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CO-1: Apply the fundamental concepts in organic, inorganic, and physical chemistry. CO-3: Discuss energy conversion devices and protective corrosion techniques. 

Show that the efficiency of the reversible heat engine depends 
only on the maximum and minimum absolute temperature in 
the cycle (four strokes) and is always less than one. 

a) 1 mol of an ideal gas expands reversibly from a volume of 15 
dm³ and 300 K to a volume of 25 dm³ and a temperature of 350 
K. Assuming Cy = 3/2 R, calculate the entropy change for the 
process. 

b}How does the hydrogen peroxide breakdown in biological 
system? Explain the mechanism. 

a) If 5.0g of substance 'A' decomposes for 45 minutes, the 
remaining mass of unreacted 'A' is found to be 0.400 g. What is 
the half-life of this reaction if it follows first-order kinetics? 

6) Explain the chemistry behind dye used in dyeing denim blue 
jeans? 
a) Explain any one energy device that is operated at a higher 
emperature, for example, 500 to 1,000 °C. 

b) Write the Nernst equation and calculate emf of the following 
cells at 298 K. 
Mg(s)|Mg(0.050 M)ICu(0.020 M)|Cu(s). 
The standard reduction potentials are -2.37 V and 0.34 V, 
respectively. 

Which energy device technology was recognized with a Nobel 
Prize in Chemistry in 20197 Explain the chemistry behind it. 
Also, explain the advantages and disadvantages of this 

technology. 
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