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(Colloids)  (Suspensions)  
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(Sublimation) 

6 - 

9 - 

9

7 -  

10 - 

10

dye
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 7

11

11 - 

5
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8 - 

12 - 

13 - 

9 - 

14 - 
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 2 5 o C

(fractional distillation)

15

15 

-196 -186 -183 (C)

78.1 0.9 20.9

16 - 

/

Water Condenser
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16

16 

10 - 

95

4

1 1

2 2

3 3

4 4
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(Henning Brand)

1669

1700

element

Lavoisier

11 - 

3 5

I

II

962019-20

SCERT T
ELA

NGANA



I

II

I

I II

II
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(emulsions)
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99

(AS1) 1

a

b

c

d

e

(f

(AS1) 2

d c b a

(AS1) 3

e d c b a

j i h g f

m l k

(AS1) Nacl 20% 20g 100g 1

(AS1) 5% / 50 (KCl) 2

(AS1) 3

aerosol sprays

(AS1) 1

2

(AS7)
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1

d c b a

2

d c b a

3

d c b a

4

d c b a

5

d c b a

6

d c b a

7

d c b a

8

d c b a

9

d c b a

(Suggested Experiment)
(AS3) 1

d c b a

(AS3) 2

(Suggested Project)
1
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Antoine

Lavoisier(1743-1794)Antoine Lavoisier

Lavoisier

Lavoisier

101

7
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(Distilled water) 

100 250 1

2

100 250 2

2

4 3

1 - 

4

1 -

5

6

2 -

2 - 

3 7

3 - 

8

______=

_______=
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(Law of Conservation of mass) 

Lavosier

Lavoisier

(Landolt)

1808 1798 (Proust)

1

1

51.35 51.35

38.91 38.91

9.74 9.74

103

Elements
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(Source)

100

7.4 92.6

125 10

1

(atom)

2

"A New system of Chemical Philosophy"

4 - 

1

2
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3

 4

5

CO

CO 1:1 CO2

CO2 1:2

2600

atom

a-tomio

Atoms and Molecules 
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hydro

oxy

helio

Californium Scandinavium

E i n s t e n i u m

Mendelevium Rutherfordium

106

( J o h n
Berzelius) 

O
H
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118

2 - 

H

O

N

S

C

Ca

Cl

Cr

B

Ba

Br

Be

Al

Fe

Au

Na

K

C

1 - 
3

3 - 

al

c

Chr

CL

Be
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O2

2O

2 O

(3)

atomicity 

(He) (Ar)

atomicity

(2)

2

4

2 - 

4 - 

Hydrargynium Plumbum Ferrum Aurum Cuprum Kalium Wolfram Argentum Natrium
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(diatomic molecule)

(monoatomic molecule)

(valency)

Valency

118

109

5 - 

Ar

Na

H2

O3

S8
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6 - 

0

1

1

1

2

3

4

valency

cation ion

anion

7 - 

H +

(I)

(I)

2

*

*

3

*

*
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 1

7 2

(atomic mass) 

1961

4

12 12

12

1/12

4

12

12 C

 

atomic mass unit (amu)

"u" "amu" IUPAC

111

8 - 

u u

27 1

31 12

32 14

35.5 16

39 23

40 24

1

2
34

6

5

8
7

9 10
11

12
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1

 

2

mass spectrometer

2

 1

H2O

2
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( c r i s s - c ro ss

method)

1

  Na    CO3         

2

Na1    (CO3)2      

3

Na1    (CO3)2

4

Na2(CO3)1                  

1 5

Na2CO3     

6

   

Na2CO3

Examples 

9 - 

Na2CO3

NaHCO3

NaOH

CuSO4

AgNO3

HCl

H2SO4

HNO3

NH4Cl

K2Cr2O7

KMnO4

Molecular Mass 

113

H1 Cl1

Mg1 Cl2

Ca1 O1

Al2 (SO4)3

3

CaO

SO4SO4
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(u)

H2SO4

2 4

(2 1) 32 (4 16) 98u

Na+ NaCl

Mg+2 MgBr2 Cl - 

H2O Br -

H2O

NaCl

(35.5) (23)

1 x 23 + 1 x 35.5

58.5 u

mole concept 

18

12

18

12

12C 12

Avogadro  

Amedeo

(NA) Avogadro

114

6
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W i l h e l m mole

Ostwald

'moles'

1967

molar mass 

molar mass

18u = H2O  

18g =

18g 18u

115

(mole) 6 - 

16

(Mole)

32

2
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3

3

i

ii

CaO(s)

6

CaO 7
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(Decomposition Reaction) 

4

5
5.0g

9

(NO2)

6

8

9

    117 2019-20

SCERT T
ELA

NGANA



9V

7

10-

11(a) 

11(b)
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AgCl2 (i

(ii

(iii

8
9

B A

10

A

Ballon

 with H2 Gas

Fig 12(a)

Fig 12(b)
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20

B A

A

(fade)

10
5.0

KNO3 Pbl2

13(a) 

13(b) 
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(1

(2

(3

Oxidation & Reduction

11
1.0

 14

15(a) 

15(b) 
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16

Redox

H2 CuO H2 CuO

Redox

(Corrosion)

16 - 

17 
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(Po lyphenol  oxidase )

(tyrosinase)

Corrosion

8

18

2Cu  +  O2  2CuO 

railings

Stainless Steel

Stainless Steel
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(Rancidity)

E C

antioxidants

chips

(u) (amu)

,  
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12c

6.022 x 1023 (NA)

(AS3) 1

0.096 0.144 0.24 2

(AS1)

O O2 3

(AS1)

(AS1) Co CO 4
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(AS1) 5

d c b a

(AS1) 6

0.5 N b 0.5 a

6.022x1023 (d (N) c

(AS1) 7

0.1 c O2 8 b (Na) 46 a

(AS1) (Mole) 8

22g c 20 b 12 O2 a

(AS1) F 9

(AS1)  10

23u 100 100 11

(AS1) 56u

12

 (Anions) 

(Cations) 

NaCl
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13

/

16 1

2

3

23 4

5

6

(ASI) 14

(ASI) 15

(ASI) 16

(ASI) 17

(ASI) 18

(ASI) 19

(ASI) 20

(AS5) 21

(AS1) 1

(AS6) 2

12.3 14.2 10.6 15.9 1

(AS1)
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200 112 2

(AS1)

(AS2) 3

Fe2O3   +   2Al   Al2O3   +   2Fe 1

(b (a

(d (c

2

(b (a

(d (c

2PbO(s)  +  C(s)    2Pb(s)   +  CO2(g) 3

(b (a

(d (c

(iv) (c) (b) (a) (iii) (c) (a) (ii) (b) (a) (i)

4

(d (c (b (a

5

(d (c (b (a
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1

1
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(Boiling Tube) 

20 15

Pin

1 - 

    
8
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1 - 

60 30 

131
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50

3 

50 

2-

50

Pin

2 -

4 -

Rubber 50 Overflow vessel

Erasers

1 - 20

1 - 

(6) (5) (4) (3) (2) (1)

2 - 
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5 1

3 - 6

5 -

1

1

1

50

10 

50

50

50

3 - 2 - 

133

2 - 
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3 - 

4 

2 1-

"X"

1 "X"

1

2 - 

 

5 - 

Lactometer 

2 - 

(Lactometer)

(Ball Pen Refill) 

3 - 

3 -

2 - 

(5) (4) (3) (2) (1)

1

2

3
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135

densitometer hydrometer

1 - 

(i)

(ii)

m = V 2 V 1 ' m ' (i)

3 - 

V2

V1 V2
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3 - 

1

1- 3 - 

3 - 

/

  v (ii)

136

V

V

V

VV

V

V V V

V
V
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1

3

1

1 -

4 - 

4 - 

4 - 
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4 - 

4 - 

5 - 

1 - 

4 - 

1

2

3

4

5

6

7

8
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6 - 

5 - 

5 - 

7 - 

6 -

6 - 
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(Barometer)

(Mercury) (Torricelli)

7 -

7 - 

1 76

76

g

g

g

  

Po

g
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141

g m W

g

A

  

'h' g

'g'

76 h

  

g

1

30

1kg

1

gm
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6400 

'h'

" "

8 - "A" 'h'

Volume V = Ah

(w) (i)

(PoA) (ii)

(PA) (iii)

PA=PoA+W

PA=PoA+

8 - 

g
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g  ( P =P2  -  P1

W = mg 

F = W          

W F

(Buoyancy)

143

'h' 'P'

A 'h'

(9 - )

P1  h

P2

(3) (2)

h = h2 - h1 
9 - 

P P
P P 1

P1 P0 2

P2 P0 3

P1P2

P1P2

P1P2
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8 - 

Reading Reading

Reading

Reading

Reading

9 - 

300

Reading

10 - 

 

10 - 
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11 - 

11 - 

145

(Eureka)

(287-212)

2019-20

SCERT T
ELA

NGANA



Pascal's Principle 

U 12 - 

(Pistons)

12 - 

(Fluid)

146

F1
F2

P1=
F1

A1

P2=
F2

A2
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Leak-Proof

A1 A2

A2

13 - 

/

13 - 

147

/
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(AS1) 1

(AS1) 2

(AS1) (Buoyancy) 3

(AS3) 4

(AS5) (Mercury barometer) 5

(AS1) 1.49 / 0.05 2 1

21.76 22 20 2

(AS1) 0.88g/cm3

0.9g/cm3 3

(AS1)

198 KPa AS1 100KPa 10m 4

[1Pa = 1 N/m2]     [100 KPa = 105 Pa = 105 N/m2  = 1 atm]

5

(AS3) 1

(AS7) 2

(AS1) 3

1482019-20

SCERT T
ELA

NGANA



149

1

d N/m2 c cm/g3 b g/cm3 a

2

d c b a

=g =h = =P0 3

P=1/2 mhg d P=vhg c P=mhg b P0= hg a

4

d c b a

(hydrolic jack) 5

d c b a

250C 6

0.9g/cm3 d 3g/cm3 c 2g/cm3 b 1g/cm3 a

(Suggested Experiment)
1

2

(Suggested Project)

(Oil Break) 1

(AS4) (Air Breaks)

(AS3) 2
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(sub atomic

particles)

1897

e-

1920

1836

p+

( J a m e s 1 9 3 2

Chadwick)

n0

151 2019-20

SCERT T
ELA

NGANA



1 - 

1 - 

1898

plum pudding model

.1

2(a) 2(b)

.2

.3
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2(b)

7

1909

3 - 

bombardment

153

Alpha
Partical Source
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4 - 

108

4

20,000

(I)

4

(II)

(i)

nucleus
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(ii)

(orbit)

(iii)

5 - 

5

1913

1913
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6 - 

1

shell

2

K,L,M,N, . . . . she lls 3

6 n=1,2,3,4..............

1932

1836

(shell)

shell number n

(n=1) K-shell

(n=2) L-shell K-shell
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indivisible particals

History of Atom

SCERT T
ELA

NGANA



(shell)

shell

1-

n 2n2

n=1,2,3,4,.....

1

1 - 

(n)

2 = 2(1)2

8 = 2(2)2

18 = 2(3)2

32 = 2(4)2

K 1

L 2

M 3

N 4

2 -

3 -

8

8

2 K 1 

n=1

L-shell n=2 6 2 

18 2,6   3 

7
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(Valency) 

8 - 

6 6

8

(n=1)

2 6 2

4 (n=1)

(n=2)

4

1

3 2

7 7

8

1 7

7 8

1

2
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2

2

8

Ar Ne He

8 8

2

N M L K

2 He  

8 2 Ne

8 8 2 Ar

1602019-20

2 - 

N M L K
1 - - - 1 1 - 1 1 H
0 - - - 2 2 2 2 2 He
1 - - 1 2 3 4 3 3 Li
2 - - 2 2 4 5 4 4 Be
3 - - 3 2 5 6 5 5 B
4 - - 4 2 6 6 6 6 C
3 - - 5 2 7 7 7 7 N
2 - - 6 2 8 8 8 8 O
1 - - 7 2 9 10 9 9 F
0 - - 8 2 10 10 10 10 Ne
1 - 1 8 2 11 12 11 11 Na
2 - 2 8 2 12 12 12 12 Mg
3 - 3 8 2 13 14 13 13 Al
4 - 4 8 2 14 14 14 14 Si

5,3 - 5 8 2 15 16 15 15 P *
2,6 - 6 8 2 16 16 16 16 S *
1 - 7 8 2 17 18 17 17 Cl
0 - 8 8 2 18 22 18 18 Ar

18

*
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8

(octet)

(Nobel Gas)

atomic number

"Z"

Z

N

(atomic (nucleons)

A mass number)

 A    Z     N

Z A

Z A

F-9-19 

F

9

(nucleons)

19 - 9 = 10 

N    A    Z
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Isotopes 

9 - 

2

3

(Isotopes)

3

12 13 14 - 

36

37 35

75 35

25 37
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i

goitre (ii)

(iii)
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(A) (Z)

(iii) (ii) (i)
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1642019-20

8

(AS1) 1

(AS1) 2

(AS1) 3

(AS1) 4

(AS1) 1

(AS1) 2

(AS1) 3

(AS1) 4

(AS2) Z=5 5

(AS4) 6

A   Z  

8 8 16 8 16O8

7 7
34S16

9

24 12

25 12SCERT T
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(AS5) 7

(AS1) - M L K Cl- 1

(AS6) 2

1

d c b a

2

d c b a

3

d c b a

4

2 2 d 2 2 c 2 2 b 2 2 a

5

d c b a

6

4 d 3 c 2 b 1 a

7

d c b a

8

d c b a

(Tritium) (Deutorium) 9

d c b a

10

2,8,1 d 2,1,8 c 8,2,1 b 2,8 a

(Suggested Project)
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10
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Work 

i

ii

iii

1 - 
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2 - 

2 - 

3 - 

3 - 

4 - 

4 - 

1 -  

1 - 

169

1 - 
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3

4

4 1

2 1

5 - 

169

1 - 

1

2

3
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(F)

(S)

5 - 

( F )

S Displacement

W F S

(S) (N)

(m)

N 1 F 1 W FS

1N m

(J) N m

1

W FS

"S"

"f "

1

4.5 N

30

F = 4.5 N 

0.3m 30/ 100 30 = (S)

W FS   
4.5 0.3

1.35J

2

1.50 0.5

(9.8m/s2)

0.5

mg 05x9.8 mg

= 4.9N
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4.9N=

S=1.5m

W=FS

 = 4.9x1.5 

= 7.35 J

5 -

6 - 

6 - 

 7 -

 7

W FS

4

100 N

F = 100 N

S=4M
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W FS

100 4
400J

4 

0.5

5

:

F mg

0.5 10 5N

S 5m

W FS
5 5
25J

 1 - 

2

1

2

25
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2

10
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11(a)

11(b)

"v"

V

A

11(b) B

(boundry)

174

3 - 

11(a) - 11(b) - 
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12 - 

(m)

12

F B A

B A

Net S

Force

F

W S FS ---- (1)

v u

a

v u

s a

-------------    (3)

(3) (2) (1)

u=o

(K.E.)

m

V
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20 m/s 20 m/s 10 m/s

30 m/s

250g

40 cm/s

m 250g 0.25kg 

v 40cm/s 0.4m/s

6

90kg

6 Km/s

12 Km/h

m 90kg

u 6km/h 6 (5/18)
5/3 m/s

v 12km/h 12 (5/18)

10/3 m/s

 

4 - 

13 (a)
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13 (a)

13 (b)

13 (a)

13 (b)

5  - 
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6 - 

25 Cm

1.5m

7

( )

14  - 

h m

(mg)

W

W =  

mg h

mgh
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mgh

h

P.E. mgh

7 - 

2m 2 kg

m 2kg

h 2m

P.E. mgh
(2)(9.8)(2)

39.2J

8

w 1 kg

49J

mgh

mgh 49J
(1)(9.8)h 49J

h (1 9.8)
5m

mechanical energy

(Conservasion of Energy)

7 - 
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180

   2 - 

 1

2

3

4

3

(Fan) 1

2

3
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8- 

60 50

15

15 - 

A1

15

A2

A

A1

A1

A

A2 A

A2

9 - 

4m 20
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4m/s

3m/s

(Power)

100

100

150/-

182

g=10m/s-2

4 - 

(Ep+Ek)
[in Joules (J)]

Ek=mv2/2
[in Joules (J)]

Ep=mgh
[in Joules]

0

3

8

4

3.55

3

2.35

0.8

1

2

3

4

5
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100

100

300/-

150/-

1 - 

' W ' '  t '  

/

p = w/t

 ' W ' (watt)

Watt 1

' KW '

 kw 1 1000 watts (w)

1kw 1000 js-1

F2 F1

F1

F2

9 - 

5 420J

:

W = 420J

5

5 60

360

P=W/t

42./300 1.4W

10 250J 10 

4 100J 

P w/t :

25w 250/10

25w 100/4
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8

•

•

•

•

•

•

•

LPG •

•

•

(Crust)

•

•

•

•
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8

•

•

.1

5

5

47%

KWH 5000

KWH 7 4

(Solar Panel)

•

•

(Biomass Energy) .2

(Bio Gas) .3

65%
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.4

(b) (a)

Tidal Energy (a)

(Turbines)

Ocean Thermal Energy (b)

(OTE) 

(OTEC)

(Geo Thermal Energy) .5

(Wind Energy)  .6

(wind) 
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(Atomic Energy)  .7

(Nuclear Fission)     (a)

(Nuclear Fusion) (b) 

(Nuclear Fission)     (a)

(Nuclear Fusion) (b) 
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189

(AS1) 1

(AS1) 2

(AS6) 3

(AS5) 4

(AS1) 5

50 25 10m 1

(AS1) 49J

(AS1) 10 10 2

a

b

14m/s , 980J , 980J c

(AS1) 1 20kg 3

(AS1) 5J 2m/s 4

(AS1) 3m/s 100kg 5

6

(AS1) h m 1

(AS1) v m 2

3

(AS7)

4

(AS7)
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( ) SI .1

N - m2 (d) N/m (c) Kg - m (b) N - m  (a)

.2

(d) (c) (b) (a)

.3

(d) (c) (b) (a)

.4

(d) (c) (b) (a)

.5

(b) (a)

(d) (c)

.1

.2

.1

(AS7)

.2

.3
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1

(Ice

15 box)

Heat
11
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2B A

C

B A

C A

B A C B

C B A
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193

CGS (J) S.I.

1OC (Cal)

4.186 1

Kelvin (K) S.I.
OC

0OC  =  273 K

Kelvin 

273

273

(Kelvin Scale)

3

Food

Colour

food colour

(food colour)

KE  T

4

60OC

1
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1

4 3 2

(Specific Heat) 

5

80OC

50

50
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80OC
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6

250 (Beakers)

60oC

250

(m)

Q  m (i)

T

( T)

(m)

(Q)

Q T m

2 1

Q m T        Q = mS T

 S
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1oC

1oC

Cal/g-OC J/Kg-K

0.031 130

0.033 139

0.092 380

0.093 391

0.095 399

0.115 483

0.12 504

0.21 882

0.50 2100

0.50 2100

1 4180

0.95 3900

CGS

S.I.

1 cal/g- oC  = 1 kcal / kg-K  

= 4.2 x 103J/kg-K    

= 4200 J/kg-K    

Degree of reluctancy

(Q)

Q = mS T
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.1

.2

.3

7

1

200

2

90OC

60OC

3

200 100

60OC 90OC

T2 T1 T2 T1
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T

Q1

m1S(T1  - T)

Q2

m2S(T - T2)

Q1 = Q2

m1S(T1 - T) = m2S(T - T2)

 T = (m1T1 + m2T2) / (m1 + m2)

3 2

Steam Stirrer

Lead Shots Heater

(Stirrer)

m1

m2

 ..................... m2 - m1

.....................  T1

Steam

100OC Heater

T2

1982019-20

SCERT T
ELA

NGANA



199

(Evaporation) 8

(spirit) Dropper

spirit

5

spirit

T3

m3 ...................

m3  - m2 ...................

Sw Sl Sc

(m3 - m2) Sl (T2 - T3) = m1Sc (T3 - T1) + (m2 - m1) Sw (T3 - T1)
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spirit

spirit

(evaporation)

spirit

(evaporation)

(evaporation)

(evaporation)

spirit (fan)

spirit

evaporation

9

5

5

(cupboard)
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heat energy 

(Condensation)

10
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shower

(Humidity)

(Dew and Fog)

(Boiling)

11

100OC 100OC

100OC 100OC
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(Boiling

Point)

10 8

10

10

100OC

Latent heat of vaporisation 

(Latent heat of

vaporisation) 

m

'Q'

Latent heat of vaporisation

C.G.S. 'L' Q/m 

J/kg S.I. Cal / grm

( 1  a t m )

(Latent 373K 100OC

540cal/grm  heat of vaporisation)
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(Melting)

12

Reading 

reading

reading

OOC

OOC OOC

H2O

2 7 3 K O O C

(Melting Point)

Latent  heat  o f

fusion

'm' 

'Q' 

1

"Q/m"

L = Q/m

Latent heat of fusion

80cal/grm
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(Freezing)  

freezing 

1 0OC

13

deep freezer 
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4.186 J

S = Q / m T
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(AS1) .1

.2

(AS2)

.3

.4

(AS7)

(AS3) .5

.6

.7

(AS3) .1

(AS1) 50g 40OC 50g 20OC .2

(AS1) (H2O) .3

(AS1) .4

100OC a

0OC 100OC b

0OC c

0OC 100OC d
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.1

2 2OC 1 .2

(AS7)

(Warming Process) 1

d c b a

C 45oC B A,B,C 2

d 40oC c 50oC b 45oC a

330k 3

53oc d 59oc c 57oc b 55oc a

___________ s 4

m T/Q d A/m T c Q T b Q/ T a

________ 5

-5oc d 110oc c 100oc b 0oc a

6

d c b a
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(AS1) .1

.2

(AS3)

