÜdZrMr {Vd«Vm S> ogr~c (dB).‘Ü¶o
‘moOVmV. hr ÜdZrÀ¶m Xm~mÀ¶m nmVircm
H$i{dVo. ‘mZdmMo H$mZ 10 dB Vo 180 dB
n¶ªV ÜdZr EoHw$ eH$VmV. ÜdZrMr {Vd«Vm
gm‘mÝ¶ g‘Oë¶m OmVo. Ooìhm Vr  50 dB Vo
60dB AgVo.

gm‘mÝ¶ ‘mZd  80 dB n¶ªV {Vd«Vm ghZ
H$é eH$Vmo.80 dB {Vd«Vonoúmm OmñV AmdmO
doXZm hmoVmV Ë¶m‘wio {d{dY Amamo½¶mÀ¶m
g‘ñ¶m CØdVmV. OoQ> B§{OZMr S>ogr~c nmVir
CS>Vm§Zm 120 dB AgVo.

åhUwZ {d‘mZVimOdi H$m‘ H$aUmao cmoH$
H$mZmV (~moio) KmVwZ H$mZmMo g§aúmU H$aVmV
ZgVm Ë¶mMo EoH$Ê¶mMo gm‘Ï¶© H$‘r hmoVo.

 MP3  ßco¶a qH$dm ‘mo~mB©c ’$moZÀ¶m
CnH$aUmZo g§JrV ‘moR>çm AmdmOmV EoH$co
AgVm ldUeº$s H$‘r hmoVo. åhUOo ÜdZrÀ¶m
‘moR>çm AmdmOm‘wio Amnë¶m H$mZmn¶ªV OmñV

g§JrVmÀ¶m ^mfoV ñdamMo ñda‘mZ ho g§JrV nÅ>rda ñdamMo ñWmZ Xe©{dVo Ë¶mg Imcrc
à‘mUo Xe©dw eH$Vmo.

ñda C D E F G A B C1

(sa) (re) (ga) (ma) (pa) (dha) (ni) (sa)1

dma§dmaVm 256 288 320 341.3 384 426.7 480 512
(Hz)
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• XmoZ ‘wcr g‘mZ VmaoMo dmÚ KoD$Z IoiV
Amho. Ë¶m XomÝhr dmÚmÀ¶m Vmaocm gma»¶m
ñda‘mZmMo ñda‘mZmMo ñda ¶oÊ¶mgmR>r
Ë¶mg {ZQ> H$am. XmoÝhr ñdamMm XOm©
gmaIm hmoVmo H$m? Vw‘À¶m CÎmamcm {gÜX
H$am?

• EH$Xm dma§dmaVocm Am{U Xþgè¶m Ë¶mÀ¶m
Am¶m‘mcm dmT>{dco AgVm g§JrV ñdamÀ¶m
cúmUmV H$mhr ~Xc hmoVm H$m?

ÜdZrMo namdV©Z ÜdZrMo namdV©Z ÜdZrMo namdV©Z ÜdZrMo namdV©Z ÜdZrMo namdV©Z (((((Reflection of sound)

KZ nXmWm©À¶m n¥ð>^mJmda ÜdZrMo namdV©Z
hmoVo H$m? Mcm ‘m{hV H$é ¶m.

H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4H$m¶©H¥$Vr -4
namdVuV ÜdZrcm EoH$Uo:namdVuV ÜdZrcm EoH$Uo:namdVuV ÜdZrcm EoH$Uo:namdVuV ÜdZrcm EoH$Uo:namdVuV ÜdZrcm EoH$Uo:

XmoZ ‘moR>çm g‘mZ Zù¶m KoD$Z Ë¶mg
{^§VrOdi Q>o~cmda R>odm Vw‘À¶m [‘Ìmcm EH$
ZirV hiw ~mocÊ¶mg gm§Jm, Vwåhr Xþgar Zir
EoH$Ê¶mgmR>r dmnam. Mm§Jcm AmdmO EoHw$ ¶oB©n¶ªV
Zircm {ZQ> H$am. Ooìhm Zù¶m { §̂Vrer AmH¥$Vr
12 ‘Ü¶o XmI{dë¶mà‘mUo g‘mZ H$moZ H$aVmV.
Voìhm Vw‘À¶m {‘ÌmMm Mm§Jcm AmdmO Vwåhmcm
EoHw$ ¶oVmo H$m?

Ooìhm ÜdZr namdVuV hmoVmo Voìhm Vmo
àH$memÀ¶m namdVuV hmoVmo Voìhm Vmo àH$memÀ¶m
namdVZm©À¶m {Z¶‘m gmaIoM ÜdZrMo namdV©Z
{Z¶‘ nmiVmo. Á¶m {XeoV ÜdZrÀ¶m AmnmÌ
Am{U namdV©Z hmoD$Z namdVuV n¥ð>^mJmda
er gm‘mÝ¶ Agcoë¶m q~Xþda g‘mZ H$moZ
V¶ma H$aVmo.
• Vwåhr Zircm Q>o~cmÀ¶m WmoS>o da CMcco

AgVm H$m¶ KS>Vo?
• Vwåhr AmdmO EoHw$ eH$Vm H$m? Oa Zmhr

Va H$m?

COm© nmR>{dcr OmVo. åhUwZ ¶m CnH$aUm ìXmao
g§JrV EoH$Vm§Zm AmnU Iwn H$miOr KoVcr
nm{hOo.

3. XOm© XOm© XOm© XOm© XOm© (((((Quality)

dm¶crZ, {n¶mZm o, ~mgar BË¶mXr
doJdoJù¶m dmÚmZo {Z‘m©U Pmcoë¶m doJdoJù¶m
ÜdZrZm Vwåhr EoH$coV XmoZ ÜdZr‘Yrc ’$aH$
ñnï> H$aÊ¶mgmR>r AmnUmg Ë¶mÀ¶m XO}~Ôc
‘m{hVr KoUo Amdí¶H$ Amho.

g‘mZ dma§dmaVm {H§$dm {Vd«VoÀ¶m g§JrV
ñdam§Zm doJdoJù¶m g§JrV dmÚmVwZ {ZKVmZm
AmoiIUmè¶m ’$aH$mg XOm© åhUVmV. {d{dY
g§JrV dmÚmVwZ CËnÞ Pmcoë¶m Va§JmÀ¶m
énmVrc ~Xc ho Ë¶mgmR>r H$maUr^wV R>aVo.
åhUwZ ñdamMm XOm© Ë¶m Va§JmÀ¶m énmda
Adc§~wZ AgVo.

