CHNG: T8 PR ORI A A Bach

I A student is required o demonstrate o high level of comprebension of the subject, especially

in the social sciences.

The word closest in meaning to comprehension is

{A) understanding {3} meaning {71 comcentralion {127 stability
Answer: (A

s Choose the most sppropriale wond from the oplions given below 1o complete the following

senlence.

One of his biggest was his ability to forgive.

(A vice () virtnes {C) choices { 13 sirengih
Amswer: (B}

x Fajan wis oot happy that Sajan decided 1o do the project on his own, On observing his
unhappiness, Sajan explained 1o Bagan that he preferred to work i ndependently,
Which one of the staleiments below s logically valid and can be infemed from the above
senilences?
(A) Rajan bas decided {0 work only in a groop.
(B Rajan and Szjen were formed imto a group against their wishes,
() Sajion hid decided to give in 1o Rajun’s request 1o work with hin
(I3 Rajan had believed that Sajan and he woull be working together.
Amswer: ([7)

4. Ify = 55 + 3, then the tangent ot 8 = 0,y = 3

(A passes through x =10, vy=0 (B} s o slope of +]
() is parallel o the x-axis {13) has a slope of -1
Answer: ()

Exp  y=5x +3.d—j'=!un
ilx

Slope of Lan gent = l:ll = {xle=l

Fyll, pul

Slope =0 = tompent is poralled @ x-axis.

5 A foundry has & fixed daily cost of Rs S0,000 whenever it operates and & variable cost of Rs
BO00), where O i the duily production in oanis, What is the cost of prodoction in Bs per
fonne fora daily predoction of 1900 tonnes?

Amswer: 1300 (o | MK

Exp:  Fined cost = Rs 50,000
Vinable cost = Ra. 3000}

Q) = dally production in tones
For 116 tonnes of prodoction daily, 1otal cost of production
= S0 00N S DO = 1360, 140

i]{I'JJULI= Hs 1300

S0, cost of production per ionme of doily prodection=

HNote: Information provided here i= only for referenoe. It may wvary the originsl.



GOty TW5 Marks Each

i Find the odd one in the following groop: ALRVX, EPVZE, ITZDE, OYEIK

(A ALRVX (B) EPVZR () ITEDF (M OYEIK
Amswer: ([3)
Expt  ALRVX-—only one vowel

EPY ZB—only ooe vowel

[TZDF-=only one vowel

OYEIK —three vowels

% Anuj, Bhala, Chandan, Dilip, Eswar and Faisal live on different floors in o six-storeyved
huilding (the grommd floor is numbered 1, the foor above it 2, and so on). Anoj lives on an
even-numbersd foor. Bhola does nof live on an odd numbered foor. Chandan does not live
an any of the floors below Faisal's floor. Dhlip does not live on floor number 2, Eswar does
nol live on o Noor immediately above or immediately below Bhole, Faisal lives three Noors
above Dilip. Which of the following floor-person combinations is cormect !

A Bhola Chandan Dilip Eswar Faisal

LAY f 2 2 1 3 4

[REN 2 & X 1 3 4

L8] + 2 L] 3 I 5

i) 2 4 [ 1 3 5
Answer: (HB)

Expe  (a) Anuoj Even nombered floor (24,6
(b} Bhola: Even numbered fioor (2.4,6)
{¢] Chandan lives on the oo above that of Faisal
i) Dilip: not on 2™ floor,
(e} Exwar: docs nol live immedintely above or immoediaely below Bhole
P the opticns its dear, that only option (B) satisfes condition (e},
S, correct Ans is (B)

£ The smallest angle of o tangle is egual (o two thirds of the smallest anple of @ quadrilaesl.
The ratio between the angles of the quadrilateral is 3:4:5:6. The largest angle of the triangle is
twice its smallest angle. Whal is the sum, in degrees, of the secomd largest angle of the
trangle aid the lorgest angle of thi guacdelateral?

Answer: 180 o 180

Expe  Let the angles of guadnlaiem! are 33 4x, 5x, 6x
8o, I+ 5x+6x = 360
¥o=30
Smullest angle of quadrilateral = 320 = 607

)
Sumnllest angle of triangle = :‘x F =40
Largest ungle of tangls = Eﬁ-m“ = G
Thres angles of trinngle are 40, 60°, B
[argest onple of guodrilsterl is 120F
Sum (2™ largest angle of wwngle + largest angle of quadelatenl )
HNote: Informat iuﬁﬁﬁ%:rg?iﬂggh'he re i= only for reference. It may wvary the originsl.
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9. tme percent of the peophislmamse X e Bfechin 6 (1 Two percent of the people of
comntry ¥ are taller than 6 fi. There are thrice as many people in country X as in country Y,
Taking both countries together, what is the percentage of people taller than & fi?

