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7Â
Zk!*]ÅY+$Z�ág{�@*ì��VÅZjài0+ÏZyÅgzi%{i0+ÏÐ%1o�X�âyh (APSCF - 2011) 2011 gc*4�g(C{�D

tHì�Zjw~�Z¼hezZÑCÙ̂ŔÅ�g»g'gÂVÃqÝ�}XZy�&!*ÂVÆ7Ã½~£gÆ�wÆnCÙ 2009½
*yÆ�(£gZ]F,KM����X

Æ_.gc*è»»[Zzg�gÏÃF,KM 2011 ÅãC�~£�6,¿Wzg~ÅZÌÃæÃgÄ�Ôgc*4�g(C{� 2005 ¸ò�g(C{�
�~��X

aåâ~½å�ÆÔzTâ~R~�xgnp�XtRU*â~½ÃYg~gpp»Zëfg=�CìXaWiZ�:îg6,(,}),gÍVÔZâYÔë
/�¹VÐg�¿ªCÙ�D�XëZk!*]ÐÌzZ���aZqÑ]zoø~Zq-�zu}Ð¬zy»ñµqÝ�ä6,ZÏs
Æfg=5¥â]c*Dú�ï�XZ¤/ëZ(¦g�D��a{ñl�ìÅ§b¥â]qÝ�äzZá7ÉZõ!¿~ÑZ�'
�Zg�D�A$�Zy~!&¢Az�pÃ�Ûzr�c*Y**e�0*ñÇXaZk%µ~�pÔu¤/òÔÎZÑ]�ä»gDyÔ�ëY+Ô½
Jw�äÜS:]Æqï�D�XZÏnpÎZgZ0+Zi~aZ¦gZ]ÆZÏsÆnZLp�ÆZ0+Zi~)bÆi~
çzygc*èÅD+göÃ�Ûzr�¶Å¢zg]Wy7,~ìXê�¦gZ]Æqïgc*èÆ¦gZ]ÐazZ���Ôp�Ðgc*èÆDÅú
�äÅ&¢A~çzy§hVÃ�Ûzr�¶Æ6,z¤/Zx»ëäW¸iHìX

gc*èÆZëp}�°�~ÂxÔ�[ÔZrZYÔæ¢a~Ô)s#ZzgÑgc*]ÃzTâ~RÆ»[~�áïH�HìX
Zyñç¬]Ð0D+göÆfg=X»iÔx¨gz�Ô0�ëÃgc*èÅi!*y~ZÖg�**ÔZ\��{¥â]»�t�**ÔZªV
~7�**Ôgzi%{i0+Ï~gc*è»ZEw�Ù(£gZ]Zzg'g'�Ûzr0*C�XÂ[~�áït<ÔÃÒ<ÔGz�]�ï]Ã
¹ic*�{ZÌ�~�ìÔ@*��VÃtÂ[p�ÐIZzg¤/z�îg6,ÃÒ�ä»ñµ�ÛZë�X
ZkÂ[~W�yi!*yzZ�q]ZEwG����VÆÅgzgc*èÆ¦gZ]ÃZEw�äâ�p�Ðgc*èÅâÎÃ�ì
�äÆñZµ�ÛZë�,ÐX�gÏÂ[~�~�ZVB�VÃp�ÐZF,KM�¶~ç�y�VÐXZyÓxÃ»x!Ðhg�ä
ÆnyÃ¢zg~ì�z{#Ò)®)~o�&zñizVqÑ]aZ�}Zzg�g»g¬zy7�}XYõÃÌZõ!¿»Zq-zây��gÏ
Â[~Z,Z1Z[�áïG��X~CÙZq-Zõ!b»ÚYìYõÆfg=Z0+Zi{Îc*YYìX
Zg�zZzgZôm,~�zâVi!*âV~¥Å�Å'gÂVÃ�Ûzr�¶ÆÑÐÓ#ÖË:äZkÂ[ÃZiaçLâ%A$�D�ñfz�ã^

Zòt�áïG��X 14@*8~2- Zòt�áïG��²z 7@*1~1 �n�z�V~�áùHìXzD
ZkÂ[ÅF,KM~âCÙ+*yÔ²��gZiÐgc*èÅD+gö&ïZzgD+z+~'g]gppzZáZ�E+{äz1ìXZyÓxä�V~
gc*èÆÏpsÃ�zg�äÅÃÒÅìXZkÂ[ÅWy%~ßg]¤/~~çzy̧òRÆâCÙ+*yÔ-Eg;6,zWkÔg^aZe°kÔ)
u»g~Z�Zg}Ô�zgæZgkÔWüÔCYZ�á�Z�Zg}ZzgÂ!F,KMÆâCÙ+»Sàîg6,]tZ�Z�C�VX

~Zk!*]ÅQygBb�V�Z�E+{Z�ZxZkÂ[~�áïï]Æfg=(£gZ]Æ�w~�wzYyÐÃÒ�,ÐX
�gÏÂ[»�ÛzrZq-Ú¿ìÓxÅÃ@VÆ³~tÂ[»g�ðìÔgc*4Z�Zg{',Zñ(ïzF,�MW0+OZ6,�÷Zq-f)�Zg

Z�Zg}Æîg6,�Z&q]Æfg=£g~ÂÁ�ÛZë�äÅÃÒ�g;ìXZkÆ�gc*èÐ�pgppzZáZ�ÛZ�Ðo�&tg}z

�zm,»ílx�@*ìXZy�zm,ztgzVÃJw�D�ñ'×h+£g~Ã�ÛZë�äÅÃÒÅYñÏX
eZ],ËÔgc*4Ã±',Zñ(ïzF,�M £x:©gW!*�
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6(�w~æg�»ª�y>ZzgW�Û+)®)¼~�Z4�ñXZyÆgc*èÆyäqw�~
�ñ%�xÑg~ÅãC�6,øg}oógc*�&ZzgIÅW!*�~Ð0WÅXpz{Z°Z�zÑgÃ�:nXyzZ3Æ
�zgZy>äZK­W�Û+ÐW!*�~Ð0�gc*ÄHX

H?Y���øg}ÇîVÅW!*�~Xì? : ?
;V!~Y��VX : W�Û+
?ùY��? :   >
~äZÐ¤/Zx¾e$�íÅ�-Zg6,Wzm,ZV�¬ : W�Û+
ìX
�-Zg6,¬]è�ð�? :   >
øg}ÇîVÐ0F¬]�g`�XZy~ : W�Û+
!*<møg}ÇîVÅW!*�~Æ0�%�zpZ&
Å®Z�ó�VÅ®Z�ZzgÇîV~ñ��k**]Å®Z�)Zy~5ZzgÅqg'(z){�g`�X
HëZÌZk£x»�zg{�Mh�X :  >
¢zg  : W�Û+
æg�ÐyzZ3Æ�zgZy�zâV¤/Zx¾e$W~ãXZzg�-Zg6,Wzm,ZV¬]»x@{HX

Æ_.( 2011 áe~eZÑ)%�xÑg~ : ¤/Zx¾e$»**x
êgi+~ : I

8,032 : ÇîVÅW!*�~
4,065 : %�zVÅ®Z�
3,967 : pZ&Å®Z�

967 : �VÅ®Z�
2,017 : ÇîVÆk**]Å®Z�
1,947 : 6k**]

76 : �k**]
>W~Å�-Zg6,Wzm,ZVÓx¬]Ðl!zZ���ZkÆ�ZkäW�Û+ÐÑÅVZzg�zhzVÆ!*g}~
7Y�yä#{)®)~W!*�~Æ0ÑÅVZzg�zhzVÅcÅXWy%YV?̈g<ZzgZL�¹VÐW<X

� 1.1

Z°Z�ÙÏ1
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ë��)oV~DÙZgJ-Z°Z�Å2ÌJ`�XëZ°Z�ÃZßgÂV~ZEw�DgT�X
�Z°Z�»».ÞXZ°Z�Ã(,f�ðZzgn�ðF,KM~rZ°Z�Å¦z̧&Ì�`�X

`12,500 }:Zq-8zn,yÅ7:
W�ë��¼�Z°Z�»Z¬�{�D�ñZyÐ(,}Z°Z�ÆûÆfg=̄Z0+zi�VÐX

ßg�wÒy�Mh�T~Z°Z�DÙZgzV~ZEw�ñ�X 5 HW\Z,Ãð
Z0+Zi{Î**ZzgZ°Z�»».Þ�**: 1.2 

���Z°Z�~(,}Ð(,Z°�ZzggLÐgN*°�Å¶K0+�<X
gLÐgN*°� (,}Ð(,Z°� Z°Z� �

¶Ky
34
'''

'''

'''

13845
'''

'''

'''

3845, 485, 34, 13845
856, 1459, 35851, 23

585, 9535, 678, 44
39, 748, 19651, 7850

1
2
3
4

yÏZ°Z�Ð(,}�VÐX 2 yÏZ°Z�ó 5 Zy~yÎVÅ2ÌÅãC�6,ë7�ãÙ|#�Mh�X
»».Þ�,ZzgeN�Zy~Ãy�(,Zì?Zy»».ÞÌ 41964 Zzg 51845 W\ZL�z2VÐ}�

6,ìXZk 4 ~�kDÙZg»£x 41964 ìZ#� 5 ~�kDÙZgÆ£x6, 51845 "uW�yìZkn�
51845>41964n

ì5 ~Ãy�(,Z°�ì?aV��zâVZ°Z�Æ�kDÙZgÆ£x6, 57875 Zzg 58672 e��Z°Z�
(,Z°�ìX 58675®Z 8>7 ®ZëZ�ªDÙZgÆ£x»».Þ�,ÐXª

58675>57875 Zk§b

�Ûn�z�Z¤/DÙZgÆ£xÆ°�Ì7V�VXA$W\H�,Ð?ô}ÆZ°Z�»».Þ�,Ð
Q�;ðÆ£xWy%~Z»ðÆ£x»».ÞHYñX

1.1w:
���Z°Z�Æ¤/z\~(,}Ð(,}°�ZzggLÐgL°�Å¶K0+�<X .1

25073, 25289, 25800, 25623 Xii 15432, 15892, 15370, 15524 Xi

75671, 75635, 75641, 75610 Xiv 44687, 44645, 44670, 44602 Xiii

34895, 34891, 34899, 34893 Xv

���Z°Z�Ãù�~)(,f�ð(F,KM~sX .2

9347, 19035, 22570, 12300 Xii  375, 1475, 15951, 4713  Xi

2Z°Z�ÙÏ¥ÅF,¹ÆaÓ#Ö»j
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���Z°Z�Ã4,zà)n�ð(F,KM~sX .3

3000, 8700, 3900, 18500 Xii 1876, 89715, 45321, 89254 Xi

Ð6,<X <c*> {à»VÃñizV´#Ö .4

ZyZ°Z�ÃZÖp~sX .5

ZyZÖpÃZ°Z�~s: .6

'''''''''''' = e:DÙZg�zÎ, (i)

'''''''''''' = a�{DÙZgaW (ii)

'''''''''''' = âDÙZg�]Î (iii)

'''''''''''' = �JDÙZg (iv)

ÃZEw�D�ñegyÏZ°Z�¯ñZzgCñ�Zy~Ãy�(,ZZzgÃy�gN*°�ìX 7,3,0,4 yÎV .7

yÏ°�sX 4 gLÐgN* (i) .8

yÏ°�sX 4 (,}Ð(,Z (ii)

yÏ°�sX 5 gLÐgN* (iii)

(,}Ð(,ZyÏ°�sX (iv)

�**X Round Off Z0+Zi{Î**Zzg   1.3 

øg~gzi%{i0+Ï~Z,FñZµªCÙ�ñ��:
Z�ÛZ�ä�ÑgkBñi*»x@{HX 25,000 â{âÞ~�Ûd$�Ûd$ l

ÑÄZ�ÛZ�Ñ�'�,ÐX 9 øg~gc*�&~Zk�w)®)�ëÆ�Ñ:ZJ**]~½ã l

Hß;Ï~Ñ�Z�HX 43,500 z�á3!ÅÈgÇ{~ l
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DXZk§b�Ûd$F,+ ZÖp�LL�Ûd$F,+óóLL½ãóóÔLLÁz�óóz){Z�ÛZ�c*¥c*ziyÅÇ�g7e
�Mh�t¼Ác*¼ic*�{ 25,045c*24,975 Z°Z� »È 25000 Z°Z�rZq-n»(�Y@*ìX|~

�Mh�!*Çz��g7X
�ä~çzyU*"$�@*ìXë¬xîg6,Z,Z°Z�� Round off Z0+Zi{Î**Ì9�Z[Å¶K0+�~c*

)�{DÙZg(z){Æ�Ûd$F,�D�ZyÅ¶K0+��ÆZ¹ 10,000 )DÙZg(ó 1000 )%{(ó 100 )�;ð(ó 10

�D�X Round Off

øDfsZ°Z�»x@{<Zzg�;ÇVÅZ�k6,ZyZ°Z�»ç�Æ�Z[»ZN[<X

ìX 85 ìXZzg�gxã°� 80 ìZzgZ�F,+°� 90 qgz!*ÑZ°Z�~ZWF,+°� /

�Y@*ìX 80 �Æ Round OffÃ 81 ÆZkn 90 Ð�Ûd$F,+ì:� 80,81 °� /

�Y@*ìX 90 �Æ Round OffÃ 87 ÆXZkn 80 Æ�Ûd$:� 90,87 ZÏ§b /

�Y@*ìX 90 Æ�Ûd$F,¦g�Æ 90 Æ)z~ÃA6,ìZknZkÃ 90 Zzg 80,85 aè°� /

�**X Round Off Z°Z�Ã�ÛRô{J- /

ìX 250 ìZzg�gxã°� 300 ìZzg(,Z°� 200 ZyZ°Z~gN*°� /

�Y@*ìX 200 �Æ Round OffÃ 220 Zkn 300 Ð�Ûd$F,ì:� 200, 220 °� /

�Y@*ìX 300 �Æ Round OffÃ 280 Zkn 200 Ð�Ûd$F,ì:� 300,280 °� /

HY@*ì?YV? Round off Ã¾°�Ð 250 °� /

t<:
<X Round Off fs~��Z°Z�Æ�Ûd$F,+°�eñ�§i6,

<X Round off Z°Z�ÃZyÆ�ÛR�;ÇV6, 27, 94, 81, 62, 48 .1

<X Round off Z°Z�ÃZyÆ�ÛR%zV6, 199, 695, 312, 275, 128 .2

<X Round off Z°Z�ÃZyÆ�ÛRDÙZgzV6, 9600, 7119, 3066, 8115, 7452 .3

4Z°Z�ÙÏ¥ÅF,¹ÆaÓ#Ö»j
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¨g<Xn�!ìw<Zzgi<X   

�äÆ0n�!ìw<X Round off ZL�¹VÐ�kDÙZgÅZ�k6,Z°Z�Ã
£ò�g»Z¬�{ 1.4 

W\Óxl!zZ���£ò�gÅãC�6,Z°Z�Ã¾§bÂV^~��W\¾§b�zyÏó&
(Recall) yÏóegZzg0*õyÏZ°Z�ÃÂV^�b��CÙZ�

t<
fs~�~�Vw»x@{�D�ñZ°Z�ÃÂV^�£X

°� zÝ�b ÂV^
21504 (2×10000) + (1×1000) + (5×100)

+ (0 × 10) + (4 × 1)
20000+1000+500+4

38400
77888
20050
41501

ÂV^~s 64X1

ÂV^~s 325X2

ÃÂV^~s 5078X3

ÂV^~sX 29500X4

5 Z°Z�ÙÏ ¥ÅF,¹ÆaÓ#Ö»j
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1.2w:
<X Round Off �;ÇVÅZ�k6,Z°Z�Ã .1

i. 89  ii. 415 iii. 3951 iv. 4409

<X Round Off %zVÅZ�k6,Z°Z�Ã .2

i. 695 ii. 36152 iii. 13648  iv. 93618

<X Round Off DÙZgzVÅZ�k6,Z°Z�Ã .3

i. 3415 ii. 70124 iii. 8765 iv. 4001

fs~�ñ�Z°Z�Ã¿̂~sX .4

i. 3000 + 400 + 7  ii. 10000 + 2000 + 300 + 50 + 1

iii. 30000 + 500 + 20 + 5  iv. 90000 + 9000 + 900 + 90 + 9

Z°Z�ÃÂV^~sX .5

i. 4348 ii. 30214 iii. 22222 iv. 75025

(,}Ð(,}°�»¬gs 1.5 
¦�D�X 1 ìXZ[ëZk~ 99,999 (,}Ð(,Z0*õyÏ°�

99,999+1=1,00,000

Ǣg~�WäzZÑZ�°�Zq-ÑÄ�@*ìX 99,999 Zk°�ÃZq-ÑÄë�Xª
Z[HW\CMh��
Zq-ÑÄ~X�;×V�C�?
Zq-ÑÄ~Ä%}�D�?
Zq-ÑÄ~ÄDÙZg�D�?

°�ÃkXZkÅÂV^t�CìX 3, 15, 645 VwÆîg6,
3, 15, 645 = (3 × 100000) + (1 × 10000) + (5 × 1000) + (6 × 100) + (4 × 10) + (5 × 1)
= 300000 + 10000 + 5000 + 600 + 40 + 5

x@{<:
3 1 5 6 4 5

ÑÄ �kDÙZg DÙZg %} �;×V Z»×V
Zzg 1 ó�kDÙZgÆ£x6, 5 óDÙZgÆ£x6, 6 ó%}Æ£x6, 4 ó�;ðÆ£x6, 5 Zk°�ÆZ»ðÆ£x6,

ìX®ZëZk°�Ã&ÑÄGg{DÙZgbÎÍÓ:7,_�X 3 ÑÄÆ£x6,

6Z°Z�ÙÏ¥ÅF,¹ÆaÓ#Ö»j
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ZyZ°Z�Ã7,ÛZzgÂV^~sX
°� ÂV^ 7,"»§i

5,00,000 5 × 100000 0*õÑÄ
4,50,000 4 × 100000 + 5 × 10000 egÑÄ�kDÙZg
4,57,000 '''''' ''''''

3,05,400 '''''' ''''''

3,09,390 '''''' ''''''

2,00,035 '''''' ''''''

yÏZ°Z�sZzgZL�¹VÐí�Z77,³ZzgÂV^�,X 6 '×h+Ãð0*õ
�VÂW\ÃÃy�°�qÝ�@*ì? 9 Z¤/byÏ°�~ÓxyÐ

HW\£/°�Ã(,}Ð(,ZbyÏ°�ÈMh�?YV?
¦�D�A$Ãy�°�qÝ�@*ì? ó1 Z[ëZk°�~Z¤/L

9,99,999+1=10,00,000

t°�LL�kÑÄóóB@*ìXHtgLÐgN*�]yÏ°�ì?
»x@{<ZzgZ7å<X (Pattern) Z[W\fsÆ%ä

yÏ°�qÝ�ÇX�Zq-�zhB@*ìX 8 ¦�ä6,W\ÃgLÐgN* 1 (,}Ð(,}�]yÏ°�~
yÏ°�¾§bÐqÝ�,Ð? 8 W\(,}Ð(,Z

%,³¢aó 32,87,263 FñZµ6,(,}Ð(,}Z°Z�»E+�{ë�DgT�X}øg}o»gK
ZÏ§bæg�Åqg]Å7óig¦aZzZgó(gzVÆ�gxyÃ,ó&yÏ 8,46,65,533 øg~gc*�&ÅW!*�~

yÏc*iZZ+yÏZ°Z�Ð¢[�¶6,(,}Z°Z�qÝ�D�X 3 Z°Z�Ã
HW\tÈMh��ZyÓx(,}kZ°Z�ÃIÆ�>ÃZ°Z�ÙÏ�ð�Ï�ZkÆåä7,Jc*å?

7 Z°Z�ÙÏ ¥ÅF,¹ÆaÓ#Ö»j
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ÃÒ<:  

yÎVÐiZZ+�X 6 W\Ågzi%{i0+Ï~Z,ñZµÅÃð0*õVB�£�V6,ZâYÅ2Ì .1

�zyÏó&yÏóegyÏó0*õyÏóbyÏó�]yÏZzgWJyÏZ°Z�~gLÐgN*Zzg(,}Ð(,Z°�sX .2

(,}Z°Z�Å£ò�g 1.5.1

fsÆZ°Z�7,#X
a) 25240 b) 130407 c) 4504155 d) 12200320

HZ77,­ÂCk�g;ì?�zhzVóÑÅVZzgDÙZgzVÃ7,"~HW\Ã�ØZg~Ck�g�ì?
Z[W\fsÆZ°Z�Ã7,#X

a)25,240 b) 1,30,407 c) 45,04,155 d) 1,22,00,320

H»©îg6,Z77,­"uW�yì?
LL»âóóÆZEwÐ(,}Z°Z�Ã7,"Zzg�~�æ�QìX
PZ�ág}�D�XÅæ�ÐZ°Z�ÃÂV^~ÉMh�X}>°�ÃZk§bÂV^�îìX

ÐªCÙ�CìXW�].zw H Zzg T O ~Z»ðó�;ðZzg%}Æ£â]Å¶K0+�ÅìZzgZyÃ 367 >ä°�
Åæ�Ðx@{�,X

ÆnÌÇZÏ§b 1,729 °�

ZÏ§bCÙÃðZyZ�ágZ]Åæ�ÐÑÅVZzg�zhzV£â]gppzZáZ°Z�ÃÂV^�}Mh�XW�
].zw»x@{�D�X

DÙZg 100= ÑÄ 1 ÑÄ 100= �zh 1
ô} 1000= DÙZg 10,000=

ÂW^~

ÂW^~
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W�Z[ë(,}°Z�Ã£â]Å�gÃªCÙ�äzZáeĝc*].zwÅæ�ÐÉ�7,³ÐX6�fs~
ec*�HìX

'×h+Ãð0*õ(,}Z°Z�ÎGZzgZ7sXHW\fsÅ§bZyZ°Z�ÃÂV^�}Mh�X
ÅÂV^ 12735045 °�

1,27,35,045 = 1 × 1,00,00,000 + 2 × 10,00,000 + 7 × 1,000,00 + 3 × 10,000 + 5 ×

1,000 + 0 × 100 + 4 × 10 + 5 × 1

t<X
øDfsZ°Z�Ã»âÎD�ñÂV^�£X

iii. 510010051 ii. 34530678 i. 999999999 

:(Usage of Commas) »â»ZEw 1.5.2

øg}yz*ã°�~Âx)y²,-Âx(~ëZ»×Vó�;×Vó%}óDÙZgóÑÄó�zhÜ£ò�V»
ZEw�D�XDÙZgóÑÄZzg�zhzVÃªCÙ�Dz�Ü»â»ZEw�D�X�&ÐªLL»âóó%}Æ£xÆ

~ô}Æ�W@*ìDÙZgÅ 74517,500 ¯g~�Îc*Y@*ìX)ª�ZNY+$Ð&yÎVÆ�(6�
¶K0+��@*ìX�zuZLL»âóó�zyÎVÆ�Îc*Y@*ì)ª�ZNY+$Ð0*õyÎVÆ�(6

DÙZgzVÆ�Îc*Y@*ìÑÄÅ¶K0+��@*ìX�}LL»âóóÃZ��zyÎVÆ�Îc*Y@*ìX 745,17,500�
~»âÎ��zhzVÃªCÙH�HìX(,}Z°Z�Ã 7,45,17,500 )ª�ZNY+$Ð�]yÎVÆ�(6�

W�ãÆ�B�Zzg7,"~LL»âóóøg~æ��@*ìX
7,45,17,500 }:�]�zhÍÓ:ÑÄ,{DÙZg0*õÎÃLL»âóó»ZEw�D�ñZk§b��X

Ã7�ã7,|Mh�YèZkÃ»âÐe{H�HìX 45,30,14,252 ÇZÏ§b°�
)ÍÓ:�zhMÑÄa�{DÙZg�zÎ!*zy(
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t<:
øDfsZ°Z�Ã7,#ZzgZÖp~sX

iii) 2,50,00,350 ii) 12,36,99,140 i) 5,06,45,075 

1.3 - w
LL»âóóZEw�D�ñZ°Z�Å£ò�gÆÒpÐøDfsZ°Z�sX .1

(i). 11245670  (ii) 22402151
(iii). 30608712 (iv) 190308020

Z°Z�ÃZÖp~sX .2
(i) 34,025 (ii) 7,09,115
(iii) 47,60,00,317  (iv) 6,18,07,000

ZÖpÃyÎV~s: .3
egÑÄ*zyDÙZgegÎ (i)
�JÑÄ�zDÙZg�]Î+A¢.ç FFG (ii)
�z�zh�kÑÄe:DÙZg&Î& (iii)
�J�zh�JÑÄ�JDÙZgbÎ (iv)

Z°Z�ÃÂV^~sX .4
(i) 6,40,156 (ii) 63,20,500
(iii) 1,25,30,275  (iv) 75,80,19,202

øDfsZ°Z�Ã¿̂~sX .5
(i) 50,00,000 + 4,00,000 + 20,000 + 8,000 + 500 + 20 + 4
(ii) 6,00,00,000 + 40,00,000 + 3,00,000 + 20,000 + 500 + 1
(iii) 3,00,00,000 + 3,00,000 + 7,000 + 800 + 80 + 1
(iv) 7,00,00,000 + 70,00,000 + 7000 + 70.

´#Ö»ZEw�D�ñsX (>) ����zZ°Z�~Ãy�°�(,Zì? .6
(i) 4,67,612 or 18,71,964 (ii) 14,35,10,300 or 14,25,10,300

´#ÖZEw�D�ñsX (<) �ñ��zZ°Z�~Ãy�°�gN*ì? .7
(i) 2,00,015 or 99,999 (ii) 13,50,050 or 13,49,785

Zzg 2 óÑÄÆ£x6, 1 ó�kDÙZgz,£x6, 6 ó�;ðÆ£x6, 3 Z°Z�sXÆZ»ðÆ£x6, 10 Z,Ãð .8
�X)â!*¹£â]6,ËÌy�Ã�YYì( 5 �zhzVÆ£x6,

ÎZŅ̃ZòZ°Z�»Âx)Zôm,~Âx( 1.6 
øg}y²!Z°Z�ÆÂx~7,ñZzg�YäzZáZ°Z��*Æ�zu}�VÐZ�D�Xë

yÏZ°Z�Ã�kÑÄÆîg6,7,_�ZÏ§b�zhZzg�k�zhz){Æîg6,7,_�XZ#�Î 7 yÏZ°Z�ÃÑÄó 6
ZŅ̃ZòZ°Z�ÆÂx~Z»×Vó�;×Vóô}óDÙZgó�kDÙZgZzgZkÆ�ÎDÙZgZzg�Æîg6,7,_�X
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�Ð%Z�DÙZgDÙZgc*LL�kÑÄóó�D�XZkÂx~DÙZgz,Zzg�Æ£â]Ãe{�D�ñ»âÎc* 1

Zq-°�ì 45690255 Y@*ìX�ZNY+$ÐCÙ&£xc*yÎVÆ�»âÎc*Y@*ìX�Ûn<
y²!Z°Z�»Âx ÎZŅ̃ZòZ°Z�»Âx

4,56,90,255 45,690,255

eg�zhó×ÑÄâ}DÙZg�zÎ¢ �bÎâ}DÙZg�zÎ¢ 45

HW\äx@{Hì�ô}Æ£xJ-�zâVÂx~Ãðp~7ì?
ZkÆ´z{'×h+W\äHx@{Hì?
W�4�Æn�zâVÂxÆ£â]»».Þ�D�X

y²!
Z°Z�»Âx
Î�zh �k

�zh
�zh �kÑÄ ÑÄ �kDÙZg DÙZg ô} �;×V Z»×V

ÎZŅ̃Zò
Z°Z�»Âx

Zq-t Î� �k
�

Zq-� ÎDÙZg �kDÙZg DÙZg ô} �;×V Z»×V

�g`!*Ñ].zwÅæ�ÐZy�zâVÂñVÆ�gxyñ��mc*ģÅ��Mh�X
ÑÄ 10 = �1
�zh 1 = �10
�zh 10 =�100
�zh 100 = t1

1.4w:
ÎZŅ̃ZòZ°Z�ÆÂxÆÒpÐ»âÃZEw�D�ñZ°Z�sX .1

20048421 (ii) 97645315 (i)
9490026834 (iv) 476356 (iii)

ZL�¹VZzgģ�ZgzVÆñ!*L�Z�<XLL»âóóZEw�D�ñÎZŅ̃ZòÂx~ZyZ°Z�ÃsZzg7,�4/õ JGX .2

89643092 (ii) 123115027 (i)

y²!ZzgÎZŅ̃ZòÂxÃZEw�D�ñøDfsZ°Z�ÃZÖp~sX .3

øDfs°�Ã̈gÐ7,#ZzgÎZÑ]Æ�Z[�£X .4

302,179,468

z{y�e���Æ£x6,ì? (i)

z{y�e��ô}Æ£x6,ì? (ii)

��k�Æ£x6,ì? e� z{y� (iii)
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gzi%{i0+Ï~(,}Z°Z�»ZEw 1.7 
Zzgz�ÜÅZ»ð (L) ÔwÅZ»ðLL{óó (Kg) ÔziyÅZ»ðLL³¤/Zxóó (m) ël!zZ���îwÅZ»ðLL¢aóó

ìX (s)]ó
}:ëRÅMðc*îwÃT¢a~Z#�ÀzVÅMðc*îwÃ¢a~eö�D�ZÏ§b�z£â]
Æ�gxãÃAÃLL³¢aóó~ªCÙ�D�XpëCk�D��»½ÅñN*ðÆnLLT¢aóóZ»ðÌ»°ic*�{

Z»ð»ZEw�D�X (mm) )(,~(�CìA$ëZ+ßg]~LLB¢aóó
aèèÃg{!*ÑÓxZ»ÇVÆ�gxyģ0*c*Y@*ìX®Z�¥x�**e��¾§bZq-Z»ðÃ́�zu~

Z»ÇV~psHY@*ìZzgZy»Z:tù�@*ìX
T¢a 1= B¢a 10
¢a1= T¢a 100
³¢a 1= ¢a1000

³¢aÆîg6,Ñg�Mh�X 1 ¾§bW\B¢akÃ
¢a1000= ³¢a 1

T¢a 1000x100=
B¢a 1000x100x10=
B¢a 10,00,000=

ÇZÏ§bëezwZzg[VÃ³¤/ZxÅ̂~y%h+D�Z#�PZâY%a0*îegó�~ÜZâYz){
ÅZ»ð~y%h+D�X (g) �(,~lZg~�g»g7�C�®ZZyÃë¤/Zx

¤/Zx 1000= ³¤/Zx 1
HW\B¤/ZxÃZq-³¤/Zx~ps�Mh�?

{0*ãW@*ìXp�ßgÂV~ëÃÁZ»ðgppzZàZâYÅ¢zg]7WCì 20 Zq-&½3ï EGH~¬xîg6,
Colour 1LÞó½)qg~(ÆnZEw�äzZá Hair Oil ~ÑgHY@*ìX� (ml) ÎLLB{óó

~ñ��0*ãÃ Reservoirs e*c* (Oil Tankers) z){XZzgZkÆ´z{%Ð½}(,}-k Lables
~ÑgHY@*ìX (Kl) ³{k

³{ 1={1000
ÄB{zV»Zq-³{�@*ì?
ÃÒ<:
W\ÆIÆÃðegZë£â]Æ**xC�XZyÆ�gxyÃAÃ³¢azV~â^<X .1
ZyÃT¢akZzgB¢ak~ªCÙ<X
HW\CMh��B¤/Zx»ZEw¹V�@*ì? .2

B¤/Zx�ÂC��!*¾~ 20 g¿�ð�XCÙ�zZÅÍà»ziy (Tablets) ~�zZðÍ1V 1,00,000 Zq-!*¾ .3
ñ��Óx�zZÅÍCV»ziyH�Ç?ZyÃ¤/ZxZzg³¤/Zx�zâV~ªCÙ<X

{ðzwìXZkðzwÃ³{ZzgB{zV~ªCÙ<X 20,000 Zq-ðzwÆ-~ .4
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(,}Z°Z�»ZEw�D�ñgzi%{i0+Ï~PVßV»x@{�,X
x\~ (One Day) ZzgZq-gzi{ 15,030 �zÆZq-�g��'îh~ì�Z[J-<x\~ :1 Vw

¯ñ�X (Runs) ¯ñ�XÂC���zâVÃgóÆx\~]Ä�zh (Runs) �zh 18,111

<x\~¯ñ�g÷B�zh = 15,030 i:
Zq-gzi{x\~¯ñ�g÷B�zh = 18,111

]g÷Å®Z� = 33,141

S®)�CìÂ Å (Copies)Ü15,020 Z¶ggziZ:�áù�@*ìXCÙgziZkZ¶gÆ ,]» 16 Zq- :2 Vw
eñ�gziZ:Ä,]T�D�?

Å®Z� (Copies) gziZ:TK�ñÜ =15,020 i:
,]6,�ìX 16óCopyCÙ

Æn�g»g,] Copies = 15020x16 ®Z
ic*�{�**e�X ,]Ð 2,00,000 ],]Å®Z�»Z0+Zi{ÎäÅÃÒ<Xt�áh+

15,020 X  16 = 2,40,320

,]ÅS®)�CìX 2,40,320 ®ZCÙgzi
B{�z�|Å¢zg]7,CìXÂeb 25 {�z�|ìXZq-�kc*�'eñ¯äÆn 15 Zq-�TÞ~ :3 Vw

{�z�|~Ä�'eñ¯ðY$Ëì? 15�
�TÞ~ñ���z�|ÅlZg ={15 i:

=15x1000

=15000ml

- B{�z�|�g»gì 25 aè°�'eñ¯äÆn
�' 600= B{Æ]�'Å®Z� 25 {�z�|~ó[ ®Z

1.5w:
14,235, 14,181, 5��~Â{�zª(���V~¬eg�yq¢�á@Å®Z�!*nKM .1

�g`H�HìXÂe��Zyeg�âV~q¢]�á@Å®Z�H�Ï? 10,578 Zzg 15,290
zz^qÝ�D�Z#�wpZyzZgÃ 5,87,500 ßu�ÆZN!*]~ÛA�g`�äzZáZyzZgÃ .2

zz^qÝ�D�XÂe��Ã<ZyzZgäÄzzIVÐ»x!qÝÅìX 3,52,768
ZzgÐ�WzZá(,}Ð(,ZZzggLÐgN*0*õyÏ°�sZzgZy»�ÛtC�X 0, 4, 3, 5 yÎV .3

�¡»g�C�XÂe��â{�Ñð~»g{ä~X 3,125 �¡»g�äzZá»g{ä~gziZ: .4
�P»gÅIX

[RV~V»ðHÃ,ð�}Ç? 52 ³¢a°�gëgÐ�̂@*ìÂC�� 600 Zq-V»ð .5
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¤/ZxìÂC��Zq-<0*�'»ziyH�Ç? 400 ³¤/Zx 8 <0*�'»ziy 5 )z~ziygppzZá .6

�âV~qæ] 6 ¢a�ÂCî� 875 ³¢a 1 qægziZ:yÐæg�awY@*ìXZ¤/yÐæg�J-»Ã, .7

HÃ,aw­Ç?
¢aÀZZEw�Æ�gi~ 40 T¢aÀZ�g»g�@*ìÂCî� 80¢a1 Zjw-pgxÑ^Æn°¤(̈DÃ .8

Ä)ÑF(Å|Zð�Yì?ZzgHÀZ!*¹gìÇ?
{ðzwZq-�y~�Ûz|#�@*ìA$e�� 750 gz[ìXZ¤/Zq-ðzw� 60 Zq-{ðzwÅ7 .9

�yÆ»6,ZkÃXg¶qÝ�Ï?
ÎGón�!ìw<ZzgsX

¢a»Ã,�/õJ�D�X 400 W\Z£W!*�~gT�ZzgW\�ÛRZøÃîÆn'Ð .1

³¢a�zgìR,+Ð�̂D�XZÏ§bW\ZK{!Æy 15 A$W\Ç0+SôîÆn�
³¢a�zgìH[Æfg=YD�X 18 ��

ZK{!ÆyîÆnW\äHÃ,�/õJHX (i)

�yJ-�̂DgìÂC�HÃ,�/õJ�zÐ? 7 ZÏ§bW\ (ii)

{0*ãÅ1LÞÑ@*ìXZ¤/Óx�VÆÑñ�ñ0*ãÃZq-N*é~ 2 W\ÆZjw~CÙZq-^ .2

{0*ãÅ¢zg] 600 ³{ìXQÌN*éÃå�äÆn'×h+ 2 eZw�c*YñTÅRö
�CìÂC��Ä�VÆ1�V»0*ãN*é~eZÑ�H?
ëäH5?
����zZ°Z�~ic*�{yÐgppzZÑ°�(,Z�@*ìXZ¤/�ñ��zZ°Z�~7VyÐ�VA$z{(,Z .1

BñÇTÆ!*NY+$»Wy%~ñ��y�(,Z�@*ìXZ¤/z{y�Ì7V�A$Z�y�)!*NY+$
Ð(».ÞHYñXZÏ§bWÐ(,JYñÇX
���yÎVÅæ�ÐZ°Z��z�ÜZk!*]»{mÒpg3Yñ�ZyÅÇ�gzVÅF,KM�g�&�X: .2

�**e� 8 ZyegyÎV»ZEw�D�ñ(,}Ð(,Z°�r�Â!*NY+$»Wy%~y� 5 Zzg 3, 8, 7

�**e�X 3 ZzgZÏ§bgLÐgN*°�r�Â!*NY+$»Wy%~y�
5äÐqÝ 1~999 )Zq-DÙZg(ìXt(,}Ð(,}&yÏ°� 1000 gLÐgN*egyÏ°� .3

~9999 ì�(,}Ð(,}egyÏ°� 10,000 �@*ìXÇZÏ§bgLÐgN*0*õyÏ°�
ìXZq-ÑÄìXt°�(,}Ð 1,00,000 5äÐqÝ�@*ìXZÏ§b}gLÐgN*byÏ°� 1

¦�äÐqÝ�@*ìXZÏ§bZ�(,}Z°Z�ÃqÝHYYìX 1~99,999 (,}0*õyÏ°�
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yÎVÆ� 3 »âÆZEwÆfg=Z°Z�Ã7,"Zzg�~æ�QìXy²!Âx~�ZNY+$Ð .4

z,yÐÆ 7 LL»âóóÎD�ZkÆ�CÙ�zyÎVÆ��ZNY+$»âÎc*Y@*ìX�}ó0*v,Zzg
�»âÎ�ZyÃ!*nKMDÙZgóÑÄZzg�zhzVÐe{)Zµ(HY@*ìXZ#�ÎZŅ̃ZòÂx~�ZNY+$

yÎVÆ�»âÎ�ZyÃF,KMzZgDÙZgZzg�ÐZµHY@*ìX 3 ÐCÙ
gzi%{i0+ÏÆF�V~(,}Ð(,}Z°Z�Å¢zg]Ck�CìX}I~ñ��Óx¤(̈DÅ®Z� .5

ÇîVc*àÅW!*�~àzVÆ�gxyÃ,c*�´Æ�gxyÃ,(,}eä6,GYäzZá',WæZ]z

�gWæZ]ÃÑg�äÆnz){X
³¢a 1 zZVzìX®Z 1000 zZVzóZzgB»È 100 T»È 1000 c*�gì�³Ð%Z� .6

B¢az){X 1000 T¢ac* 100=¢a1¢aó 1000=

PSàñ́V6,ëÇ�g»ç7�Mh�X1ëZ0+Zi{ÎMh�c*(�gCMh�X}ËÎZŅ̃Zò .7

C**z){X 51,000 ;ÅöÆ£«~**ø+Å®Z�ÃZ0+Zi{Î�
ÈMh� 4,000 c*4,100 ÃZ0+ZiU 4,117 Z0+Zi{ÎäÐ(�góÇ�gÐ�Ûd$�CìXZkn .8

TÃô}c*DÙZgÅãC�6,ç�ÆZN[�D�X
�D�ñÁz�c* Round off Fñ́V6,ãC�~¿6,FF)bÆ�Z[»Z0+Zi{Î**7,@*ìXZ°Z�Ã .9

�Ûd$�Ûd$�Z[Ã!~Æ�BCc*YYìX
Z°Z�Ãy²!ÂxZzgÎZŅ̃ZòÂx~ªCÙHY@*ìX .10

1887-1920 u�ZkgZâ�)yz*y(
gZâ�yz*y~LL°�~ÂxóóÆâCÙ�óz{¬yz*ã�óÎgZb

ÃgZt�¹Y@*ìóCÙ�w 1729 Î�Ì)ZÖ(ÆMÅwÐ**'×�H�HX
BecÃZyÅaZöÆ�y-xgc*èoc*Y@*ìX 22

~eZu]�áùH 2011 gZâ�Åc*�~Ó#ÖyÅY+$Ð
Ãgc*è»�w�ÛZg�c*�HX 2012 �HXÓ#ÖyÅY+$Ð
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Å¢zg]�C 1, 2, 3, 4, ........... *¸)®)~ëZâY»ÑgJ`�XZâYÆÑgÆn�Z°Z�
Å̂~ªCÙ�D�X N= {1, 2, 3, 4, ............} ìXZyZ°Z�Ã8Z°Z�ë�Xë8Z°Z�ÆÃLÃ
¦�ä6,Z�8°�qÝ�@*ìX}°� 1 8Z°Z�ÃHz�Üëäx@{Hì�ËÌ8°�~

¸&�ä6,�z!*g{8°� 1 qÝ�@*ì�8°�ìXÇZÏ§bËÌ8°�~Ð 17 ¦�ä6, 1~16

óó¸&H 1 óóÐLL 1 qÝ�@*ì��8°�ìXZ¤/LL 24 ¸&�ä6, 1 ~Ð 25 �qÝ�@*ìX}8°�
YñÂÌ8°�qÝ�@*ìX

ËÌ8°�»Z�°�:gzZzgê°�7gz°�B@*ìX
ìX 10 »:gz°� 9 °� }:
ìX 8 »7gz°� 9 °�

Z[�ñ�Z°Z�Æ7gzZzg:gzZ°Z�Ð].zwå<X
�¶Ky 8°� :gz°� 7gz°�
1 13
2 237
3 999
4 26
5 9
6 1

ZL�¹VÐn�!ìw<X
Ãy�8°�:gz°�7g�rX .2 Ãy�8°�7gz°�7g�r? .1

åZ°Z�: 2.2 

Ã (0) »:gz°�7�@*ìXZ#ë8Z°Z�~# 1 �áh+W\Zk!*]ÃYy`�VÐ�8Z°Z�~
�áï�D�XZk§bqÝ�äzZáZ°Z�ÃåZ°Z�ë�X

ëåZ°Z�ÃZk§bªCÙ�D�:
w = {0, 1, 2, 3, .............}

2022-23 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

� 2.1

åZ°Z�2
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t<:
Z�F,+å°�Ãy�ì? X1

ÎGÔn�!ìw<ZzgsX
HÓx8Z°Z�åZ°Z��D�? .1

HÓxåZ°Z�8Z°Z��D�? .2

åZ°Z�»°�~â6,ZÖg 2.3 

ÐªCÙ<Xâ6,Zk§bÆF¶Ky¯���ZNY+$ '0' Zq-âUXâ6,Zq-¶KyÎ�ZzgZkÃ
'ÐªCÙ<XÃð�z|¶KâVÆ�gxy»Ã,LLZ»ðÃ,óó 4, 3, 2, 1 )z~ÃA6,�VZzgZ7F,KMzZg

B@*ìXZSb°�~â6,�ZNY+$FåZ°Z�Å¶K0+��Mh�X
åZ°Z�»°�~â

Zz6,�ñ�°�~â6,ëY���ËÌ°�»7gzZk°�Æ�ZNY+$�@*ìX
Æ�ZNY+$0*c*Y@*ìXëÈMh 3 Ð(,Z�@*ìZzg°� 3 ó°� 4 ìX°� 4 »:gz°� 3 VwÆîg6,

��°�Æ�ZNY+$zZÑ°�(,Z�@*ìX
ZL�z2VÐW<Zzg].zwÃ6,<X

�¶Ky °� °�~â6,£x Z°Z�Æ�gxyģ
1. 12, 8 Æ�ZNY+$�@*ì 8'12 12 > 8
2. 12, 16
3. 236, 210
4. 1182, 9521
.5 10046, 10960

°�~â6,¦:
Å¦Ãn�~�°�~â6,ª6,H�HìX 3 Zzg 2 åZ°Z�Å¦°�~â6,ªCÙHYYìXZ°Z�

Ã5D�Xë°�~â6,�ZNY+$ê8-ÎD�6�Cc*�H 3~2 ÐÑzq�D�X 2 °�
6,qÐX 5 ìXë

2+3=5
®ZZ#Lë�zZ°Z�Ã¦�D�ë°�~â6,�ZNY+$WÐ(,_�XZy~ÐËÌ°�Ð
Ñz¬]�,X
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°�~â6,̧&
6,̈g<X 6-2

Ã̧&�**ìXë°�~âÆ!*NY+$�z�xw�'�D 2 ~Ð 6 ÐÑzq�D�aèëÃ 6 °�
®Z°�~6,!*NY+$Y**È¸&ìX 6-2=4 6,í�XZk§b 4 �6�̂~Cc*�Hë

t<X
fsÃ°�~â6,ªCÙ<X

1. 5 + 3 2. 5 - 3 3. 3 + 5 4. 10 + 1

°�~â6,¢[
»qÝ¢[¥x�D�X 4 x 2 Z[ë°�~â6,åZ°Z�Æ¢[»¿ZÐXW�m

%ûê8-Î**ìX 4 �xÆ�[Ð 2 »È°�â6,�ZNY+$ 2 x 4 ëY��

6,í�X 8 %ûê8-ÎD�Zk§bë 4 Z»ðÃ+VÐ 2 ÐÑzq�D��ZNY+$ (0)#
2 x 4 = 8 ®Z

t<X
°�~â6,øDfsÃ¥x<X

~ÐÃyÐ°�Ã̧&�**e�? 8 ÃqÝ�äÆn 5 °� .1
~ÐÃyÐ°�Ã̧&�**e�? 6 qÝ�äÆn 1 °� .2
~ÐÃyÐ°�Ã¦�**e�? 6 ÃqÝ�äÆn 8 °� .3

Å¢zg]�Ï? 6 ÃqÝ�äÆnÄ%û 30 °� .4

Z£Zzg>äï�°�~â»gHìZzgZkâ6,z{Zq-öÈ�X

>ä �xÔÂ?¹VáÏ? 5 �xQ 8 �xÔQ 3 Z£ä>Ð7YZ¤/?#Ð&ê8-ÎC�¬
6,áVÏZzg�VÐ 11 �xÅê8-~ 8 6,áVÏZkÆ��zu~ 3 ¹~¬&�xÅê8-ÎîVÏZzg

6,áVÏX 16 �xfe�ñ 5
°�~â6,¦z̧&ÆöÃZL W\HÎ!�>ä�¹ìz{9ì?>ÆZ�ZxÃZ@*gbX

�z2VÆ�BàX
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2.1w:
�X»f[Ò**]Åo<X (F) �ZzgÃyÐ»f[ (T) fsÆÃyÐÒ**]��t .1

8Z°Z�~Zq-°�Z(ìT»:gz°�7�@*X (i)

Z�F,+å°�ìX (0)# (ii)

ÓxåZ°Z�8Z°Z��D�X (iii)

°�~â6,Ë°�Æ!*NY+$0*c*YäzZÑå°�(,Z�@*ìX (iv)

°�~â6,Ë°�Æ�ZNY+$0*c*YäzZÑå°�(,Z�@*ìX (v)

°�~â6,Z�F,+å°�ÃªCÙ7HYYìX (vi)

°�~â6,ëZWF,+å°�ÃªCÙ�Mh�X (vii)

Æ�gxyÄåZ°Z��D�? 46 Zzg 27 .2

øDfsÃ°�~âÆfg=¥x<X .3
i. 6 + 7 + 7 ii. 18 - 9  iii. 5 × 3

CÙZq-�h~Ãy�°�ó�zu}°�Æ�ZNY+$zZµ�Ç? .4

i. 895 ; 239 ii. 1001 ; 10001 iii. 10015678 ; 284013

°�~â6,Z�F,+å°�Å¶K0+�<X .5

(< Zzg > ñizV´#Ö»ZEw�D�ñ{à»VÃ6,<X) .6
i. 8 .......... 7 ii. 5 .......... 2
iii. 0 .......... 1 iv. 10 .......... 5

»7gz°�ªCÙ<X 5 »:gzZzg 11 °�~â6, .7

åZ°Z�ÅS:]: 2.4 

Z°Z�Å4�ÆnåZ°Z�ÅS:]ÐzZ/�**¢zg~ìXW�åZ°Z�ÆPS:]»x@{�D�X
Ãð�zåZ°Z�kZzgZ7¦<X

HZy�zâV»ù·Ìå°��@*ì?'×h+VßV»x@{<ZzgY»XW\Å¦ÌZk§b�$ËìX
2

0

2 0

2

0

+

+

+

+

+

3

7

5 1

1

0

=

=

=

=

=

5

7

71

3

0

Zq-å°�ì
Zq-å°�ì
Zq-å°�ì
Zq-å°�ì
Zq-å°�ì

�Vët�Ù���zåZ°Z�»ù·Ìåå°��@*ìX
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HW\äå°�ÅÃðZ+�h~�@ìT»ù·å°�7ì?ë�Ù��Z+Ãð�h~7�C
ìX®ZåZ°Z�»�&ÈÙ{¤g�rìXZ=ZkÃåZ°Z�Æ�&~ÈÙ{¤äp¿¦ë�X

VBá�ÃÒ�D�X 5 W��Ù��åZ°Z�»�&äp¿¢[ÈÙ�@*ìc*7X
¢[»¿Zk§b�**e�

5 x 6 = 3 0 Zq-å°�ì
1 1 x 0 = 0 Zq-å°�ì
1 6 x 5 = 8 0 Zq-å°�ì

1 0 x 1 0 0 = 1 0 0 0 Zq-å°�ì     

7 x 1 6 = 1 1 2 Zq-å°�ì
�zåZ°Z�»qÝ¢[Ìå°���@*ìX®ZëÈMh�åZ°Z�»�&äp¢[ÈÙ{¤g�rìX
ZkaZkÃåZ°Z�Æ�&~ÈÙ{¤äp¿¢[ë�X
ÎGón�!ìw<ZzgsX

HåZ°Z�äp̧&óÈÙ{¤gnp�? .1
VßV»x@{�Æ{à»VÃ6,<X

ic*�{Ðic*�{VBá�Y»X
HåZ°Z�¿�ÆÒpÐÈÙ{¤gnp�XZ[ëfs»x@{�D�X .2

'×h+VßVÃfe�ñZkÅ¤&<X
Ð� (0)#

¥x�,X 6@2 W�
Ã!*g!*ģ&�Dgx 2 ~Ð 6 ÃÚ¸&�DgxìXª 2 ~Ð 6 Ð��**È 2Ã 6

qÝ:�YñX (0) ìXZ#J-��#

å°�ì
å°�7ì

å°�ì
å°�7ì
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)«%û( 6 - 2 = 4

)�zu~%û( 4 - 2 = 2

)�~%û( 2 - 2 = 0

6@2 =  3 Zk§b

»x@{�D�X 3@0 W�XZ[ë
Ã)Ú(̧&�**ì 0 ~Ð 3 �V6,ë
«%û 3 - 0 = 3

�zu~%û 3 - 0 = 3

�~%ûZÏ§b!*g;�ä6,Ì 3 - 0 = 3

��äÐ (0) Ht¿»�Ç?7XZk§btZq-°�7ì�ëqÝ�Mh�XZknËÌå°�Ã#
¥x°�qÝ7�@*Xª#Ð�Å°p7ÅY$ËX

t<X
Ã¥x<X 42@7 Zzg 12@3 .1

t¾Æ)z~�? 9@0 Zzg 6@0 .2

åZ°Z�Å$¨Í-+ö
GG

G
{¤
øDfs¦Æ¿»x@{<X

2 + 3 = 5 ;  3 + 2 = 5
ìXZ[t�¶X 5 �zâVßgÂV~ë�Ù��qÝ¦

7 + 8 = 1 5  ;  8 + 7 = 1 5
»ù·Ì)z~�@*ìX 8+7 Zzg 7+8 ë�Ù��

�V6,ù·Zq-�ìZ¤/p�åZ°Z�Å�h~Å¦ÅF,KMÃ$+ÑYñX
20+11, 25+10 '×h+VßVÐZkÅYõ�D�:

