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Answer all the questions precisely and to the point. This question has two pages 

1. (a) Explain the natural ozone formation and destruction in stratosphere. (b) 

The bond dissociation energy of 0 2 = 495 kJ/mol. What is the wave length of 

light required for breaking of bond in 02? (c) What is Henry's law? (d) 

Determine the concentration of NO in the atmosphere at sea level at 25 °C, 

Given: for NO ~Go= 86.7 kJ, partial pressure ofN2 = 0.78 Atm and that of02 

= 0.21 Atm at 1 Atm pressure (e) Determine the longest wave length required 

for dissociation of 03 for following data: 

03 = 02 + 0 105 kJ/mol 

0 = 0* 190 kJ/mol 

95 kJ/mol 

5x2=10 

2. (a) Methane is responsible for 03 destruction. Write down the equations for 03 

destruction by CH4. (b) At ap altitude of 35 km [0*] = 100 and [CH4] = 1 x 
~;!i-,1,_"'-

1011 molecules /cm3. k = 3 x 1010 cm3 molecules· I s·1
. What is the rate of the 

destruction of methane? How many grams per cm3 per year? (c) Explain why 

formation of polar stratospheric clouds is bad for ozone? Write down the 

relevant equations. (d) Calculate the natural rain water pH. Given: K = 10-I.s 

for the equilibrium C02(g) + H20 = H2C03 and [C02] = 370 ppm. 

2+3+2+3=10 

3. (a) What are the oxidants available in troposphere? (b) Explain the formation 

of the following in the atmosphere with equation(s) (i) aldehydes, (ii) S03, (iii) 

peroxyacetylnitrate and (iv) C02 from CO. 

2+4x2=10 

4. (a) Write the two balanced chemical equations for the combustion of CR. to 

produce (i) C02 and water and (ii) CO and water. The fuel-air mixture of a 

heater is running slightly rich (CH4:02 ratio of 1.00: 1.92) resulting in some 



incomplete combustion to C02. Calculate what percent of the total carbon 

oxides produced is carbon monoxide. (b) Inhaling CO can cause 

unconsciousness, even death. When the concentration of CO = 250 ppm, it 

causes unconsciousness. The heater combusts 10.0 g of methane per hour. 

Assuming all the carbon monoxide from the heater is expelled into the room 

and there is no ventilation, how long will it take before there is a danger of 

losing consciousness? (c) What do you mean by (i) nitrogen fixation and (ii) 

denitrification? 3 + 3 + 2 x 2 = 10 

5. Write short notes on (i) carbon cycle and (ii) sulfur cycle. 

5 X 2 = 10 




