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1.  The drag coefficient for a sphere at very low Reynolds number varies as

(A) Re (B) 1/Re
(C) Re? (D) 1/Re?

2.  The terminal velocity of a particle is reached when
(A) Drag force equals gravitational force
(B) Buoyancy force equals drag force
(C) Netforceis zero

(D) Velocity is maximum

3. The friction factor for turbulent flow in smooth pipes is given by
(A) Hagen-Poiseuille equation (B) Blasius equation

(C) Darcy equation (D) Euler equation

4, Vorticity in fluid flow is defined as
(A)  Curl of velocity vector (B) Divergence of velocity

(C) Gradient of pressure (D) Rate of strain

5.  The Mach number is the ratio of
(A)  Fluid velocity to sound velocity (B) Sound velocity to fluid velocity

(C) Pressure to velocity (D) Density to velocity

6.  Choked flow in nozzles occurs when Mach number equals
(A) 0.5 (B) 1.0
(C) 2.0 (D) ©

7. The Froude number relates
(A) Inertial force to gravitational force (B) Viscous force to inertial force

(C)  Pressure to velocity (D) Surface tension to inertia

8.  The boundary layer separates when
(A)  Pressure gradient is zero (B) Pressure gradient is adverse

(C) Velocity is maximum (D) Reynolds number is high
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1. 9gd FA VAlesd TCIAT | T ek HT F1 J0Th fohd JHR Feeldl 872

(A) Re (B) 1/Re
(C) Re? (D) 1/Re?

2. T ot fr efFer 391 (terminal velocity) ds 9red gidl & o9

(A) 39T Sl TRcATRYUT el o ST &1 (B) TSTTET Sof 39T Fef oh ST &l
(C) YGTALTE (D)  geT JrfFRAH B

3. Taeel uigdl # el g & forw wdor Fponieh oA e §
(A)  ETNA-AISgSel HHIHOT (B) sotaad THRIOT
(C) st F#IehToT (D) e FHRoT

4. gg yarg & arerder (Vorticity in fluid flow) I aRena Far Srar g
(A) Q9T AfGer FT el (B) Q9T I SITSAH
(C) carawHrAfzAde (D) | e (Rate of strain)

5. ¥ W& (Mach number) & 30T 81T &
(A) ader/ eafa aar (B) eafeydar/ga e
(C) gera/aer (D) "elca /AdT

6. dAtolal 7 A8 el (Choked flow in nozzles) dd g1dT § SI§ #eh TEAT &

(A) 05 (B) 1.0
(C) 2.0 (D) O

7. W38 &A1 (Froude number) goiidT &

(A)  STScd oef T T&cd FoT F 3Tl (B)  TAYTIYT §/eT T STScd Fof & 3T
(C) CTa T daT & 3fedTeT (D) G IATd &I STScd & JHeIurel

8.  SI3E SRR T g I § I«
(A)  gera AfSTe YT &
(B) cara Aifsde wfager gt
(C) Jer3fpaa e
(D)  YATesH TEAT (Reynolds number) 378 &Y

3 A
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9. The displacement thickness in boundary layer represents

(A)  Actual thickness (B) Momentum defect
(C) Mass flow defect (D) Energy loss

10. The momentum thickness represents

(A)  Mass flow defect (B) Momentum defect
(C) Energy defect (D)  Pressure defect

11. Streamline flow is characterized by

(A) Random particle motion (B) Orderly particle motion
(C) High Reynolds number (D)  Turbulent eddies

12. The pressure coefficient is defined as

(A)  (P-Peo)/ (%pV?) (B) P/V
(C) pv/P (D) Peo/P

13. Stagnation pressure is

(A) Static pressure only (B) Dynamic pressure only
(C) Static + dynamic pressure (D) Negative pressure

14. The entrance length for laminar flow in pipes is approximately

(A) 0.05ReD (B) 0.5ReD
(C) ReD (D) 10D

15. Two-phase flow regime where gas bubbles rise through liquid is called

(A)  Slug flow (B) Bubble flow
(C)  Annular flow (D) Stratified flow

16. The Weber number relates

(A) Inertial force to surface tension (B) Viscous force to surface tension
(C) Gravitational force to surface tension (D) Pressure to surface tension
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9.

10.

11.

12.

13.

14.

15.

16.

38 R F Reame Aers &1 yfafRfcg w=ar ¢

(A) arEdTa Al (B) ST
(C) ST JaTg ary (D) aTEE
S8cd HAlelS (momentum thickness) g2iie &

(A) SSUHAT YdTg Y (B) SScadly
(C) Fefaw (D) ceEay

TEIHAS 9T (Streamline flow) &7 faQwar gidr g

(A) ol &Y Arefees afa (B) cIATEUd &UT 1fd
(C) 3=u lesd &I (D)  Hpel #a

qaTa AUTE F GRS AT e #

(A) (P -Peo) /(%pV?) (B) P/V
(C) pv/P (D) Pee/P
TIAT gard (Stagnation pressure) gidT &

(A) oo TR ga1d (B) ohaer Irfarefler gata
(C) TR+ afaefier g (D)  HUTcHS gaTd

qsal H AR JaTg & foT gder oars oerser giar g
(A) 0.05ReD (B) 0.5ReD
(C) ReD (D) 10D

al-=’oT Yarg (Two-phase flow regime) & a8 &7 faed 34 Folgel ga & ATETA ¥ 3ad
g, PEaT ©

(A)  FofeT el (B)  eIel IaTE
(C)  3feefoR Fell (D) TTEWISS Fal (Stratified flow)

q€¥ &A1 (Weber number) g2itelr &

(A)  STScd 5o T Hlg delTd & 37ITd (B) Rrafrar ser 7 Acig d=Ta A 3rgaTd
(C)  IT%ca del &I HAE clelld & 3HeIUTel (D) ST T TAE delld J T
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17.

18.

19.

20.

21.

22.

23.

Capillary rise in tubes is governed by

(A)  Reynolds number (B)
(C) Contact angle and surface tension (D)

The friction factor for laminar flow equals

(A) 16/Re (B)
(C) 0.079/Re0.25 (D)

Non-Newtonian fluids exhibit

(A)  Constant viscosity
(B) Variable viscosity with shear rate
(C)  Zero viscosity

(D) Infinite viscosity

Pseudoplastic fluids show

(A)  Viscosity increasing with shear rate (B)
(C) Constant viscosity (D)

Dilatant fluids show

(A)  Shear thinning behavior (B)
(C) Newtonian behavior (D)

Thixotropic fluids exhibit

(A) Time-dependent decrease in viscosity (B)

(C) Constant viscosity (D)

The power law model for non-Newtonian fluids is

(A)  t=K(du/dy)*n (B)
(C)  t=To+ u(du/dy) (D)

Weber number
Viscosity

64/Re
0.316/Re”0.25

Viscosity decreasing with shear rate
Time-dependent viscosity

Shear thickening behavior

Bingham plastic behavior

Time-dependent increase in viscosity

Zero viscosity

T = p(du/dy)
T = constant
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17.