®ZtzZã�@*ì�ëËÌF,KM~�zåZ°Z�Å�h~¦�D�X
Zk§bëtÈMh��åZ°Z�~¦Å$¨Í-+ö

GG

G
{¤�CìX

øDfŝ»x@{<X

ëx@{�D���zâVßgÂV~qÝ¢[)z~ìXZ¤/påZ°Z�Æ¿¢[ÅF,KMÃ$+Ñ�HìX
z){XHZy»qÝ¢[Ì)z~qÝ�@*ì?®Zäp¿¦ 6x5, 7x9 '×h+VßVÐYõ<X}

Zzg¢[åZ°Z�$¨Í-+ö
GG

G
{¤gnp�X
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ÃÒÙ
�Wc* '×h+VßVÅæ�ÐYõ<

H¿̧&ÆnåZ°Z�$¨Í-+ö
GG

G
{¤gnp�c*7? .1

¿�ÆnåZ°Z�$¨Í-+ö
GG

G
{¤gnp�c*7? .2

¿¦z¢[Æn�iò{¤
øDfs»x@{<:

i. (3 + 4) + 5 = 7 + 5 = 12 ii. 3 + (4 + 5) = 3 + 9 = 12
(3 + 4) + 5 = 3 + (4 + 5)®Z

Ã¬¦ 5 Zzg 4 ~ë (ii) Ã¦�D�Z#� 5 Ã¬¦�ÆZkÆ�qÝ¦~ 4 Zzg 3 ~ë (i)

¦�D�XtåZ°Z�Æ�&Åäp¦�iò{¤BCìX 3 �ÆZkÆù·~
'×h+�kVßVÅæ�ÐZk{¤Å¤&<XHW\ÃZ+ÃðVwï$Ëì�VZy»ù·)z~:�X
øDfs»x@{<X

Æ�¾Å®Z�¥x<XW\ÃH�Z[qÝ�Z? (b) Zzĝ (a)^
�¾�XZk§bÀ�u 3x2 ~�¾Å®Z�Zq-ÜìXøg}0*kZkÆCÙZq-!*¾~ (a)^

ìX 4x(3x2)=24 Å®Z�
ìX 2x(4x3)=24 �¾�Zk§b�À�¾Å®Z� 4x2 ÆCÙZq-!*¾~ (b)^

4x(3x2)=2x(4x3)®Z
¿¢[~Ìë�Ù��³)qÝ¢[(Zq-�qÝ�@*ìXZ°Z�ÃËÌ§bF,KM�c*Yñ³

)qÝ¢[(W\ÃZq-�qÝ�@*ìX
tåZ°Z�Åäp¢[�iò{¤BCìX
ëÈMh��¿¦Zzg¢[~åZ°Z��iò{¤gnp�X
t<X

fsÅYõ<X

2x(4x3)= »�zkH (4x3)
(b)^

4x(3x2)= »egkH (3x2)
(a)^
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»ù·¥x<X 196+57+4 :1 Vw
196 + (57 + 4) i

=(196 +  4) + 57 (

$¨Í-+
ö

GG

G
{¤ )

= 196 + (4 + 57)
= (196 + 4 ) + 57 ( �iò{¤ )

= 200 + 57 = 257

¿¦~ëä�V6,�zâVS:]$¨Í-+ö
GG

G
Zzg�iò»ZEwHìX

HW\tCk�D��
$¨Í-+

ö

GG

G
Zzg�iòS:]ÆZEwÐ)b»iW�y�Y@*ì?
Ã¥x<X 5x9x2x2x3x5 :2 Vw

5x9x2x2x3x5 i:
  = 5 x 2 x 9 x 2 x 5 x 3  (

$¨Í-+
ö

GG

G
{¤ )

= (5 x 2) x 9 x (2 x 5) x 3 ( �iò{¤ )

= 10 x 9 x 10 x 3
= 90 x 30 = 2700

¿¢[~ëä�V6,�zâV$¨Í-+ö
GG

G
Zzg�iòS:]»ZEwHìX

HW\tCk�D��
$¨Í-+

ö

GG

G
Zzg�iò�:]ÆZEwÐ)b»iW�y�Y@*ì?

t<X
$¨Í-+

ö

GG

G
Zzg�iòS:]»ZEw�D�ñ¿<X

i. 319 + 69 + 81 ii. 431 + 37 + 69 + 63
iii. 2 × (71 × 5) iv. 50 × 17 × 2

ÎGón�!ìw<ZzgsX
? (16 ÷ 4) ÷ 2 = 16 ÷ (4 ÷ 2)H

åZ°Z�ÆÃLÆnH¿��iò{¤g�rì?
Y»�åZ°Z�ÆÃLÆn¿̧&Ì�iò{¤g�rìX

VB�£X 5 ZL�Z[Å¤&ÆnCÙZq-Å
fs»x@{<X

~�<X 3x4 Zzg 2x4 ¤/i+Ä)F,½»½(Ã�z�zVª 5x4

�¤/eÃeñ
�§iÐ
�'<
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®Z  5 x 4 = (2 x 4) + (3 x 4)

= 8 + 12 = 20

5 = 2 + 3 ÉMh�aè 5 x 4 = (2 + 3) x 4 ®Z
ÇZÏ§b

Zzg (5 + 6) × 7 = 11 × 7 = 77

(5 × 7) + (6 × 7) = 35 + 42 = 77

ë�Ù���zâV)z~�X
ZkÃë¿¢[Å

$©o-+
ö

GG

G
)Z_Og~({¤äp¿¦6,ë�X

$©o-+
ö

GG

G
{¤»ZEw�D�ñ

Å�g¥x<X 2x(5+6), 5x(7+8), 19x7+19x3

Ã
$©o-+

ö

GG

G
{¤»Z^�)éw�D�ñ¥x<X 12x75 :3 Vw

12 × 75 = 12 × (70 + 5)c*= 12 × (80 - 5) i:
= (12 × 70) + (12 × 5)c*(12 × 80) - (12 × 5)

= 840 + 60 = 900 c*= 960 - 60 = 900

t<:
Ã
$©o-+

ö

GG

G
{¤»ZEw�D�ñ¥x<X 25x78, 17x26, 49x68+32x49

¿¦z¢[ÆnÓ&ÐöIK
qÝ�@*ìX�zåZ°Z�»ù·Zq-*å°��@*ìX 12 Ã¦�D�ÂZq-*å°� 5 Zzg 7 Z#W\

HtÓxßgÂV~åZ°Z�Æne�@*ì?
].zw»x@{<X

ÃåZ°Z�~¦�D�Â (0) Z#ë#
Ã (0) �z!*g{z�å°�qÝ�@*ìZkn#

åZ°Z�»RÓ&ÐöIKë�X
øDfs].zw»x@{

<X
ë�Ù��ËÌå°�
Ð¢[�¶6,z�å°�qÝ 1Ã
¢[Å^~qÝ�@*ìX®Z
ÃåZ°Z�»¢!Ó&ÐöIKë 1

�X
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2.2w:
�~�Z:¬]ÅãC�6,iG%}òsX .1

ñizVzo�&g�z$+wÆfg=ù·¥x<X .2

i. 238 + 695 + 162 ii. 154 + 197 + 46 + 203

ñizVzo�&g�z$+wÆfg=qÝ¢[¥x<X .3

i. 25 × 1963 × 4 ii. 20 × 255 × 50 × 6

øDfsÅ�g¥x<X .4

i.  (368 × 12) + (18 × 368) ii. (79 × 4319) + (4319 × 11)

o�&S:]»ZEw�D�ñqÝ¢[¥x<X .5

i. 205 × 1989 ii. 1991 × 1005

{�z�|�áx~u',Z{�@*ìXZ¤/Zq-{�z�|Å7 44 {�z�|ðZzg 56 Zq-�z�|�ÛzlCÙgziZq-;9Ã .6

ÂCî�Zq-�y~z{Xg¶qÝ�}Ç? �`30

gz[�ÂC�tXg¶ 15 â^�y%h+D�XZq-â^,-Å7Z¤/ 10 Zzg 12 �ZzgÒ!*nKM .7

�z»0+ZgÃZ�Z�,ÐX
�h5�X .8

( ) RZ»ðK (a)

( ) ¢!Z»ðK (b)

( )
$¨Í-+

ö

GG

G
{¤äp¿¦ (c)

( ) ¿¢[Å
$©o-+

ö

GG

G
{¤äp¿¦ (d)

( )
$¨Í-+

ö

GG

G
{¤äp¿¢[ (e)

åZ°Z�Æ%ä 2.5 
)Õo(Æfg=F,KM�¶ÅÃÒ�,ÐXZq-¤/e6,eZF�z"gzVÆ Dots ëææ~ÆãC�~ZDwÃ

[XCÙZq-°�ÃZyZDw~ (iv) %,Zzg (iii)l(ii)â(i) �B)z~Ã,6,�VÐXZDw��¯**ì
ÐËZq-Å̂�´e�X)±ZDwÅZYi]7ìX

A$
A$
A$
A$
A$
A$

i. 1991+7 = 7+1991

ii.     68×50 = 50×68

iii 1

iv 0

v 879×(100+30) = 879×100+879×30
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åZ°Z�Ãææ~ÆãC�~%âV)ªV(Æfg=ªCÙ�Mh�XøDfs»x@{<X
CÙ°�ÃâÅ̂~ªCÙ�Mh�X /

ÐªCÙHYYìX       Ã 2 °�
ªCÙHYYìz){z){  Ð     Ã 3 °�

�Z°Z�Ã!k3�5Ðö GG^~ªCÙ�Mh�X /

Zk§bCc*YYìX Ã 6 °� : }
»Ý�X 3 �Zzg 2 ëx@{�D��Zkl~

Ã%,ú^~ªCÙ�Mh�X 9c*4 �Z°Z��

4 9
z{ÃµZ°Z��&%,^Å§bªCÙHYYìX�V6,ëZq-%ä6,̈g�D�

4=2x2 ��Zq-»ï%,ì 4
9=3x3 ��Zq-»ï%,ì 9

ZkÆ�z{Ãy�°�ìTÃ%,ú^~F,KM�c*YYì?
ÌZq-»ï%,ìX 16 ìYè 4x4=16 W�ãÐëCMh��Z�°�

Z°Z�¥x<XÎ%,ú^~F,KM�}Mh�? 3 Z�
Z°Z�C�Î!k3�5Ðö

G

G^F,KM�}Mh��%,7�X 5 Z,
�Z°Z�Ã[ú^~F,KM�}Mh�X

3 6
�VZk!*]Ãf�d�k�[ú^F,KM�ïz�ÜÁZiÁ�zI)z~�VXF,KM�ïz�ÜCÙZq-

0nX (Vertex) �ZzgåZz6,Å�~ÜsZq-�`0*c*Yñ@*�Zq-gZk 4, 3, 2, 1 �~ÕoÅ®Z�
Z�Â°�C�TÅ[úF,KM�~Y$Ëì?Z,ZzgZ°Z�C�X

»�Vx@{Hì?CÙ�~ñ��ÕoÅ®Z�»x@{<XZk6,̈g (Pattern) HW\äË%ä
<XZ[fsÅ].zwå<X

°� â l %, [
2 ;V 7 7 7
3 ;V 7 7 ;V
4 ;V 7 ;V 7
5
'

25

%,ìc*7XYV? 1 H°�
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ÃÒ<X
ÃyÐ°�ÃÜsâÅ̂~ªCÙHYYì? .1

z{ÃyÐZ°Z��Î!k3�5Ðö
G

G^~ªCÙHYYì? .2
z{ÃyÐZ°Z��Î%¹̂~ªCÙHYYì? .3

'6, 3 z{ÃyÐZ°Z��ÎÀ^~ªCÙHYYì?} .4

Z°Z�Æ%ä
¿Æ¿ÃW�y¯äÆnë%âV»ZEw�Mh�XøDfs»x@{<X

1. 296 + 9 = 296 + 10 - 1 = 306 - 1 = 305
2. 296 - 9 = 296 - 10 + 1 = 286 + 1 = 287
3. 296 + 99 = 296 + 100 - 1 = 396 - 1 = 395
4. 296 - 99 = 296 - 100 + 1 = 196 + 1 = 197

W�Zq-ZzgF,KM»x@{�,ÐX
1. 65 × 99 = 65 ( 100 - 1) = 6500 - 65 = 6435
2. 65 × 999 = 65 (1000 - 1) = 65000 - 65 = 64935
3. 65 × 9999 = 65 (10000 - 1) = 650000 - 65 = 649935
4. 65 × 99999 = 65 (100000 - 1) = 6500000 - 65 = 6499935

z){
Ð¿§jÐ¾§b¢[�c*YYìXZ(¿ 9,99,999......... �Vë�Ù��Ë°�Ã

§j)bÃi�ä~æ�ÇgU*"$�D�X
Ð¢[�¶ÃeD�X)Zk§bÆ'×h+ 5,15,25,........ øDfsF,KM»x@{<�Ë°�Ã

ÎZÑ]W\i�Mh�(

2.3w:
fsÅF,KM»x@{<X .1   

sXHW\CMh��¾§btF,KMc*%:»x�@*ìX (Steps) Z�egæZg`
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øDfsF,KM»x@{<X .2
91 × 11 × 1 = 1001
91 × 11 × 2 = 2002
91 × 11 × 3 = 3003

Z��]æZg`sXZzgZyÅ¤&<X
ZkF,KMÃWÐ(,J�X 143x7x1, 143x7x2......

Ðf6îg6,¾§b�c*YYìXqÝ�ä 9Ã 25692359 Zzg 35702369, 13680347 Z°Z� .3

zZà6,̈g<X
ëäH5

�2ÌÆnZEwGYD�ó8Z°Z�BD�X 1, 2, 3, ....... Z°Z� .1

ÆCÙ8°�:gz°�g�rìX 1 CÙ8°�»7gz°��@*ìXÎZñ .2

Ã�áï�D�Â�åZ°Z�»�&qÝ�@*ìX 0 8Z°Z�Æ�&~Z¤/ë .3

W={0, 1, 2, 3, ........}

Æ:gz°�g�rìX 0 CÙå°�»7gz°��@*ìXCÙå°�ÎZñ .4

Æ8Z°Z�BD�X (0) Óx8Z°Z�åZ°Z��D�ZzgÓxåZ°Z�ÎZñ# .5

ë°�~â6,åZ°Z�ÃªCÙ�Mh�X°�~âB¦ó¸&Zzg¢[ÆZqwÃW�ãÆ�BCc*YYìX .6

°�~â6,¿¦ÃCDz�Ü�ZNY+$(,JY@*ìZ#�¿̧&ÃCDz�Ü!*NY+$(,JY@*ìX¿ .7

Ð)z~ÃA6,�ZNY+$ê8-Îc*Y@*ìX (0) ¢[~#
åZ°Z�äp¿¦Zzg¿¢[ÈÙ{¤gnp�XåZ°Z�äp¿̧&Zzg¿�ÈÙ{¤~7gnpX .8

ÐËÌ°�Å�Å°p7ÅY$ËX (0)# .9

¢!Z»ðKB@*ìX 1 RZ»ðKB@*ìZ#� (0) åZ°Z�~# .10

åZ°Z�$¨Í-+ö
GG

G
{¤äp¿¦Zzg¿¢[gnp�X .11

åZ°Z�äp¿¦z¢[�iò{¤gnp�X .12

åZ°Z�¿¢[ó¿¦6,$©o-+ö
GG

G
)Z_Og~({¤g�rìX .13

åZ°Z�Å$¨Í-+ö
GG

Gó�iòz$©o-+ö
GG

GS:]W�ãÐ)bÃi�ä~@zçzyU*"$�D�XZÒëZyÃ .14

Yä%Zy»Z:t�DgT�X
Z°Z�ÅF,KM:Üs�pÆqï�CìÉf6)b�ä~»gWæU*"$�D�XtZ°Z�Å .15

S:]Ã4îg6,K~øg~æ��D�X
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W�fsÅßg�w»x@{�D�X
e<Ð½ZZq- 125 gZãZL-xaZöÆñµ6,�¹V~e<��**eSìXgZãÆzZ­ä

CY�X 25 e/y%h+Ñc*XgZãÅ)®)~
gZãät�/õJH�e<Å�Zk§b��CÙ
¤(̈DÃ)z~îg6,e<�X¬Zkä°

e<�¶»ZgZ�{Hpe<!*¹g{ 2 ¤(̈D
e<°¤(̈D 3 YäÆZk**]¸A$Zkä

Ã�¶»ZgZ�{ªCÙHQÌ¼e<!*¹g{YäÆ
e<°¤(̈DÃ 5 Zk**]¸XZkäWy%~

�¶»�/õJ�1XZ[Zq-Ìe<!*¹:g;X
HëgZ�&îg6,Zk»�Z[qÝ�Mh�X
W\Îa�C�X!*Ç�Z[�}Mh�

Ð�HYYìX��)oV~W\Ë°�Æ�5+k,~ÆnZZßßVÐ0 5Ã 125ª125@5

Ðåîg6,��@*ìc*7Zk!*[~ë�� 10 Zzg 9, 6, 5, 3, 2 zZ/qÝ�`�Xª�c*�H°�Wc*
Æn�5+k,~ÆZßwÃ¥x�,ÐX 11 Zzg 8, 4 ¥â]»Z¬�{�,ÐX�B��B

�5+k,~ÆZßw: 3.2 
XHW\tÈMh�� 7 �ÇX{g`ë 1 Ð��D�A$!*¹ 4Ã 29 6,̈g<XZ#W\ 29 °�

Ðåîg6,�.Þ�ì?YV? 4ó29

~{g`ëZzg!*¹¥x<? 24@4

Ðåîg6,�.Þ�ì?YV? 4ó24H
�Âz{ '0' )Z¤/Zq-°�ÃË�zu}°�Ð��ä6,!*¹ ®ZÃð°�Ë°�Ðåîg6,��@*ìÂ!*¹#gLìX

°�åîg6,�.Þ�ì(
Yõ»z{§iT~�Æ%�c*�H°�Zq-�zu}°�Ð�.Þ�ìc*7¥x�**��5+k,~»

ZßwB@*ìXZ[ë��)oV~¼�ñ�5+k,~ÆZßw»Z¬�{�,ÐX

2022-23 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

� 3.1

Z°Z�»ö3
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Ð�5+k,~»Zßw '2' 3.2.1

fs~�ñ�Z°Z�Æeg^»x@{<X
Z°Z�»eg^

(»¶KyÎ�XHW\äZyZ°Z�ÆZ»ðÆ£xÅF,KM6,̈gHì?Zy x ÆZDs6,¢[) 2 Z[W\

0*c*Y@*ìXZyx@Z]Å¯6,ëtÈMh��LLZ¤/Ë°�ÆZ»ð 8c*6, 4, 2, 0 ÓxZ°Z�ÆZ»ðÆ£x6,å
Ðåîg6,�.Þ��ÇóóX 2 �A$z{°� 0c*8c*6c*4c*2 £x6,

t<X
Ðåîg6,�.Þ��?¿�Æfg=Ì¤&<X 2 °� 953, 9534, 900, 452H

Ð�5+k,~»Zßw '3' X3.2.2
z){6,Ì�Z],{¯Mh�XH 54, 36, 27, 21 ZDs6,�Z],{¯�XW\Z°Z�� 3 Zz6,Æ].zw~

W\ZyZ°Z�ÆZ»ðÆ£x6,Ë{mF,KMÃ0*D�XëZyZ°Z�~Ãð{mF,KM70*D�XYèZ»ðÆ
�zâVÆZ»ð£x6,y� 37 Zzg 27 Ð��ÌMh�c*7Ì�MhX}Z°Z� 3 £x6,ñ��Zq-�yÐ

Ðåîg6,�.Þ��X 3 ìXHt�zâVZ°Z� 7
Z°Z�ÆyÎV»ù·¥x<X 21, 36, 54, 63, 72, 117

Ðåîg6,�.Þ��X 3 tÓxù´
Ðåîg6,�.Þ��@*ìóóX 3 Ðåîg6,�.Þ��A$z{°�Ì 3 ®ZëtÈMh��LLZ¤/°�ÆyÎV»ù·
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t<X
Ðåîg6,�.Þ��? '3' ¤&<�Wc*øDfsZ°Z�

7874 (iii) 36129 (ii) 45986 (i)

Ð�5+k,~»Zßw '6' :3.2.3
»¶KyÎ�X (X) ÆZDs6, 6 Z°Z�Æeg^~

HW\Ãð{m!*]x@{�D�X
Ðåîg6,�.Þ�ìX 3 Zzg 2 Y;VtF,KM

ÐÌåîg6,�.Þ��ÇX 6 �zâVÐåîg6,�.Þ��@*ìA$z{°� 3 Zzg 2 LLZ¤/Ãð°�
ÃÒ<X

Ðåîg6,�.Þ�ì?YV? 6ó7224 H°� .1

Ðåîg6,�.Þ��? '6' yÏZ°Z�ÅZ+�zVB�£� 4 .2

?YV? Ðåîg6,**�.Þ�ì 3 Zzg 2 Ðåîg6,�.Þ��p '6' HW\Z+ÃðVw�}Mh�� .3

Ð�5+k,~»Zßw '9' :3.2.4

)!*¾(¯�X o ÆZDs6, 9 Z°Z�Æeg^~
Ð�5+k,~ÅYõ<Z[ËZßwB%äÃ�l�äÅÃÒ<)Z�ág{:yÎV»ù·(°�ÆÓx 9

Ðåîg6,�.Þ�ìX 9 yÎV»ù·
Ðåîg6,�.Þ�ìX '9' �� 9+9=18~99 ZÏ§b°� 8+1=9~81 }°�

Ðåîg6,�.Þ��@*ìX 9 Ðåîg6,�.Þ��A$z{°� 9 Z¤/°�ÆÓxyÎV»ù·
t<:

Ðåîg6,�.Þ�ì? 9ó9846 H°� .1

Ðåîg6,�.Þ�ì? 9 °� 8998794 �»¿G%C��Wc* .2

�zâVÐåîg6,�.Þ�ì?Yõ<X 9 Zzg 3ó786 H°� .3

Ð�5+k,~»Zßw 5 :3.2.5

Ðåîg6,�.Þ��? 5 °� 50 Zzg 45, 40, 35, 30, 25, 20 HZ°Z�
Ðåîg6,�5+k,ì?YV? 5ó53 H°�

Ðåîg6,�.Þ��? 5 �Vz{Z°Z� 5 Zzg 0 HW\tÈMh��Z,Z°Z�XÆZ»ðÆ£x6,
Ðåîg6, 5 Z°Z�»x@{<XZ0+Zi{Îb�z{ÃyÐZ°Z��� 5785, 6021, 1000, 101010, 9005

�.Þ��?Zzg¿�Æfg=¤&<X
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Ð�5+k,~»Zßw '10' :3.2.6
(»¶KyÎ�X P ÆZDs6,) 10 Z°Z�Æeĝ~

W\Hx@{�D�?
ÓxZ°Z�ÆZ»ðÆ£x6,y�#ìX .1

Ðåîg6,�.Þ��X 5 Zzg 2 ÓxZ°Z� .2

3.1w:
Ðåîg6,�.Þ��? 6 ÐZzg 3Ð2 qgzfs~ÃyÐZ°Z� .1

Ðåîg6, 10 Ðåîg6,�.Þ��?ç<XYõ<�Wc* 10 Zzg 5 qgzfs~ÃyÐZ°Z� .2

ÐÌåîg6,�.Þ��? 5 Zzg 2 �.Þ�Z°Z�
Æ�5+k,~ÆZßßVÅãC�6,].zwÃå<X 9 Zzg 3 .3

yÏÃð&ZZ°Z�¯�ìwgì�yÎV» 3 yÎV»ZEw�D�ñÃð&Z 8 Zzg 9,  1 .4

Ðåîg6,�.Þ��X 9 ZEwZq-�%û�Zzg¤&<�ZyÐ�WzZáÃyÐZ°Z�
Ãåîg6,��D�? 12345 ~ÃyÐZ°Z� 2, 3, 5, 6, 9 .5

°�ÃZyF,KM)�ZNÐ!*NY+$(~sZzgC��tÃµZ°Z�Ðåîg6,��@*ìX 12345

Ð9 Zzg 6, 5, 3, 2 yÏZ°Z�sZzg¤&<�Wc*tZ°Z� 2 »ZEw�D�ñÂ 5 Zzg 4, 3 yÐ .6

åîg6,�.Þ��?
Ðåîg6,� 3 qgzfsZ°Z�Æ{à»VÃñizVy�)Z�F,+c*ZWF,+(Ð6,<@*�z{°� .7

�YñX
i. __ 6724 ii. 4765__ 2  iii. 7221__ 5

Ðåîg6,��Yñ? 5 ~¦�ä6,z{ 123 e��z{Ãy�Z�F,+°�ìTÃ .8

Ðåîg6,��YñX 10 ~Ð̧&�ä6,z{ 256 e��z{Ãy�Z�F,+°�ìTÃ .9
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Zb%Zñ¢! 3.3 

Ð�5+k,~ÆZßwÐ0J`�XZ[ëZb%Zñ¢! 10 Zzg 9, 6, 5, 3, 2 Z[J-ëZ°Z�
Æ¦gÐ0¥â]qÝ�,ÐX

W�fsÆqÑ]»x@{�D�X
n�XZzgZkät�/õJH�ZyjVÃ»ÝÅ̂~Zk§bF,KM�bì�CÙ»Ý~)z~ 6 è+Æ0*k

jVÃZßgÂV~F,KM�c*ìX 6 ®Z�~ngÇYNXZk§bè+ä

Ã�zZ°Z�ÆqÝ¢[Æîg6,Z§hVÐ�YYìX 6 èÃg{!*ÑF,KMÐè+ätx@{H�
6 = 1 × 6 6 = 2 × 3 6 = 3 × 2 6 = 6 × 1

ÆZb%Zñ¢!�X 6ó3 Zzg 2 åîg6,��@*ìX®Z 6Ð3 Zzg 2 Åæ�ÐëtÈMh�� 6=2x3

ÆZb%Zñ¢!�X 6Ì6 Zzg 1 Åæ�ÐtÈMh�� 6=1x6 Zk§b

��D�X 6 Zzg 3, 2, 1 ÆZb%Zñ¢! 6 Zk§b

Zq-°�Ãåîg6,��äzZÑ�zuZ°�Zk¬°�»b%z¢!B@*ìX
tÓxó 6 Zzg 3, 2, 1 �zu}ZÖp~ëtÈMh��CÙ°�ZLb%z¢!Ðåîg6,��@*ìX�V6,

»b%z¢!7ìXYV? 16ó5 ÆZb%Zñ¢!�X°� 19ó19 Zzg 1 ÆZb%Zñ¢!�XZÏ§b 6

øDfs»x@{<X
°� Zb%Zñ¢!

12
18
20
24

1, 2, 3, 4, 6, 12
1, 2, 3, 6, 9, 18
1, 2, 4, 5, 10, 20
1, 2, 3, 4, 6, 8, 12, 24

èÃg{!*Ñ].zwÐëtx@{�D��
CÙ°�»b%¢!�@*ìZzgt�&ÐZ�F,+b%¢!ìX '1' .1

jVÃZEw�D�ñF,KMÆ�ÂF,KMìX 6
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CÙ°�óp�»b%¢!�@*ìZzgtZb%Zñ¢!~ZWF,+b%¢!�@*ìX .2

CÙb%¢!́°�Æ)z~�@*ìc*ZkÐgN*�@*ìX .3

CÙ°�ÆZb%Zñ¢!öz��D�ªZy»ÑgHYYìX .4

t<X
ÆZb%Zñ¢!¥x<X 80 °� .1

ÆZb%Zñ¢!¥x<XZzg¿�Æ 28 HË°�ÆÓxZb%Zñ¢!óZk°�Ãåîg6,��Mh�? .2

fg=¤&<X
Zy�zZ°Z�Æ�Ût»Ìb%z¢!ì? 3 »b%¢!ìXH 24 Zzg 15ó3H .3

G�Zzg%�'Z°Z� 3.4 

fs~�ñ�PZ°Z�ÆZb%Zñ¢!»x@{�D�X
°� b%¢! b%¢!Å®Z�
1 1 1
2 1,2 2*
3 1,3 2*
4 1,2,4 3
5 1,5 2*
6 1,2,3,6 4
7 1,7 2*

qgz!*Ñ].zwÅæ�Ðe��ÃyÐZ°Z��zZb%Zñ¢!gnp�?
ó1 ¶KyÆfg=ªCÙH�Hì(XªL * egZ°Z���Üs�zZb%Zñ¢!gnp�X)].zw~ 7 Zzg 5, 3, 2

Zzgz{°�p�X
BD�X (Prime Numbers) Zzgp�z{°��@*ìG�Z°Z� 1 Z,Z°Z�XÆZb%Zñ¢!

z{ÃyÐZ°Z����zÐiZZ+Zb%Zñ¢!gnp�?
BD�X (Composite Numbers) z){'%�'Z°Z� 6,4 Z,Z°Z���zÐiZZ+Zb%Zñ¢!gnp�}
ÜsZq- 1 Ð(,}�VXÃy�°�ÜsZq-b%¢!g�rì?°� (10) %�'Z°Z�ÅVB�£��k 5 Ãð

:ÂG�°�ìZzg:ì%�'°�X 1 �b%¢!g�rìz{)z{p�(®Z
ÃÒ<X
Z�F,+G�°�Ãy�ì? .1
Z�F,+%�'°�Ãy�ì? .2
Z�F,+¤t%�'°�Ãy�ì? .3
Ãð0*õ¤tzñ%�'Z°Z�C�? .4

G�°�ìc*%�'°�ì?YV? 1H .5
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Z°Z�Æ�gxyWäzZáG�Z°Z�Å 100@*1 Ë°�ÆZb%Zñ¢!¥xK%ëW�y§jÐ
tXx~Zk§jÃgZòHXW� 3ä(Eratosthences) ¶K0+��Mh�X�g-**ãgc*è�ZVZk,Zðd-£4ø

GE

Z°Z�sX 100@*1 Zk§j»x@{�D�X

:ÂG�ìZzg:�%�'°�X 1 �£Yè (x) Ã»^ 1 :(1) %³
�£X (x) 'z){Ã»^ 8, 6, 4 ÆÓxZDsÃª 2 6,�Z],{¯�Zzg 2 °� :(2) %³

�£X (x) ÆÓxZDsÃ»^ 3 6,�Z],{»¯�Zzg 3 ìZkn 3 Z�)sH�Z°� :(3) %³
(�£X x ÆÓxZDsÃ»^) 5 6,�Z],{¯�Zzg 5ìÔ 5 Z�)sH�Z°� (: 4 %³)
»¶KyÎ�Z�X (x) ZkeÃYg~gqp@*�CÙ°�6,c*Â�Z],{»¶KyÎ�c*�' :(5) %³
Æ�'G�ñÓxZ°Z�%�'Z°Z��X 1 Zk§b�Z],{Æ¶KyÎñ�ñÓxZ°Z�G�Z°Z��XZzgÎZñ

ÃÒ<X
ËG�°�ÆyÎVÃ!*ëps�D�ñ�6,H�z!*g{G�°��qÝ�@*ì?ÎGX .1

yÏG�°�k( 2 Z,G�Z°Z�»Z0+Zi{Î�C�)Z�ág{:
G�°�ì?ZyyÎVÃ!*ëps�D�ñHW\'×h+�zG�Z°Z�¥x�Mh�X 311 W\Y��� .2

)c*(Z�°G�Z°Z� (Co-prime Numbers) ëG�Z°Z� 3.4.1
»x@{<X 8 Zzg 3 Z°Z�

�² 3 Zzg 1 ÆZb%Zñ¢! 3
�1, 2, 4, 8 ÆZb%Zñ¢! 8

ìX 1 �zâV»�ub%¢!ÜsZzgÜs 8 Zzg 3
(Relatively Prime) �@*ìëG�c*Z�°G� 1 ®ZZ,Z°Z�X»�ub%¢!ÜsZzgÜs

�hëG�Z°Z�sX 2 Z°Z�BD�X�ub%¢!¥x�D�ñ
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»x@{<XHt�zâVG�Z°Z��? 5 Zzg 4 �zëG�Z°Z� :1 Vw
�G�°�ìX 5 G�°�7ìXÜs 4 7X i:

®ZëÈMh�LLÓxG�Z°Z�ëG�Z°Z��D�1ÓxëG�Z°Z�G�7�Dóó
(Twin Primes) a%zZVG� 3.4.2

, (11, 13) (5, 7), (3, 5), »�Ût�a%zZVG�Z°Z�BD�} 2 Z,G�Z°Z�XÆ�gxy
){X (41, 43),

HÓxa%zZVG�Z°�Z�óëG�Z°Z��D�XI�<X
t<X
���Z°Z�~ÐëG�Z°Z�Æ�h-VÅ¶K0+�<X

10 Zzg 9, 8, 7, 6, 5, 4, 3, 2

3.2w:
øDfsZ°Z�ÆÓxZb%Zñ¢!sX .1

115 (iv 96 (iii 23 (ii 36 (i

øDfs�h-V~ëG�Z°Z�Å¶K0+�<X .2

216 Zzg 215 (ii 18 Zzg 35 (i

17 Zzg 68 (iv 30 Zzg 415 (iii

Æ�gxyZWF,+G�°�Ãy�ì? 20@*1 Z°Z� .3

Æ�gxyG�Zzg%�'Z°Z�Å�gzÈ~<X 30@*10 .4

�XZk%:ÅãC�6,�z�hG�Z°Z�Å¶K0+�<� 7 Zzg 1 G�Z°Z��XZy�zZ°Z�ÆyÐ 71 Zzg 17 .5

ÐgL�VX 100 °�
ÐÁ�VX 20 &�ha%zZVG�Z°Z�s� .6

�X 35 Z,�zG�Z°Z�C�X»qÝ¢[ .7

�X 36 Z,�z¤tG�Z°Z�C�X»ù· .8

ÐgL�VX 100 �]Z,áZF,%�'Z°Z�s�� .9

�X 53 Z,&¤tG�Z°Z�C�X»ù· .10

�X 10 Z,�zG�Z°Z�sX»�Ût .11

Ðåîg6,�.Þ��X 5 ÐÁZ,&�hG�Z°Z�Å¶K0+�<X»ù· 20 .12
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G�Zb%Zñ¢! 3.5 
Z#Ë°�Ãb%z¢!ÆqÝ¢[~ªCÙHY@*ìëë��Z°Z�ÃZb%Zñ¢!~AsH�HìX

Zb%Zñ¢!¥x�ä»§i��gZÝZb%Zñ¢!~As)As¢!(B@*ìX
ÃøDfs§hVÐZb%Zñ¢!~AsHYYìX 24 Zb%Zñ¢!~As�äÆZ§j�D�X}

i)  24 = 1 × 24  ii)  24 = 2 × 12 iii) 24 = 3 × 8
iv)  24 = 4 × 6 v) 24 = 2 × 2 × 2 × 3

~�zâVb%z¢!%�'Z°Z� (iv) ~Zq-b%z¢!G�ìZ#��zuZb%z¢!%�'°�ìX (iii) Zzg (ii)

~ÓxZb%Zñ¢!G�Z°Z��X (v) �X²
Zknt§iG�Zb%Zñ¢!~AsB@*ìX
®ZG�Zb%Zñ¢!~As�äÆ��Zb%Zñ¢!qÝ�D�Z7'×h+b%¢!~As7HYYìX

G�Zb%Zñ¢!~AsÆ§j: 3.5.1
ÃG�Zb%Zñ¢!~As�äÆnë$©o-+ö

GG

G
§iZEw�D� 42

$©o-+
ö

GG

G
§i: .1

�Zk§bìX
�&Ð¬Z�F,+G�b%z¢!Ð�<XZkeÃZÏ§bYg~gqpZkz�ÜJ-

»G�Zb%Zñ¢!~As 42=2x3x7 qÝ:�X 1 �³
ÃG�Zb%Zñ¢!~As�äÆnëZb%Zñ¢!»o~§iZEw 60 Zb%Zñ¢!»o~§i: .2

�D��Zk§bì:
Zk§jÆ%Zi
Ã�zZ°Z�ÆqÝ¢[Æîg6,sX 60:1 %³
Ã'×h+Zb%Zñ¢!~As<Xaèt%�'Z°Z��X 15 Zzg 4:2 %³

:�ÃZkz�ÜJ-Yg~gqpZ#J-�Óxb%z¢!G�Z°Z� 3 %³
ÆG�Zb%Zñ¢! 60=2x2x3x5 �qÝ�VX

t<X
ÃG�Zb%Zñ¢!~As<X 36 Zzg 28

$©o-+
ö

GG

G
§iZEw�D�ñ .1

ÃG�Zb%Zñ¢!~As<X 42 Zb%Zñ¢!»o~§iZEw�D�ñ .2

3.3w:
ÆZb%Zñ¢!Æo~§i~¸T$�{Z°Z�sX 90 .1
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ÃZb%Zñ¢!~As<X 84
$©o-+

ö

GG

G
§iZEw�D�ñ .2

yÏ(,}Ð(,Z°�É�óZkÃG�Zb%Zñ¢!~As<X 4 .3

ZG�Z°Z�Ã¢[�¶6,qÝ�äzZÑZq-Z�F,+°��VXÂCî�~Ãy�V? 4~ .4

�uZb%Zñ¢! 3.6 

øDfs].zw»x@{<X
°� 12 18

Zb%Zñ¢! 1,2,3,4,6,12 1,2,3,6,9,18

�X 6 Zzg 3, 2, 1 Æ�uZb%Zñ¢! 18 Zzg 12

�ub%z¢!z{Z°Z��D���ñ�ÓxZ°Z�Æb%z¢!�D�X
Æ�uZb%Zñ¢!¥x<X 24 Zzg 20 Z[W\

(Highest Common Factor) (HCF) ¬�ZW�u 3.6.1

�eñ�ZyZb%Zñ 6 Zzg 3, 2, 1 Æ�uZb%Zñ¢! 18 Zzg 12 èÃg{!*Ñ].zwÅ¯6,ë�Ù��
ó»¬�ZW�uìX 18 óZzgL 12 ZWF,+b%z¢!ìX®ZëÈMh��L 6 ¢!~Ãy�ZWF,+b%z¢!ì?

�zc*�zÐiZZ+Z°Z�Æ�uZb%Zñ¢!~ZWF,+°�ÃZWF,+�ub%z¢!c*¬�ZW�u
)qXZXx(ë�X

¬�ZW�u¥x�ä»§i 3.6.2

G�Zb%Zñ¢!~As»§i .1

X Æ¬�ZW�uÃG�Zb%Zñ¢!~As�D�ñ¥xHYYìXøDfs»x@{< 36, 30, 20

ìX 2x3=6 »�ub%z¢! 36 Zzg 30, 12

ìX 6 »¬�ZW�u 36 Zzg 30, 12®Z
t<

»¬�ZW�u¥x<X 28 Zzg 16, 12

®Z
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¥x�**X (HCF) Ú¿�Æfg=¬�ZW)qXZXx(�u .2

Zk§i�Ã�g-**ãgc*è�ZVZ½käZX�HìXZk§i~�ñ�Z°Z�~ÐZWF,+°�Ã
#WäJ-�<XZk§b (0) Z�F,+°�Ð��D�Zzg!*¹�qÝ�@*ìZk�gÐ)¬xm(Ã!*¹

Wy%~¬xmÃZ°Z�»qXZXxë�X
»qXZXx¥x< 64 Zzg 56 :(2) Vw

i:

qÝ�ZìX (0) ìYèZkÐ��ä6,!*¹# 8 Zk§bWy%~¬xm
ìX 8 »¬�ZW�u)qXZXx( 64 Zzg 56®Z

(,}Z°Z�»qXZXx¥x�äÆnt§i»gWæU*"$�@*ìX
»qXZXx¥x<X 60 Zzg 56, 40 :3 Vw

i:
»qXZXx¥x�D�X 56 Zzg 40 ¬Ë�zZ°Z�»qXZXx¥x<XW�¬ :1 %³

ìX 8 »qXZXx 56 Zzg 40 Zk§b

Z[�}°�Zzg¬�zZ°Z�ÆqXZXx»qXZXx¥x�,X :2 %³
»qXZXx¥x�D�X 60 Zzg 8 W�Z[ë

ì4 »qXZXx 60 Zzg 8®Z
ìX 4 »qXZXx 60 Zzg 56, 40 t°�èÃg{!*Ñ&Z°Z�»qXZXx�@*ìX®Z :3 %³
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t<X
»qXZXx¥x<X 49 Zzg 35, 28

ÎGón�!ìw<ZzgsX
�zZ°Z�»qXZXxH�@*ì?

áZF,¤tZ°Z� (iii) áZF,ñZ°Z� (ii) áZF,Z°Z� (i)

W\äHx@{Hì?ZL�¹VÐW<X
{Pz̄%ñ��ìXZWF,+Rö»e:¥x<TÆfg= 680 {Zzg 850 �z-zV~!*nKM :4 Vw

�z-zV~ñ��Pz̄%ÅlZgÃåîg6,**\ÃX
�z-zVÃ£/ZWF,+eäÐ**L»Ètì�ZkÅRöÐ�zâV-ÅlZgÃåîg6,�H i:

»qXZXx�@*ì 680 Zzg 850 YnXZkÆ´z{tRöZWF,+Rö�ÏXtZWF,+Rö�gZÝZyZ°Z�
{�ÏX 170 ®Z�zâV-zV~ñ��%Åeö�äÆnZWF,+e:ÅRö

170x5=850 %û½ZYYìª 5 Zk§b«-Ã
170x4=680 %û½ZYYìª 4 �zu~-Ã

3.4w:
øDfsZ°Z�ÆqXZXxG�Zb%Zñ¢!ZzgÚ¿�Æ§jÐ¥x<X .1

i. 18, 27, 36 ii. 106, 159, 265

iii. 10, 35, 40 iv. 32, 64, 96, 128

Æ�uZb%Zñ¢!~ZWF,+°�¥x<X 1080 Zzg 792, 504 .2
¢aìX_ÆZWF,+îwÃ¥x<TÅ 18 ¢aZzg 15¢aó 12 Zq-#}»îwó²nZzg�~F,KMzZg .3

æ�Ð#}Å&Z��zVÅeöå�nX
»qXZXxG�Zb%Zñ¢!Æ§jÐZk§b¥xH�HX 15 Zzg 4 ëG�Z°Z� .4

�@*ì?Ht (0) »qXZXx# 15 Zzg 4 Æ�ub%z¢!7X®Z 15 Zzg 4 aè 15=3x5 Zzg 4=2x2
�Z[�g�&ì?Z¤/7ìÂ�g�&qXZXx¥x<X

{RözZá%Æ',@Ð%{à�äÆn(,}Ð(,ZR�',@e�TÐ 48 {Zzg 24{ó 32 .5
ZyÐV',àVÃ{àHYnX

(Common Multiples) �uZDs 3.7 
ÆZDs»x@{< 6 Zzg 4

ÆZDs 4= 4, 8, 12, 16, 20, 24, 28, 32, 36..........
ÆZDs 6= 6=6, 12, 18, 27, 30, 36, 42, 48.......

Æ�uZDs 6 Zzg 4=12, 24, 36.......
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fzZDsZ��u)fXZXx( 3.7.1
'� 36, 24, 12 Æ�uZDs 6 Zzg 4

ìX 12 ZyÓx~Z�F,+ü
ÆÓx�uZDs~�&ÐgN*ì 6 Zzg 4 óZ°Z� 12 Zk»Èt�Z�°�

ìX 12 »fzZDsZ�F,+�u)fXZXx( 6 Zzg 4®Z
4Æ�¿�ÂCî��z!*g{�' 4 4Æ�Zzg�zu~pCÙ 3 :�z^V/q-z�Ü¿�XZ¤/«pCÙ 5 Vw

t�z^V/q-z�Ü�Ï?
4Æ�#g�ìX 3 «pCÙ i:

ÆZDs(46,WÏ 3 ') 24, 21, 18, 15, 12, 9, 6Ô3 ª«pX
4Æ�¿ìX 4 �zu~pCÙ

ÆZDs( 4)24, 20, 16, 1244 ª�zu~p
ìX 12 Æ�uZDs(6,Zq-�B¿�XZy~Z�F,+ 4 Zzg 3 4')�zâV 24 4Ô 12 �zâV^V

4��zâV^V/q-z�Ü�ÏX 12ª
®ZtëÈMh��
�zc*�zÐiZZ+Z°Z�Æ�uZDs»Z�F,+�uüZy»fXZXxì

fXZXx¥x�äÆ§j 3.7.2
G�Zb%Zñ¢!»§i .1
»fXZXxG�Zb%Zñ¢!Æ§jÐZk§b¥xHY@*ìX 60 Zzg 36
Zk§i»g»x@{<X
CÙ°�ÃG�Zb%Zñ¢!ÆqÝ¢[~s :1 %³

2x2x3 �zâVÆ�uZb%Zñ¢!ÃkX :2 %³
�X 5 Zzg 3 �zâVÆiZZ+Zb%Zñ¢!ÃkXz{ :3 %³

�zâVZ°Z�ÆG��uZb%Zñ¢!ZzgiZZ+G�Zb%Zñ¢!»qÝ¢[feZyZ°Z�»fXZXxqÝ�Ç :4 %³
»fXZXx 60 Zzg 36=(2x2x3)x3x5 Zk§b

=12x3x5=180
t<X

øDfsZ°Z�»fXZXx¥x<X .1 

èÃg{!*ÑZ°Z�ÐW\äHx@{H?
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Z¤/�ñ��zZ°Z�~ÃðZq-°��zu}°�»ü�A$(,Z°��ñ�Z°Z�»fXZXx�ÇX
$©o-+

ö

GG

G
§i .2

»fXZXx¥x<X 90 Zzg 24

Z°Z�Ã�~F,KM�£X :1 %³
Z[Z�F,+G�°�Ð�<Xìwgì�tZ�F,+°�ÁZiÁ�ñ��zZ°Z�Ãå��@*�XZ¤/Ãð°� :2 %³
ZkG�°�Ð�:�Zk°�Ã�V»ÂVgÚX

Æ�zuZ:�X 1 ZÏ¿Ã�CÙZDgc@*�ËÌ°�»�ub%z¢!ÎZñ :3 %³
fXZXxó¬xmZzg!*¹»qÝ¢[�@*ìX :4 %³

2x3x4x15=360 »fXZXx 90 Zzg 24®Z
»fXZXx¥x<X 42 Zzg 35, 21 :6 Vw

i:

�ÇX 3x7x5x2=210 »fXZXx 42 Zzg 35, 21

ÎGón�!ìw<ósX  

¾ßg�w~�zc*�zÐiZZ+Z°Z�»fXZXxZy�zZ°Z�»qÝ¢[�Ç?
3.5w:

øDfsZ°Z�»fXZXxG�Zb%Zñ¢!~As�äÆ§iÐ¥x<X .1

21 Zzg 14 (iii) 25 Zzg 15 (ii) 15 Zzg 12 (i)

91 Zzg 14,26 (vi) 72 Zzg 56,48 (v) 27 Zzg 18 (iv)

øDfsZ°Z�»fXZXx$©o-+ö
GG

G
§iÐ¥x<X .2

i. 84, 112, 196 ii. 102, 119, 153 iii. 45, 99, 132, 165

Ðåîg6,��ÇX 18 Zzg 14, 12 ¦�ä6,z{ 5 z{Ãy�Z�F,+°�ìT~ .3

Ð��ä6,!*¹ 60 Zzg 45, 75 z{Ãy�ZWF,+&yÏ°�ìTÃ .4

!*¹gì 4 CÙßg]~ (ii) #� (i)

aZzg¢¹Å«@*gõÃâg�'~AXaCÙ�}�yâg�'Y@*ìZzg¢CÙa¸�yXÂe�� .5

t�z!*g{âg�'~�'�ÐX
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fXZXxZzgqXZXx~ģ 3.8 

kX 27 Zzg 18 Z°Z�
3x3x3= ÆZb%Zñ¢!»qÝ¢[ 27 2x3x3= ÆZb%Zñ¢!»qÝ¢[ 18

3x3x3x2=54 »fXZXx 27 Zzg 18

3x3=9 »qXZXx 27 Zzg 18

54x9=486 qXZXx x fXZXx

18x27=486 »qÝ¢[ 27 Zzg 18

W\äH¨gH?
ë�Ù���zZ°Z�»qÝ¢[óZyÆfXZXxZzgqXZXxÆqÝ¢[Æ)z~�@*ìX

�zZ°Z�»qÝ¢[ = qXZXx x fXZXx

»fXZXx¥x<ZzgøD!*ÑgºÆZEwÐqXZXx¥x<X 12 Zzg 8 Z°Z� :7 Vw
»fXZXx 12 Zzg 8 4x2x3=24=

qXZXx x fXZXx = ëY����zZ°Z�»qÝ¢[

ÎGón�!ìw<ósX
a%zZVG�Z°Z�ÆfXZXxZzgqXZXxHì? .1

Æ�gxyģ¥x<X HCF Zzg LCM Ë�zZ°Z�Æ .2

3.6w:
øDfsÆfXZXxZzgqXZXx¥x<X .1

(iii) 8, 25 (ii)15, 24 (i)
ZyÆ�gxy0*ñYäzZáģÅYõ<X 12, 48

�ÂZy»qXZXxH�Ç? 7776 ZzgZy»qÝ¢[ 216 Z¤/�zZ°Z�»fXZXx .2
�ÂfXZXxH�Ç? 6 ìZy»qXZXx 3276 �zZ°Z�»qÝ¢[ .3

�Â�zuZ°�¥x<X 12 ìZy~Zq-°� 6 ZzgqXZXx 36 �zZ°Z�»fXZXx .4
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Ð�5+k,~ÆZßw 11 Zzg 8, 4 °� :3.9 

11 Zzg 8, 4 Ð�5+k,~ÆZßwÐzZ/qÝ�`�XZ[ë°� 10 Zzg 9, 6, 5, 3, 2 ë°�
Ð�5+k,~ÆZßwZÐX

Ð�5+k,~»Zßw 4 °� 3.9.1

F,KM»x@{<X
°� ZkÃZk§bÌ�YYì Ð�5+k,ì 4 Ht

100 100 ;V
600 6 x 100 ;V
1000 10 x 100 ;V

10000 100 x 100 ;V
100000 1000 x 100 ;V

600, 1000, egÐ�5+k,ìX�V6, 100 qgz!*Ñ].zw»x@{Ð�t!*]¥x�Cì�
Ð�5+k,�X 4 ÆZDsÆîg6,�YYìXZÏntÓxZ°Z� 100Ã 10000, 100000

Ðåîg6,��D�X 2 ëY��ÓxñZ°Z�
Ð�5+k,�? 4 HÓxñZ°Z�

Z[ë¤&�,ÐX
å��@*ì? 126Ð4 Ðå��@*ìXH°� 2 Zq-ñ°� 126

�YYìX 126=100+26Ã 126

Ðå�7�@*X 4 °� 26 Ðå��@*ìp 4 °� 100 ëY��
Ð��**¢zg~7ìX 4 Zk§bëÈMh��ÓxñZ°Z�

6,̈g<X 76532 VwÆîg6,°�
ëY�� 70000+6000+500+30+2 ÃëÅÂV^~Zk§bÉMh�X 76532 °�

Ðå��@*ìX 4 °� 100 ÆZDs�XZzg 100 °� 10000, 1000, 100�
Zkn�Z7!*g!*gYiÅ¢zg]7ìXZkn��ñ�°�ÆWy%~�zyÎVÅYõ�ã»°

Ðå��@*ìX 4 Ðå��@*ì?;Vt 4 °� 32 H°� 32 ìXª
Ðå��@*ìX 4 Ì°� 76532 A$ëtÈMh��°�

Ðå�7�DX 4 ëY���¤tZ°Z�
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Ðåîg6,�.Þ��A$ 4 ���°�ÆWy%~�zyÎVÐï��WzZÑ°�)�;ðóZ»ðÆ£â](Z¤/
Ðåîg6,�.Þ��ÇX 4 �c*�H°�

Ð(,}Z°Z�ÆnÑÍHYYìXgLZ°Z�)Zq-yÏó�zyÏ(Æn� 100 â^:ZkZßwÃ
gzZî�Æ¿Ã�**�ÇX

Ðå��@*ì¤&<? 4 ó°� 56496 H°� :8 Vw
56496=50000+6000+400+96i:

Ðå��D�X 4 ÆZDs�Xt°� 100 °� 400, 6000, 50000 ëY���
Ð��@*ìc*7? 4 )Wy%~�z£â]( 96 �t�9�Ç�°�

Ðå��@*ìX 4 ó°� 96 °�
Ðå��@*ìX 4Ì56476 ®Z�c*�H°�

t<
Ðå�5+k,ì?YV? 4 ó°� 100000 H°� .1

Ð7�@*? 4 Ðå��@*ìXp 2 �zyÏ°�ÅVw�£� .2

Ð�5+k,~»Zßw 8 3.9.2

Ðå�7�@*®Zëä 4, 10 Æ�5+k,~»Zßw5XtÂV^6,«�@*ìXaè°� 4 ëä
Ð4 Ð��D�VÂz{°� 4 ÆZDsÆîg6,��XZ¤/Wy%~�z£â] 100 ZzgZkÐ(,}°�Ã 100 °�

BÐX 100 Ðåîg6,�7�@*®Zë°� 8 °� 10 å��@*ìZÏ§baV�
Ðå��@*ì?7X 8 ó°� 100 H°�
Ðå��@*ì?;VX 8 ó°� 1000 H°�

Æü~Ë°�Æù·Æîg6,�YYìX 1000 Ð(,}°�Ã 1000 ëY���
�YYìX 4x1000+825Ã 4825}

Ðåîg6, 8 Ðåîg6,��@*ìÂz{°�Ì 8 ®ZëÈMh��Ë°�ÆWy%~&yÎVÐ�WzZÑ°�Z¤/
�5+k,�ÇXW�Zq-Vw6,̈g�D�X

Ðå��@*ì? 8 ó°� 93624 ¤&<�H°� :9 Vw
93624=90000+3000+600+20+4 i:

Ðå��@*ìX 8ó1000 ëY���
Ðå��D�X 8 ÆZDs�®ZtÌ 1000 ó°� 3000 Zzg 90000 �V6,
Ð��VÐc*7X 8 ®Z�V6,Wy%~&£â]ÃYiÅ¢zg]ì�z{

Ðå��@*ì?;V! 8 ó°� 624H
Ðåîg6,�5+k,ìX 8 Ì°� 93624 ª°�
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Ð� 8 Ð�5+k,�ÇXZ¤/ZkÆWy%~&yÎVÐ�WzZÑ°�ó 8 Zq-egyÏc*iZZ+yÏzZÑ°�
Ð�5+k,~ÅYõ

$©o-+
ö

GG

G
§jÐ<X 8 yÏZ°Z�Å 3c*2, 1 �@*ìX

t<X
Ðåîg6,�5+k,ì? 8 ó°� 76104 H°� .1

Ðåîg6,�5+k,�X 8 Æ�gxy0*ñYäzZáz{Z°Z�s� 200 Zzg 100 .2

Ð�5+k,~»Zßw 11 °� 3.9.3

{à»VÃ6,�D�ñ].zwå<X
°� ¤t£â]ÆyÎV»

ù·)�ZNÐ!*N(
ñ£â]ÆyÎV»
ù·)�ZNÐ!*N(

�Ût 11 H�Ût
Ð��Ç

29843

90002

80927

19091908 8+9+9+9=35 0+1+0+1=2 35-2=33 ;V
83568

].zw�N�W\äH¨gH?
Ð�5+k,�X 11 Ð�5+k,ìtÓxZ°Z�Ì 11 ìc* '0' CÙßg]~ëä̈gH��Ûtc*Â
Ðå�7�@*X 11Ì83568 Ðå�7�@*X®Z°� 11 ì�� 12 Æn�Ût 83568 °�

Ðåîg6,��ÇXZ#�Zk°�Æ¤t£â]ÆyÎV»ù·Zzgñ£â]ÆyÎV 11 �c*�H°�Zkz�Ü
Ð�5+k,�X 11 �c*0 Æ)�ZNÐ!*N(ùúV»�Ût

Ðå��Ç? 11ó6535 H°� :10 Vw
5+5=10 ¤t£â]ÆyÎV»ù·: i:
3+6=9 ñ£â]ÆyÎV»ù·:
10-9=1: Zy»�Ût

Ðåîg6,��Ç?7 11 ó°� 1 H°�
Ðå�7�ÇX 11Ì6535 ®Z°�
Ðå��Ç? 11 ó°� 1221 H°� :11 Vw

1+2=3 ¤t£â]ÆyÎV»ù·: i:
2+1=3 ñ£â]ÆyÎV»ù·:

3-3=0 Zy�zâV»�Ût:
Ð�5+k,ìX 11ó1221 ®Z°�
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ÃÒ<X
ìTÆyÎVÃZyF,KM~�Ðz�°�qÝ Polyndrome Number Zq-1221 °�

Ðå�5+k,�ÇX 11 TÆyÎVñ�z{ Polyndrome Number �@*ìX®ZCÙ
Ð�5+k,ìc*7? 11 °�É�¤&<�Wc*z{ Polyndrome byÏ

3.7w:
Ðå��VÐ? 4 fsÆÃyÐZ°Z� .1

i) 572  ii) 21,084 iii) 14,560

iv) 1,700 v) 2150

Ðå�5+k,�? 8 Y»�HfsÆZ°Z� .2

i) 9774  ii) 5,31,048 iii) 5500

iv) 6136 v) 4152

Ðå�5+k,�? 11 Y»�HøDfsZ°Z� .3

i) 59484 ii) 10824  iii)  20801

Ðå��VÐ? 8 Zzg 4 tZ°Z�H .4

i) 2104  ii)  726352  iii) 1800

Ðå��ÇX 8 ~¦�ä6,qÝ�äzZÑ°� 289279 z{Z�F,+°�Ãy�ìTÃ .5

Ðå�5+k,�ÇX 4 ~Ð̧&�ä6,qÝ°� 1965 z{Z�F,+°�¥x<TÃ .6

Ðåîg6,�5+k,�VX 11 Æ�gxyZ,Z°Z�s��°� 1100 Zzg 1000 .7

Ðå�5+k,�X 11 Ð�Ûd$F,+°�s� 1240 .8

Ðå�5+k,�X 4 »�ÛR°�s� 105 °� .9

ëäH5?
ëäZ[J-ZDsó�5+k,~ÆZßwóZb%Zñ¢!Æ!*g}~5ìZzg�ñ�Z°Z�ÆZb%Zñ .1

¢!ZzgZDs¥x�ä»§iÌJ`�X
ëäøDfsÐ05ìX .2

Ë°�Ãåîg6,��äzZÑ°�Zk°�»b%z¢!�@*ìX (i)
CÙ°�»b%z¢!�@*ìX 1 CÙ°�»b%¢~z{p��@*ìX (ii)

Ë°�»b%z¢!�ñ�°�ÐgN*c*)z~�@*ìX (iii)
CÙ°�ZkÆb%z¢!»ü�@*ìX (iv)
Ë°�»ü�b�°�Ð(,Zc*)z~�@*ìX (v)

CÙ°�p�»ü�@*ìX (vi)

47 ¥ÅF,¹ÆaÓ#Ö»jZ°Z�»ö

SCERT, T
ELA

NGANA



ëä5ì� .3

Æ(BD�XZzgZ,Z°Z���zÐiZZ+ 1 Z,Z°Z�XÆZb%Zñ¢!Zzgp�z{�D�XG�Z°Z�)ÎZñ (i)

:�G�ìZzg:�%�'))G�°�( 1 Zb%Zñ¢!gnp�%�'Z°Z�BD�X°�
Æ¤t�D�X 2 Z�F,+ñG�°�ìXÓxG�°�ÎZñ 2 °� (ii)

�@*ìëG�Z°Z�BD�X 1 Z,Z°Z�X»�ub%z¢!ÜsZzgÜs (iii)

Z¤/Zq-°��zu}°�Ðåîg6,�.Þ��@*ìA$ª°��zu}°�ÆÓxZb%Zñ¢!ÐÌåîg6, (iv)

�.Þ��ÇX
Z¤/Ãð°�ó�zëG�Z°Z�Ðåîg6,��@*ìÂz{°�ëG�Z°Z�ÆqÝ¢[ÐÌ�5+k,�ÇX (v)

Ð�5+k, 11 Zzg 9, 8, 5, 4, 3, 2 ëät5�¾§bÜsZ°Z�Ã�N��T**YYì�tZ°Z� .4

�D�c*7XZzgëZ°Z�ÆyÎVÆ�gxyg¤VÃªCÙ�D�ñZZ°Z�Ð�5+k,~ÆZßwÌ
J`�X

Ðåîg6,��D�c*7X 10 Zzg 5, 2 ÜsZ»ðÆyÎVÃ�N�tÈMh��Wc*tZ°Z� (i)

Ðåîg6,��D�c*7X 9 Zzg 3 �b�yÎVÆù·ÅãC�6,ëtÈMh��Wc*tZ°Z� (ii)

Ðåîg6,��D�c*7X 8 Zzg 4 yÎVÅZ�k6,ëtÈMh��Wc*tZ°Z� 3 Zzg 2 �b�°�ÆWy%~ (iii)

Ðåîg6,��D�c*7X 11 ���Z°Z�Æ¤tzñ£â]Æù·Å¯6,ëtÈMh��Wc*tZ°Z� (iv)

ëät�gc*ÄHì�Z¤/�zZ°Z�Ë°�Ðåîg6,��D�A$Z°Z�»ù·Zzg�ÛtÌZk°�Ðåîg .5

6,��@*ìX
ëä5�: .6

�zc*�zÐiZZ+Z°Z�Æ�uZb%Zñ¢!ÆZWF,+°�Ã¬�ZW�u)qXZXx(ë�X (i)

�zc*�zÐiZZ+Z°Z�ÆZDs~Z�F,+�uüÃZyZ°Z�Ã�zZDsZ�F,+�u)fXZXx(ë�X (ii)

����zZ°Z�~Z¤/Zq-°��zu}°�»ü�@*ìA$Zy~ZWF,+°��ñ�Z°Z�»fXZXx�@*ìX .7

fXZXxZzgqXZXxÆ�gxyģ .8

qXZXx x fXZXx = ���Z°Z�»qÝ¢[

�i^i�m^�]Ú3ß��]Ò^µ�mÓ�Eaß�æ�j^áD
){~( 1905-1986

ty¸XMVäZ°Z�»ö|X
»6,n»xB@*ìX 6174

ZrVäe')Òð G°�Zzg_5ÒýG°�ZX�ÅX
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ëZLZ§ZszZ)sZZâY�Ù��qg'ó
øzsó�Ûoó£zk,z){W\ägùàc*m~Æem,ZMÌ
�A�VÐHW\äLZyÃ¯c*ìXtem,ZM±i�çb
¯ñYD�?

ëZy~Zææc*ðÕÿZEw�D�X
ZLZ§ZszZ)sÅZZâY»x@{<ZzgZy~0*ñYäzZáZZDwÅ¶K0+� M\

<X}8zn,y»Zh+!k3�5Ðö
G

G^~�@*ìXZÏ§bgeµñóR»!*¾Â[z){Ì!k3�5Ðö GG^~
�D�Xp�kóYwz){¾^Æ�?ëä*¸)oV~Pææc*ðZDwÐ0¥â]
qÝÅ�Zk!*[~ZyZDwÐ0'×h+¬]qÝ�,ÐX

:̀   4.2  
Zq-âu�ZgRá�»½6,Zq-¶Ky¯ñXW\Î!)âu�Zg(R
BÐ¶KyZÚ�!*gq-�ÇX�¶Ky»x@{<t̀»¦g�}ÇXZq-`
£x»ç�@*ìóPVBÎ»��̀Åâ#�X
�zgÃWäzZá@*g}Ì`�ÃWD�XË:Æu~©gW!*�Å
¶K0+��äÆnë»̀ZEw�D�X'×h+VBÎ»X~ºmZâYó{Æc*u~ËqÆ
£xÃªCÙ�äÆnZ̀EwHY@*ìX

&Õo�? C,B,A, Ã̀Zôm,~wzs{Æ(,}wz̄VÐªCÙ�D�|̂~
7,JY@*ìX C Zzg̀ B ỒA TÃ̀

t<    

Õo¯ñ��ZyÃ**x�£X 4 �Ø�ñl~ .1

2022-23 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

©gW!*�

� 4.1

ææ~ÆãC�~¦gZ]4
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é«   4.3 

Zq-ñN*»½kZzgZjñhb6�¦k,~Cc*�Hìñh}�)g}»x@{
 Ãä <Xt�é«»¦g�}ÇXª̂~ªCÙH�Hâóé«ìXZkÆ�z

�Xé¿ÅñN*ð�.ÞÃZ0+Zi�CìX B Zzg A

ZKâ^,-c*R»DkZzgZkÆ)g}

Åæ�ÐË»½6,Zq-â�W\ä�â5z{Zq-é«ìXZkÆ�zÃä
�ZyÃ**x�£XZq-�J§kZkÆuzVÃ���ñ�Xé«»¦gzZã�
YñÇZzg�JÐÆ�zâVu}é«ÆÃä�VÐX

¯�XZzgZy�zÕoÃ5�XZyÕoÃ5D�ñ B Zzg A »½6,�zy
6W\e�z,Fèo¯Mh�XZy�zÕo»Z�F,+Ã,gpp

�Y@*ìX BAc*AB TÃ �Ç AB zZÑâóé«
�â  4.4 

Ãîw�£Zk§b�Zy»Z!x:�XA$âqÝ�ÇX B Zzg A Æ�zâVÃâV AB é«
ëaè»½6,)­â7¯MhZ=âÆ�zâVY+$6,¾»¶Ky

ÐªCÙHY@*ìX Î�ªCÙ�D�XâÃ (Arrow Mark)

z){XtÌZq-â�B@*ìX n,m,l ZyÃZôm,~wzs{ÆgLwzsÐªCÙHY@*ìX&
t<

æ1gekXË�z6ÃÉ�kZq-�J§á�Zy�zâVJVÆ�gxy�J§!*0+|�£X!*0+J�H�J§
�gZÝZq-âÃªCÙ�@*ìTÃZyÆ�zâV4VÐîw�c*YYìZzgÜsZy��zâV4V~�X

Ãq   4.5 
Îg`Å�3óâgÅÃÑc*N*gaÑV$ÅÃÑóææ~ÅZ�bÃqóÃ
Kc4+VB�X

Ãqóâ»Zq-zìXZk»W¸iZq-`Ð�@*ì
Zzg�zu~Y+$z{Ëºm�~)­�CìXª

Ãq~ÜsZq-Z!ò�̀@*ìX
�z Zzg zZµ�XA$ C Zzg B Æ�ZNZzg!*NY+$Õo A ZÏâ6, ìX A �Ûn<�â6,Zq-`

ÃÑ�VÐX

50æ¢a~ÆãC�~¦gZ]¥ÅF,¹ÆaÓ#Ö»j

SCERT, T
ELA

NGANA



ÎGc<ZzgsX  

Ð¦/gCìX B Zzg A Ð�ZZzgtÕo O ìZk»W¸i OA Zq-Ãq
ÈMh�?YV? ÃW\ HW\Ãq

ÉMh�?YV?zzC�? Ã HW\Ãq  

z�;]ÒyÙX  

4.1w
ZyÕoÃ5�Zzgé�VÆ**xsX .1

|¦k,�N�øDfsÆ**xsX .2
Ãð0*õÕo (i
Ãð0*õé« (ii
Ãð&ÃÑ (iii
Ãð�zèo (iv

fs~�b�ÕoÐÄèoQYMh�?W\Æ�Z[Æn�{�¯�X .3
�zZÕoZL�Z[c�{�¯�X (ii Zq-`Ð (i

øDfs~Ð¾»Ã,pÐ��@*ìX .4
Ãq (iv é« (iii ` (ii â (i

øDfsÆÄ­Õo�VÐ? .5
â (iii Ãq (ii é« (i

��tc*»f[e�X .6
( ) âÆÃðZ!òÕo7�DX (i
( ) Ãqâ»Zq-zìX (ii
( ) é«»ºmîw7�@*X (iii
( ) é«»ÜsZq-Z!ò�̀@*ìX (iv
( ) ëZq-`ÐFèo¯Mh�X (v

^¯�Zzg**x�£X .7

Ð*gäzZÑâ R (ii ìX P âT~` (i
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Úßvßo   4.6 
HW\ägL�VÅZ@*g~�ð£zk,�@�?PVB�~��X

tÈÅVB�X
»x@<Zy~H�Ûtì? (ii) Zzg (i)^

?ÈìX (i) ÈÈì²̂ (ii)^
ó(i) Zq-�zu}Ãs�gì�tÈÈ7BC�X²�vÈ (vii) Zzg (iii) W\äx@{H�Ç�È

s7�DXÈ�s7�'Z+È��{ÈBC�X (vi) Zzg (v)ó(iv)ó(ii)
¬xi!*y~Èóâ�Ã̈7�@*²gc*èÅi!*y~â�ÌÈâìX
Î8/õ FGc<óZzgs

ZKRÃøDfsZôm,~Æwzs{6,��Zzge��Ã́?ZzgÃ́ÈZDw�? .1

e��Ã̈Kwzs{��{ÈÅVwì? .2

ÃÒ<X
eñ�Ãµ��{È�ZzgÃµ��{È7�?

MV:
fsÅZDw»x@{<X
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ZyÐ0W\Hë�?HtÈZDw�?CÙ̂�zu~Ð¾§b
ÐZì?aV�tÓxZDw (v)^(iv) Zzg (iii)ó(ii)ó(i) Zì?

¹Y@*ìX MV FpÐ�é�VÐ¯ñ�XZÏnZyÃ
®ZpÐ�é�VÐ�WzZà��{È̂MVBCìX

óMVZDwZ@*g�X 10 Ãð
(!*r» i Zq-!*rÆZ§ZsÅ�-Zg�~Ã&�V~��CìX)

(!*r»ÛzãzXW\uz�Ð¦/g}%!*r~�Z47�MhX iii (!*rÆuz�ó) ii Z0+gzãz)
ZÏ§bÈ̂Ë�~Ã&�V~��CìX

Z0+gzãz (i)

^Æuz� (ii)

^»Ûzãz (iii)

Z0+gzãzZzguz�zÃ5�8�î EO¹Y@*ìX
4.2w

��{È^Å¶K0+�< .1

eñ�Ã́È^È̂ìZzgÃ́?̂ì .2

¦k,ÆZ0+gzãóÛzãZzguz�6,zZµÕoÅ¶K0+�<X .3

Ãð&��{ÈZDw¯�X .4

èo�ZzgÈ�zâVÆfg= (ii Üsèo�Æfg= (i
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iZzt    4.7 

¦k,zV»x@<X

Zy» OB Zzg OA ~�zÃÑ¦g< (i) iZzØZÎ�Üz��~WD�Z#Ãä�W�^
ìXt�zÃÑï�iZzt¯D�X O ��̀

�gzZi{Ã�¶Z#�gzZi{ÈHY@*ìÂz{�rÆ�Bpz{iZzt7¯@*ìXZ#ë�gzZi{
Ås�A$�gzZi{Zzg�rÆ�gxyiZztáCìX�gzZi{��ÅsYNÐiZzt
Ìps�@*YñÇX�V6,�zÃúV»¦gHYYìZq-�gzZi{�zuZ�rX
{~Æ�z»�VÐ¾§bZZz�]~ZiZz��W�?¨g<X
�zÃÑZ#iZzt¯D�ÂZyÃúVÃiZztÆ!*iz¹Y@*ìXZyÃúV»�uìZzt»gZkB@*

óiZzt»gZkìXaV�iZzt 0 �ziZztÆ!*iz�?L Zzg ìX|̂~
¹Y@*ìZzgZkÃZk§b�Y@*ì: BOAc*AOB 6,áCìZ=ZkiZztÃ 0

�Y@*ìX ÐO c*Q ( c* ) X�%û ÐBOAc*ÐAOB
Z0+gzãz~7ì Z iZztÆZ0+gzãz~ñ��ìX̀ X |̂~`

Æ!*iz6,zZµìX ÐPQR iZzt 's' tiZztÆÛzãz~zZµì)iZztÆ!*CÙzZµ(ìX$©û EG
6,̈gÙXt¹V6, y !*izXZ[$©û
EG (iii) Ûzã (ii) Z0+gzã (i) ZSbiZzt�~Ã&�V~��@*ì

zZµìX
iZztÆZ0+gzãz~zZµ�ÇXHt y ÃWZÐ(,JNÂ` Zzg Z¤/ëÃq
Å¶K0+�óÃúVÃîw�}�ÅY$ËìX M eìiZztÆZ0+gzãz~̀

4.3w
�~�̂ÐiZzØÔgZkZzgiZz�Æ!*izÆ**x].zw~�g`<X .1

iZzt
gZk

!*iz

1 ^X 2 ^X 3 ^X
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iZz-VÆ**xe����~�̂ÐqÝ�D�X .2

^~øDfsÕoÅ¶K0+�<X�Óx&ÑZ_Ã!�)4èGE�D�X .3

B zg ZA ÆZ0+gzã´º~Õo ÐDOF (i

B 6,$©û EG DOC(iii    C, A  ÆÛzãz~ ÐEOF (ii

øDfsÁªV~iZzb�W� .4

(i) (ii) (iii) (iv)
[ 4.8 
t<
â\Å�sVá�P��{ÈZDw¯äÅÃÒ<X

Zq-��{È̂¯äcÁZiÁÄåVÅ¢zg]�Ï?$©5é GGES&XHW\eMh���zÎVÅæ�ÐÈ̂
YV7¯ðY$Ë?

&é�VÐ=Í~�ð��{È̂[BCìXZzg&é¿ZkÆZHqBD�X
Ðï� CA Zzg BCóAB [»x@{<t&é�V

Zk[Æ&gZk�W\Y���Zy CóBóA ¯ì�V
6,�W�ZSbZk ABC gZk ÐA'B'CóÐACB óÐBAC Ð&iZzb

XaV�tZq-MVìZknZk»ÌZ0+gzã Ð̈HY@*ì [Ã
Z0+gzã{ O ZzgÛzãz�@*ìX|[Zzg¯ñ�xV»x@{<`

[Æuz�6,)[6,(zZµì? 'P' ~ñ��ìXZzgÃµÕo[ÆZ0+gzã{~ñ���?`
[Æuz�6,zZµ�vÕoÅ¶K0+�<X
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[ÆÛzãz~ñ��ìXÛzãz~ZzgÃµÕozZµ�X T`
[Æuz�)[6,( (iii) Z0+gzãz (ii) Ûzãz (i) Zk§b[Ë�~Ã&´̧V~��@*ì

[Æuz�ZzgZ0+gzãz5�ÀB̧@*ìX
t<X

ÆZ�}kXZ��J§eZw�Z�#ÖÆ!5Ò5é II]¯�Zzg (Straw)â
â^,-~!5Ò5é II]Z@*g�X ZK

egV 4.9 

~(i) 6�̂ Zq-[ì |MVZDw»x@{<?W\Y��MVTÆ&ZHq�V
XZÏ§b��{È̂��egZHq6,��CìQÐegV ì

~�3�HX (ii) ë�6�̂
CD, BC, AB Zq-egVìXZzgtegé¿ ABCD |̂
X ZkÆegZHqBD� D A Zzg

 óA ZyÆ£.ÞÆgZk ZkÆegiZzñ�XZzgé«� ÐD Zzg ÐC,ÐB,ÐA

egVÆzF,BD�X BD Zzg AC Ã5D�ª DóB Zzg C

Ûzã (ii) Z0+zãz (i) [Å§begVÌË�~Ã&�V~��CìX
egVÆuz� (iii)z

egV»�t�ZgzZ0+gzã´�ìZzg)�t�ZgzZk»Ûzã´�ìX
ìX DC Æ£.Þ»I AB

Æ£.ÞÆZHqÃµ�? AD Zzg CD, BC

»|IìX AD Zzg BC, AB IÔ
Æ|²Ãµ�!sX AD Zzg CD, BC

ìX£.ÞÆiZz-VÅ�v�hc*VÃ́� ÐC »£.Þ»iZzt ÐA

�X|iZz-VÅ�v�hc*VÃ́�? ÐD Zzg ÐB Æ|iZz� ÐA

X Î»Ôn�!ìw<óZzgs
Zq-�â�6,zZµ�V C,B,A ZSbk� D,C,B,A egÕo

ï�egV DA Zzg CD,BC,AB Zk6,zZµ:�óHé« D Zzg

¯D�Xz�;]Òy<X
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4.4w
Å¶K0+�<ZyÃ5�egV¯ñZzgZkÃ**x�£X D Zzg C,B,A egÕo .1

egVìXfsÆ�Z!*]�£X Zq-PQRS .2

_______ Æ£.Þ»I QR (i)

_______ Æ£.ÞiZzt P (ii)

______ »£.Þ»I PQ (iii)

_______ »|iZzt S (iv)

|̂�N�ÕoÆ**xe�X .3

egVÆZ0+gzã{~zZµÕo (i)

egVÆuz�6,zZµÕo (ii)

egVÆÛzãz~0*ñYäzZáÕo (iii)

�Z],{ 4.10 

¦k,zV»x@{<X

»½6,Zq-ah~gÄ�RÐZkÆ)g}Å̂Z@*g�XÍŵqÝ�ÏXtW\Ã�Z],{»¦gK~æ�
BCìXHW\ZSbÅ'×h+VBÎõMh�? �Z],{ �¯XZSbÅÍŵ

�¡»ë�¶ZzgZmCÙ»h~Åeö<XW\x@{�,Ð�CÙ»h~ÅMð)z~
¹Y@*ì%�/Ð�6,0*ñYäzZáË � ìZzgÈâÃ�Z],}» %�/ ì�gxã`

B@*ìX̂~�Z],}Æ%�/ZzgÛ¢zV»x@{<X Û¢ Ì»̀Ã,
�Z],}ÆÛ¢�X OC, OB, OA %�/ìX O HÓxÛ¢)z~�?

t<
»½6,�Z],{Z@*g�ZkÃ»^kXZkÃÛ{ÐñhØQZk»Zq-aåðñh�X
A$ñhÆ¶KyZk§bÃWNÐ6�̂~ec*�HìX  

 »**x�£t�Z],{»%�/ìXW\Zk~Û¢ÃÌªCÙ� O W\�gxy~Zq-»̀x@{�,ÐZkÃ  

Mh�XZq-�Z],{~ÄÛ¢QYMh�?
57 ¥ÅF,¹ÆaÓ#Ö»jæ¢a~ÆãC�~¦gZ]

SCERT, T
ELA

NGANA



Zq-é«ì��Z],}Æ�zÕoÃ�h@*ìX AC

Zq-é«ì��Z],} CD HÃðZzgé«ì��Z],{Æ�Æ�zxVÃ�h@*ì?
�zâVzF,�p CD Zzgþ AC ë�X zF, 6,zZµ�zxVÃ�h@*ìXZ,âÃ �Æ

ë�X ¢ óÐ*gg;ìXZ(zF,�%�/Ð¦/g@*ìZj O aV��Z],}Æ%�/L AC zF,

t<
zF,CñXZk!*]»Òpgnp�ñ�ÁZiÁZq-zF,�Z],}Æ%�/Ð 5 �Z],{é�Z�ÁZiÁ

*g}Zk»**x�ØZzg].zwå<X  

%�/Ð*gg;ì);V&7( îw zF, �¶Ky
.1
.2
.3
.4
.5

W\äH¨gH?
óìX O Zq-é«ìT»�gxãL̀ AC W\ä̈gH�Ç�z{zF,��Z],}Æ%�/Ð¦/gg;ìZk»îw�&Ðic*�{ìX

�zÛ¢�Zk§b OC Zzg OA ëY���
ÅMð AC= ÅMð OC + ÅMð OA

¢Û¢»�zkH�@*ìX ª 

Î»Zzgn�!ìw<X  

Hteì��Z],}~Zq-ÐiZZ+¢ëYMh�?HÓx¢zV»îw
)z~�Ç?�¹VÐn�!ìw<Zzg�Z[sX  

B@*ìZzg ¸k Æ�gxy0*c*YäzZá�Z],{»z D Zzg C �z!*g{x@{<X ^»
ÐªCÙ�D�X̂~0*ñYäzZá�zu}̧ÎV ZkÃ
Å¶K0+�<XaV��Z],{��{È̂ì�Z],{»��Z],}Ã�z
�VóZ0+gzãzZzgÛzãz~��@*ìX

B@*ìX �Z],z~¸ �Z],}»Z0+gzãz�uz�Ð=ÍZ�@*ì
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�Z],}Æ�v{
B@*ìX�Z],}»z{z�̧kZzg ·q �Z],»z{z�̧kZzg�zÛ¢zV6,��@*ì�Z],}»

ë�XzF,�Z],{Ã�z�V~��@*ìX �Z],{ « Zq-zF,6,��óZÐ
B@*ìX 4�Z],{ z{z�̧kZzg¢6,��@*ì

4.5 w

Zq-�Z],{Z@*g�ZzgZkÆ%�/LÛ¢ó¢ZzģkÅ¶K0+�<X .1

�Z],{ÆøDfszÃ�t�Zg¯ñX .2

·qÃucg8-Ð (i)

gL«Ãig�g8-Ð (ii)

��tc*»f[eñX .3

( ) �Z],{~ÜsZq-%�/�@*ìX (i)

( ) ¢Û¢»�zkH�@*ìX (ii)

( ) ¸kó�Z],{»z�@*ìX (iii)

( ) ÓxzF,zV»îw)z~�@*ìX (iv)

( ) ÓxÛ¢Zîwgnp�X (v)

W\ �Z],z~̂»»½kÛÐñhñXHW\Ã¢qÝ�Z?�Z],}ÆñhÃ$+w�¿̧�CÙZ�X .4

Z,Ä¢zV»x@{�D�?Ä'×h+¢qÝ�ÃÐX
ëäH5

$©û
EG£xÃªCÙ�@*ì¬xîg6,Ã̀Zôm,~Æ(,}wzs{ÐªCÙHY@*ìX .1

�zÕoÃ5ä6,é«qÝ�ÇXZk»Ã,pÐ��@*ìX  .2

gN*«)«Zû(
·qZû

·qZº
(,Z«)«Zº(

zF,
«Û
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âZÎ�ÜqÝ�@*ìZ#é«Ã�zâVY+$ÑpÐ�WÐ(,Jc*YñX .3

Ãqâ»z�CìZzgËZq-`ÐÑzq���zu~Y+$)­�CìX .4

Ë̂Ã̄&RZVñ%Z@*gZYñÂZkÃÈë�XZkÒpÐâ�ÌÈìX .5

��{Èz{âì�p�Ãs7�CX .6

È�znÆ�D�X?ZzgÈ .7

�zÃqÆZq-�u`6,iZztáCìX�uìZzt»gZkB@*ìXZzg�zÃqóiZztÆ!*izBD�X .8

iZztó�~ÃZ0+gzãzóÛzãzZzgiZztÆuz�~��@*ìX .9

[��{È̂ì��&é�VÐpk�ìX .10

[~&I&iZzbZzg&gZk�D�X .11

[Æuz�ZzgZ0+gzãzÃ5�À¸ë�X .12

gZkZzg�zzF,�D�X 4 iZzñó 4²4 egé�VÐ�WzZà��{È̂egVBCìXegV~ .13

�Z],{��{ÈÈ̂ìXTÆ�»CÙ̀%�/Ð)z~ÃA6,�@*ìX̀Ð%�/»Ã,Û¢ .14

B@*ìX
�Z],}Æuz�»Zq-z̧kB@*ìZzg�Z],{»À̧k�Z],{»�B@*ìX .15

zF,z{âì��Z],}ÆÃð�zÕoÃ5ä6,áCì¢ÌZq-zF,ìX .16

�Z],{»¢óÛ¢»�zkH�@*ìX .17

�Z],{»�ZzgZ0+gzãzó�Z],~zB@*ìX .18

�Z],{»z{z�̧kZzg�zÛ¢zVÐáCìX·qB@*ìX .19

�Z],}~zF,ZzģkÐyZ�Z´��Z],}»«B@*ìX .20

¢�Z],}Ã�z)z~�V~!*~CìZzg�z4�Z],}�W�XtZq-«ìZzg·qÌìX .21

tx 365 Z½k)-**ã(
tZq-�g�zgc*è�ZVÔ̧ZrVäÂ[LLÁÜóó~

æ¢a~ÃxZ0+Zi~F,KM�c*X
ZyÅ�gsÅ�ðæ¢a~ÔZ½kæ¢a~Æ**xÐYã

YCìX
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!*[æ¢a~ÆãC�~¦gZ]~ëæ¢a~ÅPZDwÆ!*g}~¥â]qÝ�`�XX~èoó
iZz�X!5Ò5é II]óegVZzg�Z],}�áï�XZy~ic*�{F,Ãé�VÅæ�Ð¯c*�HìXët�NMh��
ZyZDw~èoZzgiZz�Z�#ÖÆ�XZ¹�N�ëé«ÆîwZzgiZz-V»».Þ�Mh�X

¾qwtåe7ìXYè�ÚÆZ±gÐt)z~¥x�D�XpZÐYiÆnZq-
£g~WáÅ¢zg]�Cì@*�ZyÅ9eöÅYnX
é«Åeö   5.2

Â[Æ)g}ó8zn,yÆZh+Æ)g}óZ�MÆ)g}z){z){té�VÆ�z�
ëFé«¯ñ�ZzgFé«�N`�X�¥xì�[&é�VÐáCì²eg
Vegé�VÐ¯ðYCìXZq-é«z{â»z�@*ì8g)4è E

G�z)u}ÆÕo(Z!òÕo0*ñ
YD�Xté«Åeö�ä~çzyU*"$�D�X
CÙé«ÅeöLLîwóóBCìXëîwÃé�VÆ».ÞcZEw�D�X

W�ãÐx@{�Æ�Mh�X (a) ë�zé�VÆîw»».Þ
MÑ]ÆZEwÐ�Mh�X (c) 6,Z@*g�».Þ�Mh�X »½ (b)

(5.2) ^ ÃW�yx@{Ð».ÞHYYì CD Zzg AB ~é�V (5.2) ^
W\Zy~ÐÃy(,Zì¥x�Mh�X H

Ð(,ZìX CDGAB

Æîw»».Þ RS Zzg PQ é¿
~5.3 �**Â»xì6�̂

(5.3) ^ Cc*�HìXYV?

(5.1) ^

� 5.1

èoZzgiZz-VÅeö5
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Î»Zzgc<X  

ëZy»».Þ¾§b�,Ð?
Zq-»½6,Q@*g8Zk§bÐ�z{�zâVZq-��~zZµ�VX CD Zzg AB ».Þ�äÆnëé¿

»».Þ�Mh�X RS Zzg PQ ÐMìX!*ÇZÏ§bë CD é¿ AB Z[ëtÈMh��
îw~�zâV)z~�X RS Zzg PQ ët�NMh��

WÑ]Æfg=».Þ 5.2.1

�zé�VÆ9».ÞÆn�ñizVWÑ]Å¢zg]�CìXtWÑ]�ð~Ô�Ìæ¢a~
!*¾~ñ���D�X

HW\äZyWÑ]Ã�¬ìZzgZEwHì?Zj̈gÐ�¶X

�V 10 ªÃªCÙ�@*ìXCÙª'×h+ 1 (,}�V~�H�HìZy~CÙZq-z 15 ð~ÆZq-u}Ã
B¢aÃªCÙ�@*ìX 1 ~�H�HìXZzgz{ËCÙZq-z

Z[�BÐ�¾§bZq-é«Åeöð~Æfg=²-Cé GECìX

Å AB ÅMð�ÏX�V AB 6,qÝ�äzZÑ°�7,�4/õGJXt B 6,ð~Æ#¶KyzZáu}Ãg[Ö A`
ìX AB = 4.5 ªªìª4.5 Mð

1Ð ª�ÇX�VqÝîw 5.5 Æ0*kzZÑ¶Ky BA$ 6,gnp� 1 Ã¶Ky A �Ûn<�ë â^:
5.5D1=4.5 ¸&�ä6,ÇîwWYñÇXª

Î»Ôn�!ìw<ZzgsX
 é«Åeö~M\Ã́�zu~�V�Mh�XâÅeö~

VwÆîg6,RÆîwÃ¥x�äcWçÃ9£x6,ǵ�ÇX6�
^~Cc*�HìXZkÅ¤&�zâVÕoÐ<Xzg:�Vt�ä
»}.�gLìX�Ùz�ÜWçÐ�WzZÑiZztÀ�~�**¢zg~ìX

ð~ �Ì
(5.4) ^
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ZktÃ»�äc4§iÂt�Ç��Ì»ZEwHYñZ[9eöc�Ì»ZEw�,ÐX

6,g[ÖXQZjïwkXAzÃ B 6,)��zu}u}Ã̀ A ZkÆZq-u}ÃZq-£x X �ÌÃ;�
»îwHì? AB ps´4/õ JG%Zjð~6,gÄ�£XCÙZq-`6,ñ��Z°Z�Ã7,�4/õ JGXé«

'×h+Pé«kZzgZyÆîwÅeö<X
ÃÒ<X

Zq-7�&»ge³ZnîwZzg²nÅeöð~Åæ�Ð<XZzg�ÌÐÌ<XHÓx7�&»geÆ .1 

Z��)z~�D�X
Ãð&ZâYk�g',ógN*Rz){ZêîwÃ»½6,Z@*gkXZyé�VÅeö<X .2 

5.1w
é�VÅVB�£X}:®({»)g{ 5 ZK¯k~x@{òYEZáÃð .1

�zé�VÆ».Þ~�Ì»ZEw4�Ç/Úð~ÆZEwÆZ(YV? .2

fs~���Óxé�VÅeö�ÆZyÆîwÆZ±gÐù�~F,KM~sX .3

  é¿
»zV�̀].{Zzgg¹äZk§bCc*X AB .4

�].{ g¹       

ÆîwÅeö<Zzg¤&<X Ô  W\HCk�D�Ãy9ìX
�~�CÙ¦k,~Zê^VÆZ±gÐFé¿ .5

�fXZÓg~cîwzZázÃé¿Ã̂~Cc*
�HìXZyÓxé�VÅ¶K0+S�D�ñZé
eö<X

(5.5) ^
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iZztÅeö   5.3 

ëåZLZ§ZsiZz��Ù�X

ëY���Z#ë8Æ�Ãw�'�ï�A$Zn�gxyiZzt(,kìXiZztÅ¯z^�zÃúVc*�zé
�VÐï�k�ìXZk§bÅPVB�£X

r
fsÅZDwÃ�¶X

ZL;B�ÐÎñgqpW×W×Zq-;BÃZz6,Å§s(,J��zu};BÃZÏ§b�Ð
Îñg²£4/õ JGX6W\ZL;BÃw�'�ïYîW\Æ;BZzg�Æ�gxy»iZzt(,kYñÇX

ZiZz-V6,̈g<ZzgZ¹C�X
�ÇX;iZzt�[ë�X 90° t Z¤/M\»;B�6,À�zZgìXZk§b�Zzg;BÆ�gxy�WzZÑiZz (iii)^

(Acute W\Æ;BZzg�Æ�gxy�WzZÑiZztiZzt�[ÐÁ�@*ìZknÆiZztÃq�{iZzt (ii)^
ë�X Angle)

ë�X (Obtuse Angle) ~�WzZÑiZzt�[Ðic*�{ìZ=Zj»ziZzt (iv)^
�ÇÂXZjiZzt� 180° Zk¦k,~Z¤/Må;B�z!*g{M6�Å¦|~�Â�WzZÑiZzt (v)^

(~W\Æ�Zzg;BÆ�gxyHÃðiZzt¯ì?7ÃðiZzt i ë�XZ[̂) (Straight Angle)

7¯ìXZk§bëÈMh�t#iZztìXëä#iZztÐw�'�**ÑzqHìXW\äx@{H�Ç�
ZDw~;BÅw�'Zz6,Å§sìn7XZkÐtªCÙ�@*ì�øgZ;BZ�Zð£x)$©û EG(J-7à

Z[ë{~~�WzZá�zu}iZz-V6,̈g�,ÐX ìX

64èoZzgiZz-VÅeö¥ÅF,¹ÆaÓ#Ö»j

SCERT, T
ELA

NGANA



{~Æ�zâV»�V»iZzt#BÐX W12ë

Ã́{~Æ»�ÔiZztq�{¯D�? X1

^~Ã́{~Æ»�iZzt»z¯D�? X2

ZyiZz-VÅeö{~ÆgL»�VÃ�gây�Å�ìX4Æ»�Å��®)¤/�lÐiZzØ
¯ñ��X

r
kX (Straws) �zôV

zä»�ÇX�V6, L âÆZq-u}6,�zu~â»uZgÚX6ÐZkÃ�h�£X�
(5.6 W\ÃiZzt�[qÝ�ÇXtiZzt�[Æ».ÞÆnZEw�@*ìX)^
~Cc*�HìX (5.7 6,gqp�gZk6,;�YñX6�̂) iZzteYÃÃq

iZzt�[ÐÁ�ÇX�q�{ ÐAOB Z[

iZzt�ÇX
6,;<T ZkiZzteYÃÃq
~Cc*�HìX (5.8) §b^

iZzt�[Ðic*�{ìZ=t»z ÐCOD

iZztìX
t<
Ñ"$ÅLV»iZzteá�fsÆiZz-VÅÙ|#<X .1

gzi%{i0+ÏÆÃð0*õßg'C�X�V6,W\iZztq�{ZzgiZzt»z»x@{�D�X .2

K%èÐW\¼iZz�¯�XZyÅiZzteÅæ�ÐYõ<XZzge��Ãµq�{ZzgÃµ»ziZz��X Z .3

(i) (ii) (iii)
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�gz»iZzt¯äÅ@Ze$�~�XZrVäZk§biZzb¯ñX 45 �~�ZzgZ¹ gµZzgg«ÃÃq

«g( AOB = 45o ) µg( AOB = 45o )

gµZzgg«Æ¯ñ�ñiZz-V~H�Ûtì?
6,(ì »iZzt¯� 45° {~Æ»�VÅ#³�~w�'�D�ñ g«»¯c*�ZiZzt

(Anti Clock wise Angle) Zk§bÆiZzt�{~Æ»�VÅ#³�~�W�#³��®)iZzt
ìX 45O BD�X#³��®)iZz-VÃµeö~ªCÙHY@*ìXZ=g«»¯c*�ZiZzt

6,(ìZk§b OB iZzt¯� 45O {~Æ»�VÅ�~w�'�D�ñ» OA gµ»¯c*�ZiZzt
BD�X (Clock wise angle) ÆiZzt�{~Æ»�VÅ�~�W�X��®)iZzt

DóóìX 45O ��®)iZzbÃt´#ÖLDóÐªCÙ�D�X�tLL
Î»Xn�!ìw<ZzgsX

�Ø Zzg |�Ø�ZDw~iZzt
�XÃ̈KiZztñZ¬��®)ìZzgÃ̈KiZzt#³ �

ìXÎ»ZzgZL�z2VÐn�!ìw<X ��®)

r
Zq-�Z],~ÅLkc*ah~Æfg=�Z],{Åzä .1
»^kX
�gxy~ÐZq-%ûñhkXW\4�Z],{ .2
qÝ�,ÐX
'×h+ZjZk§bñh�£�̂~ñ��zäqÝ .3

ìX (Quadrant) g, �YñXtZq-
�gz¯@*ìXñh6, 90O tñh)g}6, .4

iZzt»¶KyÎ�X 90O

Z[ZkÃÅwkXZ[Zk6â6,iZztH�ÇXñh 45O »M�J�ÇXª 90O
Zkg,Ã�z!*g{ñh�£Z[iZzt .5

Å�zu~Y+$eö»¶Ky 9 0 »iZztáCìX 4 5 O
Zzgâ�°{ÅR6,

�ÇX 90O
+45O

=135O Î�Xt
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»W�JiZztáC�)g,»W�J(�°{ÆâÐ 45O ÄÃ�z!*g{ñh�£�V6, .6

Æ!*NY+$ 135O
izZt 22O 1/2 »Û�ÇXª 45O

!*NY+$
�ÇX

iZz-VÅeö�»g�{qÝ�ÏXtZq-¬gèe0+{ìX
The Protactor e0+{ 5.3.1

ZkÐILVZzg»½Åæ�Ð»g��~iZzte�iZzt�[Æ_.ÜsPiZz-VÅeöJ-
�»gWæU*"$�ZXZkniZz-VÅeöZ�ð�g\oZzgW�ãÆ�B¥x�äÆnZq-W!Å¢zg]�C

ë�XZ¤/W\Zke0+{6,̈g�,A$M\tCk�,Ð�Zy6,�z§bÅe� Protactor ìTÃe0+{c*
Z»×Vñ���Xe�â¥x<X�iZzt�[¯@*

ÅâiZzt�[ÃªCÙ�C 90O �BÐ� ìXW\

�zâVY+$�znÆ ìXtZÌ!Q|â6,À�zZg�C�
iZz�¯D�XñZ¬��®)iZztZzg#³�
�®)iZztte0+}ÆZ0+gzãZzgÛzãe:6,�X

~�fX)��®)Zzg#³ 180OÐ0O �zâV
Æz9ÐªCÙH�HìX 10 )z~�g�V~�H�HìXÈRÆu}6,Zy�g�VÃ 180O ��®)(Z¹

Ã�zâVY+$5Cì�%�/~`Ð*gCìóâ�°{BCìX 0 Zq-â�
Z[W\ZÐ�iZz-VÅeöe0+{Åæ�Ð¾§bÅYCìX

ñZ¬��®)iZzt %Zi #³��®)iZzt

iZz-VÅÙ|#<Ãµq�{ -1

�ZzgÃµ»z�X
e0+}»%�/~ziZztÅgZk -2

6,gqpX
e0+}ÃZk§b)Ø�Zq- -3

iZzt»Zq-!*izâ�°{6,�X
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].zwÃ7,ÛX
iZztÅn :e

#�gz
iZzt�[
iZzt�
åiZzt
q�{iZzt
»ziZzt
iZztZ[k

0O

90O

180O

360O

Æ�gxy 90O
Zzg 0O

Æ�gxy 180O
Zzg 90O

Æ�gxy 360O
Zzg 180O

t<
Ã̈KiZzt(,ZìXZL�z2VÐn�!ìw< .1

iZz-VÅeö�ÆYõÙHMåZ0+Zi{�g�&ìXz�;]e�X

ÃµiZztq�{�Qæ¥x<ZzgQéeö<X .2

Ã�¶�â�°{#6,;� iZzt -4

#ÐZz6,~ÅY+$(,­ecX
ZkiZztÅeöÃ7,�4/õGJ�VZe!*iz -5

O ð~Ð¦/g@*ì:
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C�fs~ÃµiZzØ»z�X .3

ZK%èÐÃð�zq�{Zzg»ziZzbÃQ@*gñX .4

øDfsiZz-VÃq�{ó�[ó»zZzg�iZz-V~�gzÈ<X .5
40°, 140°, 90°, 210°, 44°, 215°, 345°, 125°,
10°, 120°, 89°, 270°, 30°, 115°, 180°

5.2w
øDfs~��tc*»f[eñX�»f[�Qæ��t¯�X .1

( ) Z(iZzt�iZzt�[ÐgN*�@*ìq�{iZztB@*ìX (i

( ) �CìX 180O
iZzt�[Å�g (ii

( ) �CìX 90O
iZzt�Åeö (iii

( ÐÁiZztóiZztZ[kB@*ìX) 360O �g�VÐ(,ZiZz�zg 180O (iv

(      )      �CìX 360O
Zq-åiZztÅeö (v

^~ÃµiZzbq�{ZzgÃµiZzb»z�Z0+Zi{Î�ZzgeöÆfg=Yõ<X .2

ZztQ@*g�X i ZyiZz-VÅeöHìZy~Ã̈KiZzt(,ZìX(,}Ð(,Z .3

{~Æ(,}»�VZzggL»�VÆ�gxy���ñZz�]~�WzZáiZz-VÆZlxÒy .4

<X
W12 �yÆ (iii W'6' �áxÆ (ii W'9' ðÆ (i

W8 �&Æ (v W��zP 4 (iv

ÐFED ÐRQP
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eöÆÒpÐiZz-VÅ�hÎ�XZêZDwZ@*g� .5
'B' ¤/z\ 'A' ¤/z\

90O

270O

45O

180O

150O

q�{iZzt .1
iZzt�[ .2
iZzt»z .3
iZztZ[k .4
iZzt� .5

�éèo:À�~èoZzgáZi~èo   5.4 

�éèo: 5.4.1
fsÆZDw»x@{<X

ë�NMh��vÃVZzgÇ-VÃèoÆfg=ªCÙHYYìX̂~Q�èo�éèoÅ
�h-VÃªCÙ�D�XZyèo~Zq-�u$©û EG�@*ìX
�ze{èo~Ä�uÕo0*ñYD�?
t<
Zq-�~~�ze{èoQ@*g�XHz{Zq-ÐiZZ+Õo6,s�D�? .1

HW\tÎõMh��Zèo&�uÕognp�X�z�uÕo? .2

6,X�Xëë P Zq-�zu}ÐZq-` m Zzg l �ze{èo
6,Zq-�zu}Ãs�D�XtZq-��u` P`m Zzg l ��

Z¤/�zèo»Zq-�u�̀ÂZæ�é ìX�Zyèo~0*c*Y@*ìX
èoë�X

ZyèoÆ!*g}~Î»X~Ãð�u:̀�Xtèo¾§b
Æ�VÐX?
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À�~èo)À�zZg( 5.4.2
�èoZq-�zu}Ãs�D�ZyÐiZzb�W�Xfs~�éèoÃ�¶X�éèoÐ�W /

zZáiZz-VÅÙ|#<X

Zy~ÐPiZz�»z�XPq�{ZzgP�[�X
ZDwÆ)gzV6,�WzZáèo»x@<X /

qgz!*ÑZDw~ñ��èo»Ngx@{ÙX
Hz{iZzt�[¯D�?Hz{Zq-�zu}Ãs�D�X
Z¤/�zèoZq-�zu}ÃiZzt�[6,s�D�VA$z{èoÀ�~�fX

��X 6,À�zZgìZjëZk§b mâl �VZq-â
Î»ón�!ìw<Zzgs:

? �ÂHëÈMh�� Z¤/ .1

���ñâ6,ÄÀ�~èoQYMh�? .2

Zôm,~i!*yÆÃµwzs{~À�~èo0*ñYD�X .3

áZi~èo: 5.4.3

ZDw»x@{<X

ð~Æ)gzVógw}Ñíó',¹@*gzV»x@{ÙXZyèoÅ�h-V~HS¤0*ðYCìX
Z¤/ëQyÃ%�$+áZMÐ(,JNÂHz{Zq-�zu}Ð�ÐX

�V Z¤/Zq-�~~�zèoZq-�zu}ÃËÌ$©û EG6,s7�DÂZyÃáZi~èoë�X
�ZzgZkÃZk§b7,_� ÐªCÙ�D l||m áZi~èo�XZkÃë m Zzg l

Æ( m áZi~ì l)
HM\ZL#ï)®)ÆáZi~èoÅ'×h+VB�}Mh�?
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t<
fsÅ§bZq-»½6,�zèoÃUXHz{Zq-�zu}Ãs�D�XHM\ZyÃ

ÈMh�Xz�;]e�X áZi~èo
áZi~èoÅZq-�h~¯�XZyÆ�gxy0*ñYäzZÑiZztÃ̈Kì?
ZL�¹VZzgåÐW<X

5.3 w
øDfs~ÃyÃµáZi~ZzgÀ�~èoÆ%ä�ZzgÃyÐ�zâVÌ7�X .1
À�~9YVÆ!*iz (i
gw}Ñí)ðc*V( (ii

óó V Zôm,~wzs{~wsLL (iii
®({Æ£.ÞÆ)g} (iv
�gzZi{Æ|)g} (v

Zq-»½6,ZLæ¢a~!*¾~ñ��JVÃgÄ�Zê{ÆZ@*g�ZzgZk~À�~)gzVÅ¶Ky��<X .2

áZi~èoóÀ�~èoZzg�éèoÅ ZnzF,�̂Åæ�Ð BC Zzg AC Zq-lì ABCD .3

�h-VÃ́ä̂~sX
èoÅ�h~ �é (c    À�zZgèo)À�~èo( (b áZi~èo (a

ëäH5
ë¬xx@}Æfg=�zé�V»£é̈�VÃZ@*g�ZzgMÑ]ÆZEwÐ�Mh�X (1
é�VÃZ@*gäZzgZï».Þ�äc�MÑ]ZEwGYD�Xz{ð~Zzg�Ì�X (2

ª(ìX 1 T¢a) 1 îwÅeöÅZ»ð (3
B¢a 10 = T¢a 1

)z~�gZ0*ñYD�X�iZz-VÃ¯äZzgQéeöc 180O
e0+{Zq-4�Z],~ÈìT~ (4
ZEwHY@*ìX

zZVzìX  �Zq-å¤/�l» (1o) iZztÅeöÅZ»ðÃZq-�gzë� (5
�@*ìX 180O �@*ìZzgâ�»iZzt 90O

iZzt�[ (6
ÐÁ�@*ìiZztq�{B@*ìZzgiZzt�[ÐgN*�@*ìX 90O

Zq-Z(iZzt� (7
ÐÁ�@*ìiZzt»zB@*ìX 180O

Zq-Z(iZzt�iZzt�[Ð(,ZZzg (8
iZztZ[k)wk(iZzt�Ð(,Z�@*ìX (9
Zq-�~Æ�zZèoX»Zq-�u�̀@*ì�éèoBD�X (10
�z�éèoÀ�zZg�D�Z¤/Qê�gxy»iZztóiZzt�[�X (11
Z¤/Zq-�~Æ�zèoZq-�zu}Ãs:�D�VA$ZyÃáZi~èo¹Y@*ìX (12
�záZi~èoÃð�u7̀gnpX (13
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gz[�gÙAy%a)0*�'*(�ï�Xz{ZjZKzZ­{Æ0*kg�rìZzgZ#L 100 g<ÃZnzZ­CÙ·
¢zg]�zZ­{Ðá©8ìXZmzZ­{g<Ã�Ø�Zzgn�¦V»�[É�gBb�X

gz[ 30 gz[óqÝ�@*ì�}�~ 20 gz[ó�zu}�~ 50 g<zZ­{Ð¬ß~
gz[â�ìXg<ÅzZ­{óg<Ð9��?ä�g¶¦Å¶z{7g~g¶á`�X 20 ZzgWy%~�~'×h+

A$g<zZ­{ÃZ�¹ÆÙAy%aÐZ�Z�ä»z°{�@*ìXZzg'×h+Ô�@*ìXzZ­{âygìZzgg<Ã
gz[�îìXZzgfsÅ§b�g`�gìX 20

g¶»)Z0+gZ`(gkge
gz[AXZzgZkäZKzZ­{Ã�ØXHW\CMh��g<Æ 100 Z�¹Æ¬�yg<Ã

ÄbZmzZ­{Æ0*k�?
gz[�gj«GXz{¹pl�ZZzgZKzZ­{Æ0*k¦ 50 ZÏ�yg<ÆâñVäÌg<Ã

�zZc*Zzg�g`�äÆn¹XHW\eMh��g<ÅzZ­{Æ0*kg<ÆÄb�?W�)Z0+gZ`(
gkge»QÐx@{�,ÐX

gkgeÆZEwÐøDfsÎZÑ]Æ�Z!*]�ØX
g<ÆzZ­CÙ¹g<Ã�gÙAy%aÄgz�W�c*�D?̧ .1

g<äegàV~Ägz�Wy%aG? .2

a¸�~g<ÅzZ­{äÄgz&4/õ FJ
G
�g�Ûn�Ø? .3

g<ÅzZ­{äg<Ã�Ûn�¶Æ�ùgkgeH? .4

�~�g¶

� 6.1

9Z°Z�6
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gz[(,JäÐQêÆ�gxyH�Ût0*c*Y@*ì? 20 Æ!*NY+$ 0 gz[Zzg 20 Æ�ZNY+$ 0 .5

gz[g¶�¶Æ�ZmzZ­{ä¦VÃâÆ¾Y+$�g̀H? 50 gz[Zzg 100 Z�&;/õ XE~g<Æ .6

How Negative Number arise?  tZ°Z�ùz��~WD�? 6.2 

gz[�g`�äÐZe7V 20 W\Zk|ÐzZ��`�VÐ�#Æ�zâVY+$
È7�@*XZ,Z°Z��#Æ!*NY+$�D�Z¹tZ°Z�ë�t#ÐÁ�D�X²Z,Óx

Z°Z��#Ð�ZNY+$�D�µZ°Z�BD��#Ð(,}�D�X
øg~gzi%{i0+Ï~FZ,ñZµWD�ëZ,Z°Z�Ã�ZzgvyÔwZzgâèÔ�~Z@*gm%Jî

z){ÃªCÙ�äÆnZEw�D�Z,Z°Z��#Æ!*NY+$�D�X)�#ÐÁ�D�(t
ÐªCÙ�D�X -1, -2, -3,.....-10,-20...... Z°Z�BD�XZ,Z°Z�Ãë7�ãKc

ëtZ°Z�Ãgzi%{i0+Ï~ZSbZEw�D�X
gz[ÐªCÙ�D�X² (-200) gz[vy�ÂëZj 200 �g]~ (i
ÐªCÙ�D�X (+200) gz[��ÂZj 200

ÐÁ�ÃtÐªCÙ�D�X OOc Ðic*�{�ÃLLµóóÐªCÙ�D�² OOc (ii
ìX -3Oc ÁÐ%Z� 3OcÐOOc }
ìX +3Oc ic*�{Ð%Z� 3OcÐOOc

t<
gz[ZKzZ­{ÐZ�JgaXW\Zj°�~â6,¾§bªCÙ�, 20 gz[Zzgaä 50 -÷ä

gz[ÙAy%a�c*ìÂe��Z�Jg[äÆ�¾Æ0*k 100 Ð?�Ûn�z�ZyÆzZ­äZ¹°¾
ic*�{g¶!*¹gìÏ?

