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3t &1 AA/Name of the candidate FHesrai/Roll no.
et & AT ererminstructions to the Candidates o

1. 3% ZFRT 99 et H Fqa T v siF-oige 37 & 3UR W 9w fafkd
ol & fov HAfT fRar = 71 3R 9 R BT § 3eER 3N e
Rl Y@ ¥ oY Ioehl AT Irediend $ Frvsiil

You have been called for the written test based on the online data fumished by you in the web application in

respect of your qualification. If you do not possess the required qualification as per our advertisement,
your candidature will be rejected.

2. 9% ¥ fAEIRE Fewar & 3R W, ARl ol 9R et F @ segfess w0 #
el od @ Faa o Il w9 @ W gm

The written test will be of objective type based on the qualification prescribed for the post with four answers
indicated, of which only one will be unambiguously correct.

3. m:ﬁ%:maﬁa?ﬁtrmaﬂmmm-gma‘rwm

A separate OMR answer sheet with carbon coated copy will be provided for answering the Questions.
4. 3!, SeaR-gfaH # Ru 7T yqeet F R, Aelvae T & afease 9 @
AR ScR-GRaHT 7 Faftia sitaer F 3ifFd T TE 3cax 1 997 0 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.
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5. 9cdeh U & IR 3F g §1 ITAd 3k & (AU U HUMcHS I &Il &l
Each question carries four marks. Wrong answer carries one negative mark.

6. TH U & [T 3AF Ik TTed AT ST |
Multiple answers for a question will be regarded as wrong answer.

7. Y99 50 AEIfrSS WAl & FFT WRA-IRAR F T H
The Question paper is in the form of Question Booklet with 50 objective type questions.

8. WeeA-gRecat & TIHT AH TUT Al Th T F &of H
Enter your Name and Roll Number correctly in the question booklet.

9. SeA-gRAH & AT I A W Afed T H HTAIR Scc-gRecar 7 o aw
e W o e anige

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

10. MTANR Seae-9ieas o @l vfafea Advael @ & afq uge 9 9 @ &
ST @l

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

11. 98eT g F @ders fr sufeufd & & 39w gia-ee W gTaeR =1 @fgvl

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

.meﬁﬂﬁﬁml

Computers, calculators, mobile phones and other electronic gadgets, text books, notes etc., will not
be allowed inside the written test hall.

memw

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.

14, SRA-RETHT I J1oe o T FF B
The question booklet can be retained by the candidate.

15. 9887 F A T F GReT Ieafiat F e g o v Aty T8 B
Candidates are not permitted to leave the examination hall during the first hour of the examination.

16. 3afiEl A HTEER ¥ AggAae/EhA-sT e & o & RAfla ol Te s s
¥ 3R arTeER & Asues F HUR W 99w RRar sreen)

The written test is conducted only to shortlist/screen-in the candidates for interview and selection will be
based on the performance at interview only.
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darfors/gshiaat vad (Tmaes gSifaadh /Scientist/ Engineer SC (CHEMICAL ENGG.)

(9 H./Post No.1364)
(am SgeeiGeneral point : In 2 = 0.693, In 5/4 = 0.223 ™% = 2,499 R TS ¥ / for calculation
purpose )
1. & W Afeme-vae eet #/ In an ideal tubular-flow reactor

(a)  3eIeEd ke & TAwor 1€t & there is no mixing in longitudinal direction
(b) F=w Rrr# fAsor afea gar #mixing takes place in radial direction
(c) TS T & uahwdr a7 gthere is a uniform velocity across the radius

(@) (@, @ aureh wvall (a), (b) and (c)

HTAT 7 31 FicA! F el ot HTRTowaT 7 2T Forefiven el ———— Far 1)
Rate determining step in a reaction consisting of a number of steps in series is the ————— step.

(a) wate dai/fastest

(b) waO Ag/slowest

(¢) artafAw/intermediate

(d)  Ser 3raee; qategT T AT oI wear/data insufficient; can't be predicted

SR 317 & 3eee & IRAAT T HTerRoT ———— T 3T L
The Oxidation of ammonia to produce nitric acid is an example of
(@) |AE EFR FfARFAHomogenous non-catalytic reaction
(b) wART TR ARBFaHomogenous catalytic reaction

(c) FaseT 30RFaR HiAfsaHeterogeneous non-catalytic reaction
(d) frawweT 3RS wRFIVHeterogeneous catalytic reaction

