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1. 3O ERT A9 HREA #F UEQH BT T S-emea Ser @ HUH dewar ¥ wera
AT & IMUR W 3l ofaa adiem & forw 3mafa fear mar &) 3 3mg s
fremua & srqur 3ndfaig degar a9 wad ¥ ot sraeht reafiar srediepd it S

You have been called for the written test based on the online data furnished by you in the web application and
testimonials in respect of your qualification. If you do not possess the required qualification as per our advertisement
your candidature will be rejected.

2. Hﬁmmﬁ%ﬁmﬁmﬁaﬁﬁﬁmmﬁm/qﬁmﬁwmmm
ﬂli%_ﬂ |

You should sign the hall ticket / photograph only in the presence of the Invigilator in the examination hall.

3. UH-UF 50 I8 US § b UH-JRETHT & TU A

The Question paper is in the form of Question Booklet with 50 objective type questions.

4. 9HT & 3T & & AT oW1 NTANR FTR-GReaesr & e
" A separate OMR answer sheet will be provided for answering the Questions.
5. UA-YREdel & U FU Hd WX HAYd W@l $Hz NTANR ZR-Yieger # feu aw
A X _for@r S anfeu| |

Question booklet series code printed on the right hand top corner should be written in the OMR answer
sheet in the space provided.

6. qﬁ-gﬁ?imﬁmamammmm@aﬁaﬁl

Enter your Name and Roll Number correctly in the question booklet.
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NTANR FR-gREasr & wlt gfafdar Aeliapel wr & afd Ege 99 ¥ & & aeh
iyl

All entries in the OMR answer sheet should be with blue/black ball point pen only.

ug g fAuiRa degar & YR R, AT WeT R 3R S @Y G @98 §OF
e, Sad @ oo e ey s & TE g

The written test will be of objective type based on the qualification prescribed for the post w:th four answers indicated,

"~ of which only one will be unambiguously correct,

P!, SAR-GRETHT & QT T geRt & HAR, Aefi/prell TR & dieuse 0d 4
HITHAINR STR-YIEdd dA FIIT 3HTaer @l 3T BT HE ZaX ST IIA Bl B

You have to select the right answer by marking the corresponding oval on the OMR answer sheet by blue/black ball

point pen as per the instructions given in the answer sheet.

Ucdd U & I 3 81d &l Tadd 30X & [0 Tk KONcHASD 3P &idr &l

Each question carries four marks. Wrong answer carries one negative mark.

Th U & o 39a 397 Tad Al STUa|

Multiple answers for a question will be regarded as wrong answer
qoaidiel gl & 37X @ 111 s 21
STITdl, UTSH-GEd. e 3 o & gafa @@ § smeefy

Computers, calculators, mobile phones and other electronic gadgets, text books, notes etc., will not be

allowed inside the wrltten test hall.

uﬂmqﬁmwmmmqﬁ%waﬁma?mﬁaﬁw%mmmm
e & At qaur TS

On completion of the test, tear the OMR answer sheet along the perforation mark at the top and hand over the

original OMR answer sheet to the invigilator and retain the duplicate copy with you.
uH-gieder et U O @ Fad B

The question booklet can be retained by the candidate.

ueT & gUA 6 & R 3eafigt B o g o it wgAfa &

Candidates are not permitted to leave the examination hall during the first hour of the examination.

HHfAAT B FETCPR v THHAIS/EhA-3A A & for & forfaa adem gas S
¥ 3R eTePR & Avuea & YR W & 9ae foRar S|

The written test is conducted only to shortlist/screen-in the candtdates for mterwew and selection will be based on the

performance at interview only.
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1. F(s)=—r Tl F Tfcelle ACed FAie fTear R S §:

s(s+1)
The inverse Laplace transform of the function F ()= ( ! ) is given by:
s{s+
(A) f(t) = Sin(t) (B) f(t) = 1-¢* Ofit)=¢* (D) f(t) =" sin(t)

2. U RAHT 3EheT # dqe-FX g f 9fcq o« gielr &, 9.,

In a manufacturing industry, break-even point occurs when

(A) Tl ari¥er S, A awTd & FHged gl &

The total annual sales equals the fixed costs

(B)mﬁ@mﬁmm,%mq&aaamqwtﬁ?ﬁ%t

The total annual rate of production equals the assigned value

(©) T ¥ orer, YeART Hed & AT gl o

The total annual profit equals the expected value

(D) Fel AT 3cUlea AT, Hef drf¥er [9ehT & HHAed gl B

The total annual product cost equals the total annual sales.