Some uses of Negative Numbers tZ°Z�ÆPZEÑ] 6.3 
R«gÃ#â��ñøDfsÃo�&´áVÐªCÙ<X

¢a�Zð~¾ 2 ¢a�~6,Zhg;ìZzgZq-T 25 Zq-6,0+{R«gÐ .1

g�ìX
�NhÅaK6,ØZc*�HìXZzg�zu} ¢a500 Ri}Ð Zq-}}Ã .2

Ð ÃZq-ÐÆZz6,Øc*�Hì6,�Ri}
¢anZq-ÛÅ)g}¯ìX 25

²gc*�&ø^6,�÷Æ£x å5Oc ��~Zq-u�gZ]»�gzwZg] .3

åX �gzÁ 6 LL¬~óó»�gzwZg]#Ð Ri}

«g R
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Î»Ôn�!ìw<ZzgsX
øg~gzi%{i0+ÏÐmgppzZáµZzgtZ°Z�Æ'×h+P%äsX

Ð̈�D�X Z ë�XZzgZæwzs (Interger) µZ°Z�ó#ZzgtZ°Z�Ã5�9Z°Z�
ÐÌªCÙHY@*ìX "I" ZÐ Z = { ........-3,-2,-1,0,1,2,3.......}   

ÃÒ<X
�g~Æ¹~yz*yÆZ£â]Æ�gzwZg]Å¬]qÝ<XZzgZ¹9Z°Z�Æ
ZEwÆfg)ªCÙ<X

°�~â6,9Z°Z�»ZÖg   6.4 

Z[g<�[ì�ZkÅzZ­{°�~â6,9Z°Z�Ã¾§bªCÙ�g�ìX

#Æ�ZNY+$zZáZ°Z�µZ°Z�)8Z°Z�(�D�ZzgZ,Z°Z��#Æ!*NY+$�
tZ°Z��XHW\Zk!*]Ð5�?YV?
Z[°�~âÃZEw�D�ñøDfsÎZÑ]Æ�Z!*]sX

#Ð�Ûd$F,+9°�Ã̈Kì? .1

#Æ!*NY+$M+ÄtZ°Z��Ð? .2

~Ã̈K°�(,Zì? (-1) Zzg (-2) .3

~Ã̈K°�(,ZìZzgYV?  -5c*3 .4

z{Ã̈K9°�ì�:Âµ�@*ìZzg:�t? .5

t<X
Zq-ZÌ!âUZzg�Ø�9Z°Z�ÃQk6,ªCÙ<X

-5,4,-7,-8,-2,9,5,-6,2

6.1w
øDfsÒ**]Ã9Z°Z�Å´áVÆfg=ªCÙ<X 1

( ) ¢aÅ�~Ð6,zZi�g;ì 3000 Zq-�Zð�i (i

( ) ¢a�Zð~ñ��ì 10 T0*ãÅRÐ (ii

( ) ic*�{ì 35OCÐOOC à©gW!*�»�gzwZg] (iii

( ) 6,ß�@*ìX OOC 0*ã (iv
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( ) Á�@*ìX 36OC �g~Æ¹~âî.$Z-g�&6,Zz��gzwZg]#Ð (v

( ) ¢a�Zð~Zq-W$+ziñ��ì 500 R«gÐ (vi

( ) #ÐÁ�@*ìX 19OC �ÑðÆ¹~�Zg7Ò5ë EE
Y»Zz��gzwZg] (vii

( ) �@*ìX 18OC �g~Æ¹Æ�zgZyz�á3!»Z�F,+�gzwZg] (viii

Ãð0*õt9Z°Z�sX X2

Ãð0*õµ9Z°Z�sX X3

-4, 3,2,0,-1,5    fs~�Ø�Z°Z�Å°�~â6,¶K0+�< X4

��tc*»f[sXZ¤/ÃðÒy»f[�ÂZmo<X X5

( ) Æ�ZNY+$�@*ì -6 °�~â6, -7 (i

( ) #Zq-µ°�ìX (ii

( ) #Æ�ZNY+$zZµìX 9 (iii

( ) Æ�gxy~0*c*Y@*ìX '0 Zzg -2 Zq-9°�ì� -1 (iv

9Z°Z�ÅF,KM 6.5  
��tZzgß°�zâV�z�&�ZrVäZLÇîVÆ.,~ñÌ¤/âZzg!*gl~0*ãÅR~¶ZzgZ��»x@{HX

ZrVä.,~0*ãÅR~Z��Zzg¶».,ÆZ0+g¶�ñÉ̈VÆfg=CkHQyÃ.,
ÆZ0+gzãR6,ñ��̈ÉVÅ®Z�ÐZq-F,IÎÓZzgZq-Z2Z:á�.,»%:¯c*ZzgQk6,Zq-

z){Ô 4,3,2,1 Zzg#Æ¶KyÆZz6, -3,-2,-1 ÷9Z°Z�ÅÉ�ðVÅ�#Æ¶KyÐn
ZrVäT�y.,~0*ãÅR»x@{HåZk¶KyÃ#ây1XZrVäZ2ZäÃ0*ãÅR»

ç�äcZEwHX0*ãï%6,0*ãÅRÁ�YCìZzg0*ãeZ%6,0*ãR~Z���@*ìX
Z[z{.,~0*ãÅR¥x�äÆ�.Þ�`�6�0*ãÅRãC�~¶KyÆZz6,µZzgn
t�CìX
W�QëZq-%û9Z°Z�»���°�~â6,x@{�,ÐX

Z2Z:~0*ãeZ%6,H�Ç? .1

Z2Z:~#Æ¶Ky6,0*ãï%6,Hp~zZµ�Ï? .2

ZyÃ°�~â6,ªCÙH�HìX ù0*ãÅR~p~zZµ�ðìXZ|÷6,ëä9Z°Z�ÃÉ�ªCÙHìX
Æ�ZNY+$ìX 0 Zzgt 2>0 Æ�ZNY+$ìXZk§b 2 °�~â6, 4 Zzg 4>2 ëY���

0 >-3 Æ�ZNY+$zZµìZ=ëÈMh�� -3 9°� 0 Z[aè
:ë�Ù��°�~â6,��ë�ZNY+$(,_�Z°Z�~Z���@*ìXZzgë��!*NY+$

z){z){X -3<-2, -2<-1, -1<0 Zzg 0<1, 1<2, 2<3 YD�Z°Z�~¶zZµ�CìXZ=
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t<
´áV6,<X >c*< qgz!*Ñ¥â]ÅãC�6,øDfs{à»VÃ

                 0 ------  -1             -3 -------  -2
       2---------6                        4 ---------- 0

6.2w
Ð6,<X <c*> �z9Z°Z�Æ�gxy{à(Ão�&´#Ö X1

(i) -1 .......... 0 (ii) -3 .......... -7

(iii) -10 .......... +10 (iv) 0 .......... -5

(v) -100 .......... 99 (vi) 0 .......... 100

øDfs9Z°Z�Ãù�~Zzg4,zàF,KM~sX X2

(i) -7, 5, -3 (ii) -1, 3, 0 (iii) 1, 3, -6 (iv) -5, -3, -1

��tc*»f[sX�»f[�QyÅo<X X3

( ) Æ�ZNY+$ìX -3# (i

( ) °�~â6,Zq-�9°�ÃªCÙ�D�X +12 Zzg -12 (ii

( ) CÙµ9°�#Ð(,Z�@*ìX (iii

( ) -5<8 (iv

( ) (-100) > (+100) (v

( ) -1 < -8 (vi

�Ø��z9Z°Z�Æ�gxy0*ñYEZáÓx9Z°Z�Å¶K0+�<XZzgZ¹°�~â6,ªCÙ<X øDfs X4

(i) -1 Zzg 1 (ii) -5 Zzg 0 (iii) -6 Zzg -8 (iv) 0 Zzg -3

�gzwZg]gkgeH�HXÂe�Qk�yÃ̈K£xu�ì?ù? -6Oc Zzg¬~~ -4Oc Zq-ºm�yH~ X5

tÙX
Z�yÅ�z»yqg]Å¬2w6,ìXZk�z»y~Ð¿6,Yä
ÆnZzgnµ{äÆÍ�ZxYäÆn·̈Vµ�ð��V6,
ZâYfí{ÅYC�XgziW:Z�yÅenæg�ÐzZ:WäÆ�

ÆnYCìXZzggZ]~ZâYÃF,KM�¶zZ­Åæ��äÍ�Zx ¿6,É
»x@<XZzg̈ÉV6,¯ñ�9Z°Z�Æ¶K**]Å ~YCìX¦k,

æ�Ð�Z!*]�ØX
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i¶Zz6,Y�X 7 �z»yÐ (a

i¶nY�X 3Ð �z»y (b

i¶ZzgZz6,Y�X 3 i¶Zz6,YØZzgz;VÐ'×h+ 5 �z»yÐ (c

i¶Zz6,YñX 3 i¶nY�Zzgz;VÐ'×h+ 4 �z»yÐ (d

i¶Zz6,YñX 10 i¶nY�Zzgz;VÐ 5Ð �z»y (e

i¶nYñX 9 i¶Zz6,YNZzgz;VÐ 8Ð �z»y (f

ZL�Z!*]Å�z�&Æ�BYõ<Zzgn�!ìw<X
9Z°Z�Å¦Zzģ& 6.6  

(£ GAME) Zq-ö
xËe�½èOEkZy1�VÆe�½3ðEVÃZz6,~§sZzg 10 æz[Å1LÞÆ

âykX (-1) Zzg­{Ã (+1) ¬§sg3YYìe�½èEÆZz6,Æ{Ã
e

�½3ðEVÃ7g~̧]ÐhD�ñZq-�!*gZYá 10 W\Æ�z�&Ðí�z{
Ã (-1) Zzg¬R (+1) X�&À£4/õ GGJ�te�½èE¾qª(~i}6,¤/D�Xe�½èEÅÃ́RÃWg�ìXZz6,~R

ÅÓx�h-VÃïw�£X�e�½èEZz6,~RÆc*¬RÆ�V (-1) Zzg (+1) Zq-�h~âykX
e

�½
èE!*¹g{YD�6�nVw~Cc*�Hì�Z¤/tR 2 �h~�W�A$ 4 ÐXZ¹Ñg<XZ¤/t

¶K**]�VÐX (+2) e
�½
èE»Zz6,~z�A$ZkÆ

¶K**]�VÐX (-4) e
�½
èE!*¹gT�jRZ¤/¬�ÂZkÆ 4 �hc*V¯ðYNXA$ 3 Z¤/

Zq-°�~âÅæ�ÐW\Åâ^&ëEN~¶K**]Ã�g`<W\Zkz�ÜJ-öÃYg~gÄMh�Z#J-�
¶K**]qÝ:�BXZzgöÃÛA:áX 10 W\~ÐÃðZq-7g}

W\»gkge W\Æ�z�&»gkge
Z¤/W\»�z�&e�½èEÆ�z¬RÃ�z!*g{0*@*ìÂH�ÇX?

= -4
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ÐÑzq�D�ñ!*NY+$ -4 Hz{°�~â6,�ZNc*!*NY+$w�'�YìzZãîg6,ì�z{
(-4) + (-2) = -6  6,(Að FX!ìXëZÐZSb��X -6 £xWÐ(,kìXZzg 2

Ã¦�Mh�W\�zt9Z°Z�ÃÌ¦�Mh�Zzg�Z[t´#Ö (+3)+(+1)=4 W\�zµ9Z°Z��
(-3)+(-2)=-5 �ÇX� (-)

Z#Zq-µ9°�ZzgZq-t9°��XA$H�ÇX
Z[ëe�½3ðEVÅæ�qÝ�ÆXÓxe�½3ðEVÅÂ�hc*V¯NÐ�Zq-e�½èE»Zz6,~zZzgZq-e�½èEÆ

�e�½3ðEVÃÑg<X (+1) + (-1) =0 ­{ÃZq-�h~B�ñÓx�h-VÃ�ÑCå W{<ª
(i)  (-3) + (+2) = (-1) + [(-2) + (+2)]

= -1 + 0

= -1

(ii)   (+4)  + (-2)  =  +2  + [ (+2) + (-2)]

= (+2) + 0

= +2

Z[W\7�ãZjg(,JD�ñöÃYg~gÄMh�X
t<
øDfsÅ�g,¥x<X  

i)  -7+8   (ii) -3 +5   (iii) -3 -2    (iv)  +7 - 10

°�~â6,9Z°Z�Å¦ 6.6.1

W�ë�BÐ�Zq-°�~âÃZEw�Æ±i�çb�z9Z°Z�Ã¦�Mh�X
Ã¦�,ÐX 3 Zzg 2 Z[ëZq-°�~â6, X1

Æ�ZNY+$'×h+ 2 J-(Að FXh�XZkÆ� 2 óÐ�ZNY+$�z£â]WÐ(,�¾æ 0 °�~â6,ë¬L
2+3=5 J-(Að FXh�XZSbëqÝ�D�: 5 £â]WÐ(,_�ñ 3

Ã¦<X (-3) Zzg (-4) -2

£â] 3 Ð'×h+ -4 J-(Að FXTÐXZkÆ� -4 £â](,_�ñ 4 óÐ!*NY+$ 0 °�~â6,ë¬L
(-4) + (-3) = -7 6,(Að FXTÐXÅ<å XEZ -7 !*NY+$(,_�ñ

�
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£â] 6 óÐ�ZNY+$ 0 »qÝ¦¥x�**eT�¬ëL (+6) Zzg (-2) �Ûn<�ë°�~â6, .3

J-(Að FXTÐX 4 Ð�z£xú°0�ñ°� 6 6,(Að FXTÐXZkÆ� 6 WÐ(,_�ñ°�

(+6) + (-2)=4 Å<å XEZ
»ù·¥x�D�X (-5) Zzg (+3) ZÏ§bë°�~â6, .4

£x�ZNY+$WÐ 3 6,(Að FXTÐXQZk£xÐë -5 £xú°0�ñ 5 óÐ!*NY+$ 0 ¬ëL
6,(Að FXh�X -2 (,_�Zzg£x

(-5) + (+3) = -2   Å<å XEZ

£xú 3 Ð!*NY+$ +3 J-YCìXQ +3 óÐ�ZNY+$ 0 Ã¦�Cìz{¬L -3 Zzg 3W -5
ªìX!*sy%z{¹VãÏ?

óqÝ�ÇXZyZ°Z�ÃZq-�zu} 0 ëÃqÝ¦L Ã¦�,Â -------- -3 Zzg 3ó-2 Zzg 2ó-1 Zzg 1 ZÏ§bZ¤/ë
ª�zZZ°Z�85½ð EEZq-�zu}~¦�äÐ#qÝ�@* ë�X (Additive Inverse) »Rwk

ìZq-�zu}ÆRwkBD�X
»RwkHì? 7

»RwkHì? -8

ÃÒÙ
°�~âÃZEw�D�ñøDfsÅ�g,¥x<X X1

(i) (-3) + 5 (ii) (-5) + 3
W\ZLf�Ð'×h+0*õ6ÎZÑ]¯�XZzg°�~âÃZEw�D�ñiÙX

øDfs»i¥x<? X2
(i)   (+5)   + (-5)      (ii)    +6  + (-7)     (iii)   (-8)  +  (2)

ÎZÑ]7~ZzgZÐi<X 5 W\Æ�z�&ÐZk§bÆ

�Ø�].zwÐ
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øDfs»x@{<
(i)     3 + 2 = 5     20 + 6 = 26 30 + 22 = 52

 8 + 16 = 24 9 + 10 = 19 20 + 14 =34
ë�NMh���zµ9Z°Z�»qÝ¦Ìµ9°���@*ìX
øDfs6,̈g<X

(ii)     -4 + (-6) = -10       -8 + (-12)  =  -20      -3  + (-9)  = -12

ZkÐW\äH5?�zt9Z°Z�»qÝ¦Ìt°���@*ìX
Z¤/Zq-9°�µZzg�zuZt�ÂH�Ç?W��Ù�X

(iii)  15 + (-17) = -2 -23 + 4 = -9
     -11 + 16 = 5 -12 + 12 = 0

qgz!*Ñ)zZÂVÐët³Z~.�D��Z#�z9Z°Z�8g)4è E
GÐZq-µZzg�zuZt�ó¦HY@*

ìÂqÝ¦c*Âµc*tc*#�ÇX
»qÝ¦¥x<X -10 + (+14) + (-5) + (+8) .1 Vw

ëZ°Z�ÃZSbF,KM�}Mh��µZ°Z�»¤/z\ZzgtZ°Z�»¤/z\Zq-�BW:~ïYñX
i:

»qÝ¦¥x<? (-14) Zzg (-82)ó(-28)ó(-20) .2 Vw

»qÝ¦¥x<X 25 + (-21) + (-20) + (17) + (-1) .3 Vw

6.3 w
°�~âÃZEw�D�ñfs~�Ø�9Z°Z�Ã¦<? X1

(i) 7 + (-6) (ii) (-8) + (-2) (iii) (-6) + (-5) + (+2)
(iv) (-8) + (-9) + (+17) (v) (-3) + (-8) + (-5) (vi) (-1) + 7 + (-3)

°�~âÃZEwG%øDfsÃ¦<X X2

(i) 10 + (-3) (ii) -10 + (+16) (iii) (-8) + (+8) 

(iv) -215 + (+100) (v) (-110) + (-22) (vi) 17 + (-11)

ù·¥x<? X3
(i) 120 Zzg  -274                (ii) -68 Zzg  28
(iii) -29, 38 Zzg  190 (iv) -60, -100 Zzg  300.
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¿<X X4
(i) (-6) + (-10) + 5 + 17 (ii) 30 + (-30) + (-60) + (-18)
(iii) (-80) + (+40) + (-30) + (+6) (iv) 70 + (-18) + (-10) + (-17)

9Z°Z�Å̧& 6.6.2

ÐÑzq�D�ñZkÆ!*N 5 Ã¦�äÆnë 5 Zzg (-2) ëä�¬�Zq-°�~â6,
5+(-2) =3 6,(Að FXh�ZSb 3 £xú°0�Zzg 2 Y+$

Zq-µ9°�Ã¦�äcëÃ°�~âÆ�ZNY+$(,­�ÇXZzgt OçZkÐt!*]¥x�Cì�
°�~âÆ!*NY+$(,­�ÇX 9°�Ã¦�äÆn

ëtÌYy`��Zq-°�~â6,åZ°Z�Ã̧&�äcëÃ!*N§sY**�ÇX
he6, 5 - 2 = ? VwÆîg6,

6,(Að FXTÐX 3 £xú°0�ñ 2 ÐÑzq�D�ñ!*NY+$ 5ë
t9Z°Z�»ÈHìX?
W�n���VßV»x@{�,X

Ã̧&<? -5 ~Ð 6 :4 Vw
Æ-5 £xWÐ(,_�X 5 ÐÑzq�,Zzg�ZNY+$ 6 Ã̧&�äÆnW� -5 ~Ð 6 i:
£xWÐ 5 ÆnëÃ#³�~(,­ìXª�ZNY+$ -(-5) nëÃ!*NY+$(,­ìp

(Að FXh�X 6,11 (,"6,ë

6- (-5) =11    ZSb
~¦�**e34/õ XJ

G
X 6Ã 5 »Rwk -5 ¸&�äÆn -5 ~Ð 6

6  -  (-5)   =   6 + 5 = 11

ÆaëH�,Ð?HW\°�~â6,!*NY+$XWÐ(,³Ðc*�ZNY+$ú�ÐXZ¤/ 4 - (-2)

pt97ìX 4 - (-2) = 2 6,(Að FXh�A$ëÈMh�� 2 ë!*NY+$(,_�Âë
£x(,_ 2 Æ�ZNY+$ 4 Ænë 4 - (-2)  Å<å XEZ 4-(-2) = 4 - 2 Zzg 4 - 2 =2 ëY���

ÆnT§b�D�tZk 4 - (2) 6,í�Xë 2 6,í�Zzg�zu~ßg]~ 6 �X«ßg]~ë
Ð!*Ç#³ìX

829Z°Z�¥ÅF,¹ÆaÓ#Ö»j

SCERT, T
ELA

NGANA



Å�g¥x<X (-7)  - (-9) °�~âÃZEw�D�ñX 5 Vw:

»Rwkì( 9ó-9 Æ)aè -7+9  )z~�@*ì (-7) - (-9)

6,(Að FXTÐX 2 Z»×V(,"6,ë 9 ÐÑzq�D�ñ�ZNY+$ -7 °�~â6,
(-7) - (-9) = -7+9=2 ZSb

t<X
a) -5 - (-3) b) -7 - (+2) c) -7 - (-5)
d) 3 - (-4) e) 5 - (+7) f) 4 - (-2)

Î»Ôn�!ìw<ZzgsX   

~Ð̧&HY@*ìÂz{QQ 3 x@{�D��Ë°�Ã
ìXZ#�QÏ°�~Ðt°�Ã̧&HY@*ìÂz{(,k
ìXHëÈMh��t¿Óx9Z°Z�Æn9�ÇX

¸&<? (-6) ~Ð (-13) 6 Vw:
(-13) - (-6) = -13 + 6 ( »Rwk -6) :i

= -13 + 6 = -7

¸&<? (+8) ~Ð (-8) 7 Vw:
(-8)  - (+8) = - 8 + ( »Rwk +8) i:

= -8 + (-8) = -16

(-6) - (+7) - (-24) ¿<X 8 Vw:
 -6 - (+7) - (-24) i:

= -6 + ( »Rwk +7) + ( »Rwk -24)

i:
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6.4 w  

X¥x<X 1
(i) 40 - (22) (ii) 84 - (98) (iii) (-16) + (-17)
(iv) (-20) - (13) (v) (38) - (-6) (vi) (-17) - (-36)

Ð6,<X = )c*( <ó> {à»VÃ´áV X2
(i) (-4) + (-5) ___________ (-5) - (-4)
(ii) (-16) - (-23) ___________ (-6) + (-12)
(iii) 44 - (-10) ___________ 47 + (-3)
(iv) (-21) + (-22) ___________ (-22) + (-21)

{à»VÃ%æFN<X X3
(i) (-13) + ___________ = 0 (ii) (-16) + 16 = ___________
(iii) (-5) + ___________ = -14 (iv) ___________ - 16 = -22

¿<X X4
(i) (-6) - (5) - (+2) (ii) (-12) + 42 - 7 - 2 
(iii) (-3) + (-6) + (-24) (iv) 40 - (-50) - (2) 

ëäH5ì
ÐÁ�gzwZg]ó¦/g}�ñz�Üó«gÅ�Zðz){ÃªCÙ�äc 0OCó(debit) ëZÒtZ°Z�Ã�Ûn X1

ZEw�D�X
Ã5��WzZÑ (0) Zzg# (-1,-2,-3.....) tZ°Z�»Z)qc*�& (1,2,3 .....) XÓxµZ°Z�»Z)qc*�& 2

Ð̈HY@*ìX Zc*I B@*ìX9Z°Z�Æ�&Ã (Intergers) �&9Z°Z�
Z ={ .........-3,-2,-1,0,1,2,3.......}

Xë9Z°Z�Å¦z̧&Ã°�~â6,ªCÙ�Mh�X 3

X�zµZ°Z�»ù·åµ°���@*ìXc*�zµZ°Z�Ã¦�ä6,µ°�qÝ�@*ìX 4

�ztZ°Z�»ù·åt°���@*ì)c*(�ztZ°Z�¦�ä6,t°�qÝ�@*ìX X5

X�z9Z°Z�Å̧&Ð%Z�̧&GYäzZá°�ÆRwkÃ¦�**ìX 6

9Z°Z�»ö
¢a�~!*�à~¤/@*ìXz{!*CÙWäÆ 30 0*ãÅ�l~Zq-�u

¢aØìX 2 ¢aZz6,m%kì1gZ]~ 3 n"uìCÙ�yz{
e�!*�àÐå3ÆnQkÃÄ�y'Ð?
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°**yZq-ÂLy%h+@*ìZZzgZkÃZL�z�&Ð)z~!*]CeLìZk»Èt
ì�QkÂLÃ�z)z~�V~��**�ÇX°**yZq-záÇXZzgZk»�z�&�zuZ
zX

gzâyä°**yÐ7Y�Z¤/ÂLÃeg�z2V~!*]C�
ÂH�zÐXA$°**yäW�ñ{Ã'×h+�z�V~!*�Zzg
gzâyÐ7Y�tz�Å̂~HBñÇ?ZÏ§b°**y
ä�zu}W�ñ{ÃÌ�z)z~�zV~$©-ê

GG

GHXgzâyä¹�
tegzV)z~�VÃ5�Zq-åÂL�ÇX®ZZk»CÙ)z~z®ÿ NÂL»Zq-aåð
BñÇXZknëÈMh��Z#ËÌqÃ�z)z~�V~�HYñÂZk»CÙ
z®ÿ N»Û�ÇX
)øDfŝ»x@{<X(

Àz �z�V~!*cW6,

� 7.2 

�Ð%Z�ËÀ»�H�Zz
zZVz¹Y@*ìX 5» 12 Zq-�ìXZkÃ

ÐHªCÙ�@* 5 ªCÙ�@*ì?t)z~�VÅz{®Z�ìT~®ÿ NÃ�H�HìX ¾Ã 12 �V
ì?t)z~�VÅz{®Z�ìT»ZN[H�HìX

©úB@*ìX 12 Ñgà{Zzg 5 �V
~©úHìX ~Ñgà{HìZzg

ÃÒ<X
qgzfsÃ¦k,~̂~W\¾§bªCÙ�,Ð? X1 

(i) (ii) (iii) (iv)

2021-22 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

� 7.1

ãgZzgZ(g~7
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�t�ZgzÃ�~ªCÙ< X2 

tÓxãgZq-ÐÁ�ZzgÀÆ{�XZyÃzZZ#�¹Y@*ìXZk§bÅãg~Ñgà{©úÐgN*
�@*ìX

t<X
Ãð0*õzZZ#ãgÉ�ZyÃ̂Åæ�ÐªCÙ<X .1

X ÃªCÙ�@*ì qg{9ì��~�̂~�t�Zg8~î O .2

HW\ZkÐ5�?z�;]Òy<X
)zZZ#ãg: 7.2.1

z){XYõ<�Wc* Ô Ô Ô Ô Z,ãgXÅ�gZq-Ð(,~�)zZZ#ãgBC�XVwÆîg6,
©úÅ�gÑgà{Ð(,~ì?

)zZZ#ãgsX 5 W\'×h+
ëZy)zZZ#ãgÃ̂Æfg=±i�çbªCÙ�,Ð?W�Zq-Vw6,
¨g�,X
CÙ�Z],{Zq-ÀÃªCÙ�@*ìXZy�z�Z],zVÆ&{�t�Zg�XZzgCÙ

Å�gÃªCÙ�@*ìXëäx@{H�)zZZ#�Æ �Z],{�z)z~�V~�H�ZìÅ<å XEZt�t�Zgz
ZÖgÆnZq-ÐiZZ+®ÿ NlZgÅ¢zg]�ÏX

t<
øDfs�t�Zg�VÃ�)zZZ#�~sX X1
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øDfs)zZZ#ãgÃZDw~ªCÙ<X X2

Ô Ô

%�'ãg 7.2.2

Æ�X Û5 Ð%Z� Å�gZq-ÀÐ(,~�CìXVwÆîgCÙ ãg )zZZ#

TÃëfsÅ§bªCÙ�D�X

��X�VëtÈMh zXTÃë Zk~�zå{ZzgZq-W�JzìXª
�Y@* Ð%Z�Zq-åzZzg�zäð{�XTÃ %�'�Å̂~ìXZk§b ��

ìX
Zzgt)z~�@*

CÙ)zZZ#�Ã%�'�~psHYYìX
t<

øDfs)zZZ#�Ã%�'�~ps<X

Ô Ô Ô Ô
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Ñgà{Zzg©ú 7.3 

Ô Ô Ô Ô Z[J-ëäx@{H�ËÌ»ïZ°Z�Ã
Å̂~�YYì��~Z°Z�ÃªCÙ�D�X
�ÆnÜsZq-¢zg~Ñotì�©ú#7�**ecXZ(YV?
ÃÒ<
fsÅãgÆÑgà}Zzg©úsX .1

øDfsÅzZZ#�Zzg)zZZ#�~�gzÈ~<Zzg)zZZ#�Ã%�'�~ps<X .2

,  

°�~â6,�~Z°Z�: 7.4 

ë�~°�Ã°�~â6,ÌªCÙ�Mh�X
Å¶K0+��,ÐX ëZq-°�~âé�Zk6,

Å�g#Ðic*�{ZzgZq-ÐÁ�CìÅ<å XEZt#ZzgZq-Æ�gxyzZµ�ÇX ëY���       

#ZzgZq-Æ�gxã´ºÃ�z)z~�V
ÐªCÙH�HX ~��ÆCÙ{Ã

ÃøDfsÐªCÙHYYìX Zzg ZÏ§b

)CÙ-.$Ã&)z~�V~�H�H(

ÃfsÅ§bªCÙHYYìX
)z~�V~�H�H( 5Ã CÙ-.$ )
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Ã°�~ Ðic*�{ìXZkn 1 Å�g »Èeg�;ðìX Ã°�~â6,¾§bªCÙHY@*ì?
â6,ªCÙ�äÆnëÃZq-Æ�Zq-äðÅ¢zg]�ÏX

Æ�gxã{Ã&)z~�V~�<X 2 Zzg 1 -.$Æ�
Zq-aåð{�D�Zk°�ÃfsÅ§bªCÙHYYìX 9~ âyk�

�Y@*ìX Æ�qÝ�ÇZzgZkÃ 2 t°�~â6,
t<X

øDfsÃ°�~â6,ªCÙ<X XI

(i) (ii) (iii) (iv)

eØ�tãg°�~â6,¹VzZµ�VÐ? X2

Æ�gxy 2 Zzg 1 (II Ð¬ 1 (I

(7.1 w)
eØ�Zy~ÃµzZZ#��? (1

(i) (ii) (iii) (iv)

Zy~Ãµ)zZZ#��? (2

(i) (ii) (iii) (iv) (v)

eØ�t)zZZ#�~Z°Z�°�~â6,¹VzZµ�VÐX
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Zy~Ð%�'ãgÅ¶K0+�<X (3

(i) (ii) (iii) (iv)

øDfs)zZZ#ãgÃ%�'ãg~ps<X (4

(i) (ii) (iii) (iv)

øDfs%�'ãgÃ)zZZ#ãg~ps< (5

(i) (ii) (iii) (iv)

ç�wãg :7.5 
øDfsegãgZzgZyÆZÖg»x@{<X
egzVZDw~�t�Zg�VÅ�#Öz�ìZzgÓxZDwÅ�#ÖÌz�ìX

ÆÑg{à{Zzg©ú»�kHìXZÏ§b Ñgà{Zzg©ú » ¨g�ä6,�Z0+Zi{�Ç�
Ð¢[�c*�HìXÅ<å XEZë�Ù�� 3 ÆÑgà{Zzg©úÃ ~

Æ)z~��X tÓxãgÅ�g,
Zk§bt¹YYì�Ë�Åç�w�ZkÆÑgà}Zzg©úÃZq-�°�Ð¢[�¶6,qÝ�ÏX

z){�fX Æç�wãg
�Å£g~̂: 7.6 

ìXt£g~̂ìYV� Å£g~̂ ç�wãg
ZkÆÑgà{Zzg©úÅ�gZ�F,+ìZzgZkÆ�uZDs7�X

z){Óx£g~̂~�X VwÆîg6,ãg

z){£g~̂~7�X ãg p
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ÃÒ<X
Z,0*õãgs�£g~̂~�VX (1

Z,0*õãgs�£g~̂~:�VX (2

øDfsãgÃ£g~̂~ps<X (3

(i) (ii) (iii) (iv)

7VZzg)7Vãg 7.7 

Zzg �X¡ä � ¶K**]qÝGX;ë 5 Æ!-A)Ïî
E

E 25 gc*èÆZJy~Z�yä

¶K**]qÝKX ¢ä
�V6,zZãì�ZyÐV~¢ä�&Ðic*�{¶K**]qÝGXaèZyÐVãgÆ©ú
)z~�ZknÑgà{Å�g�N�ic*�{c*ÁCc*YYìX

Z,Óxãg BD�XZzgZy»».Þ!*W�ãHYYìX 7Vãg z{ÓxãgXÆ©ú)z~�V
BD�X )7Vãg XÆ©úZ�V

Ì)7Vãg�X Zzg )7Vãg�X Zzg VwÆîg6,

7�X ç�wãg�pt7Vãg Zzg qÑè

7.2 w
øDfsãg~Ã̈K¤/z\7Vãgì? (1

(i) (ii) (iii)

7VãgÆÃð0*õ¤/z\
ÉÀ£4/õGJX (2

CÙZq-¤/z\~7VãgÅ¶K0+�<X (3

(i) (ii) (iii)

Î»Ôn�!ìw<ZzgsX  

g<Hì�ÃðÌLLç�wãg7Vãg7�MhXóó  

HW\ZkÐ5�?�ØZzgo<X  

,      ,2
7

3
7

4
7
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ãgÅù�~Zzg4,zàF,KM:X 7.8 

°� 7 ë¬xîg6,Z°Z�»».Þ�DgT�XPZ°Z��zuzVÐ(,}ZzgPgL�D�X°�
Ð(,ZìX -5 °� 3 Ð(,ZìXZÏ§b°� 3 ÐgN*ìZzg°� 19

HëZk§b»».Þ�~Z°Z�Æ�BÌW�ãÐ�Mh�?Zk»ëPVßVÆfg=x@{�8X
¶K**]qÝGXëY���jä ZzgÄtä jä gc*èÆZJy~�Zøä

ó)z~�VÐ 10 Ð%Z�]L Ðic*�{ìX Å�g �&Ðic*�{¶K**]qÝGXZzgZSb
Xaè�V6,©ú)z~ìZÏ �VÐic*�{ì 7 )z~�V~Ð 10 �V»qÝ�**ìXZzgt 9

Ãù�~F,KM)(,f (,~�ìXZ¤/ ~ Zzg ntIW�yìXVwÆîg6,

~ªCÙHY@*ìXHëZæn�ðF,KM~ÉMh�? �ð(~ªCÙ�**�Â
t<X

øDfsãgÆ¤/z\~ZWF,+ZzgZ�F,+�Å¶K0+�<X
(i)  (ii) 

(iii)

)7Vãg»».Þ 7.8.1

»».Þ�,XZy~Ã́�(,~ì? Zzg

{n�Xpaè 3 ZyãgÃ�N�ëÃð³Z~.7�MhXaè«�~�z{Zzg�zu~�~
Zê©úZ�XZknZê{ZµZµlZgÆ�fX)7VãgÆ».ÞÆnZyãgÃç�w

ÃëZk§bps�8X Zzg 7Vãg~ps�**�ÇX

ZÏn ®Z
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~Ã́�(,~ì? ZzgZq-Vw»x@{�,X
ZyãgÃ7Vãg~ps�8

Ô

(,~��ÏX (,~�ìÅ<å XEZ
aètãg)7Vãg�Å<å XEZëäZyÆ©úÃ)z~�1X©ú)z~�ä6,{ÅlZg
)z~�ÏZzgÑgà}ÅãC�6,(,~�Å¶K���ÃÐX

t<X
Zy~ÐÃ́�gKì?

  (i) (ii) (iii) (iv) 

ù�~Zzg4,zàF,KMX 7.8.2

ëY���Z°Z�Ã!*NÐ�ZNgL°�Ð(,}°�ÅF,KM~�6,ù�~F,KMqÝ�CìX
ù�~F,KM~�X 1, 3, 7, 8, 12 VwÆîg6,

�V Ìù�~F,KM~�X ZÏ§b

Ìù�~F,KM~�X Zzg

t<X

øDfsãgÃù�~F,KM~sX
(i)      (ii)

(iii)  (iv)

Z°Z�Ã!*NÐ�ZN(,}°�ÐgL°�ÅF,KM~r4,zàF,KMB@*ì (1

4,zàF,KM~�X 100, 85, 83, 74, 61 VwÆîg6,
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4,zàF,KM~�XZzg ZÏ§b

Ì4,zàF,KM~�XHW\ÈMh�YV?ZL�¹VÐn�!ìw<X
t<
øDfsÃ4,zàF,d$~ÉÀ£4/õ GJX

(i)  (ii)

(iii) (iv)

ãgÅ¦ 7.9 

fsÃ¦<X

t<
øDfsÃ¿<X

i. ii. iii.  iv.

)7VãgÃ¦�**: 7.9.1

øDfs»x@{<X

ZyãgÅ¦~ÑgàzVÃ¦7HYYXYV7?ëÃH�**e34/õ X
G

J
?)7yãgÃ¦�**�Âë

QyÃ7Vãg~ps�D��ê©ú)z~�D�X
:

Zkn
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W�̂Æfg=x@{�,X

�zâVZDwÆ{)z~7�ó¦�äÆn�)z~�VÅ¢zg]ìXë«�Å«
{¯BÐX 3 ^~Z|îg6,'×h+

qÝ�ÇX �

Zk§b�zu~̂~ÌÀ�~âr6,ëÃqÝ�@*ìX

qÝ�@*ì Z[ëZy�zâVÃ¦�D�ZzgZy�zâV»ù·
6,̈g<X

�YYìX
Å<å XEZ

t<X
øDfsãgÃ¦<

(i)  (ii) (iii) (iv)

:%�'ãgÅ¦ 7.9.2

¾§b¦�,Ð? Ã Zzg ëãg

Å̂~ps<ZÏ§bøDfs§i6,Ì¦ Zzg «ßg]~%�'�Ã)zZZ#�

HYYìX

qÝ�@*ìX ëä9Z°Z�ZzgãgÃZµZµ¦HìXZzgQZy�zâVÃ¦�ä6,
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Ã�zâV§hVÐ¦�,ÐX Zzg Zk§bë

= ª§i:

=

=

=     =

�wãg~ps�ä6, ç �zâVãgÃ �zâVãgÃ)zZZ#~ps�ä6, �zuZ§i:

  =

=

 =  =

¿̧& 7.10 

Ã̧&<X ~Ð

Zy�zãgÆ©ú)z~�XZ=t7Vãg�X®ZZyÆÑgàzVÆ�ÛtÐ¿¸&H
YYìX

Z[Zq-Vwk�VãgÆ©úZ�D�X

Ã̧&<X Ð

aèZyÆ©úZ�ZknZz6,Æ§i6,ZkXÃi7HYYX�&Ð¬�ZyãgÃ7V
ãg~ps�**�ÇXQZyÃ̧&�**�ÇX

:
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t<
øDfsãgÃ¦<X (1

(i) (ii) (iii)

øDfş&< (2

(i)  Ð ~ (ii)   ~Ð   

7.3w
»ZEw�D�ñù�~Zzg4,zàF,KM~ÉÀ£4/õGJX '<', '=', '>' �t�ZgzÃ�Å̂~ÉÀ£4/õ GJXZzg .1

Ã°�~â6,ªCÙ<ZzgZyÃù�~F,KM~ÌÉÀ£4/õ GJ Zzg .2

Æfg={:6,~<X '<' or '>', '=' ^�¶Zzg�zãgÆ�gxy .3
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(i) (ii) (iii)

(iv) (v)

Zk§b'×h+0*õÎZÑ]F,KM�}�ZL�¶Ði�zZNX

<X Æfg={:6,~ ( ' < ' ,  '= ' ,  '> ' ) Zy´áV .4

(i) (ii) (iii)

(iv) (v) (vi)

øDfsÆ�Z!*]�£ZzgZkÆi»§ieØX .5

)z~ãg�? Zzg H       (ii) Æ)z~ì? Å�g H (i)

Å�g)z~�? Zzg H (iv) )z~ãg�? Zzg H (iii)

z»_·HXeØ�¾ ,]7,ñ́äZÏÂ[Æ 25 ,]6,�Â[Æ 100 hä .6

äÁz7,J?
Æfg=6,<X (- c*+ �t�Zg�VÅãC�6,{à»VÃ) .7

¿<X .8

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)
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¸T$�{ãgÃ�g`<X .9

(i) (ii)

(iii) (iv)

zåHXeØ��zâVäp zg3HXZyÆ¸ðfÅäg<»�B�c*Zzg g<ä�-Zg» .10

Hzg3H?
z�c*�HXeØ�I�~~ñi»Hz!*¹ì? �Û±ÃñiÅI�~» .11

¢a�Â�zuZzHM�Ç? ¢aDscÆ�z{�ä6,Zq-z .12

4z�ÜgìXZzg�áft ÑfZjw¤/Zî&+»Zq-6å�äÆn .13

4»z�ÜgìXÂeØ�¾äÁz�Ü~6åH?
Z(gt 7.11 

T¢aÐÁìW\ZkTÅMðù¥x�,Ð? 5 T¢aÐic*�{Zzg 4 ZkTÅMð
)z~�V~��D�X 10 Æ�gxãÃAÃ 5 Zzg 4 ZkÃi�äÆnë

T¢a ZkR»îwHì?XXXXXXXXXX
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gN*zìXZkgL{Ã ............. T¢aZzg ........ HW\TÆîwÅeö�Mh�?ZkÅMð
B¢aìXªv¢a»�ÎZVzZq-B¢a�@*ìXeä 2 T¢aZzg 4 ëB¢aë�XªZkTÅMð

ÆZEw~ë)z~�g�VÃZEw�D�ZzggL�VÅ2Ì�D�X
T¢a zZVzXª Zzg 4= Zz6,ÅVw~Mð

TÅ�xÅMðXì?
gLgL�V6,�ìX 8 Æ!-A)Ïî

E

E 10 T¢aÐÁZzg 1 W\�BÐ��xÅMð
ìX T¢a :t

â\Å$»x@{<Xâ\Å$Åeö�ÆT¢aZzgZkÆ�Î,�V~ªCÙ<X
T¢a B¢a 1= T¢a»CÙz 1

Z(g~°�Å£ò�g: 1:7.11.1

Ë&yÏ°�Ã7,"Ænë¬ZkÆyÎVÅ£ò�g�Ù�XVwÆîg6,&
he6, 5,2,1 yÐ

Ã0*õÎ!*g{ë�Zk 512 �Ïª 500 Å7 5 ô}Æ£x6,ìXZkn 5~512 °�
�ÏX 50 �;ðÆ£x6,ìZÏnZkÅ£ò7 5~152 §b

�ÏXªz{°�Zq-ÎæìX 5 Å£ò�g 5 Z»ðÆ£x6,ìZÏn 5ó125 °�
Ãô}Æ�ZNY+$(,³ÂZkÅ7�;ð~�ÏZzg�;ðÆ�ZNY+$(,³Âz{Z»ð 1 Z¤/

�ÏX'×h+�ZNY+$(,Jä
zZVz�ÏX 6,ZkÅ7
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zZVz�YC Zz6,Å¦k,~ë�NMh�Æ��ë�ZNY+$WÐ(,_�ÂZkÅ7
kú6,�sñ�X 100 Æn� 100 »M¸iZq-kÐ�D�XZk 100 ìX«¦k,~ë

)z~�V~��,A$��kspV6,�Zq-kúqÝ�ÇX 10 Z¤/ëZyÃ
Z¤/ë'×h+�k)z~�V~��,ÂZq-kúqÝ�ÇXZk»Èt�ZÃô}»�ÎZVz

Zzg�k»�ÎZVzZq--.$�ÇX 10

Z¤/ë'×h+�ZNY+$WÐ(,³ÐÂH�Ç?
W\Ãc*��Ç�ë¦k,~TÅeöZq-T¢aÐÁ¶XëäZq-T¢aÆ�k)z~{n

T¢a�ÇXZ#ëT¢a~B¢a��A$B¢aÅlZgÃ ZzgCÙ{ÃB¢a»**x�c*XªCÙZq-gN*z
�ÏX Z(gtÆ���XªZ(gtÆ�ZNY+$zZà�g

{5 ÀÆ '10' ��Znp 0.5 �Ç; �Î,{�VÂt 5 Z¤/øg}0*kÔ

ª
ÃÒ<

øDfsZ(gtÃãg~ps<ZzgeØ�Zk~Ä�Î,{� (i

0.4,  0.2,  0.8,  1.6,  5.4,  555.3,  0.9

øDfs].zwå< (ii

�;×V Z»×V �Î,{  Z(g~°�
3 5 7

6 9 4

7 6 3

øDfs].zwå<X (iii
ZÖp~sX Z(g~zÅ£ò�g å°�»Z(g~ å°� Z(g~°�

8.5
14.7
23.0

5.4
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é�VÅeö�ÆøDfs].zwå<X (iv

Z(gt~îwÅeö T¢a~îwÅeö T¢aZzgB¢a Å�eö
HM é«
PM é«
CM é«þ

W\»g',
eu

W\ÅÞ�]ÅZi
KÐ zZVze**�ÂëZ(gtÅ�ZNY+$�zu}£x6,°�r�Ç� 100 Z¤/

�ÏX Ð�ZNY+$YNA$ZkÅ�g ªZ¤/ë
¢a�Y@*ìXZ¤/ë 0.05 T¢aÅeö¢a~r�ÂZj 5 T¢a�VÐXZ¤/ 100 ¢a~ 1

�Y@*ìX 0.25 zZVzr�ÂZkÃ 100 T¢ac* 25Ã
ª

z,{�? 100 �gzfsZ(gtÃãg~ps<ZzgeØ�Zy~Ä
0.35,   0.08,   6.70,   23.53,   756.01

bgz[»Ã̈KzìZzgZq-�gz[»HzìX 10 Zq-gzBA$ =b100 Zk§bëY���
Zk Ì�Y@*ìX `4.75 bc* 75 gz[ 4 ZkÃ c*400 + 75 ¦V~Ägz[�VÐ? 475

