s vad EEaE SSNEIRen 9e 1. 1467
SCI/ENGR SC (CHEMICAL ENGINEERING) - POST NO.1467

(A) faF gefca Fr greliedelld 3cde«1 Xl g/produces low density polyethylene
(B) #1$ 3cUF F 39T #AgT Xl g/uUses no catalyst
(C) 3T geica & dreiudeiled 3cdesT axar g/produces high density polyethylene
(D) 3fa 3= g «@mdr g/employs very high pressure

2.t CSTR & wys Hife ga @i 3f@fkar A — B & fav aRadsr 50 ufaerd §1 3R 38 3made &

cadl CSTR &1 Aol & Ssr Srw, af gfacdha RUeey & et W aRade &1 gfaera ... g

The conversion for a first order liquid phase reaction A — B ina CSTR is 50%. If another
CSTR of the same volume is connected in series, then the % conversion at the exit of the second
reactor willbe ................

(A) 60
(B) 75
(C) 90
(D) 100

3. ... TTH & JUFHIOT & [T TP 3G 3G g
Flash distillation is suitable for separating components which.............

(A) sga eedn dmaaes W 39e= ara/boils at very close temperature

(B) cumue w9 ¥ faffiest a9 WX 3dc arel/boils at widely different temperature
(C) =geide Fays f&REFardr s« arel/form min. boiling azeotrope

(D) f&FaH Fau« FEeReare d«f=1 arel/from maximum boiling azeotrope

4. STA-FEI0T Tishdl (Yre faferae) & vgera fordiense &l geifoid adel & fow 58 ... & Ty enfad
T ST B
Zeolite used in water softening process (cation exchange) is regenerated by washing with ......

(A) sraur-stet/Brine

(B) Feiru#=/chloramines

(C) efega arsaewse/sodium bisulphite
(D) ga Fer=1/liquid chlorines



5. aITar p =5 Pa.s dur Wrera wfadae 7, = 50 kPa & s o &t 107 #fiex & 3modlr g @
HYUTC FATR Telel & &g 39&Y0T fhar Srar g1 FIR Tele 2 Hiex 9fa a%vs & d7 & I 38T ¢l
Tl W {YEY0T giaad ...... gl

A Bingham fluid of viscosity u =15 Pa.s and yield stress t, = 50 kPa is sheared between flat
parallel plates separated by a distance 10 m. The top plate is moving with a velocity of 2 m/s.
The shear stress on the plate is ................

(A) 60 kPa
(B) 70 kPa
(C) 80 kPa
(D) 90 kPa

6. 3T gal & arsusl FSAT AR HIT FaYUeAh T IHqard o@rerar 85 & 88 J/mol grar &1 50 s &

FIT FHgl ST &2
The ratio of heat of vaporization of most liquids and the corresponding boiling point is
approximately 85 to 88 J/mol. What is this rule known as?

(A) fo@rs faga/Kirchhoff’s rule
(B) g& f@#d/Hess’s rule
(C) gr3ear fag#/Trouton’s rule

(D) =ge= f=@#/Newton’s rule

7. 10 &fiex, 15 @fiex, 20 ofieX & 3madel arer 3 CSTR & gfada wA 3fferar goms aeh g1 Aftewdd
gRade 9red e & foT 3 3Rd faea &1 93a fifFv)

A 2" order reaction is to be carried out in 3 CSTR’s of volume 10 lit, 15 lit and 20 lit. Select
their order of arrangement to achieve maximum conversion.

(A) 20 dre/lit > 15 dhex/lit > 10 e/t
(B) 10 sex/lit > 15 dex/lit > 20 ew/lit
(C) 15 dex/lit > 20 /it > 10 e/lit
(D) 5137 & @15 ot sigi/None of these



8. te TawaARN HfAfhRar gomel & fov gegaArT AAROT & ...
For a heterogeneous reaction system, the rate of mass transfer...............c...........