3, Wmmﬁ'umﬁ ------- grar gl

In a plug flow reactor, there is
(A)3&frr feem # quT fASOT/Perfect mixing in the axial direction

(B)U& Uadlfdeh (W@Tﬁ) 997 YIHISE/A parabolic velocity profile
©) T e A Q;U‘T 3407/ Perfect mixing in the radial direction

(D) e &1t &7 TaFa /A spread of residence times



ﬁmammw(%] -

T
Maxwell equation Q—J =
oV

S

oP oS oP as
() (551, a ‘[Eﬁl o ‘(%l, 4 (a—pl

(&), -

G=73d @A HqFd Fall/Intensive Gibbs free energy;
T = dM9HATA/ Temperature;

P = gTd/Pressure

V = HTIdA(3Tg=1)/Volume (intensive);

S = WSACIT (31&=T)/ Entropy (intensive)

(A)V (B)-S ©)S (D) -V
73% HITEcH WST & Jad oS (Lye) A AT Nay0 v wfaeraar frasir
grefr? '

What will be the % Na,O content of lye containing 73% Caustic Soda?

(A)49 % (B) 56.5% (©)77.5% (D) 60%

25% #FHG Q@ FFd °iel ‘T TUT 50% STHS & JoFd °ier ‘" & AT F
40% #HS ¥ FaFd 100 kg O ST =R &1 W ‘T & fav Iofaa

SSTHAT ... forel I K g) &1

it is desired to make 100 kg of a solution containing 40% salt by mixing solution ‘A’
containing 25% salt and solution "B’ containing 50% salt. The mass in Kg of solution
‘A’ required is

(A)40 (B) 60 (C) 50 (D) 70

A RUfT & 3 L e T A (o) o wear ¥ AR
Tl T A GIIAT fRAT ST § al, v fRR 3l yarg & & fow, el

HY T a9 9T
Water is flowing under laminar conditions in a pipe of length L. If the diameter of the
pipe is doubled, for a constant volumetric flow rate, the pressure drop across the pipe



10.

El.

(A) & AT T &/Decreases 2 times  (B) @lelg AT gedl &/Decreases 16 times
© ar AT Sl &/Increases 2 times (D) A 3_’1;-’iT Sgdl &/Increases 16 times

NGt I 9I=TA/ Viscosity of the gases

(A) dTIHATT AT 19 ¥ §6dT g/Increases with temperature and pressure
(B) dT9HATT & "edr g/Decreases with temperature
(C) &I§ ¥ "cdT &/Decreases with pressure

D) B”CI%H H ¥ FI$ Fei/None of the above

qUid: 3OReRT FemwE A A 0% udd wwhaoff fafeRor (incident
monochromatic radiation) T Jaenyor fRar Srar § o Befef@a & O «ia-
ar fRevor wd &2

In a completely opaque medium, if 50% of the incident monochromatic radiation is
absorbed, then which of the following statements are CORRECT?

(P) 39asT IfFOT & 50% 7 Wiad= fRar Jrar &1

50% of the incident radiation is reflected

(Q) 3T9de TAEUT & 25% FT gad=T Far srar B

25% of the incident radiation is reflected

(R) 3madsT f3feRor & 25% &1 9wor fRar Srar &

25% of the incident radiation is transmitted

(S) 3Tqa= fafeRvor &1 9wor Fgr fohar ST

No incident radiation is transmitted -

(A) P and S only (B) Q and R only (C) P and Q only (D) R and S only

AT F oA ganT A & I fHAT S 71 &y A fafaf@y ey
i

Air is to be heated by condensing steam. Two heat exchangers are available:

(i) Toh RN Ud Aferehr FEAT AfAAfAT To7 (i) T qa1sh b aAfelspr FAT
fafaafas, gt Antal J A (ATARE) T AR F FSAT IFROT 8T TH
¢ Feafaf@d & & ddd caaer -3 g2

(i) a shell and tube heat exchanger, and (i1) a finned tube heat exchanger, Tube side
(inner) heat transfer area is equal in both cases. The recommended arrangement is,

(A) 37X aIg YT §TET 1Sy & WY YaTeh Jobcl aATelel

Finned tube heat exchanger with air inside and steam outside

(B) dTgX a1 TTYUT 37eT aTsq & HIY F&Teh Jebel =Alciehl
Finned tube heat exchanger with air outside and steam inside

(C) Afaest & e arg IR FIRN G&T F ATST F T PRI AferpT FSAT
fafafay
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13

Shell and tube heat exchanger with air inside tubes and steam shell side
(D) IRr geT # Iy 3R ATARBT & 3T arsT & T Hrer sAfoler FSAT
[CIGRIGE]