�Y@*ìX 5.30c* ¦VÃ 30 gz[Zzg 5 §b

t<
{à»VÃ6,<X (I

gz[ .................=b................ gz[ ...................... =b325 (i

gz[X .................=b................ gz[ ...................... =b570 (ii

- gz[ .................=b................ gz[ ...................... =b2050 (iii
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7.4w
{à»VÃ6,<X .1

Å�~̂XXXXXXXXXXXXXXXXìX 0.8 (i

~»ïzXXXXXXXXXXXXXìX 15.9 (ii

~�Î,£x6,y�XXXXXXXXXXì 171.9 (iii

Å£ò7XXXXXXXXXXXì 8~9.8 (iv

»ï{ZzgZ(g~{Æ�gxy0*ñYäzZáyÃXXXXXXXXXXë�X (v

øDfsÃZ(g~̂~ÉÀ£4/õGJ .2
Zq-ÎæZzgeg�Î,{ (i

äZzg�z�Î,{ (ii
WJZzgb�Î,{ (iii

øDfsãgÃZ(gtÆfg=ªCÙ<X .3
(i) 16/100 (ii) 278/1000 (iii) 6/100
(iv) 369/100   (v) 16/1000 (vi) 345/10
(vii) 907/1000

â>{°�Å£ò�gCØ .4
(i) 34.26 (ii) 8.88 (iii) 0.91
(iv) 0.50 (v) 3.03 (vi) 6.74 

Ã́�g(,~ìeØ .5
(i) 0.2  Zzg  0.4 (ii) 70.08  Zzg   70.7
(iii) 6.6 Zzg  6.58 (iv) 7.4  Zzg  7.35 (v) 0.76  Zzg  0.8

ù�~F,KM~ÉÀ£4/õGJX .6
(i) 0.04,    1.04,   0.14,   1.14 (ii). 9.09,  0.99,  1.1  ,  7

4,zàF,KM~ÉÀ£4/õGJX .7
(i) 8.6,   8.59,   8.09,  8.8 (ii) 6.8,    8.66,   8.06,   8.68

Z(g~ãgÅ¦Zzģ& 7.12 

Ã¦< 0.4 Zzg 0.3

)z~{�,X 10 Zq-�Z],{³ZkÆ
�ÇX 0.4 )z~�VÃ�t�Zg�,�� 4 XZzgQ ÃªCÙ�@*ì 0.3 &)z~�VÃ�t�Zg�,�

Z[�Z],}~�t�Zg�Î,�VÅ2Ì<X
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Z»×V     �ÎZVz
0 . 3

+ 0 . 4
0 . 7

0.3+0.4=0.7ª
ZSbZ(gtÅ¦~Zk!*]»Òpg3Yñ��Î,zÆ£.Þ�ÎZVz��XZzgÎ,zÆ
£.Þ~ÎZVz�¦HYñX

»ù·¥x�Mh�? 0.54 Zzg 0.63 HM\

0.63+0.54=?ª
Z»ð       �ÎZVz zZVz 100

0 . 6 3
+ 0 . 5 4

1 . 1 7
0.63 + 0.54 = 1.17:

t<  
(i) 0.39 + 0.26 (ii) 0.8 + 0.07
(iii) 1.45 + 1.90 (iv) 3.44 + 1.58

Ã¦<X 3.64+5.4 : Vw .1
¬°�~Z(gtÆ�z£â]�²°�~ÜsZq-£x 3.64+5.4 ª§i

Zæ�Å̂~�6, =  364/100 + 54/10
¯ä6, 100 �zu~�»©ú = 364/100 + 540/100

7VãgÃ¦�ä6, = 904/100
Z(g~`ÆZEwÐ�Z[sX = 9.04

3.64+5.4 �zuZ§i:
Z»×V   �ÎZVz ÎZVz

3 . 6 4
+ 5 . 4

9 . 0 4
aè«�~Z(gtÆ�z£â]�Å<å XEZ 3.64

�zu~�ÃÌZ(gtÆ�z£â]J-ps�ÆZ[¦�,X + 5.40
9.04
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>ZjwÆ�Ñ:£�V~zheÆn�zhÅw�g�ì :2 Vw
³¢a�zhCìeØ�Zkä]X�zhÎð? 2.8 ³¢aZzg�áxÃ 3.27 z{ðÃ

3.27+2.8 i:
è¢a  3.27 = ðÅ�zh
è¢a 2.80 = �áxÅ�zhZ
è¢a 6.07 = �zhZ�Z]Ã,

Ã̧&< 1.23Ð2.85 :3 Vw
Z»ð       �ÎZVz   ÎZVz    

2 . 8 5
- 1 . 2 3

1 . 6 2

2·85 - 1·23 = 1·62ª
Zk§bëÈMh��Z(g~�Å̧&~Î,{Ð�Î,{ÃÎ,{Ð�Î,{ÃZzgZ»ÇV
ÐZ»ÇVÃ̧&HYñXT§bëä¿¦~HX

4.5-2.89 �ñ́V6,̧&Æ¿~£x$+w¢87,}Ç�
Z»ð      �ÎZVz    ÎZVz   

4 . 5 0
- 2 . 8 9

1 . 6 1

7.5w
bìXZ¤/�Zø 0.50 gz�WZzge<Å7 0.75 �Zø�»yÐZq-e<ZzgZq-_y%h+**eLìXZq-_Å7 1

gz[�ØX�»0+ZgZkÃXg¶ 2 �zâVq,Zq-�By%h+áÂZÐ�»0+ZgÃÄgz�WZ�Z�ä�VÐX�ZøÅâVäZÐ
gz[�Ø�VÂZkÆ0*kÄgz[!*¹�Ð? 5 zZ:�}ÇXZ¤/�ZøÅâVä

øDfsZ(gtÃ¦<X (2
(i) 25.11 - 3.80 (ii) 14.01 + 1.1 + 1.98
(iii) 9.85 - 0.61 (iv) 2.3 + 18.94
(v) 2.57 + 3.75

¢aÃ, 30 ³¢a 1 ¢aÃ,&+g=»gZzg!*¹ 265 ³¢a 2ó ¢a»Ã,&+g=' 28 çy0*õ³¢a (3

aw�̂�/õJ�@*ìXeØ�ZkäÀHÃ,�/õJH?
¢aÀZy%h+ZeØ�Z,V 5.75 ¢aÀZZzggK±ÅÆn 6.25 ��r#äZK(,~±ÅÆn (4

äZK(,~±ÅÆnHÀZic*�{y%h+ZX
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ëäH5     

�ÔËÀ»z�CìXÀzZu��$Ëìc*�»¤/z\ .1

�~ªCÙ�Dz�ÜZk!*]»{mÒpg3Yñ�G�Óx{)z~�V .2

Ã©ú¹Y@*ìX 7 ÃÑgà{Zzg 5~ .3

�Ã°�~â6,ÌªCÙHYYìXCÙ�°�~â6,ZCz��gBbìXzZZ#�~Ñgà{gN*Zzg©ú .4

(,Z�@*ìXZ+�8g)4è E
GÑgà{(,ZZzg©úgN*�)zZZ#�BCìX)zZZ#ÃÀZzgb%Ã5�Ì

�YYìXZk§b�Y**%�'�B@*ìX
CÙzZZ#Zzg)zZZ#�Fç�wãggBb�XË�Åç�w�¥x�äÆn�ZkÆÑgà{ .5

Zzg©úÃZq-�°�Ð¢[c*��**�ÇX
Æ1 �ó£g~)¿(�Zkz�ÜBCìZ#ZkÆÑgà{Zzg©ú»�ub%¢!:�ÎZñ .6

)z~{�ä6, 10 ËÀÆb%z)-.$(ÃKÆnëkú»ZEw�D�Z¤/Zq-kúÆ .7

�YYìXZ»ÇVZzg�Î,{Æ�gxy�YäzZÑ` 0.1 �ÇX;Z(g~^~ CÙz
Z(gtB@*ìX

c*ZkÆZDsÆ© 10 c*ZkqÝ¢[�VZ(g~�~ZzgZ(g~�Ã 10 CÙz{�T»©ú .8

úÅ̂~�YYìX
�Y@*ìX 0.01 �ÇXZkÃZ(g~�~ )z~{GYNÂCÙz 100 Z¤/Ë�uÆ .9

zZVz £ò�gÅ].zw~��ë!*NÐ�ZNY+$(,_YNÂZ�£xÅ�gÔ�g» .10

zZV 1000 ZÏ§b Zzg zZVz 100ó �ÏXZ¤/Z»ðÆyÐ�ZNY+$(,³Â�ÎZVz
�YñÇX 0.001 �Ç;Z(gt z

ÓxZ(g~Z°Z�ÃÌ°�~â6,ªCÙHYYìX .11

ËÌ�zZ(g~Z°Z�»».ÞHYYìX�&Ð¬».Þ»M¸i®ÿ NÐHYñÇXZ¤/®ÿ NÆ{ .12

z,z»».ÞHYñÇZzgZÏ§b�ZNY+$WÐ(,³ÐX 10 )z~�VÂA$
Z(gt»ZEwgzi%{i0+Ï~Zñ́V6,HY@*ìX}gzkVÔÃ,Zzgziyz){X .13
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¬gsÆzZ­Zq-ñ!*L¯yy%h+**eT�Xz{ZL�z�&Ð!*iZg~�ø7[ZZlx
Æ%âVÔZkÅ©ZzgS:]Æ!*g}~¥â]qÝ�D�Xz{øDfsZq-].zw
»g�D�X

ñ!*L 3- ',Z&+ ñ!*L 2- ',Z&+ ñ!*L 1- ',Z&+ S:]
gz[ 2000 gz[ 1200 gz[ 1500 7
P P P MP3

P x x "{
P x x �IB
P P P ZÑgx
P x P FM

b¹ &¹ Zq-�w �HgA
¬gsZLzZ­Ð7Øì�z{Zk].zwÃYV»gG�?ZkÆzZ­�Z[�ï�X~Zq-ñ!*L

ZâewÆñ!*LÅS:]»».Þ�äÆn ä y%h+**eL�VX��÷~¢zg]ÆÐ_.�XÅ<å XEZ~
�g~¥â]Ã�HZzgZÐ].zwÅ̂~±HX¬gsäZLzZ­ÆZk¿ÃIHX

9ê�äÆntZÒ¢zg~�@*ì�L¥â]Ã��D�ñZÐL±óHYñX°�~!��5éG]Z�
��{Z°Z�»ù·�D��¼¥â]�ÛZë�D�X

(BD�X Data ¥â]��Z°Z�c*ZÖpÅ̂~�9�he~øg~æ��D�!��5éG])

gi+-Åñ��Ïc*)ñ��Ï FM èÃg{!*ÑVw~ñ!*L¯yÅ©ó­¯y~"{Åñ��Ïc*)ñ��Ïó­¯y~
z){!��5éG]ÃªCÙ�@*ìXgzi%{i0+Ï~ëZ)bÐ�zeg�D��Vë¥â]Ã��D�ñ�fe�X

WØZq-ZzgVw6,̈g�,
Zq-�ÂVÅ1~»$4-?çGEEZK�g]Ã(,Jä»ê�@*ìQÐtð�**ì�¾�#ÖÆ�ÂVÃ¹

ßÍVÆ�gxyZq-uz}�zZ@*ìXZzgZSbÆ!��5éG]qÝHX 500 ic*�{®Z�~Źc*YñXZkÆnz{
] 11 10 9 8 7 �D»�,̂
500 10 44 278 126 42 ��ÂVÅ®Z� �Ûz|#G

qgz!*Ñ!��5éG]Ã�ÚÆ�Áð�Yì�¾�DÆ�KÃic*�{®Z�~Zzg¾�DÆ�KÃÁ
®Z�~»gHYñX

2022-23 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

� 9.1

!��5éG]»ZÖg8
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Recording of Data !��5éG]»Z0+Zg` 8.2 

Z�ÛZbZL�z2VÆ�B̧ô6,YäÅ»g~�g�ìz{�&ÆnK6,VáY**eSìX
Z�ÛZbÅzZ­{äZkÐ7Y�z{ÃyÃµVZL�BáY**eSìX

�z{I�D� Z¾m

Vn{ gçZy
Yx gc*y
Vn{ Ẑ

!V çy
Yx ¯iZy
Vn{ Zq
Vn{ "3�3ý

GEE

G

ñi ·g{
!V p
Yx 8©~î

E

Z�ÛZbtz�&ZKzZ­{Ã�îìzZ­{Zkz�&Ã7,fìZzgÓx£/]VÅ®Z�Ã¥x�Cì¬
Vn{Å®Z�ÃÑg�Cì��z�&~ñ��{**ñV~WÐ�c*�HìZÏ§bYxÔñiÔZzg!VÃÑg�CìX

°� 2 !V °�Ô 1 ñi °�Ô 3 Yx °�Ô 4 Vn{ Wy%~z{�ì�
ìX'''z){ 3 Vn{»®�B@*ìXZÏ§bYx»®� 4 ìX®Z 4 �VVn{Å®Z�

¥�DÂHZkÅzZ­{ZâW�ãÐÑg�$Ë¶?¨g<X 50 Z¤/Z�ÛZbÅ)®)~
Z�ÛZbÅzZ­{Æn]VÃ/q-z�ÜÑg�äÆ§jÃY+Å¢zg]ì
!��5éG]Å̂ 8.3 

{0+ZâVÆZ�ÛZ�Æ 55 (Zq-g;�´�~ Enumerator YÅ%�xÑg~~Zq-Ñgà{) â2001

mÐ¥â]¦�@*ìz{PCYÐHì�Zk!��5éG]Ã±�ä~ZkÅæ��}X

ÓxC!��5éG]Ã±�än2ÌÆ¶KyzZÑ§iZEwG�XpZµZµ§jÐZEw
(ÃZSb¯CìX Tally Marks G�XÃÒ2ÌÆ¶Ky)

Z�ÛZbz�&»g�CìX��g`fsì
ÃÒ<
yÎV~!��5éG]ÅÃð 8

�zVB�£X
!��5éG]ÅÃð ZÖp~ 8

�zVBZÖp�£X

{0+ZyÆZ�ÛZ�Å®Z� 2ÌÆ¶K**] {0+ZyÅ®Z�
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fZ�ä�k2ÌÆ¶KyÅ®Z�6,Zq-�ZJ{¯c*X

2ÌÆ¶K**]Å®Z�6,Zq-�ZJ{¯c*X 5 Z1ä

¶K**]Ã%,Å̂~¶K0+�ÅZzg0*v,¶KyÃzF, 4 ¶K**]Å®Z�6,�ZJ{¯c*z{ 5 Zµ§jÐ Z�xäÌ
Å̂~¶K0+�ÅX

ZºäCÙeg2ÌÆ¶KâVÃ0*v,2ÌÆ¶KyÐs�D�ñ2Ì»¶Ky¯c*X

Z�ÛZ�{0+Zy 2ÌÆ¶K**] {0+ZyÅ®Z�

Z�ÛZ�{0+Zy 2ÌÆ¶K**] {0+ZyÅ®Z�

Z�ÛZ�{0+Zy 2ÌÆ¶K**] {0+ZyÅ®Z�

Z�ÛZ�{0+Zy 2ÌÆ¶K**] {0+ZyÅ®Z�
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(c*!��5éG]ÆZb%ZYÃÑg�ä~ZEwHY@* Frequency Zº�§iZEwHXz{§i¬xîg6,®�)
(F r e q ue n c y ìXZq-].zw�®�c*ZZb%ZYÃÑg�äÆnec*Y@*ì®�~$©o-+ö

GG

G
].zw

B@*ìX Distribution Table)

Zq-<~øDfs¶K**]qÝ�D ¶K**]zZá 10¥25 Zq-)®)~ :1 Vw
9,2,4,7,4,6,9,5,5,4,3,7,9,5,2,4,5,75,6,7,5,4,2,2, �X

ÃZEw�D�ñZq-®�~$©o-+ö
GG

G
].zwÅ̂~ªCÙ<X Tally Marks !��5éG]Ã±<ZzgZÐ2ÌÆ¶Ky (i

�&Ðic*�{¶K**]qÝ�äzZáCYÅ®Z�¥x<X (ii

�&ÐÁ¶K**]qÝ�äzZá¥Å®Z�eØ? (iii

¶K**]qÝò? 8 Ä¥ä (iv

i:
(i

¶K**]qÝGX 5 ¥äic*�{Ðic*�{ 6 (ii

¶K**]qÝG 2 ¥äÁÐÁ 4 (iii

¶K**]qÝ7GX 8 )®)~ËÌ¤(̈Dä (iv

8.1w
�V»Zq-JÑzqH�HZzgZ�nøDfsF,KMÆ_.¦G�X .1

jVÅ®Z� jVÆZlx
b 50

Zq-gzB
�zgz[
0*õgz[
2ÌÆ¶K**]Åæ�ÐZq-®�~$©o-+ö

GG

G
].zw»g<X

¥Å®Z�2ÌÆ¶K**]qÝ��{¶K**]
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¥ÆIh+{g8-fs~�Ø��X 25 Zq-)®)~ .2

8óucó!óCó8ó!óCóucó!ó8óCó8ói*Zãó8ó8ó8ói*ZãóucóCóCóucó!ó8ó8óCóCó
(ÃZEw�D�ñZq-®�~$©o-+ö

GG

G
].zw¯ØXÃ̈K Tally Marks �Ø�!��5éG]Ð2ÌÆ¶K**])

g8-¥Æn�&ÐÁIh+{ì?
7wÔ�@*ìX SMS Zq-Kz~MmÔÑZ[6,ZpÐqÆñçq6,øDfsZ(gZ]Æ�BZq- .3

A-q åZpÐ Ô  B- b%z~ZpÐq ÔC- g~gO �Ûz|#Y
qÝ�D� SMS ¬Zq-]~ZjøDfs

A  A B C A B B C A A
A  A C C B A A C B A
A  A A B B C C A A C
C  B B B A A A A A C

(Åæ�ÐZq-®�~$©o-+ö
GG

G
].zw¯Ø Tally Marks �Ø�!��5éG]Ð2ÌÆ¶K**])

W�yÆ�gxyZq-sB7�&Ð*gäzZàÇhc*V¼ZSb�X 11 WÐ 10ð .4

»gÔÑg~Ô'ÔÑg~ÔWIÔÑg~ÔÑg~Ô'ÔWIÔ!*&Ô'ÔÑg~ÔÑg~ÔÚAÔÑg~Ô'ÔÚAÔ»gÔ!*&Ô'Ô
»gÔÑg~Ô'ÔÑg~Ô'Ô!*&Ô»gÔÚAÔ'ÔÑg~ÔÑg~Ô'Ô»gÔ»gÔ!*"5ëGJÔWI

(ÃZEw�D�ñZq-®�~
$¨4o-+

ö

GG
GG

].zw¯ØX Tally Marks �Ø�!��5éG]ÐL2ÌÆ¶K**]ó)
öà:X

%û�CÙZD�ñZ°Z��g`�DYØX 40 Zq-0*³kZjQYnZzg°��g`<XZk¿Ã
(ÃZEw�D�ñZq-®�~$©o-+ö

GG

G
].zw¯ØX Tally Marks qÝ�{!��5éG]Ð2ÌÆ¶K**])

Representation of Data !��5éG]»ZÖg     8.4 

(~Ì7 Bargraph (Zzg!*g¤/Zs) Pictograph ®Z�~$©o-+ö
GG

G
].zw~±��{!��5éG]Ã¦k,~¤/Zs)

HYYìX
Pictograph ¦k,~¤/Zs: 8.4.1

Zq-Â1VÅZÓg~~Zp}6,¹�g~ÂÁg¿��CÙ*yÆÂ1VÅ®Z�Ãfs~¦k,~
¤/ZsÆfg=ªCÙH�HìZk»x@{<X

Â1VÅ®Z�p}
Zg�z
Zôm,~

¿
gc*è
�b
�YD
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Ã́ÂÁ®Z�~ic*�{�?  (i
Ã́ÂÁ®Z�~Á�?  (ii
]XÂÁ�?   (iii 

¦k,~¤/ZsÃ�Ù�ñëZyÓxÎZÑ]Æ�Z!*]�}Mh�X¦k,~¤/Zs~£zk,c*´áVÆ
fg=!��5éG]Æ®�ÃªCÙHY@*ìX

WØZ[Zq-ZjwÅ]®�Ã¦k,~¤/ZsÅ̂~ªCÙ�D�
X IX VIII VII VI )®)

22 25 35 30 28 CYÅ®Z�
!́54

èG
G

ZEwGYN? 35 ¥Æn 35 Hto�&ì�
¥ÃZq-¦k,ÐªCÙ�Mh�X�e: 5 Z,qÑ]~ëZÒ¦k,~¤/ZsZ@*gäÆn

(B@*ìX¬xîg6,te:Óx®�zV»¬�ZW�u�**e34/õ X
G

J Scaling)
Z¤/®�e:Z»ðÐÁ�ÂZkßg]~ëÃo�&Gz2¯**ec
Zz6,�~�Vw~

¥ÃªCÙ�@*ì 5 Z¤/
¥ÃªCÙ�@*ì 4 Z¤/
¥ÃªCÙ�@*ì 3 Z¤/
¥ÃªCÙ�@*ì 2 Z¤/
¥ÃªCÙ�@*ì 1 Z¤/

WØZ[Zz6,�Ø�!��5éG]ÆnZq-¦k,~¤/Zs¯D�  

CYÅZq-)®)~Z¥ZöI�D 25 :1 Vw
�TÅ¬]¦k,~¤/Zs~�~��)ÃðÌ
¤(̈DZq-Ðic*�{ö7n(

ÄCYÒerÈ�? (i
CYÅic*�{®Z�Ã̈Kö�ì? (ii

CYÅ®Z�ö

¹~

�Ã"3ïJGH

Òer

��'

¥Å®Z�)®)
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z{Ã̈KöìT~ÁÐÁCY�pgnp�? (iii

ÄCY��ÃðÌö~z7fe? (iv

CYÒerÈ� 5 (i) i:
ì '7' (CYÅic*�{®Z�¹~�ì�� ii)

ì4 (CYÅÁ®Z��Ã"3ïJGH�ì�� iii)

7+4+5+6=22 (]îh-VÅ®Z� iv)

25= )®)~¥Å®Z�
25-22=3 Å<å XEZ¥Å®Z��ÃðÌö7È
0*õZÇ�V~R,IÅ®Z�ÃªCÙ�@*ìX (Picto Graph) fs»¦k,~¤/Zs :2 Vw�

R,I 2 = )e:(ZÏ:

(ÃµÇîV~R,IÅ®Z��&ÐÁì? i)

ÃµÇîV~R,IÅ®Z��&Ðic*�{ì? (ii)

~ÄR,Iic*�{�? C Æ£«~ÇîV B (ÇîV iii)

ÇîV~]R,IÅ®Z�eØ? 5 (Óx iv)

i:X
R,I�X 8 ~ÁÐÁ®Z�~R,I��zâV~À E Zzg B ÇîV (i

ìX 20 ~R,IÅ®Z��&Ðic*�{ª D ÇîV (ii

R,Iic*�{�X 10 Æ£« B ~ÇîV C ÇîV (iii

ìX 66 ÓxÇîV~]R,IÅ®Z� (iv

ÇîV ®Z�
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8.2w
Zq-v~Zq-�~»g�äzZà�4{c*VÅ®Z�øDfsìX .1

c á XgD ÔZ] - ß
300 350 250 400 300 275

!��5éG]Ã¦k,~¤/ZsZEw�D�ñªCÙ<Xo�&e:»ZN[<X
gZ�äZq-�~�ÂL�Ûz|#G�ZkÅ¬]fs~�~��!��5éG]Åæ�ÐZq-¦k,~ .2

VÃZq-´#Ö~ªCÙ<( 5 )e:: ¤/Zs»g<
�y ZÂZg c á XgD ÔZ] - ß
ÂLÅ®Z� 100 85 90 80 60 95 70

øDfsÎZÑ]Æ�Z!*]�£
',zi-X´��Ûz|#�{VÃªCÙ�C�? ii ',ziáX´��Ûz|#�{VÃªCÙ�C�? i

Zq-uF@Z$~ZZyzZgzVÆqÝ�{zzIVÃZêÙ!¶KyÆ£.ÞøDfs].zw~�c*�HìX .3

´�

zzIVÅ®Z� 400 550 350 200

¦k,~¤/ZsÅæ�Ð!��5éG]ÃªCÙ<o�&e:»ZN[<X
øDfsÎZÑ]Æ�Z!*]�£X

�H? Ã́´#ÖzZÑZyzZgZ$ÛA ii ¾´#ÖÃ�&ÐÁzzFqÝ�ñ�? i

øDfs¦k,~¤/ZsZq-ZjwÆ0*õ)oVÆ�¡6,WäzZá¥®Z�ÃªCÙ�@*ìX .4

Zz6,�~�¦k,~¤/ZsÅæ�ÐøDfsÎZÑ]Æ�Z!*]�£
Ã́)®)ÆCYÆ0*k�&Ðic*�{�P�? i
Ã́)®)ÆCYÆ0*k�&ÐÁ�P�? ii

þþó�P�? 9 ¾)®)ÆCYÆ0*kL iii
Óx0*õ)oVÆ]�eVÅ®Z�H�Ï? iv

)®) �eVÅ®Z�
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X Zq-�y~ZµVÆ8zõykÅ�Ûz|#ÃfsÆ].zw~¦k,~¤/ZsÆfg=Cc*�Hì .5

= 8zõy 5 (Scale) e:

øDfsÎZÑ]Æ�Z!*]�£
ÆÄKz~�Ûz|#�ñ? Av i

¾vÆKz~Ãßvic*�{I�D�? ii

Kz~_54øGH�Ûz|#�ñ? 15 ¾vÆ iii

¾vÅ�Ûz|#�&ÐÁì? iv

5i}Åâ;:9Z{¦k,~¤/Zs~n�~�ìX 5 (6

øDfsÎZÑ]Æ�Z!*]�£
¦k,~¤/Zs~Ã̈Ke:ZEwH�Hì? i

ZºÅ9Z{Xì? ii

�&Ðic*�{9Z{¾Åì? iii

g|Å9Z{ueZkÅ9Z{ÐXic*�{ì? iv

Project Work µ/»x
Z¶gZ]Zzg�G+Ðic*�{Ðic*�{¦k,~¤/Zs¦<ZzgZk»Ng_·<X

v 8zn,y�&Å®Z�

5ixÆ**x 9Z{
g|
u~EZk
Ð
g<
Zº

gz[ 1000 = e::
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 (Bar Graph) !*g¤/Zs 8.4.2

ßÍVÅ(�/Æ0¥â]qÝ�@*ìXz{Zy!��5éG]Ã®�~ 275 çyZkÆî~
$©o-+

ö

GG

G
].zw~±�@*ì

(R úZxÅ®Z�
6,ZÎ~½ 109

U*â~½ 72

ZÚzf$ 56

¤/�c 31

7�&¤/�c 7

z{¦k,~¤/ZsÆfg=!��5éG]Ã±�@*ìpz{Ck�@*ì�Zk»xÆn:Üsic*�{z�Ü
�g»gìÉÂÌìÅ<å XEZz{ð�@*ì�!*g¤/ZsÃZEwHYñ��|̂~�c*�Hì

¬xîg6,!*g¤/ZsÃ®�Æ�BWiZ�Z:x@Z]ªCÙ�äÆnZEwHY@*ì
!*g¤/Zs~7VahZðÆZ|c*À�~!*gQYD�XXÆ�gxy)z~Ã,�@*ì!*g»îw

!��5éG]Æ®�ÃªCÙ�@*ìX
èÃg{!*Ñ!*g¤/ZsÐëx@{�Mh��úZx»Zq-(,Z¡Zjà½ÐWÐZK½Yg~7gÄeXZkÆ
´z{¹Áßv7�&¤/�f$Åe¤/~gnp�X
ÎGón�!ìw<ZzgÉÀ£4/õGJ:

!*g¤/Zs¦k,~¤/ZsÐ¾§b4ì?
Construction of a bargraph !*g¤/ZsÅ¯z^

Zq-»ßã~g�zZálVÆcfsÆ].zw~�Ø��X
& �y @*%̀ {�5ix  u»g~5ix '×zg&

Z¾mÅ®Z� 40 10 15 35 5

Zz6,Æ].zwÃZq-À�~!*gÅ̂~ªCÙ�äÆ%Zifs~
�Ø��

X"g( y X"g(ZzgZq-ZÌ!) x �zÀ�zZgèoUZq-Z|â) (i

"g6,L&óÐ¶K0+��,Ð x X"g6,Z¾mÅ®Z�Zzg y (ii

Z¾m 5= X"g6,Zq-o�&e:É<�Zª y (iii

6,ZÎ~½ U*â~½ ZÚzf$ ¤/�c 7�&¤/�c

�y @*%̀ {0+Ï
5ix

u»g~
5ix '×�zg

Z¾
mÅ

®Z�

Z¾m 5=ª1
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®�ÃeäÐ��D�ñ!*gÅZz�ð¥x< (.iv

 10@5=2 @*%̀   40@ 5 =   8 �y
  35 @ 5 = 7  u»g~5ix 35@ 5 = 3 {�5ix

  5  @ 5 = 1  '×�zg
"g6,)z~ahZðÅÀ�~!*gzZà̂Z@*gØ x Zz6,¥xÅ�Zz�ð÷B (.v

Z@*gMh�X ZÏ§bZz6,�Ø�!��5éG]ÆnëZq-Z|!*geZÂZx
¯z^Æ%Zi:

X"g( y X"g(ZzgZq-c*ZÌ!) x F,½»½6,�zÀ�zZgâUXZq-Z|) i

X"gÆ�B&�g`< y X"gÆ�BßÍVÅ®Z�óZzg x ii

Z¾m 5=ª1 X"g6,Éo�&e:É<X� y iii

®�ÃeäÐ��D�ñ!*g»îw¥x< iv
 10@5=2 @*%̀   40@ 5 =   8 �y

  35 @ 5 = 7  u»g~5ix 35@ 5 = 3 {�5ix
  5  @ 5 = 1  '×�zg

X"gMð6,)z~ahZð»Z|!*gzZà̂¯Ø y v

8.3w
PYâgzV»²�!§]fs~�c*�HìX .1

�wÔ 1 0 �wÔ�hZ= 4 0 �wÔg�= 2 8 �wÔâ= 5 0 �wÔZz.$= 2 2 Â= �wÔ 2 5 ©=
�wÔ 22 �wÔÇñ= 70 �wÔ;¶= 45 �wÔ¢J= 15 �~=

øD!*Ñ!��5éG]ÃªCÙ�äÆnZ|!*g¤/ZsZ@*gØX

'×�zg
u»g~5ix

{�5ix

@*%̀

�y

Z¾mÅ®Z�

Z¾m 5=ª1
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ZZñg6,/ZyÆ{0+ZyÆâ;:Zy%ZY]ÃøDfs].zw~ec*�HìX .2

Zñg ky»�Zt ½Z ½ ð R,Z¡g^ �v
y%a)gz[( 3000 3400 800 400 600 1200

øD!*Ñ!��5éG]ÃªCÙ�äÆnZq-À�~!*g¤/ZsZ@*gØX
©gW!*�ÐF,zì�̂äÆnZfgZùÐWæzgÄÆ�g»gZz�]: .3

] 8 ]Ô»g= 15 ]Ô'= 12 �ÔR,+= 1 �Zð�i=
Zy¥â]ÃªCÙ�äÆnZq-!*g¤/ZsZ@*gØX

ZjwÆ¥»uz}H�H�z{ZL�Û�ÆÏ]~ÁxÁÃZÌ�ï�Ô 120 .4

Ih+{xÁ o ¹EVÅÂÁ7,­ K�9 ñuú7 qg~
]¥ 25 10 40 10 25

Zz6,�Ø�uz}Ã!*g¤/ZsÅ̂~ªCÙÙX
: µ/Y»x

Z¶gZ]Ô�G+c*�vfgZùÐZ§bÆ!*g¤/Zs¦<ZzgZk»Zq-Za¯ØX .1
ZL�z2VÐI�<ZzgZKgZñ»ZÖg<X
W\Å»ßã»Zq-6ÎØZzgâ^<�ÄZlxÆk**]�vkYk .2
Æk**]ÔÃwÆk**]ÔWgÏÏk**]ZzgZ0*g¹�W\Å»ßã~�Zk»Zq-
].zw¯ØZzgZy!��5éG]Ã!*g¤/Zs~ªCÙ<X
ëäH5
ë�N`��!��5éG]Z,Z°Z�»ù·ìTÐ¼¥â]qÝ�D�X .1
���ñ!��5éG]Ðºm¥â])Z:¬](qÝ�äc!��5éG]Ã2ÌÆ¶KyÆZEwÐ].zwÅ .2
^~F,KM�c*Y@*ìX
ëJ`��¾§b£zk,ÔZâYc*ZâYÆ�VÅ̂~Zq-¦k,~¤/Zs

!��5éG]ÃªCÙ�@*ìZzgëtÌ .3
�N`��¾§bÎZÑ]Æ�Z!*]Zzg¦k,~¤/ZsÅF,)ãÅ�ìXZâYc*Zb%ZYÅ®Z�ÃªCÙ�äÆ

ÂÁ= 100 n´áVÆZEwÐë¦k,~¤/ZsZ@*g**J`�XVwÆîg6,
ë!*g¤/ZsÆZEwÐË!��5éG]ÆZÖg6,ëI��`�X!*g¤/Zs~ûZgahZðzZáÀ�~ .4
!*gZ@*g}YD�ê�gxy)z~zM�D�XCÙ!*g»îw)Zz�ð(Qń®Z�ÃªCÙ�CìX

1893-1972 'Ñâ')yz*y( P.C

tZ&++Z6$h4¹ÿ H
H

g^aZ3Ã̂ÃMÆ!*ã¸XZ¹yz*ãÑgc*]»
!*zZW�xë�XZyÅ"DÓuz}ÎZŅ̃ZòTygBbìX
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Z[J-øgZ_·Z°Z�ZzgZDwÆ0g;X;ë�[Zzgæ¢a~Æ�J`�WØZ[ë
gc*èÅZzgZq-�ácZrZÆ!*g}~_·�,ÐX

ZrZÅZëS¤tì�Z°Z�ÃªCÙ�äÆnwzs{»ZEw�D�twsËÌ°�ÃªCÙ�@*
ì:�Ëºm°�ÃXtËÌ**¥xlZgÃªCÙ�YìX**¥xlZgzVÃ¥x�äÆ§jÃJ�ëi0+Ï
Ð0F«Zzgë{)bÃi�äc¤!gZï!WÑ]Ã�Ûzr�}Mh�X
øDfs6,̈g<X
}."Zzg�xZq-öóögì�
Z¤/W\÷~@ZìV6,¿�,Zzg=Wy%~³eNÂ~W+W5/eîóX �x:
W\Â÷~/ÐzZ��XQt*Hì? }.":
ÇìW\ËZ,¿Å/Îõk;~7Y}XQk¿Å/=#Öe�QÌ~W\ÃQk �x:

¿Å/ezVÇX
ÇìXÂW\ÅH@Z'�X~Ì�÷[�VW\ZkÃ¾§b�D�? }.":
�&Ð¬W\Zk¿Å/Ã�zkH<X �x:
;V��~X }.":

¦<XZzgZ[�°�qÝ�ÇXQkÃ=e�X 5 Zk~ �x:
ìX 27 ÇìXz{°� }.":

�wìX 11 ¹p[W\Æ�z�&Å/ �x:
Àì!¼�k,ÎiÆ�ìÐX~��W\ä/»Øù`c*X }.":
HW\Y���xä/ù¥xÅ?W\ÌÃÒ<X
%::XZßw¯** 9.2 

I %:X 9.2.1
fZ�ZzgZ',Z�ZK̈ãn}¯gì�X6�̂~�îc*�HìZnnZrVä
({ZckW\VÃªCÙ�äÆnZEwHXfZ�ä�zZcknZzgZq-ZK̈ãn{
¯c*6�̂~ec*�HìX
Z',Z�äÌ�z({ZcknZzgZq-ZK̈ãn{¯c*Zzg¬gÇ
�fZ�ÆZckÆ!*izg3X

2022-23 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

� 9.1

ZrZ»¬gs9
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Zn�Zk~fZ�äQZq-»Z��HX
ZzgZ',Z�äÌHX

ZDw¯äÆn 8 ¼�k,�Zï�z�&¾gZyÆ�Bö~Ñq-�ZXz{ZyÐ7YX�'×h+Z,
ÄZckÅ¢zg]�ÏX̄gUfZ�äegZDw~ñ��({ZckÃÑgHZzgZyÅ®Z�Ã�zkH�D�ñ

ZK̈ãnzVÃ¯äÆnÄ({ZckÅ¢zg]�ÏXA$ 69 ¾gä7YZY!eî'×h+Z, "16" ¹X
fZ�ZzgZ',Z�äCkH�ZckÅ2Ì�ä»�§iZrVäZ(gHì�¹îsZzgz�ÜÔì
!*<mZ#�nzVÅ®Z�¹ic*�{�XZrVðH�Zq-*§ieð&+ïBÐ¼�k,̈gz��äÆ�
ZrVäøDfsÃ»gHX

¯ñ�nzVÅ®Z� 1         2        3..........

£/({ZckÅ®Z� 2         4         6.........

ZjZk§bÌªCÙHYYì 2x1       2x2       2x3..

HW\Æ¯ñ�ZK̈ãnzVÅ®Z�Zzg£/({ZckÅ®Z�Æ�gxy0*ñYäzZágº»x@{H?
fZ�ä¹��V6,¯ñ�ZK̈ãnzVÅ®Z�Zzg£/({ZckÅ®Z�Æ�gxyZq-ģ0*c*Y@*ìX

ìX »�kH c*¯ñ�nzVÅ®Z� 2x1 ìXª 2 ón{¯äÆn£/ZckÅ®Z� 1 VwÆîg6,L
tģ¾§b»x�@*ìẌg�,X �Ûn<�Z¤/ëM®Z�~nzVÅ¯z^Æn»x�,Â

4=2x2=2x Zck¢zg]�ÏXª¯ñ�nzVÅ®Z� 4 nzVÆn 2

6=2x3=2x ZckÅ¢zg]ì¯ñ�nzVÅ®Z� 6 nzVÆn 3

f�Zä¹£/({ZckÅ®Z�¯ñ�nzVÅ®Z�Å�zt�CìXª£/({ZckÅ
kHìX 2 ¯ñ�nzVÅ®Z�Æ» = ®Z�

nzVÅ¯z^Æn�¢zg]�ÏX 69 Z[

2  x  69= ({Zck 138

2- %: 9.2.2

�c*sðÅ�sVZEwÅYC�X 3 [Å¯z^Æn
�c*sðÅåVÅ¢zg]�ÏX 6 [¯**eT�Â� 2 Z¤/ë
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øDfs].zw~£/�c*sðÅåVÅ®Z�Zzg£/!5Ò5é II]Å®Z��~�ì
...... 6 5 4 3 2 1 [Å®Z� ¯ñYäzZá
....... 18 15 12 9 6 3 £/�c*sðÅåVÅ®Z�
...... 3x6 3x5 3x4 3x3 3x2 3x1 x@{

zZá!5Ò5é II]Zzg£/�c*sðÅåVÅ®Z�¥x�ä»HZßwì? �W
kH3 ®Z�» �WzZá[Å = �c*sðÅåVÅ£/®Z�¥x�ä»Zßw

3 %äX :9.2.3

�c*sðÅåVÅ¢zg]ìX 4 %,¯äc

�c*sðÅåVÅ¢zg]�ÏX 8 %,¯**�Â� '2' Z¤/ëÃ

�c*sðÅåVÅ¢zg]�ÏX 12 %,¯**�Â� 3 Z¤/ëÃ

ëèÃg{!*ÑZ:qÃfsÅ].zw~%A$�,ÐX
........ 3 2 1 zZá%�VÅ®Z� �W
........ 12 8 4 �c*sðÅåVÅ£/lZg
....... 4X3 4x2 4x1 x@{

kH4 %�VÅ®Z�» �WzZá = �g»g®Z�  ª�c*sðÅåVÅ
(Variable) o 9.3 
Æ].zw6,̈g�,ÐX 1 %:X ë

........ 3 2 1 �WzZáZK̈ãnzVÅ®Z�
......... 6 4 3 ({ZckÅ®Z� £/
......... 2x3 2x2 2x1 F,KM

ë].zw~x@{�D��ZK̈ãnzVÅ¯z^~Z��Æ�B�B�g»g({ZckÅ®Z�~Ì
Z���@*ìXCÙßg]~ë�Ù���g»gZckÅ®Z��WzZáZK̈ãnzVÅ®Z�Å�tìX
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¶zZáZK̈ãnzVÃªCÙ�änZEwH�HìÂ m �Ûn�z��ª(Å{§wzs

Z=£/({ZckÅ®Z� =2xm

Æ( 2+m Æ:� 2xm )z~ì 2m ��X)â^ 2m Ãë 2xm �V6,
2m= ®Z£/({ZckÅ®Z�

ÂZigzñQßw�g»gZckÅ m=1 �ÏXª 1 Å�g m Z¤/ëZq-ZK̈ãn{Ã¯**eT�Â
�ÏX 2x1=2 ®Z�

�Ï 2x2=4 Z=�g»gZckÅ®Z� m=2 �ÏXª 2 Å�g m Z¤/ë�znzVÃ¯**eT�VÂ
Z[W\Z0+Zi{ÎØ�&nzVÆn�g»gZcZkÅ®Z�H�Ï?

�ÏX 6G
qgz!*ÑVwÐë£/ZckZzgnzVÅ®Z�Æ�gxy0*ñYäzZáģÃZk§bZ~.�D�

2m = �g»gZckÅ®Z�
z){ 1,2,3,4... ónzVÅ®Z�ì,�g¼Ì�$ËìXª m �VL

Å�g³7�CÉZm�g,Z�$Ë�XZkÆ_. m óZq-oÅVwìX m �VL
ZckÅ®Z�~p~zZµ�CìX

Æ].zw6,̈g�,Ð 2 WØZ[ë%:
...... 6 5 4 3 2 1 zZá[Å®Z� �W
...... 18 15 12 9 6 3 £/�c*sðÅåVÅ®Z�
..... 3x6 3x5 3x4 3x3 3x2 3x1 x@{)F,KM(

Z[W\Zq-ZßwÃ%A$<��Ø�!5Ò5é II]Å¯z^Æn�g»g�c*sðÅ®Z�ÃªCÙ�@*�?
!5Ò5é
II

]Å®Z�ì( y �V �g»g�c*sðÅåVÅ®Z�) =3y

Å�gps�CgSìXZ= y ª�V y=1,2,........ ÅZ�g,�$Ë�X� y �V6,
Zq-oÅVwì y

Æ].zw6,̈g<XZzg�Ø�%�VÆn�g»g�c*sÇVÅ®Z�¥x�äÆZßwÃZ~.<XT~ 3 %:
ÃZEw<X m ÃZEw<Zzg�g»g�c*sðÅåVÅ®Z�ÃªCÙ�äÆn  n %�VÅ®Z�ªCÙ�äÆn

ÃÒ<
HZ[W\�c*sðÅåVÐøDfs»%:ÆQßwÉMh�? 1 

ÆöÆn�g»g�c*sÇVÃ¥x�ä»QßwZ~.<X H %: 2 
F,KMÆöÆnQßwZ~.<X L ZzgZk§b
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(More Patterns) '×h+%ä 9.4  

%�VÅ¯z^ÆnåVÆ%:6,̈g<X

%�VÅ®Z�Zzg�g»g�c*sÇVÅ®Z�ÃøDfs].zw~�c*�Hì
5

....

......

4

13

(3x4)+1

3

10

(3x3)+1

2

7

(3x2)+1

1

4

(3x1)+1

%�VÅ®Z�
(m �c*sðÅåVÅ®Z�)

%:
�c*sÇVÅ®Z� =3 )%�VÅ®Z�( +1 A$Zßw

ZEw��{�c*sÇVÅ®Z�ìX =(3xS)+1=3S+1 Z= S = �Ûn�z�%�VÅ®Z�
óoÅZq-Vwì S �VwsL
ÃÒ<

�c*sÇVÆZEwÐZDwÅZq-·g»gÅ�ìX

qgz!*ÑZDwÆn�g»g�c*sÇVÃ¥x�ä»QßwZ~.< .i 
ZDwÅ¯z^Æn�g»g�c*sÇVÅ®Z�H�CìX 12 .ii 

oÅÃð�g³7�CZzg: z){ m,p,s,x,y,z ëËÌwzsÃoÆîg6,ZEw�Mh�X�
Ã  m,y,s �Ãð³wzsZkÐÝ�@*ìwzsËÌlZgÃªCÙ�Yìqgz!*ÑVßV~ëä

�c*sÇVÃªCÙ�äÆnZEwHìX
Ric*�{�XÂZ]VÆ0*k]ÄR�f¥x<? 3 Z]VÆ0*kâgÐ : 1 Vw:

X R�f 2+3=5 R�A$Z]VÆ0*k 2 Z¤/âgÆ0*k i:
X R�f 5+3=8 R�A$Z]VÆ0*k 5 Z¤/âgÆ0*k

âgÆ0*kÄR�ë7Y��XpZ]VÆ0*kñ��RÅ®Z�Y��
3+ âgÆR = Z]VÆ0*kñ��RÅ®Z�

�ÏX n+3 ÐªCÙ�,A$Z]VÆ�VÅ®Z� n Z¤/ëâgÆ�VÅ®Z�Ã
Zq-oìX n Z= n=1,2,3......... �V6,

1 ^D 2 ^D 3 ^D 4 ^D

1-^ 2-^ 3-^ 4-^
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�wgKìXW�Û+Å/ë+Å/ÆÒpÐs? 3 :ë+ZzgW�Û+ä�Xë+ÐW�Û+ 2 VwX
�wgKìX 3 �c*�Hì�W�Û+óë+Ð/~ i:

10-3=7 �w�ÏX 7Å �w�ÂW�Û+ 10 Z¤/ë+Å/
16-3=13 �w�Ï 13 �w�ÂóW�Û+Å/ 16 Z¤/ë+Å/

�V6,ëë+ÅÇ/7Y�XZ=�VÃðÌlZgàY$ËìXZnnë�Ûn�D��
�w�ÏX p-3 ó�wìXA$W�Û+Å/ p ë+Å/L

Ã p z){XZ¤/W\ 1,2,3,....... Zq-oÅVwì�VZmZ�g,�$Ë�� P �V
�@*ìX 13óp-3 fe�Â 16Ã p �@*ìXZzgA$ 7óp-3 fe�A$ 10

9.1w
øDfs%:Æn�g»g�c*sÇVÅ®Z�¥x�äÆZßwÃ�gc*Ä<X .1

%: » 'z' wzs   (iii ó»%: T wzsL (ii ó»%: E wzsL (i

(Zzg5yÆ£/ÂVÅ®Z�Æ�gxy N Zq-;w~ñ��5yÅ®Z�) .2

ZßwZ~.<?
Æn�g»g�c*sðÅåVÅ®Z�ZzgZDwÅ®Z�Æ�gxy0*ñYäzZá %âV Æ øDfsZDw .3

QßwÃZ~.<X

6Å7ÆnQßwZ~.<? n gz[ìÂA$ 7 Zq-6Å7 .4

LVÆnQßwZ~.<? m gz[ìÂ 90 (Å7 Bag Zq-�) .5

gz[ìÂZq-Â[Å7H�Ï? 23q Â1VÅ7 q ZigzñZßw .6

ÃZEw�D�ñZyÅÂ1VÆ�gxyģÉÀ£4/õGJX x YyÆ0*kÇ*.çGG~Ð�zÂÁÁ�XÂws .7

ÃZEw�D�ñZyÂ1VÆ�gxygºÃs y ÂÁic*�{�wzs 3 ÃÒÆ0*kZ×ÅÂ1VÐ .8

R��@*ìXHW\���¤(̈9VÅ®Z�Æn�g»gRÅ®Z�¥x 6 Zq-å°¤(̈D .9

Ã¤(̈9VÅ®Z�ÆnZEw<(X z �Mh�X)ws
�Ø�igºÃªCÙ�äÆnfsÅ].zwÃ6,<X .10

(i) x 1 2 3 4 5 9 .......
3x+2 5 ........ ........ ........ ........ ........ 38

(ii) a 1 3 6 7 9 8 .......
5a-1 4 ........ ........ ........ ........ ........ 49
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qgzfs%ä»x@{<X .11

CÙ̂~é�VÅ®Z�ÃÑg< (i)
ZDw¯äÆnÄé�VÅ¢zg]�Ï? 9 Z+� (ii)

qgz!*Ñ%äÆnZq-Qßwc*��ÉÀ£4/õGJX
oZ]Æ�B�g' 9.5 

k��X Ü�g'0*ðYC�XtÓx�g'Z°Z�ÆZEwÐ 11- 9 ó5+4, 3+0 ëY����[~
øDfs»x@{<X

fZ�HìX=IãÐ0*õ¶K**]ic*�{qÝ�ñ�
HW\fZ�ÆqÝ�{¶K**]ÃeMh�?�Vët7Y��IãäÄ¶K**]qÝG
�X�VëIãÆ¶K**]Ã�Ûn�D�ñWÐ(,_�X

�fX 45+5=50 ¶K**]qÝG�XA$fZ�ÆqÝ��{¶K**] 45 �Ûn�z�Iãä
�fX 56+5=61 ¶K**]qÝ�@*ìÂfZ�ÆqÝ��{¶K**] 56 Z¤/Iã

¶K**]qÝG�ÂHW\fZ�ÆqÝ��{¶K**]eMh�? x Z[ë�Ûn�fe��Iãä
oÅ�g]Ð̈�D�X x Ãë x+5 �fÔ x+5 fZ�ÆqÝ��{¶K**]

Ü�gÂVÐ0I�HìX p-3ón+3ó8pó3s+1ó2s+1ó4z ó3yó2m ëäZkÐ¬
Z+Óx�g'gc*èÆãC�~Zqw�L¦ó¸&ó¢[óZzg�ÃZEw�D�ñZ~.Å��XVwÆîg6,�g]

¢[�¶ÐqÝ�CìX Ð8Ã po8p Ã̧&�äÐqÝ�CìXZk§b�g] 3Ðpop-3
ëY���oÅZ�g,�$ËìXz{Ãð§�g7�CXptÌZ°Z���D�Å<å XEZeg

ãC�~Zqw�¦ó¸&ó¢[ó�»Zy6,ÌZ:t�YìX
øg~gzi%{i0+Ï~�g7)b~�gÂVÆZEwÐzZ��`�W�P»Z¬�{�,ÐX

�g]ÃªCÙ�äzZÑÒy o qª( ¶Ky�
Ð��ä6, 7Ã n (i)

y+5     gz[ y 1Æ0*k gz[ic*�{ìX 5 1Ð (ii)

%,»Zq©ZnI»egkH�@*ì (iii)

ÂLÅ7YxÅ7Å�ztìX (iv)

ÅÁì 3 �Ûb»�geÆ�Ð (v)

zgy¯[�V ~W6¯ñ�gâV» (vi)

1 ^X 2 ^X 3 ^X 4 ^X 5 ^X
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øDfs�gÂVÆnÒ**]ÉÀ£4/õGJ? 3 Vw:
7+x (ii) 2p (i)

Z',ZgóZuZgÆ£«~�ztg¶g�rìX   (i) i:
»õÅÍ1Vic*�{�X 7 ÷}0*kZºÆ£«~   (ii)

Ö@ic*�{Î@*ìXe�ÆZkäÄñ8-̂ÆÖ@1ñX 5 gc*y®ÅÖ@Æ£.Þñ8-̂Æ 4 Vw:
  m    =    âyk�®ÆÖ@Å®Z� i:

m +5 = ®Zñ8-̂Æ�VÅ®Z�
(9.2 w)

øDfsÒ**]c�g'sX 1
Ð¢[�c*Y@*ìX 5Ã q i
Ð�HY@*ìX 4Ã y ii
ÆqÝ¢[»Zq-aåðX q Zzg p Z°Z� iii
Ã¦HY@*ìX 5 Æ&kH~ z iv
¦HY@*ìX 10 kH{~ 9Æn v
Ã̧&H�HìX 16 Æ�zkH~Ð y vi

