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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Define molality and molarity.  
 b) Differentiate between excess and limiting reactant.  
 c) Convert 499 g of CuSO4.5H2O into moles.  
 d) Differentiate between steady state and unsteady state.  
 e) Define yield and excess component in chemical reaction.  
 f) Explain Dalton’s law.  
 g) Define specific heat and molar heat capacity.  
 h) Define the following for a binary mixture. (a) mol fraction (b) vol%  
 i) Differentiate between relative humidity and absolute humidity.  
 j) What is recycle? Explain.  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Two litres of NH3 at 30°C and 20.265 kPa is neutralized by 135 ml of solution of H2SO4. 

Find the normality of the acid. 
 

 b) The absolute humidity of air is 0.015 kg water vapour/kg dry air. Assuming the average 
molecular weight of air to be 29, calculate the following: 
(a) The mole percent of water vapour in the air 
(b) The molal absolute humidity, which is same as the mole ratio of water vapour to dry 
air. 

 

 c) A mixture consisting of 20% CO and 80% H2  is allowed to react and the product 
analyzed 2.92% CO, 19.71% methanol, 6.57% formaldehyde and 70.80% hydrogen. 
Calculate the following : 
(a) The percent conversion of limiting reactant 
(b) The percent excess of any reactant 
(c) Percent yield of methanol 

 

 d) The vapour pressure of acetone at 273 K is 8.52 kPa and that at 353 K is 194.9 kPa. 
Dry air initially at 101.3 kPa and 300 K is allowed to get saturated with the vapours of 
acetone at constant temperature and volume. Determine 
(a) The final pressure of the mixture 
(b) The mole percent of acetone in the final mixture 
Assume that the Clausius–Clapeyron equation is applicable to acetone. 

 

 e) The dew point of air at an atmospheric pressure of 101.3 kPa is 300 K. The vapour 
pressure of water at 300 K is 3.56 kPa. Determine the mole fraction of water vapour in 
the air. 

 

 f) A crystallizer is charged with 100 kg of a solution containing 25% Ba(NO3)2 in water. 
On cooling 10% of the original water present evaporates. Calculate the yield of crystals 
when the solution is cooled to 283 K. The solubility at 283 K is 7.0 kg Ba(NO3)2/100 kg 
total water. 
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 g) A drier is fed with wet solid to reduce the moisture content from 80% to 15%. The 
product leaving the drier is admitted to an oven which further brings down the moisture 
to 2%. If the drier can handle 1000 kg of wet solid per day, calculate 
(a) The weight of products leaving the drier and the oven per day 
(b) The percentage of the original water that is removed in the drier and the oven 

 

 h) Bituminous coal with a calorific value of  20000 kJ/kg is used for generating steam in a 
boiler. 
The efficiency of combustion is 75%. Assume that coal contains 67% carbon and 33% 
ash. (a) How much coal has to be burned to generate 1 MW of energy? (b) How much 
air is needed if 50% excessair is to be used? 

 

 i) If the standard heat of formation of H2O (l) is – 285.84 kJ/mol and the heat of 
vaporization of 
water is 44.01 kJ/mol, what is the standard heat of formation of H2O (g)? 

 

 j) A gas mixture containing 12% CO2, 8% O2 and 80% N2 by volume leaves from the 
fermenter at 1.5 atm (abs) pressure and 400C and 1 m3 /hr. Calculate how many kg/hr 
of the gas mixture is coming out. 

 

 k) The Orsat analysis of the flue gases from a boiler house chimney gives CO2:11.4%, 
O2:4.2% and N2:84.4% (mole %). Assuming that complete combustion has taken 
place, (a) Calculate the % excess air, and (b) find the C:H ratio in the fuel. 

 

 l) Explain the various thermodynamic processes like constant volume, constant pressure, 
isothermal & adiabatic process. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  A fuel oil containing 70% carbon by weight and the rest combustible hydrogen and 
moisture is burned with excess air. The flue gas analyzed 9% CO2, 2% CO, 3% O2 
and 86% N2. 
Determine the following : 
a) The percentage of excess air 
b) The ratio of carbon to combustible hydrogen in the fuel on a weight basis  
c) The ratio of carbon to total hydrogen in the fuel on a weight basis  
d) The percentages of combustible hydrogen and moisturein the fuel  
e) The mass of moisture present in the flue gas per kg of oil burned 

(16) 

    
Q4  1000 kg of Na2CO3 solution containing 25% Na2CO3 is subjected to evaporative 

cooling. During its process 15% of H2O present in the solution is evaporated. From the 
concentrated solution Na2CO310.H2O crystallizes out. Calculate how much crystals 
would be produced if the solubility of Na2CO3 is 21.5 g per 100 g of H2O. 

(16) 

    
Q5  A sample of coal is found to contain 67.2% carbon and 22.3% ash(wt.basis). The 

refuse obtained at the end of combustion is analyzed to contain 7.1% carbon and the 
rest ash. Compute the % of the original carbon remaining unburnt in the refuse. 

(16) 

    
Q6  Calculate the standard heat of reaction of the following reaction : 

2FeS2 (s) +11/2 O2 (g) → Fe2 O3 (s) +4SO2(g) 
     Compound      Δ Hf° (kj/gmol) at 25°C 
     FeS2(s)      -178.02 
     Fe2 O3 (s)   -822.70 
        SO2(g)      -296.81 

(16) 
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