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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version is Authentic

5. Atomic/ Molecular weight Na=23, S=32, O=16, H=1,CI=35.5,C=12, P=31, Air=28.8

Q.1 (a) Define (1) Weight % (2) Work(3) Normality(4) Heat
(5) STP & NTP(6) Limiting Reactant(7) Percentage Yield

(b) Do the following conversion
(1) 40°F to K (2) 3 atm to N/m? (3) 10Ib/ft® to Kg/ m?

(4) 57.75 gm/litre to Normality (5) 2 hp to Watt (6)1 N to H;PO,4 to Molarity
(7) 10 kgf to Newton
Q.2 (a) Derive equation for Ideal gas law.

(b) Calculate mass of NaOH required to prepare 2000 ml of aqueous (1) 0.1 N
solution (2) 0.5 M solution (3) 0.2 molal solution, Density of solution 1.11
gm/cc.

OR

(b) Gas mixture has following composition by volume at 101.325 KPa and 300 K,
0, =16% ,CO =4 %, CO, = 17% and N, = 63%. Calculate average molecular
weight and density of gas mixture.

Q.3 (a) Derive equation for average molecular weight and density of gas mixture.

(b) A mixture of Acetone vapor and nitrogen gas contains 14.8% Acetone by
volume .Calculate relative humidity and % saturation of mixture at 293K and
101.325 kPa.Vapor pressure of Acetone at 293K is 24.64 KPa.

OR
Q.3 (a) ProvethatCp-Cv=R

(b) Soyabean seeds are extracted using Hexane.The flaked seeds contain 18.6 %
0il,69% solid and 12.4 % moisture (by weight).After extraction cake analysis
shows 0.8% oil, 87.7% solids and 11.5% moisture (by weight).Calculate %
recovery of oil

Q.4 (a) Prove that Mole % = Pressure % = Volume%

(b) The purge obtained from ammonia synthesis has following composition on mol
basis.H,=69%, N,=23%,Ar=2.7% and CH,=5.3%.1t is burnt with 20% excess
air.Calculate air supplied and composition of dry flue gas.

OR
Q.4 (a) Define (1) Humid heat (2) Relative Humidity (3) Dew point

(b) Acetic acid is manufactured by oxidation of acetaldehyde.100 kmol
acetaldehyde fed to rector per hour. The product leaving the reactor
contains14.81 %acetaldehyde ,59.26 % acetic acid and rest oxygen(on mole
basis).Calculate % conversion of acetaldehyde.

Q.5 (a) Explain different types of flow diagrams
(b) A stream of O, is to be heated from 350 K to 1500 K.Calculate heat to be

added for gas flow rate of 1 Kmol of O,.The molal heat capacity of gas is
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given by,

Cp =26.0257 + 11.75 x 10°T — 2.3426 x 10° T? - 0.5623x10° T* KJ/Kmol.
OR

Define (1)Sensible heat(2) latent heat of fusion (3) latent heat of sublimation

(4) latent heat of vaporization.

Find out Net Calorific Values for Butane gase at 298 K in KJ/Mol and KJ/Kg

For n- Butane (C4H10) , GCV=2877.40 KJ/Mol

Latent heat of water vapor = 2442.5 KJ/Kg.
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Cp =26.0257 + 11.75 x 10°T — 2.3426 x 10° T? - 0.5623x10° T* KJ/Kmol.
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6ol iy H2 a2 3ARlSls Acyell 298K cllUMlal KI/Mol sl KI/Kg  0S
Ui oLl 5.l A 6j2et (C4H10) HI2 GCV=2877.40 KJ/Mol ol

Age 8l vlls dlek AUR = 2442.5 KI/Kg.
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