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Instructions to students:
1.. Do. not write anything other than yaur roll number on question paper.
2. Assume suitable data wherever required and mention it clearly. .
3. Writing appropriate units, nomenclature, and drawing neat sketches! schematics/ flow

chart ",:,herever, required are an integral part af the answer.

. -.' . ., . -' .

;-QiATo~cti;; ryIJ;multiple choiceque;tions (10guestiOn"s@i~----. --110 -I
t 1.;. i The specific weight af a substance has the units . .' . . i

____c:.J~L!'J.~Lm~ ._(~Ug!_:m3 -.----.-- .. (0 N[.!!l2-----. _{~ug/m'- t_~
: ii. I Kinematicviscosity has the following dimensions . 'I

__.--'_dal M~IL-I T-I (~ L2T-I . . .. ' . (0 L-2T· . (:!lMLT~_ - I

iii. ! Select the quantity in the following that is a ciiinensianiess parameter I

~_ _JJ a)~l' ecific_gravity-'l:>ll'Pecific weight (c) An gular veloci tyj c:I)~pecific vol urne r- -!

i iv. I A balanced chemical equation is in accordance with . '. I
~ r (a) Law of gaseous valumes·. (b) Law af Avagadra i

:----;;~--1'-~~0r!:a~;:~~~;~t~~~~~:;the 'm~leccl~~-~-~~::~~=~~~:l~~-~£!!lass -.t---~I
i (a) Structural formula (b) Molecular formula I I

_i lct§~}Jiri~IJ~!~ul~ ~~J G!~Ehic_farmula .: J J

vi. I A chemical reaction occurs when the energy of the reacting molecules is I I
I (a) Less than the activation energy of the reacti0n_
I (b) Eqllal to. the activationenergy of the reaction .

, I ( c) Mare than the activatianenergy of the .reaction : .
•. __ __i_J~~ual to. or mare than the activation energy of the reactian

vii. I A reaction which proceeds with absorption of heat is termed as
i (a) Exothermicreaction (b) Endothermic reaction

__ __I _(~L!'~~~~<2:-5p~mical!eac~an __ ._____ (~)~~atachemical reaction _. J
:viii. i A photochemical reaction is I i
! I (a) C~t~yzed b~ light (b) Used to. c~nver: heat ~n~rgy int? light t-- i
; U01mtiated by light {s!)_Accomp~led WIth errussion of hght_____ __I
i ix. I The excess energy of the reactants required to. dissociates into products is known I

I as (a) Activation energy (b) Binding energy ':
, _ _ .1-- j~tTh!eshald en~!gy ~ ..Js!LIherElal ~nergy . ~I !

, x. ! Combustion reaction is . I
: I (a) An endothermic reaction (b) An exothermic reactian :
i L(~LAn autacatalytic reaction (d) A p-.h~~a(~he_mi~~~~.9-cti~~ _ _ j
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---.-l---------------.---.-.-------.--------.---.-------.---- ..-..-...---..-.- ..--- -...-.....'i- ....

_q~_._S?..9!!.~~~~~typ_~quest~on~!.questi~ns ~ 2.5 m~~~t__ _. ._______ .._(lOt
A. E~lain the standard heat of reac!ion with suitable example and correla.tio~..:.. :_
B. Define the calorific value of fuels and how to calculate the unknown properties! I

of the fuel. ; j
A gas mixture has the following composi~on by volume: sulphur dioxide 8.5%, i
oxygen 10 % and nitrogen 81.5%. Find' ", ' . .' . ..... .' . .' . I

-. I

i J~i~Ln~~:!.%s~~;:~~~:;~;t a tempe~ature of 473 ~. :~~2.6~.~~ a~d _. _ _ L
D. I Calculate the standard heat of reaction tJl;98 for the reaction I

~e i

I
i

Ie.

