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SECOND YEAR, SECOND SEMESTER SPECIAL / SUPPLEMENTARY EXAMINATION 
FOR DEGREE OF BACHELOR OF SCIENCE IN PHYSICAL SCIENCES AND 

BACHELOR OF SCIENCE IN EDUCATION  

SPH 3252: THERMAL PHYSICS I 

DATE: SEPTEMBER 2019        TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  

 

Some constants which you may find useful 
Specific heat capacity of water = 4200 ����	
�	 
Latent heat of fusion of ice = 334/� 
Radius of the sun = 6.96 � 10�� 
Specific heat capacity of copper =390 ���	
�	  
Molar gas constant R =8.31 
�	
 ����	  
 

QUESTION ONE (30 MARKS) 

a) Briefly define the following terms 
(i) Internal energy        (1 Mark) 
(ii)  Heat          (1 Mark) 

b) State the Zeroth Law of thermodynamics      (1 Mark) 
c) When do we say two bodies are in thermal equilibrium?    (1 Mark) 
d) Define the following terms: 

(i) Thermal capacity        (1 Mark) 
(ii)  Specific heat capacity        (1 Mark) 

e) A metal of mass 0.2 kg at 1000C is dropped into 0.8 kg of water at 150C contained in a 
container of mass 0.12 kg and specific heat capacity= 400 ���	
�	. The final 
temperature reached is 350C. Assuming no heat losses, calculate the specific heat capacity 
of the metal.         (5 Marks) 
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f) A styrofoam box is used to keep beer cold at a picnic. It has a total wall area (including 
the lid) of 0.8 m2 and wall thickness 2.0 cm. the thermal conductivity of styfoam is 
about0.01 ��	��	(��)�	. It is filled with ice and beer at 00c. What is the rate of heat 
flow into the box if the outside temperature is 300C.?How much ice melts in a day? 
           (5 Marks) 

g) State Avogadro’s hypothesis       (1 Mark) 
h) What is absolute zero        (1 Mark) 
i) State Dalton’s Law of partial pressures      (1 Mark) 
j) Oxygen gas, contained in a cylinder of volume of 1 �10���� has a temperature of 300K 

and pressure of 2.5 �10!��. After some of the oxygen is used at constant temperature, the 
pressure falls to 1.3 �10!��. Calculate mass of oxygen used.   (4 Marks) 

k) State the first law of thermodynamics       (1 Mark) 
l) If the specific latent heat of ice is 340000 J/kg and the specific latent heat of steam is 

2,3000,000 J/kg and the specific heat capacity of water is 4200 ���	��	 . Calculate the 
heatneeded to change 2kg of ice at 00c to steam at 1000c.   (4 Marks) 

m) A jet of dry steam at 1000C is sprayed on to the surface of 100g of dried ice at 00C 
contained in a well-lagged calorimeter of negligible heat capacity, until the temperature 
reaches 400C is found to be 120g. assuming that the specific latent heat of fusion of ice is 
336000JKg-1, specific heat capacity of water is  4200 ���	
�	, Determine the specific 
latent heat vaporization of water.       (2 Marks) 

 

QUESTION TWO (20 MARKS) 
a) Give the mathematical statement of the principle of conservation of energy, explaining 

each term clearly.         (5 Marks) 
b) List three factors upon which the amount of heat needed to change the temperature of a 

body depends on.         (5 Marks) 
c) A block of metal block of mass 0.2 kg at 1000C is dropped into 0.08 kg of water at 150C 

contained in a container of mass 0.12kg and specific heat capacity 400 ���	
�	. The 
final temperature reached is 350C. Assuming no heat losses, calculate the specific heat 
capacity of the metal (specific heat capacity of the metal bock = 385 ���	
�	). 
            (10 Marks) 
 

QUESTION THREE (20 MARKS) 

a) State Newton’s law of cooling.       (2 Marks) 
b) Define the following terms: 

(i) Specific latent heat of vaporization.      (2 Marks) 
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(ii)  Specific latent heat of fusion       (2 Marks) 
c) An electric kettle with a 2.0 KW element has a heat capacity of  400 
 �	. 1.0 kg of 

water at 200C is placed in the kettle. The kettle is switched on and is found that 13 minutes 
later, the mass of water in it is 0.5 kg. Ignoring heat losses, calculate a value for the 
specific latent heat of vaporization of water.     (14 Marks) 
 
 

QUESTION FOUR (20 MARKS)  

a) List three main forms of heat transport.      (3 Marks) 
b) A highway surface is heated to a temperature of 600C by the summer sun. The air 

temperature several feet above the surface is 310C. The heat transfer coefficient for air 
flowing over pavement is 25 W/m2.0C. What is the rate of heat per m2 of highway surface?
           (4 Marks) 

c) The star Antares is one of a class called red giants, appropriately named after their red 
color and enormous size. The radius of Antares is 500 times that of our sun. the surface 
temperature of Antares is 3800K. Antares and other stars are among nature’s closest 
approximations to blackbodies. By taking ɛ = 1 for Antares, what is luminosity of 
Antares?          (6 Marks) 

d) Copper cup of mass 0.1 kg at 200C is filled with 0.2 kg of coffee initially at 700C. what is 
the final temperature after the coffee and cup attain thermal equilibrium (specific heat 

capacity of coffee = 4186 /��/
)        (7 Marks) 