Shell and tube heat exchanger with air on shell side and steam inside tubes

afa3ief fAHUT (binary mixture) & FERFATA 3MEae (azeotropic distillation)
H HUgH (Entrainer) T TIET el GT &AT 2T 872

Entrainer used in azeotropic distillation of binary mixture,

(A) H 9e1d & HT TAAET Fg7 a1 &
Forms no azeotrope with the original substance

(B) 9eROT qerif & & UF F WY TF A FaUA USHIET qFar &
Forms a minimum-boiling azeotrope with one of the feed components

(C) 3T ¢ &&TdT(high tray efficiencies) Y&l et eqd AT 3T AEAAT FT
g arfgu

Should be of very high viscosity to provide high tray efficiencies

(D) 3T 3T 9o arg= FEAT g A1l
Should have very high latent heat of vapourisation

P aAe we g X gfasieh s & v 3meet wader arsge fRar Smar
gl T GfshaT 9ITH (process upset), mﬁmmﬁmqﬂmﬁqﬁ
wCl B Tl avdd, Roed amaAe 3R ge & garee ok ®ar £ 3R ga
e AT T SeIee HAT §1 R e e e W

An ideal flash vaporization is carried out with a binary mixture at constant
temperature and pressure. A process upset leads to an increase in the mole fraction of
the heavy component in the feed. The flash vessel continues to operate at the
previous temperature and pressure and still produces liquid and vapor. After steady
state is re-established,

(A) 3cqTfed arsq &1 AT §¢ AT

The amount of vapor produced will increase

(B) 3curfea ga’ I AFT ge S|

The amount of liquid produced will decrease

(C) arsq qUT gd 3cUIG T 14T AT FAVST=T 37T 2|
The new equilibrium compositions of the vapor and liquid products will be
different.

(D) arsT AT g 3cqral T FIT WFY TS, T4 & Ugel g T 3 &
Gl
The new equilibrium compositions of the vapor and liquid products will
remain as they were before the upset occurred.
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15.

16.

17,

18.

19,

fireey Afzam wfok & gfoe 7 @

The unit of filter medium resistance is,
(A)em™ (B) g.cm™ (C) em.g! D) g*

W3S HE&AT Hr aRemNT ... & JHeUrd & &9 F FAT S B

Froude number is defined as the ratio of,

(AT g § Hdg deATd/Pressure force to surface tension
(B)GI &l & AScdrd &el/Pressure force to inertial force

(C) SIEcdT T & I®cq del/Inertial force to gravity force
(D) ¥ca &el q SI8cdiT del/Gravity force to inertial force

- Jd 39AR H J [@ardd #a7 H1aTs g7

De-aeration of water in its treatment is necessary as it,

(A) efaf3er & &Iar §1/Minimises its turbidity
(B) 3% TG a7 Y fAT=IvT H HAcE AT &

Helps in controlling its taste and odour
(C) SHHT TETROUTAT Fd FIT & |/Minimises its corrosiveness
(D) 3"4'23??'?-[ H ® FIg FAE/None of the above’

Synthetic glycerine is produced from,

(A) AT/ Naphthalene (B)PIATST /Phenol
© ﬁﬂ‘\é?-r/Toluene (D) mﬂ'/Propylene
dRgsw dt W g=sia T $95% & T ............. garr faRar Sar gl

Globally, 95% of hydrogen gas is produced through,

(A)Stel &7 faegd -3quea/Electrolysis of water

.(B) STel bl YRl 3T9EICsT/Photolysis of water

(C) 1T HAT RprIfeaT/Steam methane reforming
(D) 3'5!'4_5'}3:3 H q FIS E1/None of the above

Bl f(t) 3dehdd THISOT d2f+f=0 dUgT HES IEAHT £ (0) = 0,

dt*

ij(o)=4 F QT FAT &1 £(t) FT ACAH FIAOT e GIRT AT ST

gl
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22,

23,
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The function f(t) satisfies the differential equation

+ =0 and the auxiliary

dr’
conditions, f (0) =0, %(0) =4, The Laplace transform of f(t) is given by
2 2 4 4
A B)— c—— - D
( )S“+1 ()S+1 ( )S+1 ( )SZ+1

TH B H TF 3G & AU 5¢° AT B A §, Fl q scwifed gt
I FEIT gl BA, 3H 396 H A IAT F.1500 F GOR AT W ST
THdT ¢l JftsaA e 9 F AT & @R - §E&ar i gfAer @v
3cure foRar e g

The cost function for a product in a firm is given by 5q3, where q is the number of
units produced. The firm can sell the product at a market price of Rs.1500 per unit.
The number of units to be produced by the firm such that the profit is maximised is