18.

19.

20.

21.

22.

23.

SR 3o1@ (Capillary rise) 3 AIA™T F=ar &

(A) YeiTesq HEam (B) deEEA
(C) TYS IvT 3R g d=1a (D) FRufRT

A= g & faw ot 7ot (friction factor for laminar flow) 8T &
(A) 16/Re (B) 64/Re
(C) 0.079/Re”0.25 (D) 0.316/Re”0.25

IR-7gesT ga (Non-Newtonian fluids) fe@rd &
(A) TR RgfRarged

(B) el &X & IHTER gRafcle faaferda=
(C) o FAufRETe

(D) 37Ad R

FgIeeniEes ga (Pseudoplastic fluids) fe@rd &
(A)  Fa¥ X F Iy AR searg (B) FHRa X & Try RufRams gearg
(C) &R RufdHe (D) HHT-AIT RuRdgeT

sIsoee ga (Dilatant fluids) fe@may &
(A) TR Il el T SITER

(B) el AET I T cTAER

(C) #gefaae =¥agR (Newtonian behavior)

(D)  fSeTgH carmfEea (Bingham plastic) STagR

fasaieife ga (Thixotropic fluids) fe@ra &
(A) TFEI S ary Rufue gearg

(B) EHI & Gy RO seard

() e g

(D) = FRufRHTA

IR-7geeT ga & fav 9raX & Aisel (power law model for non-Newtonian fluids) &
(A) t=K(du/dy)*n (B) t=wu(du/dy)
(C)  t=To+ u(du/dy) (D) t=FR
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24.

25.

26.

27.

28.

29.

30.

31.

32.

Bingham plastics require

(A)
(C)

(B)
(D)

No yield stress
Maximum yield stress

Rheology is the study of
(A)
(C)

(B)
(D)

Flow and deformation of matter
Mass transfer only

The apparent viscosity of non-Newtonian fluids

(A) Is constant (B)
(C) Iszero (D)
Viscoelastic materials exhibit

(A)  Only elastic behavior (B)
(C) Both elastic and viscous behavior (D)

The relaxation time in viscoelastic fluids represents

(A) (B)
(C) (D)

Time for stress to decay
Time for pressure drop

Compressible flow occurs when Mach number is
(A) Lessthan0.3 (B)
(C) Equalto1l (D)

Supersonic flow has Mach number
(A) Lessthan1
(C) Greaterthan1

(B)
(D)

The Biot number represents the ratio of
(A)
(B)
(C)
(D)

Internal resistance to external resistance
External resistance to internal resistance
Conduction to convection

Convection to radiation

Minimum yield stress
Negative yield stress

Heat transfer only
Chemical reactions

Varies with shear rate
Is infinite

Only viscous behavior
Neither elastic nor viscous behavior

Time for velocity to reach maximum
Time for temperature change

Greater than 0.3
Zero

Equalto 1
Zero

Lumped heat capacity analysis is valid when Biot number is

(A)
(C)

Greater than 0.1
Equalto 1

(B)
(D)

Less than 0.1
Greater than 10

8
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24.

25.

26.

27.

28.

29.

30.

31.

32.

ST Tanf¥es (Bingham plastics) &I arfgw

(A) IS Aes dFefra Tet (B) A Fres delrd
(C) 3fRwdH Aes dara (D) HUTcH® Aes gara

RS T 3eTTT &

(A) ey & garg AR fawgor 1 (B)  Shadl FHT TUTTAROT
(C) Hdel GeTHATT TUTHATAIOT (D) TETEfAw MR

IR-7ge=T ga (viscosity of non-Newtonian fluids) & Yehe fRafRaras

(A) TERgare (B) oeRel & & 3TAR Feeldl &
(C) FIgIaTE (D) 3dETE
farRigeanfEes Terd @ &

(A) el Aol cTaER (B) ael FRGfAdr suagR

(C) wraqet 3R Rafer gt saasr (D) o A olrerquET & &1 Rt

farsenesd ga # Roledes THA (relaxation time in viscoelastic fluids) gifar &

(A) TITd &I &7 Blet H S3Tet aTell T (B) Q9T 3R &lel H I3Tel aTelT HT
(C) caTa PR & JI9Ta aTell HY (D)  ATIHATT IRAdT H 3Tt aTelT THT

TSI garg (Compressible flow) T« glaT § o9 A% q&d

(A) 03T HAE (B) 0.3@ 3 ar
(C) 1FHeaTar (D) <ETEr

U&= yarg (Supersonic flow) i #e T gl &
(A) 19&A B) 1%
(C) 183w D)

N

g |&AT (Biot number) g2iTdT &
(A) 3RS 9y / ST gfaer (B) STEd 9faRIer / 31iaies fader
(C) Wag/HdgsT (D) Hage / fafetor

aFcs gl FUfAEr faAwor (Lumped heat capacity analysis) AT § J9 S1dlc H&AT

(A) 0.18 37 g (B) 0.1@xHgr
(C) 1&HausTar (D) 10@ TGl

9 A
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33. The fin efficiency is defined as
(A)  Actual heat transfer / Ideal heat transfer
(B) Ideal / Actual
(C) Temperature gradient
(D) Heat flux ratio

34. Fins are most effective when
(A)  Thermal conductivity is high (B) Thermal conductivity is low

(C) Convection coefficient is high (D) Temperature is constant

35. The Grashof number represents
(A) Ratio of buoyancy to viscous forces (B) Ratio of inertia to viscous forces
(C)  Thermal diffusivity (D) Mass diffusivity

36. Natural convection heat transfer depends on
(A)  Grashof number and Prandtl number
(B)  Reynolds number only
(C)  Nusselt number only
(D)  Schmidt number

37. The critical radius for insulation on cylinders is
(A) k/h (B) h/k
(€) kxh (D) k+h

38. Film condensation occurs when
(A) Droplets form on surface (B) Continuous liquid film forms

(C) Vapor condenses in bulk (D) No condensation occurs

39. Dropwise condensation gives
(A) Lower heat transfer coefficient (B) Higher heat transfer coefficient

(C) Same heat transfer as film (D) Zero heat transfer

10
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33.

34.

35.

36.

37.

38.