L
Components FeS2 °2 Fe203 S02
tJl;98 (kJfmol) -178.03 0 -822.75 -297.11

I<i.3~·i D~ive. the correlation for Molal heat capacity at conshmtpres~ure-~d he~t 05 I

r---I capacl'!y at constant volume. .---- -- '
Q.3B I 500 kgmoljh of 40% of solution of Ethylene dichloride in Toluene is fed to 05 I

I middle of the distillation column. The distillate column 95% mole% Ethylene I

I
I,'dichloride and the bottoms consists of 90 mole% Toluene. What is the rate of I
flow of each stream? ... .' I

___ . J

!Q4AI~o:~:e:~r~=:J~r~~o:~~~hi~::~ta~~:ex::pl:~Plainthestoi~hiometric105--I
1
-·_----_· -----.-- - ------------- ~--·- .. --·-·------·--·--··--- .. -··I-·--· ..-.. ,
i Q.4B! In manufacture of hydrochloric acid, gas containing 20% HCl and.80% air by I 05 . !
II volume enters an absorption tower at a temperature of 323 K and pressure of
I 99.325kPa. 98 % of HCl is absorbed in water and remaining gas leaves the tower
I '1 at a temperature of 293Kandpressure of 97.~92 kPa. Calculate (i).~e weight of
I HCl absorbed/ removed per m3 of gas entermg the system and (ii) the volumeL_ .._L<.?Lg_<:.s.)e~inKP~m:' of$~~nte~~g..!he~ys~~ .__..__.. . ~..: __ . " __.1. _
I.Q.5A I Explain the limiting reactant and excess reactant with s~itable example and 05

correlation. .
-Q.5B ., A g-;;~o~t~ing 96 % ethylene an-d-4-%-b-u-ta-nesbyv~lume is passed through-~ 05---

bed of an activated carbon where 98% of the original butanes.areadsorbed and
none of the ethylene., In five hours of continuous operation if quantities of ,..
butanes removed are 0.5 kmol,. find (i) mole percent ethylene in gas leaving
carbon bed and(iD mol~ flow rate of the feed gas to the carbon bed. i

I
L.

I

Ethyle~e oxide i~ ~anufactured by the oxidation of ethylene.' 12Ok~~i~TI-05-----···
ethylene and 120 kgmol of oxygen are fed to the reactor. The conversion of ,
ethylene is 75% and the percentage yield of C2H40 is 95. Calculate the
composition of the product stream leaving the reactor. The reaction taking place I
in the reactor are: C2H4 +h02 ~ C2H40, C2H4+302 ~ 2C02 + 2H20

.-'--'-----~---------. -- ...-----~.--.-- ..
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-.-.-~'.-------._-_-.---..--_..-..--.----.----..- -.------.-------.---------.--r---
Q.6B ' A mixed acid containing 65% sulphuric acid, 20% HN03 and 15% water is to be 05 i

i made by blending the following liquids: I i
1 (i) A spend acid containing 10% HN03, 60% H2S04 and 30% H20. - I
I (ii) A concentrated HN03 containing 90% HN03 and 10% H20. 1

I (iii) 20% Oleum (80% H2S04 and 20% S03). I
I How many kg of the acid must be used to obtain 1000 kg of the mixed acid? I

;! - OR . I,.- ..··-·....·-·l--···.. .-....- - ..-.-.--.- ...----.--- ..-...-.-.....-- ..--....-.---...-..--.-.--...--..-------~---- ..-.-- ...------ ...--- ...-.-.----- ..-- -- ..·-..- ..·..-1
i Q.6B i Absorption system utilized for absorption of solute gas A. The flow rate of _05 ,
i I solute gas is 1000 m3/h at temperature of 303K and pressure 101.325 kPa with I
I i 15 vo!u~e% of solute A, the molecular weight of solute ~as is 6~. The lean gas I
'! contammg 1 volu.~e% ofsolut~ A, the recovery of solute IS 1 weight's of A and I
\. . .1 the solvent contammg 0.01 weight's of solute A. calculate the mass flow rate of I

l.... J th~ sol~ent t<?the absorption tower.' . . . . .,

: Q.7A-I The fresh feed to the pr~cess is 10,000' lb/hr of a'40% aqueous sodium hydroxide 05
i i solution. The fresh feed is combined with the recycled filtrate from the

I crystallizer, and fed to the evaporator where water is removed to produce a 50%
i NaOH solution, which in turn is fed to the crystallizer. The crystallizer produces

I
Ia filter cake that is 95% NaOH crystals and 5% solution that itself consists of 45%
NaOH. The filtrate contains 45% NaOH. Calculate: .. . .

