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INSTRUCTIONS: Answer questions one and any other two questions  

Important Constants 

Latent heat of fusion of ice 333.6 KJ/ K 

Specific heat capacity of water 4200J/K/Kg 

QUESTION ONE - (30 MARKS)  

a) (i)  State the thermometric property used in ; 
                   Thermocouple      (1 Mark) 

                   Thermister        (1 Mark) 

(ii)  Define ice point giving its value in Kelvin.    (2 marks) 

 
b) (i)      Explain why a thermocouple is not suitable when used near its neutral point.  

           (3 Marks) 
(ii)     Differentiate between specific heat capacity and molar heat capacity. (2 Marks) 
 

c) Describe an isolated system giving an example.    (3 Marks) 
 

d) A gas has a volume of 1200cm3. The pressure of the gas was increased in the ratio 1:3 and 

the temperature doubled. Calculate the new volume of the gas.  (4 Marks) 
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e) Show the first law of thermodynamics for an adiabatic process hence explain its meaning. 

(4 Marks) 
 

f) Explain how heat losses through convection are reduced in vacuum flask. (3 Marks) 

g) State any 3 assumptions of Kinetic Theory of gases.    (3 Marks) 

h) (i)  State the Newton’s law of cooling.      (1 Mark) 

 
(ii)  Explain why the molar heat capacity of a gas at constant pressure is greater than 

molar heat capacity of the same gas at constant volume.   (3 Marks) 
 

QUESTION TWO (20 MARKS) 

a) In a liquid in glass thermometer the length of the liquid column was 10cm when the 
thermometer was immersed in melting ice. When immersed in pure boiling water the 
length of the column was 110 cm. when immersed in a water bath the length was 45cm. 
Determine the temperature of the water bath.     (4 marks) 
 

b) In an experiment to determine the specific heat capacity of alluminium, a ball of 
alluminium of mass 200g was immersed in ice of 100g at 00C. the final steady temperature 
of the two was found to be 200C. If the initial temperature of Alluminium was 2000C. 
Calculate the specific heat capacity of Alluminium.    (5 Marks) 

 
c) Show that the volume expansivity (�) of a material is three times its linear expansivity ∝ 

 (7 Marks) 
d) A gas contains 3.01 x 10�� molecules at 373K. If the gas occupies a volume of 11.2	
�, 

what is the pressure of the gas? (4 Marks) 

 

QUESTION THREE (20 MARKS) 
a) Calculate the root mean square speed for oxygen molecules at 373K assuming that oxygen 

obeys the ideal gas law(0 = 16)       (5 marks) 
 

b) Show for an ideal gas Cp – Cv is a constant.     (8 Marks) 
       

c) A gas contains 3.01 x 10�� molecules at stp. Calcualte; 
(i) The volume of the gas.      (3 Marks) 
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(ii)  The change in internal energy of the gas if the gas undergoes adiabatic 

expansion at constant pressure until the volume doubles. (4 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) The Tungsten filament of an electric lamp has a length of 0.5m and diameter 6 x 10�� m. 

the power rating of the lamp is 60W. Assuming the radiation from the filament is 80% 

that of a black body radiator at the same temperature, estimate the steady temperature of 

the filament.         (5 Marks) 

b) A thin sheet of rubber and sheet of cardboard each 2mm thick are pressed together and 

their outer surfaces maintained at 00C and 250C respectively. If the thermal conductivities 

of rubber and card board are 0.13 and 0.05W
���. Find the quantity of heat that 

flows in one hour across a piece of composite sheet of area 100 �
�. (7 Marks) 

c) Starting with Charles law and Boyles law of gases, show that the ideal gas law can be 

given by; 

PV = NKT 

       N = No. of molecule 

       K = Boltzman constant 

       T = Absolute temperature      (8 Marks) 

 


