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Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

English version is Authentic

Atomic/ Molecular weight Na=23,5=32,0=16,H=1,CI=35.5,C=12,Air=28.8

Define (1) Mole % (2) Power(3) Molarity(4) Specific Gravity

(5) STP & NTP(6) Derived quantity(7) Equivalent weight

Do the following conversion

(1) 10 lit to cm® (2) 2 atm to N/m? (3) 2 g/cm® to Kg/ m*

(4) 150 J to Calorie (5) 3.5 hp to Watt(6)0.1 N to H,SO,4 to Molarity
(7) 10 kgf to Newton

Prove that Mole % = Pressure % = VVolume%
A gas mixture has SO,= 17.2%, 0,=10.2 % and rest N, by mass. Find average
molecular weight and density of mixture at 473 K and 304 Kpa absolute
pressure.

OR
Find total available nitrogen content in ag. solution having 30 % Urea
(NH2CONHy), 20% ammonium sulphate ((NH4), SO4) and 20% ammonium
nitrate (NH4;NO3).All percentages are by mass.

Prove that Cp—Cv=R
Mixed acid containing 40 % HNO3, 43% H,SO,4and 17% H,O is prepared by
mixing 98% H,SO, and HNO;3; of unknown strength.Finfout strength of
unknown HNOj3; and weight ratio of H,SO, and HNO3; mixed. All percentages
are by mass.

OR
Explain recycling and bypassing operations with their significance.
A feed to distillation tower contains28% benzene and 72% toluene. Distillate
contains 52% benzene and bottom contains 5% benzene. Calculate mass flow
rate of distillate and bottom for 1000 Kg of feed per hour. Also calculate %
recovery of benzene. All percentages are by mass

Define(1) Limiting Reactant(2) Excess reactant
(3)Conversion (4)Yield

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

OR

Define (1) Wet bulb tempeterature (2) Absolute Humidity
(3) Dew point
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)
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Nitrogen and (b) Carbon dioxide. Vapor Pressure of benzene at 323 K =
36.664 Kpa.

Explain sensible heat, latent heat of fusion, latent heat of sublimation and 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° T2 + 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) Propane (C3H8) ,GCV=2219.71 KJ/Mol

(2) n- Butane (C4H10) , GCV=2877.40 KJ/Mol
Latent heat of water vapor = 2442.5 KJ/Kg.
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350l YAUHL HCI of 2@ 2ot scllblRA 531 sARet clly) clotlactMi wA B,
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ARS 12 dURAAA sclloll oLl cosatul 53U
4HCI+0, — 2Cl,+2H,0
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ABetoll cldu HRleld cly) (A81GL 101.325 wésual 3238 AlUMIA AP B,
ol Al AAsRHL ollgl Ues (1) allesdlaet Aal (R) slolal SLASUES Sl Al

(R0l Aol 1Lctdl 5. Aot HIZ 323t ALUHLIA UIBLEGIRL = 36.664
9608

wendl. ARuA dle , Ade dle s Yot , Ade dle s vocllNaet, Age
dle s AURISR2Lot.
100 (5.0c/ RlA2 ¢sx Yclls A 298w &l vzae JRH SCUHL WA B. %
Hda éle 3UR3L
Cp =21.37 + 0.0643T - 41.05 x 10° T2 + 9.8 x10° T* KI/Kmol &l cl AU Ml
UAA 8lee] Yeu K.
wcll

UHA AL Slcddle] WENE wal U N Aotl(@AL.
o(lAsll A a2 U2 a2 3AIgls Aol 298K dAluHLal dlRLAR 5.
(1) Yt (C3H8) ,GCV=2219.71 KJ/Mol

(R) e 6J2at (C4H10), GCV=2877.40 KJ/Mol
Aée 8le s cdle: AUR = 2442.5 KI/Kg.
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