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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY SCHOOL OF BIOLOGICAL AND PHYSICAL SCIENCES
UNIVERSITY EXAMINATION FOR THE DEGREE OF BACHELOR OF EDUCATION SCIENCE WITH IT 
1ST YEAR 1ST SEMESTER 2017/2018 ACADEMIC YEAR 


 MAIN CAMPUS

COURSE CODE: SPH 104 
COURSE TITLE: THERMAL PHYSICS 
EXAM VENUE:  




STREAM: (BED SCI.)
DATE: 

                    


EXAM SESSION: 
TIME: 2 HOURS 
______________________________________________________________________________ Instructions:

1. Answer question 1 (compulsory) and ANY other 2 questions.

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination room.
QUESTION ONE COMPULSORY (30 MARKS)

1.a) State what is meant by the following terms 

i) Thermal equilibrium






(1 Mark)

ii) Isolated system







(1 Mark)

iii) Adiabatic process







(1 Mark)

b. Write down the mathematical expression of the first law of thermodynamics and define the terms involved.








(3 Marks)

c. State the three laws of thermodynamics.





(3 Marks)

d. State three gas laws,







(3 Marks)

e. Differentiate between positive waves and negative waves.


(1 Mark)

f. The temperature of a gas is 231 K. What is the temperature on the Celsius scale? (2 Marks)

g. State and explain an application of the effect of increased pressure on boiling point.












(3 Marks)

h. Distinguish between latent heat of fusion and specific latent heat of fusion.
(2 Marks)

i. A mass of air of volumes is 750 cm3 is heated at constant pressure from 100C to 1000C. Determine the final volume of the air.





(3 Marks)

j. Use Kinetic theory to explain Charles’ law.




(3 Marks)

k. Define Work stating its SI units.  

QUESTION TWO (20 MARKS)
2.   a). State and explain the three thermodynamic laws giving their mathematical expressions and defining the terms involved






(9 Marks)

b.) Discuss the modes of heat transfer.





(6 Marks)

c). Calculate the net loss in radiated energy of a person without clothes in a room at 200C, assuming the person to be black body, the area of the body to be 1.4m2 and its surface temperature to be 33 0C.






(3 Marks)

   d). Convert the following Celsius temperature to Kelvin


i) -273 °C 

ii) 0 °C
QUESTION THREE (20 MARKS)

3. a) A block of metal of mass 1.5Kg which is suitability insulated is heated from 300C to 500C in 8 minutes and 20 sec by an electric heater coil rated 54Watts. Find 


i). The quantity of heat supplied by the heater.



(3 Marks)


ii). Heat capacity of the block






(3 Marks)


iii). Its specific heat capacity.






(3 Marks)

b). 100 g of CO2 occupies a volume of 55 litres at a pressure of 12 atmosphere (take R = 0.0821L.atm/ mol.K) and molar mass of CO2 = 44g/ mol)


i.) Find the temperature                                                                      

 (3 Marks)


ii.) If the volume is increased to 80 litres and temperature is kept constant, determine the          new pressure.








(3 marks)

c.) Derive the equation of state.






(5 Marks)

QUESTION FOUR (20 MARKS)

4.

a. Discuss the gas laws giving their mathematical expressions               
(6 Marks)
b. A block of iron of mass 1.25 kg at 1200 C was transferred to an aluminum calorimeter of mass 0.3kg containing a liquid of mass 0.6kg at 250 C. The block and the calorimeter with its contents eventually reached a common temperature of 500 C. Given the specific heat capacity of iron as 450 JKg-1K-1 and that of aluminum 900JKg-1K-1, calculate the specific heat capacity of the liquid.                                                                 

   (6 Marks)

c. 100cm3 of nitrogen is collected at 200 C and 75 cm of mercury pressure. What is its volume at STP (00 C and 76cmHg)?                                                      
    (3 Marks)

d. Explain in terms of molecular theory how pressure of air in cylinder is realized by:

i. Raising the temperature





(2 Marks)

ii. Adding more air at constant temperature



(3 Marks)
QUESTION FIVE (20 MARKS)

a. Calculate the quantity of heat required to change 0.50kg of ice at -100c completely into steam at 1000C. 







                                               (10 Marks)       

b. Discuss four factors affecting rate of evaporation                                         (8 Marks)

c. State two applications of the effects of pressure on melting point of ice     (2 Marks)