(A) 100 (B)10 ©5 (D) 25

farfaf@a d gaeor W R &1
Consider the following system of equations:

26%% + =0 x=3=0 x+x,=0

) >

G 2 SO grar Bl

The system has

(A) gl Tel/No solution (B) ‘Ush Rﬁ?ﬁﬂ gel/ A Unique solution
(C) 9ra gel/ Five solutions (D) 3HaAd ~ &cl/Infinite number of solutions.

f (x) =x-cos(zx) 0<x<1 ?Wﬂﬂmﬁﬁ?m—w
fafr &1 g3er fhar Sar g1 I #e A AR A 0.5 § o guH
GelIaclel & &G x T Hed ..o, gl

The Newton — Raphson method is used to find the roots of the equation f (x) = x-
cos(7x) 0 <x < 1. If the initial guess for the root is 0.5, then the value of x after the

first iteration is

(A) 1.02 (B) -0.55 (C) 0.38 ' (D) 2

T BT 313 & &l el & o0 U 4 TAT 4 ¥ FH Jroil T&IT Hofel H

FHTTAT oo, gl |
For two rolls of a fair die, the probability of getting a 4 and a number less than 4 is

1 1 1 1
Az (Bl = © 3 iz
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26.

B T T

AR W Yed FSAT HHEE AT A 81 PR, W § ar Reaew & &
fidferd a1 daea fRar S Hahar g2

In an ideal CSTR, there are no gradients of concentration and temperature which
implies zero heat flux at the wall of reactor. If so, how the reactor be cooled or
heated?

(A) Rugex &1 fidaa/ ave aHa 8T &l

Reactor cooling/heating is not possible

B) fA#oT F1F F AFat & a8 Ruaex F MNae=r/ ava T gl

Reactor cooling/heating is possible after stopping the mixing action.

(C) HITHEBR HI AXTS 7TadH gleil &
- Thickness of the CSTR has to be minimum.
(D) Rl e & v FwAicRor aquniss, sdd Hr 3R 3afdd g, g oo
gor 3R ffcq & fiT & a3 e # IR R g, arfe
3cule, IR-Y B FEd drde/2fcers & a |

The heat transfer coefficient for fluid-wall tend to infinity, but the temperature
difference between the bulk of fluid and the wall tend to zero, so that the
product remain non-zero to have heating/cooling.

IWBFIT A - BF AT 373K & RS aod ot A 99 T€°H Rugex
(adiabatic reactor) &I 39AWT fhar o T@T &1 FsaAT & 3T &Y 373K F
(- 1) KJ/mol ATl dUT A 3R B Sleil Y FSAT &TAAT &I AR TUT THH &9 &
50 J/mol K ATY| 0.5 % ®UCROT & qlg dTH ... g1t

A batch adiabatic reactor at an initial temperature of 373K is being used for the
reaction A — B. Assume the heat of reaction is (- 1) KJ/mol at 373 K and the heat
capacity of both A and B to be constant and equal to 50 J/mol K. The temperature
rise after a conversion of 0.5 will be

(A) 5°C (B) 10°C . (C)20°C (D) 100°C

mmwwmﬁgwwﬂﬁammmm?m

W g valigd fhar Srar g1 darea & gy & wiavarg @ feufaar 200 (1)
TUT6 bar R 3H9aTg 3 bar 8| dled A Aehold &1 1@, yaer Y@ & @
931 g, aifdh aed @ g Sgararel Ay #T AfaF Foll & IRads A0
gl g @ Th JMedl 39 Al W), dled H S gy A Juaredrel arg

T dI9HIA(T,) e g2

Air flows at a steady rate through a horizontal insulated pipe which contains a partly
closed valve. The conditions of the air upstream from the valve are 20°C (T)) and 6
bar, and the downstream pressure is 3 bar. The line leaving the valve is enough larger
than the entrance line so that the kinetic-energy change of the air as it flows through
the valve is negligible. Assuming air as ideal gas what is the temperature (T7) of the
air some distance downstream fromthe valve.

7
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28.

29,

30.

3%

(AT, =T, B)T,>T, (O T<T, (D)Insufficient data

3R Th YN FHFl & 3HeT &I & 200 KPa §, a6 38 3T & 9=l &7
FAYATR FIT g7 Ul T AT FaUAe 373 K (T)) 997 373 K & =T &0
Icd ISAT aTSUeT 2257 Ki/kg &1 arsq &l 36 39 aa1 T, ¥ T, 919 IR
& folT FsAT arsue 1 R AT | IgHST & HT 100 KPa Al |

If the pressure inside a pressure cooker is 200 KPa, what is the boiling point of water
(T2) inside it? The normal boiling point of water is 373 K (T;) and the latent heat of
vaporisation of water is 2257 KJ/kg at 373 K. Assume vapour to be of ideal gas and
heat of vaporisation remain constant for the temperature range T; to T,. Assume
atmospheric pressure as 100 KPa.

