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Time: 10:30 am - 01:00 pm Total Marks: 70
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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

Atomic/ Molecular weight Na=23, S=32, O=16, H=1,C|=35.5,C=12, P=31,
Air=28.8,Br= 80.

(a) Define (1) Mole % (2) Work(3) Molarity (4) Equivalent weight
(5) STP & NTP(6) Heat Capacity(7) Molality

(b) Do the following conversion
(1) 60°F to K (2) 2 atm to N/m* (3) 4 g/cm® to Kg/ m®
(4) 150 J to calorie (5) 4.5 hp to Watt(6)0.1 N to HCI to Molarity
(7) 10 kgf to Newton

(@) Prove that Mole % = Pressure % = Volume%

(b) Find total available nitrogen content in ag. solution having 30 % Urea
(NH,CONH_), 20% ammonium sulphate ((NH,), SO4) and 20% potassium
chloride (KCI).All percentages are by mass.

OR

(b) A feed to distillation tower contains 20% Methanol and 80% water. Distillate
contains 98% Methanol and bottom contains 1% Methanol. Calculate mass
flow rate of distillate and bottom for 10000 kg of feed per hour. Also calculate
% recovery of Methanol . All percentages are by mass.

(@) Derive equation for Ideal gas law.

(b) Gas mixture has following composition by volume at 101.325 KPa and 300 K,
0, =5% ,Br, = 28 %, Cl, = 67% . Calculate average molecular weight and
density of gas mixture.

OR

(@ ProvethatCp—-Cv=R

(b) In Decon process, HCI is oxidized by air to produce Chlorine.30% excess air
than theoretical requirement is used. Find out weight if air supplied per kg of
acid oxidized

4HCI + O, —— 2Cl, + 2H,0.

(@) Define(1) Limiting Reactant(2) Excess reactant
(3)Conversion (4)Yield
(b) Explain in brief “Importance of recycling and bypass operation.”
OR
(@) Define (1) Humid heat (2) Absolute Humidity (3) Wet bulb tempeterature
(b) A gas mixture containing benzene vapor is saturated at 101.325 Kpa and 323
K.Calculate the absolute humidity if other component in the mixture is

(a) Nitrogen and (b) Carbon dioxide. VVapor Pressure of benzene at 323 K =
36.664 Kpa.
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Define (1)Sensible heat(2) latent heat of fusion (3) latent heat of sublimation
(4) latent heat of vaporization.
A stream of CO2 is to be heated from 298 K to 383 K.Calculate heat to be
added for gas flow rate of 100 Kmol/min.The molal heat capacity of gas is
given by,
Cp =21.37 + 0.0643T - 41.05 x 10° T? + 9.8 x10° T° KJ/Kmol.
OR

Briefly explain Proximate and Ultimate analysis of coal.
Find out Net Calorific Values for following two gases at 298 K

(1) Methane (CH,) ,GCV=890.65 KJ/Mol

(2) Ethane (C,Hs) , GCV=1561 KJ/Mol
Latent heat of water vapor = 2442.5 KJ/Kg.

apsUcll
cqluall AU (1) WA % () sl (3) AR (¥) deelr (4) STP
Ul NTP(s) éle 3Rl (9) Mcucldl
3UAR sA(2) 60 ° F Al K (R) 2 alctary Ul «/H2 (3) 4
ol /AMLE el (o /2 (¥) 150 o &l 33l () 4.5 dlul. ol e
(s) 0.1IN HCl ol Rl (9) 10 (5.9l v &l o3jeat.

A A 3 WA % = eWlBl ¥ = SE %
ol alal 30 % Y3lal (NH,CONH,), 20% AMaH Acke ((NH),
SO4) ¥l 20% W2@aAH sARBS (KC) YRd 8. Al wl [Mswewml
Guded allesloset dLol.

Ul
[Aigat alare] gls 20% Mt  80% Wl dxet glRl YA
8. (AR d Yals 98% MAAA wa dldauell Yats 1% MAAA YA
8. dl 10000 (5.9L./5cs $ls HERE ARUR A Yale A dldautell Yealle
dul MAAA dsadl estl awll.

AUEL all HIZell ame] AHlsR0L Rl
el As MAstelell 101.325 KPa €61l wal 300 K cllUHIA $€ YHIA
2slall3l wl YHIA B. 0, =5% ,Br, = 28 %, Cl, = 67% . ll U B3Rl
AU AURAUR Ul dolcll 2.

AU cll
Ul sA 3 Cp-Cv=R.
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350t WAMHL HClo] v(A3 2Lt scllglR 531 sARet clld olotlalcllHi
WA B, Ul HR2 Roullds »3c 5l 30% dy scll clluclMl A B,

A 1 G ARS HR2 dAuRpAA sclloll awalddl cosetui 2.
4HCI+0, —* 2Cl, + 2H,0

cqruAl AU (1) [@AHETL ylsas () AU ylsas (3) scdiet
(¥) les
Aassclol Ua slrw(lol BNURUole] Hecel UMl

Al
cqluAl AU (1) A% G¥((R) Ut A% (3) ellotl NS cAlUHLet
ARotoll cldU wRlad aly B3l 101.325 Kpa ol 323K dlUdlal
A B, Al wl Al oflsl Uzs (1) olsglawel wal () sloled
slRAsUBS a2l Al [A0et Aol aeld3] $A.0ABet 12 323K dAlUHLa
WIBUEGURL = 36.664 Kpa.

cqludl U (1) ARGA gle () Ace le As Yxat (3) Ade éle
uls UsclRalet (¥) Ade dle s AURISIUel.
100 (5.0t A2 cO2 yale A 298K &l 383K dRM scllHL A B,
ol Hldat ele 3UREL
Cp =21.37 + 0.0643T - 41.05 x 10° T> + 9.8 x10° T* KJ/Kmol &lal
AU AHL AAA glea] e .

Ul
UM Al Slele] Yl@Ne wal ucENe Asi@QUla.
o(lAotl A AP 1R a2 3Asls Acjell 298K cllumial ALl $3.
(1) A&t (CH,) ,GCV= 890.65KJ/Mol
() 8al(C,Hs) , GCV=1561KJ/Mol
A2z 8l s dlek AUR = 2442.5 KI/Kg.
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