AmH¥$Vr -11AmH¥$Vr -11AmH¥$Vr -11AmH¥$Vr -11AmH¥$Vr -11

Q>çwqZJ ’$moH©$, dm¶ctJ Am{U g‘mZ {Vd«Vo
gmo~V {n¶moZmo Zr g‘mZ ñdamV g‘mZ {Vd«VoV
(‘wc^wV dma§dmaVm  = 440Hz) CËnÞ Ho$cocr
ÜdZr Va§Jo AmH¥$Vr 11 ‘Ü¶o AmcoImÀ¶m énmV
Xe©{dcocr Amho.
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Vw‘À¶m {‘ÌmMm AmdmO ñnï>nUo Vwåhr
EoHw eH$V Zmhr. AmnmVr ÜdZr Am{U namdVuV
ÜdZr dmhþZ ZoUmè¶m ZirÀ¶m Vim ~Ôc {dMma
H$am. Oa EH$ Zir da CMccr AgVm Ë¶m
àVcmg H$m¶ hmoVmo? Oa Vwåhr AmnmV ÜdZr
dmhþZ ZoUmè¶m EH$m nmB©ncm da CMcoco Va
namdVuV ÜdZr dmhþZ ZoUmar Zir (nmB©n)
¶m XmoÝhr EH$mM àVcmV ZgVmV. åhUwZ AmnU
ÜdZr EoHw$ eH$V Zmhr.

AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12AmH¥$Vr-12

{d{dY nXmWmªZr (ñQ>rc,ßcmñQ>rH$ Q´>o, nwÅ>m
H$mnS>m§Zr PmH$cocm Q´>o BË¶mXr) ~Zcoë¶m gnmQ>
dñV§wZm q^VrÀ¶m {déÜX Q>o~cmda R>oD$Z hm
à¶moJ nwÝhm H$am ÜdZrVrc ~XcmMo {Z[aúmU
H$am.
• Ia~S>rV n¥ð>^mJmnoúmm ‘X¥ n¥ð>^mJmda

ÜdZrMo namdV©Z Mm§Jco hmoVo H$m?

H¥$Vr‘Yrc Xþgè¶m ^mJmV nm{hë¶m à‘mUo
ÜdZrMo namdV©Z H$aUmè¶m n¥ð>^mJmda Adc§~wZ
AgVo. gm‘mÝ¶Vm Ia~S>rV n¥ð>^mJmda ‘Ñ
n¥ð>^mJmnoúmm ÜdZrMo namdV©Z Mm§Jco hmoVo.
na§Vw cmB©Q>, nm°cre Ho$coë¶m n¥ð>^mJmda Mm§Jcr
Mm§Jcr namd{V©V hmoVo. ÜdZr hm Ia~S>rV
n¥ð>^mJmda WmoS>m Mm§Jco, namdVuV hmoVo.
CXmhaUmW© {Jcmdm Z Ho$coë¶m {dQ>mÀ¶m q^V
ÜdZr namdV©Z Wm§oS>o ~ao H$aVo.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• Ia~S>rV n¥ð>^mJmda nm°cre Ho$coë¶m
n¥ð>^mJmnoúmm ÜdZrMo namdV©Z Mm§Jco
hmoÊ¶mMo H$maU H$m¶ Agw eH$Vo?

à{VÜdZr à{VÜdZr à{VÜdZr à{VÜdZr à{VÜdZr (((((Echo)

C§M B‘maV qH$dm nd©V Aem C§M {R>H$mUr
namdV©Z hmoUmè¶m dñVwnmgwZ ¶mo½¶ A§Vamda
C^o amhþZ AmnU OmoamV AmoaS>cmo qH$dm Q>mir
dmOdcr AgVm. AmnUmg hmM AmdmO H$mhr
doimZ§Va EoHw$ ¶oVmo. ¶m EoHw$ ¶oUmè¶m AmdmOmcm
à{VÜdZr åhUVmV. AmdmOmMr g§doXZm Amnë¶m
‘|XþV 0.1 goH§$X VerM {Q>Hw$Z amhVo ¶mcmM
ÜdZr gmVË¶ åhUVmV. {d^rÞ {^Þ à{VÜdZr
¶m‘Yrc H$mcmdYr 0.1 goH§$X Agm¶cm nm{hOo
¶mMm AW© Agm hmoVmo H$s, ÜdZr ómoVmZo {Z‘m©U
Ho$cocm ÜdZr 0.1 goH§$Xmnoúmm H$‘r doimV
namdVuV Pmë¶mg à{VÜdZr EoHw$ eH$V Zmhr.
0.1 goH§$XmZ§Va ÜdZr namdV©Z hmoÊ¶mgmR>r ómoV
Am{U {dúmmô m‘Yrc AË¶m{YH$ A§Va {H$Vr
Agm¶cm nm{hOo.

AmnU à{VÜdZr EoH$Ê¶mgmR>r ÜdZrVrc
{ZînÞ doJmMo gwÌ gmYUo ‘m{hV H$é ¶m.

AmH¥$Vr-13AmH¥$Vr-13AmH¥$Vr-13AmH¥$Vr-13AmH¥$Vr-13
   g‘Om ÜdZrÀ¶m ómoVmnmgwZ {dúmmô  n¶ªV

ÜdZrZo n«dmg Ho$coco A§Va  = d
Va ÜdZrZo {dúmmô mnmgwZ ñÌmoVmn¶ªV àdmg

Ho$coco A§Va   = d
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Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?

g^m‘§S>nmV qH$dm ‘moR>çm hm°c‘Ü¶o ‘moR>çm
à‘mUmV à{VÜdZr {Z‘m©U hmoVmV. à{VÜdZr
H$‘r H$aÊ¶mgmR>r g^m ‘§S>nmÀ¶m q^Vr Am{U
N>Vmcm ÜdZr J«hU H$aUmar gm‘J«r Ogo V§Vw‘¶
’$im, Ia~S>rV {Jcmdm. qH$dm H$mnS>mMm nS>Xm.
~gÊ¶mMo gm{hË¶ gwÜXm ÜdZr emofUmÀ¶m
JwUY‘m©déZ {ZdS>ë¶m OmVo.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• EH$m ~§X S>ã¶mV "hocmo' åhQ>co AgVm
AdmO hocmo.......Agm EoHw$ ¶ooVo. ¶mMm
AW© H$m¶?