Ã¦HY@*ìX x Ð¢[�c*Y@*ìXZzgZkÆqÝ¢[~ 10Ã y vii
n�~��gÂV~CÙZq-Æn�zÔ�zÒ**]ÉÀ£4/õGJ 2

(i) y - 11 (ii) 10a (iii) x/5 (iv) 3m  + 11 (v) 2y - 5
kHic*�{g�rìXZkÆnZq-�g]ÉÀ£4/õ GJ 3 t,g�rìXZg�óZÏnÅt,gæÐ p gæ 3

ÂÁic*�{�Xò̂ÆÂ1VÅ®Z�¥x<?Z�ÛZbÆÂ1VÅ 3 ò̂óÆ0*kZ�ÛZbÆ£«~ 4
®Z�ÆnÃðZq-wzs{ZEw<X

¯Y�Zy6,i+�gì�X�~�$VÅ®Z�Æn¯Y�ZâVÆ®Z�¥x�ä»HZßw 5 CÙ�~ 5
ZEw<? n ìX$VÅ®Z�Æn

æ¢a~B)s#ÆZßw 9.6  

%,»Zq©
ëY���Zq-MV»Zq©ZkÆÓxZHqÆîw»ù·�@*ìX

�D�ZzgÓxÆîw)z~�D�X ZHq 4 Zq-%,Æ
%,»Zq© = %,ÆZHqÆîw»ù· = )I+I+I+I( = 4x I»îw =  4 x s=4s 

Å<å XEZëÃ%,ÆZqðÆnZq-ZßwqÝ�@*ìX%,ÆîwÅÃðÌ�g�$ËìXZkÅ�g¥7
�CtÌZq-oìXo»ZEwëÃZYi]�êì�¬xZßßVÃYì§hVÐÉÃZzgW�ãÐc*�gÄÃXë
ä%,ÆZqðÆnZßwzäHìXZq-)z~ZÑHq[ÆZqðÆnHZßwzäHY**e�?
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ÃÒ<
Ã!*nKMl»îwZzg²nÆnZEw<X b Zzg l Zq-lÆZqðÆn¬xZßw¥x<XoZ] .1

»ZEw�D�ñZq-%,ÆgÕÆn¬xZßw¥x<X S Zq-%,ÆIÆno .2

Zq-)z~Z�:[ÆZqðÆnHZßwzäHY**e�? .3

Rule  from  Arithmetic �[Æfg=Zßw 9.7  

øDfsñZ°Z�ÅF,KM»x@{<X
2,4,6,8,10,...................

zZVgÁ¥x�äÆnëZn�Ã].zw~�g`�,ÐX n �~�F,KM~
20 18 16 14 12 10 8 6 4 2 ñZ°Z�
...... 2x9 ..... 2x7 ..... 2x5 2x4 2x3 2x2 2x1 F,KM)%:(

ìZÏ§bÐZz6,Å 2x2 ìZzg�zuZñ°� 2x1 qgz!*Ñ].zwÐtzZã�@*ì�ªñ°�
ìX 2nª2xn zZVñ°�ÌqÝ�Mh�Xt 'n' yÆZEwÐëÓx{à»VÃ%æFN�Mh�Zzg

ìX 2n zZVñ°� 'n'» 2,4,6,8,10,....... Zkn%:c*�
t<

zZVgÁ¥x<X n fsÆ�»
3,6,9,12,....... (i)

2,5,8,11,...... (ii)

1,8,27,64,165,...... (iii)

Simple Equation ��{)zZ' 9.8  

»Z¬�{�,X (Face Pattern) WØënzVÅ%âV
Ã�WzZánzVÅ®Z�1YñX m �ÇXZ¤/ 2m ëY���({ZckÅ£/®Z�»Zßw

�Ø�nzVÅ®Z�Ðë£/ZckÅ®Z�¥x�Mh�X
Zk§bZ#ZckÅ®Z��~��ÂnzVÅ®Z�ù¥xÅY$ËìX

ZckÅ®Z�ÆnnzVÅ®Z�Ã¥x�**�ÇX 10 Zk»ÈëÃ�Ø�
2m=10 ZckÆnëY�� 10

ÃtÑot�C�ÏX m �Vo
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�**e�tZq-)zZ]ÅVwìXøg}ZkÎZw»�Z[ 10 »�zkH m tÑoZSbt�Cì�
fs~�Ø�].zwÆx@{ÐqÝHYYìX

Ñot�Cì? 2m m
7 4 2
7 6 3
7 8 4
;V 10 5
7 12 6
7 14 7

m=5 t�Cì² 2m=10 )zZ]

R.H.S Zzg L.H.S Zq-)zZ]Å 9.8.1
»x@{�D�ëCk�D��)zZ]ZL�gxy~)z~ìÅ´#Ö 2m=10 Z#ë)zZ]

(!*N;BÅ Left  Hand Side)LHS gBbìX´#ÖLL)z~ìóóÆ!*NY+$0*ñYäzZà�g]Å�g
(Right Hand Side)RHS Y+$BCìXZzgZ¤/t�ǵ#ÖLL)z~ìóóÆ�ZNY+$0*ðYäzZà�gÃÂZÐ

�ZN;BÆY+$ë�X
Å�gÆ)z~�Cì)zZ]ÅZkÑoÃZÒZq-��{F,ZizÆ�zâV RHS Å�g LHS Zq-)zZ]eCì�

÷zV~)z~ziy³̈HYYìX
ÆÂë)zZ]qÝ7�MhXVwÆîg RHS )z~:� LHS Z¤/

�ÂtZq-)zZ]7ìZknëZkÃ 7 Zq-§s�Zzg�zu~§s 4+56,
ZSb��X

)zZ'7�X y-1<10óx+7>6 ZÏ§b 4+5>7 )c*(
t<

s? RHS Zzg LHS n�Ø���{)zZÂVÆ 1 

3p+5=2p+10 (iii)           9=y-2   (ii)                                         2x+1=10              (i)

sX RHS Zzg LHS Ãð�z��{)zZ'sZzgZê 2 

[zæ»§i:  )zZ]»i))zZ]»g6( 9.8.2
W�Z[ë!*[ÆZ�ZY~�~�Vw6,̈g�D�Xëä}."Zzg�xÆ�gxy�äzZàW»x@{

�wC@*ìX 11 ìZzg�xZkÆ�z�&Å/ 27 HXZkW~}."9ì�Wy%~³
WØë�Ù��Zkä/ù¥xÅìX

¦H 5 qÝ�@*ìZk~ 2x �wìZk»�zkH�äÐëÃ x �Ûn<�}."Æ�z�&Å/
2x+5=27 0YCìXZzgt}."Æ�ñ�Wy%~³Æ)z~�CìX 2x+5 YñÂt

Å¾�gÃt�CìX x Å�gzVÆnYTÐt x Z[ëZk)zZ]Ã
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1,2,3........ àY$ËìX} cÃðÌ�g Zq-oì x �V
2x1+5=7 Å�g 2x+5A$x=1 Z¤/
2x1+5=9 Å�g 2x+5A$x=2 Z¤/

2x1+5=11 Å�g 2x+5A$x=3 Z¤/
ë�X (Subsititution) XXXXX�6,ZÐ�g`�** 3'2'1 Å(6, x ZSb
ÅZ�ZgÅYõ�,ÐX LHS Zzg RHS ÆnZZ�Zg�g`�D�ñ " x " Z[ë!3¬.ç GEG

Zzg LHSH
)z~�? RHS

Å�g RHS
27

Å�g L.H.S
2x+5

�g»Z0+gZ`
(x)

)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~ì
)z~7ì

27
27
27
27
27
27
27
27
27
27
27
27

 2 x 1+5 = 7
2 x  2+5 = 9
2 x  3+5 = 11
2 x  4+5 = 13
2 x  5+5 = 15
2 x 6+5 = 17
2 x  7+5 = 19
2 x 8+5 = 21
2 x  9+5 = 23
2 x  10+5 = 25
2 x 11+5 = 27
2 x  12+5 = 29

1
2
3
4
5
6
7
8
9

10
11
12

»iB@*ìX 2x+5y = 27 )zZ] x = 11 )z~�XOç RHS Zzg LHS �A$ x=11 ].zwÐtªCÙì�Z¤/
X)zZ]»i )z~�D� RHS Zzg LHSn Zq-)zZ]»iZkoÅ�g�@*ìTÆ

)zZ]g6ÌB@*ìX
(ZzgÎZÑ]Ãi�äÆnZrZZq-¤!g Ruddles (

(<Ò5é FXGV) Puzzles øg~gzi%{i0+Ï~«)
W!ìX

6,̈g< 3m=15 �zu~)zZ]

Å�gÆ�BZyÆ RHS Å�gZzg LHS ÅZ�g,eð��Zzg m fs~�~�].zw~
».ÞÃªCÙH�HìX

Zzg LHS Wc*
)z~� RHS

Å�g RHs
15

Å�g L.H.S
3m

�g»Z0+gZ`
(m)

)z~7ì
)z~7ì
)z~7ì
)z~7ì
)z~ì
)z~7ì

15
15
15
15
15
15

3 x 1 = 2
3 x 2 = 6
3 x 3 = 9
3 x 4 = 12
3 x5 = 15
3 x 6 = 18

1
2
3
4
5
6
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)z~�XZkn R.H.S Zzg L.H.S �Â�zâV m=5 èÃg{!*Ñ].zwÐët&4-@î EGGEqÝ�D��Z¤/
)zZ]»iìX m=5
t§iLL[ZzgæYLL»§iB@*ìX
t<

Ã[ZzgæYÆ§jÐi<X x-4=2 )zZ]  

9.3w
eñ�fs~Ã́)zZ'�X (1

(i) x - 3 = 7 (ii) l + 5 > 9 (iii) p-4 < 10
(iv) 5 + m = -6 (v) 2s - 2 = 12 (vi) 3x +5 > 13
(vii) 3x < 15 (viii) 2x - 5 = 3 (ix) 7y + 1 < 22
(x) -3z + 6 = 12 (xi) 2x - 3y = 3 (xii) z2 = 4

sX RHS Zzg LHS øDfs)zZÂVÆ (2
(i) x-5 =6 (ii) 4y = 12 (iii) 2z + 3 = 7
(iv) 3p = 24 (v) 4 = x - 2 (vi) 2a - 3 = -5

øDfs)zÂVÃ[ZzgæYÆ§jÐi<X (3
(i) x + 3 = 5 (ii) y - 2 = 7 (iii) a- 2 = 6
(iv) 5p  =  15 (v) 6n = 30 (vi) 3z = 27

ëäH5ì  
ëä5�åVÅæ�Ð�zwzsc*ZDwÅo�&F,KM�~Y$ËìëJ`��£/åVÅ .1
®Z�Zzg�zZDwÆ¬xgºÃ�Y@*ìOç̂Î%û�CÙZðYCìz{oB@*ìXZDwÃo~
�CÙZc*Y@*ì&ëwzs{ÐªCÙ�D�
Zq-oZ�g,g�rìZkÅ�g³7�CX .2

ÃZEw�Mh�X y'x'q'p'n'm'b'a Zq-oÃªCÙ�äÆnëËÌwzs{ .3
Zq-oëÃZk!*]ÅZYi]�êì�g¤VÆËÌißg�w~ZÐªCÙ�,X .4
oZ]Z°Z��óZ¤/p�SyÅ�g,³7�'XZy6,ãC�~¿ÃZEwHYYìX6ÙZ°Z�Å .5
ßg]~HYYìX

z){ x/3, 8p, 3s+1 ,2m ZZqwÃZEw�D�ñëZr~�gÂVÃoÆ�BZq-̂�}Mh� .6
z){ZyÅp�VB�X
oZ]ëÃZq-¬x§jÐ)s#Zzgææ~Æ�uZßßVÃªCÙ�äÅZYi]�ï�X .7
)zZ]o6,Zq-ÑoìXZ+ÑooÅ�gzVÃöz��CìX .8

��́#Ö)z~Æ�zâVY+$�D�X R.H.S Zzg LHS Zq-)zZ]Æ�z!*iz .9
Æ)z~�@*ìZÏßg]~²)zZ]~oÆnÙ�g,àYN R.H.S ZkÆ LHS q-)zZ]~ Z .10

Zq-)zZ]Ãi�äÆn[zæY»§iÌZq-§iìX .11
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ëäãC�~ææ~ZDwÆ!*[~Zææ~ZDwÆ!*g}~¥â]qÝHìXZ#L
�~ZDw»f��@*ìXë̈g�D��t�~Äê6,y~�ðìXZkÆuz�H�?SyZ�xÅ
�#ÖÆ».ÞÆfPeNK]Å¢zg]�CìXW�ëSy6,ÃeZBÐX

:(Perimeter) Zq© 10.2

qgzfsßg�w6,̈g<X
6,�gÂìX 'A' Ð�zhÑzq�@*ìZzg̀ 'A' Zq-±»�Z],z~gZ36,�zhg;ìXz{̀ .1

A$±Æ»�/õJ��{Ã,�Z],z~gZ5»Zq©B@*ìX

Zq-¿ZLEÃ@*gÐygÈ~�**eLìXygÈ~Æn�g»g@*g»îwY+Æn¿Ã .2

EÆZHqÅeö�ã�ÏX
teöE»Zq©BCìXÈ̂Æ)g}»îwZq©B@*ìXëgzi%{i0+Ï~Zq©»ZEw

ZqÑ]~�DgT�X
ÃÒ<:X
Z+0*õVB�£�V6,Zq©ÅeöÅ¢zg]�CìX
ë�zu}§jÐÌZq©6,̈g�Mh�X
qgzfsZDw6,̈g<X

� 10.1

Zq©ZzggK10
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W\Zq-@*gc*�J§kÔ@*gc*�JÐÃ�~�ZDwÆZHqÆîwÆ_.»^�Qy6,ZSb
gqp�z{�~�Ã̂åªCÙ�}ÔZ[QyÓx@*gÆ�zVÃ�hD�ñSk»îw¥x<X@*g»îŵ
ÆZ§ZsZq-6ÎäÆÃAÆ)z~�@*ìÔtîwÈ̂»Zq©B@*ìXSk@*gÆîw�Ã̂»
Zq©ë�X

Zq©�gZÝÈ̂Æ)gzV»Ã,�@*ìXc*Óxuz�Æîw»ù·�@*ìX
t<
fs~�Ø�ZDw»Zq©H�Ç?

ÐÑzq�D�ñ�~�{à»VÃ6,<X 'A' CÙ̂~`
(i) Zq© = AB + ............... + ...................+ ................

= ............... + .............. + .............. + ............
= ............... ¢a                           

      (ii) Zq© = AB + ............... + ................    
 + ............... + ................ + ................

= +....................+..................+................      
+ ............... + ................ + ................     

= ................ ¢a
ë�Ù��Zq©ÅeöÆfÈ̂ÆÓxé�VÆîwÃ¦HY@*ìX
LLÈ̂ÆÓxé�V»ù·Zq©B@*ìóó

¢aìz{Skm»å6ÎCìÔ 90 ¢aZzg²n 130 x+Zq-mÃYCìT»îw :1 Ú%^Ù
A$Sk»�/õJ��{Ã,H�Ç?

»Zq© ABCD  m            x+»À�/õJ��{Ã,X i:X
= AB+BC+CD+DA            
=¢a130 +¢a90 +¢a130 +¢a90 =¢a440 

�~�̂»Zq©¥x<? :2 Ú%^Ù
IJ = DC = 3m EF = HG = 2m i:X

AB = LK = ¢a4 FG = KJ = CB = ¢a1
AL = BC + DE + FG + HI + JK

= ¢a1 + ¢a2 +¢a1 + ¢a2 + ¢a1
=¢a7     

= AB+BC+CD+DE+EF+FG+HG+HI+IJ+JK+KL+LA
= 4+ 1 + 3 + 2+ 2 + 1 + 2 + 2+ 3 + 1 + 7  + 4

= ¢a32        
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ÃÒ<:X
qgzfs»Zq©¥x<X

ª�X 15 ªZzg 30 ªÔ 15 ªÔ 30 Zq-×ÆZHq!*nKM X1

W\ÅÂ[ÆuzgtÆÓxZHqÆîwÅeö<Zzge�ÆSk»Zq©Hì? X2

20/- ¢a�X@*gÅ7 70 ¢aZzg 100 Zq-!k3�5Ðö
G

GmÆZ§Zs@*gÐygÈ~Å�TÆZ�� X3

gz�W°¢a�ÂÀZEw��{@*gÅ7H�Ï?
l»Zq© :10.2.1

ª�ÔQk»Zq©H�Ç? 10 ªZzg 15 T»îwZzg²nF,KMzZg ABCD �Ûn<�Zq-l
l»Zq© = lÆegZHqÆîw»ù·

  = AB + BC + CD + DA
 = AB + BC + AB + BC 

      = 2 x AB + 2 x BC  
= 2 x (AB + BC)   
= 2 x (ª15 + ª10)
= 2 x ª25
= ª50

ZSbë�Ù��
l»Zq© = îw + ²n + îw + ²n
l»Zq© = 2 x îw( + )²n

        l»Zq©  P       =       2 (l+b)
P = ZzgZq© b = Zzg²n l = �V6,îw

ÃÒ<:
qgzfslÆZqð¥x<X

l»îw l»²n ÓxZHqÆîw» = Zq©

ù·
Zq©Ô��

 2 x îw( + )²n

ª 20 ª 15 = ª 20 + ª 15
+ ª 20 + ª 15

= ª 70

= 2 x (20 + 15)   
=  2  x  (35)            

= ª 70

¢a 0.7 ¢a 0.3

ª 22 ª 18

ª 12.5 ª 7.5

ëY���lÆ£.ÞÆ
ZHqÆîw)z~�D�

AB = CD; AD = BC Zka
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¢a�X 24 ¢aZzg 36 
!k3�5Ð

ö

G

GE»Zq©¥x<TÆZ�� Zq- :3 Vw
E»îw l = ¢a36  i:X
E»²n b = ¢a24  
E»Zq©    = 2 (l  + b)  

= 2 (36 + 24) 
= 2 x 60         
= ¢a120

ªì 26 ªìZzgZeîw 76 l»²n¥x<²ZeZq© Zq- :4 Vw
l»Zq© P = ª 76 i:
l»îw l  = ª 26
l»Zq© = 2 îw( + )²n

ZSb 76 = 2 (26 + )²n

76 / 2 = 26 + ²n        
38 - 26 = ²n       
ª12 = ²n

l»²n = ª 12
¢a�X 14.5 ¢aZzg 22.5 Zq-!k3�5Ðö

G

GEÆîwZzg²n!*nKM :5 Vw
gz�Wy%aW@*ìX 6 SkÆZ§Zs!*hÎä»Ày%aH�Ç²°¢a
E»îw l = ¢a22.5 i:
E»²n b = ¢a14.5
E»Zq© (P) = 2(l +b)

= 2(22.5 + 14.5)  
=    2 x 37 
= ¢a74

gz�WÆ�[Ð 6 !*h»y%a°¢a
= (gz�W 6 x 74)
= gz�W  = 444        

ªìX 32 ZeNK]»ZEw�D�ñZ,ÄlQ@*g}YMh�X»Zq© :6 Vw
ª16 = ª 32/2 = ÛZq© i:

ªìX 16 Z[ët¥x�,Ð�Z,ÄlQ@*g}YMh��TÆîwZzg²n»ù·
�Zk!*]»ìwǵe��lÆZHqµ9Z°Z��VX

ÓxÂîwZzg²nÆ�ht�Mh�X
(15,1)  (14,2) (13,3) (12,4) (11,5) (10,6) (9,7) 

lZ@*g}YMh�X '7' ®Z
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t<:
gz�W 20/- ¢a�XZ¤/Zq-g3»½Å7 0.75 Zq-%¹¦k,Æ�Û*ÆZHq X1

°¢a�A$�Û*ÆZ§Zsg3»½ÎäÅ®ÿ N7H�Ï?
ªìXZkezg~Æîwz²nÃµ9Z°Z�fe�ñZZlxÆÄl 44 Zq-ezg~ÅMð X2

¯ñYMh�X
ªM�J§ìH~Zk�JÐÃåZEw�D�ñZq-l¯Y�V? 41 Z¤/÷}0*k X3

z�;]C�X
±ZDw»Zq©: 10.2.2

��{ÈZDw�é�VÐy}�ñ�D�MVBD�X±MVZ+MVì
)ÓxZHqÆîw)z~�D�ZzgSnÓxiZz-VÅeö)z~�CìX
)z~ZÑHq[Zq-&V±MVìX%,Zq-±egVìX

M�Z[ë%,»Zq©¥x�äÅÃÒ�,X
6�ëY���%,ÆZHq»îw)z~�@*ìX

Zq© = a + a + a + a
= 4 x a    
= 4a        

%,»Zq© = 4 x I»îw
ªìHZk»Zq©¥x�Mh�? 4 Z[)z~ZÑHq[äI

)z~ZÑHq[»Zq© =ª     (4 + 4 + 4)
 = ª3 x 4 =ª12 

�Ç 3a = 3 x a = �A$ZÏ[»Zq© 'a' g6,Z¤/)z~ZÑHq[»I ¬xî

)z~ZÑHq[»Zq© = 3 x ËÌI»îw
ÃÒ<:
qgzfs%�VÆZqð¥x<Ô�Zq-ªzZá%¹¤/Zs6,¯ñ�X X1 

W\ÆZ§Zs0*ñYäzZáZ±ZDwÆZqð¥x<X X2 
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±MV:
æ¢atZDwXÆÓxZHqÆîwÅeöZzgiZz-VÅeö)z~�±MVBD�X

V (6) VÔb (5) %ÃZzg)z~ZÑHq!5Ò5é II]±ZDwÅVw�ÔZSb0*õ
Æ´z{�zu}MV±ZDw�D�XZy»Zq©ZêZHq»ù·�@*ìX

¬xîg6,ëZSb¥x�Mh�X
)5(±0*õV)MV(»Zq© = 5 x I
)Dk(±bV)MV(»Zq© = 6 x I
)�(±WJV)MV(»Zq© = 8 x I

t<:   

ªIzZá±5»Zq©¥x<? 8

gz�W°¢aÆ�[ÐZnZ§Zs!*hÎä»Ày%a¥x<X 20/- ¢aì 250 Zq-%¹m»I :7 Vw
%¹m»Zq© = 4 x I»îw      i:

= 4 x 250 =¢a1000 
°¢a!*hÎä»y%a = gz�W 20/-
!*hÎä»Ày%a = gz�W  1000 x 20 = gz�W 20,000

ªìX 54 Zq-)z~ZÑHq!5ÒïIG»I¥x<²ZeZq© :8 Vw
)z~ZÑHq[»Zq© = 3 x I»îw i:
I»îw = Zq© /3=54/3 =ª18 

ªìÔA$e��CÙZq-I»îwH�ÇXZ¤/Zk@*gÃøD 24 Z¤/Zq-@*gÆ�}ÅMð :9 Vw
fsÅ»g~~ZEwH�H�X

Zq-±Dk)bV( (3) Zq-%, (2) Zq-)z~ZÑHq[ (1)
Ð��ä 3 Zq-)z~ZÑHq[Æ&²)z~�D�XZSb@*gÆîwÃ (i) i:

6,[ÆI»îwqÝ�@*ìX
[ÆCÙI»îw =  = ª8

Ð��ä6,%,»IqÝ�@*ìX 4 q-%,~eg)z~I�D�XZk§b@*gÆîwÃ Z (ii)

%,»I =  = ª6

Ð��ä6,DkÆI»îw 6 )z~²�D�XZk§b@*gÆîwÃ 6 Zq-Dk~ (iii)

DkÆI»îw =  = ª4 qÝ�@*ìX
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10.1 w
qgzfsZDwÆZqð¥x<: .1

qgzfsZDwÆZqð¥x<: .2

gz�W�ÂZz6,���ZDwÆZ§Zs!*hÎä»y%aH�Ç? 15/- ª@*g6,WäzZÑy%a 1 Z¤/
ªE@*gÐÄZlxÆl¯ñYMh�ÔXÆZHqÆîw9Z°Z��VÔZSb 24 Zq- .3

ÂZHqÆîw¥x<?
$VÆ@*gÅ!*h| 4 ¢aìXTÆCÙZq-IÆZ§Zs 3.5 Zq-%¹YßVÅHg~T»I .4

gz�WW@*�X 15/- ²°¢a@*g6,y%a Îð�ìX�g»g@*gÅ7¥x<X
ª»@*gìXCÙI»îwH�Ç²Sk@*gÐqgzfsZDw¯ñYD�? 60 Zq- .5

%, Xii )z~ZÑHq[ Xi

Zq-±5 Xiv Zq-±Dk Xiii

¢aìZzg**i2!k3�5Ðö
G

G 80 Z%+Zzg**i2gziW:�zh6,YD�XZ%+%¹mÆZ§ZsT»I .6

6»3�A$C�� 3 ¢a�XZ¤/z{�zâV 60 ¢aZzg²n 90 mÆZ§ZsTÆîw
Sy�zâV~¾äic*�{Ã,�/õJH?

ª�ÂÔSkÆZ��¥x<X 48 Zq-l»îwQkÆ²n»�kHìXZ¤/Sk»Zq© .7

ª�Â�}I»îwH�Ç? 36 ª�XZzgQk»Zq© 14 ªZzg 12 Zq-[Æ�zZHq .8

qgzfsZDwÆZHq����QyÆZqð¥x<: .9

ª�X 5 ªZzg 4 ªÔ 3 [TÆZHq (i)

ªìX 9 Zq-)z~ZÑHq[T»I (ii)

ªìX 6 ª�Zzg�ZI 8 Zq-)z~Z{:[Æ)z~IÆîw (iii)
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gK 10.3 

fs~���ÈZDw6,̈g<XtÓxZDwb¸Ðy}�ñ�XHW\CMh��Ã́
(»¶KyÎ�X P ^ic*�{=̧ÍCì?Qy6,)

Zq-È̂Ð=Í}�ñÅ̧lZgÃgKë�X
qgz!*ÑZDwÆ�hÃ�N�ëCMh��¾»gKic*�{ìÔpH
tåe�Yì?
Z[W\|ZDw6,̈g<X
Ã́^»gKic*�{ì?Z(IW�y7ìXW�ë¤/ZsÄÅæ�Ð¥x

Æ%¹¤/ZsÄ6,gÄ�QyÆ 1 ª x 1 Zk̂Ãª ³(ii) �,ÐX̂
- Z§ZsÈU̧

¤/Zs6,s�̂~ÀÄ%Ãå�ÔW�ñ�ZzgW�ñÐÁÔZzgW�ñÐ
~�3ñ��XëY���gK�gZÝÀ (iii) ic*�{%,6,y}�Xåîg6,y}�ñ%,^

%�V»ù·�@*ìXp̈g�ä6,ë�Ù��P¤/Z°%,åîg6,̂~y}7�D�XtZq-
XìXSkX»iZSbïÑYYìXP¤/Z°%,åy}�D�XPW�ñÐiZZ+ZzgP
W�ñÐÁy}�ñ�X

Z,¤/Z°%Ã�W�ñÐÁy}�VQ7ÃZ0+Zi<X /

Z¤/W�ñÐiZZ+y}�VÂQ7å%,âykX /

%,Z»ðây1YñXZq-å%,ÃZq-%,Z»ðÆîg6,âykÔ (1/2) Z¤/wW�J�ìÂQkÃ /

Z¤/tZq-ªzZÑ%,�ÂZegKZq-%,ª�ÇX
SyÓxåZzgW�ñÐiZZ+ZzgW�ñzZá¤/Z°%�VÃ¦<���~�̂ÆgÕÃªCÙ�@*ìX /
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Æ%�VÅ2Ì�D�ñfsÅ].zw~�g`<X (iii) ^
%¹¤/ZsÆy}�ñ8zõ LO %�VÅ®Z� ^»ggK)%,Z»ð~(

1.

2.

3.

4.

åîg6,y}�ñ%Ã
W�ñy}�ñ%Ã
W�ñÐiZZ+y}�ñ%Ã
W�ñÐÁy}�ñ%Ã

11

2

8

3

11

2 x 1/2

8

0

ZSbÈZDw»».ÞZyÐ=Í}�ì%�VÅ®Z�Ã³HYYìX
%,Z»×V 20 =11 + 2 x 1/2 + 8 = ÀgK

ÃÒ<:
fs~�~�ZDwÆgÕ¤/Z°%�VÅæ�Ð¥x<X

t<
êVÅZDwÔYßVÆÂVÅZDw¤/ZsÄ6,¯D�ñQyZDwÆgÕ¥x<X .1 

ZÈZDwF,½»½6,¯�ZzgQyÆgÕ¥x<X .2 

l»gK: 10.3.1

ªZzg 7 HëF,½»½6,l»gK¥x�Mh�Xäîw
ªìXF,½»½6,l¯�XF,½»½Æ%,Æ 4 ²n

%�VÅ(=Í@* 28 �Xlåîg6, ª1  x ª1 Z��
ìX

l»gK = %,ª 28
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��X 4 %,�ZzgZSbÆ 7 ë̈g�Mh��CÙZq-�~
%,ª 28 = 7 x 4 ZkÃZSb�Y@*ìÔ

ìXøDfseUVÆl¤/ZsÄkZ@*g�ZzgZyÐ 4 Zzg²n 7 Ôîw 28 �Vl»gK
y}�ñê»gK¥x<XZzgîwZzg²n»qÝ¢[¥x<XZy}òÐW\HqÝ�D�X

²n x îw gK)F,½%�VÅ®Z�( ²n îw �¶Ky
4 x 3 = 12 12 4 3 1

2

3

Zz6,ÅcZzg³ÐtªCÙ�@*ì�
l»gK = ²n( x )îw

ª�VÂl»gK�Ç 4 ªZzg²n 6 F,½»½Åæ�Æ%ël»gK¥x�Mh�X}Z¤/l»îw
l»gK   =   îw x ²n

= 6 x 4      

= %,ª 24

ÃÒ<:
Zq-�Zq©gppzZá�zZl¯�ÔZzgSyÆgJV»».Þ<Ht)z~ .1 

�f?HW\Zq-�Zq©gppzZá�zZ%,¯Mh�?
t<:
gK¥x<X .1 

W\ÆyÆ�gzZi{» (ii) W\Æ#ï)®)Æ�Ûl» (i)

W\Æ)®)Æ®({» (iii)

140
Zq©ZzggK¥ÅF,¹ÆaÓ#Ö»j

SCERT, T
ELA

NGANA



%,»gK: 10.3.2

ªì 4 �Ûn<�%,»I
Z¤/ëSk%,ÃZq-ªzZáF,½¤/Zs6,Z@*gD�Âëx@{�D

F,½%�VÃ=Í@*ìX 16 ��t
%,»gK =  4 x 4 = 16 %,ª

%,ªXtZq- 4 x 4 ��XZSb%,»gK 4 %,�ZzgZSb 4 ZSbCÙZq-�~
lÅ§bìpSkÅt{mp!ì�SkÆîwZzg²n)z~�D�X
ÃÒÙ

IÌ¥x<X x P%�VÆZHqÆîw�Ø��SyÆgÕF,½»½Åæ�Ð¥x<XZzgI
Zy�zâV}òÐW\̈g�D�X

ª 8 (iv ª 2 (iii ª 6 (iiª 4 (i

Zz6,ÅcÐtØ¸ì�
%,»gK = I x I

= )I( 2

ZSb�zâV}ò)z~�D�X
ªZzg 144 ªZ��ÆÄN*"5Òø JGZq-!k3�5Ðö

G

G#}Æ�ÛlÆf�g»g�VÐäîw 5 ªZzg 12 :10 Vw
ªìX 100 ²n

ª144 = #}»îw i:
ª100 = #}»²n

ª144xª100 = #}»gK
%,ª 14,400 =
ª12 = ZSbN*L»îw
ª5 = N*L»²n

ª5xª12 = Zq-N*L»gK
%,ª 60 =

= #}»gK = ZSb�g»gN*LÅ®Z�
Zq-N*L»gK

"5Ò
ø

H
G240 =
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ª�X 25 ªZzg 35 Zq-lZzg%,»Zq©)z~ìXZ¤/lÆîwZzg²n!*nKM      :11 Vw
A$e��¾»gKic*�{�ÇZzgH?       

l»Zq© = 2 îw( + )²n i:
= 2 (35 + 25) = 2 x 60 = ª120

%,»Zq© =ª120

%,»I = = ª30 ZSb
%,»gK = )I( 2 = (30)2 = %,ª 900 l»Zq, ZSb
l»gK = ²n x îw =

= 35x25 = %,ª 875
ic*�{ %,ª 25 = %,ª (900-875) %,»gKlÆgKÐ ZSb

ªìXgKÃ%,ª~ªCÙ<X 68 ¢aZzg²n 4 Zq-l»gK¥x<äîw :12 Vw
ª 68 = l»²n i:

ª 400 = ¢a 4 = l»îw
îw x ²n l»gK

=   400 x 68 
= %,ª 27,200 =

¢a�Â!*r»²nH�Ç? 40 %,¢aìXZ¤/Seîw 1120 Zq-!k3�5Ðö
G

G!*r»gK :13 Vw
%,¢a 1,120 =

!k3�5Ð
ö

G

G!*r»gK i:
¢a 40 =

!k3�5Ð
ö

G

G!*r»îw
îw x ²n = l»gK

¢a 28 =  = = ZSb²n

%,YßVÅHg~Æn (5) ¢aIzZá0*õ 1- ¢a²nÆi�F¸6, 4 ¢aîwÔ 5 :14 Vw
¥/ñ¯ñ�ÔA$â!*¹i�F»̧gKH�ÇX

îw x ²n = i�F»̧gK i:X
5 x 4 =
%,¢a 20 =  

 %,¢a 1=1x1 = YßVÆ%¹Hg~»gK
,¢a %-5=5 x 1 = Hg-V»gK (5) 0*õ
i�F»̧gK - Hg-V»gK   =  â!*¹i�F»̧gK                  

20 - 5 = LL

%,¢a 15 = LL

gK
îw
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10.2 w
qgzfs~lÆZ�����SyÆgÕ¥x<X .1

¢a 45 ¢aZzg 65 (ii) ª 20 ªZzg 50 (i)
ú¢a 19 ³¢aÔ 7 (iv) ª 16 ªZzg 25 (iii)

qgzfs~%,»I�c*�HìSyÆgÕ¥x<X .2

ú¢a 17 (ii) ¢a 26 (i)

ª 8 (iv) ª 52  (iii)

ª�ÂQeîwH�ÇX 25 %,ªìÔZ¤/Sk»²n 1125 Zq-!k3�5Ðö
G

G�Û*»gK .3

¢aìZzgZe²nîw»Û�ÂE»gK¥x<X 60 Zq-!k3�5Ðö
G

GE»îw .4

ªìXA$ZkÆIÅMðH�Ï?2ZegK¥x<X 40 Zq-%¹»½»Zq© .5

kHìXA$SeZq©H 11/2 %,¢aìXZ¤/ZeîwZkÆ²nÐ 2400 Zq-!k3�5Ðö
G

Gö^»gK .6

�Ç?
¢aìXÄ%,¢aÅ�AQk#}Æ�ÛlÃå 4 ¢aZzg 6 Zq-#}ÆîwZzg²nF,KMzZg .7

gz�W�Â#}Ãåîg6,%æFN�äzZà�AÅÀ 240 îg6,=Í$Ëì?Z¤/�AÅ7°%,¢a
7H�Ï?

80 ¢aZzg�zu}!k3�5Ðö GGE»îw 72 �zEÆZqð)z~�XZq-%¹ET»I .8

¢aìX¾E»gKic*�{ìZzgH?
ª 9.3 %,ªìXZq-l»Zq©Zk%,ÆZq©Æ)z~ìXZ¤/l»îw 49 Zq-%,»gK .9

ìXA$Ze²n¥x<z2¥x<�¾»gKic*�{ì?
¢aìXQe�z�&g°%̈Zq-Zzg%,úE 200 ¢aZzg²n 400 gZ�»E!k3�5Ðö

G

GìT»îw .10

¢aìXSy�zâVEÆZ§Zs!*hÎä»y%aH�Ç²°¢a!*hÎä» 300 »â´ìT»I
%,¢a(�g»gìÂC��¾ÆE~ 10 gz�WìXZ¤/Zq-�g|#ÎäÆf 150/- y%a

�g½VÅ®Z�ic*�{�ÏZzgX�Ï?
¢a�A$ZeîwH�Ç? 280 ¢aic*�{ìZzgZk�Ûl»Zq© 20 

!k3�5Ð
ö

G

G�Ûl»îwZkÆ²nÐ .11

gz�W�A$Zn 30/- ¢a�X!*hÎä»y%a°¢a 200 ¢aZzg 240 Zq-!k3�5Ðö
G

Gö^)Z�� .12

Z§Zs!*hÎä»Ày%aH�Ç?
gz�W�A$åE6,vk 35/- ¢aìX°%,¢avkQÇä»y%a 120 Zq-%,E»I .13

QÇä»Ày%aH�Ç?
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e��lÆgÕ~Hp~zZµ�ÏZ¤/ .14

ZnîwZzg²nÃ�kHHYñX (i

ZnîwÃ�kHZzg²nÃ&kHHYñX (ii

e��%,ÆgÕ~Hp~zZµ�ÏZ¤/ZkÆIÃ .15

ÛHYñX (ii �kHHYñ (i

ëäH5  

Zq©�gZÝÈ̂Æ)gzV»Ã,�@*ìXtÃ,̂ÆZ§ZsZq-6Æ�z�@*ìX .1

2 îw( + )²n = l»Zq© (i .2

4 )I»îw( = %,»Zq© (ii

3 )I»îw( = )z~ZÑHq[»Zq© (iii

z{ÈZDwXÆÓx²)z~�VZzgSyÆÓxiZz-VÅeö)z~�CìX±MVBD�X (i .3

ÈZDw»Zq©)z~�@*ìZkÆ̂VÅ]®Z�ZzgIÆîwÆqÝ¢[Æ ± (ii

Zq-È̂Ðy}Å̧lZggKBCìX .4

�~�̂»gK¥x�äÆfZq-%,F,½»½»ZEw�Dz�ÜSyï]»ìwgOX .5

Z,¤/Z°%,�W�ñÐÁy}�ñ�VÔQ7ÃZ0+Zi<X (i

Z¤/W�ñÐiZZ+y}�VÂQyÃåâykX (ii

Z¤/wW�ñ��ÂW�J%,Z»ðây1YñX (iii

Zq-å%,ÃZq-%,Z»ðÆîg6,âykXZ¤/tZq-ªzZÑ%,�ÂSk»gKZq-%,ª�ÇX (iv

²n x îw = l»gK (i .6

I x I = %,»gK (ii

%,»gKËÌlÆgKÐic*�{�@*ì²�zâVÆZqð)z~�VX (iii
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øg~gzi%{i0+Ï~ëlZgzV»».ÞZZ0+Zi~�D�Xâg�'~Ã́F,»gc*V@*i~�C�
Ã́ic*�{P�C�ZzgÃ́zZ�76,�C�Zï
».Þ�D�XZ[ëPVB�BÐX
CÙgziÐZzg�á@ZjwÃYäÐI�z�|ÃW�XÐ
Zq-�'�z�|~�z?]©8ìX²�á@ZÏlZgzZà

�'cZq->]»ZEw�@*ìX%�HëCMh��Ã́�'~ñ��ó�z�|~�kic*�{�ÏX
>�z�'�z�|~&?]eZrìóZyzZu]~ë�z�|Å�k»¾§b».Þ�,ÐX

fsÆqÑ]6,̈g<X
ÂÁ�²��t 8 �Æ0*k

óÂÁ�ZylZgzV»».Þ 16 Æ0*k
�äc��tZy»�Ût¥x�@*ìZzg
�Zæ��CìXZq-lZg�zu~lZg
ÐXic*�{ìc*XÁìXZy»».Þ̧&
Æfg=�Mh�ZzgZq-lZg�zu~lZgÐÄkH{ic*�{c*ÁìZï».Þ�Æfg=�Mh�X
VB�£�VëlZgzV»».Þ̧&Zzg�Æfg=�Mh�X 3

Z¤/ëZq-a�ZzgQ+}ÅMð~».Þ�**eT�Â
ª@* 4 Zêîw~�Ût».ÞÃªCÙ7�YXQ+}ÅMð�½ã

ª�CìZq-w�ÆîwÆ£¨~¹ic*�{Mð�Cì 5

XYèw�ÅMðÜsPB¢a�CìXZmMð~�Ût½ã
ª�ÇX���Ú~¹ic*�{�ÛtCk7�ÇXëw�VÃ 4

Zq-·g~Zq-ÆúZq-F,KM�}�Äw4VÅMðZq-
a4VÃZq-�BF,KM�¶Ð 20@*15 Q+}ÅMðÆ)z~�ÏZy»».Þ�Mh�A$ëÈMh�

Q+}ÅMðÆ',Z',�ÏX

Zz�!ZkÐ%Z�vg}0*k
÷}Ð�tÂÁ�ÂÁic*�{� 8 ÷}0*k

� 11.1

ÚzÚ�&11
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Zq-ZzgVw6,̈g�D�X
gz[ìZ¤/ëZ¹Zq- 50,000 gz[ì²ñR,»Å7 2,50,000 Zq-ñR,»gÅ7

gz[�ÇXt§i».Þ�ÛtÃK 2,00,000 �zu}Å7»».Þ̧&Ð�**e�A$Zé7~�Ût
Â�t¥x ~ic*�{@zçzy7ìXZ¤/ëZy�zâV�V»».Þ�Æ§iÐ�,

ñR,»y%h+~Y$ËìX 5 �@*ì�Zq-»gÅ7~
Å<å XEZZkºmVw~�Æfg=».Þ/W�ã�~WYñÇ²�ÛtÆfg)'ZÚW�y7X
ë'×h+Zq-ZzgVw6,̈g�,Ð

�w 15 �wìXëÈMh��*Å/X�g{Å/Ð 18 �wìZzg�*Z­+Å/ 3 �g{Å/
�wìXtIic*�{ 15 �wXZy�zâVßgÂV~/»�Ût 50 �wXg

$g*î GIÅ/ 65 ic*�{ìXgÏÅ/
kHic*�{/Æ�X 6 ñizV�Ç��*Z­+�g{HÆ£.Þ~

lZgzV»�Æfg=».ÞÚB@*ìXZk!*[~ëÚÆ!*g}~-¥â]qÝ
�,ÐX
�zu~Vw~ë&VÅ»g~~Z(».Þ�,ÐX
tu�¶X

u~£â]¹�Ûd$ÃWD�²»©
îg6,ZïÇÃ,ic*�{�@*ìu~ñ��Ã,
Zzg£â]ÆâÎÇÃAÆģÃe:Æ

âg�'Z¤/ fg=ªCÙHY@*ìVwÆîg6,Zq-�c*
e:Æ�[ÐZq-ª)z~�ÇZq-Î¢aÆA$
ëY"5Áõ EG

Y

�u~Ã,ÇÃ,»Zq-J�kDÙZgkH
ìX/ZÖp�vu~ñ��Ã,|~

kHic*�{�ÇXZ¤/ëu~ñ��Ã,» 10,000
».ÞÇÃAÆ�gxy�,ÐXA$ëÈÐ�

ª95¢a499 ¢a�Z¤/ȩ̈&Åæ�Ð».Þ�,Âu~ñ��Ã,ÇÃ,Ð 500 ª)z~�@*ì 5
ic*�{ìZkÒyÐic*�{|x',Wæ7�ÇXZkÒy»».ÞZk§b�Ç�u~ñ��Ã,|

kH{ic*�{�ÇX 10,000 ~
7,³ÐX 1Ú2 ëZj «Vw~��tZzg�Æ0*kñ��»kVÅÚ

 Ú »©F,KMÃps�ä6,�Zzg��tÆ0*kñ��»kVÅ
Z#ë�zlZgzV»».Þ�D�XA$�ZéF,KM6,�·y�b�ÇX
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ÃÒ<
Vw»x@{<Zzg{à»VÃ6,<X

Ú F,KMÃ$+w�
».Þ�**

Ú Òy~».Þ �zu~!*g~
lZg

«!*g~
lZg

¶Ky
�

3:1 �zu~!*g~
ñ��ÂL«

kHì 3 !*g»

1:3 «!*g~ñ��ÂL
�zu~!*g~ñ��
ÂL»Zq-äðì

ÂL 6 ÂL 2 1

ß; ¤/Zx 1000 @*= ¤/Zx 500 2

Ã̂Å
gz[ 10007

KfÅ
gz[ 2007

3

lZgzV»».Þ�zu~Z»ÇVÐ 11.2  

ªìHëtÈMh��̂~�~��~Ç 26 ¢aìÂ[~Zm^ 13 Zq-�g|#Å�~
? kHì 2 �g|#Å�~Ð

G7X6��¥xì�g|#ÅÇ�~̂~ñ���~Ðic*�{�CìX
ìXZ[ ª26 ªZzĝ~�g|#Å�~Üs 1300 ¢aª 13 �g|#Å�~

Zy�zâV�-V~Ú
kH{ìX 50 ëtÈMh���g|#ÅÇ�~̂~ñ���~»

Z#ë�zlZgzV»».Þ�gì�VA$ZéZ»×V)z~�ãe�X
7,JY@*ìX bÚa �Y@*ìZzgZj a:b Ã b Zzg a ÅÚ b Zzg a ¬xîg6,�zlZgzV

)@*à(ë�X ÃU*ã b ÃlxZzg�zu~lZg a ÃÚÆZb%ZYë�X«lZg b Zzg a �zlZgzV
�Í1V�XA$gZ�Æ0*kñ��ÑwZzgYÍCVÆ�gxyÚ¥x<X 4 ÑwÍ1V 16 gZ�Æ0*k X1 Vw

YÍ1V:ÑwÍ1V = 16 : 4 i:
YÍ1V:ÑwÍ1V = 4  :  1

kHic*�{ìX 4 ÑwÍCVÅ®Z�Yg8-ÆÍCVÐ
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11.1 w
fsÆ].zwÃå<X .1

».Þ<X .2

Yg8-Æ%�VÅ®Z�XXXXXXXXkHìucg8-Æ%�VÅ®Z�Æ (i

ucg8-Æ%�VÅ®Z�XXXXXXXkHìYg8-Æ%�VÅ®Z�Æ (ii

Yg8-Æ%�VZzgucg8-Æ%�VÆ�gxyÚ¥x<X (iii

øDfsÃi<X .3

B{0*ã5@*ìX0*ãZzg�z�|ÅÚ¥x<X 250 Zq-�z�|�ÛzlZq-{�z�|~ (i

¤/Zx%a0*îegáWðX%a0*îegZzg�ZßVÆ�gxyÚ¥x<X 50 ú¤/Zx�ZB 4 ÐÅzZ­{ (ii

�ZßVZzg%a7egÆ�gxyÚH�ÏX
X 4»z�ÜgìZÏÃAÃð�äÆnZ©W�J�©8ì 30 g¹VyÐæg�îÆn (iii

g¹VZzgZ©Æz�ÜÆ�gxyÚ¥x<X
(Ratio in Different Situations) ZßgÂV~Ú 11.3 

gz[ìX�].ÌZÏ)®)~ñ��ìZn0*k 50 &�)®)Å¤cì)0*k
~¦�zZ�,ÐX d-

Cé
E

F§Y6,z¤/Zx gz9ìX�zâVäðH�z{ZKZkg¶ÃZyÆZjw~�ì 100

gz[ìXz{Z[ZK¦ 2000 g¶¦�äÆ�Z¹Zk!*]ÅZ:q�ð�ZéZK)®)ÆCYÅg¶
��{g¶»ù¦g¶Ð».Þ�**eT�X

50:100 = &Zzg�].Å¦��{g¶Æ�gxyg¶ÅÚ
50 : 2000 = &Zzgù¦g¶Æ�gxyÚ

100 : 2000 = �].Zzgù¦g¶Æ�gxyÚ

¶Ky� «lZg �zuZlZg Ú
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r:  

Zq-%,{âVzZÑÄkXZq-0*³4XZz6,WäzZá°�ÆÒpÐ%�VÅ®Z�ÃZL
Ih+{g8-Ð%æFN�³XZL�z�&ÃÌ0*³¶cvXZzgZÏ§b�zu}g8-Ð%�V
Ã%æFN�äÆníX

W\Æg8-ò�ñ%�V»W\Æ�z�&Æg8-ò�ñ%�V .1 

Ð».Þ�D�ñÚ¥x<?
W\Æg8-ò�ñ%�VZzg]g8-ò�ñ%�VÆ .2 

�gxyÚ¥x<?
W\Æ�z�&Æg8-ò�ñ%�V»Àg8-G�}%�V .3 

Ð».Þ�ÆÚ~s?
HW\Zka~ÚÐ0'×h+PVB�bMh�XÎ8/õ FGZzgZL�z2VÐcÙX .4 

ÃÒ<X
�~�̂~Ú¥x<X  

�t�ZgzÐù¦{ (ii �t�Zg{Ð)�t�Zgz (i
)�t�Zg{Ðù¦{ (iii

ZßgÂV~7VÚ 11.4 

fs6,̈g<X
¢aì#{ÆîwZzg²n~Ú 20 ¢aìZzgZe²n 30 #{»îw l  

3:2 ª  

±Æ(Að FX�X±YVZzg±ÃVÆ�gxyÚ 16 ±HVZzg 24 Zq-(ô̧c l

ìX 3:2 �zâVVßV~Ú 3:2  ª
BCìX Equivalent Ratio ìtç�wÚ 3:2 ÅZ�F,+Ú 24 : 16 Zzg 30 : 20 â^: l

zZàZzgVB�}Mh�Î»X 3:2 HW\Zk§b

Zk§bÚÅVBÒy�**Zq-¸mr�ÇXVwÆîg6,z{ßgÂVÃsX»qÝÚ
�ÇXëäøDfs�zVB�,�X 2:3

ZzgVB�£X 3 W\'×h+
ìX 2:3 öÆîwZzg²nÆ�gxVÚ l

Í1V�X 3 Í1V�ZzgZyÅ­³:Æ0*k 2 è+Æ0*k l

ìX 2 :3 Zk§bè+Zzg³:Æ0*kñ��ÍCVÅÚ
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±HVñ���X±ÆZzg±YVÆ�gxyÚ¥x<XZzgZk 20 ±ÆZzg 16 gc*èÅ)®)~ :2 Vw
ÚÃZ�F,+̂~ªCÙÙX

16 : 20 ±ÆZzg±YVÆ�gxyÚ i:

4 : 5 Z�F,+̂
ÚÃZkz�ÜZ�F,+̂~¹Y@*ì²Zk�Ã'×h+�7HYYìZzgZêÃð�ub%z

�uZb%Zñ¢!7gnp�VX Æó�zu} 1 ¢!7�Vªz{ÎZñ
ÃÒ<X
fs»].zwå<X .1 

Ú 1:2 2:3 5:7

%û 1 1:2

%û 2 4:6

%û 3 15:21

%û 4 12:16

%û 5 20:25

fsÆ].zwå<X .2 
Z�F,+

Ú
Ú �zu~

lZg
«lZg �

¶Ky
gz[ 1 b20 1
ú¤/Zx 1 ¤/Zx 800 2

430 � 1 3
ª125 ¢a2 4
]45 43 5
ª1 B¢a 30 6

fsÆ{ÃV~�t�Zg�VZzg)�t�Zg�VÅÚÃZ�F,+̂~sX X3 

c*�gqpX
lZgzV»
».Þ�
Zq-�
Z»ð~H
Y@*�
ÚB@*
ìX

¬Zk].zwÃå<X
Zq-gzB=XXXXXXXb

¤/Zx=XXXXXXXXú¤/Zx 1000

1�=XXXXXXXXXXX4
ª=XXXXXXXX¢a 100

Z4=XXXXXXXX]
B¢a=XXXXXXXª 10
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11.2w
fsÅÚÔÃ́ÚZ�g+̂~Z¤/7ìÂZ�F,+̂~ªCÙ<X .1

5:6 (iii) 16:20 (ii) 2:3 (i)
19:2 (vi) 8:15 (v) 20:60 (iv)
ú¤/Zx[Vñ��ìezwZzg[VÆlZg 60 ú¤/Zxezw�²�zu}�~ 20 Zq-�~ .2