39.

et g&Tar (fin efficiency) &1 aRen®a fFar Sirar &

(A)  TTEITAH FSHT TATATAROT / 37TEeT FSHAT TATATAROT
(B) 3TeeT/ arEdias
(C) drIHATT Af3de

(D) >SATYAG 3T

et (Fins) T 9Tl g1a & ST

(A) SHT dTershdr 3T &r (B)  ZSHT ATelehdT haT &I
(C) @agsT ayutieh 37fereh gt (D) oA R

IMAMe T&AT (Grashof number) g &

(A) g gor / e ger (B) Si8ca / Rafdr Sof
(C) ardra faazor (D) AT fawRor

qTehfcieh Hagel FAT TAAROT W R &t §

(A) IR &7 3R Yseed & (Grashof number and Prandtl number)

(B) had {Alesd TEI

(C) el JEAeC HEA

(D) feHe TEar

fFeist X gegele & fAT irelaercas B &

(A)  k/h (B) h/k
(C) kxh (D)  k+h

fhed HEaTsT (Film condensation) d« gl § &

(A) HAT WG TIcll & (B) A gd fhedA Faicii @

(C) oY oo H AT BT E (D)  TET LT i

3Myargel el (Dropwise condensation)gdr &

(A) & FSHT EATATROT I[0TIh (B) 3 AT EUTHAICROT I[0TIh
(C) TredA & THTA FSAT TATATAROT (D) T AT FATHATCRIT

11
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40.

41.

42.

43.

44,

45,

46.

Pool boiling occurs when

(A) Liquid flows over heated surface
(C)  Vapor flows over surface

Nucleate boiling is characterized by

(A)  Vapor bubbles forming and departing
(C) No bubble formation

Critical heat flux in boiling is also called

(A) Leidenfrost point
(C)  Nucleation point

The film boiling regime has

(A)  Very high heat transfer coefficient
(C) Maximum heat transfer

The Leidenfrost phenomenon occurs at

(A) Low superheat
(C) Critical heat flux

Black body radiation absorbs

(A)  Allincident radiation

(B) Half of incident radiation
(C) No radiation

(D) Reflects all radiation

Gray body has emissivity

(A) Equalto1l
(C) Greaterthan1

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

Liquid is stationary over heated surface
No boiling occurs

Film boiling
Critical heat flux

Burnout point
Superheat point

Low heat transfer coefficient
No heat transfer

High superheat
Zero heat flux

Between O and 1
Equalto 0

12
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40.

41.

42.

43.

44,

45.

46.

qel i gfeiar (Pool boiling) & &It & ai&

(A) SIIHATIg WIBdT g (B) T IH I W W EdTg
(C) aT~Y g WgaATg (D)  Srafeier g gy

=gfFerue disfolar (Nucleate boiling) T faQrsar &:

(A) ST & el FeTeT 3N 3relaT glell (B) Tpes arsfolar
(C) IS JeIGolT T Teicl (D) frfewha e Fold®m

aisfoier & frfeerer €ic weldd (Critical heat flux in boiling) &Y 8 @gr SITaT &

(A)  SNSAHIES drse (B) SeT3M3T disT
(C)  fFeruereT dige (D) gREre uige

fhear argfelaT &ha (film boiling regime) &:

(A) quswﬁfgiamﬁﬁ'ﬂﬁ?ﬁlﬁt (B) & T TAT HITHIATE
() 3ifOFde & g (D) IS Ee TAHL AGT

ASeTRRe AT (Leidenfrost phenomenon) s gIdT &:

(A)  FHFREC R (B) 3T AT R
(C) frfedhd e FealF@ (D) YT EIC FoArH T

Sele diar (Black body radiation) YfSTerE:
(A) T safse v & T aarg
(B) 3T SoItdise Y30 Iaii¥d aarg
(C) IS ISR raeni™d AgT Far

(D) T IRV I Wafdd AT g

I S8 (Gray body) @r TfAfafE:

(A) 1% R (B) o3R1xFaT
(C) 133w (D) 0 sqaT

13 A
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47. The Stefan-Boltzmann constant has units

(A)  W/m2K* (B) W/mK
(C) /K (D) W/K

48. Kirchhoff's law states that

(A)  Absorptivity equals emissivity (B) Absorptivity equals reflectivity
(C)  Emissivity equals transmissivity (D) Allare equal

49. View factor in radiation depends on

(A) Temperature only (B)  Emissivity only
(C) Geometry and orientation (D) Material properties

50. Shape factor in radiation is also called

(A)  Emissivity (B) View factor
(C)  Absorptivity (D) Reflectivity

51. Radiosity represents

(A) Total radiation leaving surface (B) Incident radiation only
(C) Absorbed radiation only (D) Reflected radiation only

52. Radiation shields reduce heat transfer by

(A)  Increasing emissivity (B) Adding resistance
(C) Increasing temperature (D) Decreasing area

53. The heat transfer in extended surfaces is governed by

(A)  Fourier's law only

(B) Combined conduction and convection
(C) Radiation only

(D) Mass transfer

54. Transient heat conduction is governed by

(A)  Steady-state equation (B) Fourier's second law
(C) Newton's law of cooling (D) Stefan-Boltzmann law

14
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47.

48.

49.

50.

51.

52.

53.

54.

TEIhe-aTecatda (Stefan-Boltzmann) f&Ri& &1 5515 §:

(A)  W/mK* (B) W/m2K
(C) J/K (D)  W/K

foreTerd &1 e (Kirchhoff's law) &gdr & o:
(A)  TNYUT &TAAT 3cHTA &7 T o SRS &Il §
(B)  3TaRNNUT &THAT URTdcIeT &THdT & SRTeR Bl &
(C)  3cHSIeT &THAT TTRUT &THAT o SIS &Il &
(D) TN TWRAE

Swee & o hered 38 W R &l &

(A)  Shdol ATIHTT (B) haw ufafAfEE

() wafafa iR snRuce= (D) @ & IoT

IBUe & AT Thaex FT & Fegr AT &

(A) ufArafEE (B) =g e

(C) usHIcEaer (D) RoafFefad
IBATAE (Radiosity) 2iTdr &:

(A) ¥ @ fsholel dTell ot ST (B) Fad sIfQsc UL
(C) Fad ana e (D) Fad Wrafdd T
If3uereT efies €T TW &l A FId o

(A) UfATETAET Fgme (B) wfaer Sga

(C) QTIHATH FeThT (D) &%l geTH

TFHCESS Adal H glc W (heat transfer in extended surfaces) 38 W 3TUTRA &:
(A)  hdel BRI HT AT (Fourier's law only)

(B) TAIfSd FsFua 3R FaFe

(C) aer Y3Ter

(D)  HTH WY

gifaite € ssarreT (Transient heat conduction) & &I# §:
(A) TCI-TCC GHIRIOT (B) PRI T qErr oz
(C) =geot & giclar s (D) EIhel-dlecorde fags

15 A
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55.

56.

57.

58.

59.

60.

The Fourier number represents

(A) Dimensionless time

(B) Dimensionless temperature
(C) Heat flux ratio

(D) Mass flux ratio

Semi-infinite solid assumption is valid when

(A) Fo<0.2 (B) Fo>0.2
(C) Bi<0.1 (D) Bi>0.1

One-dimensional steady-state conduction with heat generation follows

(A) Linear temperature profile (B) Parabolic temperature profile

(C) Exponential profile (D) Constant temperature

Contact resistance occurs due to

(A)  Surface roughness
(B) Perfect contact
(C)  High conductivity

(D) Zero temperature difference

The overall heat transfer coefficient U depends on

(A) Individual resistances in series (B) Parallel resistances only

(C) Temperature only (D) Pressure only

Fouling factor accounts for

(A) Deposit formation on heat transfer surfaces
(B) Clean surface conditions
(C) Perfect heat transfer

(D) Zero resistance
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55.