{A)30 (B) 2.5 {115 (D) 1.25

Answer: ([2)

Exp:  Let number of people in country v = 1)

S0, mumber of people in country x = 300
Total nimmber of people laller than 6ftin both (he countries

1 2
—mxm+]mkm—5

. of people wller than 61t in bath the coontries =I§uaxim= 1.25%:,
10, The menthly rainfall chart based on 30 years of rainfall in Agro is shown in the following

fgure. Which of the following are true? (k percentile 18 the value such that k percent of the
daty fall below that value)

RO
T
i}
S04
A0

Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec

(1) U average, it ming more in July than in December

(i1} Every vear, the amounl of rainfall in Aupgust is more than that in Janoary
(i) July rainfull can be estimated with better confidence than February rainfall
¢ivh In August, there is af least SO0 mom of minfall

A (iyand (i) (B (i) and {iiiy () (i) ant (i) 130 (i) ame div)
Angwer; (B

Expe  In the questicon the monihily aversge catnfull char Tor 50 vears his been given
Let os check the eptions.

(1) Cmaverage, it mains more in July than in December — cornsen,

(i) Every year, ibe amoont of minfall In Augusi ts more than thal in January,
= mmy nod be cormect. becise average raimfll is given in the guestion.

(it} July rmnfall can be estimated with better confidence than Febroary rainfall.
= From chart il is clear the gap belween 5 percentile and 95 percentile from eversge is
higher in Febroary than thal in July = corpect.

(iv) In Angust ol least 500 mm rainfll

= Muy not be correct. becanse it 50 yoar wverage.

Note: Information p@nﬁmmég] Hl__—,mgﬁh} for reference. It may wvary the originsl.



QN IS i vy O Mark Fach

1. Cradient of o scalar variable {5 always

{A) o vector B} & scala {Cha dot product (I 20
Answer: {A)
=g e i
Exp  Gmdient V= 1—+ L
P riclien j':"}' =
Iffisa na]mpnim function
V= gn-dl'—i ]H+k;rm=vnw
. For the tirse domain function, fit =1t which ONE of the following is the Laplace transform
of [f{tydt?
a
3 1 3 2
£ Byl o] [ -,
(A) 2 (B) (€2 (D) 2
Answer: (13}

Exp, Wehave I[If{r}dr = {}whm Fs) = L[ r{1}]

!
Sl fpa| <12 5
JL:Jrl dtl i I, ;/] =

& IF M%x) i the complex comjugate of [r) = cosix) + i sin{x), then for real & and b,

(-

L I
LA

b
[r#{x)f {xhixis ALWAYS

[A) positive [ B) negative (€] real (3] imaginary
Answer: ()
Exp. [{x)=cos{x)+isin{x)

[*[x)=confx)=igin{x)
j-l"'{xk_m.]dx = Ij{wn-ls'mx}f,m—lsinx]uia

=je".r_"'d.'n = fidx = b-aeR (0, beR)
— Reeal far real a & b

4, If fix) is a real and continwous function of %, the Taylor series expansion of f{x} about
it minmma will KEVER have a term conbamng
(A lirst derivative () second derivative
(C7) third derivative (139 any higher derivative
Note: InEDﬂBﬂ!‘.‘fdﬂ":‘pravided herse is only for reference. It may wvary the originasl.



Note:

Exp.  Fora redl valued fnmﬁmﬂﬂﬁing':“tjubs »CICH
Taylor series expansion about ‘s’

fix)=f(a}+(x- n}r[a]+ ] f*{n)+

For minims ol x=a, {'{nj= l.'l.

So. Tuylor series expansion of fix) about ‘2" will never conlwin (st derivative lemm

5 From the following list, identify the propertics which are equal i both vapour and

liguid phases at equilibrium

P. Dengity Temperature

K. Chemical potential S. Enthalpy

(A) P and Q only (B} and R only

{C)R and S only {D) P and § only
Amswer: (B

Exp.  For phase equilibriom
Tempeminne: TF =T
Pressure; P* =¥ correst Ans fs | B),
Chemical potentlal;, u* =p'

f. In a elosed system, the isentropie expansion of an ideal pus with constant specific heats iz

represented by
(A) (8)
P / P \
v Y
i) (D)
(P / In{F) \
n{ V] In{v)
Anmswer: (D)
Exp.  Forisenfropic expansion.
PV = cons ban L
Taking log on both sides
InP<yin V=0

InP
ey = —¥= hepative

2% b pasitive lope of InP veIn Vis negative.

Information provided here i= only for referenoce. It may wvary the originsl.



7. Match the followlng ! yww.wingovtiobs.com

Group 1 Group 2
f I. Arrhenios tion
(P [93]' ST
dn, TN
@ [aG) 1T, Reaction equilibrivm consiant
ol
= \ 1. Chemical ntial
iR exp| ﬁuu.] poix
. RT
{%) E{ndp,), =0 V. Gibbs-Duhern equation
(AQ-IIL R-1, 5-11 (B Q-I1L, R-11, 5-1¥
() P-110, R-10, 8-TV (3 P-II1, R-TV, 8-1
Answer: (C)
8. In order toachieve the same conversion under identical reaction conditions and feed flow rate

for o non-aulocatalyiic reaction of positive order. the volume of an ideal CSTR is
(Ad always greater tham that of anideal PFR

i B} always smmller than that of an ideal PFR

{(Cp saune as that of wn ideal PFR

(D} smallier than that of anideal PFR only for fiest arder reaction

Answer: (A)

L |-

Exp.  For CSTR, volume V =———=
‘TJ.