Tordlt fawaiaT ifRferar voTel & forv geaAe wumiaRr frag

For a heterogeneous reaction system, the rate of mass transfer

(a) wiHfHar e W) werg srach e/Affects the reaction rate

(b) HTfRar g 9T ST Al srerc/Does not affect the reaction rate

(c) Faa der HFfEat Fr ufAfRaT 27 I wea s @A ffects only the reaction rate of fast reactions
(d) Faw Fg ’AHFRmT Fr 3R B g3 o1 gea sreredt f/Affects only the reaction rate of slow reactions

afg 3T faw . 7 3uer o sirar @ & E/R @fsraor s aur A s &1 3egura) & R v Ae W)
500°K &1 400°K ¥ X R 2 §1 A7 $/31 & S 1T T FshAOT et FAeier 7 U9t B St & ot ejare
Feretamr gem?

At a given value of E/R (ratio of activation energy and gas constant), the ratio of the rate constants
at 500°K and 400°K is 2, if Arrhenious law is used. What will be this ratio, if transition state theory
is used with the same value of E/R?

@ L6 b) 2.0 © 224 d 25
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10.

11,

12.

Fard g =R aififesar 2A > 2B & fre sfifiear 7 89 3 quf efiiferan €9 &t foufa & srfes smaas aftad -
gl

The functional volume change of the system for the isothermal gas phase reaction, 2A > 2B,

between no conversion and complete conversion.

@ 0.5 ® 1 © 2 @ 3

TAR @) & e YRS varg 31 fRufy % waifie aur s 3 &1 s ——— B

The ratio of maximum to average velocity in case of streamline flow between parallel plates is
(@ 1 by 1.5 (¢) 2 (dy 2.5

forelt ava 1 7w oey FEa § o1 98 ——— il 8 I/A fluid is said to be ideal if it is
(@) UM aur ddtsd/Viscous and compressible

(b) T TUT IS/ Viscous and incompressible

(c) =UH U1 ¥dtEd/Inviscous and compressible

(d) 3O aul sEdtSd/Inviscous and incompressible

W &1 U9 ————— WX 9aid® g 1/Density of water is maximum at
(a) 0°C (by 4°C (c) 20°C (¢ 100°C

¥ T g sifmitex %1 Iwdi fSan 91 §1/Anemometer is used to measure

(a) W/ Velocity (by  TId/Pressure
(c) WAy Viscosity (d)  "9@/Density

MW;@ﬁﬁmmm$mmaﬂﬁﬂ%ﬁm e A a1 TS AT BT ST
S {

The ratio of average fluid velocity to the maximum velocity in case of laminar flow of a Newtonion
fluid in a circular pipe is
@ 1 () 05 ) 0.66 d 2

fopit iy urgy & warfea BRaTd ava @ Squ yidaa

Shear stress in a fluid flowing in a round pipe

(@) TR 3R FIe § Raafie =u A uikafda g5 8/varies parabolically across the cross-section

(b) PRI FTE F SR fRR T 8/remains constant over the cross-section

(c) Fz R aun s F o &% wu & ufkafia giar ¥/is zero at the centre and varies linearly with
the radius

(d) <R W YA ¢ a1 % 9% J@F ¥4 & gl 2l/is zero at the wall and increases linearly to the
centre
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13.

14.

15.

16.

17.

18.

felt A9 9 E e fafras &1 =gAan et SR R
Minimum baffle spacing in a shell & tube heat exchanger is :

() = F T @ 1/5/1/5 of shell diameter

(b) U b A BT 1/10/1/10 of shell diameter

(c) T & AT D 1/3/1/3 of shell diameter

(d) 9P AP 1/2/1/2 of shell diameter

g fardl TR & JUIe We $1 S a1 ovd ganfed 9 w—d 9 uad § d visa ve ————— #1

If the thermal boundary layer is thinner than hydrodynamic boundary layer for a flat plate in a fluid,
Prandtl number is :

(@) 1% TU§YEqualto 1 (p) 059 1% dfiA/Between 0.5 & 1

() 19 3f¥®/More than 1 (d) 0.5 Y FH/Less than 0.5

———— H YR 1T S8HT faf st § e Siarvr &R Ui 8 AYIuied ATel aaHE fsiar Iiiy=
Ca) fesar S 81

Correction of logarithmic mean temperature difference is applied for heat transfer rate calculation in
heat exchangers operating in

(a) T yarg/Cross flow (by  WiaeRT Warg/Counter current flow
(c) THIR Wag/Parallel flow (d) 89T 1 7d/None of these
XM 58} & G 8, ———— 1 WA PP T RV B I o U I o Tt g