56.

57.

58.

59.

60.

PRIV A galfer &

(A) & §7T (dimensionless time)

(B) T3 dr9#TeT (dimensionless temperature)
(C) & FoleFq 37T

(D)  HATH el 3Fegarel

YHI-sT0iae difas (Semi-infinite solid) T AT T8 AT § e
(A) Fo<0.2 (B) Fo>0.2
(C) Bi<0.1 (D) Bi>0.1

JA-SIHYUAST TCSI-Tee HsFUAA (One-dimensional steady-state conduction) fa2r g
AL

(A) ISP ATIHTT AHST (B) UraETTele dTIATH WS
(C) =TT NS (D) &R ATIATT

Plecae IATeH (Contact resistance) gidr g:

(A)  TAE P GIEIET o HRUI
(B) 9RYoTEIFH W

(C) 3T ATeThal ]

(D) Y ATIATT HeR W

NG e TP HITHRITe U 39 R FIR Har &

(A) RS 7 safFdera foreal ™ (B) ohaer Iefer IfaRrell o
(C) had dMIHAT W) (D) Fadcad W

wifeler thaex (Fouling factor) &7 #Add g:

(A) & ST B HeTg! 9T STAT gl
(B) & Hdg & Feufa

(C) URYoTEIe gy

(D) T TR
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61.

62.

63.

64.

65.

66.

Equimolar counter-diffusion occurs when

(A)  One component diffuses while other is stationary

(B) Both components diffuse in opposite directions equally

(C) No diffusion occurs
(D) Diffusion is unidirectional

Unimolecular diffusion occurs when

(A)  Only one component diffuses

(B) Both components diffuse equally
(C) No diffusion occurs

(D) Diffusion is instantaneous

The Stefan tube experiment measures
(A) Diffusion coefficient

(B)  Viscosity

(C) Thermal conductivity

(D) Heat capacity

Knudsen diffusion occurs when

(A)  Mean free path >> pore diameter (B)
(C)  Molecular collisions dominate (D)

Mean free path << pore diameter
No collisions occur

The selectivity in membrane separation is defined as

(A) Ratio of permeabilities
(B) Ratio of fluxes

(C) Ratio of concentrations
(D) Ratio of pressures

Pervaporation is used for

(A) Gas separation (B)
(C) Solid separation (D)

Liquid mixture separation
Crystallization
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61. SfFaATeR FHE3T-BHFISA (Equimolar counter-diffusion) T« gldl § SIaT:
(A) Ueh e TS gl ¢ 3N gy FRR TEdT &
(B) aIA Teeh faudiet =3t # €AT ®9 @ Swrger gid &

(C) IS TSTgeteT 78T glcit
(D) fevrgstet aet U fGem A gl &

62. FiAATFgeR SFg= (Unimolecular diffusion) @« gichl § STe:

(A)  hdel Teh Biceh TSHIST Bl &

(B) Gl Ticeh HHT ®9 A FSrIT g1d &
(C) IS TSUgelet =¥gT gleir

(D)  TEHISIeT dlcahlfereh gl &

63. FEIhel TGS TANT (Stefan tube experiment) & AT STl &:
(A)  TSHgSIeT SITTBRATE (Diffusion coefficient)

(B) faEmIf&dr
(C) UH FHsfFefadr
(D) g &I Har

64. 58 f3UggleT (Knudsen diffusion) T gialr & oI

(A)  FHT T 91 >> 9R I (B)  #HieT T U1y << 9 =I1H@
(C)  3MUTideh Tohiid YT Bl & (D) IS THUT oAl gicT

65. HsleT AUXT (membrane separation) H Telfaeladr Hr aRea fFar ST &:

(A)  TRATITAET FT 3T (Ratio of permeabilities)

(B) Telard T 3e14Td
(C) WWW (Ratio of concentrations)

(D) <ara T 3e14Td

66. URAURRT (Pervaporation) T 3T gIdT &

(A)  3F gYFhIoT & foT (B) a fHsmoT g & fow
(C) BN JuFRIOT & forw (D) frEecieura fow
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67. The driving force in liquid-liquid extraction is

(A) Pressure difference (B) Temperature difference
(C) Concentration difference (D) Velocity difference

68. Minimum solvent requirement in extraction occurs at

(A) Infinite stages (B) One stage
(C)  Equilibrium (D) Zero stages

69. Extractin liquid-liquid extraction is

(A)  Solvent-rich phase (B) Solvent-lean phase
(C) Feed phase (D) Raffinate phase

70. Cross-flow extraction is less efficient than

(A)  Single-stage extraction (B) Counter-current extraction

(C) Co-current extraction (D) Batch extraction

71. Supercritical fluid extraction uses

(A) Liquid solvents only (B) Gas solvents only
(C)  Fluids above critical point (D) Solids

72. The Colburn J-factor relates

(A) Heat transfer to mass transfer
(B) Momentum transfer to heat transfer
(C)  Mass transfer to momentum transfer

(D)  All transport phenomena

73. Chilton-Colburn analogy applies to

(A) Heat and mass transfer (B) Momentum transfer only

(C) Chemical reactions (D)  Phase equilibrium
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67.

68.

69.

70.

71.

72.

73.

ffFas-fafdas veadse= (liquid-liquid extraction) 3 Srsfder wRT §:

(A) Ead AR (B) dTIHTT IR
(C) dTgdr 3R (DY ERCE G

TFACHRIST H geAdH Hiede (Minimum solvent requirement in extraction) 3faegerdl

grer &

(A) 3Ted TSIt R (B) THFEAW
(C) FIeT = (D) FIEAR

fofFas-fafdas vaacareT (Extract in liquid-liquid extraction) 3 TaFeae BT §:

(A) Tiede-RaT b (B) Hlede-oieT thet
(C) WIE el (D) Yfheic %ot (Raffinate phase)

PIH-TFell TaracaRrsT (Cross-flow extraction) &3 T gy & =T

(A)  THITST-TEST TaFaC AT (B) PI3cT-dc T earrT
(C) PI-PC TFHCFAA (D) ST TFH A
gufshiehel FeIgs UFHEHIA (Supercritical fluid extraction) & 39ANT gl &

(A) oo fafdas dicde

(B) hae 3T Aiede

(C) Thieehel dige & W & Fe[g3d (Fluids above critical point)
(D) o

reteet J-heFeX (Colburn J-factor ) &2itaT &:

(A) T IRNAT AR F ST FIT  (B) HIHEH TEHT 3R &le Taw
(C) #TT WL 3R AHCH TraH (D) @ grEYIC RaATTaaT

fRIeceT-dhieidsl Tarailsl (Chilton-Colburn analogy) o] &ldl &:

(A)  gre 3R A THH ) (B) ahdel HAIHTH TR W
(ORI IGERIGIE R IR (D) ot sfFafelfsiaa (Phase equilibrium) o
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74.

