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3
Change of State

Practice 3.1 (p. 67)

1
B

2
A


Energy provided by the heater 


= Pt = 1000 ( (10 ( 60) = 600 000 J (= 600 kJ)


Energy for heating up the water from 20 (C to 100 (C


= mc(T

= 0.5 ( 4200 ( (100 ( 20) = 168 000 J (= 168 kJ)


By E = ml,


the max. amount of water that can be boiled away


= 
[image: image1.wmf]6

10

26

2

000

 

168

000

 

600

´

-

.

 = 0.191 kg

3
65 (C

4
False

5
C

6
Energy needed = (mlf)ice + (mc(T)water

                         = 0.2 ( 3.34 ( 105 + 0.2 ( 4200 ( 50


                         = 108 800 J (= 108.8 kJ)


The energy needed to change 0.2 kg of ice at 0 (C to water at 50 (C is 108.8 kJ.

7
A control is needed because ice absorbs energy from the surroundings and melts at room temperature. 


If the energy absorbed from the surroundings is ignored, by E = ml, the specific latent heat of fusion of ice found would be smaller than it should be.

8
Let T be the final temperature of the mixture.


By conservation of energy, 


energy loss by the coke = energy needed to melt the ice + energy needed to 


from 25 (C to T
raise the temperature of water from 0 (C 
to T

                   (mc(T)Coke = (ml)ice + (mc(T)water 


 0.3 ( 5300 ( (25 ( T) = 0.1 ( 3.34 ( 105 + 0.1 ( 4200 ( T

                            T = 3.16 (C


The final temperature is 3.16 (C.

Practice 3.2 (p. 73)

1
A

2
C

3
C

4
When we get out of a swimming pool, water on our bodies would absorb energy from our bodies to evaporate. Therefore, we lose energy and feel cold.


If it is windy, the evaporation rate, and hence the rate at which our bodies lose energy, would be faster. We would feel much cooler.

5
When vapour comes to a surface which is cooler than its surroundings, vapour would condense on the surface and release energy. 


(a)
Therefore, when the glasses are cooler than their surrounding temperature, water vapour in air condenses on them.


(b)
The reason is similar to (a). And the large amount of vapour enhances the condensation.

6
Vaporization

7
(a)
Assume that all his sweat vaporizes.



By E = mlv



 = 0.5 ( 2.26 ( 106 = 1.13 ( 106 J (= 1.13 MJ)



1.13 MJ is removed from his body.


(b)
1.13 MJ is removed from his body in 1 hour.



Therefore, the rate of cooling by sweating



= 
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= 314 J s(1 (= 314 W)



The rate of cooling by sweating is 314 W.

Revision exercise 3

Multiple-choice (p. 76)

Section A 

1
C

2
A


Assume that it does not take energy to melt juice powder and the juice is 68 (C.


Let m be the mass of ice needed.


By energy conservation,


energy loss by the juice = energy needed to melt the ice + 



energy needed to raise water 
temperature from 0 (C to 15 (C


                     (mc(T )juice= (mlf)ice + (mc(T)water

 0.3 ( 4000 ( (68 ( 15) = m ( 3.34 ( 105 + m ( 4200 ( 15


                                   m = 0.160 kg

3
B

4
(HKCEE 2000 Paper II Q19)

5
(HKCEE 2002 Paper II Q19)

Section B

6
C

7
(HKCEE 1998 Paper II Q22)

8
(HKCEE 2001 Paper II Q18)

Conventional (p. 77)

Section A 

1
The water on a wet finger absorbs energy from the finger to evaporate. The finger would feel cold and the cooling effect increases in the wind.

(1A)


Therefore, from the side of a finger we feels cold, the wind direction can be told. 
(1A)

2
Since water has high specific heat capacity and latent heat of fusion, 

(1A)


a large amount of energy has to be taken away from water before it freezes. Therefore, spraying water on fruit trees can protect trees from freezing.

(1A)

3
Energy has to be removed from the water


= mc(T + mlf


(1M)


= 0.2 ( 4200 ( 30 + 0.2 ( 3.34 ( 105

= 92 000 J (= 92 kJ) 


(1A)


To freeze 0.2 kg of water at 30 (C, 92 kJ has to be removed from the water. 

4
(a)
When 0.1 kg of steam at 110 (C condenses to water at 100 (C, 



energy released = mc(T + mlv


= 0.1 ( 2000 ( 10 + 0.1 ( 2.26 ( 106


= 228 000 J

(1A)



By 
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(1A)



The steam supplies energy at a rate of 3800 W.


(b)
Frying is done by conduction.
(1A)



In steaming, large amount of energy is supplied by the steam when it condenses on the food

(1A)



Hence, cooking by steam is faster and more evenly.
(1A)

5
Let T be the final temperature of the mixture. 



By conservation of energy,


energy loss by the water = energy needed to melt the ice + energy 

(1A)


needed to raise water (from the ice) from 0 (C to T


 (mc(T)water = (mlf)ice + (mc(T)water from ice
(1A)


0.5 ( 4200 ( (30 ( T) = 0.1 ( 3.34 ( 105 + 0.1 ( 4200 ( T

                                T = 11.7 (C

(1A)

Section B 

6
If all particles in a liquid moved at the same speed and some escaped, the liquid would not be cooled.


(1A)


In the above case, the average KE of the remaining particles in the liquid does not decrease. Since the temperature of the liquid increases with the average KE of its particles, unchanged average KE of the liquid leads to unchanged temperature of it.
(1A)

7



[image: image5.jpg]temperature

0 time




8
(HKCEE 2002 Paper I Q9)

Physics in articles (p. 79)

(a)
20 kg of water is lost through transpiration in an hour. 


By E = mlv


(1M)


         = 20 ( 2.26 ( 106 = 4.52 ( 107 J

(1A)


4.52 ( 107 J is brought away by transpiration in an hour. 

(b)
(i)
Increase

(1A) 


(ii)
Decrease

(1A) 


(iii)
Increase

(1A) 

(c)
When water molecules near the water surface absorb energy from the surroundings, their KE increases and they move faster. 

(1A)


When their speed is high enough, they can oppose the attraction from other molecules and escape from the liquid.

(1A)


If the temperature of the surroundings increases, it takes less time for water molecules to absorb enough energy to escape from the liquid. Hence, the rate of transpiration increases.


(1A)
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