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Explain the role of a catalyst in a chemical reaction. Discuss the 
different types of catalysts, providing a suitable example of each type 
along with its mechanism. 

CalCa (0.2 M)| Cu (0.5 M)|Cu 

One mole of an ideal monoatomic gas at 35°C expands reversibly and 
adiabatically from a volume of 12 dm' to 36 dm'. Calculate q, AU, W, 
and AH, given that Cv/R=3/2. 

State the third law of thernodynamics and explain its significance. 
Explain the four processes involved in a Carnot cycle with the aid of a 
plot. The efficiency of a Carnot engine is 60% when the hot reservoir is 
at 627°CIf the efficiency increases to 70%, determine the change in the 
temperature of the cold reservoir. 
Derive the rate equation for a first-order reaction and prove that the half 
life of a first-order reaction is independent of its initial concentration. 
Explain the effect of temperature and trivalent doping on the 
conductivity of Silicon semiconductor 
Discuss the effect of temperature on the rate of a reaction with the 
appropriate equation anda suitable diagram. 

Mention five differences between galvanic cells and electrolytic cells. 
The rate constant of a certain reaction becomes three times greater when 
the temperature is increased from 400 K to 750 K. Calculate the 
activation energy of the reaction, given R=8.314 J mol"K. 
Write the half cell reaction, the net reaction and calculate EMF of the 
following cell: 

The standard reduction potentials of Ca and Cu are - 2.86 V and 0.34 
V respectively. 
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