75.

76.

77.

78.

79.

80.

Film theory assumes

(A) Concentration profile is linear in film
(B) Turbulent core offers no resistance
(C) Steady-state diffusion

(D) All of the above

Penetration theory was proposed by

(A) Fick (B)
(C) Lewis (D)

Surface renewal theory was proposed by

(A) Higbie (B)
(C)  Whitman (D)

The two-film theory applies to
(A) Gas absorption

(B) Distillation

(C) Extraction

(D)  All mass transfer operations

Mass transfer coefficient has units

(A) m/s (B)
(C)  mol/m3s (D)

The Lewis number relates

(A)  Thermal diffusivity to mass diffusivity

(B) Momentum diffusivity to mass diffusivity
(C) Thermal to momentum diffusivity

(D)  All diffusivities

Azeotropic distillation is used when

(A)  Normal distillation fails (B)
(C) Pressure is too high (D)

Higbie
Whitman

Danckwerts

Lewis

kg/m?s

All can be used

Components have equal volatility

Temperature is too low
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74.

75.

76.

77.

78.

79.

80.

fihed & (Film theory ) AT §:

(A) Thed F Tigdr WS I & (Concentration profile is linear in film)
(B) ESeIE I IS FTRIET T el (Turbulent core offers no resistance)
(C) TEIr-wee FBwrget

(D) FWH I

AfeAgereT 2T (Penetration theory) T I¥dlde:

(A) fre (B) fRoreY
(€ =\ (D) fegeAa

Tdg AdIaitehtoT LAY (Surface renewal theory) &l JEdTde:

(A) TRaTe (B) ShacH
() Feeeda (D) =W

¢-fthed ZTRT (two-film theory) o] &IdT &:

(A) g veareetT (B) fefcarerT
(C) uwFHEaHwT (D)  Toft AT TrHT AR

A W HITTHIATT (Mass transfer coefficient) T 5F13 &:

(A) m/s (B) kg/m?s
(C)  mol/m?3s (D) T 3UIRTEI Thl &

qSH HeX (Lewis Number) a=iidl

(A)  uH FSwrgfaiady s ame SHgfATaer @ 317arel (Thermal diffusivity to mass diffusivity)

(B) #FeH Bugfafadr &1 A BwgfAfadr @ 3ard (Momentum diffusivity to mass
diffusivity)
(C) uH 3R AFHH BHIFATAET T 31791 (Thermal to momentum diffusivity)

(D) w3 BwrgfSAfady ot 3regar

Tl f3fcaersT (Azeotropic distillation) d« fhar Sirar & S

(A)  THT BRI 3w g AT & (B) ©eahi FT arsaiieldr AT glaT &
(C) eaTasgd fUF g (D)  ATIHA SE FA LT &
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81. Extractive distillation uses

(A) High boiling solvent (B) Low boiling solvent

(C) Reactive solvent (D) No solvent

82. Steam distillation is used for

(A) Heat-sensitive materials (B) High boiling materials
(C)  Immiscible with water materials (D) Both (A) and (C)

83. Flash distillation produces

(A)  Multiple products (B) One vapor and one liquid product

(C)  Pure components (D) No separation

84. Minimum reflux ratio gives

(A) Infinite number of stages (B) Minimum number of stages

(C) One stage (D) Zero stages

85. Total reflux condition gives

(A)  No product withdrawal
(B) Maximum product withdrawal
(C)  Minimum separation

(D) Zero separation

86. Reboiler duty in distillation provides

(A) Cooling (B) Heating and vaporization

(C) Mixing (D) Pressure control

87. Condenser duty in distillation provides

(A) Heating (B) Cooling and condensation

(C) Vaporization (D) Separation

88. Tray efficiency in distillation is

(A)  Always 100% (B) Lessthan 100%
(C) Greater than 100% (D) Zero
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81. UFH¢iFea fBRceie (Extractive distillation) 3 393191 8T -

(A) 3TI 39l ITell Alcde (B) %=1 3ac=Y arelT Aicde
() RufFeadtede (D) IS Aiede g

82. TIH TB3ceiel (Steam distillation) &7 39T &IAT §:

(A)  Ere-dfafea geret & fow (B) 3T 3aclal dTel YTt & fow
(C) el o |TY Jrgelerelier Terf & fow (D) (A) 3R (C) gt

83. welar f3f¥ceraa (Flash distillation) & 9T g §:

(A) &S 3G (B) Tk arsy 3R Uk el 3c9TG
(C) Ygues (D) IS JUFhIOT T

84. #goIad Rrererd (Minimum reflux) IRIAYT T &:

(A)  37eId T&AT & T (B) TISTH HEAT & T

(C) THES (D) FIES

85. <lcal Ruerad (Total Reflux) feafa &

(A) IS 3curg ey e arar (B) ¥ehdd 3cuig AT g1 &
(C)  —IAdH JUFHIOT (D) T JUFHIOT

86. fefEcares # faraer 34T warel (Reboiler duty in distillation) T &:

(A) 3=h (B) & 3 arsdiravor
() fAfFdeT (D) g fAg=oT

87. f3f¥coliel # #SHT 3T Yar (Condenser duty in distillation) sdT &:

(A)  &fea (B) s 3R dueal
(C)  arsdreRzoT (D)  gUeFeRIOT

88. f3f¥celare & &1 (Tray efficiency in distillation) g&Tar 8T &:
(A)  HT100% (B) 100% & &
(C) 100% & 3rf& (D) T
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89.

90.

91.

92.

93.

94.

95.

96.

Weeping in distillation trays occurs when

(A) Liquid rate is too low (B) Vapor rate is too low
(C) Both rates are high (D) Temperature is high

Entrainment in distillation increases with

(A) Increasing vapor velocity (B) Decreasing vapor velocity
(C) Constant velocity (D) Zero velocity

Space time in a reactor is

(A)  Volume / Volumetric flow rate (B) Flow rate / Volume
(C) Conversion /Volume (D) Residence time x density

Space velocity is

(A)  Reciprocal of space time (B) Space time squared
(C)  Volume per time (D) Flow rate squared

Autocatalytic reactions have

(A)  Zero-order kinetics

(B)  First-order kinetics

(C) Rateincreasing then decreasing with conversion
(D) Constant rate

The Thiele modulus in heterogeneous catalysis represents

(A) Reaction rate to diffusion rate ratio (B) Diffusion to reaction rate ratio
(C) Temperature gradient (D) Pressure gradient

Internal diffusion limitations occur when

(A)  Thiele modulus >>1 (B) Thiele modulus << 1
(C) Thiele modulus =1 (D) Thiele modulus =0

