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Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)

Ql (3
(b)
Q2 (a)
(b)
(b)
Q3 ()
(b)
Q3 ()
Q4 (a

Convert the following.
1. 150 °Cto°R
1l. 10 atm to N/m”
1ii. 15 Hp to watt
Define following.

1. Wet Bulb Temperature
1i. Normality
iii. Yield

1v. Fundamental Quantity (With Example)

Explain Molarity and Molality.
1. Convert the following.

1. 50 gm/l HCI to molarity

il. 2 N NaOH to gm/I
2. Substance A and B forms an azeotrope containing 96% A by weight. Find
the composition of azeotrope by mole%. (Molecular weight of A = 46 and
Molecular weight of B = 18)

OR

Sodium Hydroxide solution has a molarity of 15.62 and molality of 107.
Calculate the density of solution.

A natural gas has the following composition by volume. CH4 = 78 % C,H¢ =
15 % and N, = 7 %. Calculate the density at 293 K and 101.325kPa and
composition in weight percent.

A mixture of H, and O; contains 21.21 9% H, by weight. Calculate the

following.
1. Average molecular weight
. Partial pressure of O, and H; at 100 kPa and 30 ° C.

OR
A natural gas has the following composition by volume. CH4 = 84 % C,H¢ =
13 % and N, = 3 %.
Calculate the heat to be added to heat 100 Kmol of natural gas from 298 K to
523 K using heat capacity data given below.

Gas a b*10° c*10° d*10’
CH,4 19.2494 52.1135 11.973 -11.3173
C,Hg 5.4129 178.0872 -67.3749 8.7147
N, 29.5909 -5.141 19.1829 -4.968

Write short note on following.
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1il. Humid Volume
An aqueous solution of 15% Ethanol is distilled. The distillate stream is 10%
of feed and contains 60% Ethanol. Calculate flow rate and composition of
bottom stream.

OR

The dry bulb temperature and dew point of atmospheric air are 29 ° C and 18
°C. Ambient pressure of the location is 750 mmHg. Vapor pressure of water at
29 °Cand 18 ° C are 30 mmHg and 15.5 mmHg respectively.
Calculate :
(1) Absolute molal humidity (2) Absolute humidity (3) %RH
Soybean seeds are extracted with hexane. The flaked seeds contain 18% oil,
69% solids and 13% moisture. After extraction cake is separated from hexane
oil solution. Cake contains 1% oil, 87.7% solids and 11.3% Moisture. All
percentages are by weight. Find the percentage recovery of oil by extraction.

Analysis of the flue gases from a chimney is: CO2 11.4%, O2 4.2%, N2
84.4%. Assuming complete combustion, calculate the percentage of excess
air used.
Define following
(1) Process flow diagram (2) Recycling (3) Bypass
(4) Material balance (5) Batch process (6) Continuous process
OR

Acetylene reacts with water as follow :

C2H2 + H20 — CH3CHO
If the flow rate of Acetylene is 1.5 ton/hr, conversion is 55%, and yield is
95%, Calculate the amount of Aldehyde formed.
Define following
(1) Gross calorific value (2) Proximate analysis (3) Ultimate analysis
(4) Excess air (5) Combustion (6) Net calorific value
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