I (i) TIle flow rate of water removed by the. evaporator, and the recycle rate for
I this process. . .
, (ii) Assume that the same production rate of NaOH flakes occurs, but the filtrate
I is not recycled. What would be the total feed rate of 40% NaOH have to be I
I then? . .. . . I

6:7Bt~ih;,:~~~!tl!s°!:~~=;drr:yIDth~ei::~~~a:~r~~~~~t~s :300\:~~~f105 :
I S02 and 130 kgmo.l of O2 are fed to the reoactor. If the percentage conversion Of~1

;_._._..__J..:,s02is_60,~_<:!l_culate_Qt~~omposition of the PE_~c!~ctstream on mole basis. . __ ,
, I OR I
Q.7BTA~-~queous ;olution of pyridine containing 27% pyridine and well in batch' 1 05 I

1\ extractor and the mixture is the allowed to stand for phase separation. The
extract phase contains 11% pyridine, 88% chlorobenzene and 1% water by

I
weight. The raffinate phase contains 6% pyridine and 94% water by weight.
Calculate: I

I . I

_ ..I_~_ _m) __..~.;.~~~:~Z~ti~~~f~~~~~:~~!..~fe~~J2~?_~9 0~190 _~&.~if~~d.__.. . 1._-..1

. !
I
I

I I, I
I I
I!, '
,

: Q.8A"fA-;01uti;n contall~ing 10% s~dium chloride, 3% potassium chloride ~d water is 110
, I fed to the process shown in figure at the rate of 18,400 kg/h. The compositions I

I jOf}~estream, are as follows: evaporator product NaCl: 16.8%, KCl: 21.6% and I
water. Recycle product NaCl: 18.9% and water, calculate the flow rate in kg/h L..-J

i.. Cl£l:dcomyute ~e com"'position of fe~d to the evaporator.---~-~---~.------~
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------±-
r-Q.9AlFl~e gas leaving the boiler stack at 700 K has the following composition on mole 1"10
I IIbasis. Carbon dioxide 14%, Water 11%, Oxygen 3% and Nitrogen 72%. Calculate

I the heat lost in 50 kgmol of gas mixture above 350 K using heat capacity data
-I given below: C;=a+bT+cT2,kJ/kgmolcK ,

:
I II . I

r • I !

i' : F-J
Q.9~ The average molecular weight of a flue gas sample is calculated by two different 10 .

I : engineers. One engineers uses the correct molecular weight of 28 for nitrogen !
i and determines the average molecular weight to be 30.08, the other engineers II

i uses an incorrect value of 14, and calculate the average molecular weight to be
I 18.74. Calculate: (i) Find the volume percentage of nitrogen in the flue gases,~:~~

- (ii) If the remaining components of the flue gases are carbon dioxide and oxygen;
, find the volume ercentage of each of them. I,- -----r--- --- ---------------, --

'

I Q.9B i-Cal~~lat~-ilie calorific value of a bl~: furnace gas analy~~g - 22% C~rb;-n 10-- j
! Monoxide, 13.5% Carbon Dioxide and 63.57% Nitrogen. !
I (a) C+02=C02; flHr~: -84kcal, (b) C+O.502 = CO; flHrxn:-36kcal I

II Also calculate the theoretical flame temperature for the combustion of this gas i
assuming theoretical amount of air is used, the combustion reaction is complete !

and reactants enter at 30°C. C; = a + bT + cT2 ,kJ / kgmol • K , where a, b and care
11di 1 t t d al b 1

Component a b x 103 ex 106

CO2 21.35 64.27 -41.01
H2O 32.49 0.08 13.21
02 26.01 11.76 -2.35
N2 29.60 -5.15 13.19

a rmensiona cons an an v ue are grven eow:
Component a b x 103 ex 105

CO2 10.55 2.16 -2_04
N2 6.66 1.02 . --------

I
'1

!

CO

~A"__'c=i""'r'___l- ~~~ 1....._1 _C_o_m_b_u_s_L_io_n---il C~2 ~1_1_1_C_o_m_b_u_s_ti_o_n_ '--_---I~~~2

N2 _I ~

********************************************Good Luck***********************************************
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