Effectiveness factor in catalysis is

(A) Observed rate / Rate without diffusion limitation
(B) Rate with diffusion / Observed rate

(C) Temperature ratio

(D) Pressure ratio
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89. e ¢ & difar (Weeping in distillation trays) d« gidr § e

(A) awqaﬁag?ramg’r (B) awcrmag?rwg’r
(C) & yarg 318 &t (D)  ATYHTT 3T &

90. f3f¥cerae & Ugadic (Entrainment in distillation) Sedr &:
(A)  arsq Fr I T6oT W (B) ars i arfa gea ux
() TRafaw (D) LI IAAR

91. RueeT # TIH <A (Space time) BT &

(A) dleg# / AlegAfeH Tl T (B) et YT /afead
(C) @Fedaet / dlegH (D) ST TTBH x Telcd

92. TIH JeNfAEr (Space velocity) gidT &:

(A)  TIH CTSH T G (B) TIHTISHAFI TN
(C) afegs gfa a7 (D) wATYCT HT G
93. 3ifcrhefafcsr RuFe=d (Autocatalytic reactions) #:
(A)  YI-ATS Frgafeard (B) WEC-3iTR FIsATeTFH

(C) e Fedoldd & TATT Ug Jocl R TedTg (D) X R EBATE

94. gUSHATH Shefaf@d # (Thiele modulus in heterogeneous catalysis) drel HTgerd
gt &

(A) RUFAT I IR BRGA R FI3TAET () 3oy & 3R Ruerre a3 &1 3eqard
(C) TTIATA 3R (D) &aTd AR

95. 3idR® fBwrgee HHAN a9 gl § I
(A) v ATSeE >> 1 (B) I ATZT << 1
(C) HMeraTge™=1 (D) MAAZET=0

96. HeTfafad #F Uhfdecaad thael (Effectiveness factor in catalysis) 8T &:
(A)  3Mdeliehe X / ToreT fSwrgatet HHAT aTell X
(B) TSwrgTeT & A1Y & / 3dellfehel &X
(C) QTIATe Jegare
(D)  &aTE 3regaTa
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97. External mass transfer affects reaction when

(A)  Particle size is small (B) Velocity is high

(C)  Mass transfer rate < Reaction rate (D) Temperature is low

98. The Weisz-Prater criterion determines

(A) Internal diffusion limitations (B) External diffusion limitations

(C) Heat transfer limitations (D) Reaction equilibrium

99. Catalyst deactivation occurs due to

(A)  Poisoning (B) Fouling
(C) Sintering (D) All of the above

100. Regeneration of catalyst involves

(A)  Burning off coke (B) Chemical treatment
(C) Washing (D) All of the above

101. Fluidized bed reactors are used for

(A) Gas-solid catalytic reactions (B) Liquid-liquid reactions

(C) Solid-solid reactions (D) Noreactions

102. Bubbling fluidized bed has

(A) Gas bubbles rising through bed (B)  Uniform fluidization
(C) No bubbles (D) Solid bubbles

103. Transport disengaging height in fluidized beds represents

(A) Height above which entrainment is negligible
(B) Bed height

(C)  Minimum fluidization height

(D) Maximum bed height

28 A



CHEMICAL ENGINEERING ANFR072025 FfAFT SolfaATRT

97. T8 AN TEW (mass transfer) Tfafhar & wonfad war § o«

(A)  SHUT I 3TTHR BIET & (B) adr3f=mar
(C) AT T &I < RuFeT X (D) dT9HATT HH BT

98. dIeT-YeX wEcRAT (Weisz-Prater criterion) f@aTRa &ar §:

(A) 3R FSwrgeret HATT (B) e Syt HaATd
(C) & oWy HArd (D)  Nuwer e

99. 3cR% fAfSegur (Fefore BufFea=) gar &

(A)  STE GTeTT (disaifaian) (B) 373 &1y (wifeam)
(C) fefar (D) 3UEFa g

100. 3R T Yelolelel (heforee &l oo )uTiAe §:

(A) P F AT (B) T 39U
(C) Yers (D) IR T3l

101. ¥gst8es 95 RuFel (Fluidized bed reactors) T 3UeT Bl &

(A)  Fg-gifas Fefafes Ruarsg (B) fafFas-fafeas Ruarsa
(C) wifors-aifes RuFeed (D) S Ruerere A8t

102. S&felaT FeJgsT8es &3 (Bubbling fluidized) # g1 &:

(A) AT TATA IS A FH 338 (B) HHT Fe[SSISNeIeA
(C) IS Jorgem Tt (D) WIS oo

103. grEUIE f3HTATSTT g15C Fefgsigss o3 (Transport disengaging height in fluidized beds)
F e &

(A) TE s foEs IR U AT ¢
(B) WIS
(C)  TeACTH FelgSTgreret 3arg

(D) RFAFIT IS
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104. Trickle bed reactors involve

(A) Gas flowing down over catalyst

(B) Liquid flowing down over catalyst with co-current gas
(C) Solid flow

(D) No flow

105. Packed bed reactors have

(A)  Moving catalyst (B) Stationary catalyst
(C) No catalyst (D) Liquid catalyst

106. The Damkoéhler number Il represents ratio of

(A) Residence time to reaction time (B) Reaction time to residence time
(C) Heat transfer to reaction rate (D) Mass transfer to heat transfer

107. Consecutive reactions are

(A) A->B->C (B) A+B—>C
(C) A->B+C (D) A=8B

108. Parallel reactions are

(A) A->B->C (B) A->BandA->C
(C) A+B->C (D) A=8B

109. Reversible reactions reach

(A) Complete conversion (B) Equilibrium conversion

(C) Zero conversion (D) Infinite conversion

110. The equilibrium constant depends on

(A) Temperature only (B) Pressure only
(C) Concentration only (D) Catalyst

111. Le Chatelier's principle applies to

(A)  Equilibrium systems (B) Kinetic systems
(C) Mass transfer (D) Heat transfer
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104. feoer 98 RuaeX (Trickle bed reactors) # gidT &:
(A) T 3R (Fefore) F IR AT TN
(B) foIfFas 3ok (Feforre) & FW Ard 98l &, T8-9dTg I o aTYg

(C) oS YdATE
(D) IS vaTE el
105. %% 98 Ruaer (Packed bed reactors) & T &:
(A)  FIGT I (heforee) (B) T&R 39 (heforre)
(C) oIS 3R (heforre) 18T (D) fafFas 3cR= (Fefore)

106. SHAHIgeR FE&AT |l (Damkohler number 11) ERIT § 3reqara:
(A) UorsH ersH / Ruarer ersq (B) Rueere erga / WSrsH ersH
(C) e/ RurEle (D) HIH SEHT / EIc TFm