~Ú�gc*Ä<ZzgezwÅÚù¦lZgÐ¥x<X
±HV�A$ 12 CY�X~ 32 Zq-)®)~ .3

±ÆZzg±YVÆ®Z�Å�gxyÚ¥x<X (i)
±ÃVÆ®Z�ÅÚ)®)ÆÀCYÅ®Z�Ð¥x<X (ii)
±YVÅ®Z�ÅÚ)®)~ÀCYÅ®Z�Ð¥x<X (iii)

Zq-ÈegV¯�XZj¼)z~�V~�<XËg8-ÐZj�t�Zg¯�XZk§bÐ��t .4

�Zk§bÆZzg�zZÕÿ¯�ZzgZÏ§bÆ¿Ã�CÙZ�X 1:3 �ZgzZzg)�t�Zgz~Ú
B{%áWc*XZy�zâVÆy%h+}�ñÎVÆ�gxyÚ¥x<X 500 {%áWc*XZzgz® 2 /Zy .5

ú¤/ZxìXZ',Z�ZzgZnzZ­Æziy~0*ðYäzZàÚ¥x<X 60 ú¤/ZxìZzgQêzZ­»ziy 20 Z',Z�»ziy .6

z¹EVÅÂ[6,y%a�@*ìZmy%a�{g¶ZzgÀg¶Æ�gxyÚ¥x<X 2/5 g°ZKg¶» .7

�~�lZgÅ£/Ú~�: 11.5 
Ywñ��Z̧¤/ÑwYwZzg)Yw~ 18 �á+ÆzZ­äZé�D{6,Zq-�37HX~ :3 Vw

Ú�ÂZéÀ®Z�¥x<X 1:2
ÑwYwZzg)YwÅÚ 1:2 i:

]{ =1+2=3

YßVÅ®Z� À =18

{ 3 = Yw 18

CÙZq-z = = Yw 6

ÑwYw = z 1 = 1x6 = Yw 6

)Yw =z2 = 2x6 Yw = Yw  12         
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¤/Zx�A$ZEw 45 ÅlZg~5�i-gZ]»g�@*ìXZ¤/i-g»ziy 7:2 Zq-�CÙ~Î**Zzg@*=Ã :4 Vw
�äzZáÎäZzg@*Æ»ziy¥x<X

7:2 = ÎäZzg@*=ÅÚ :i
9 =  7+2 = ÒV»ù·
¤/Zx  45 = �V»]ziy 9

¤/Zx 5 ¤/Zx= 45@9 = CÙ{»ziy
¤/Zx 35 = z7x5 ¤/Zx    =  ÎäÆz»ziy
¤/Zx 10 = ¤/Zx 5 xz2 = @*ÆÆz»ziy

)z~�V~�H�HìX 5 Zq-é«Ã :5 Vw

¾Ú~��@*ì? XÃ AB é« (i
ÅMð¥x<X BX Zzg AX ª�Âé« 15 ÅMð é« AB Z¤/ (ii

~��@*ìX 3:2 ÃÚ AB é« x(i)  i
{5 = 3+2  = ]�V»ù· (ii)
�VÅMðX 5=ª15= ÅMð AB é«

CÙZq-zÅMð = = ª3
ª9=ª3x3 ={3 = âÅMð Ax
ª6=ª2x3 =  {2 = âÅMð XB

ÅÚ~ 5:3 Åg¶ Z',Z�ZzgZ�³Zq-ÑR,~ÛAfe�XZrVätêHì�z{ZL{ :6 Vw
gz[zßw�D�VÂZ',Z�»zZzgÑR,~ÅÀg¶H�ÏX 150 Z¤/Z�³Ã BÐX

5:3 i:XZ',Z�»ZzgZ�³»z
gz[ 150 ={3 = Z�³»z

50 = = Zq-z
250 = 50 x 5 = 5  Z',Z�Æz~

gz[ 250 = Z',Z�»z
gz[ 400 = 250+150= Z',Z�»z + Z�³»z = ]g¶

11.3w
~�H�HìX 2:3 »õÅÍ1Vñ���;gZ�Zzg�*Æ�gxy 25 Zq-Òv~ .1

gZ�ÃXÍ1V�ÐX (i

�*ÃÄÍ1V�ÏX (ii

»îwH�ÇX Bx Zzg AX ~��@*ìÔÂCî 3:4, X Ã̀ AB é« .2

ÃÒ<
Cz({g8-zZàN*}ÃZEw

Ú~Zq-%:C� 2:5 �D�ñ
Zk§bÆF%ä�W�
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~��BÐ 3:4 gz[ò�XZy�zâVÆ�gxytð0*c*ìg¶Ã 1050 %*Zzg¬ÈZq-ö~ .3
ÂCzÆCÙZq-ÃXg¶BX

~�<X 3:5 gz[�á@ZzgÒÆ�gxy 3600 .4

�ÂZ°Z�¥x<X ÅÚ 5:6 ìXZ°Z�Æ�gxy 132 Z¤/�zZ°Z�»ù· .5

Ã¾Ú~��@*ìXQZLZ0+Zi}ÅeöÆfg=Yõ<X AB é« X Z0+Zi{Î�� .6

gz[�Â]WæãZzgYÅg¶¥x<X 5346 Ú~ìXZ¤/Zey%a Å 11:2 Zq-5ix»y%aZzgY .7

Proportion Ú�& 11.6 

fsÅ£zk,»x@{<XHW\Zy£zk,~Ãð�ÛtCk�D�X

~p~ÃWCìZzgZyÅ̂~Ìp~zZµ�ð (ii) Zzg (i) ¦k, Zy£zk,~W\H�ÛtCk�D�?
Å�#Ö~ÌZ���ZìX1z{ZµÃ7WCYè�#Ö~p~�ðpzä~7X (iii) ìX¦k,

W�Zy&ßgÂV~îwZzg²nÅÚ¥x�,ÐX
3:2 = Ç¦k,~îwZzg²nÆ�gxyÚ

ìX 3:1 ªZ�F,+~ 6:2 = ~îwZzg²n~Ú (i) ¦k,
ìX 4:3 ªZ�F,+~ 4:3 ~îwZzg²n~Ú (ii) ¦F,
ì�z�Ç¦k,~�~�ìX 3:2 ªZ�F,+~ 6:4  ~îwZzg²n~Ú (iii) ¦k,

¦k,Ç¦k,ÆÚ�&~ìXZ=ZyÅÚ)z~ìXt)z~ÚÚ�&BCìX (iii) ëÈMh��
ÆA$ëÈMh��tÚ�&~�XZkÃZk§b d Zzg c )z~ìÚ b Zzg a ¬xîg6,Z¤/Ú

a:b::c:d ÉMh�X
�zu~Vw6,̈g�,X

Í1VÔ 14 Yw�Zzgz{W:~��**eT�Xz 180 Í1V�Zzg&Æ0*k 28 zYÆ0*k
YwzYÃ�îìXp&Zk!*]Ã³t7ìZzgt¦g�Cì�z{ic*�{YwzY 90 &Ã�îìZzg&

Ã�}_ìX²zYÃ�~�ðÍ1V¹Á�X
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W\HÎh�H&�g�&ì?
ÍCV 28 i�äc�zâV&ÅzZ­{>Æ0*k(Að FXh�X>�/Òy�C��zYZL0*kñ�� ZkXÃ

Í1V&Ã�}_�X 14~
 14:28 = 1:2 ZknÚ

90:180 = 1:2  YwzYÃ�}_�Z=ZéÚ 90 Yw�&Æ0*k�Zy~ 180 Zzg

aè�zâVÚ)z~�Z=�»¿�g�&ìXHW\>ÆZk¿Ð5�X
gz[ÎD 18 gz[XZzggZ� 12 Ry%h+D�XZ¤/gÝZk~ 20 gÝZzggZ�ZKg¶Ã¦�Æ :7 Vw

�ZzgZ¤/z{Zy�VÃW:~��**eT�Â¾§b�,Ð?
RCÙZq-Ã�ñYN 10 gZ�ìÎ� (i i:

Rp�ZLaZy�zâV~Ãy9ì¤&<ZzgZC 8 RgZ�Ã�ñYNZzg 12 gÝäIì� (ii)

�Z[�£
12:18     =  gÝZzggZ�Å¦��{g¶~Ú

12@6 : 18@6 =  

2:3 =
10 : 10 =  gZ�Æ_.RÅ�~Ú

10@10 : 10@10 =
1:1 =

RÅ)z~�Zêuâ-VÆÒpÐÚ�&~7ìX
ì8:12  =   gÝÆ_.RÅ�~Ú

(4 )fZx=  8@ 4 :12 @4 =
  2:3 =

9�!uâ-V~ÚÆ�[Ð�VÅ�¿~Wãe�XZknZk§b¹YYì�gÝ9ìX
gÝÃ��YNX 8 RgZ�ÃZzg 12 ZSb

ÃÒ<X
Ã_2.çEEg8-Ð½�X 2 ÃÑwg8-Zzg 3 %,{:�Zy~ 5 �Ø�%¹»½~

%,{ä�ØYNÂC��Ä{äÑwg8-ZzgÄ{ä!g8-Æ�V 10 Z¤/
ÐX
@*�z{�~�̂ÐÚ�&~�X

%,{ä��YNÂZÏo9LÐg8-½�X 15 Z¤/
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Z»ð»§i   11.7 
ú¤/ZxQR,�ø7[�X�zu} 5 gz[~ 40 ú¤/ZxQR,y%h+äc�HXZq-�z»0+Zgä¹� 3 Ð!*iZgÐ

ú¤/ZxQR,�ø7[�X 6 gz[~ 42 ä¹�
ú¤/ZxQR,Åy%h+~Æn 3 Z[ÐH�}?H¬zZà�z»yÐy%h+ZYñc*Q�zu~�z»yÐCÙ�zßgÂV~

ZjXg¶Z�Z�ã�ÏX
�].{ZkÅæ�cWÐ(,SZkä¹¬CÙ�»y~Zq-³QR,Å7°³¥x�BZzgZy»».Þ�BX

gz
#/õ FG
°³¤/Zx 8= = ¬zZà�z»y~Zú¤/ZxQR,Å7

Ôgz[°ú¤/Zx �zu~�z»y~Zú¤/ZxQR,Å7
Zy}òÆ�z{ÐÃtg{�îì�z{�zu~�z»yÐQR,Ãy%h+}Æª«�z»yÐQR,Zi�V

? HW\�].{t�
gz[ 7x3 = ú¤/ZxQR,Å7 3 �zu~�»y~
gz[ 21  = 

Z»ð»§i z{§iT~ëZ»ðlZgÅ7¥x�D�ZzgQZmæ�Ð£/lZgÅ7¥xÅYCìÂZj
ë�X (Unitary method) 

RÅ7H�Ï? 10 gz
#/õ FG

ìA$ 24 RÅ7 12 Z¤/ :8 Vw
Ð��äÐqÝ�Ç 12 gzkVÃ 24 ¬ëZq-RÅ7¥x�,Ð� :i

gz
#/õ FG

24= RÅ7 12
gz9 2= 24@ 12 Zq-RÅ7
gz[ 20  = 2<10 RÅ7 10 

1LÞÑ"$Å7H�Ï? 4 gz
#/õ FG

�Â 210 1LÞÑ"$Å7 6 Z¤/ :9 Vw
gz
#/õ FG

210 = 1LÞÑ"$Å7 6 i:
`35= 210@6 Zq-1LÞÑ"$Å7

gz
#/õ FG

35 Zq-1LÞÑ"$Å7
Ð¢[�**�@*ìX 4 eg1LÞÅ7¥x�äÆaZq-1LÞÅ7Ã

gz[ 140 = 4<35 = 1LÞÑ"$Å7 4

11.4w
ÂLÅ7H�VÏ? 5 gz[�Â 45 Z¤/&ÂLÅ7 .1

gz[~y%h+~XZ¤/&ÂÁy%h+ã�ÂZjXg¶Z�Z�ã�Ï? 56 ÂÁ] 7 ¡ä .2

Z¾mÃ 7 Z¾mÃî$Ë�XZ¤/z{ 4 ¤/ZxezwÅ¢zg]ìTÃz{ 300 gÏF,»g~»öî¯**eS�XZj .3

î**eS�ÂQkÃÄ¤/ZxezwÅ¢zg]�Ï?
gzkV~X�(Vy%h+~Y$Ë�? 4500 gz[�Â 3600 �±VÅ7 16 .4

ú¢a»Ã,Äz�Ü~ð�0*ñÏX 540 ]~ð�CìÂCî� 2 ú¢a»Ã,Zz�gëgÐ 90 Zq-gsÇh~ .5
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gz[ìXZ¤/z{ZÏo9LÐCÙâ{¾YìA$Cî� 15000 æÅ&â{ÅWæã .6
â{ÅWæãH�Ï? 5 (i)

gz[¾Yì? 95000 Äâ{~z{ (ii)
¢aÀ}Å7H�Ï? 5 gz[�Â 294 ¢aÀ}Å .ïGG 7 .7

ìX 8:3 Zq-�yÆ0*kñ���-VZzgÇñÆ�gxyÚ .8
Çñ�VÂZn0*kX�c*V�VÏX 180 �yÆ0*k (i)

�yÆ0*kñ���-VZzgÀñwV~ÚH�Ï? (ii)
]ñ��ñwVZzgÇñ~ÚH�ÏX (iii)

�Z¤/ëZmF,KMÃ$+w�KÂHsÌÚ�&~�f?ZyZ°Z�ÃZEw Ú�&~ 3,5,15,9 H .9
�D�ñZLîg6,ic*�{Ðic*�{Ú�&ÅVB�£X

e¤/~Å¤/Zz^�ðìXZ¤/�gzwZg]~ZÏÑbÐ¤/Zz^�C 15 �zâV~�gzwZg]~ 30 *¸ .10
�zâV~�gzwZ]~X¤/Zz^�Ï? 10 g�ÂWÒ{

{à{âVÃ6,<X .11

ìXfsÆ].zwÃ(²nZzgîwÐå<X 2:5 Zq-;wÆ²nZzgîw~Ú (i .12
10 40 ;w»²n
25 50 ;w»îw

ZLîg6,'×h+&�gzV»Z��<X
ZL#})®)ÆîwZzg²n~Ú¥x<X (ii

gz[Y�0*CìÂøDfsÅÚsX 3000 gz[¾$ËìóZ�Ðz{ 12000 ¨�Zq-â{~ 13

y%aZzgWæã~Ú (iii YZzgWæã~Ú (ii y%aZzgY~Ú (i

ì!*¹%��XøDfsÅÚ¥x<X 25 ßv»x�D�Zy~pZ&Å®Z� 45 Zq-�í~ 14

%�ZzgpZ&Å®Z�Æ�gxyÚ   (ii) pZ&Zzg%�Å®Z�Æ�gxyÚ (i)

!�} 6 ig��zVc 2 Zq-ÛðÆe/~ig�Zzg!g8-ÅÛðÆ�}ñ���XÛðÆCÙ 15

�XZz6,ÅZ:¬]Ðt].zwå<X
6 4 g� i

24 12 6 !
40 24 8 ]ÛðÆ�}
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Z[ZyÎZÑ]Æ�Z[�£X
ig�Zzg!�zVÆ�gxyÚHì? (i

g��}�VÂ!ÛðÆÄ�}�äe�X i8 Z¤/W\Æ0*kÛðÆ (ii

ÛðÆ�}�VÂig�Ä�äe�X 32 Z¤/Zq-e/~ (iii

�}�VÂÄÛðÆ�}!�fX 40 ÛðÆ(,}e/~ (iv

g�g8-ÆÛðÆ�}�VÂZÏ',@~]ÄÛðÆ�}ñ���X i16 Z¤/Zq-',@~ (v

±Æ� 5 ±YVÆ£«~ 4 Zq-ZjwÆuz}Æ_.CÙ 16

A$fsÆ].zwÃå<X
8 4 ±HV

20 15 ±Æ
45 ]

Z[ZyÎZÑ]Æ�Z[�£X
±YVZzg±ÆÅÚHì? (i

�VÅ¯k~±HVX��? 27 (ii

�VÅZq-¯k~Ä±Æ�VÐ? 54 (iii

±HVÑq-�VÂÄ±ÆÑq-�VÐ? 20 Z¤/Zq-(�w~ (iv

ëäH5!
7VlZgzV»±».ÞÚB@*ìX .1

ÅÚÃfsÆËZq-§iÐªCÙHY@*ìX b Zzg a �zlZgzV .2

a:b ä́ZÖg»§i (i)

�~ZÖg»§i (ii)

bÚa �gCZÖg»§i (iii

b%Ã Zzg�zu} (Antecedent) lx ÃÚÆÁÜc*Zb%ZYë�X8g)4è E
G¬b%Ã b Zzg a �zlZg, .3

ë�X  (Consequent) )@*à( U*ã
ÚZq-Z�F,+zä�CìXT~»ïZ°Z�»ZEwHY@*ìZy~Ãð°��ub%¢!7�@*X .4

ÚÅ�Kz~))ze$(Ú�&BCìX .5

z{§iT~ëZq-Z»ðlZgÅ�g�gc*Ä�D��~£/lZgÅ�gqÝÅYCìtZ»ð» .6

B@*ìX Unitary method §i
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ÍCÙWsÆ�t9~»g�g�¶
» THE WOW FACTOR ZkäZKKÑ̂6,��ñ¿

»@9ÃWc*Zk WOW @W¤~�NZ0+Zi~0*c*XZkÃÜs
Ã®aZ�ZX

SkäZLP6,Zäwzs»geïáZzgWsÆ�tgÄ�ZyÃ
YiÐX�ÃµwzsWs~ZK̂7$+sX

ÍCÙPwzsWNWÆ�tg¿ZzgZn@»x@{HX

t<X
CÙwzsÃZn@Ð�hØwsÆ�tÕoÅâWsÅ¶K0+��gì�X  

wzs{ @

W\»Hìwì�ÃµwsWs~ZK̂7$+sX

(i)
(ii)
(iii)
(iv)
(v)
(vi)

� 12.1

�KÀ12
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ÃÒ<
ÕïâÆ�BZq-Wsg[ÖXZzgZyÆZDwQ@*g�X 1

 

HW\äËp~»x@{H?  

H�~�̂Zzg@ÆiZzb)z~�?
@ÆqÝ�ä~W\x@{K�f�â�KÀÆ@~!*NY+$ÆiZzbÔ�ZNY+$Æ
iZzb�W�ÔZÏ§bÐ"gÆQ|â�KÀÆ@~Zz6,~zZzg"zÔ"8~î OZz6,~8~î OÃW@*ìX

LINE SYMMETRY â�KÀ 12.2 

øDfsZDw»x@{<XW\äHx@{H?

qgz!*ÑZDwpzg]�Yèt?À�XZ¤/ë®Z#^���»½ÃÕïâÆ�B
Æ�B (Fold) ñh,ÂZq-z�zu}z6,!*Ç;�ÇXZkÃâ�KÀë�ZzgZ(â�»½Æñh

B@*ìX â�KÀc*"g�KÀ *g@*ìX
t<X

�~�ZDw~Ã́^â�KÀgBbìX¶K0+�<X  

HëCÙ̂~â�KÀéMh�?  

�Ûh+Õïâ6,WsgÄ
�ZyZDwÆqÝ
�äzZá@»x@{
�@*ì�tZDwå
�D�c*7XH
W\B���Ûh+ä
9H?
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øDfsZDw»x@{<X

~â�KÀZÌ!�@*ìX��gxyÐ M ëx@{�D��«Zzg�~¦k,?À�X«¦k,
Z#Ë̂ÃËâ6,ñhD�ÂâÆ�zâVY+$Æ{Zq- *g@*ìX²�~̂~â�KÀQ|�@*ìX

XtâZ|ZÌ!c*zF,~�YìX �zu}6,åîg6,;�D�XÂZkâÃâ�KÀë�
wzs{»öX

ÃR,;Ä6,sXZk6,À�UZq-ÕïâZÌ6UXZzgÕïâÆ�B A Zôm,~ws{
ñh�XHwsÆ�zâV{åZq-�zu}6,;�D�X�V6,Õïââ�KÀìZzg

Ænx@{�,ÐX B ZÏ§bëâ�KÀ»ws ?ÀìX (Vertical) wsZÌ!
Z|â�KÀ»qïìX B �V6,ë�Ù��ws

ÃÒ<X
sZzgC��øDfs~twzs¾Ðmgnp�X Z@*A Zôm,~i!*yÆwzs{  

ZÔ!èo�KÀ (i

Z|èo�KÀ (ii

Ãð�K´èo7X (iii

t<X
ZDw~�Ø�Õïââ�KÀ»ZÖg�D�c*7¶K0+�<X
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ÃÒ<X   

Ãð0*õZ+ZDwQ@*g�XX~â�KÀ0*c*Y@*�X
Ãð0*õZ+ZDwQ@*g��)?À�VX
r

Zq-»½»�ZkXZkÃ�zW�ñ�V~&×~�ðR6,(�ÆP¢zV»
r»î<�ZiZVZÐñhD�ñ�!*îÆ�Bg¥/�XHW\ÃZq-?À
eKZíqÝ�@*ì?
Zk̂ÆnZq-â�KÀUX
Z,�'×h+?ÀZDwÃZgùVÆ�BQ@*g�X
(�Zzg�JÐÆ%ä
Zq-»½kZkÃ�zÛ�V~ñh�XZq-�JÐ»�Zá�ZkÃZgùV~e1�»½Å
ñh~�ðµ~gqpX�ZiZVZkµÃ�!*�Xc*�JÐÃUXµÃÅw��¶XHZk§b
qÝÅ�ð̂?ÀìXâ�KÀÅ¶K0+�<X

12.1w
øDfsZDw~Ã́ZDw�K´ZDw�Ù|#<?ZzgZyÆnâ�KÀUX 1
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�Ve�CÙ̂Ænâ�KÀUX .2

Zq-â�KÀìZk̂Ãå<@*��K´̂qÝ�X l |̂~ .3

ZDwÃå<XT~Õïâóâ�KÀìX .4

ö:
fs~&ZZDw�Ø��X
�~�&ZDwÃZEw�ÆÃÒZzgg�F?ÀZDw¯äÅÃÒ�D�X

ZDw (i) ?´ZDw (ii) ?ÀZDw

&ZDwÅÜQ@*g�Z
?ÀZDw¯�XZzgZL
�z2VÆ�BZmYõ<X
�Ãy�&Ðic*�{?À
ZDw¯D�X
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(Multiple lines of symmotry) Mèo�KÀ 12.3 

:X
W\Æ0*kñ��ák!*¾~�z±4/õ YEGñ���D�X

�@*ìXZ,��zxËJVÃkX (Set Sequare) z�zZÑ/ iZ 90O,60O,30O, ~Zq-  Zy

^~e��§jÐZy�zâVÃXÅ̂¯äcF,KM�£X
Zk̂~Äâ�KÀñ���?
HW\ä̈gH�PZDw~Zq-Ðic*�{â�KÀ0*ñYD�?

(Rectrangle)l
�&»ge6(kXZnîà)gzVÃ5D�ñ Zq-lú»½)7

ñh�XHt̂?Àì?YV?
Z[ZjÅw�Zq-%û²è)gzVÃ5D�ññh�XH�zu~%û
ñh~�µÃÅ%Ð?À̂qÝ�Ï?YVX

W\Y����zâVâóâ�KÀ�?
Zq-%¹»½Ã�z)z~�V~À�UZ(ñh��ZyÆ)g}Zq-�zu}6,;�YNXµÃÅaW\

�BÐ�µÅzõÐ�WzZá�zÛ{§z�fX»½Åµ»%�/~â»½»â�KÀB@*ìXZ
iZz-VÆ�B»½ÃZSbñh��tâ�KÀ~ps�YNX

%,ÆÄµe�?
%,~egèo�KÀ0*ñYD�X

%¹»½ ZÌ!µ Z|µ 1 zF,~µ 2 µÅ%Æ�»©zF,~µ
Zq-)z~ZÑHq[ZzgZq-)z~Z�:[Æ!*g}~̈g<XCÙ̂~Äèo�KÀ

0*ñYD�X
�KÀÆZEwÐ»½Ã»R:

c*�<�-xWiZ�~c*-x/gtÆ�yW\ZL#{)®)ÃZen,ZíÆg3»½zVÐ¾§b
=D�XHW\Y���ten,Zí¾§bF,ZÚYD�X
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Zq-%¹»½³ZkÆ�gxyÐZ|ZzgZÌ!qª(~ñh�Xñh6,Zq-em,Zí®Z#^U
»½Ã)gzVÐ»aX�zèo�KÀ»en,Zí�ÚcZjÅnX

Zq-%¹»½ÃÛZ|óZÌ!ZzgzF,~qª(~ñh�X®Z#̂ZkÅñh6,Zq-en,Zí»g<Zzg
»½Ã)gzV6,»aegèo�KÀÃ�ÚcZkÃÅnZk§b'×h+Zzgen,Zí»g<X

Î»Xn�!ìw<ZzgsX  

Z¤/Zq-»½Ãeg%ûñhZYñÂ»½Ã»�Æ�Äèo�KÀÃWNÐX .1 

egxËc*?ÀZDw!*iz!*izqÝ�äÆn»½ÃX%ûñh�»]CecX .2 

?À̂Ã¾§bZ@*gZYñ?
|̂ÃQ@*g�X .i

Ã�gèo�KÀkX m,l �zâ�KÀèozZà̂Q@*g��V .ii

Ãâ�KÀâ��ñ̂Z@*g�X l ^~eñ�§iÐ .iii

�K´�**e34/õ XJ
G

X 6,��!-B543ð
E
E
GGVÆWs»@Å§b m Zq-ÈZSbQ@*g��sâ�KÀ .iv

ZSb�zèo�KÀzZà̂ÃQ@*gäÅÃÒ<Xbèo�KÀ¯äzZà̂6,̈g<X
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w12.2

ZK̈yÆ¯ñ�Ãð0*õ�zèo�KÀzZàZâYÆ**xsX .1

Ãð0*õ�gCZâYÆ**xsX~�zèo�KÀc*�zÐiZZ+èo�KÀ0*ñYD�X .2

øDfsZDwÆnÂèo�KÀÅ¶K0+�<X .3

Âèo�KÀUX .4

ZÑHq[  )z~ )z~Z{:[ ZZÑHq[

¥ Dk �Z],{
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qgz!*ÑÎZwÅæ�ÐøDfs].zwÃ6,<X .5

â�KÀÅ®Z� ^
)z~ZÑHq[ (i)
)z~Z{:[ (ii)
ZZÑHq[ (iii)
¥ (iv)
Dk (v)
�Z],{ (vi)

Pñh}�ñ»½6,em,Zí����XCÙñµ6,Zke,̂ZíÃ»UÐå^¾§bqÝ�C .6

ìXÂ²@îF{�UX

»½ÃZq-%ûZÌ6ñhZ�HX »½ÃZÌ!ZzgZ|qª(~ñhZ�H      

CYÆ¤/z\~�zZMh�( 8 #{)®)»6,z7½ïEH)aÃ
ÄkX̂~eñ�§jÐZq-â�KÀ»½Æ�gxyÐ (Grid) %¹{âVzZÑ¤/i+

UXZq-¤(̈Dâ�KÀÅZq-Y+$Zq-{:~8g8-½}X�zuZ¤(̈Dâ$i¹é GIÀÅ�zu~Y+$
g8-½}�{:Æ?ÀÆ{ä~g8-½}XZk§bª¤(̈D^ÆÃðZzg{ä~g8-
½}X�zuZ¤(̈D�KÀÆn£.ÞÆz~g8-½}XZk§b?ÀẐ»gÙX
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y»»x
»g<XgùàÆ%äÌqÝ (Scrap Book âjwÐ�K´ZDwÃqÝ<XZzgZhZ\,-)
Ãâ�K´Åæ�ÐªCÙ<X (Patterns) <ZzgZ¹ZhZ\,-~Q@*g�ZzgZê�K´�VÅF,KM

fs~PVB�~��X

ëäH5?
Zq-̂~â�KÀQkz�Ü0*c*Y@*ì²Zq-â̂Ã�z?À�V~��@*ìXZkâÃâ�KÀ .1
¹Y@*ìX
Ë̂~Zq-Ìâ�KÀ7�YX²�ZDw~ÜsZq-â�KÀó�zèo�KÀc*Mèo�KÀ .2
�Mh�Xfs~PVB�g`�X

Vw â�KÀÅ®Z�
ZZÑHq[ Ãðâ�KÀ7
)z~Z{:[ ÜsZq-â�KÀ

l �zâ�KÀ
)z~ZÑHq[ &â�KÀ

�Z],{ Ñöz�èo�KÀ
Zq-â�KÀ»ģ@WsÐ¹��Ûd$�@*ìXZ#LWs@6,c�CìÂëÃ�ZNZzg!*N .3
Åp~»Òpǵe�X
�KÀ»Z:tøg~gzi%{i0+Ï~F£â]6,�@*ìX6�Wgó̂Wg´45¼?ç GHFóybó)ßYó%âVÅ .4
ðóæ¢a~Æ�ÑbÔÃÍÔgùàz){�X
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n���ZDwÃRÅæ�ÐZKâ^,-~Ü<X

HW\ZÐ!*Ç)z~0*D�?ZyÆZHqZzgiZz-VÅð~Zzge0+}Ðeß<X
W\äH0*c*?W\0*î�ZyÅeö)z~7ìX)z~¯äÆnëÃZyÅ�#ÖÃ
)z~�**e�ZkÆnëÃPWÑ]Å¢zg]�CìZk!*[~ë6,»góð~Zzge0+}

ÃZEw�D�ñ¼ZDw¯**ZÐX6,»góð~Zzge0+{t (Protractors Rulers Compasses ) 

�&ææ~!*¾ÆZb%ZY�Xtææ~ÆWÑ]�XW�ëææ~!*¾»x@{�D�X
(Set Square) Zzg

±4/õ

YE

G (Divider) ææ~!*¾~Àq,H�?ð~ó6,»gZzge0+}Æ´z{Z��Ì
�D�ð~ÃèoÅeßÆa6,»gÅæ�Ð¯z�óe0+}Åæ�ÐiZz-VÅeöZzg�Ì)z~é

Ã**LÆnc*Ëâ6,Å̀¶K0+�ÆnZEw�@*ìX (Line Segment) �V

Divider �Ì Protractor e0+{ Compas 6,»g
A line Segment é« 13.2 

J-Z�F,+Ã,é« BÐA �zÕo�A$ B Zzg A �Ûn<�Zq-»½6,
�Y@*ìX AB B@*ìZzgZÐ AB

»îwB@*ìX:Zq-é«§îwg�rìTÅeß AB J-»�gxãÃ, B Ð` A`
ÅY$ËìX

2022-23 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

� 13.1

iææ~13
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: ���îwÐZq-é«Å¯z^ 13.2.1

���îwÐZq-é«Å¯z^�z§j�X
ªîw»nìX 7.8 :�Ûn<�ëÃZq-é« ð~ÆZEwÐ .1

ëZké«ÃZk§jÐéMh�X
ó¶KyÆ�t̀Î�ZzgZÐ` 0 ð~Ã»½6,g[ÖZzg¢ïÐñ�Zq-âu�ZgRÐð~ÆL

»**x�£Õo B gKgK�zVÆ�Zq-Zzg̀Î�ZzgZÐ 8 ªÆ� 7 »**x�£ð~ A

ªì�£/é«ìX 7.8 »îw AB Ãð~Æ)g}ÆRÅæ�Ð5� B Zzg A

nìX ªîw»Zq-é« 5.3 �Ûn<�ëÃ 6,»gÅæ�Ð: .2

¯z]Æ%Zi:
<X Å¶K0+� A 6,Zq-` l UX l Zq-â .1 %³

6,»gÅÎðÅâuÃð~Æ#¶Ky6,gqp .2 %³
6,»gÃZSbÅf�6,»gÆRÅâuð~Æ

ªÆ¶Ky6,é�}X 5.3
ª6, 5.3 6,g[ÖRÐâ6,ª A Æ̀l 6,»gÅÎðÅâuÃâ .3 %³

<X Æîg6,¶K0+� B Zq-̧k¯ØXâÆT£x6,̧ks�CìZq-`
qÝ�@*ìX AB 6,£/îw»é« lâ .4 %³

13.1 w
ªîw»Zq-é«UX 6.9 ð~Zzg6,»gÃZEw�D�ñ 1

ªîw»Zq-é«UX 4.3 ð~ÃZEw�D�ñ 2
Åeß<? MN Zzg ON  ,   MO óÎ� O UZk6,ÃðL̀ MN ªîw»Zq-é« 6 3

W\Hx@{�D�?
» CB , AC =ª5.6 Î�ZSb� C 6,Zq-` AB Ué« AB ªîw»Zq-é« 12 .4

ÆîwÅeß<X CB îwH�**e�X
AB =ª12 �c*�Hì� .5

qgz!*Ñ̂Åæ�ÐøDfsé¿Æîw¥x<? (i

 (d (c (b (a                     

   ¤&<X (ii

Ð&kHiZZ+�ZzgZÐð~Åæ�Ð AB ZSb¯��Zk»îw MN 6,»gÐ AB = 3.8ª 6

¤&<?
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  Construction of a Circle   �Z],}Å¯z^ 13.3 

�Veñ�ëÃ�¶Xx@{<�ZkÆ�6,0*c*YäzZÑCÙ̀ZkÆ%�/Ð
ZÏ§bÅZzgZâY6,̈g<�Zk̂Æ�z�X )z~Ã,6,�@*ìX

ZSbÅZâYZzgZDwÃùZ@*gZYYìXëFq,�ah~óÍg~»Zz6,~zóPZzg
�vq,ZEw�Mh�X@*ëtÓxÙ�#ÖÆ�D�X�Ø�Û¢Ð�Z],{¯äÆnë6,»g
ZEw�D�X

Zq-�ZJ{¯äÆnøDfs%ZiÅ¢zg]�CìX
¯z^Æ%Zi:X

ªìX 3.7 :£/Û¢Æ_.6,»gÅnVwÆîg6,t 1 %³
ó�g`<X O â�ZgRÐZq-Î̀���%�/ìZÐL   :2 %³

ó6,gqpX O :6,»gÅÎðÅâuÃ¢ïÐL̀ 3 %³
:6,»gÅÎðÅâuÃw�'�Ø%Z[Zk6,RÃW×ÐÍw��X 4 %³

Zkz�ÜJ-�z{Z�Zð`6,zZ::WYñX
ÃÒ<X

Û¢Æ�z�ZJ}¯�ZSb�X )z~
�ZJ}Zq-�zu}Ã�zÕo6,s�D�V (i
Zq-�zu}ÃÜsZq-`6,é�D�VX (ii

13.2  w
ªfe�ñZq-�Z],{¯�?; 4 Ã%�/ây�ZzgÛ¢ M .1

Ã%�/ây�Zq-�Z],{¯�? X ªZzg 10¢ .2
X�P ªÛ¢zZáeg�Z],}ZSbÆ¯��&Æn%�/ 5 ªZzg 4ªó 3ªó 2 .3

kZSb� C Zzg B, A ÃðZq-�Z],{¯�Zzg&Õo .4

�Z],}Æ!*CÙzZµ�X C (iii �Z],}ÆZ0+gzZµ�X B (ii �Z],}6,� A (i

r
W\ÅÒn)â^,-(~øDAÃðÌÛ¢³Zq-�Z],{¯�XZk6,

Zq-`¯�X6,»gÃZky6,gnp�ñÛ¢Ã$+á%Zq-Zzg�Z],{¯�X
t�Z],}Æ�Ã�zÕo6,s�}ÇXZy�zÕoÐZÏ§b�Z],}¯DY�W\

ÃZq-pzg]̂qÝ�Ï6�|̂~ec*�HìXZ�ZKI»g8-
½�X

170iæ¢a~¥ÅF,¹ÆaÓ#Ö»j

SCERT, T
ELA

NGANA



Perpendiculars  À�zZg 13.4 

W\Y����zèoc*)Ãqc*é«(À�zZgBD�Z¤/z{Zq-�zu}Ã
ZSbs�D��ZyÆ�gxy�WzZáiZzt�[�X

À�zZg�X m Zzg l �~�̂~èo
Zq-�ZÅ»½c*W\Åâ^,-Æ)g}À�zZgèoÃªCÙ�D�XZ+�v

ZâYÆ!*g}~Î»TÆèoÀ�zZg�D�X0*õVB�£X
�Ø�â6,Ë`ÐÀ�¯** .1

r:
Ð¦/gä P �g`<Z[ëÃ̀ P ¯�Zkâ6,` l Zq-Ës»½kZzgZk6,Zq-â

ó6,¯**eT�X l zZÑZq-À�~âóâL
»½Æ�zâV§s�3ð�}X l Ð»½ÃZSbñh,Ð�â P Z[ëW×Ð`

6,À�zZgìX l Z#ëZÐÅBÐÂXZk6,�Zq-�)µ(ÃWñÏ�̧)µ(â
Î»Ôn�!ìw<ZzgsX  

Ð*g@*ì���g»gåX P W\ù¥x�zÐ�Wc*tÀ�zZgìc*7?â^<�t̀
���é¿ÆÀ�~**�Å¯z^  13.4.1

¯zIVÆ%Zi:
UX Zq-é« X1 %³
ÆîwÆÛÐiZZ+�zg~6,kX 6,»gÃ X2 %³

Ã%�/ây�é«Æ A X3 %³
nZzgZz6,Å§sZq-̧k¯�X

Ã%�/ây�Zã�Û¢Å�zg~6,é¿ÆnZzgZz6,Å B X4 %³
¯��z{¬̧ÎVÃs�}X�zâV̧ÎVÆ»̀éÃ  §sZ(¸k
�g`<X N Zzg M

»£/À�~**� â Ã5�A$â N Zzg M Õo X5 %³
ìX 6,s�@* P Ã̀ â �ÇXâ
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Zq-Zzg§i»x@<
t<X    

ÆîwÅeö< Zzg �zâV
Ht)z~�?

Î»Xn�!ìw<ZzgsX   

ÆîwÆ AB ~Z¤/ëÛ¢»îw (2 À�~**�Å¯z^Æ�zu}%³)
ÛÐÁfe�ÂHzZµ�ÇX?
â6,Zq-Z,̀ÐÀ�n�Zkâ6,zZµ7X .13.4.2

¯z^Æ%Zi:
âÆZz6,~z~Î�X A Uâ6,)ñ��Ãð` l Zq-â :1 %³

6,Ãð�zÕo6,s�C�VZy l Ã%�/â��ñ�zZ+¸kU�â A :2 %³
ÐªCÙHYñ N Zzg M ÕoÃ
6,»g6,ZkÛ¢ÆîwÃfe :3 %³

6,Zq-�zu}Ãs B Ã%�/âV��z̧kU�̀ N Zzg M �ñ`
�D�VX

ÆnZq-À�ìX lâAB Ã5�X B Zzg̀ A` :4 %³

13.3w
UXZzgZnÀ�~**�Å¯z^ð~Zzg6,»gÃZEw�D�ñ<X PQ ª= 5.8 Zq-é« .1

Zzg AC »À�~**�¯c*Ô AB6,C 5XZzg̀þþ ª»Zq-é« 8.6 âh+ä .2

»îw¥x<X BC

UXZzgZezV¥̀xÙX AB ª= 6.4 ð~Zzg6,»gÆZEwÐâ .3
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e0+}ÆZEwÐiZz�Å¯z^ 13.5 
Å¯z�̂,X  = 40 W�

¯z^Æ%Zi:
UX  Zq-Ãq .1 %³

e0+}6, 6,;<â QÃ 'O' e0+}Æ%�/ .2 %³
#Æ¶KyÐ*g@*�X

40 O
iZzt .3 %³
»¶KyÎ�X P 6,`

Ã�h�XA$ QP` .4 %³
£/iZztìX ÐRQP

:¥xiZzbÆ�ziZztÅ¯z^  13.6 
�Ûn�z�Zq-iZzt)TÅeöë7Y�(�c*�HìZzgZn
�ziZztÅ¯z^£[ìX

�c*�HìTÅeöë7Y�X ÐA �Ûn�z�
Î�X P UZk6,` l Zq-â .1 %³

Ã%�/ây�Zq- A o�&Û¢Ð6,»gÃZEw�D�ñ .2 %³
Ã!*nKMs�@*�X AB Zzg  AC ¸kU�

6,»gÆÛ¢~ .3 %³
p~G%6,»gÃZEw�D

6,s�CìX Q Ã̀ l Ã%�/ây�Zq-̧kU�â P �ñ`
ÃÛ¢ B C X4 %³

â��ñ6,»gÃ̂~eñ
�ñ§j6,gqpX

6,Q X6,»gÆgZkÃ̀ 5 %³
g[ÖZzgZq-¸kU�ñ��{

6,s�C�X R ¸kÃ̀

P
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qÝ�ÇX Ã5�XZ[W\Ã R Zzg P Õo .6 %³
Æ)z~�ÏX Zmeö

Æ)z~ìX Åeö Zk»Èt�Z�
iZztÆ**�Å¯z^ 13.7 

ÃZ�Zð`ây��z O Î�X 'O' Zq-Ës»½kXZk6,$©û EG
6,Zk§b O qÝ�ÇX»½Ã UXW\Ã Zzg Ãq

Zq-�zu}6,;�YNX�Ûn<»½Ã  Zzg ñh��
qÝ�ÇX Å%6,µ

â�KÀìX » zZãîg6,  

â�KÀì Åeö<XHz{)z~�? Zzg

»iZz~**�B@*ì iZzt  ZÏa
�c*�HiZztìX �Ûn�z�

¯z^Æ%Zi:
UX Ã%�/ây�o�&Û¢fe�ñZq-¸k O :1 %³

6,s�CìX Q Zzg̀ P Ã!*nKM` ON Zzg OM�

ÆÛ PQ Ã%�/ây� P :2 %³
Ðic*�{Û¢ÅZq-̧k�Ø�
iZztÆZ0+gUX

~2 Ã%�/ây�)%³ Q :3 %³
nÛ¢ÆîwÃpsG%(

�Z½z~UX �zu~̧k      

�«¸kÃs�}�zâV¸ÎVÆ`
»**x�£X Z »éÃ

A$UX Ãq :4 %³
£/**��Ç » , Ô  

x@{<�
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13.4w
e0+}Åæ�ÐøDfsiZzb¯�X .1

(i)  =  65° (ii)  =  136°

(iii) =  45° (iv) =  172°

øDfsiZz-VÃZKâ^,-~Q@*�ZzgZyÆ**�UX .2

ºme�iZz-VÅ¯z^: 13.8 
�V6,ëe0+}ÃZEwG%�g�&Zzg�§hVÐPºmeNK]ÆiZz-VÅ¯z^Ð

zZ/qÝ�,ÐXZy~Ð�»�V6,f�HYg;ìX
W\e0+}ÆZEwÐ���iZztÅ¯zÃ̂J`�Z[ëÜs6,»gÅæ�ÐZiZz-V
Å¯zÃ̂]À£4èGÐX

ÆiZz�Å¯z^ 60° 13.8.1
Î�X 'O' UXZzgZk6,$©û EG l Zq-â :1 %³

6,s l Ã%�/ây�Zq-¸kUX�â O o�&Û¢Ð :2 %³
¹YñX "A" �CìXTÃ

6," A " 6,»gÆgZkÃ` :3 %³
Ã%�/ây�(QkÛ¢ A gqp)

ÐÑzq�� O ~1�HåZq-¸kU�̀ 2 ÆîwÆ�B6�%³
6,s�C�X B ñ��{̧kÃ$©û EG
Ã5�X�£/ OB Õo :4 %³
ìX 60° qÝ�@*ìXTÅeö

: eözZáiZztÅ¯z^ 120° 13.8.2

izZt»�zkH�@*ìXZkÅøDfs§jÐ¯z^Å 60° iZzt 120°

YCìX
UX OA Zq-Ãq X1 %³

Ã%�/ây�o�&Û O 6,gqpX O 6,»gÆâ!zÃ .2 %³
6,s�CìX M Ã$©û EG OA ¢Æ�BZq-̧kU�
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~1�H(Ð 2 Ã%�/ây�ZÏÛ¢)6�%³ M .3 %³
6,s�CìX P Zq-Zzģk��ñ��{̧kÃ̀

Ã%�/ây�QÏ P .4 %³
~1 2 Û¢)6�%³

6,s�C�X Q �H(ÐZq-ZzģkU�«¸kÃ̀
qÝ�ÇX Ã5�XA$W\Ã£/iZzt OQ Õo .5 %³

t<  
ÆiZz-VÅ¯z^¯�X 300°, 240°, 180°

ýiZztÅ¯z^ 30° 13.8.3

ÆiZztÃ¯�6�Zz6,ec*�HìXZj 60°

»**x�£XiZztÅß<X6�
Æ�ziZz�qÝ�f 30° ¬ec*�HìXW\Ã

ÆiZztÅ¯z^ 90° 13.8.4

qgz!*Ñ~���ZDw»x@{<X
Zzg

ÆiZztÃ¯**eT�X 90° Z[ë

90°=120°-30° Zzg 90°=60°+30° ëY���

ÆiZztÃqÝ�äÆn� 30°

Æ**�Ãne�X
Zzg = 30° 

ÆiZztÃZq-Zzg§jÐ¯c*YYìX 90° W\̈g<�¾§bÐ

ÆZz6,Zq-̧k¯�X Ã%�/â��ño�&Û¢Ð p :1 %³
~¯ñ�̧kÃs�@*�XZkÃ 1 Ã%�/â��ñZÏÛ¢ÐZq-¸kU�z{%³ Q :Z[ 2 %³

»**x�£X B`
��£/iZztìX UXZk§b :Ãq 3 %³
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t<    

ÆiZztÃ6,»gÅæ�Ð¯�X 45O

13.5w
¯�X  e0+}ÃZEwG% .1

ÆiZz�Ã6,»gZzge0+}Åæ�Ð¯�X 120° .2
6,»gZzgð~Åæ�ÐøDfsiZz-VÅ¯z^<ZzgZyÆ¯z^Æ%ZisX   .3 

(i) 75° (ii)   15° (iii.)   105°
~���iZ-VÃ¯�X 3 e0+}Åæ�ÐÎZw�  .4 

�¯Ô Æ�ziZzt ¯�XQ e0+}ÆZEwÆ%X .5
¯�XZn�Ze**�UXZzge0+}Åæ�ÐCÙÛÅeö<X .6

ëäH5?
Zk!*[~ææ~ZDwÃQ@*gäÆ§hVÐ0cÅ�ìX

ëøDfsæ¢a~WÑ]ÃZDw¯äÆnZEw�D�X .1
(The Compasses) 6,»g (ii (A graduated Ruler) ð~ (i

(The Protractor) e0+{ (v (Set - Squares) ±4/õ
YE

G (iv (The Divider) �Ì (iii
ð~Zzg6,»gÃZEw�D�ñëøDfsqzVÅ¯z^Z�x�}Mh�X .2
Zq-�Z],{éMh�²ZeÛ¢�c*�H�X (i
Zq-é«²Zeîw�c*�H�X (ii
Zq-é«Æ�zé«5YYìX (iii
Zq-`Ðâ6,À�¤/Z**X (iv

âÆ´z{X (b â6, (a
���é¿ÆÀ�~**�ÃéMh�X (v
�~�eöÆiZztÅ¯z^ (vi
���iZztÆ�ziZztÅ¯z^ (vii
���iZzt»**� (viii
Pºme�iZzt� (ix

(a) 90°    (b)  45°    (c)   60°    (d)   30°    (e)   120°   (f)  135°

Wî
!-
D43ð

E
E
GVÐ£

¶K**]Î�XÕo 10@*1 ª)z~Ã,6, 1 �zÀ�~èo6,�zâVY+$ /

Ðz){z){ÃZk§b�h��Zy» 8Ã 3Ðó 9Ã 2Ðó 10Ã 1

�6�̂~�¬c*�HìX 11 qÝ¦
ZyÐZq-pzg]ÈqÝ�CìXZk§bÅ'×h+È»gÙXk°
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qgzfs~PZâYÅ£zk,�~��X

Zz6,�~�ZâY»Ngx@{�D�ñZé̂Æ_.fsÆ].zw~�gzÈ~<
   14.1    ].zw

ZâY ^
ÅeÔÅ§b â\
tÅ§b
Ç~Æ+{Å§b

(Å§b Dice 0*³)
Å§b I8

ZDw (3D) �Z��~ 14.2

ëë)oV~X!5Ò5é II]X%,Zzglz){Æ!*g}~7,|`�XtÓxZDwÅ�zeNK]�C
�XXÃîwz²në�XZ=t�zZ��~ZDwBD�X

ìX Óx̂kZ�xXÃqgz!*Ñ£zk,~ªCÙH�HìXZyÅeöîwó²nZzg�~c*�Zð6,ÅYC
ZDwë�X 3D Z=ZyZ�xÃ=Z��~c*
ZDwÆ!*g}~7,³ÐX (3D) W�Z[ëZy=Z��~

2022-23 tÂ[Ó#ÖË:ÅY+$Ðj�Æaì

� 14.1

�zZ��~Zzg�Z��~ZDwÅ�14
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kú 14.2.1

ZDw�Èâ\ÅeÔÅ§b�VkúBD�Xâ\Å
eÔÅRÃW\ZL;BÐé<Xt�~ReÔÅZq-RBCìX
ZSbÅeÔÆÀXR�D�?

RÆ)gzVÃIë�XHW\eMh��Zq-â\ÅeÔÆÄ)g}c*I�D�XZy)gzV
ÆÃâVÃgZkë�Xe��â\ÅeÔÆÄgZk�?