(A) 383K (B) 413K (C)393 K (D) 403 K

AT IR F 50 [Foadd & IR F 2% da= & v 5a § [T
A gFT 298.15 K (25°C) W e fa Aer NH; fr 3@fkar ssar 6y
AUTAT Y|

Calculate the standard heat of reaction per mole of NH; dissolved at 298.15 K (25°C)
when gaseous ammonia is dissolved in water to form 2% by weight of its solution.

Data:
AH} at 298.15 K for NH3 (g =-45.94 KJ/mol
H,O0 () =-285.8 KJ/mol
NH,OH () =-361.2 KlJ/mol
(A)-29KJ (B) -3456 KJ . (C)-46 KJ (D)21KJ

CS;, + 3Cl— CCly + S,CL, 3AFAT & 3eurg |t &/ 23.3% CCly, 23.3% S,Cl,,
1.4% CS; and 32.0% Cl, 8| IROTHA ST gfaeraar feaer £2

The reaction CS; + 3Cl,— CCly4 + S,Cl, has product gases (mol %) containing 23.3%
CCly, 23.3% S,Cl,, 1.4% C8; and 32.0% Cl,. What is the percentage of conversion?

(A) 42% " (B) 94% (C) 68% (D) 82%

oS 3 @fiRd BT AU F SE-ART T # Tl 8 F ga......
gl '

In a log-log plot of friction factor with Reynolds number, the slope of the laminar
region,

(A)1.0 (B) 0.5 (C)-1.0 (D) -0.5
gl 9id W AT Ja1E & (Q) T fAIRAT AP @ Q" Z@RT T Srer 1

faffieer varg RE#AT & v Fafo@d vs var REEt @ saas
(exponent) ‘n’ &1 fHeT |
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33,

34.

The dependence of the volumetric flow rate (Q) on the pressure drop is given by AP
Q". For different flow regimes, match the exponent ‘n’ to each of the flow regime

given below:

1)  FIT 9dig/Laminar flow, P)n<0.5
2) ﬁagw gdarg/Turbulent flow, Q)n=0.5
R)yn=1.0
S)n>1.0
(A) 1-P, 2-Q (B) 1-R, 2-S (C) 1-8,2-R (D) 1-P, 2-R

T gifsus & 20% ad% & °lel (100 kg &fef & 20 kg FHFA®) I 30% AH D
F 8T H TG AT T8d gl A o & 30°C W 300 kg/min T FHIOT
(F135) &1 =l T FaUAH 110 °C, dTSUT T FEAT 2100 ki/kg T fafdrse

FSAT 4 k)/(kgK) g1 TTYT H -mmomeev X W AT &7 ST gl

It is desired to concentrate a 20% salt solution (20kg of salt in 100 kg of solution) to a
30% salt solution in an evaporator. Consider a feed of 300 kg/min at 30°C. The
boiling point of the solution is 110 °C, the latent heat of vaporization is 2100 kJ/kg,
and the specific heat of the solution is 4 kJ/(kg.K). The rate at which heat has to be
supplied (in kJ/min) to the evaporator is

(A)3.06 x10° (B) 6.12 x10° (C) 7.24 x10° (D) 9.08 x10°

NaCl & 0.24 kgmol &I 3.6 L I # faelld fovar Srar &1 (@dea  1g/ec; AT

HIR :18) ©YA T AATfEr - & HAGT ¢l
0.24 kg mol of NaCl (Mol. Wt.: 58.4) is dissolved in 3.6 L of water. (density: 1g/ce;
Mol. Wt.: 18). Molality of the solution is equal to,

(A) 0.667 (B) 66.7 (C)12 (D) 0.012

v XapXa
i <+ (QAB S l)xA

 Imad GBI @7 & T A ga Gqee e

fear arar §1 TET xA dAT yu* HAA: 7 T a~d H TRMAT A & AT THAS
g1 3mafater arsaRfierdr (oas) AT @ A B

ad Al JHTST x, [S0H arsd Al JerreT 3R gd Al GoITeT Helel & s

&1 A AT - gl

Vapour liquid equilibrium relation for an ideal binary system is given by,

o A4pXa
YA =

L+ (aap — Dxs . Here x4 and yA* are the mole fractions of species A in
the liquid and vapour, respectively. The relative volatility (aap) is greater than unity.