(A) 3fafRaT g3 1 gsiiad axar g/Affects the reaction rate

(B) fafsrar g & garfad A6r sar g/Does not affect the reaction rate

(C) sraa g HfATRATHT Fr FATATHAT X Fr Feidd war g/Affects only the reaction rate of fast reactions
(D) raer Fe FfATRITAT AT 3ATRAT &3 Fr gewiaad axar g/Affects only the reaction rate of slow reactions

9. 25 3R 50 faferedier shaer: 1 ID g OD JoFd 3ideaheiiehd AT 68 & 1 T 9139 & 3R-UR 4 std.
atm. 31T 25 °C & gregiee A9 vyarg Xl &1 g i fForar 0.053 cm3 (STP) / cmd.atm 33X s
& AegH A Hoydr FaRonefierar 1.8 x 10° cm?/s RAE &r a1 &1 9137 Y ofers &1 gfay #lex [T garr
gIS3Iotel H g & & & 3Mhelel dhitare| (Are: In (2)=0.7)

Hydrogen gas at 4 std. atm. and 25 °C flows through a pipe made of un-vulcanized neoprene
rubber with ID and OD of 25 and 50 mm., respectively. The solubility of hydrogen is reported

to be 0.053 cm3 (STP) / cm®.atm and the diffusivity of H, through the rubber to be 1.8 x 10®
cm?/s. Estimate the rate of loss of Hydrogen by diffusion per meter of pipe length. (Note: In (2)=0.7)

(A) 2.8 x 10° gHz/m/hr
(B) 5.6 x 10° gH2/m/hr
(C) 8.4 x 107° gH2/m/hr
(D) 11.2 x 10° gHz/m/hr

10. Tu1Rca faeawor & faw ... Tifica faer, e 91er AR Helel HT 3TART FA &l

.................. stability method uses open loop transfer function for stability analysis.
(A) sts/Bode
(B) #Her faEuer/Root locus

(C) arsfFare/Nyquist
(D) sa1d & |afi/All of these

11. 58T wrhfde a yonfed Hagel alt gl g, WA [&ufa & gonfed dager 3t gemdr gian § 3R ... |
In a situation where both natural and forced convection occurs, forced convection dominates if .......
(A) Gr<< Re?

(B) Re << Gr?
(C) Gr>>Re?
(D) Re >> Gr?



(S-1)(S+1)

S(5-2)(5+4)’ e

12. t& fAIFAT YUTell # HROT Bl farifaf@a & G (S) =
AT ... gl
A control system has the following transfer function G(S)=

The initial value of the corresponding time functionis ...................

(S-1)(S+1)
S (5-2)(5+4)

A) 1
(B) 1/8
(C) 7/8
(D) -1

13. PID fa3 e &I HROT ®elel ... &/ The transfer function of a PID controller is ......
(A) Kc (1+ tiS + tDS)
(B) Kc (1+ — +1DS)
(C) Kc (1+7iS + —)

(D) Kc (1+ —+—)

TiS DS

14, quTerar gafser yarg & 37efied Ush kel & Helg! Ao (V) & &Y v fAfaa (Yes) der & 3R-9R gleiaren a¥ofy
oI B, ... & ¥ H JGold gl
Under fully turbulent flow, the frictional pressure drop across a packed bed varies with the
superficial velocity (v) of the fluidas ..............
(A) v
(B)v
(C) V1.5
(D) v?

15. ¥a8% wafa 7 gaford v s < & faT afda d@ear, Wase @ear (Re) & 6@, ... & ¥ # gRafda
gl g1

For a mixing tank operating in the laminar regime, the power number varies with the Reynolds
number (Re)as .................

(A) Re0%
(B) Re®S
(C©) Re
(D) Re'?



16. AT wars ‘L arer, A 3R B ar uigdl # TA 19 g & T &1 3PR Akl 9rgdl # T & alel YaTg X @
g, ar A 3R B urgdl T Hieler aor a[uriehl T AT fhcer § 3R UisT A & oRel T AT, 9Ig9 B &
AT & 9T F I &7

Two pipes A and B of same length ‘L’ are having same pressure drop. If the same fluid is flowing
through the two pipes, then what is the ratio of fanning friction factors of the pipes A and B if the
velocity of fluid in pipe A is 2 times that of fluid in pipe B?