107. TRMAR RUFAT 81 &:

(A) A>B>C (B) A+B->C
(C) A->B+C (D) A=B

108. AR RUFA 81T &

(A) A>B->C (B) A->B3IRA->C
(C) A+B->C (D) A=B

109. Raffisrer Ruaert (Reversible reactions) Jgad &

(A)  qoT aREdT (Feaate) (B)  HToleT IREcIeT (Foaotel)

(C) =g IR (Feaotel) (D)  37id 9REI (Fedeia)
110. Heret FEF W TR = &

(A) el drgAT (B) Facrgara

(C) haol GuIdT (D) 3RF (FhefoEe)

111. o UefoR—T (Le Chatelier's principle) s f&@id e[ &IdT &:
(A)  HJelel JUTT 9T (B) wIgaifeeh YUl WX
(C) &THTHW (D) & T

31 A



CHEMICAL ENGINEERING ANFR072025 FiAFT SollfAIRAT

112. Increasing pressure favors

(A)  Side with fewer moles (B) Side with more moles

(C) No effect (D) Reverse reaction only

113. Exothermic reactions are favored by

(A)  High temperature (B) Low temperature

(C) High pressure (D) Low pressure

114. The van't Hoff equation relates

(A)  Equilibrium constant to temperature  (B) Rate constant to temperature

(C) Pressure to volume (D) Concentration to time

115. Enzyme kinetics follows

(A)  Zero-order kinetics (B) First-order kinetics

(C) Michaelis-Menten kinetics (D) Second-order kinetics

116. The Michaelis constant Km represents

(A)  Substrate concentration at half maximum rate
(B) Maximum rate
(C) Enzyme concentration

(D)  Product concentration

117. Enzyme inhibition can be

(A) Competitive (B) Non-competitive
(C)  Uncompetitive (D) All of the above

118. Temperature effect on enzyme activity shows

(A) Linearincrease (B) Optimum temperature

(C) Linear decrease (D) No effect

119. pH effect on enzyme activity shows

(A) No effect (B) Optimum pH

(C) Linear relationship (D) Exponential relationship
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112.

113.

114.

115.

116.

117.

118.

119.

gad 96l W BIIeT 8idT &

(A) 39 183 ol [T e Al g1 (B) 39 HISS &I fora# 318 AleT &t

(C) oIS IHTT oTT (D) oo Ray RuaerT

TFarafiE Ruare (Exothermic reactions) &t @17 81T §:
(A) 3= YA (B) &=t aruAT
(C) 3Tacaa (D) feAcEE

dlec g% (van't Hof) T#HHIOT §dTdT &:

(A)  Eoe et IR AMAA S S deer  (B) e Ry 3R ardean & &

(C) &sma 3R ategH (D) HUAD AR AT

USSH FiSafead (Enzyme kinetics) dTeleT &l &:

(A)  YI-ATS Frgafeard

(B) hEE-3TR FgaAfead

(C) HASHIoH-Hed PEafeFd (Michaelis-Menten kinetics)
(D) HHS-3HTST FISAfeaFd

Ashierd T2RTH Km (Michaelis constant) g2ifdar &:
(A) 3T 3R THA X I Fedcc TIdT (B) 3ff&ade T
(C) UASH HeE=IdT (D) 39T Hoedr

USH Sofefaeld (Enzyme inhibition) g Thdl &:
(A)  gfaeaeicas (B) IR-ufaraeicas
() 3uRad=T (D) IWRIFT T

dT9HTT HT TG TATSH (enzyme) IfAfafer ox;
(A) Y@w gl (B) 3SCdH dATYATT
(C) @& & (D) IS T8TTT Aer

pH & HIG TASH AT T

(A) IS THTT AT (B) sea# pH
(C) Y@s sy (D) ©TdiH Y
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120. Immobilized enzymes have

(A)  Enhanced stability (B)
(C) Possible diffusion limitations (D)

121. Open-loop control system has

(A) Feedback (B)
(C) Feed-forward only (D)

122. Closed-loop control system has

(A)  No feedback (B)
(C) No controller (D)

123. The transfer function relates

(A)  Output to input in Laplace domain (B)
(C) Pressure to temperature (D)

Ease of separation
All of the above

No feedback
Cascade control

Feedback
Manual control

Time to frequency
Flow to level

124. First-order system response has time constant representing

(A) Time to reach 63.2% of final value (B)
(C) Time to reach 100% of final value (D)

125. Second-order system can exhibit

(A) Overdamped response (B)
(C) Underdamped response (D)

126. Dead time in a process is

(A) Time delay between input and output (B)
(C) Settling time (D)

127. P-controller has control action proportional to

(A)  Error (B)
(C) Derivative of error (D)

Time to reach 50% of final value
Settling time

Critically damped response
All of the above

Response time
Rise time

Integral of error
All of the above
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120. SHISASSS UolisH (Immobilized enzymes) #:

121.

122.

123.

124.

125.

126.

127.

(A) ERdTsdrEs (B)
(C) HHa TSwrggret HATY (D)

HITA-o[T herel e
(A) s (Ffafsan) (B)
(C) Had HI3-hiLas (D)

Fellos-oU shelel aEeH #:
(A) IS Brsse (Ffafshar) =&t (B)
(C) oIS dhelor wTgT (D)

ML BFAA STl &

(A)  3MT3TYC Y FAYC & AT 1A (Laplace) F
(B) &HY AR 3gica
(C) carg 3R araHm

(D) eIl 3R oladl

HEC-3TST FATeA H TBHA Pietee TdT &

(A) 3T AT FT163.2% qg’aﬁarm (B)
(C) 100% q@’aﬁwm (D)
V-3 RAEew & @ Foha ¢

(A) 3irasFcs gfafshar (B)
(C) 3rsFes ufafewar (D)

9T H 38 cgH (Dead Time) @IdT §:
(A)  zeTqe 3R 3m3eqe & o gAY feis (B)
(C) w@eflaesA (D)

P-shgleR fod=oT & &
(A) I e & (B)
(C) FewrsRafea (D)

OFhI0T TdTeT
IWIed THT

HIS Brsde (Ffafshan) A&
S e

Fred= (gfafean)
H3Tel AT (H37el Sheler)

50% qﬁﬁ: HT AT

el S7ce wfafsar
SURIFT TAHT

gfaferar g
ST TT3H

e &1 $8aTer
SWIed THT
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128. I-controller eliminates

(A) Offset (B) Oscillations

(C) Overshoot (D) Deadtime

129. D-controller improves

(A)  Steady-state response
(C) Offset

130. PID controller combines

(A) Pandlonly
(C) P,l,andD

131. Ziegler-Nichols tuning method uses

(A)  Ultimate gain and period

(C) Pressure only

(B)
(D)

(B)
(D)

(B)
(D)

132. Cohen-Coon tuning method is based on

(A) Open-loop step response

(C) Frequency response

133. Cascade control has

(A)  Single controller
(B) Two controllers
(C) No controllers

(D) Manual control

134. Feed-forward control anticipates

(A)  Past disturbances
(C) Nodisturbances

135. Ratio control maintains

(A) Constant ratio of two flows

(C) Constant pressure

(B)
(D)

