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PHYSICS – MODULE 10 – SINGLE CHOICE SOLUTIONS 

THERMAL EXPANSION, CALORIMETRY AND HEAT TRANSFER

1. (b) 
 The compressive force in the rod will be same, therefore, compressive stress 

will be maximum at this end. Hence, option (b) along is correct.  
2. Key: B  

Hint: In cylindrical shell for radial flow 

lnr

r
T T

R

� �� � � �
� �

3.

4. 4P AT	
� So, 4

2

P
T

rl	
 �
�

5. Heat current 1 2Q Q Q�  1 1 0 z 1 01 o
A T T A T T2A(T T )

d d d

� � � ��� �
�  1 2

2

�  �
� �

6. C 



Page No - 2 -

7. C 
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8.  According to Wein’s displacement law  
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9. Rate of cooling 
dT
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�  emissivity (e) 

 From the graph, 
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 further emissivity (e) �  absorptive power (a) (good absorbers are good 
emitters also) 
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10.   According to stefan’s law, the power radiated by a black body at absolute 
temperature T is given by 
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 According to wein’s displacement law 

mT b� �

m

b
T

�
� �  …(2) 

 From (1) and (2) 
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 Where 4
4K b�
�  is a constant. 
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11. The slope of temperature variation is more in inner  
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12.
Equal area means equal power output. area pertains to highest 
wavelength  
range, thus photons with minimum range of frequency. Thus maximum 
number of photons are required from this segment to keep the power 
same.

13. Let temperature of interface is �
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14. Heat loosed by water = m s θ , heat gained by ice = M S θ  + M L  
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18. The density of water increases from 00 C  to 04 C  and then decreases from 
0 04 10C to C .  The density of wood decreases with temperature. 

19.
Ice will not completely melt, so temperature of mixture is .

20. Let f be the fraction of water frozen then 
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21.  B 
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22. (C)
 Net force on the system is zero 
 hence displacement of the centre of 
 mass of the system will be zero. Let 

 x be the shift in P, then  
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23. D 
Sol: Applying Newton's second law to a small section of rod, we get tension at all 

points on rod is same. 
24. B 
Sol: Let 1 2 3x , x and x  be the compression in the three springs then  
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25.  C 

Sol: 

For 

26.  D 

Sol: Heat released by steam inconversion to water at  

Heat required to raise temperature of water from  

Hence all steam is not converted to water only half steam shall be 
converted to water  

Final mass of water 
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PHYSICS MODULE 10 – MULTIPLE CHOICE SOLUTIONS 

1. (a), (c) 

 This problem can be solved like electric current problem.  

 Let R1, R2, R3, R4, R5, R6 and R7 be the rates of heat flow through AE, EB, AC, CD, CE, ED and DB, 
respectively.  
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Since R1 = R2  ,  �E = 50oC  

 R5 = R6 ,  R3 = R4 + R5 = R7  (i) 

 R4 + R6 = R7   (ii)  

 R4 + R6 = R7
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2. (b), (c), (d)  
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 From equations (ii) and (v),  
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3. From the graph, Temperature gradient decreases from the hot end to the cold end but the bar is in a 

steady state. 

4.

At , dT/dt = 0 

Rate of heat loss = 

or 

At , rate of heat loss = (2/5) (20 15) = 2W 

On solving, we get 

5. The area under the curve is equal to amount of energy radiated per second E = E d �
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6.  

7. For a block body, wavelength for maximum intensity :  

8 (B) is not possible as temperature can not remain constant as one goes through the material as  

in part B of the graph. 

(C) is not possible as temperature may keep on decreasing or increasing along one direction. As it is 
decreasing inside material A and C then can't increase in B. 

9. If the friction offered by air is neglected, the speed of the bullet on returning to be staring  

point will be equal to its initial speed . The kinetic energy of the bullet is. 
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Heat lost by bullet for its temperature to fall from to  

If kg is the mass of ice melted, then 

Hence the correct choices are (1) and (3)

10. BC 

11. 1 1 10 0 10M M� � � � � �  Cal of heat available, when temperature of water decreases. 

2 80 / 80 ,M ca gm m cal� � � �  amount of heat required for whole ice to melt 1 2� �� ;  hence whole ice 

will not melt. And temperature of mixture is 
00 C . 

12. The degree of hotness or coldness is expressed in temperature.  Temperature of steel is greater than 

that of charcoal.  The heat lost  depends on emisivitty of the surface, which is more for charcoal than 
the steel. 

13.  A,B,C,D 

 On heating, every dimension increases 
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14.  

15. A
dt

dQ
�  for given may 

 Solid sphere will have lesser area than cube  

�E1 < E3 ;

dT 1

dt M
� �   E2 > E1 