(A) 2
(B) 0.25
(C) 0.5
(D) 4

17. ahf3d arg &1 voh [T dTed & ARYA F IRAT A §U AGASAT § & AN A &1 TE oooooe
gfehar gl
Compressed air is throttled through a needle valve to atmospheric pressure. This process is

(A) gH-t=gedY/isenthalpic
(B) wHC=gIOeR/isentropic
(C) "#ere/isobaric

(D) sA-3madf=en/isochoric

18. gfa3murdy ugufd & fav v & faEvor (vanfeel) s &1 yfafafde & & fov Aeafaf@a #
| P Her &7

In representing Fick’s law of diffusion (unidirectional) for a binary system, which one of the
following is correct?

0CA
(A) Ja= DABE

(B) (B) Ju= cDap>

_ (Na+Np)Csq 0CA
(C) NA - c DAB 9z

(D) None of the above



19. v FOWHT TeTd & ga vaTE & A, l;ﬁ%rm—»rrWﬁﬁa(duddy)é:aﬁa%ﬁﬁwﬁr:m%)zaﬁm

fear amar &, S8t B R 81 391 M, L, T wae: gegd e, dars 3R a#77 faar &, o fais B &t faar
T 87

The relation between the stress t and the strain rate (dux/ dy) for the rapid flow of a granular
material is given by t = B(Ufi—l;")z, where B is a constant. If M, L, T are the mass, length, and time
dimension respectively, what is the dimension of the constant B?

(A) [MLTY
(B) [MLT?]
(C) [MT]
(D) [ML™]

20. AYHTETET JAT UehaldlaT IH I &gal-35AT HAA: 70.96 31w 71.03 kcal &1 ATHTEET I1eIeh & TeheldTel T
Fr HHHAUT FSAT ... gl

The heat of combustion of rhombic and monoclinic sulphur are 70.96 and 71.03 kcal respectively.
The heat of transition of rhombic sulphur to monoclinic sulphur is

(A) -70.96 kcal
(B) +70 cal
(C) +71.03 kcal
(D) -70 cal

21. wydr €= 0.75 T 0.6 Afoefex &o1 e & AT do 1 T6ded 9 ......... gl
The equivalent diameter of a packed bed of porosity €= 0.75 and particle diameter 0.6mm, is

(A) 1 fAfeHAy/mm

(B) 0.8 fafasier/mm
(C) 1.2 fafasier/mm
(D) 0.6 AfeEfier/mm



22. T IMelsh & YSSIT &IThel, T AT Teh HUT & AT & TAGT §, dUT 3H H0T & JoET %ol &
39T T FgT ST &l

Pl

Ratio of the surface area of a sphere having the same volume of a particle to the surface area of
the particle is known as ------------------

(A) aMrershea/Sphericity
(B) arfeag@ar srgard/Aspect ratio
(C) fafrse gedrar arawer/Specific surface area

(D) g geica/Bulk density

23.aﬁwmwmywmﬁwﬁmaammﬁwa:mmmmﬁ
&, a &g gatr Eoe 3R AR gafar Emc & &9 ......... 2l

In a gas liquid operation using tray column, if liquid is in plug flow condition with no mixing at
all, the point efficiency Eoc and Murphree efficiency Emc are related by,

(A) Eoc = Emc

(B) Eoc > Ewmc
(C) Eoc <Ewmc
(D) Eoc> Ewmc

24, §eaR FEA ............ # gl gl
Dropwise condensation occursona.............

(A) R gsa/Smooth surface
(B) i gea/Glazed surface
(C) aeira gea/Oily surface

(D) faeifaa gsa/Coated surface

25. 3 ded A IRAT Y5 aRT IJARA S HI0T H ... Fgl ST &
Solid angle subtended by the finite surface at the radiating element is called .....

(A) 72T 3ot/ View factor
(B) zfSe-amror/Angle of vision
(C) 3muast &or/Angle of incidence

(D) &/None of these



26.30° C & 3iad dmaAe W fidele STol (FSAT TAAROT onidh= 1000 W/m?C) #t sarfed Fdt gu 15
YT HiaRs =ae AR 2 AR STedl e &1 Toh orF FUTRT AT & qedl ddg # lofsal (FSAT
TYTATROT A[uTieh= 3000 W/m?C) &t 100 °C & gufaa frar o1 @1 &1 afasr @iy & gfaer & qeog
AT T sfereT fAfT & aTIHAT &7 3Theled HITAT|
Toluene (Heat transfer coefficient = 3000 W/m? C) is being condensed at 100 °C on the outer surface
of a copper condenser tube of inner dia. 1.5 cm and outer dia. 2 cm by passing cooling water (Heat
transfer coefficient = 1000 W/m? C) at an average temperature of 30° C. Estimate the tube wall
temperature assuming negligible resistance of the tube wall.