The liquid mole fraction xs at which the maximum difference between the
equilibrium vapour mole fraction and liquid mole fraction occurs is
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36.

37,

38.

1
(A) (1+yaap) ®) (1+yaap)

0.7 5

0.5 0.75
—————— D e
© (Jaap+1) ( )(\/QAB'*':[) |
TYAT ¢ Higd D, IR & IMAF HUT & Fhfeld HER (packed bed) G@RT
Ydlg & g8giioe Al AT ............. gl

Hydraulic mean diameter of flow through packed bed of spherical particle of size D,
with porosity &, |

1 ¢ 10d-¢) z =
(&) DP6(I—5) ® D s e ®) D3 (1-¢)
gieegelle & fAAT H, I PE 90% $r fheeedr, 0.965 g/cc Hr TEaAar

aYUT 150 °C & HA H FAYUA I UET &, ar 3q& fav FFfaa 3o
..... gl

In polyethylene manufacturing, when PE with 90% crystallinity, density of 0.965
g./cc and melting point of the order of 150 °C is required, the catalyst employed is,

(A) YA sE3iiegs & Ay AEd vfAfas asuEa

Aluminium triethyl combined with titanium dioxide

(B) wigefawH egr Feligs & @y AP vefAlaA gEusa

Aluminium triethyl combined with titanium tetra chloride

2(1-¢&) 2 &

(C) shIfA® 31Fel/Chromic oxide
(D) m?ﬁ,a——cr H & +I5 A1/ None of the above

Kcamé#aﬁcrmm?r(}p=§%i I UfhaT &I s AHFUITR

e garr Al far SEr g1 3R, @A 9 & AR geE & 3Hawor
Tl Thish &, ol efai@d & § Hla-dr Fufd w5 dged o TW=H
Her el 872

A process with transfer function Gp = Ll is to be controlled by a feedback
. T

proportional controller with a gain K. If the transfer functions of all other elements
in the control loop are unity, then which one of the following condition produces a
stable closed loop response?

(A)K.>0.5 (B) K.=0.25 (C) K.<0.5 D)0<K_,<0.25

FfAfRaT 1 Iy & AT 1 & FAGeT FHY W TUH Ffe AfsHAT §
Wga{ra@ﬁmaqﬂaéa ------- gl

The conversion of a reactant, undergoing a first order reaction, at a time equal to three
times the half life of the reaction is

(A)0.875 (B) 0.5 (C)0.425 (D) Insufficient data.

10



39.  0.486 AHHY] A eeeT ¥ Jad VlIeF 3eel aem closel fAsm0T & R,
343K & Ve e U el # 3T & FA: 0.118 bar T 0.174 bar
¢l 39 dA9A H, Tefpal aUT W 3Fd & fav g el &1 arsy g«
ShALT: 0.269 bar 7 0.181 bar & oEE-Xwsd [7aH & @R, Asor 7 Wlifew
3Far & forw afsraar i 1 aiwes F|

For a mixture of acetic acid and toluene containing 0.486 mol fraction toluene, the
partial pressures of acetic acid and toluene are found to be 0.118 bar and 0.174 bar
respectively at 343 K. The vapour pressures of pure components at this temperature
are 0.269 bar and 0.181 bar for toluene and acetic acid respectively. Calculate the
activity coefficient for acetic acid in the mixture based on Lewis - Randall rule.

(A)1.3 (B) 1.7 (C) 0.65 (D) 0.25

40. UH HAeH AT TIT & vaTad A, IRAdF 7 1:3 ASNST - gEgel
fRsor o Sar B, OEE NH; # 25% 9Rade glar &1 3cdea 3O S
T GaRT Jeler foham Sidr & 3R 3aRafda dat # Ruser & geafera
fFe sna €1 IREAF N-H, f&sor & e 0.2 50T @ No-H, R0 100
HET A 81 Ruaer A yay saAdrel 3 dr degar AT toleration
limity N, T H, &7 3IdT & fGOe & 5 &eT & 100 HET AT SA1ar 1
YIS GeA:<Ih0T (y/x), FSI@eT oaTdR g foham ST 8, & 3efATe gfaerd
A
In the operation of a synthetic ammonia plant, a 1:3 nitrogen - hydrogen mixture is fed
to the converter resulting in a 25% conversion to NH3. ' The ammonia formed is
separated by condensation, and the unconverted gases are recycled to reactor. The
initial N»-H, mixture contains 0.2 part of argon to 100 parts of N»-H, mixture. The
toleration limit of argon entering the reactoris assumed to be 5 parts to 100 parts of

N, and H, by volume. Estimate the fraction of recycle (y/x) in percentage that must
be continuously purged.

