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Thermal Physics – Revision 1 (ANS) 
1.  The tip of a syringe containing air is sealed. 

Which of the following will occur if the syringe is heated to 100 °C while the piston is 
allowed to move freely? 

I The average distance between air molecules will increase. 
II The average kinetic energy of air molecules will increase. 
III The pressure of the trapped air will increase. 

A I only B I and II only 
C II and III only D I, II and III (       B      ) 
Syringe heated  

⇒ KE of air molecules will increase i.e. pt III is true. 
⇒ Freq of collision will increase 

⇒ Pressure will increase 
⇒ Cause piston to move outwards 

⇒ Dist between air molecules will increase i.e. pt I is true. 
⇒ As volume of the air increases, its pressure will decrease 

⇒ The piston will stop moving when air pressure becomes equal to 
atmospheric pressure again. 
Thus, air pressure remains the same i.e. pt II is false. 

 

2.  A fixed mass of gas is heated in a frictionless syringe under constant pressure.  

Which of the following statements is false? 
 

A The average distance between the gas molecules increases. 
B The average force per molecule hitting the wall of the piston increases. 
C The average speed of the gas molecules increases. 
D The frequency of collisions of the gas molecules on the wall of the syringe increases. 
    (       D      ) 
       

3.  A person places his two feet on two separate surfaces, a woollen carpet and a marble tile. 
Both surfaces are initially at the same temperature. 

Which statement best describes how the person will feel? 

A Both surfaces feel the same since both are at the same temperature initially. 
B The foot on the carpet feels warmer because the carpet transfers heat to the foot. 
C The foot on the tile feels cooler because the tile transfers coldness to the foot. 
D The foot on the carpet feels warmer because the rate of heat transfer is slower 

through the wool. (       D      ) 
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4.  Object A is 2 kg. It has a temperature of 40 °C and has an internal energy of 500 kJ.  

Object B is 2 kg. It has a temperature of 50 °C and has an internal energy of 400 kJ. 

Which of the following statement is correct? 

A Heat flows from object A to object B. 
B Heat flows from object B to object A. 
C No heat flows between object A and object B. 
D There is not enough information to determine the direction of heat flow. (       B      ) 
     

5.  Two metal spheres of different radii are in thermal contact 
in a vacuum as shown. 

The spheres are at the same temperature. 

Which statement must be correct?  
A Each sphere has the same internal energy. 
B Both spheres radiate energy at the same rate. 
C There is no net transfer of thermal energy between the spheres. 
D The larger sphere has a greater average internal energy per atom than the smaller 

sphere   (       C      ) 
       

6.  Certain pizza restaurant serves baked rice in a white porcelain bowl. Mr Lee puts his finger 
near the side of the bowl and does not feel heat from the bowl. Unexpectedly, his finger 
gets burn by the bowl when he actually touches it. Which of the following explains the 
situation. 

 
Bowl is not hot when finger is placed 

near the side of bowl Bowl burns finger when touched 

A  porcelain is a poor conductor porcelain is a good emitter of radiation 
B  porcelain is a poor conductor porcelain is a poor emitter of radiation 
C  porcelain is a poor emitter of radiation porcelain conducts heat to the finger 
D  porcelain is a poor emitter of radiation porcelain radiates heat to the finger 

 (       C      ) 
    

7.  Which of the following is true when ice changes to water at its melting point? 

I Thermal energy is absorbed to break the forces of attraction between particles.  
II Thermal energy is absorbed to increase the temperature.  
III Kinetic energy is increased.  
IV Internal energy is increased.  

A I, II, III and IV B I, II and III only 
C I, III and IV only D I and IV only (       D      ) 
16PEXM: 19 
Common Ans: C 
 



Thermal Physics – Revision 1 ['17 v 1.0] 

  P a g e  | 3 

8.  An ice tray contains 0.30 kg of water which has an initial temperature of 20 °C. The ice tray 
and water are placed into a freezer that has a constant temperature of − 4.0 °C. The 
specific heat capacity of water is 4180 J/(kg °C), the specific latent heat of fusion of water 
is 3.34 x 105 J/kg and the specific heat capacity of ice is 2100  J/(kg °C). 

What is the energy that is needed to be removed in order to change the water into ice at 
− 4.0 °C? 

A 18 kJ 
B 25 kJ 
C 125 kJ 
D 128 kJ (       D      ) 

𝐸 𝑛𝑒𝑒𝑑𝑒𝑑 𝑡𝑜 𝑏𝑒 𝑟𝑒𝑚𝑜𝑣𝑒𝑑 = 𝑸𝟐𝟎→𝟎℃ + 𝑳𝒇 + 𝑸𝟎→ 𝟒℃ 
= 𝑚𝑐 ∆𝜃 + 𝑚𝑙 + 𝑚𝑐 ∆𝜃 
= (0.3 × 4180 × 20) + [0.3 × (3.34 × 10 )] + (0.3 × 2100 × 4) 
= 25 080 + 10 0200 + 2520 
= 127 800 𝐽 
= 128 𝑘𝐽// 

     

9.  Water at 0 °C is mixed with ice at 0 °C. lf energy is only exchanged between the water and 
ice, which of the following statements is correct? 

A All the ice will melt. 
B All the water will freeze. 
C No ice will melt and no water will freeze. 
D Not enough information is known to make the correct deduction. (       C      ) 
Concept: There is no net transfer of energy between two bodies of the same temperature. 
     

10.  An electric heater is used to heat up two blocks, S and T for the 
same period of time. 

The mass of block S is half of block T. Their temperature against 
time graphs are plotted as shown. 

What is the ratio between the specific heat capacities of S to T? 

A 0.40 
B 0.80 
C 2.5 
D 3.0 (       B      ) 
16PEGES: 19 

𝑸𝑺 = 𝑸𝑻 
𝑚 × 𝑐 × ∆𝜃 = 𝑚 × 𝑐 × ∆𝜃  
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