For PFR volume V=

[ex] PRRvolume
CETR volume

=
T

% N
Froun plod i = clear that volome of ideal CSTR {area) is higher than thal of the ideal PER.

g, Integral of the time-weighted ahsoloie error (ITAE) s expressed as

(A} + f' d (B) !l"‘T']i

() :]::}:ﬂt}];h (D) I1’}:1t:l|d1

Note: InEDME‘i‘EE‘JprDvided here is only for reference. It may wvary the original.
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Exp.  Let numsher of people in W&Eq&ft'}ﬂbE- com
So, nunber of people i country L= 300

3
Total number of people taller thin 6t in both the countries= ]ﬂ}zﬁvmﬂnﬁns

a
W of people taller than Bl in bath the conntries =mx]m=]_3.‘i%

10, A unit IMPULSE response of a first order system with time constant s and steady

state gain K is given by
{AJ Llwr (B HPE""' () TKP:'H"E {D'_I ELE u'r
K.z T
Amswer: ()
Exp.  Unit bmpulse inpai %00} = &1}
S0, Xis)=1
Y] K K,
(i o= L [ F =1 |
(s) X(3) wel e
y[ll=£}'~t uh

11. In a campletely apague mediam, if 509 of the incident monochromatic rmdistion is absorbed,
then which of the following statements ane CORRECT?
(P 507 of the incident radiation is reflected
() 25% of the incident radintion is reflected
(R} 25% of the incident radiation is transmitted
(81 No incident radiation is transimitled
CA) P and 8§ only {B) Q and K only {0} P and 43 only (12} B and & only

Answer: (A)
Exp.  Foracompletely opaque systemt= 0= 8
Giiven = =05
o4 T4 |
So,r=05=>P
Finol Ans is (A} P and § ooly
12, [n cuse of a pressure driven laminar fow of a Newtoninn Quid of viscosity (u) through a
horizontal cireular pipe, the velocity of the Tuid is proportional o
A) p {Bj u™ {Cru! {mp™
Answer: (C]
Exp  Pressune dropin case lominar low-is
AP 324l
T o
clerfy Ve ™',

HNote: Information provided here i= only for referenoce. It may wvary the originsl.



Note:

3. Which ol the following stdeine oty aredZHREEE!, com
(1) For a rheopectic fluid, the apparent viscosity increases with time under a constant applied
shear stress
(0 For o psendoplastic Quid, the apparent viscosity decreases with lime ander o constanl
applied shear stress
(R} For a Bingham plasiic, the apparent viscosity increases exponentially with the

deformation rate

(%) For a dilatant fInid, the apparent viscosity increases with increasing deformation rate

(A Poand ) only {18} und B anly (VR amul § anly {03 P and & only
Answer: (I

14, Assume Lhat an ordinary mercury-in-glass thermometer follows lirst order dymamics with a
time constant of 105 10 s o a steady state lemperatere of 0°C. Al time | = 0, the thermometer
is sudilenly immersed in 2 consant lemperatare bath al 100°C, The time reguired (in 5 for
the thermometer (o rewl 95°C, approximately is
(A 60 {B140 {C}30 (Dy20

Amswer: ()

Exp. Givent=10s
For first order system

yit)=K All-¢"]
05=100[ -

= |

=2905= I= t=30sc,

# =

= A Packed towers are prefernsd for gas-liguid mass ransfer operations wath foaming liguids
hecause
(AN packed towers, high liguid (o gas mtics are best handled
(13} in packed wwers, continuous contact of pas and liguid takes place
() packed towers are packed with random packings
{13 in packed towers, the gas is not bubbled through the lguid pool
Answer: (1)

13 A spherical storage vessel is quarter-flled with toluens, The dinmeter of the vent at the top of
the vessel 15 120th of the diameter of the vessel. Under the steady slate concdition, the
diffosive flux of toleene is makd mwm at
{ &) the surface of the liguid
(B the mid-plane of (he vessel

{7 the vent
(13 a distance 20 times the diameter of the vent away from the vent

Anawer: (C)

Exp.  Diffosive Muxis maximm al the venl and remoins sone throughout the veal line ut staady
state.

1. In erder 1o peodice fine solid particles betwiaen 5 and 10 jm, the appropriite size redocing

equipment is
(A Muid energy mll {13 bamner mill
{C) jaw crusher (D smocdh roll crosher

ITnEokEMELA) provided herse i= only for refsrence. IE may vary the aoriginal.



14, Slumries are most conveniemivpusaperbioeat 1obs . com

(A} syringe pumip {B) diaphragm purmp
(7] vacuum pamp {13 gear pomyp
Angwer: (H)

19, Assuming the mass tmnsfer coefficents in the gas und the liquid phases are comparable, the
absorption of OO0, from reformer gas (COy+H b into an aguecas solution of diethancolamine is

conirolled by

() gas phase resistance (B} liguid phase resistance

() both gas and liguid phise resistances {0 compesition of the reformner gas
Answer: (A)

20, Which ONE of the following statements is OORRECT Tor the surfoce reoewal theory?
(A} Mass transfer takes place at steady slale
(B} Moss trunsler mkes place at onsteady sfate
() Confagt ime is some for all the liqoid elemenis
{17 Mass transfer depends only on the film resistance
Answer: (H)

i Steam economy of a multiple effect evaporator sysfem is defined as
A0 Kilogrum of stearn used per hour
i B) kilogram of steam consumed in all the effects for each kilogram of steam fed
i) kilogram af steam used in all the effects for each kilogram of water vaporized per hour
(D) kitogram of water vaporized from all (he effects for esch kilogram of steam fed 1o the
frst eflect