(B)
(D)

(B)
(D)

Transient response

Dead time

P and D only

None

Temperature only

Flow rate

Closed-loop response

Dead time only

Future disturbances

Output changes

Constant temperature

Constant level
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128. |-shglelR FATCT T &

(A) 3Tpac (B) Qe (3iTEHIE)
(C) 3R (D) 2sTEH

129. D-#eleR GURA &:
(A) TR feufa giafear (B) effores wfaferar (ciforde ufafean)
(C) 3ifhae (D) 3zeEmH

130. PID #eleR e &:
(A) P3RI (B) P3RD
(C) P,I3RD (D) FIS G

131. SMeTeR-AAShicH AT (Ziegler-Nichols tuning) # 393TeT gl &
(A)  3fae omeT 3R 3t (B) haot dATIHT
(C) haelgara (D) g™ & (Fall T)

132. ®IgeA-FeT cgfeiar (Cohen-Coon tuning) MR g

(A)  3Ne-oU ¥ q REdied (B) eFellss-o[d REdled
(C) 3mgica wfafsar (D) Fadse=H

133. ¥hs Helal (Cascade control) & T §:

(A) TR IR (B) arshglerk
(C) T HSror a7t (D)  HAegrer grer

134. ®I5-%RES #elel (Feed-forward control) 3elHTeT ofaTTell
(A) T cgaeu (B) wfasy & caens
(C) IS ST 6T (D)  3M3eqe IRaT

135. IferaT &eier (Ratio control) §TT & &:
(A) & el T FEAT 3eTaTed (B) T&R arg#HTT
() TResE (D) fERdTe
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136. Split-range control uses

(A)  One valve for full range
(C) Three controllers

137. Override control provides

(A) Backup control
(C) Emergency shutdown

138. Bode plot shows

(B) Two valves for different ranges
(D) No valves

(B) Safety limits
(D) All of the above

(A)  Magnitude and phase vs frequency (B) Time response

(C) Step response

139. Nyquist plot shows

(D) Errorvstime

(A) Real vsimaginary parts of transfer function

(B) Time response
(C) Stepresponse
(D)  Error

140. Root locus plot shows

(A)  Roots of characteristic equation vs parameter

(B) Frequency response
(C) Time response
(D) Step response

141. Stability of a control system is determined by

(A) Poles location
(C) Gainonly

142. Routh-Hurwitz criterion determines

(A)  Stability without finding roots
(C) Frequency response

143. Control valve has

(A) Linear characteristic
(C) Quick opening characteristic

(B) Zeros location
(D) Time constant

(B) Time response
(D) Gain

(B) Equal percentage characteristic
(D) All of the above
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136. T¥cere-aT (Split-range) &hgiel #:

(A) WIS & T T ared (B) Tfficar I & fwerarea
(C) AT eIk (D) IS dTed oTgt

137. 31GW188 HeleT (Override control) YeTeT & &:
(A)  SR3TT herel (B) &M FATY
(C)  3TYTARTelleT QEST3a (D) U Tl

138. &I3 Tdle (Bode plot) fe@rdr &:

(A)  3mgfcd & 3THR 3ATA 3R =)o (B) THI gfafsmar
(C) T wfafshar (D) e g=TH HHT

139. =sfeare waic (Nyquist plot) fe@rr &:

(A) T Hharelel & rEdTdeh 3R Hedfeie HET
(B) wHT yfafsar

(C) weqyfafsar

(D) 3Ffe

9

140. ¥ g Tl fe@rdr &
(A) TR GHRIT o HT TeA1H RreAeT (B)  3mrgfce gfafsrar (shrerd gfafshan)
(C) wHI fAfhar (D) Euwfafear

141. Ferer FaEeH 1 fRar 9 g &

(A)  OYel T TATT (B) SIRY T T
(C) FHaa A (D) TI3H Flekec

142. I3Y-glacer HEeRAT (Routh-Hurwitz) fAeiRa &ar &:
(A) T @ e T (B) THI yfafsar
(C)  3mgfea gfafshar (shrerae ufdfshan) (D) AF

143. Ferdl dled H BT &
(A) Y@ FAwar (B) @ ufarerd faQwar
(C) TFas-3nufaer faRwar (D) 3T g
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144,

145.

146.

147.

148.

149.

150.

Cavitation in control valves occurs due to

(A) Low pressure at vena contracta (B)
(C) High temperature (D)

Flashing in control valves occurs when

(A)  Pressure recovery causes vaporization (B)
(C) Flow decreases (D)

Hysteresis in instruments means

High pressure
Low temperature

Temperature increases
Valve closes

(A) Different readings on increasing vs decreasing input

(B) Zero error
(C) Linear response
(D) Constant output

Repeatability of an instrument is

(A)  Ability to give same reading for same input
(B)  Ability to measure different inputs

(C) Calibration accuracy

(D) Response time

Accuracy of an instrument is

(A) Closeness to true value (B)
(C) Response time (D)

Sensitivity of an instrument is

(A) Change in output per unit change in input
(B) Accuracy

(C) Repeatability

(D) Range

Rangeability of an instrument is

Repeatability
Sensitivity

(A) Ratio of maximum to minimum measurable value

(B) Accuracy
(C) Sensitivity
(D) Repeatability
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144. &I dled H HfacAT 8T &

(A) QAT Pleceel U HH g1 (B) 3TgceEld
(C) =g am# (D)  H ATIHTA

145. FAfAT Shelel ared & gt & I

(A) Earg Reradr arsdieor Far g (B) dUHAT SedTe
(C) weEucary (D) dlcdScaEaTg

146. 3¥gHT H RRECR@HT &1 AddE:
(A)  ZoTYC Feat 3R Tt ux e i

(B) wFIR
(c) Y@ ufafsmar

(D) TR 3meye

147. 3¥gHe o1 Rdefafedr &
(A) T B geTqe TR agr NfSar oot v 7o
(B)  3TCTIT-3TelaT $eTYC AT Y &THAT
(C) Hfasere géHhar
(D) wfdfshar gag

148. 3TTHT H TS &

(A) aTEdias AT & fAhe glar (B) YeRgfeaaar (Rerefaferd)
(C) fafshar gy (D)  TAcALMIAT

149. STTHT T HAcAMedT &
(A)  3eTYe # Ffoe TREc W H13eYe A Feelrd

(B) EEIRdT
(C) gerrgfcaaar (Refrefatord)
(D) I

150. 3¥gHe &1 Sfefedr §:
(A)  3ThcH 3R eATH HATTAT HTeT T eIl
(B) Téehar
(C) wdgsTefTerdr
(D) geRgfeaaar (Rfrefaferd)
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151.

152.

153.

154.

155.

156.

157.

158.

159.

Capital cost includes

(A)  Fixed capital
(C) