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EXERCISE-A
1. AB : Melting at constant temperature (melting point)

CD : Vaporisation at boiling point.

CD = 2 AB  Lvap. = 2 LFusion

Slope 
dT
dQ

 is inversely proportional to specific heat.

Slope (OA) > Slope (BC)  Thermal capacity in liq. state (BC) is greater than that in solid state (OA).

2. Let m = mass of ice.

Heat taken by ice = Heat taken by water  m · L ice = (50 – m) Lvap. 
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7. (C) Mass of water = 2 L × 1 kg/ L = 2 kg

Heat required = ms  = 2 × (4· 2 × 103) × 50 J = 420 kJ

Time taken Heat req. 420 500
Net rate of heat input (1 0 16)

  
 

kJ s
kW

 = 8 min 20 s

8. (B) H = H1 + H2

( 0) (90 ) (90 )kA kA kA    
 

  
  = 60°C

9. (D) Convection involves bulk transfer of different parts of the fluid. In a bulb, the glass and the filament are very close and
convection doesn’t play a major role.

The main phenomenon responsible for heating the glass is radiation. Due to the high temperature of filament, the heat
radiated per second is very high and the glass receives most of the heat by radiation.
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10.(C) x¢ = x (1 + a1q), y¢ = y  (1 + a2q), z¢ = z  (1 + a2q)

Find volume = xyz = xyz (1 + 1) (1 + 2) (1 + 2)

       = xyz [1 + (1 + 2 + 2)]

(Neglecting 1 2 and 2
2)  V = V [1 + (1 + 22)] ;   = 1 + 22

EXERCISE-B

1. Heat per sec =  (4 r2) (T4 – T0
4) = 5.67 × 10–8 × 4 (0.02)2 [(400)4 – (373)4]W = 1.78 W

[Rate of energy supplied should equal the rate of heat loss to maintain const. T]

2. (B) By Wien’s law, max. T = const.


max .

1
T


max. is greatest for T2 and least for T1.

  T1 > T3 >T2

3. (A) As the temperature rises, max. shifts (downwards) towards visible region and later includes all wavelengths of visible region
glowing bright white color.

4. (A) See the article “Growth of ice on the lake surface”. ,A R S

(B) In convection, molecular movement takes place which is not possible in solids. B Q

(C) The lower layers of liquid get lighter due to heating and hence rise upwards.

These convection currents lead to uniform heating. ,C P Q

(D) Winds flow from high temperature over water at  night towards lower temperature over

land. This is again an example of convection. ,D P Q

5.(C) P = energy per sec radiated by SUN.

Heat received per sec by planet =  2
24

P r
d




Heat cost per sec = A T4

 4 1 2
2

1 /T T d
d

  

6.(D) Heat radiated per sec at 50C = power supplied by heater = 10 W

By Newton’s Law of cooling  Rate of cooling =  10 50 20
c
  . . . . (i)

After heater is switched off,

Rate of cooling =
35 1 34 9

60
. .

  0 2 35 20
60
.
  . . . . (ii)

Divide (ii) by (i), ;
0 2 15 1500
60 10 30
. c c J / C    
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EXERCISE-C

1. (A) Fmax. = Stress × A = (7.8 × 108) × (0.001)2 = 2449.2 N
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               = 1.635 × 10–2 J

3. TA = TC  2TA + TB = 100g
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4.  =  –  = (5.21 – 0.2) – 5 = 0.01m ;    R = 5.21 – 0.1 = 5.11m
2
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T mg
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     
  

mvT mg
R


 v = 3.71 ms–1

5. P = z 
3 410

2 (240 / 60) 2
rz   


 


; Solve to get   = 1.6 × 1010 N/m2

6. (C) See Illustrations in section - 5 7. (D) Total Energy 1 1
2 2

     
 

FF F
aY


8. (C) Apply F = YA   as derived in illustration - 37 in section - 5

9. (A) Energy density 1
2

  · stress · strain 
2

2 101 1 0.06(strain) 2 10
2 2 100

      
 

Y  = 3600 J/m3

10.(A)
2Energy 1 (stress)stress × strain
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MISCELLANEOUS EXERCISE

1.(C) DC is constant DC2 =     2
2 1

2
1

1
2

t
t

 
 

 
        


 is independent of 1, 2\

   
2

2
2 11 2 1 2

4
t t      


For DC to be independent of t,

2
2

2 1
22 0
4

t t    
  1

2 4


 

2.(A) v dv g Vdg f
V




   

f11 = f22  1 2

1 21 1
f f

t t 


 

1 2

1 21 1
f f
t t 


  Solve for .

3.(B) Vt = V0 (1 + 3g T) [vol of bulb]

Vt = V0 (1 + m T) [vol of mercury]

Increase in volume of mercury = V0 (1 + mT – 1  3gT) = V0 (mT  3gT) = V0 (m – 3g)T

 
 
 

0
0

0
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m
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  
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4.(A) At maximum thickness,

      
   0 4 4 0

10
i wK A K A

x x

     


5.(A) PV = constant  PdV + VdP = 0  dPB P
dV / V


 

          x = 7.5 m.

6.(C) In equilibrium condition,

4 4 42 (2 )Ax A T AT     
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1
4 44 42 1 17
2 2

x T x T
        
   

Factor by which heat flow reduces

4 4

4 4

17(2 ) 12
2(2 )

A T t

A T T

     
   

7.(D) Rate of cooling 0( )dT K T T
dt

  

Initially 
A B

dT dT
dt dt

      
   

So A BE E

8.(B)
20

(100 )
0 0(35 ) (40 )

a
W bT T e   

25
(150 )

0 0(35 ) (40 )
a
W bT T e   

Compaining 
20 25

100 150W W


 

3000 + 20 W = 2500 + 25W

5W = 500

W = 100 gm