Answer: ([3)

. Decamposition elfidency (ng) of sn electrolytic cell used for producing NaOH is defined ns
(A o= (g of NaOH produced / gmms of NaCl decomposed) £ 100
{B) M. = (grams of NaOH produced / grams of NaCl charged) x 100
(0 N, = (gram equividents of NaOM prodoced £ gram equivalents of NaCl chiged) x 100
(D) 1, = (theoretical current [o produce one gram eguivalent ¢ aclual corrent o produce ong
gram eqquivalentp x [}

Amswer: (C)
23 The vessel dispersion number for an ideal CSTR is

(A)-] (B0 {1 {13) ==
Angwer: (1)

Exp.  Disperion number = %

Fewr nn fadisal fSTR-I-J— —
oL

4. Calalytic cracking 15
LA & hydrogen addition process (B} n carbon rejection process
(') an exothermc process (D) u coking process

Note: Infdlﬂ'ﬂ:ﬂ'giém provided here i= only for referenoe. It may wvary the originsl.



25, Which ONE of the followilf HalmBRAE coRig o9
{ &) The major components of hindiesel ore tglyeerides
{B) Biodiesal is essentially a mixture of ethyl esiers
(') Biodiesel &5 highly arcimlic
{13) Bindiesel has a very low aniline point

Answer: (B}

3.N0-26-55 Carry Two Marks Each

In, Consider the following differential equation
%=x+ln[y}:y=2 atx=10
The solution of this equation at & = 0.4 vsing Enler method with a step size of h= 0.2 is

Amswer: 2.3 w024

v
Exp. — fm
Xp : =x+fny

% =f(xy) = fxy) = x+my

gven x, =0, ¥, =2

Wetave, ¥, =y b, (x ¥ In=01.22 ..

for =0y =y, +h (x5 ¥ )

=02, yi=yixi}=vix,=h] = y(0+02) = y(0.2}

Ly{02) = ¥, =24020(0.2) = 2+02( 0+, }=2+0.2{ D.69315)=2.13863
¥o = ¥, ) = y{x +h) = y{02+02} = y(04)

L y(04) =y, =y, +h, (x,. ¥, }=2.13863 +0.20( 0.2, 2.13863 )

=2.13863 +02{ 0.2 +1h(2.13863) |

=21 13863402 [ 0.2 +0.76016}=21.33065

. The integrating factar for the differential equation
b SR SRR
dx  1+x Ry ds

A) — B) (1 ) x(1 ) =
W Tex (B) (143} ©) xiiex) W 7=
Adiswer: (A)
Exp.  Given differentinl equation . - 1+%
dx l+x

dy -1

— = — Fn:—

R

:|_,J=
LF = t_[rh =p 0 gl 1
l+=x

HNote: Information provided here i= only for referenoe. It may wvary the originsl.




Note:

swipgovibiobs ,com

W, The differential equation %ujﬁ +x’y=¢" isa
X

(A non-linear differential equation of first degree

(B} linear differential eguaton of irst degree

() linear differential equation of second degree

{121 non-linear differential equation of second degres
Answer: ()

Exp. Civen equalion

%+ :l."d—d_:--t’y =g
This is clearty o linear differential equation
Chder =2
[egree =1,

M Consider the following two nonol distdbations
f{x}=exp{-mx'}

| il o
fif,t].uﬁl:xp{-;{i +11-—l]}

If p and o denote the mean and standard deviation, respectively, then

LAY <, and & <o) (B} p, <p, and o > a)
(C) po>p, anda) <o) (D), >, and o) > o
Amswer: ()

Bxp: [[x).= M3

| L gmp V'
Comparing with, rm:mu [T“|

)

|
=i =0 & W?:_E-

|'|'|'.-nl| 1 Liyaf

= L lll i
Lix}= . in

ifui
1 Sk
Conmpaning with, [(x] = Tt T
a+in

=1 &a, = Jix
=y > h &6 <6i=(C)

30, In rolling of two fuir dice, the colcome of an experiment is considerad 10 be the sum of the
nambers appearing on he dice. The probability is highest for the oulcome of

Answer: 699 10 7.0
Exp.

FIANEEFDEEFREEEAEEE AR TR AERE

Information provided here i= only for reference.

It may wary the originsl.