.3
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1

1
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1
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2

( S m o k e d

Glass)

2

2

211

570

(1561-1625) (1564-1642)

2
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medium 

3

(Acoustic Resonator)

U

John Shore 1711
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3 - 

3

3

4

(slinky) .1

4

(slinky) .2

5

3

213

213 2019-20

SCERT T
ELA

NGANA



5

(longitudinal wave)

(transverse wave) 

6

6
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6

PQ

QR

.1

E B 6 E C

(Lamda)

SI 

m

(amplitude) .2

8
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(Amplitude)

A

Kg / m3

(pascal)

(metre) 

(frequency) .3

T

(S) SI

(frequency)

nu v

1 v

1/v

T

v

T  =  1/v

v=1/T

hertz (Hz) SI

Heinrich Rudolph Hertz

1857 22

(photo electric effect)

SI
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Kilo Hertz (KHz) 103Hz

Mega Hertz (MHz) 106Hz

Giga Hertz (GHz) 109Hz

Tera Hertz (THz) 1012Hz

1

500Hz

T=1/v    = 1/500s

= 0.002 s

.4

T

/T

(1)_____________ v = / T

(2)______ v = 1/T 

v = v (2) (1)

1484 m/s 4.3

5120 m/s 15

20OC 20OC

1236 343.2

3

2

40,000 40,000 .1

10Hz

Stethoscope

3
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(v) = 40,000 Hz 

 

 = 1 cm

v = v

v = 40,000 Hz x 1 cm

40,000 cm / s = 400 m/s

(3) (2) Pitch (1)

(Pitch) .1

Sonic Boom

(super sonic)

(bullets)

(shock waves)

sonic boom 

sonic boom
9a 

9b 
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(Loudness) .2

10b 10a

10b 10a

10a

10b 

decibels (dB)

180 dB 10 dB 

60dB 50dB 

80dB 

80dB 

120 dB 

MP3 player 

ear phones 

ear phones 

C
(sa)

D
(re)

E
(ga)

F
(ma)

G
(pa)

A
(dha)

B
(ni)

C'
(sa)'

Hz 256 288 320 341.3 384 426.7 480 512

10a 

10b 
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.3

(p i tch)

11

11

400 Hz 

12 - 

4

          2202019-20

SCERT T
ELA

NGANA



12

(echo) 

(echo) 

0.1

0.1

0.1

0.1

13

d

d
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2d

t

2d / t 

132 0.8 3

t = 0.8 

2 x 132m = 264m

V = 2d / t

V = 264m / 0.8 s = 330 m/s

(Reverberation) 

0.1 

0.1

0.1

.1

14

hello

helloooo......
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14-

stethoscope .2

15

15-

.3

16

16-

20,000Hz 20Hz 

20Hz - 20KHz 

20KHz 20Hz

30KHz

20,000 Hz 20 10-12KHz

223

223 2019-20

SCERT T
ELA

NGANA



3000 Hz 2000

20Hz

20KHz (infra sonic or Infra sound)

(ultrasonic sound or

ultrasound)

(ultra sound)

.1

(horn)

.2

(cleaning solution)

.3

100KHz 50KHz

20KHz

1-25Hz

5Hz
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(imaging) .1

echo ca rdio

graphy

(X-Ray imaging technique)

.2

(sonar) 

Sound Naviga tion & (sonar )

Ranging 

SONAR

sonar

1000KHz
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d

T

U

2d

2d = ut

d =  

echo ranging 

4

6

1500 m / s

dm

2d S

1500

6

s = ut

2d = 1500m/s x 6

d = 4.5 km
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Transmitter Reciever

Display
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pitch

pitch 
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0.1

0.1

sonic 20KHz 20Hz

20Hz

20KHz

SONAR Sound Navigation and Ranging

.1

(AS1) (c) (b) (a)

(AS1) .2

(AS2) .3

(AS1) .4

(AS7) .5

(AS1) .6

(AS1) .1

30KHz 1KHz B A .2

(AS1)
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.3

(AS2)

(AS5) .4

(AS7) .5

(AS1) SONAR .1

.2

(AS6)

(AS7) .3

1

b a

d c

2

d c b a

20Hz 3

d c b a

20,000Hz 20Hz 4

d c b a

5

d c b a
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(Suggested Experiment)

1

(Suggested Project)

1

(AS4)

Cosmo politon 2

(AS7)
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