à{VÜdZr Am{U à{VÜdZr C‘Q>{dUoà{VÜdZr Am{U à{VÜdZr C‘Q>{dUoà{VÜdZr Am{U à{VÜdZr C‘Q>{dUoà{VÜdZr Am{U à{VÜdZr C‘Q>{dUoà{VÜdZr Am{U à{VÜdZr C‘Q>{dUo
¶m‘Yrc g§~§Y¶m‘Yrc g§~§Y¶m‘Yrc g§~§Y¶m‘Yrc g§~§Y¶m‘Yrc g§~§Y

à{VÜdZr C‘Q>{dUo ho n«{VÜdZr noúmm WmoS>o
doJio Amho. ÜdZrMo namdV©Z 0.1 goH§$Xmnoúmm
OmñV doimV lmoË¶mn¶ªV nmoMë¶mg Ë¶m gai
ÜdZrcm à{VÜdZr åhUVmV.

ÜdZrÀ¶m AZoH$ namdV©ZmMo Cn¶moJ:ÜdZrÀ¶m AZoH$ namdV©ZmMo Cn¶moJ:ÜdZrÀ¶m AZoH$ namdV©ZmMo Cn¶moJ:ÜdZrÀ¶m AZoH$ namdV©ZmMo Cn¶moJ:ÜdZrÀ¶m AZoH$ namdV©ZmMo Cn¶moJ:
1.  ‘oJm’$moZ Am{U hmZ©‘oJm’$moZ Am{U hmZ©‘oJm’$moZ Am{U hmZ©‘oJm’$moZ Am{U hmZ©‘oJm’$moZ Am{U hmZ©

‘oJm’$moZ, hmZ©, g§JrV dmÚ, VwVmar,
ehZmB© Am{U cmHw$S> ñnrH$a ho gd© {XeoV Z
ngaVm EH$m {d{eï> {XeoV ÜdZr nmR>{dÊ¶mgmR>r
V¶ma Ho$coco AmhoV.AmH¥$Vr 14 nhm.

¶m dmÚmV eoImH¥$Vr Zir AgVo. Ë¶mÀ¶m
Vm|S>mnmgwZ ÜdZr Va§JmMo H«$‘mJV namdV©Z
hmoVo Am{U A{YH$ ÜdZr Va§Jo ñÌmoVmnmgwZ
nwTÀ¶m {XeoV lmoË¶mH$S>o nmR>{dë¶m OmVo.

Aem àH$mao ÜdZr Va§JmZo Ho$cooco EHw$U
A§Va     = 2d

g‘Om n«{VÜdZrMm doi  ‘t’ goH§$X Amho.
doJ= àdmg Ho$coco EHw$U A§Va/ à{VÜdZrMm
doi   = 2d/t

{dOoÀ¶m JS>JS>mQ> hm T>J Am{U n¥ÏdrÀ¶m
Vi^mJmnmgwZ g§^dcoë¶m AZoH$ H«$‘mJV
namdV©ZmMm n[aUm‘ Amho.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• à{VÜdZr hm ‘wi ÜdZr noúmm Xþ~©i H$m
AgVmo?

CXmhaU:3CXmhaU:3CXmhaU:3CXmhaU:3CXmhaU:3
EH$m CM§ B‘maVrnmgwZ 132 ‘r. Xþa EH$

‘wcmZo ’$Q>mH$m cmdcm AgVm. Ë¶mMm à{VÜdZr
0.8 goH§$XmZ§Va EoHw$ ¶mcm. ÜdZrMr doJ ‘m{hV
H$am.
gmodS>UwH$:gmodS>UwH$:gmodS>UwH$:gmodS>UwH$:gmodS>UwH$:

à{VÜdZrMm H$mi  (t) = 0.8s
ÜdZr Va§JmZo àdmg Ho$coco EHw$U A§Va
                               = 2x132 m = 264m

ÜdZrÀ¶m doJmdéZ V =2d/t
                    V = 264m/0.8s = 330 m/s

à{VÜdZr C‘Q>dUo à{VÜdZr C‘Q>dUo à{VÜdZr C‘Q>dUo à{VÜdZr C‘Q>dUo à{VÜdZr C‘Q>dUo (((((Reverberation)

à{VÜdZr ho AmH$cZ Amho Ooìhm Va§Jo
‘wiÜdZr Va§JmZ§Va namdVuV ÜdZr Va§Jo 0.1
goH§$Xmnoúmm H$‘r H$mimV Vw‘À¶m H$mZmOdi
nmohmoMVmV. H$maU ‘wi ÜdZr Va§J Am{U
namdVuV ÜdZr Va§JmMo {‘lU Pmë¶m‘wio
AmnUmg EH$ cm§~ ÜdZr Va§J EoH$m¶cm ¶oVo.
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3. g^m‘§S>n Am{U {gZo‘m hm°c Mr ~ZmdQ>:g^m‘§S>n Am{U {gZo‘m hm°c Mr ~ZmdQ>:g^m‘§S>n Am{U {gZo‘m hm°c Mr ~ZmdQ>:g^m‘§S>n Am{U {gZo‘m hm°c Mr ~ZmdQ>:g^m‘§S>n Am{U {gZo‘m hm°c Mr ~ZmdQ>:

gmYaUVm g^m‘§S>no, H$mZ’$a|g hm°c,
{gZo‘m hm°c ¶m§Mr N>Vo Aem àH$mao ~ZmdQ>
H$aVmV H$s ÜdZr namdV©ZmZ§Va hmcÀ¶m gd©
H$monè¶m n¶ªV AmH¥$Vr 16 ‘Ü¶o XmI{dë¶mà‘mUo
nmohmoMVmV. H$mhr hmc ‘Ü¶o N>VmMr ‘m§S>Ur
Aer Ho$cr Vmo H$s ÜdZr namdV©ZmZ§Va
N>VmnmgwZ g‘à‘mUmV nwU© hmc‘Ü¶o ngaVo.