Note:

&=

I-"{;] " 3 Hrh.wifgl.vLj_iuT_.ﬁl_ut[\ 3 P 3 3
3% | 36 | 36 | 3 | 3 [ 36 | 3 | 36 | 36 | 36
Where X i a random variable denotes the sum of the numbers sppeating on the dice.
P{x}= cormesponding probahilifies

~The probabitity is highest for the outcome 7" Le., %

1, A spherical ball of benzoic acid (dinmeter = 1.5 cm} is submerged in a pood of still water. The
solubility and diffosivity of benzoic acid in water are 003 kmolin? and 1.25 x 107 m'fs

respectively. Sherwood number is given as Sh= 2.0 + 06 Be™' S¢™. The nitinl rate of
disselution {m kmolfs) of bemzoe acid approximately s

(A} 18077 {B} 354 =00
() 354=107" (I 3810
Answer: (B)

Exp Sh=2+06R™ 8™
Dhnmeber =1.5 o
Solubility =003 k mrifm'
Diffusivity =1.25x 10" m’fs
Given Sh=2506{Re)" (8¢

Initially Sh -2
K.d = :
——=2,K, = Mass transfer coelficient {myfs)
'
1%]2 g
oK, =2y it wsec
T 3=
Imitlal mate of dissolution = K A{C, - 0= K AC,

=167 107" xmx (152107 ) x0.03= 3.54x 107" kmolfsec

3z, A wel solid of 100 kg is drhed from o moistore content of 40w1%: to 10wt®. The critical
mnisture confent is 153w1% and the eguilibriom moisture content is negligible. All moisture
contents are on dry basis. The falling rale i3 considered (o be linsar, IE takes 5 hours (o dry the
material in the constant rate period. The duration {in bours) of the falling rate perod i3

Answer: 1.1 1o 1.3

Exp. Given X, =04
My =101
X-=015
X*wi}

Constunt rate period
, X

Information provided here i= only for referenoce. It may wvary the originsl.
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Note:

. W wingovtiobs ,com
§ WML MingavE)

5
=X X} —=——=0
SRR, al AN, 025

N?“':"x"}
(X, —X"
_8{X.-X*)

o

Fulling rale pericd, N =m{X -X*)=

X, -X*

In
X —-X=

Ny X
L =u,!a'k

ST
X_-F |[x—:‘i*'|'

0.15
L =20%045n 222 ~1 216 b,
10

33 A brick wall of 20 cm thickness has thermal conductivity of 0.7 W m™' K. An insulation of
thermal conductivity 0.2 W om' K is to be applied on one side of the wall, so thai the heat
transfer throegh ihe wall is redoced by 75%. The same temperatere difference is mainiined
across the wall before and after applving the insulation. The reguired thickness (in cm) of the
inzulation is

Amswer: 170w 17.3

Before insulation beal fux
IT: AT
=k, A =~k A
Q,=-k ra A3
After applying insulation heat transfer decreases by 75%
AT

Ll ticani

Exp. k. =02 W/ mk

Tuking A =1m’ k
i
AT AT

Q, =015, =Ul’r“—1=

07
08 02 Ax,

T —

43 &,

07 2

i, —f

20em I Ax 1

1
k= 07 Wimk

T Wy 02

(hix02
7

>, = =1 T4m=17.14amn

3, An odl with o Dow rate of T00 kg is to be cooled using water in a double-plipe connter-flow
heat exchanger from a temperatore of T0°C to 407C. Water enlers (he exchanger al 25°C and
leaves al 40°C, The specific heats of oil and waler are 2 k) kg' K" and 42 kJ kg' K,
respectively. The overall beal transfer coelficient is 02 kW m” K. The minimum heal
exchanger arca {in m' ) required for this operationis

Amwer: 375 10 3.95

Information provided here i= only for referenoce. It may wvary the originsl.



Note:

Exp. wWwiW.wingovtiobs ,com
Cliven Oy, =2kl kg 'K Cw=42kIkg” K™ ail (70°C)
=02 kW m K" | 4 I
AT, =15°C, AT, = MF°C
i D 25°C
L:«ﬂ'l:--tII1 2‘!‘ 1.64°C [
15

L]
Heal transfer =mx2x{?tf--m‘]-=lb.ﬂu

Q=UA{LMTD]

16,67

=—=3185m
022164

3% Which ONE of the lollowing is CORRECT for an ideal gas in a closed system?

@ (), v=or(3g), @ {5),p=on(53),

() [:ﬁ] VnnR(i::] () [ﬂs p= nR[:l[;J

bl o
Angwer: (1)
uB‘.[‘.'—u ]
o

Fundamental property nelation
dl] = Tads — Py
—:[EJ =—!’amlrr_£-J =

¥ ('h' A ! dﬁ 5
=PV = 0BT = [ncorrect

| dI—l [

P=nk

LaP J l
Fundamental propemy m]aﬁm
dH = Tds + Vidp

i dil’

i P mj[...] =7
[ ap ), 98
=V =aRT = Incormecl
—PY =nRT = incorrec
"W = oRT = cormect.

Exp. [A)

()

¥

(B)

(€]
(D)

Information provided here i= only for referencoe.

It may wary the

ariginsl.