For evaporation of viscous liquids , high rate of heat transfer can be obtained using :
(a) wUNeE gREER0 IgIf®E/Forced circulation evaporator

(b) welfHd fiher IgifA/Agitated film evaporator

(o) oM =E sRies fhe Sgi®E/Long tube climbing film evaporator

(d) 79 ¥ T} T8/ None of these

fordt g & HY TMT 410 3 Wiy gfFe HR & Igiftd od & A Bl —— Fed €

Amount of water evaporated per unit weight of steam fed to an evaporator is known as :
(a) &wa/Capacity (b)  <e&/Efficiency

() WRUISI/Feed rate (d)  3f-=maei/Economy

Tfg e Jem gl forrat Aer 20 AR, 7 Sudg wasar 0.04 W/m °C 8, & 2ha wf &1 e 10 °C quraw
a1 &1 A 90 °C € 1S9 3 m Wag ¥ IR-UR S TATE Bl 5% BT IR A i

Calculate the rate of heat flow across 3 m’surface of an insulation material of thickness 20 ¢m
having thermal conductivity 0.04 W/m°C, if the temperature of the cold side is 10°C and that of hot
side is 90 °C.

(a) 40W (by 48W (c) 53 W d 60W
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19.

20.

21.

22.

23.

i e ¥ e Fares & T $19-8 ST RIFIAR0 =6 S Srai-ad o S 8?
Which mass transfer operation is employed for industrial production of Argon gas?
(a) FRrensit | Aare/Leaching from rocks

(b) TR B WS 38d/Fractional distillation of air

(c) rpfa® T &1 Fardia emga/Cryogenic distillation of natural gas

(d) Wpfa® T & ifir=iwu/Adsorption from natural gas

T2 T 3 4 g e Dol S Riw, 04 T 1.6 A 75 F ofiikiea =9 (d,) 1 gege T ————— B

For gas spargers with large gas velocity, bubble diameter in water for orifice diameter (d,) of 0.4 to
1.6 mm is,

@ d” () do'” © d°" @ do

forelt o Withan B I3 GeraTy quT AW q&dTd a9 SIeR 81l § o

In a distillation process, point efficiencies and Murphree efficiencies are equal when,
(a) wRIVEE #3d/Liquid in plug flow

(b) %a Uy Ak o w@Eul/Liquid back mixed and uniform

(c) T vaETE A M4/Gas in plug flow

(d) g uy ¥ aur tH=ul/Gas back mixed and uniform

farell =rert @ 2R & I=1 ¢ g4 & fI/In a sieve tray tower, for high tray efficiency,
(a) w9 3 ot Syen 54 F8/Shallow liquid pool with low gas velocity

(b) = g v wid Iy %a $s/Shallow liquid pool with high gas velocity

(¢) T g F7 9fzq e 59 $S/Deep liquid pool with low gas velocity

(d) 3= 9 I wied 78U 59 $3/Deep liquid pool with high gas velocity

et BigeA TR B YT I ————— & auEHE § gareht i gfRa ST g

The term range in a cooling tower refers to the difference in temperature of the,

(a) @R Fdaard dia o qun SR & a1g & FAfed ded duAr/Cold water leaving the tower and
wet bulb temperature of the surrounding air

(b) TTER H VAR R I o W qul eTaR A readara 2fiafer S/ Hot water entering the tower and cooled
water leaving the tower

(¢) TR H URY R I A TG TUN AU F q1g F Y Fed araA/Hot water entering the tower and dry
bulb temperature of the surrounding air

(d) AR T VAW P W qW T GYT HEUTH & Y % Fifed de ammr/Hot water entering the tower and
wet bulb temperature of the surrounding air
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24,

25,

26.

27.

28.

29,

fodlt eragive & AMA H§ ——————— & o ure qut varer 1 e e gt

For an absorber, both equilibrium and operating lines will be straight for ,

(a) Hebixd faeras Ty IR FAam wareH/Concentrated solution and non-isothermal operation
(b) T faea qur IR Fardt wErer/Dilute solution and non-isothermal operation

(c) o faera qun SHaTd yaEreE/Dilute solution and isothermal operation

(d) Hebfad faega qur wHardt ware/Concentrated solution and isothermal operation

Ui G0 7d ¥ ga U s Yo7 THT e T SiRvi e —— #i
The transfer function of a pure dead time system with dead time 7d is
1 —td rd
@ oD by tds+1 (c) e~ (d e™
S RIMAE %y & TIR, TH Yol HRR Tt § A ~———— Fon gan aelt gy w faqm o smgfy
SFIFFTT ST ST &) T 9 3 il B