AmH¥$Vr -16AmH¥$Vr -16AmH¥$Vr -16AmH¥$Vr -16AmH¥$Vr -16

{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am{dMma Am{U MMm© H$am

• {gZo‘m hmc‘Ü¶o IwMuda Hw$eZ ’$aerda
H$manoQ>, q^Vrda ñQ́>m H$m R>odVmV?

ldUmMr ì¶már ldUmMr ì¶már ldUmMr ì¶már ldUmMr ì¶már ldUmMr ì¶már (((((Range of hearing)

‘mZdmMo H$mZ dma§dmaVm _`m©Xm gw‘mao
20 Hz Vo 20,000 Hz. n¶ªV EoH$Ê¶mg g‘W©
Amho. darc dma§dmaVocm 20 Hz- 20 KHz Ago
{c{hVmVm AmnU ÜdZr lmì`Vm 20 Hz noúmm
H$‘r Am{U  20 KHz. noúmm OmñV EoHw$ eH$V
Zmhr. {h {g‘m àË¶oH$ ì¶º$s d¶mZwgma ~XcV
AgVo chmZ ‘wco OmñV dma§dmaVoÀ¶m ÜdZr
åhUOo 30 KHz n¶ªV EoHw$ eH$VmV. ‘moR>çm
ì¶³Vr 10-12 KHz n¶©V EoHw$ eH$VmV. gm‘mÝ¶

AmH¥$Vr-14AmH¥$Vr-14AmH¥$Vr-14AmH¥$Vr-14AmH¥$Vr-14

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• hmZ©,‘oJm’$moZMo Vmo|S> eHw$À¶m AmH$mamMo
Agë¶m‘wio H$m¶ ’$m¶Xo Amho?

2. ñQ>oWmoñH$mon ñQ>oWmoñH$mon ñQ>oWmoñH$mon ñQ>oWmoñH$mon ñQ>oWmoñH$mon (Stethoscope)

ñQ>oWmoñH$mon ho ‘mZdr earamVrc ôX¶ qH$dm
’w$ß’w$go ¶mVrc {Z‘m©U hmoUmao ÜdZr EoH$Ê¶mgmR>r
Cn¶moJ H$aUmao d¡ÚH$s¶ CnH$aU Amho.

ñQ>oWmoñH$mon‘Ü¶o amo½¶mÀ¶m ôX¶mMr ñn§XZo
AZoH$ namdV©ZmZo Am{U ÜdZrg ‘moR>m H$éZ
S>m°³Q>aÀ¶m H$mZmn¶ªV nmohmoMVo. AmH¥$Vr 15
nhm.

AmH¥$Vr-15AmH¥$Vr-15AmH¥$Vr-15AmH¥$Vr-15AmH¥$Vr-15
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Ðì¶ ‘mÜ¶‘mVwZ EH$m {d{eï> ‘mJm©Zo àdmg
H$aVmV. AVr lmì¶mVrc ÜdZr CÚmoJ H$maÊ¶mV
Am{U d¡ÚH$s¶ CÔoemgmR>r dmnaVmV..
AVr lmì¶mVrb ÜdZrMo CÚmoJ n[al‘mVAVr lmì¶mVrb ÜdZrMo CÚmoJ n[al‘mVAVr lmì¶mVrb ÜdZrMo CÚmoJ n[al‘mVAVr lmì¶mVrb ÜdZrMo CÚmoJ n[al‘mVAVr lmì¶mVrb ÜdZrMo CÚmoJ n[al‘mV
Cn¶moOZCn¶moOZCn¶moOZCn¶moOZCn¶moOZ
 1. {N >X «  n mS >U o  qH $d m Amdí¶H ${N >X «  n mS >U o  qH $d m Amdí¶H ${N >X «  n mS >U o  qH $d m Amdí¶H ${N >X «  n mS >U o  qH $d m Amdí¶H ${N >X «  n mS >U o  qH $d m Amdí¶H $
AmH$mamgmR>r H$mnUoAmH$mamgmR>r H$mnUoAmH$mamgmR>r H$mnUoAmH$mamgmR>r H$mnUoAmH$mamgmR>r H$mnUo

YmVwÀ¶m N>S>r‘Ü¶o lmì¶mVrc ÜdZrÀ¶m
{Z‘m©U Pmcoë¶m H§$nZmZo {N>Ðo nmhþ eH$Vmo.
Ë¶mcm hmZ© åhUVmV. Vo hmVmoS>çmgmaIo H$m¶
H$aVmV. EH$m goH§$XmV ßcoQ>da e§^a hOma
doi hmVmoS>r ‘maVmV. Ë¶m hmZ© À¶m Q>moH$mZwgma
Ë¶m {N>ÐmMm AmH$ma AgVmo.

H$mMocm H$mnZo qH$dm {N>Ð nmS>Uo
lmì¶ÜdZrcm gmono OmVo. ¶mgmR>r gmYmaU
nÜXVr ¶eñdr hmoV Zmhr.
 2. AëQ´>mgm°ZrH$Zo ew^« H$aUo:AëQ´>mgm°ZrH$Zo ew^« H$aUo:AëQ´>mgm°ZrH$Zo ew^« H$aUo:AëQ´>mgm°ZrH$Zo ew^« H$aUo:AëQ´>mgm°ZrH$Zo ew^« H$aUo:

AmnU gmYmaUVm ‘icoco H$nS>o, VmQ>,
qH$dm BVa ‘moR>çm dñVw gm~UmÀ¶m ÐmdUmV
~wS>dwZ Z§Va Ë¶mg KmgwZ YwVmV. ¶m nÜXVrZo
H$mhr ^mJmVrc S>mJ YwVm ¶oV Zmhr.

AVr lmì¶mVrc ÜdZr Aem dñVw
YwÊ¶mg ‘XV H$aVmV. ¶mV dñVw§Zm gm~UrÀ¶m
ÐmdUmV R>oD$Z Ë¶m ÐmdUmV lmì¶mVrc ÜdZrcm
nmR>{dVo. ¶m‘wio A{YH$ dma§dmaVoMr Va§J Ë¶m
ÐmdUmV V¶ma hmoVmV. Vr Va§J gd© S>mJ YwZ
Ë¶mg ñdÀN> H$aVmV. Ë¶mZ§Va Vo gmYmaU
nmÊ¶mZo YwVmV.
3.YmVw‘Yrc Xmof AVr lmì¶mÀ¶m ÜdZrYmVw‘Yrc Xmof AVr lmì¶mÀ¶m ÜdZrYmVw‘Yrc Xmof AVr lmì¶mÀ¶m ÜdZrYmVw‘Yrc Xmof AVr lmì¶mÀ¶m ÜdZrYmVw‘Yrc Xmof AVr lmì¶mÀ¶m ÜdZr
ìXmao ‘m{hV H$aUo:ìXmao ‘m{hV H$aUo:ìXmao ‘m{hV H$aUo:ìXmao ‘m{hV H$aUo:ìXmao ‘m{hV H$aUo:

B‘maVrV YmVwMo KQ>H$ dmnaë¶m OmVo. VgoM
nwc, CnaH$Uo, emór¶ CnH$aUo BË¶mXrV gwÜXm
dmnaVmo.

Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?

‘mUgmMr ldU {g‘m  20-20,000 Hz gamgar
Amho.

ldU {g‘o‘Ü¶o ‘mZdmMm H$mZ gd©
dma§dmaVoogmR>r g‘mZ [aVrZo g§doXZ{ec ZgVo.
2,000-3,000 Hz dma§dmaVmÀ¶m {g‘oV H$‘r
{Vd«VoMm ÜdZr gwÜXm ‘mZdmMm H$mZ EoHw$ eH$Vmo.

20 Hz noúmm H$‘r dma§dmaVocm ÜdZrcm
Almì¶ ÜdZr åhUVmV. 20 KHz noúmm OmñV
dma§dmaVoÀ¶m ÜdZrcm lmì¶mVrc ÜdZr åhUVmV

doJdoJù¶m àmÊ¶mMr ldU {g‘m
doJdoJir AgVo.Hw$Ìm 50 KHz dma§dmaVon¶ªV
ÜdZr EoHw$ eH$Vmo. Am{U dQ>dmKwi 100

KHz n¶ªV EoH$Vm o. S>m °ë’$sZ ‘moR>çm
dma§dmaVoÀ¶m ÜdZrcm gwÜXm EoHw$ eH$VmV.
ho àmUr lmì¶mVrc ÜdZr Va§Jo CËnÞ H$éZ
EH$‘oH$m§er g§nH©$ gmYVmV. dQ>dmKwi
lmì¶mVrc ÜdZrìXmao añVm ‘m{hV H$aUo
Am{U chmZer dñVw gwÜXm nmhþ eH$VmV.
hÎmr Am{U ìhoc ‘mgm  20 KHz noúmm H$‘r
dma§dmaVoMm ÜdZr {Z‘m©U H$éZ Ë¶mÀ¶m ‘¥Îm
earamcm gm§ËdZm XoVmV Ago emók
åhUVmV. J|S>m gw‘mao 1-25 Hz dma§dmVoÀ¶m
ÜdUr EoHw$ eH$VmV. J|S>m gw‘mao 5 Hz.

dma§dmaVoMr Almì¶ ÜdZr {Z‘m©U H$éZ
Ë¶mÀ¶m Cn¶moJmZo ^mdZm ì¶º$ H$aVmV.

AVr lmì¶mVrc ÜdZrMo Cn¶moOZ:AVr lmì¶mVrc ÜdZrMo Cn¶moOZ:AVr lmì¶mVrc ÜdZrMo Cn¶moOZ:AVr lmì¶mVrc ÜdZrMo Cn¶moOZ:AVr lmì¶mVrc ÜdZrMo Cn¶moOZ:
AVr lmì¶mVrc ÜdZrM o Cn¶m oOZ

dma§dmaVoMr ÜdZr Va§Jo AmhoV. Vr dm¶w Am{U
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dmacoë¶m YmVwda ^oJmnS>Uo qH$dm AmV
{N>Ð nS>ë¶mg Ë¶m KQ>H$mMr eº$s H$‘r hmoD$Z
ho H$m‘r ¶oV Zmhr. Ago Xmof ~mhoéZ {XgV
Zmhr. Aem Xomfmcm lmì¶mVrc ÜdZrìXmao
emoYë¶m OmVo.

AVr lmì¶mVrc ÜdZrM o d ¡ÚH$ s¶AVr lmì¶mVrc ÜdZrM o d ¡ÚH$ s¶AVr lmì¶mVrc ÜdZrM o d ¡ÚH$ s¶AVr lmì¶mVrc ÜdZrM o d ¡ÚH$ s¶AVr lmì¶mVrc ÜdZrM o d ¡ÚH$ s¶
Cn¶m oOZCn¶m oOZCn¶m oOZCn¶m oOZCn¶m oOZ
 1. earamVrc AmVrc Ad¶dmMo {MÌ KooUo.earamVrc AmVrc Ad¶dmMo {MÌ KooUo.earamVrc AmVrc Ad¶dmMo {MÌ KooUo.earamVrc AmVrc Ad¶dmMo {MÌ KooUo.earamVrc AmVrc Ad¶dmMo {MÌ KooUo.

lmì¶mVrc ÜdZr ho d¡ÚmÀ¶m hmVr Amcoco
EH$ eº$semcr Am{U gwaúmrV CnH$aU Amho.
¶mìXmao ‘mZdr earamÀ¶m A§Va^mJmMo {MÌrH$aU
H$aVm ¶oVo. BH$mo H$mS>uJ«m’$s ¶m nÜXVrV
lmì¶mVrc ÜdZr ôX¶mÀ¶m {d{dY ^mJmVwZ
namdVuV hmoD$Z ôX¶mMo {MÌ V¶ma H$aVmV.

AëQ´>mgmoZmJ«m’$s ¶m {Za§Va S>m³Q>a ìXmao
dmnaë¶m OmUmè¶m nÜXVrg amo½¶mÀ¶m Ad¶dmMr
à{V‘m Ogo ¶H¥$V, {ngme¶, J^m©e¶, BË¶mXr
H$mT>Vm ¶oVo. {nÎmme¶mVrc IS>o, JmR>r BË¶mXr
Agm‘mÝ¶ ‘m{hVr emoYÊ¶mgmR>r Vo S>m³Q>am§Zm
‘XV H$aVo.

AmB©À¶m CXamVrc J^m©Mr dmT> ‘m{hV
H$aÊ¶mgmR>r ¶mMm Cn¶moJ hmoVmo. OwÝ¶m  X-ray
(úm- {H$aU) nÜXVrnoúmm AëQ´>mgmoZmJ«m’$s hr
gwaúmrV nÜXV Amho. úm- {H$aUmÀ¶m OmñV
dmnamZo CÎmrZm YmoH$m hmoVmo. {deofVm J^m©Mr
hmZr hmoVo.

2. eó{MH$sËgo‘Ü¶o lmì¶mVrc ÜdZrMoeó{MH$sËgo‘Ü¶o lmì¶mVrc ÜdZrMoeó{MH$sËgo‘Ü¶o lmì¶mVrc ÜdZrMoeó{MH$sËgo‘Ü¶o lmì¶mVrc ÜdZrMoeó{MH$sËgo‘Ü¶o lmì¶mVrc ÜdZrMo
Cn¶m oJ:Cn¶moJ:Cn¶moJ:Cn¶moJ:Cn¶moJ:

lmì¶mVrc ÜdZr Va§Jo nXmWm©Vrc aoU§wZm
A{YH$ H$§nZo Xm~m¶cm cmdwZË¶m nXmWm©gwú‘
VwH$S>o H$aVmV. (’o$gmi {‘lU) (emulsify)
¶m n[a‘mUmg lmì¶mVrc ÜdZrìXmao H$aUmè¶m
eó{MH$sËgoV Cn¶moJ H$aVmV. S>moù¶mVrc
‘moVr[~§Xþ H$mT>Ê¶mgmR>r gmYmaUVm Aem eó
{MH$sËgm H$aVmV.

AemàH$mao lmì¶mVrc ÜdZr ‘wÌqnS>mZm
V¶ma hmoUmè¶m I§S>çmZm chmZ VwH$S>o H$aVmV.
ho VwH$S>o ‘wÌmìXmao ~mhoa nS>VmV. ¶m nÜXVrìXmao
gm‘mÝ¶ eó{MH$sËgm H$aÊ¶mMr JaO nS>Vo.

    {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

• darc Cn¶moOZmìXmao lmì¶mVrc ÜdZrcm
àH$me Va§JUmda Cn¶moJ Ho$ë¶mZo H$m¶
’$m¶Xo hmoVmV?

gmoZma gmoZma gmoZma gmoZma gmoZma (((((SONAR)

AmnU g‘wÐmMr Imocr H$er ‘moOVmo ho
Vwåhmcm ‘m{hV Amho H$m? Mcm ‘m{hV H$é
¶m.

gmoZma åhUOo? gmD§$S> Zo{dJoeZ E§S> ao§{OH$
¶m nÜXVrZo lmì¶mVrc ÜdZrÀ¶m namd©VZmZo
nmÊ¶mVrc dñVw emoYZo Am{U Ë¶m dñVw nmgwZ
A§Va ‘m{hV H$aVm ¶oVo. ¶m nÜXVrV dmnacoë¶m
CnH$aUmcm gmoZma Ago åhUVmV.
• gmoZma àUmcr H$go H$m¶© H$aVo?

gmoZma nÜXVrV àoúmnU Am{U emoYH$
{Z[aúmU H|$Ð( “Observation Centre” )
OhmOmÀ¶m ~m oS > ©da cmdcoc o AgVmV.
OhmOmÀ¶m ~moS>m©darc {Z{aúmU H|$ÐmnmgwZ
A{YH$ dma§dmaVm 1,000 KHz AgcocrFig-17 Image of Ultrasound scanning
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lmì¶mVrc hr Va §J o
nmÊ¶mVrc dñVw §Zm (Ogo
g~‘oamB©Z ~wS>coco OhmO
‘mem §Zm g‘wh BË¶mXr)
cmJon¶©V gai aofoV àdmg
H$arV AgVmV. Z§Va Vo
namd{V©V Va§Jo {Z[aúmU
H|$ÐmH$S> o ¶oVmV. Ë¶mdéZ
dñVwMr {Xem {ZpíMV hmoVo.
lmì¶mVrc ÜdZr Va §J o
n mR > {dV o  Am {U Ë¶mMr
à{VÜdZr pñdH$maZo ¶m ‘Yrc
doi g‘wÐmV ÜdZrMm doJ,
{Z[aúmU H|$ÐmnmgwZ dñVwMo
A§Va ‘m{hV H$aVo. {d{dY

Fig-18

H$moZmnmgwZ Ho$coë¶m namdV©ZmÀ¶m Cn¶moJ dñVwMm
AmH$ma Am{U én ‘m{hV H$aÊ¶mgmR>r hmoVmo.

g‘Om gm oZma Am{U nmÊ¶mVrc
dñVw‘Yrc A§Va  d Amho.  t hm lmì¶mVrc
ÜdZr Va§Jo nmR>dwZ Am{U Ë¶m dñVwMm à{VÜdZr
KoD$Z ¶oUmam doi Am{U  u hr nmÊ¶mV ÜdZrMm
doJ Amho.

Va§JmZo gmoZma nmgwZ dñVwn¶ªV àdmg Ho$coco
A§Va Am{U naV  2d Amho.

s = ut déZ
                Or 2d = ut

d=   ut

       
2

¶m A§Va ‘m{hV H$aÊ¶mÀ¶m nÜXVrcm "BH$mo
a|{OJ' åhUVmV. g‘wÐmMo ^wJ^© emók ¶m
nÜXVrVoMm Cn¶moJ g‘wÐmMr Imocr Am{U

g‘wÐmÀ¶m AmV Agcoë¶m àd©Vm§Zm Am{U Xar
ImoarMo ñWmZ {ZpíMV H$aV hmoVo.
CXmhaU -4CXmhaU -4CXmhaU -4CXmhaU -4CXmhaU -4

emoYH$Ë¶mªZr g‘wÐmMr Imocr ‘m{hV
H$aÊ¶mgmR>r gmoZma Va§Jo nmR>{dcr. 6 goH§$XmZ§Va
Ë¶m§Zr à{VÜdZr EoH$cm. g‘wÐmVwZ ÜdZrMm
doJ 1500 ‘r/ goH§$X AgVmZm g‘wÐmMr Imocr
H$mT>m?
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:

g‘Om g‘wÐmMr Imocr  = d m
gmoZma àdmg Ho$coco EHw$U A§Va
(s) = 2d
nmÊ¶mVrc ÜdZrMm doJ  (u)

       = 1500 ‘r/goH§$X
cmJcocm EHw$U H$mi (t)   = 6goH§$X
                s  = ut,déZ
                2d = 1500 ‘r./g§H$ x 6 go.
               d = 9000/2 ‘r =4.5 H$s.‘r.
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AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?AmnU H$m¶ {eH$cmoV?

‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX‘hËdmMo eãX

¶m§{ÌH$ COm©, Q>¶w{ZH$ ’$moH©$, AZwVa§Jo, AdVa§Jo, g§nrS>Z, {dacZ, {eIm, ÐmoUr, ‘mÜ¶‘mMr
KZVm, Xm~, Va§Jcm§~r, na‘àga, dma§dmaVm, ñda‘mZ, {Vd«Vm, ÜdZrMr XOm©, à{VÜdZr,
à{VÜdZr C‘Q>dUo, Almì¶ ÜdZr, lmì¶m, AVr lmì¶mVrc ÜdZr Am{U gmoZma

• ÜdZr ho ¶m§{ÌH$ CO©oMo én Amho Omo EoH$Ê¶mMr g§doXZm {Z‘m©U H$aVmo.

• Q²¶wqZJ ’$moµH©$ ho ÜdZrMo AZwZmXH$ Amho. Vo H§$nZ nmdë¶mZ§Va EH$m pñWa ñda‘mZmda AZwdmX
H$aVmV.

• Oa ‘mÜ¶‘mMo H$U Va§JUmÀ¶m àgmaUmÀ¶m {XeoV ‘mJo nwT>o hmoVmV. Ë¶m Va§JmZm AUwVa§Jo
åhUVmV.

• ÜdZr Va§Jo AZwVa§Jo AmhoV.

• ÜdZr àgmaUmV ‘mÜ¶‘mÀ¶m H$Um§Mr Am{YH$ KZVm Agcoë¶m àm§Vmcm g§nrS>Z Am{U H$‘r
KZVm Agcoë¶m àm§VmV {dacZ åhUVmV.

• XomZ H«$‘mJV g§nrS>Z qH$dm {dacZm‘Yrc A§Vamg Va§Jcocr åhUVmV.

• ‘wi qH$‘VrnmgwZ KZVm qH$dm Xm~mÀ¶m AmË¶mYrH$ ~Xcmg Am¶m‘ åhUVmV. qH$dm Ë¶mÀ¶m
‘wimpñWVrnmgwZ ‘mÜ¶‘mÀ¶m H$ZmÀ¶m AmË¶m{YH$ AS>Wù¶mg Am¶m‘ åhUVmV.

• ‘mÜ¶‘mVrc KZVoÀ¶m EH$m XmocZmg nwU© H$aÊ¶mgmR>r cmJcoë¶m H$mimg ÜdZrMm AmdV©Z
H$mc åhUVmV.

• Üd[Z Va§JmVrb EH$m ñWmZmV _mÜ`_mMr KZVm EH$H$ dU©Z Ho$boë`m XmbZmÀ`m g§»`mbm Üd{Z
Va§J dma§dm[aVm åhUVmV.

• g§nrS>Z qH$dm {dacZmZo Va§JmÀ¶m EH$m q~Xþda nmgwZ n«{VEH$H$ doimV àdmg Ho$coë¶m A§Vamg
ÜdZrMm doJ åhUVmV.

• ñda‘mZ ho ÜdZrMo cúmU Amho. Oo H$H©$e AmdmO Am{U ‘¥Xþ AmdmOmVrc ’$aH$ ñnï> H$aVo.

• H$mZmdarc CËnÎmr Pmcoë¶m g§doXZmÀ¶m {S>J«rcm ÜdZr {Vd«Vm Ago åhUVmV.
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• {d{dY g§JrV dmÚmnmgwZ CÎnÞ Pmcoë¶m ñdam‘Yrc ’$aH$mcm AmoiIÊ¶mgmR>r Cn¶moJr nS>Umao
ÜdZrMo cúmU åhUOo XOm©

• lmoË¶mg ÜdZrcm AmdmO EoHw$ Amë¶mZ§Va 0.1 go. AmV EoHw ¶oUmè¶m ÜdZrÀ¶m namdV©Zmcm
à{VÜdZr åhUVmV.

• lmoË¶mg ÜdZrMm AmdmO EoH$ë¶mZ§Va 0.1 goH§$XmÀ¶m Z§Va EoHw$ ¶oUmè¶m ÜdZrÀ¶m namdV©Zmcm
à{VÜdZr C‘Q>dUo åhUVmV.

•  20Hz – 20KHz ‘Yrc ÜdZrÀ¶m dma§dmaVocm ldU {g‘m åhUVmV.
•  20Hz noúmm H$‘r dma§dmaVoÀ¶m ÜdZrcm Almì¶ ÜdZr åhUVmV.
• 20KHz  noúmm OmñV dma§dmaVoÀ¶m ÜdZrcm lmì¶mVrc ÜdZr åhUVmV.
• SONAR gmoZma åhUOo gmoZmJ«m’$sH$ Zo{dJoeZ E§S> ao§qOJ åhUVmV.

g§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZg§H$ënZoda à{Vñn§XZ
1. Imbrb nXm§Mo ñnîQ>rH$aU {bhm?

A. na‘àga (Am¶m‘) Am. Va§Jbm§~r B. dma§dmaVm
2. Va§Jbm§~r, dma§dmaVm Am{U ÜdZrMm doJ ¶m‘Yrb g§~§Y gmYm?
3. Almì¶ ÜdZr qH$dm lmì¶mVrc ÜdZr ¶m n¡H$s H$moUVr A{YH$ dma§dmaVm Amho.(AS 7),(AS 2)

4. ÜdZr Va§Jm~Ôc Vwåhmcm H$m¶ ‘m{hV Pmco?(AS 1)

5. g^m‘§S>nmV ’$aer Am{U q^Vr JwiJwirV H$m ~gVmV?(AS 7)

6. ÜdZr Va§JmÀ¶m Va§Jcm§~rMr ì¶m»¶m H$am? Vr dma§dmaVm Am{U Va§JmÀ¶m doJmer H$er g§~§YrV
AgVo? (AS 1)

g§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZg§H$ënZoMo Cn¶moOZ
1. ÜdZr, àH$memgmaImM namdV©ZmMm {Z¶‘ bmJy H$aVmo H$m?
2. A Am{U B hr XomZ ómoV g‘mZ na‘àga (Am¶m‘) ‘Ü¶o H§$nZ nmdVmV. V AZwH«$‘o  1kHz Am{U

30kHz dma§dmaVoMo ÜdZr CËnÞ H$aVmV. ¶m XmoZ n¡H$s H$moUË¶m Va§JUmg OmñV eº$s AgVo?
(AS 1)

3. AmnU nmicocm Hw$Ìm H$Yr H$Yr g^modVmcr Ë¶mÀ¶m Odi H$moUr ZgVm§Zm gwÜXm ŵ§H$Vo. ho
Vwåhr nm{hcoM Agmc. ÜdZrMr lmì¶ gr‘m ~Ôc BWo {Xcoë¶m Hw$Í¶mÀ¶m dmJUwH$sdéZ Vw‘À¶m
‘ZmV H$mhr e§H$m {Z‘m©U Pmë¶m H$m? Pmë¶mg Vo ñnï> H$am?(AS 2)

4. ÜdZrÀ¶m ñÌmoVmOdi hdoV g§nrS>Z Am{U {dacmMo ñn§X H$go CËnÞ hmoVmV AmH¥$VrÀ¶m
gmhmæ¶mZo dU©Z H$am?(AS 5)

Vw‘À¶m Aä¶mgmV àJVr H$amVw‘À¶m Aä¶mgmV àJVr H$amVw‘À¶m Aä¶mgmV àJVr H$amVw‘À¶m Aä¶mgmV àJVr H$amVw‘À¶m Aä¶mgmV àJVr H$am
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5. S>m°³Q>a Am{U B§{OZr¶am§Zm ÜdZrMr AZoH$ namdV©Zo H$er Cn¶moJr nS>VmV?(AS 7)

Cƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZCƒ {dMma gaUrMo àíZ
1. SONAR Mo H$m¶© Am{U Cn¶moOZmMo ñnï>rH$aU H$am?(AS 1)

2. EH$m g§JrV dmÚmVwZ pñWa dma§dmaVo na‘àga Agcocm ldU ÜdZrMr CËnÞ H$aÊ¶mV g§JrV
H$mam§À¶m Vwåhr A{^Z§VX H$go H$amc?(AS 6)

3 . gm‘mÝ¶ IomcrV à{VÜdZr hm AmnU EoH$Umè¶m ÜdZrÀ¶m XO}da H$gm n[aUm‘ H$aVmo?(AS 7)

1.   ÜdZr ‘mÜ¶‘mVwZ àdmg H$aVo Ago AmnU Ho$ìhm åhUVmo. (AS 1) (     )
A) ‘mÜ¶‘mVwZ àdmg H$aVm§Zm B) ‘mÜ¶‘mMo H$U àdmg H$aVm§Zm
C) ñÌmoV àdmg H$aVm§Zm D) {dúmmon àdmg H$aVm§Zm

2. 1 goH§$XmV CËnÞ hmoUmè¶m Va§JmÀ¶m g§»¶oMo EH$H$ (     )
A) hQ>©P> B) Om¡b C) ‘rQ>a D) nmñH$b

3. 20 Hertz (hQ>©P) nojm H$‘r dma§dmaVm Agboë¶m ÜdZrbm åhUVmV. (     )
A) AëQ´>m gmC§S> B) bhmZ ÜdZr C) ‘moR>m ÜdZr D) BZ’«$m gmC§S

4. 20 Hertz (hQ>©P) ----- 2000 Hertz (hQ>©P) dma§dmaVo‘Yrb ÜdZrÀ¶m gr‘obm(     )
åhUVmV.

A) EoHw$ eH$Umar gr‘m B) AëQ´>m gmC§S> gr‘m
C) H$‘r ÜdZrMr gr‘m D) gwna gm°{ZH$

5. ÜdZrìXmao ‘|Xþg hmoUmar g§doXZm Xe©{dUmao ÜdZrMo cúmU (AS 1) ( )
A) ñda‘mZ B) {Vd«Vm C) XOm© D) ÜdZr

1. namdV©Z Üd{Z EoHy$ eH$Umam à¶moJ H$am Am{U EH$ [anmoQ>© V¶ma H$am?

1. BZ’«$m gm{ZH$ qH$dm AëQ́>mgm{ZH$ Üd{ZÛmao g§nH$m©V ¶oUmè¶m àmÊ¶m~X²Xb ‘m{hVr Jmoim H$am?

¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m¶mo½¶ n¶m©¶ {ZdS>m

gwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJgwMdbobo à¶moJ

gwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ëngwMdbobo àH$ënSCERT T
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2.   BVa àmÊ¶mÀ¶m ZmdmMr ‘m{hVr KoD$Z Ë¶m§Mo N>m¶m{MÌ Jmoim H$am. Almì¶ ÜdZr qH$dm
   lmì¶mVrc ÜdZrMm g§~§YmMm Cn¶moJ H$am.
3. ÜdZr ho D$O}Mo EH$ én Amho, ho AmnUmg ‘m{hV Amho, åhUwZ ‘moR>çm ehamV OmñV à‘mUmV

ÜdZr àXþfUmÛmao OmñV à‘mUmV D$O}Mr {Z‘uVr hmoVo Vr Amnë¶m XaamoOÀ¶m OrdZmV Cn¶moJr
nS>Vo. Vr ehar joÌmV O¡{dH$ d¡[dÜ¶Vm {ZfoYmgmR>r AmnUmg Cn¶moJr nS>Vo Vwåhr ¶m
{dYmZmer gh‘V AmhmV H$m? ¶mda ‘m{hVr Jmoim H$am Am{U EH$ [anmoQ>© Jmoim H$am?lmì¶mVrc
ÜdZrMm g§~§YmMm Cn¶moJ H$am.
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