36, A hinary distilation col s W EEREGEEHIRE nidl eed containing 20 mol% vapour. I
the feed quality is changed 1o %0 mol% vapoor, the change in the slope of the q-line is

Answer: 36 10 39
Exp.  Peed conlaing 206 vapour, so g = L8

0.8
o T G e M . B
il R e

Now feed contmns 80% vapour, = 0.2

th‘v:j_ e
g=1 =03 4

Change in I.ID]I!II--II'F-'t =375

37 A homogeneous resction R — P ocours in o batch reactor, The conviersion of the reaclant &
is 67% after 1 0 minutes and $09% after 20 minotes. The mte equation for this reaction is

(A} -1 =k (B) —ry =kCy (Ch-1, =kCy (D) =1y = kCF’
Answer: (B)
Exp.  Foran ideal batch reacior A= I&: ]"'I_E:._{.L
f T &.KC
€, =0y (1-X,)
dC, ==C, dX,
a A
f=oi "'I dx.n 2 Enu 'ixa. -
kqu“_x 'F" }' ||[I—x..']
1 III 1] J| hl »]
E| %
|=£".E|-l."'_ (=X, e '|-;
k I=n

for renciion B — P X, =07, 1= Himinutes
X, =0801=20minoles

033" - 0

=i
AR :_“

Diivaling equation { | | by equatien {2
1 033—|

2 03—

Solving we geln=2

Note: InEDmatiD’fF-pi’p?kﬁd herse is only for reference. It may wvary the originasl.



38, A yapour phase catalytic feacion [CEr R =5 5T TolGws Rideal mechanism (R and § are not
ailsorbed). Initially, the mixture contuins only the reactants in equimolar ratio, The surface
reaction step is rate controlling. With constants & and &, the initial rate of reaction (—r,) in
terms of todal pressure (P} s given by

aP ab
(A) =i B} —p =—1= () =r =
) %=toes, BT ) =%

af?
(14B )

IPJ

THL M
I +hE, !

o
Amswer ()
Exp. Ry miechinism

ﬁ!g]—ﬂqﬁk?ﬁ—s

A-S+Bigler=t AB-5 (e controlling)

AB-S—AB

Here s = adlsorption site on catalyst surface

A-5
b =TATs

and Tor mie controlling siep
-¥=K;(A-s)(B]-K,(AB-§)__[1l})

Alse, votal nummber of sites s 5

B ={8)+{A-8]+[AB-5] _(m}

Initinlly surfoce covernge of AB will be very low, so{ AB=8)=0

]_Eli

RiaiE] - {ATS]
Rt ®=Ge-1a)
=K (A)S; - K (A-S)A)=(A-8)= f“"‘“‘_ﬁf?&n

Now, for rate controlling step, — 7= K, {A-8)(B)-K  (AB-8)
Initial pane mesan concentration of [ AB-5) =0
H‘“l_‘r'u:K.'l:-"‘_sHH}

KK (A LS
=R AN B,

I+K {A)
For the given reaction (+R—8 with reactinis in equimelar rutio
'Tn’R?K: hE a P .

I+KF I+bF

HNote: Information provided here i= only for referenoe. It may wvary the originsl.



3. A incompressible Auid is g 1B EEH Sffiuciil section of length L and has a 1-D (x
direction) steady state veloaty distnbution, u=u [HET] If 0,=2m/s and L = 3m, the

convective acceleration (in m/s’) of the fAnidar Liis
Amawer: 7.00 16 8.0]

Exp. =0
Convedive um:il.mlm% yE‘ "

=

Poting o, =2 L=3

B,

il x = L., ¢onpvective sceelpmiion =2 L = ] :ly",u i
4, Maich ihe following:

Group | Group 2
(P Tonk in series model { I} Mon-isothermal reaction
() Ligoad-liquid extraction (1) Mixer-settier
(B Opliniom lemperalure progression {111} PFR with axial mixing
(5] Thiele tiodilus (V1 Solid cotalvzed reaction
(A P-11, -1, R-1, 5-111 (H) P-1,Q-11, R-111, -1V
(C) P00, -1, R-IL 8-V (Oyy PINO, 3-11, R-1, -1V

Answer: ([

Exp.  Tank in series model — PFR with axial mixing
Liguid-liguid extmation — Mixer setiler
Optismr tempel e progression —» Non-isothermal reacton
Thiele modulos — Solid catalyst redchion.

41. Two elemental gases (A ad B) are reacting o form a Hgud (O3 in o steady state process as
per the reaction. A+ B-—sC. The single-pass convension of the reaction i only 20% amd
hence recyele 18 used. The product i separated completely in pure form, The fresh feed has
4% mol of A and B each along with 2 mol% impurities. The maximuem aflowable impurities
in the recycle stream is 20 mol%. The amount of purge stream (in moles) per 1 moles of

the fresh feed is
Answer: 900 101,01
Exp.
Feed
- A+l —» # ' product |

1005

¥ (B +F) e=20%

r=20%

p purpe, P2 =20%

HNote: Information provided here i= only for referenoce. It may wvary the originsl.



Note:

Basis = 100 miles of fresh [l - wingevtjobs . com
A =29 moles; B =49 micles;

Inert, ¥ =2 moles

Crverall balance on inert

I=Pulli=P=10

42, Carbon monaxide (CO) s bumi in presence of 200% excess pure oxygen and the fame
temperature achieved is 2208 K. The inlet streams are at 25 70, The standard heat of
formntion (al 25 “C)p af {"CI anid CO: are -110k) mol ' and -390k) mal , respectivedy, The
beat capocities (in J mol " K ') of the components are

c, =25+14%107T
L

C,,, =25+42x107'T
where, T' is the lemperafure in K, The hest loss {in kJ) per mole of OO bumi
is.