(A) 96 °C
(B) 110 °C
(C)86°C
(D) 100° C
27. 7 @A & A 3R B g coiel & AT Yalg & YEHET Ao & I@T AT §1 FSAT Ardhdiv Hwael: Ka
IR Keg Tur A 3R B ot & fau faftrse FwaAr siAar sAzgn: Cpa 3R Cps 81 Toie B &1 Alerg woie
A @ G 1 TRl 3EE # toe A & HR-9R & d9A H O, ol B & 3R-IR & draee #

IR A AS gl T ...

A composite wall consists of two plates A and B placed in series normal to the flow of heat. The
thermal conductivities are Ka and Kg respectively and the specific heat capacities are Cpa and Cps
for plates A and B respectively. Plate B has twice the thickness of plate A. At steady state, the
temperature difference across plate A is greater than that across plate B, when ...............

(A) Cpa>Cps
(B) Cpa<Cps
(C) Ka< 0.5 Kg
(D) Ka> 2Ks
28. 600 K 3iix 0.5 fretliameT ufd Ahvs YaIg &X H 39clsy WWHWWW? 300K & 340 K
deh 2 fhellame 9fd Aehvs 1 oM $ROT &l A1fid el @ Teh &fdsh rsy av fafaage &1 Affeniedd

fohar STl 81 gt gargt i FAE fafdse g eaT § 3R a9 fafawEes 1 @Ha FSAT 3eRoT oTih
1000 W/m?.K &| Hg-aIRT &1 gaTelel &7 adATe Qe &1 GrHar ala & fou 3aedes FSAT 3ol

A double pipe heat exchanger is to be designed to heat 2 kg/s of a cold feed from 300 K to 340 K
using hot steam available at 600 K and a flow rate of 0.5 kg/s. The two streams have equal specific
heat capacities and the overall heat transfer coefficient of the heat exchanger is 1000 W/m?2.K. Then
the ratio of the heat transfer areas required for the co-current to counter current modes of operation

(A) 3.41
(B) 0.94
(C) 1.06
(D) 2.34



29.

30.

31.

32.

33.

A, Ca &1 |IgUT &1 gl el W A > B Tarafaiss HARar &1 3 o= g Sl §1 39R 3f&fhar e
Ca" & Ui g1, ot 3ifAfshar & fow n &1 & e 872

The rate of the chemical reaction A - B doubles as the concentration of A, Ca, doubled. If the rate
of the reaction is proportional to Ca", then what is the value of n for the reaction?

(A) 05
(B) 1
(€) 0
(D) 2

M3 GO A Mg TR FT FAT gl

The unit of frequency factor in Arrhenius equation

(A) 391 foradies & @A/Same as that of rate constant

(B) sifaifsrar & %# 9 feR/Depends on the order of the reaction

(C) Sec'?

(D) sifaferar & amee X =R/Depends on temperature of the reaction

T e AThlhT Yarg RUsFeT & ... /In an ideal tubular-flow reactor .................

(A) 3=7eed faem & @I$ fAwoT =gl giar g/there is no mixing in longitudinal direction
(B) 3% feem # fAsor grar g/mixing takes place in radial direction

(C) I8 & IR-UR wHaAT d91 giar g/there is a uniform velocity across the radius
(D) ((A), (B) and (C)) @sivall ((A), (B) and (C)).

SUH e w1 HARAT A>B & 387 317 10 e §1 60 ffee & are A &1 e gfderd A9 & §?
Half-life of a first order reaction A - B is 10 min. What percent of A remains after 60 minutes?

(A) 16.67
(B) 1.56
(C) 8.33
(D) 3.12

Jifa T Fadr gerdt & Aifgd F & T R 9R & arsa @ gaeT R Srar g2
Which is the type of evaporator used for concentrating highly heat sensitive materials?

(A) gunfea gika=ror/Forced circulation
(B) urdr fse#/Falling film
(C) @&t avel/Long tube

(D) gfagsmra/Double effect



34.wagmauﬁq?\ﬂmuua@mZA%%ﬁmmﬁmqﬁaﬁmwwmmwm%
A 3R 50% 31foha &1 T R80T 8|

For an irreversible gas phase reaction 2A -, determine the fractional change in volume if the feed
is a mixture of 50% A and 50% inert.

(A) 0.25
(B) 0.5

(C) 0.65
(D) 0.75

35. weher JfAfRATIT & foT S-SR Fegadt aRader # gefer gidr &, 3if¥shas aRade gred et & corT
varg ReFet & foIv SR el R 3T ... gl

For single reactions, as the intermediate conversion increases, the total reactor volume required for
plug flow reactors to achieve maximum conversion ..............

(A) afra grar/increases

(B) gear/decreases

(C) fF2r grar/is constant

(D) 5197 & @15 ot sigi/none of these

36. 40 °C 31k 25 °C & drg yaifod v @it e & fov fosares qone ... gl
For a Carnot cooler operating between 40 °C and 25 °C, the coefficient of performance is ......

(A) 0.87
(B) 0.95
(C) 1.66
(D) 1.00

37. G (31 1Y) FAH HAW (HPGRF 1 URIAG HGor) & & ... & W JAfHAEd & v v
FOMcHAS ol gl

The plot of log (half life) Vs log (initial concentration of reactant) is having a negative slope for
reactions with .........

(A). s# 1/Order 1
(B) s&>1/Order >1
(C) %a<1/Order <1

(D) == sw#/Zero Order
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38. 3rad Ifas & 1Y T g wor HATHIT 2A > R+2S & aX & f9uR +Y| Te oofdr yarg R & A

& 90 yfarerd aRads 8 3PN 5.8 fse & gafte #rer H Fwad gl B, o Rerer # e & 3haa ovarw
FIel HT IdT T

Consider a gas phase reaction 2A > R+2S with unknown Kinetics. If a space time of 5.8 min is

needed for 90% conversion of A in a plug flow reactor, find the mean residence time of the fluid in
the reactor.

(A) 1 fAste/min
(B) 2 fAs1e/min
(C) 3 fA=1e/min
(D) 4 fAste/min

39. Tk 31 IE] & &fiOh Hagel Mol & a1 sa-gedr > 0, ... I I HIC gl
During the transient convective cooling of a solid object, Biot number - 0 indicates

(A) a&q & Fa9 THHAE aAEr/uniform temperature throughout the object
(B) @& % gs& W =1y Hagei/negligible convection at the surface of the object
(C) a&q & yso W ards ardir giekrer/significant thermal resistance at the surface of the object

(D) a&q & 3ieX @rdsn dvaAE yaurdr/significant temperature gradient within the object

40. 3THT FaTee H Th HOAT & TS TS FSAT ...
In a distillation operation, the heat removed in a condenser

(A) geeaTér 3equra # aRacde & ivenfad e @/Remains unaffected with change in reflux ratio
(B) uewramgl 3eqard & gefer gl oY afeid gier g@/Increase with increase in reflux ratio

(C) gezrarér 3rard & gefer gl oY %A gichr g/Decrease with increase in reflux ratio

(D) 3R GeT:FafT 3 HaRas FSAT, TRAAET I H T T W HA @ &

And the heat required in re-boiler decrease with increase in reflux ratio

11



41. T 3aNVE & o g iR gared o8, g ... & forw dredr giefr
For an absorber, both equilibrium and operating lines will be straight for...........

(A) Tifga eae 3R 3@HEardT o
Concentrated solution and non-isothermal operation
(B) @ faorgs 3R 3rasardr gerelet
Dilute solution and non-isothermal operation
(C) @ faorgs 3R FHardr gerele
Dilute solution and isothermal operation
(D) wifga feaa 3R gaadT sareer

Concentrated solution and isothermal operation

42. 3cutes I H HEIA: ... giar &/Producer gas mainly consists of ...................

