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INSTRUCTIONS: Answer question one and any other two questions  
      
  
QUESTION ONE (30 MARKS) 

a) (i)    Explain the difference between heat and temperature.   (2 Marks) 

 

(ii) Explain how a thermometer works when in contact with the body based on a(i) above 

(4 Marks) 

b)  Maureen wakes up and realizes that she has no water due to water pipe burst. She also 

notices that the temperature fell below freezing point. Explain to Maureen how temperature 

fall could have led to pipe burst.       (2 Marks) 

c) The inner and outer temperatures of a glass window 5mm are 15�	and 5° respectively. What 

is the heat loss through a window that is 1m by 3m. The thermal conductivity of the glass is 

1.4�/��         (3 Marks) 

d) Differentiate between the following terms; 

(i)    Isochoric and isobaric processes.     (2 Marks) 

(ii)     Adiabatic and isothermal processes.     (2 Marks) 

(iii)   Open and closed system       (2 Marks) 
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(iv)   Macroscopic and microscopic quantities    (2 Marks) 

e)   (i)   State the Zeroth law of thermodynamics.     (2 Marks) 

 (ii)   Use the zeroth law of electrodynamics to explain the concept of isotherms(4 Marks) 

f)   A mass of 1kg is placed upon  a block of melting ice. The weight bears upon an area of 

1��
. By how much does the temperature of the ice be lowered for it to resist penetration 

by mass. Assume no heat flows from the mass (� = 	9.81	����; latent heat of fusion of ice 

is 333kJ/kg. In cold water, ice floats eleven-twelfths submerged)  (5 Marks) 

 

QUESTION TWO (20 MARKS) 

a) (i)   State the first law of thermodynamics.     (2 Marks) 

(ii)  Show that the first law of thermodynamics is a consequence of work-energy theorem. 

           (7 Marks) 

(iii)  Show that for a closed system, the first law of thermodynamics leads to the principle 

of conservation of energy.       (3 Marks) 

b) (i)   Given a reversible adiabatic process ������� =
��
��
������� show that the equation of an 

ideal gas can be given by ��ɤ= constant where the symbols used have their usual meaning. 

        (6 Marks) 

(ii)    Calculate ɤ for a monoatomic gas given that !� ≈ #$

    (2 Marks) 

QUESTION THREE (20 MARKS) 

a) (i)   Show that if the pressure on a quasistatistically and isothermally increased, the work 

done during the process is given by � = �%

&� '� − �)�* where the symbols used have their 

usual meaning.        (7 Marks) 

b) If pressure on log of solid copper is increased quasistatistically and isothermally from 0 

to 1000 atm, at 0oC. Calculate the work done during this process given that the density of 

copper is 8.93	�,��- and the isothermal bulk modullar is 1.3.10�
dyner cm2(Note 

1000 atm= 1.01 x 100dyens /cm2 and  15 = 101dynes.cm)   (3 Marks) 

(i)  Why does an ideal gas cool when it expands adiabatically and reversibly? 

(2 Marks) 
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One mole of an ideal gas at 300k expands isothermally from a pressure 

 2	.103 N/�
 to a pressure 2	.10# N/�
. Calculate the heat absorbed by the gas, 

the change in internal energy and change in entropy in the following processes. 

       (2 Marks) 

(ii)  The gas expands reversibly.      (4 Marks) 

(iii)  The gas expands against zero pressure    (4 Marks) 

QUESTION FOUR (20 MARKS) 

a) Explain what is meant by a black body.     (2 Marks) 

b) Explain the concept of black body radiation according to plancks theory (3 Marks) 

 

c) Show that the planck’s distribution law can be written as 45=
678

9:;<= >?@ABC  (7 Marks) 

 
d) (i)   State Stefan Boltzmann law.      (2 Marks) 

 
e) (ii)   A surface area of 0.5�
, emissivity 0.8m and temperature 150oC is put in a large 

evacuated chamber whose walls are maintained at 25oC. What is the rate at which 

radiation is emitted by the surface? What is the net rate at which radiation is exchanged 

between the surface and chamber walls?     (6 Marks) 

 