Answer: 324010 38.0

Exp [‘ﬁ+-ilrl.'i_-—-r{'l],

Basis: | mole of CO buarot

Oy supplied = 1L5x3 = 1.5 mole

Unreacted €3 in product = 1 mole

Standdard heat of reaction = - 390 —(-110) = « 280 klimnol.
Heal of reactants = 0 (nt 298k)

EET

Heat of product = [ {{25+14x107T )+ (25 +42:107 T ]}aT

=B5.344 + 159082 = 245376 k) fmicle
Heal |iss = 280— 245376 =34 624 k)

43, A cush Now of Re, 12,000 per vear is received at the end of each yvear (uniformn perodic
payment) for 7 consecotive vears. The rate of interest is 9% per year compounded annually
The presedt worth (in Bs.} of such cash (low af dme ero is

Answer: GO0 1o &1 000

(i) =1
Hep  Bissostwon P T =t
il1+i)
=1 2000 M =6¥95 43
0.00%(1.08)

. A polymer plant with o production capacity of 10000 tons per year has an overall vield of
TR, on s basis (kg of prodoct per kg of mw moteral L The raw malerial costs Bs. $0.000
per ton, A process modification |s proposed 10 increase the overall vield o 75% with an
investment of Bs. 12.5 crare; In how mumy years can the invesied amount be recovered with

InFarm=ieadEional ot o 2 nrily For - refarsaooe; It mavowary bhe original:



wWwiW.wingovtiobs ,com
Answer: 2 55 1o 2.7}

Exp.  Lei number of yeus = n
Total product = 10,0000

Raw material wsed =£.1_LF%H_H
Totul cost of Raw miaterisl= mﬁ'" x 50,000
Tromm guestion
SO,0000c 10, 00e 50,000 10, 000 n =125%10
7 .75

Sulving.n = 2,625 yeurs.

45, A slep change of magnitude 2 is introduced info o syvstem having the (ollowing tmnsfier
funetion :
2

Gls)=g——o
(s} 8 +I5+4

The percent overshoot is

Answer; 16010 168
2 = {13
8 +2+4 D25 + 058+

Exp  Gis)=

Comparing with (i (a)= —IEJ'—-

TE+2pms]
T =02 md 2pr=0.5
=05 p=05

nxS

overshoat = up[ uﬁ_n_]—up[J ] = (L1630

% overshool = 16.3%

46, Given below is a simplified block diagrmm of o feedforaard control system.
Dis)

i3, (5)

ayl%)

.%‘-_‘? {l}

NMote: Information provided here is oniv for reference. It may wvary the originsl.




Information provided here i= only for referencoe.

wWwiW.wingovtiobs ,com

The transfer function of the process is G?zi] and the disturbance transfier funotion is
i+

l . The trmsfer function of the PERFECT feed forward controller, Gis)pis

Gym—=
2" +25+41
-5 -5 <]
() —— =5
Jm (B 5rl) {C} T () =5is+1)
Answer: (C)
Exp  —B)og (s)xG. ()4 G, (8] T
p I]I:I-ﬁ_ Ky v i
For perfect feed forwand controller, |
no effect of load disturbances,
=, (s}x0, (5)+ @, () =0 Gy %) Gul#)
E —;(s) -] =1
=1 ¢ i_q,}: .-J e =
G (a+1} 3 S{asl) 1
a+l - ﬂr‘ﬂ] Yis}

47 Thie bottom face of & horizontal stal of thickness & mim 18 maintained at 300°C. The top frce
is exposed 1o o flowing gas at 30°C. The thermal conductivity of the slab is 1.5 W m' K and
the convective beal transfer coefficient is 30 W m” K. Al steady state, the lemperature (in

“C of the top face s ;
ki T, =3°C

Answer: 268 1o 274
ElP = Tyl T
K=15Wm'K & i

HPC
h=30Wm’K"

Al sizady stade
heat fux due o condoction = heal fux due (o convection

o [573-T))
[T
155731, )= 607" e 3N T, - 303}

=hA(T, -303)

850.5-1.5T, =0,18T —54.54
T =544.07 K =271.075C.

It may wvary the originsl.
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44, In a steady incompressible fow, the velocty dismbotion is given by W =3x] = Pyl + Sqk,

where, Vs in m's and x, v,oand zare inm, In order to satisly the mass conservation, the value

af the constant P (in s} {8
Answer: 7.99 10'8.01
Exp  Given ¥ =3zi- I-'y:q'-i- Sk

[or miss conservalion af constant density

.3..?: [

Ly Wk

dx vy oy
>3-P+5=0:==P=%,

49, Maich the following

Group | Group [T
() Turbulence i} Reciprogaling pump
() NPSH (11} Packed bed
(B} Erpun egusion (111} Fluctuating velocity
(5] Rotameter (V) Impeller
(T3 Power number (V) Vena confracta
(A) BT, R-11, T-IV (B Q-V, R-I1, 8-11
() B-111, R-1V, T-=I1 (13 Q-1 8-¥, T-1V

Answer: (&)

Eip  Tubulence: Charctenzed by Muctaaling velocity.
Ergum equation! for calealating pressore drop in packed bed,
Power number: For caleoluting power consumplicn in mixing tnk.

Si. In a steady and incompressible fow of a fuid (density = 1.25 kg m™), the difference
between stagnation and sfatic pressures al (he same Iocation in the Dow s 30 mm of
mereury (deénsity = 13600 kg m}. Considering gravitational acceleration as 10 m s°, the
fluid speed (inm s} is

Answer: 79 1o 82

Exp. Bemoulli’s equation

! HE-P
e S SR }L
mE 2B M P

3 _ P o ™ |
I:;mm] f =HJ_1:!56EH".I:-LH}H3{J:HH -

PP 123

v =22 3260 =508 mfsec

3164

HNote: Information provided here i= only for referenoce. It may wvary the originsl.



Note:

51,

Consider a binary liguid

CJ 2P

nqmjii?l'i

gbs,

th its vapour at 26°C,

Antoine eguation for this system is given as Ing._.,,p,"'=h—% where € is in “C and p in

Tarr.

The Antoine constants (4, B, and ) for the system are given in the following table.

Component A B C
1 T4 1218 2%
i 6.3 120 233

The vapour phase |5 assamed 10 be jdeal and the activity coefficients {'r} for the non-ideal
lignid phase are given by

Infy,)=xi|2-06x,]

In{y,}=x{[1.T+06x, |
If the mole fraction of component 1 in liguid phase (x1) is 0,11, then the mole fraction of
carnponent 1 in vapour phise (v} is

Amiwer: (LGS 1o (.75

Exp.

Information provided here i= only for referencoe.

log,, B =A"!Tuu'
Var component |,
fog,, P =7-—1210__ 92549
254+230
P =179 846 Torr
and Inly, )==3{2-0165, )
put x, =011
¥ =exp| 0.897 (2-0.6x011) [ =y, =4.627
For component 2, log,, BT = 65— 1203 = 1637
£ 354213

P =436 Tam andIn(y, )=x) (1.7 =0.6m, )
¥, =expl 0.11° (1.7 + 06x0.11) |

=¥, =1 (21598
From modified Raoult's law, v P=xyP" and y,P=x,v,B"
.

R N

b 0,1 14 62T % 1 70846
U0 12 A 02T ] TO BG4 (18] 7] 398X 4336
=y, =0.699,

It may wvary the originsl.
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52 A process with rransfer fimction, G, z—] is 1o be controlled by a feedback proportional
H_—
comiroller with p gain K. If the transfer functions of all other dements in the contral loop an:
unity, then which ONE of the following conditions prosfuces a stable closed loop response?

) K.=025 (B} DK, <025
() LIS< K, <05 D) K.»03
Amswer; (11
k.
o L ey
+k .0,

charscleristic equation 1+ k G =0
5
14k, —={s-1)+2k =0
s=1 ~

s+(2k, —1}=0

for glahle closed loop respanss
% —1wtl
=k, >05=(D)

53, Consider the following Bock diagram for a closed-loop feedback control system
s}

Gy =

A
g, =05 I—c G == Clst
s i

= |

R{y

o =1

A propodional controlles is being vsed with K. ==4. Il a step change in distarbance of

magniimde 2 affects the sysiem, then the valoe of the offset is
Answer: (149 10051

t‘{".:l = —:':_,l._ﬁ % _IJ'IE- " _:
= M 28
Bis) |+1L__.LII.5| -: ] 1_-'1. s=2k.

Dis)=

w |2

offsel =0— i1n15'f."[ﬂ:|——r1r||1—| E_n.iu.

Information provided herse i= c-nly f-::lr reference. It may wvary the

ariginsl.
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54. [Tetermine the correctness or olherwise of the following Assertion o] and B easen [r].

Assertion: Sipmificant combustion of coke takes place onby IF it is heated at higher

temperature in presence of air,
Reason: C+0, 500, jsan exothermic reaction,
iA) Both [a] and [r] are true and [r] is the cormect reason for fa)
(B Both [a] and [r] are troe but [¢] is not the comect reason for [a)
{1 [a] is comrect bt [r] is false
(1) Both [a] and [r] sre Gilse
Answer (B)
Exp.  Both [a] and fr] are troe bt [r] i not the cormect reason for ja).

55, Muatch the mw neterals of Crroups 1 amd 2 with the fined prodocts of Groap 3

Giroup 1 Group 2 Group 3
Py Ethvlene O Anmnonis Ry Synibetc fikre
P Propvlens £),: 1-Butemn: Ri: Nvlon 66
Py Adipic acid (e Ethylene glyeol Ry LLDPE
Pa: Terephthalic acid 2y Hexamethylene diamine R i Acrvioniirie

(AJP2Q, 3R B+Q R P 4Q, R, P +Q, R,
(BIB+ = R P2, SRR+, S RoP 20, 2R,
|:l'-':ll"'1,+{.!:—hﬂ,.i P+Q, 2 RaP+Q 3 RP+Q, 2R,
(BB« =R P +Q, = RP+Q, = RP+0, 5 R,

Answer: (1)
Exp.
Raw material Pr ot
Ethvlene + | - Bulene LIDPE | Linear low density PE)
Propviene + Amamonia Acrvionetrile
Adipic Acid+ Hexomethvlene dinmiie Nylam — il
Ferephthalic acid + Ethvlene giveol Synthetic fibee

Information provided here i= only for reference. It may wvary the

ariginsl.
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