Z[W\Zq-g',kXTÅ̂â\ÅeÔÆ�z�CìX
W\ZL;BÐZn¥VX)gzVZzggZkÃé<X
Hg',Å+)g}ZzggZk$ÅeÔÆ¥V)gzVZzggZÎVÆ)z~�?

gZk�D�X 8 )g}Zzg 12Ró 6 Z�x�â\ÅeÔXg',z){kú^Æ�D�ZzgZyÅ
(Cube)k: 14.2.2

0*³kÅZq-VwìXZq-0*³kZkÆ¥Vó)gzVóZzggZkÅ¶K0+�<XZzg
�X QyÅ2Ì<XC��Zq-0*³~ÄRó)g}ZzggZk0*ñYD

gZk�D�X6�Zq- 8 )g}Zzg 12 Ró 6 W\zZ��f�0*³~
kú~�D�XA$C��kZzgkú~H�ÛtìXW\zZ��f�k
~îwÔ²nZzg�~)z~�D�Xpkú~t)z~7�DX
W\Zq-g',ZzgZq-0*³Åeö�ÆZm¤&<X

ÃÒ<
kÆRÅ̂tì? (i) .1
kúÆRÅ̂tì? (ii)

ZÔäPeçVÃ¦HXZyÅ£zk,�V�3ð��XZy~ .2
ÄkZzgÄkú�X

ªÆkÃZEwHX 2 �äZq-kú¯c*TÆnQkä .3
¯ð�̂Åîwó²nZzg�~Hì?    .4

(Cylinder) Z2Z: 14.2.3
Ç~»+{ó0*U$»�ZÔñxH
k[ÑV$z){ÔÓxZ2Z:Å̂~�D�X
Zq-ñxHkXZkÆZz6,~zÃF,ZLg6�̂~C�HìX

~ªCÙH�HìXHW\QkÃ�Mh�X (2) ZkÃQ|qª(~gÚ��̂
~�3c*�HìXHt�x$Ëì? (3 Z[W\ñxHÃÀ�Zggqp6�̂)

1-^

R)g}

gZk
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TRÐñxH�x$ËìXQkRÃÈRë�XZzgz{R
T6,ñxH7�x$ËìpÀ�Uj~gSìXtZk»�°{
B@*ì��Z],z~̂»�@*ìXC��ñxHÅMðZzgñN*ð
Xì?|̂~���Z2Z:ÅMðZzgñN*ð)¢(»
x@{<X

%zo 14.2.4
¬ÈZK�D{Æñµ6,Zq-»�I8y%h+**eSìXz{U*6ÃZL�B½Ã9ìXU*69ì�I8

y%h+äÆn!*iZgYäÅ¢zg]7ëp�»g�Mh�X
HW\Zq-I8»g�**eT�?W�ÃÒ�,X

~�3c*�HìX (ii ñL»½6,6,»gÆfg=Zq-�Z],{¯�X�zèo�Z],{Æ%�/Ð�6,ZSbU6�̂)

~Cc*�HìX (iii) ZSb�WzZáZkzÃ8Ð»^³XTÃ̂
Æ�zâV)gzVÃ_Åæ�Ð�h³XI8»g�ðìW\ZkÃ%èÆ Zzg Z[Ð�ñ{

(Cone) _.=ñX¬ÈI8ÃQt�D�ñ9ì�zZ{tÂW�*Æ
�VZq-%zoÅ¦k,�~�ì�V6, %zoÅ§b�3ð�}g�ìX

�Z],z~z»Û¢ì
�~ÃªCÙ�@*ìX Zzg

Î»n�!ìw<ZzgsX
%zoZzgZ2Z:~QyÆ¥V)gzVZzggZÎVÅ®Z�ÆÒpÐW\H�ÛtCk�D�XZL
�z2VÐc<X

(Sphere) °æO{ 14.2.5
tó®zó»õÅÍ1Vóz){Óx°æO{Å̂~�C�XtÓxCÙ§s�x$Ë�X
HW\öÃ�{ÈMh�?HtCÙ§s�xYì?
Htah~Æ�Beì?
W\gzi%{i0+Ï~�Ã�Ù�X
Z¤/ZkÅ²èF,Zl�BÂ¦k,~�~�̂Å§b�3ð�uX
ZSbÅ̂zZáZ�xÛ°æO{BD�X

2-^ 3-^

�
~

¢
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t<X
ZSb].zwÃ6,<

ØìÔ�Oì Üs�xYì ÜsØì ZDw ZâY �
¶Ky

P O O Z2Zãú N*ga­ 1

t 2

%»e/ 3

<»\�' 4

]Âî O 5

»õÅÍà 6

VnZ 7

Z2Z:Ô%zoZzg°æO{Æé)g}7�DX%zo»�°{Hì?Ht�Z],z~ì?Z2ZäÆ�z�°}�D
�X�°{Å̂t�Cì$¨45é GGGES°æO{ÅÃð�~R7�CXZk6,̈g<X

(Prism) �g 14.2.6

�VZq-�g»{�ìHW\äZkÃ
�/{ä~�¬ì?ZkÆ�z£.ÞÅR[ú�CìX�zu~+c*Â!k3�5Ðö GGc*
áZi~ZÑHqÅ§b�C�XtÀ�gB@*ìXZ¤/�g»�°{lú�Â!k3�5Ðö

G

G�g
B@*ìXHW\t!k3�5Ðö

G

G�gÃËZzg**xÐY��?
(Pyramid) ZCÙZx 14.2.7

ZCÙZxZq-̂k̂�CìT»Zq-�°{ZzgZq-gZk�@*ìXZkÅ�zu~+À�C
�XÓxÀ+ZCÙZxÆgZk6,Q�XtZq-%¹ZCÙZxìXZk»�°{%,úìH
W\ÀZCÙZxÅ¦k,Z@*gMh�XZq-²@îF{�¯�X

r:
Zq-egZÓÅLkÔQkÅL6,)z~ZÑHq[¯�XZzgQkÃ»^³XZk

[Æ�zZzg&!5Ò5é II]»^³XÓxeg!5Ò5é II]Æ)gzVÃZk§b�h,�
z{Zq-È̂ÃªCÙ�}Xt̂Zq-egÒZCÙZxc*ÀZCÙZxÃªCÙ�CìX

ZCÙZx

�g
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14.1w
(ÌB@*ìXA$ZkÅ®Z�¥x Tetrahedron Zq-ÀZCÙZxT»�°{[úìXtegÒ) .1

<X
_________ +:

________ )g}:

__________ gZk:

Zq-%¹ZCÙZxT»�°{%,úìófsÅ®Z�Ã�g`<X .2

___________ +:
__________ )g}:

____________ gZk:

qgzfs].zwÃ6,<X .3

gZÎVÅ®Z� �~¥VÅ®Z� È¥VÅ®Z� ^

Åâ#�@*ìXtÀ¥V6,��@*ìX (Kaleidoscope) Zq-À�g¬xîg6,§Î .4

_____________     : À¥VÅ®Z�
_____________  :

!k3�5Ð
ö

G

G¥VÅ®Z�
_______________   : )gzVÅ®Z�
_______________    : gZÎVÅ®Z�

(Polygon) MV 14.3 

ë!*[ææ~ÆZ�Zð¦gZ]~AZzgÈZDwÆ!*g}~7,|`�XqgzfsZDw6,Ã
eZnXZy~Ã́?ZDwZzgÃ́ÈZDw�X
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A�®Z�Æé�VÐ�WzZàZq-È̂MVBCìX
�V6,PVB�~��X

t<X
W\Åâ^,-~Ãð�kZM̂VÅZDw¯�X 1 

$c*ÄhzÅ»h-VÅ®Z�ÐÈZDw¯�X
&�sV (iv eg�sV (iii 0*õ�sV (ii     b�sV (i

�z�sV (v

qgz!*Ñ~åVÅCÙ®Z�ÐMV7¯MhXZzgYV?
W\zZ��f��zåVÅæ�ÐëMV7¯MhXZq-MV~ÁZiÁ&ZHq�äecXZq-
Z+MVTÆ&I�V[B@*ìXfs~���].zw6,̈g�D�ñQy~���Z
M̂VÆ**xÑXZzg{à»VÃ6,<X

MV»**x ^VÅ®Z� ^
[ 3

egV 4

5)0*õV( -

Dk)bV( -

!h4
ü
E

)�]V( 7

�)WJV( -
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ÃÒ<
�Ûte�X  

~���MVÆ̂VÆîwZzgiZz-VÅeö<XW\HC[�D�X (ii) Zzg (i)^ 

(Regular polygon) ±MV 14.3.1

Zq-MVTÆÓxZHqÆîw)z~�VZzgZêÓxiZz-VÅeö)z~�Cìz{±M
VB@*ìX
)z~ZÑHq[Zzg%,±MVÅVB�

)z~ZÑHq[ %,
[)ÐVI)z~�D�ZzgZn
ÐViZz-VÅeöÌ)z~�CìX

egV)egzV²)z~�D�
ZzgegiZz-VÅeö)z~�Cì

ZSb
&
Bg.

ø

E

)0*õV(Dk)bV(!h4üE)�]V(Zzg�)WJV(XÆÓx̂VÆîw)z~
!h4
ü
EóZzg ± Dkó ± MVë�XZzgZ7±5ó ± �VZzgZêiZz-VÅeö)z~�ZyZDwÃ

�ë�X ±
14.2w

e��qgzfs~Ã́^MVìc*7ZzgYV? 1 
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(i) (ii) (iii) (iv)

qgzfs~��ÐMVZDwÆ̂VÅ®Z�Å2Ì<ZzgZæ**x�£X 2

MVÅ¶K0+�<X ± qgzfs~���ZDw~ 3

ëäH5
Óx1zt¬xîg6,kZzgkúÅ̂~�D�X .1

gZk )g} R ZDw
8 12 6

8 12 6

W�*Æ%zoó��óÅI8óz){%zoÅ̂Æ�D�X .2

e"ó%ÆÛwóÇ~Æ+}Z2ZäÅ̂Æ�D�X .3

tó®zóz){ó°æO{ÅVB�X .4

é�VÐ�WzZàÈ̂MVBCìX .5

MVë�X ± Z¤/ËMVÆÓx²ZzgiZz�)z~�VÂQkMVÃ .6
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1.1 w
gLÐgN*°�           (,}Ð(,Z°� .1

15370 15892 i
25073 25800 ii
44602 44687 iii
75610 75671 iv
34891 34899 v

9347, 12300, 19035, 22570 ii 375, 1475, 4713, 15951 i 2.
18500, 8700, 3900, 3000 ii 89715, 89254, 45321, 1876 i 3.

iv   > iii   > ii   > i   < 4.
(@.ç EXGODÙZgbÎeBX (i .5
¢DÙZg&Î¥:X (ii
bjDÙZgbÎX (iii
MDÙZg&ÎZq- (iv

60000 iv 9700 iii 14064 ii 40207 i 6.
99999 iv 10000 iii 9999 ii 1000 i 8.

1.2 w
4410 iv 3950 iii 420 ii 90 i .1

93600 iv 13600 iii 36200 ii 700 i .2
4000 iv 9000 iii 70000 ii 3000 i .3

99999 iv 30525 iii 12351 ii 3407 i .4
30000 + 200 + 10 + 4 ii 4000 + 300 + 40 + 8 i .5

  70000 + 5000 + 20 + 5 iv       20000 + 2000 + 200 + 20 + 2       iii
1.3 w

2,24,02,151 ii 1,12,45,670 i 1.
19,03,08,020 iv 3,06,08,712 iii

�]ÑÄâDÙZgZq-ÎGg{ ii aMDÙZgæ i .2

�Z!*]
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b�zhZVg{ÑÄ�]DÙZg iv U:�zh�JÑÄ&Î,Z iii

60,02,775 ii 4,57,400 i 3.

60,60,60,600 iv 2,50,40,303 iii

600000 + 40000 + 100 + 50 + 6 i 4.

6000000, 300000, 20000, 500 ii

10000000 + 2000000 + 500000 + 30000 + 200 + 70 + 5 iii

700000000 + 50000000 + 8000000 + 10000 + 9000 + 200 + 2 iv

6, 43, 20, 501 ii 54, 28, 524 i 5.

7, 70, 07, 070 iv 3, 03, 07, 881 iii

14, 35, 10, 300 > 14, 25, 10, 300 ii 18, 71, 964 < 4, 67, 612  i 6.

 13, 49, 785 <13, 50, 050  ii 2, 00, 015  > 99, 999 i 7.

1.4 w
20, 048, 421 ii 97, 645, 315 i .1

9, 490, 026, 834 iv 476, 356 iii

yX²!Âx .3

!*g{�zhZwÑÄGg{DÙZg*K (i

WJ�zhÖâ}ÑÄ&DÙZgÒâ} (ii

ÎZŅ̃òÂx
Zq-Î"54ø

G
J
G�Zq-ÎGg{DÙZg*õX (i

�bÎF,@*:DÙZgÒâ} Z'z} (ii

4 ii 2 i .4

&Î�z iv 0 iii

1.5w
2,44,732 .2 54,284 .1

�&Ð(,Z°�  = 75430 .3

�&ÐgN*°�  = 03457

�Ût  =44,973

31,200 .5 » 96875 .4

¢a500 ³¢a 22 .7 ¤/Zx 680 ³  1 ¤/Zxc* 1680 .6

ªÀZ$Y@*ìX 40 Ñ̂Ô 22 .8

gz[X 45000 .9
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2.1 w
��t T ii ��t T i .1

��t T iv »f[)Óx8Z°Z�åZ°Z��D�( F iii

)å°���zu}°�Æ!*NY+$°�~â6,�@*ìXgN*�@*ì( F »f[ v

)ë�&ÐgLå°�Ã°�~â6,ªCÙ�Mh�( F »f[ vi

»f[)ë�&Ð(,}å°�Ã°�~â6,¶K0+Z�7�Mh�( vii

18 .2
.i .3

.ii

.iii
Æ�ZNY+$�@*ìX 239 °�~â6,°� 895 .i .4

Æ�ZNY+$zZµ�@*ìX 1001 °�~â6,°� 10,001 °� .ii
Æ�ZNY+$zZµ�@*ìX 2,84,013 °�~â6,°� 1,00,15,678 °� .iii

.5
.7 iv  > iii  < ii  > i  > .6

2.2 w
1. i)  532 ii)  47 iii)  C iv)  100 v)  85 vi)  d

2. i) 1095 ii)  600

3. i)196300 ii)  1530000 4. i)  11040 ii)  388710

5. i)  407745 ii)  2000955

6. ` 3000 7. ` 330

8. i)  c ii)  e iii)  b iv)  a v)  d

2.3  w
1. 123456 x 8 + 6 = 987654

1234567 x 8 + 7 = 9876543
12345678 x 8 + 8 = 98765432
123456789 x 8 + 9 = 987654321
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2. 91 x 11 x 4 = 4004
91 x 11 x 5 = 5005
91 x 11 x 6 = 6006
91 x 11 x 7 = 7007
91 x 11 x 8 = 8008
91 x 11 x 9 = 9009
91 x 11 x 10 = 10010

3.1 w
1. Ð��äzZá  2 -- ii,  iii, iv, v vi, viii

Ð��äzZá  3 -- i, ii, iii, iv, v, vii

Ð��äzZá  6 -- ii, iii, iv, v

2. Ð��äzZá  5 -- 25, 125, 250, 1250, 10205, 70985, 45880

Ð��äzZá  10 -- 250, 1250, 45880

5.  Ðåîg6,��@*ì 5 Zzg 3 Ô12345 °�
Ð��@*ì 3, 54321 °�  

7. i. 2, 8 ii. 0, 9 iii. 1, 7

8. 2 9. 6

3.2  w
1. i 1, 2, 3, 4, 6, 9, 12, 18, 36 ii 1, 23

iii 1, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48, 96 iv 1, 5, 23, 115
2. i, ii, 3. 19
4. G�Z°Z� - 11, 13, 17, 19, 23, 29

%�'Z°Z� - 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 27, 28
5. 13-31, 79-97 6. (3, 5), (5, 7), (11, 13), (17, 19)
7. 7 Zzg  5 8. 13, 23
9. 96 @* 90 10. z){ (31, 11, 11),(13,17,23)(3,19,31)
11. z){ (2,3),(3,7),(7,13) 12 z){ (2,3),(3,7),(7,13)

3.3  w
(ii       (i) .1
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2. (2<2<3<7)

3. �&Ð(,ZegyÏ°�  - 9999

G�Zb%Zñ¢! - 101 x 11 x 3 x 3

4. ìX 210 t   210 = 2 x 3 x 5 x 7

3.4 w
1. i  9 ii  53 iii  5 iv  32

2. 4 3. 3 4. 7; 1

3.5 w
1. i  60 ii  75 iii  42 iv  54 v  1008 vi  182

2. i  2352 ii  2142 iii  1980

3. 247

4. i  900 ii  904

5. zZV�y 13

3.6 w
    200 = fXZXx ii  120  =  fXZXx i 1.

 1 = qXZXx  3 = qXZXx

 84 = fXZXx iii
 12 = qXZXx

18 4. 546 3. 36 2.

3.7 w
1. i, ii, iii, iv 2. ii, iv, v

3. i 7 (ii)  ;V   (iii) ;V  4. Ðåîg6,��äzZá  4-   i, ii, iii

Ðåîg6,��äzZá 8 -  i, ii, iii
5. 1 6. 1
7. 1001, 1012, 1023, 1034, 1045, 1056, 1067, 1078, 1089
8. 1243 9. 104
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4.1 w
1. i.  ii.

3. i. **�.Þ2Ì&F ii. Zq-
4. iii. és
5. i. �z ii. Zq- iii. ÃðÌ7
6. i. ��t T ii. ��t T iii. »f[ F iv. »f[ F v. ��t T

4.2 w
iv. ii., i., 1.

(ii., iii., iv) È  (i., v) ? 2.

(J,D) Ûzã (K,F,C)  uz�6,zZµ (A,B,E,G,I) Z0+gzã 3.

W\p�<X 4.

4.3  w
1. ii. iii.

iv.

2.

3. W\p�<X
4. i., iii.

4.4 w

C2. i. PS ii. iii. Zzg  iv. Zzg

3. i. S, R ii. A, B, C, D, E iii. T, P, Q

4.5 w

»f[ F v. »f[ F iv. ��t T iii. ��t T ii. ��t T i. .3
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5.1 w
ìX AE �&Ð(,~és .3

g¹Vä9¶K0+�ÅìX .4

5.2  w
��t i 1.

�@*ìX  90o �[iZzt »f[ ii

�@*ìX  180o
iZzt� »f[ iii

��t iv

��t v

q�{iZzt 2.

»ziZzt
Ô Ô 3.

ê(,ZiZztìX
�iZzt ii �[iZzt i .4

»ziZzt iv q�{iZzt iii

iZztZ[k v

 45o
q�{iZzt 5.

 90o �[iZzt
 150o »ziZzt

 270o FiZzt
 180o �iZzt

5.3 w

À�zZg iii áZi~èo ii áZi~èo i 1.

áZi~èo v Zy~Ãð7 iv

 AB||CD, AD||BC áZi~èo 3.

  À�zZgèo
 AC, BD �éèoÆ�h
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6.1 w
¢a-10 ii. ¢a+ 3000  i. 1.

0OC iv. + 35OC iii.
¢a-500 vi. -36OC v.
+18OC viii. -19OC vii.

z){( -1, -2, -3, -4, -5 ........ ) 2.
z){( 1, 2, 3, 4, 5 ........ ) 3.

4.

)»f[( ii. )»f[Ô!*NY+$( i. 5.

)��t( iv. )��t( iii.

6.2 w
1. i.    <    ii.    >     iii.    < iv.   >   v.    <    vi.    <

2. i. (-7, -3, 5) ii. (-1, 0, 3)

(5, -3, -7) (3, 0, -1)

iii. (-6, 1, 3) iv. (-5, -3, -1)

(3, 1, -6) (-1, -3, -5)

3. i. ( ��t ) ii. µ9°�( +12 t9°�Zzg -12 »f[)

iii. ( ��t ) iv. ( 3 > -5 < 8 ��t )

v. ( -100 < + 100 »f[ ) vi. (  -1 > -8 »f[ )
4. i. 0 ii. -4, -3, -2, -1

iii. -7 iv. -1, -2

5. ¬~    - 6oC < 4oC

6.3 w
1. i. 1 ii. -10 iii. -9

iv. 0 v. -16 vi. 3

2. i. 7 ii. 6 iii. 0

iv. -115 v. -132 vi. 6

3. i. -154 ii. -40 iii. 199 iv. 140

4. i. 6 ii. -78 iii. -64 iv. 25
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6.4  w
1. i. 18 ii. -14 iii. -33

iv. -33 v. 44 vi. 19

2. i. < ii. > iii. > iv. =

3. i. 13 ii. 0 iii. -9 iv. -6

4. i. -13 ii. 21 iii. -33 iv 88

7.1 w
1. ii,  iii

2. iv, Æ�gxy~zZµ�Ç 7 Zzg 6 Ô v Æ�gxyzZµ�Ç 3 Zzg 2Ô

3. ii, iv

4. i   ii  iii  iv  

5. i   ii iii iv  

7.2  w
1. i, ii

3. i ii Zzg iii

7.3  w
4,zàF,KM ù�~F,KM .1

c* i

W\ZLîg6,4,zàF,KM~sX ii

.2
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3. i ii iii

iv v

4. i ii iii

iv v vi

5. Ð (,Zì 7ÔYè (i)

Ð  (,Zì 7Ô (ii)

; ;VÔ   (iii)     

Ð (,Zì  7ÔYV (iv)

6. ,]7,kì 40 zª ,]» 100 hÔYèÂ=
7. i + ii – ii +

8. i ii iii iv

v vi vii viii ix

9. i ii iii iv

10. å�-Zg 11. 12.

13. 4Á�@*ìX ÑfÁz�Ügì�
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7.4  w
1. i ii 15 iii 9 iv �ÎZVc*  v Z(gc*ð`

2. i 125.4 ii 20.2 iii 8.6

3. i .16 ii .278 iii .06 iv 3.69

v .016 vi 34.5

4. i 4 ii iii iv

v vi

5. i 0.4 ii 70.7 iii 6.6 iv 7.4 v 0.8

6. i 0.04 < 0.14 < 1.04 < 1.14 ii .99 < 1.1 < 7 < 9.09

7. i 88 > 8.6 > 8.59 > 8.09 ii 8.68 > 8.66 > 8.06 > 6.8

7.5 w
1. gz[ 1·25 

2. i 0·75 ii gz[ 3·75 

3. i 28.91 ii 17·09 iii 10.46 iv 21·24 v 6·32

4.  ¢a845 ú¢a 8

5. ¢a12
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9.1 w

9.2 w
1. i 5 q ii y/4 iii iv 3z+5

v 9n + 10 vi 2y – 16 vii 10y + x

9.3 w
1. i, iv, v, viii, x, xi, xii

2. i LHS = x – 5 RHS = 6

3. 3P 4.  n + 3 5.  5n

ii LHS = 4y RHS = 12

iii LHS = 2z + 3RHS = 7

iv LHS = 3p RHS = 24

v LHS = 4 RHS = x – 2

vi LHS = 2a-3 RHS = –5

3. i x = 2 ii y = 5 iii a = 8

iv p = 3 v n = 5 vi z = 9
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10.1 w
ª40 ªó 24 ªó 48 ªó 230 .1

gz[Zzg 1800 gz[Ô 1800 gz[Ô 1800 ªZzg@*gÅ7 144ªÔ 120ªÔ 120 ªó 120 Zq©  .2

gz[F,KMzZg�X 2160

gz[ 840 .4 (6, 6)Ô(7, 5) Ô(8, 4) Ô(9, 5) Ô(10, 2) Ô(11, 1) lÆZHqÅeö 6 .3

ª12 (iv ª10 (iii ª15 (ii ª20 (i .5

ª10 .8 ª8 ²nX 16 îwX .7 ª60 W�Û+: .6

ª22 (iii ª27 (ii ª12 (i .9

10.2 w
%,ú¢a 133 iv %,ª 400 iii %,¢a 2925 ii %,ª 1000 i .1

%,ª 64 iv %,ª 2704 iii %,ú¢a 289 ii %,ª 676 i .2

%,¢a 1800 4. ª45 .3

%,ª 100 = gK ; ª10= I»îw .5

gz[   5760  ; %,¢a 24 .7 ¢a200 .6

ªÔ%, 4.7 .9 %,¢a 384 = %,E»gK .8

gZ�ÆEÆZ§Zs!*hÎä»y%a = gz[  1,80,000 .10

g°ÆEÆZ§Zs!*hÎä»y%a = gz[  1,80,000

ic*�{�X 1000 g°ÆE~ic*�{�g|#ÎñYMh�Zzgt
gz[  26,400 12. ¢a180 11.

gz[  5,04,000 13.

kHZ���ÇX 6 gÕ~ ii kHZ���ÇX 4 gÕ~ i 14.

kH�ÇX ¬gÕ» ii kHZ���Ç 4 Õ~ i 15.
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11.1 w
1. ii 7 : 11 iii 2 : 3 iv 5 : 8 v 3 : 5

2. i 2 ii 1/2 iii 2 : 1

3. i. 1 : 4 ii �ZB:%a  =1:80         iii 1:1

   %a:�ZB 80  : 1     1 : 1

11.2 w
vi Ôv Ôiii Ôi    Z�F,+̂ 1.

16 : 20 g 4 : 5 ii

20 : 60  g1 : 3 iv

À:ezw ezw:[V 2.

   1  :   4   1  :    3 

3 : 8 iii. 5 : 8 ii. 5 : 3 i. 3.

4 : 1 5.

2 : 5 7. ì1:3 ÅZ�F,+̂ 20 : 60, 6.

11.3 w
10 ii 15 i .1

XB = ª8 AX =ª6 .2

gz[ 600 = gz[Ô¬È 450 = %* .3

gz[ 2250 =  gz[ÔÒ 1350= �á@ .4

ìX 72 Zzg 60 °� .6

gz[ 1188 = gz[Y 6534 = Wæã .7

11.4w
¤/Zx 525 .3 gz[ 24 .2 gz[ 75 .1

] 12 .5 �(V 20 .4

â{ 19 ¹Xc* 7 �w 1 .ii gz[ 25,000 .i .6

gz[ 210 .7

11:3 .iii 8:11 .ii �480   .i .8

50c .10 5,3,15,9 Zzg 3, 5, 9, 15 7ÔF,KM$+w��Ú6, .9

.11
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40 20 10 ²n .12

100 50 25 îw
 3 : 4 iii. 1 : 4 ii. 3 : 1 i. 13.

4 : 5 ii. 5 : 4 i. 14.

15.

16.

12.2 w
0 iv 2 iii 2 ii 4 i .3

2 vi 4 v
2 iv 0 iii 1 ii 3 i .5

�Z],}�%�/ÐÑpÐ�èo¦/gD�X vi 6 v
14.1  w

gZk )g} b 1.
4 6 4
V E F 2.
5 8 5

1 1 1 %zo 3.
2 1 Z2Z:

7 7 1 °
æO{

   5      = b 4.
9 = )g}  
6   = gZk

14.2 w
;V .ii 7!Yèèo�Ð¯ð�È̂MVBCìX .i .1

7!qgz!*Ñ�Z[6,̈g<ZzgYõ<X .iii
[ .iv Dk .iii � .ii

&
Bg.

ø

E

.i .2
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diZ�E+{�854èEGE!
)®)¼Å5%A$��{gc*èÅÂ[ÆnW\�&»ZLwìX

Æ2009 Æ7icÄZzg�âyh½ (SCF-2011) Y2011 Zk5Â[»»[gc*4�g(C{� l

�zTâ~RÆn%A$H�HìX
Z1Z[����T~gc*èÅZ�ácÆ¦gZ]Ã1�HìX��Z°Z� 14 Zk5�gÏÂ[~ l

»ÂxÔ�[ÔZrZYææ~)s#ZzgÑgc*]z){X
ZyZ1Z[~���ZßßVÃSàîg6,úc*VH�HìX@*�D+g+£g�X»iÔZ+Ñào]Ô l

ZÖgg*&mZzgúÒÏz){Ã�áïH�HìÔZk»·Z7tì��V~x@{Å'g]aZÅ
YñÔZ`ZðzZ5ZYZzgx�zÃÆfg=Àè�bÔÎZÑ]Ãi�äÆnZ§j¥x
�**ÔÎZÑ]i�**ÔczI��**ÔZzgZyÃZKgzi%{i0+Ï~ZEw�**ìX
åâ~R6,�V~�Z¦Z�,qÝÅ�QyÅZ�k6,Zk�gÏÂ[~ÔñZµÔVBZzgxÁ l

�áïG��@*�aåÂzÆ�B#{)®)~�ÛZëGYäzZágc*èÆxÁÃpÙpÙ
JÃX

ZkÂ[~���_VÃ4îg6,�äZzgZy6,czI��**ÔZyQßßVÃf�d�zZ**Zzg l

D+g+£gÃ�Ûzr�bÔyÅZëf)�Zg~ìX
yÃZLîg6,»[»å�**Ãðp7g�rXD+g+£gZzgºm'gÂVÃ�»[~�H�H l

ìXCYÆfg=Ð�7�äÅ&¢AÃQY¤/�**��gZÝ»[Ãå�**ìX
�VÅÈZ�ÛZðZk§b�,�z{Z1Z[~���ÎZÑ]Æ�Z!*]�}ÃÔi�ÃÔZy l

ÎZÑ]Ãi�**�V~xÔZ`ZðzZ5ZY&6VÃ�Ûzr�ï�X
S:]Å�ZzgÀè�b¹�¢zg~ìCYZK¢zg]ÃY3ÐZzgQZkÅ�Å§sWÐ l

(,³ÐXZk§b�z{QÏ§iÆÎZÑ]ÃZLîg6,i�ÃÐZzg�ëÃÀè�}ÃÐX
æ¾ÅZkÕiÃZCÃÐX¦gZ]ÃzZã�äÆn�V}£zk,Å¢zg]�CìZy
¦gZ]Ã£zk,Åæ�ÐÈVH�HìX
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CÙÀò¦gÆZ!x6,LLt<óóZzgLLÃÒ<óóÆÄZyÐw����XLLt<óóÆÄZy~� l

w�~�ìz{Àò¦gZ]6,FFì�zc*&Àò¦gZ]ÆIÆ�Zy¦gZ]6,w�~�ìX
LLÃÒ<óóÆÄZy~�w�~�ìZyÐ'g]Ô�ëÅÀèÔÓVÅ�Z�ÜÔZzgÎZÑ]Ã
Y�Yg;ìLLt<óó~�~�wZzg�zu}ÄZyÆ��~�wÆÓxÎZÑ]ÃaZip�
�,XZywÃi�äÐyÃtY+~W�ã�Ï��V~ÃµÀò¦ZgZ]�Ûzr0*gì�
Zzgz{HJ`�LLÃÒ<óóÆ��~�bÎZÑ]Ãi�ä~�g7)]Ãyæ��Y
ìX

Z,Àò¦gZ]Ã$ÆZ!x6,>ZyLLëäH5?óó~�c*�HìZy¦gZ]ÃaZh§bf� l

d�B6!*[ÃÑzq�äÐIytZEy�B�Ô!*[ÆÓxÀò¦gZ]ÐCYZh
§bzZ��`�c*7Ôt£g~�gkzD+gö»QßwìX
y´!*[~���Àò¦gZ]6,FFÎZÑ]ÃæÃgÄ�Zip�'×h+ÎZÑ]F,KM�,ZzgZyÃ�V l

Ði�zZNXZkÆ´z{�VÃgzi%{i0+Ï~Zy¦gZ]6,FFÎZÑ]Zip�»g�äÆn}Zzg
ZyÎZÑ]Ãi�äÅÃÒ�äzZßVÅÈZ�ÛZð�,X
ÓxdiZ�E+{�854èEGEÐZ�6*Zglì�z{#{)®)~�gkzD+göÐIZkÂ[6,åµZzg l

W~Ã̀ÐY,̂{BZzgÓxbÎZÑ]Ãi�B@*�CYÃ/W�ã�ÃX
Z�E+{ÅgÉðÆnD+g+zZõ!Õ<VZzg£/Zõ!õÝÃ»[6,FF*yzZg~z)®) l

zZg~Â^Æ̂~F,KM�c*�HìZzgÓxZjßVÃ�ÛZëH�HìX

202�Z!*]¥ÅF,¹ÆaÓ#Ö»j
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Syllabus  »[

ÄZyzz�&»[

Z°Z�»Âx
]( 60)

Z°Z�ÙÏ .1

åZ°Z� .2

Z°Z�»ö .3

9Z°Z� .6

ãgZzgZ(gt .7

Z°Z�ÙÏ (i

J-ÆZ°Z�ÃZ��**ÔZ°Z�»(ÔZ°Z�»».Þ£òZ�Zg 99,999  l

¸¯»ZEwX ;<,>,= )Z¬�{ZzgzÝ(Ô��§ö
E

´�Ô�
yÏZ°Z�ÅËqX 6 ãC�~Zqw6,�gCÎZÑ]X~ic*�{Ðic*�{ l

ãC�~Zqw»(Zzg}ò l

�zh@*�k�zh)ÎZŅ̃Zò°�~Âx)�J-( (b) ÑÄ@*�kÑÄ (a) (,}Z°Z�Å� l

åZ°Z� (ii

8Z°Z�ÔåZ°Z� l

Z°Z�ÅS:])yÏ{¤Ô$¨Ó4-ö
GG

GE
Ô

$©o-+
ö

GG

G
ÔRZ»ðÔ¢!Z»ð{¤( l

°�~âÔ§i»gÔÙ|#Zzg¥Ãi�äÆn%A$G�ÎZw l

ãC�~ZqwÃZEw�D�ñZßßVÅ¤& l

Z°Z�»ö (iii

Ð�8,k,~ÆQßwX 10,9,6,5,3,2 l

Ð�8,k,~ÆZßw»x@{X 11,8,4 l

ZDszZb%Zñ¢!Xñz¤tZ°Z�ÔG�Zzg%�'Z°Z�ëXG�Z°Z�X l

G�Zb%Zñ¢!XCÙ°�ÃG�Zb%Zñ¢!ÆqÝ¢[Æîg6,�Y**X l

)fXZXx(G�Zb%Zñ¢!z$©o-+ö
GG

G
§jÐX L.C.M )qXZXx(Zzg H.C.F l

�zZ°Z�»qÝ¢[X = qXZXx X fXZXx l

HCF Zzg LCM ëG�Z°ZÆ l

#ÅZÌZzgQmS:]X l

tZ°Z�Zzg9Z°Z�  (iv

tZ°Z�»z��~W**ÔtZ°Z�ÅVBÔtZ°Z�»gzi%{i0+Ï~Z:tÔtZ°Z�ÅF,KMÔt l

Z°Z�»°�~â6,ZÖgX
CY�~�F,KMÔtZ°Z�»°�~â6,ZÖgX l

9Z°ZÅ°pÅ�Ô9Z°Z�»°�~â6,ZÖgX l

9Z°Z�Å¦z̧&Ô°�~â6,¿¦z̧&»ZÖgX l

9Z°Z�»».ÞZzgQyÅF,KMX l
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ãgZzgZ(g~Z°Z�: (V
ãg»Z¬�{Ô�å»Zq-b%)z( l

ãg»ZÖg)£zk,Ô°�~â6,( l

ãg»
$©o-+

ö

GG

G
ZÖggÔzZZ#ãgÔ)zZZ#ãgZzg%�'ãgX l

ç�wãgÔ7Vz)7Vãg»».ÞX l

ãgÅ¦z̧&X l

ãg6,�gCÎZÑ])ë{z(,}ÎZÑ]ÃÃZ0+Zi�,( l

z){Å�Ûd$F,+ãgÆ�g�V»(X 3/4, 1/4, 1/2 l

Z°Z�~ãg»Z¬�{X l

ãgZzgZ(g~ãgÅ!*ëp~)�Zg~ãgÃÃZ0+Zi�,( l

Z(g~ãg6,�gCÎZÑ])¿¦z̧&( l

�zãC�~Zqw6,FFÎZÑ])g¶ÔSÔîwÔ�z){( l

ZrZY
]( 15)

ZrZY»¬gs .9

�[
]( 15)

ÚZzgÚ�& .11

ÚZzgÚ�&:
Ú»Àò¦gX l

Ú�&�gZÝ�zÒVÅ)zZ]ìX l

Z»ð»�°{X l

�gCÎZÑ]X l

�[~ÚZzgÚ�&Å�X l

(2-D) æ¢a~ÆãC�~¦gZ]

æ¢a~Å�Ôgzi%{i0+Ï~Zk»mX l

âÔésÔÃqX l

AzÈZDwX l

ÈZDwÆZ0+gzãZzgÛzãÕoX l

Èzéuz�X l

iZztÔgZkÔ!*izZ0+gzãÛzãX l

[ÔgZkÔZHÔiZz�Ô)Z0+gzãzÛzã(Zg·qZzgzVâ( l

egVXZHqXgZkóiZztÔzF,Ô|ZHqÔ£Z̈HqÔ l

)ö[egVÅYïg~(Z0+gzãzÛzãiZz�zÕo)egVÆ(
�Z],{:%�/ÔÛ¢ÔZ0+gzãzÛzãÕoÔ̧kÔzF,Ô·qX l

æ¢a~
]( 65)

æ¢a~Æ .4

ãC�~¦gZ]

ZrZY»¬gs:
oÅ�VßVZzg�gCÎZÑ]Æfg=gZñ�ì�**X 0 l

oÃæÃgnp�ñ'×h+VB¯**X l

VßVÅæ�Ð**¥xoÅ�)Zq-ãC�~¿Åæ�ÐX( l

z){X (2n,2n+1) ¤tZzgñZ°Z�Å¯z^ l
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èoZzgiZz-VÅeö:
ésÅeöX l

iZz-VÅeöX l

iZ-VÆZlxq�{iZztÔ»ziZztÔéýiZztÔFiZztXåiZztZzg#~iZztX l

èoÆ�h}�éèoÔÀ�~èoÔáZi~èoX l

èoZzgiZz-VÅ .5

eö

!��5éG]»ZÖg .12

�KÀ .8

]( 15)

!��5éG]»ZÖgX
!��5éG]ÐH%Z�ì? l

!��5éG]Ã��**XZzgQyÃ±�**XZ,].zwX~2ÌÆ¶K**]»±].zw l

¦k,~¤/ZsX¦k,~¤/ZsÆe:»ZÖgZzgZm¯z�X l

!*g¤/Zs¯**X�Ø�!��5éG]»ZÖgX l

: Zq©ZzggK
ZZDwÅæ�ÐZq©Å�z��**X l

Zq-�Zq©6,FFZZDwX l

gK»Àò¦gXlZzg%,»gKZVßVÆfg=X l

l»Zq©XZzgZkÅSàp!X%,X l

lZzg%ÃÆZqð¥x�äÆn�ÆZ~.�**ZzgQyÆ!*g}~gZñ�*�**X l

�KÀ:
xÀZ�x»x@ZzgÙ85å EGHâ?À)"g?À( 2-D l

Z�x»)WsÆfg=(Z[Ï¿ 2-D l

â?ÀÅTy)Zzg"g?ÀÅÙ|#( l

iæ¢a~)¯z�(
ð~ó6,»gZzge0+{Åæ�Ðé«ÅegZ&45ë JGE

Y

X l

�Z],{¯**X l

zVÀ�~â¯**X l

iZz�¯**)6,»gÅæ�ÐX( l

»iZzt¯**X 120 Zzg 60 6,»gÅæ�Ð l

»iZzt6,»gÅæ�Ð¯**X 90,45,30 zViZzt l

���iZztÆ)z~iZzt¯**)6,»gÅæ�ÐX( l

âÆ!*CÙX( (b) â6, (a) Zq-`Ð���â6,À�~â¤/Z** l

ZDwÅ�: 3-D Zzg 2-D
Zew�kkúÔZÎgZ:Ô�{Ô%zoÔ�g)À(ÔCÙxÔ)Àz%¹(Z§Zsz 3-D l

Z)sâjw~ZyÅÙ|#
ZDwÆZb%ZY)+Ô)g}ZzggZk( 3-D l

kÔkúÔZ2Z:%zoZzgegVÅ¯z�X l

ZDw 3-D Zzg -D.14

Å�

i.13

æ¢a~)¯z�(

eö
]( 15)

Zq©ZzggK .10
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(£gZ]

ÄZyD+g+£g

Z°Z�»Âx
Z°Z�ÙÏ .1

yÏ°Z�ÅËq 6 ãC�~Zqw6,�gCÎZÑ]X~ic*�{Ðic*� X»i:
îwzSÆZ»ÇVÅp~
ãC�~ZqwÆ}ò»+A)40î

GE

GE�** Z+Ñào]:
Z°Z�»».ÞQyÅ£òZ�ZgÆÀò¦gÅãC�6,
���yÎVÃZEw�D�ñ(,}ZzggLZ°Z�Åú
yÏZ°Z�Ãwzs~ZzgwzsÃZ°Z�~rX 5 ZÖg:

´áVÆfg= =ó<ó> yÏZ°Z�»».Þ 5

(,}Z°Z�Ã�Zzggzi%{i0+Ï~Zy»ZEw)%�xÑg~ÔWæãz){ g*&m:

Z°Z�Å#�ðZzg¿̂~ªCÙ�**XªCÙ�äÆ�zgZyZ»×zV»ìwgOX úÒÏ:
ãC�~Zqw6,�gCÎZÑ]ZzgQy»i X»i:
åZ°Z�ÅS:]�È7{¤Ô»©Ô�iòÔwkZ»ðÔZzg

$©o-+
ö

GG

G
Z+Ñào]:

z){ (x,-,+) {¤Zqw
8Z°Z�Æ´z{åZ°Z�Å¢zg]ÃCk�**X ZÖg:

gzi%{i0+Ï~åZ°Z�»ZEw g*&m:
8Z°Z�ZzgåZ°Z�Æ�gxyģ�ì�**X
Z°Z�Å#�ðZzg¿̂~ªCÙ�**XªCÙ�äÆ�zgZyZ»×zV»ìwgOX úÒÏ:

åZ°Z� .2

Z°Z�»ö .3�zc*�zÐic*�{̧¯6,«°�~�gÂV»i X»i:
$©o-+

ö

GG

G
8,k,~ÅYõ

Å�ZzgQy»Zñ́V6,Z:t H.C.F Zzg L.C.M

¥x�** H.C.F Zzg L.C.M G�Zb%Zñz$©o-+ö
GG

G
§iÐ
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$©o-+
ö

GG

G
§i»g~0*ñYäzZÑy Z+Ñào]:
�zZ°Z�ZzgfXZXxzqXZXxÆ�gxyģZzgZkÅYõz�zÐiZZ+Z°Z�
Æ�gxyZïģC[�**�~�xßVÆfg=
Zb%Zñ¢!Æ�gxyģ�ì�** g*&m:

Å�ZzgQy»Zñ́V6,ZEw H.C.F Zzg L.C.M
�Ø�$©o-+ö

GG

G
z¢!VßV~§i»gÅYõ

úÒÏ:

9Z°Z�6,«ÎZÑ]�ãC�~¿)¦ó¸&ó�z¢[(6,i�** X»i:
8z9Z°Z�Æ�gxyX (+,-) 9Z°Z�»».Þ9Z°Z�ÅF,KMXä́�Ût Z+Ñào]:

9Z°Z�Æ�&Å¢zg]Ck�**ZzgZk»îz){X ZÖg:
8åZzg9Z°Z�Æ�gxyg*aZ�**X g*&m:

9Z°Z�Ã°�~â6,ªCÙ�**X úÒÏ:
9Z°Z�Å¿ÀX¿̧&X¿¢[Æ§j»gÃ°�~â6,ªCÙ�**
7Vz)7Vãg»¿¦X¿̧&ZzgqÝ¢[¥x�**)(,} X»i:
Zzgë{ãgÃÃZ0+Zi�**(
ãgÃZ(g~ãgÅëp~

�V (+,-) ãgz°Zg~ãgÆ�gCÎZÑ]��zÒ�~Zqw6,�
)g¶XSXîwX�z){(

ZÖg:gzi%{i0+Ï~ãgzÑg~ÆZ°Z�Å¢zg]Ck�**X

9Z°Z� .6

ãgZzg .7

Z(g~Z°Z�

g*&m:gzi%{i0+Ï~ãgzÑg~ãg»ZÜsZzg�Xxg~ãgZzgxg~
Z°Z�Æ�gxyg*e**X

úÒÏ:£zk,ZzgVßVÆfg=ãgxg~ãgZzgxg~Z°Z�»ZÖg�**X
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ZÖg:gzi%{i0+ÏÆ�!�gÂVÃZ(ðLzV»ëp~X

g*&m:�~ÏZrZðLzVÅ�g:¥x!3�ç EEZCZ�Zg6,¥x�**
°�~ÂxZzgZrð§i»gÆ�gxyg*e**X

2n+1 ,2n úÒÏ:ñz¤tZ°Z�Æ¬xîgZrðLzV~ZÖg�

X»i:�zÒVÅ%�'ÚwkÚ¥x�**X
Z»ðÆ§i»g6,ÚÆ�gCÎZÑ]»iX

µÃªCÙ�äÆ�zgZyëÜs7VZ»ÇV~YVªCÙ�D�
z�;]eNÐX

ÒVÃçzwãgÅ̂~ªCÙ�**X ZÖg:

îwÔ»xz�ÜZzgÃ,Æ�gxyg¤V»x@{�D�ñÚ�&Æ g*&m:
§i»g~Zæ7,­zrX

ZrZY»¬gs .9

�[
ÚZzg .11

Ú�&

Z+Ñào]:ZrZðLzVÆ§i»gÃ¬x�**

�Ø�ÒV»».ÞX Z+Ñào]:
Ú�&ÆZßwÅYõX

zõCîÆÚYV�Z»ÇV~ªCÙHY@*ìX

gzi%{i0+Ï~ÚzÚ�&Æ¿»x@{�D�ñZ7i�**X úÒÏ:

X»i:ZrZðLzV~!3�çGEÅ�g�gz�D�ñLzVÅ�g¥x�**g0
ZrZðL}�VZzgHãC�~¿ÑwÃ
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èo¯**��éâó�]ó�Z],{ZzgegV X»i:

ZãC�~æætZDw~�ÛtCk�**ó)[ó�Z],{óegV( Z+Ñào]:
!5Ò5é
II

]ZzgegVÆ�gxy».Þ
ãC�~ææ~ZDwÅVB�+C4/õ GEGJ ZÖg:
)Z§ZszZ)s0*ñYäzZáZâYÅæ�Ð(

g*&m:Z§ZszZ)s0*ñYäzZáæætZ�x»x@{
�Z],}ÐÝZb%ZYÅ�)�Z],{óÛ�Z],{ó·qó¢óÛ¢ózF,z){

úÒÏ:ãC�~æ¢atZDw»¦k,~ZÖgX

X»i:ésÅeö

Z+Ñào]:ZÅésÅeöZzgZyÅYõ
iZ-VÅ�gzpà�**
�éèozÀ�~èoÆ�h}�gxy�ÛtCk�**
�Ø�iZ-VÅeö�**
�Ø�iZ-V»».Þ
iZ-VÅå¡Æ�B<X

ZÖg:gzi%{i0+Ï~ú0*äzZáiZz-V»x@{�**

âjw~0*ñYäzZáæætZDw»ZEwZzgZyÅeöX g*&m:

�~�e�á]»ZEw�D�ñé«UX úÒÏ:
æætWÑ]»ZEw�D�ñiZz�¯�X

æ¢a~
æ¢a~Æ .4

ãC�~¦gZ]

èoZzg .5

iZz-VÅeö
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ZDwÆ"g�KÀ¥x�**X 2D �Ø� X»i:

�KÀZDwZzg)�KÀZDw~�ÛtCk�**X Z+Ñào]:
ZDw~F�KÀ»ZÖgX 2D �Ø�
ZDw~F�KÀÃ"g�KÀÅæ�Ð�YX 2D �Ø�

g*&m:âjw~0*ñYäzZáF�KÀÅ�á|#zx@{�**X
�g]~0*ñYäzZáF�KÀ»x@{�**ZzguZxX

ZDw~"g�KÀ¯**X 2D �Ø� úÒÏ:
æ¢a~~�Ø�ésóiZzbóÀ�~èoi<X X»i:
�Ø�èoÆ�hWc*�zZg��7eñX Z+Ñào]:
CñÆ�c*�HâWc*iZzt**�ìc*7X
ésó�Z],{óÀ�~ó**�óiZztZzgiZzt**�Æ¯zð§iÃ�**X ZÖg:

g*&m:âjw~�3ð�¶zZáæ¢atZDw»x@{z¤&X

ZDw~F�KÀÃ"gÔ�KÀÅæ�Ð'X 2D ��� ZÖg:

�KÀ .12

i.13

æ¢a~

ésó�Z],{óÀ�~**�óiZztZzgiZzt**�Ã¯**X úÒÏ:

6,FF�gCÎZÑ]Ãi�**X 3D Zzg 2D X»i:
ZDw~ZqÐi�**�ZyÅRógZkóZzgÃä 3D Z+Ñào]:
)kókúóZ2Z:ó%zoó�{ó�gZzgCÙx(

ZDwÅTyX 3D gzi%{i0+Ï~ZEw�äzZáZ�x~ ZÖg:

Zzg 2D .14

ZDw» 3D

¬gs
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3D g*&m:Z§ZszZ)sâjw~0*ñYäzZáZâYÅÙ|#�**ZzgZyÃ
ZDwÆ_.�bX
kókúZzgZ2Z:Æ�gxyģCk�**ZzgZyÆpZmÅ$©-:ê

GE

GX�**X

ZDwÃ¯**)n( 3D Zzg 2D úÒÏ:

%,zl6,$4-ö
E
E

Zq©ZzggK¥x�**X X»i:
�gCÎZÑ]Ãi�**X

Z+Ñào]:�~�ÂÆZq©ZzggK~�ÛtCk�**
%,ZzglX»gK)z~�@*ìpZyÆZqðZ�D�Zé
eö�**X
�Ø�Zq©ÐÂ�WzZáZZDw¯**
Zq©ZzggK¥x�ä~{ñVÅÙ|#ZzgZyÅ�g\oX

gKZzgZq©Æ�gxyģ�ì�**)Z»ÇVÅæ�Ð( g*&m:
µ2.çG
IVÆê»gKg8-½D�ñªCÙ�**X úÒÏ:

%,ólÆZqðZzggJVÃ��VÅæ�ÐªCÙ�**ZzgZy»�gCZÖgX ZÖg:

Zq©zgK .10

X»i:{x!��5éG]»±!��5éG]~ZÖgX
�ð!��5éG]Ãw°^~=ô�**X Z+Ñào]:

gzi%{i0+Ï~!*g¤/Zsó¦k,~¤/Zsqgzfs»ZEw�D�ñ»g�** g*&m:
)%zxÑg~ó�Ñ:Pó�Ñ:aZzZg(z){X
!��5éG]Ã¶K**C®Z�~7�** úÒÏ:
!��5éG]Ã].zwÅ̂~7�**
!��5éG]Ã!*g¤/Zsz¦k,~¤/Zs~ªCÙ�**X

{x!��5éG]»».Þ!*g¤/ZsZzg¦k,~¤/ZsÐ�D�ñZyÅ{ñV ZÖg:
zpçVÃzZä�**X

!��5éG]» .8

ZÖg
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w',Zñú�gÏÂ[
Ú�ßËnà

z�gW!*�ógógi+~ DIET)g Ñ~Z*XgZâ+C45Òð
E

E
E
Gó óºg IASE )gÍḡ Ñ~XeZË8Xg|Ô

¾g~ó¬�wW!*� ZPHS ó�â7 Ñ~8XZØu Cñ�~óºg ZPHS ó�â7 Ñ~KXz~XgZâ¾g
ZjwóPgZBZ7gxóºg APTWRóPGT Ñ~ZöX6,��!*1 �â7Âðk;ðZjwWgXZ+X×Cóºg Ñ~8XZZãgi+~ó
æ-gC0*@óºg ZPHS ZöZ}X Ñ~ZöX3,ÆñgC óZjwZkóñy;ðZjwó»3ózØôx Ñ~YXz~X!Îgc***gÑgZ�
&½hé
GIóó¬Ý7gó8[ô ZPHS ZöXZ}ó ó Ñ~ÆXz~X�ggi+~ zØô»ßãó©gW!*� GHS öZ}X Z Ñ~8XÑ÷¾g
**ÇgxrwÔ±43ð YEHg UPS óZöXZ}X Ñ~ÏZÝXgZ| z_Ñ ZPHS óZöXZ} Ñ~YXz"5½54ið GEHGIgß

i�y7gÔ©gW!*�X GHS ZöXZ} Ñ~8Xe~XZs±54-ö
Y
E
F
GÑâó

Új�qÛnà

¦�á�©gW!*� GHS óZöXZ} pZziZ­+ »[ où©gW!*� GBHS óZöXZ} Z1¤CÙZ*XZ}�g »[

5jnó©gW!*� GHS, SMHM óZöXZ} Z£Zq »[ Í�Zzg~DbI�*ô ZPHS óZöXZ} �Z°îs »[

¦�á�©gW!*� GHS ZöXZ} ó ·�Z£ »[ zîVóIzgø ZPHS(U) óZöXZ} ·pZz$Z­+ »[

»à¾y©gW!*�X GHS ZöXZ}X ¦âh+Zº »[
"5Òð F
H

gIgógi+~ ZPHS (U) ZöXZ}ó ·lZ­+ »[

â**,zgóI�*ô  ZPHS (U) óZöXZ} ·Z×Zº »[ $¾
æOx7g{óI�*ô GHS óZöXZ}X �ÔZ°Ý »[

]m;m9��E]ö��æD

8[ô CTE ó)g ·�Z�s »[ â»r#Ûó©gW!*�X IASE ó)g pZzxZ­+ »[

óñ�ý Eó6,±Zsð1Z,̂;ðZjwó\gW!*� ÷=�8h4è NGE »[

Òç��Jmßn9��E]ö��æD

ÃâÑgÃ̈Wge&42.ç GEGH)Zg�z(gZæz�c*uW0+OZ6,�÷©gW!*�X Z Z+XZ-[8h4è NGEó »[

óÃWge&42.ç GEGH)Zg�z(gc*4Z�Zg{',Zñ(ïzF,�MóË:ó©gW!*�X ·Z�gZ­+ »[

2n�µ��àe�]ñ1µç�m�àµn¶�(Þ�^h�m^�oæ���oÒj^hÒoi�ÓnØ

óe6g¹Wsxå$45½ø GHZhZ6$k5½ø
H
H-Eg;Ws©gW!*� z~X

²�54
è

EE
E 6,zW

2nÌ]Jæm��

Z�mZezm,gózh+c*ÈZyÎ�ÌÔQ�<gógZ1y ó ZÝXÆX�-Zy eZË
Jp!:o!µo!Ö1�æHJm�]ñßß-
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