According to Bode stability criterion, a system is unstable if the open loop frequency response
exhibits an amplitude ratio exceeding unity at frequency for which phase lag is

(a 0° (b) 45° (c) 90° (dy 180°

TfA araardt @ WuE Sus o faggd Sdy Sie S fau v fosr —— ®)
Method used for making electrical connections from the resistance thermometer to the measuring
instrument is

(a) fe-uoms uftay/Two lead circuit ()  FA-uumge uiay/Three lead circuit
(c) r-vomg® uiuy/Four lead circuit (d)  Ai/All of these
Tt SueRUl gRI T I & fam wifta uitadf & ufvad=i ! giug @ aradf Pt s — Fea 81

Degree to which an instrument indicates the changes in measured variable without dynamic error is
called

(a) 3rgfspun ar/Speed of response (b)  agud/Fidelity
(¢) TATaeEda/Reproducibility ()  gyd/Lag
ot faga siero w1
For an open transfer function
= ok e —
G= (S+1)(S+2)(S+3)aaﬁwa‘faﬁm Gk
The number of poles are
(a) d/Three (b) d/Two () T®H/One (d) I/Zero
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30.

31.

32.

33.

34,

35.

36.

37.

feRfire fAmior & SR Mae wHe! Bl oieH &1 3T

Purpose of adding fluxing agents during ceramic manufacture
(a) WM §E @/ To maintain the equilibrium

(b) <UHH P! FGHI/To raise the temperature

(c) Sepaulg sifufsean @ ¥/ To prevent reversible reaction
(d) AUAM H FH B/ To lower the temperature

BIR oF Sges) § HHaR 419 #T 5 —————— 8|
Pressure of steam from the fire tube boilers is
(a} S=/High () HeH/Moderate (¢) FHE/Low (dy  WizAll

TR ¥ Fmiu gg FafafEa uiearst 4 3 fege Suam =8 oo smanr

Which of the following process is not used for Hydrogen manufacturing?
(@) H9-gRI Ufhdl/Steam-boron process

(b) HU-BIEEIHTaA URbal/Steam-hydrocarbon process

(c) HU-<Iel ufhdl/Steam-iron process

(d) <@ &1 dggasmuc/Electrolysis of water

i fRereTs Sl & Rty SRigW e &1 Ygw [ReRrge) & & & uiad= 3t ufems ———— 21
Conversion of various unsaturated radicals of fatty glycerides into saturated glycerides is defined as
(a) WER@RU/Saponification (b)  EES/Hydrogenation

() weliauyEsterification (d) e fugA/Fat filtration

P TS ———— F1 fAgu §1/Black powder is a mixture of

(a) oMIfEH FARTES, GiRd B qul Febt/Ammonium Chloride, activated carbon and sulphur
(b) A ATEeT, ARG aUT Yeby/Ammonium Nitrate, charcoal and sulphur

(c) TRy uRadive, Al HTa aul gebv/Potassium perchlorate, activated carbon and sulphur
(d) IR AIEeT, ARSI au Feb/Potassium Nitrate, charcoal and sulphur

HUHE AR BT MBI HIA TG WG & —————— T Ty bt Sirer B
While designing the centrifugal blower, handling pressure is limited to
(a) 0.5 psi (o) Spsi ©) 50 psi (d) 500 psi

foree3) @ siftpean 8 fba wufde e W fauR fra o 87

Primary factor to be considered in the design of filters

(a) TA%iga &3/Filtration area (b)  F& uieit/Cake resistance

(c) TAwigwarg/Filtrate flow (d) SuiEd ¥ ¥ u@ i 7é/None of the above

g g T8l IS 9 &9 I ol 3T S W gl ¢
The point where the total product cost equals the total income

(a) g fdg/Threshold point (b) e WK fdg/Break-even point
(c) ¥ fdg/Optimum point (d) ¥t fég/Saturation point
8 1364
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38.

39.

40.

41.

42

43.

44,

SR geara ¥ fi%a @1 ufaRd Fd ———— B
Approximate percentage of Nickel in stainless steel
(@) 8 by 18 © 28 dy 38

ARrPTER S™ RATaS] B TR s sl gy ey amidl & AFel o1 9o
fFaTmn &

&RT

Standards on general design methods and fabrication materials for tubular heat exchangers is

described by
(a) <RUTH/TEAM (b)  UTHEH/ASME
(c) TEWHYTEMA (d)  Udtams/API

Ta®d (O ) BT IRFAT $1 3G §a/Formula for calculating Sphericity (Ps)

@ (6/Vy)/ (Dy/Sp) ®)  (6/Dp)/ (Vy/Sp)

© (6/Dp)/ (Sp/Vp) @  (6/Sp)/(Vy/Dp)
- el S &1 IR $4 8 T

Formula for calculating volume-surface mean diameter

@ X (xi/ Dpi) () Z(xiDp)’ ©  Z(xiDp) @ 1/Z(xi/Dgi)

T T PR T¢H A-/Shape factor value for sphere
(@ 1 (b) 0.785 (c) 0.524 @ 0

fore T W1 B TRGIde STl faw auT I S BIe Hieaftis T & 9 31 s

Ratio of actual mesh dimension of any standard screen to next smaller intermediate screen
(a 1410 (o) 1.732 (¢ 1.189 (dy 1234

et e Py o R SR AR I %4 3 Saney 1 @t 81 A B R F R e veR & e

IuLT fan aa €7

Which type of filter is used to remove small amount of solids to produce a clean gas or sparkling

clear liquids such as beverages?

(@) fofem ftveer/Clarifying filter

(b) & fhee/Cake filter

() 3R warg freey/Cross flow filter

(d) Sodga # ¥ TF  7dfl/None of the above

1364
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45.

46,

47.

48.

49,

50.

T 3] F IR W 30% AdTq-ot Faem &R 5 o 81 9ifde e & 2 m® 3R &3 ¥ fi g AdTe
AHAUS T @ 40.727 x 10 m*/mol ) 71 g &Ie @THSNTF 3T : 18.068 x 108 m*/mol ) F frad M
Her A o 9ttt UE 30% faga # AFEE aw W@ ¥ i umene  smmad  muRn:
38.632 x 10 m*/mol @1 17.765 x 10°° m*/mol ¥1

A 30% by mole methanol-water solution is to be prepared. How many cubic meters
of pure methanol (molar volume : 40.727 x 10° m*/mol) and pure water (molar volume:
18.068 x 10 m*/mol) are to be mixed to prepare 2 m® of the desired solution. The partial molar
volumes of methanol and water in a 30% solution are 38.632 x 10°® m’mol and
17.765 x 10" m*/mol respectively.

(a) AdAf/Methanol: 1.017 m® ; w&/Water ; 1.053 m’

(b) NI/ Methanol: 1 m® ; e/ Water : 1 m®

(c) B¥H@/Methanol: 0.61 m® ; @ Water: 1.39 m’

(d) B/ Methanol: 1.017m’ ; S&/Water : 0.983 m’

e e & fyor w1 et gitads, AH ————— @1
The enthalpy change of mixing of ideal solution , AH , is
(@) RTY x;lnx; o 0 ©0 RYx;lnx; (dy XYx;lnx;
e-TR fadR p, ————— 1/Joule Thomson expansion, p, is
ar arT aT ar
@ [5], ® [l © [, @ (3],
5.7 x 102 m® &mar 9t Us ¢t & 15 bar a1 294 K @ W AT F1 USSR 501 1@ §1 3t A 241 U A g

T dled & A1egH 9§ 9 giess a 19 Taifed 817 @ o 8, 918t a1 1.15 bar W fRR 31 9/« <38t &1 7@ 5 bar a8
TEHI Wl § dd, fRR aw & Ty uipan it ufed R #1 fRufa 7 247 o1 som e grm?

Methane is stored in a tank of capacity 5.7 x 102 m’ at a pressure of 15 bar and 294 K. The gas is
allowed to flow from the tank through a partially opened valve to a gas holder where the pressure is
constant at 1.15 bar. When the pressure in the tank dropped to 5 bar, what would be the mass of
methane removed under the condition that the process took place slowly with constant temperature.
(a) 23.32fHA/kg (0)  0.186 feam kg

(cy 0.373fsu/kg (@ 0.516 fFm/kg

SERTP A @t 3yl ¥ R Frafaf@a & 4 919-9 9mds ar gy

For a state of thermodynamic equilibrium, which are the following criteria will be applicable?
1. R gaud o i waffi® §1/Entropy is maximum at constant U &V

2. feRi® ¢ aurdt o g gaa Sof waffde §1/Gibbs free energy is maximum at constant T & P
3. fRf® & oy o R fisy goa Soif gaad 81/Gibbs free energy is minimum at constant T & P
4. fRi® g aurdt W wid g=an §1/Entropy is minimum at constant U &V

(@ 1&2 by 1&3 (© 2&4 d 3&4
av .\
3!7]5 .................. 2/is
(@ @&rT (b) /P (¢ AT (@ P
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