(A) CO, COz, N2, Hz
(B) CO, Ha
(C) Ha, CHa
(D) CaHz, CO2, Hz

43, faf@a gaeea & frgd savor yares d9-fhed AT s arar 82
For which of the following combinations, does the absorption operation become gas-film
controlled?
P.ga # &g &r fegar qgd TAH gl J
The solubility of gas in the liquid is very high
Q.z@ & I\ i o 95 FA g &
The solubility of gas in the liquid is very low
R. 5a-91ed gea A= HAOT I[Ulieh, AF-URE GeFHATT IR0l [0Th HT Jofell H g s grar g
The liquid-side mass transfer coefficient is much higher than the gas-side mass transfer coefficient
S. &a-UTRd GeFAT JHcRUT IO, W—m&émmﬂvﬁaﬁrwﬁ@wma
The liquid-side mass transfer coefficient is much lower than the gas-side mass transfer Coefficient

AP&Q
(B)P &R
(C)P&S
D)Q&R

12



44, 31T AT F AHAANw 3cured F AT HA-A1 gegaAT 0T gATedT TART FH =T ST 87
Which mass transfer operation is employed for industrial production of Argon gas?

(A) & & faetrerst/Leaching from rocks

(B) arg = wetrel 3maast/Fractional distillation of air

(C) wrehfcrsr 3w o1 shratstfates 3mea=1/Cryogenic distillation of natural gas
(D) wrpfaes 3t & srfereiwor/Adsorption from natural gas

45, 9Rs R W Rel-da & Fars 0.050 #Hrex 3R Fora arasst 0.20 §1 3R oo &7 argss s 0.6 8
JTar g, aF do T FAE grafr
The height of a fluidized bed at incipient fluidization is 0.050 m and the corresponding voidage is
0.20. If the voidage of the bed increases to 0.6, then the height of the bed would be ......................
(A) 0.08
(B) 0.10
(©)0.12
(D) 0.75

46. T JaEAT A ey ag (B) ¥ AT (A) ST 7 390G & W §1 IR 0 R T W OmfEE
AreR Forr@ Ni § 3 A9 o1 A Fues a1 3Ed Ao 397 W 3NfEE Aol T Ji g, ar

fFATTET # &l TEr 87

Ammonia (A) is getting absorbed into water from stagnant air (B) at steady state. If Ni is the molar
flux relative to a fixed location in space and Ji is the molar flux relative to the average molar velocity
of the constituent species in the gas phase, which one of the following is correct?

(A) NA = constant; NB = 0; JA = constant; JB =0

(B) NA =0; NB = constant; JA = constant; JB = constant
(C) NA + NB = 0; JA = constant; JB = constant

(D) NA = constant; NB = 0; JA = constant; JB = constant

(A) wrehfceh @agsl & 3T sgd a¥er/Fluid flowing under natural convection
(B) gcelr &1F # sgd ael/Fluid flowing in laminar region

(C) wegstr & # sigd aer/Fluid flowing in turbulent region

(D) z=1# & +ig & aAgi/None of these

13



48. waer: 100 °C 3R 300 °C argHeT WX g STl & AT Udh Sofed FSAT AfAET adar §1 3PR ded STelery
O s arg 1000 5o &, @ el & egctoet HiAhdH HF F27 §7?

An engine exchanges heat with two reservoirs at 100 °C and 300 °C, respectively. If 1000 J of heat
Is extracted from the hot reservoir, what is the maximum work derived in Joules?

(A) 675

(B) 854

C) 349

(D) 968

49.900 mm Hg & el ard o Jeofet arsq 3R ATSQIsT A & 0T 7 3R Jelier & fRatT 3mar 0.1

TRl aa Seoilet/fhalasd asciele §, af mm Hg & 31fds g« ... gl
In a mixture of benzene vapour and nitrogen gas at a total pressure of 900 mm Hg, if the absolute
humidity of benzene is 0.1 kg benzene / kg nitrogen, the partial pressure in mm Hg is,

(A) 30.2 mm Hg
(B) 60.3 mm Hg
(C) 120.6 mm Hg
(D) 193.8 mm Hg

50. coeeeririens & 3cUle & v 3maRdess sear At vEifeens 3k HCI g
Raw materials required for the manufacture of ................. is acetylene and HCL.

(A) asfaer F@rmgs/Vinyl chloride

(B) smmei/Dacron

(C) &fere vAgrsgrgs/Phthalic anhydride

(D) #eissw Vrgrsziss/Maleic anhydride

*khkkk
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