> 1» Reactor »| Condenser
Fresh feed T
100 Ibmoles of N; + H,
0.2 Ibmoles of Argon l
Recycle NH; liquid
‘x’ Ibmoles of N, + H,

1

(A) 0.2 (B) 288 (©) 3 (D) 1.04

Bled stream
‘y’ Ibmoles of N, + H;

41. 1000 kg/m® & ©elcd AT 0.1 Pas IAAT & U gg & Mol & AAF &
TF dd (THREFA o @18) (3000 kg/m® Oecd, lmm ST, ool &L
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42.

43.

(IRIFAR) 0.5) H RIAT FET §1 FUT TF F IUR W ATes &I Bl
T I Jelell H HIAT BIET A IR, g=10m/s’ §, dl Tol BT Ridd FA

& foT masas g AT (nvs H) 1 72

A bed of spherical glass beads (density 3000 kg/m’, diameter Imm, bed porosity 0.5)
is to be fluidized by a liquid of density 1000 kg/m® and viscosity 0.1 Pa.s. Assume
that the Reynolds number based on particle diameter is very small compared to one. If
g = 10 m/s’, then the minimum velocity (in m/s) required to fluidize the bed is

(A)3.33x 10 (B) 3.33x 107 (€3 (D) 30

A & TS AISAT F AR A QAT § oA & & (P Q) Gfa usy
3vAT AfeaRT & 98 | 8l

Two liquids (P and Q) having same viscosity are flowing through a double pipe heat
exchanger as shown in the schematic below.

_

Pd Q& Hlcd HAA: 1000T 800kg/m’ &1 @ PT Q& 3iug dor AL 19
2.5 /s g1 UISGT & AR earg 0.31 @ 0.1m &1 &l 9189 5mm A &

ReP A ReO & Ales 3Heh & AU ..o, gl

Densities of P and Q are 1000 and 800 kg/m’ respectively. The average velocities of
the liquids P and Q are 1 and 2.5 m/s respectively. The inner diameters of the pipes
are 0.31 and 0.1m. Both pipes are 5 mm thick. The ratio of the Reynolds numbers
RePto ReQ is

(A)2.5 (B) 1.55 O1 (D) 4

2cmmﬁwmm(siph;nmbe),W&?gﬁﬁvﬁf&?ﬁw
fAwredr § 3R Y 7 RERgar g agaAsd A FRRo & gl

3ENET R A o 3R aduor g fr waw T : (g = 9.8 m/sd).

fAEIRoT R 9l I AFAARAT JaE 63 (Vs #) oo gl

A siphon tube having a diameter of 2 cm draws water from a large open reservoir and
discharges into the open atmosphere as shown in the figure. Assume incompressible
fluid and neglect frictional losses. (g=9.8 m/s?)

e

2m

|

The volumetric flow rate (in I/s) of water at the discharge is
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44,

45.

46.

47.

(A)3.11 (B) 6.67 e WE) 077 (D) 42.99

0.2 m ST %“mﬁaﬂwq@ﬁlzﬂcwmmmgﬁm%ﬁ
HISUTHT (soleh SIsId) IRAeIT & Jeoired fhar srar §1 Regaidr adg $r

<

3cgTaidr g JFTANHAT HAA: 0.96 T 0.93 §l FSHARET Tdg & d8L Fdgar
FEAT IHAOT AOTF 325 W/ (m’ K) 81 ROel-slostAE FRi® 5.67x10°
w/m’K* &1 sa% gRaelt Ra &1 uresft A= Fwl oRay #, [@fexo @
Fel FEAT 0T & & AlGIned T Gfredar i gal @]

An insulated cylindrical pipe of 0.2 m diameter has a surface temperature of 127°C. 1t
is exposed to black body surroundings at 27°C. The emissivity and absorptivity of the
insulation surface are 0.96 & 0.93 respectively. The convective heat transfer
coefficient outside the insulation surface is 3.25 W / (m* K). The Stefan-Boltzmann
constant is 5.67x10° W/m?K*. The surrounding fluid may be assumed to be
transparent. Find the percentage contribution from, radiation to the total heat transfer
rate to the surrounding.

(A) 30.9 (B) 50 (C)57.6 (D) 74

al FrHT (Soler d1SWH) & FAE S (area=Im’) T S, (area=4m’) ATA| AT
o1 RfaeAy A RBfeRor garr wd €1 S garT 3cafeid 40% #1 Fa S,
CART UItqd HI ST g1 S GART Witd, S; &&RT 3cdfold Fofl THTS
................ gl

Consider two black bodies with surfaces S; (area=1m?) and S, (area=4m?).They
exchange heat only by radiation. 40% of the energy emitted by S;is received
by Sz. The fraction of energy emitted by S, that is received by Sy is,

(A)0.05 (B) 0.1 (C) 0.4 (D) 0.6
gIS3ol & SUel ¥ 8 &R #, 80°C &UT 3 atm. &§ H 6.5 kg/hr & YSH
giesiaeT 3 FT 50% RH & 3g Far Sar §1 3PR T8 Jareie 1 atm. &1
# fFar Srar § ar 3T & fAT HETE FEAT AR e gl
(@E A fF gradle BUfq FAT 39eT g aed SEAT AR § aur 80°C H
AT ST arsdig & 300 mmHg 8) |

.In a hydrogen fuelled car, 6.5 kg/hr of dry hydrogen gas at 80°C and 3 atm. pressure is

humidified to 50% RH. If the same operation is carried out at 1 atm. pressure, heat
load requirement for humidification will (assume no loss conditions and heat capacities
and latent heat are invariant and vapour pressure of water at 80°C is 300 mmHg),

(A) 3% HH H aj? g13T1/ Increase by 3

(B) 0.28 & & H =M |/Decrease by 0.28
(C) 3.5% %A H I M/ Increase by 3.5
(D) 0.33 & % H g I/Decrease by 0.33

UI'C.”}TES?\:&’I?TJEI, 50cmx50c_mxlcm?WWW*W?WE#%%
¥ 25% & foRaR YR Bufd A fha ar g1 3R wifds 6l 30w
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48.

49.

50.

60% & dr W AT 3 0.3% TUT it &g 7 Yehel & 2 kg/hr/em” §
IR ofie & S AR 0.5kg 8, A 3HH Yehed T forcaar §2 | A
3 Ao de/Felied HUR W

In a food industry, a sheet of food product of 50 cm x 50 cm x 1 c¢m is to be dried
under constant drying condition from 75% to 25%. The value of equilibrium moisture
content is 0. 3% if critical moisture content is 60 % and rate of drying at critical point

is 2 kg/hr/cm What is the drying time, if the dry weight of sheet is 0.5 kg? All
moisture content values are on wet basis.

(A) 0.9 gel/hr (B) 1.9 geT/hr (C)2.9 geT/hr (D) 3.9 "eT/hr

TF g¥0T g #, gdee Uery HT ER 1.25 mm & 200 pm dH GerT
AT §l FAT Foll 3THNT § A9 F A0 Sia-ar 3R gf@er fhar
HHaT §, 3R, B5 & 9gid &1 HHR e & AT &7 S06¢ & [aw &
IS H Fahih 20 kWhiton §, TT IATICAT I 12 kWhiton.

In a grinding operation, size of basalt material is reduced from 1.25 mm to 200 pum.
With the same energy consumption, what is the size achievable for limestone, if size
of material in the feed is the same as that of basalt? Given, work index for basalt is 20
kWh/ton and that of limestone is 12 kWh/ton. '

(A)12 pm (B) 52 pm (C) 102 pm (D) 302 um

HUATCHS IMd w W Uolidlell Ueh 3Hehal Tthelclsl faic &1 HUART ¥ R
g gt W Pud g &1 3aRs adg gidr &1 ga er i Ak 6 § 3R
Hheh AAET Faidl| ftheeld & R IRMAF a9 Urd..........ev. gl

A centrifugal filtration unit operating at a rotational speed of w has inner surface of
the liquid located at a radial distance of R from the axis of rotation. The thickness of
liquid film is & and no cake is formed. The initial pressure drop during filtration is,

(AJ el Rep ®) = a5
L
2 2
] s 1 5
(C) Ew 5PL(2R+6) . 0} Ea) Rp, (R+205)

92 ppm &I FORAT F AT 400, 000 e7 HMAT FT & 9 SF 35 ppm &
Flelehiold ST & |y 39UR fhar Srem g1 A of & qof wqiavor gt §
dUT FBIAT hael CaCl, (MW: 111) & &ROT | mrr‘ram:ﬂé(mw 106) &r
Agifas 3rdem a7 &2

400, 000 tons of raw water with 92 ppm hardness is treated to 35 ppm conditioned
water per day. Assuming hardness is entirely due to CaCl, (MW: 111) and complete
conversion, what is the theoretical requirement of soda ash (MW: 106)?

(A) 5 T<l/tons (B) 15 Tod/tons (C) 22 T4ltons (D) 32 T4/tons

ok ke sk ok ook ok
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