NCHS 2012 S3 TERM 3 TEST 1
(Thermal Physics)

Name: ________________ (
)




Marks: ____________/25
Class: _______






Parent’s Signature:__________

Section A: MCQ (8 m)
Write the answer to Section A below.
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1
What happens when a liquid is being heated at its boiling point?

A
There is an increase in molecular size.

B
There is an increase in molecular spacing.

C
There is an increase in the temperature of the liquid.

D
There is an increase in the total number of molecules





2
The rate of evaporation of a liquid is increased by certain factors.  Which of the following does not help to increase the rate of evaporation of the liquid?

	A
	a big surface area
	C
	moving air over the liquid surface

	B
	a high temperature
	D
	high atmospheric pressure


3
Two copper blocks X and Y are placed in a container of boiling water for 5 minutes, removed and placed in contact with each other on the laboratory bench as shown. The room temperature remains at 27 °C.


Which of the following about the copper blocks is correct when X and Y are initially placed in contact?
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A
 X will cool down faster than Y.

B
 X has more heat energy than Y.

C
 Energy is transferred from X to Y.

D
 X is at a higher temperature than Y.







4
Two liquids P and Q are placed in two similar polystyrene cups. Initially both liquids are at the same temperature and of equal masses. They are simultaneously heated by identical immersion heaters. If liquid P has a lower specific heat capacity, which of the following results must occur?

(1) The temperature of liquid P rises more rapidly than that of Q.

(2) Liquid P will reach boiling point first.

(3) Liquid P will be boiled away before liquid Q does.

A
(1) only

B
(2) only

C
(3) only

D
(1), (2) and (3)


5
Water is heated up to boiling point and is changing to steam. Which of the following statements about the internal energy of the water-steam mixture is/are correct?

(1) Average potential energy of the steam molecules is higher than that of the water molecules.

(2) Average kinetic energy of the steam molecules is higher than that of the water molecules.

(3) Heat is transferred from water to steam during vaporization.

A
(1) only

B
(3) only

C
(1) and (2) only

D
(2) and (3) only

6
Air is blown through a tube containing some ether. Underneath the tube is a small pool of water as shown in the diagram below. Which of these best describes what happens?
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7X
The diagram represents two blocks of copper, P and Q, each receiving the same amount of thermal energy W. The mass of P is twice the mass of Q. The temperature rise of P is half the temperature rise of Q.






Which statement about P and Q is correct?
A
The heat capacity of P is half the heat capacity of Q.

B
The heat capacity of P is twice the heat capacity of Q.

C
The specific heat capacity of P is half the specific heat capacity of Q.

D
The specific heat capacity of P is twice the specific heat capacity of Q.

8
A piece of lead is allowed to fall to the ground and as a result of its impact, its temperature rises. The final temperature of the lead depends on each of the following except

	A
	its initial temperature
	C
	its colour.


	B
	its mass.
	D
	the height through which it falls


Section B (27m)
1
People like barbecuing a lot during winter because they could get warm from the fire at the same time. Meat is pierced on iron forks and grilled over the fire at a distance 20 cm. The meat will be cooked up in 10 minutes. Some people would also wrap the sweet potatoes by using aluminium foil and place them alongside the fire. 
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(a)
Explain why the meat has to be pierce on an iron fork during barbecuing?


[2]

	

	

	


(b)
Explain how heat is transferred from the fire to the meat. 


              
[4]




	

	

	

	

	


(c)
Suggest two advantages of wrapping the sweet potatoes by using aluminium foil.
   
[2] 

	

	

	


2
The diagram below shows the temperature of water as it is heated over some time.







Using the kinetic theory of matter, explain why energy is used during the time interval 
(a)
3 min to 4 min;









      
[2]

	

	


(b)
4 min to 5 min;









       
[2]

	

	


3
(a)
Explain why two objects, like a block of wood and a block of aluminum, are the same 


temperature even though the aluminum feels much colder?




[2]
	

	

	



(b)
Explain why newspaper wrapping keeps hot things hot, e.g. fish and chips, and cold things


cold, e.g. ice cream.








        
[2]

	

	

	


(c)
Explain in terms of kinetic theory why an aerosol can leave in strong sunlight can explode?









      


          [2]

	

	

	


4
Two solids, A and B, of the same mass (1.0 kg) are placed in a hot bath and their temperatures are plotted against time as shown in the figure below. (Assume that the rates of heat supplied to A and B are the same.)










(a)
Which of the solids A and B has a higher melting point? _____________
   
  
[1]

(b)
Which of the solids A and B takes a longer time to change state? ________
    
 
[1]

(c)
Calculate the (i) specific heat capacity (ii) specific latent heat of solid A if the power of the heater is 90 W.









         [2,2]
(d)
By using the figure, explain why A has a higher specific latent heat of fusion than that of B.










      

         [2]

	

	

	


(e)
By using the above figure, state and explain whether the specific heat capacity of solid A is larger, equal, or smaller than the specific heat capacity of liquid B.


         [2]

	

	

	


5
State two differences between evaporation and boiling of water.


     
       [2]

	

	

	


BONUS QUESTION (DO AT YOUR OWN RISK)
1
A beaker contains 0.20 kg of a liquid which is at a temperature of 99 oC. It is left in a laboratory where its temperature of air is 30 oC. The liquid substance starts to solidify after 16.0 s and completely solidify after some time. The specific heat capacity of the liquid substance is 2000 J kg-1 K-1, the rate of heat transfer to the surroundings is 500 Js-1 and the specific latent heat of fusion of the substance at the melting point is 150 kJ kg-1.

(a)
 Determine the melting point of the liquid. 






[1]

(b)
Determine the time taken for the substance to completely solidify. 



[2] 

(c)
State one assumption you have made in (b) in order for the answer to be valid.

[1]
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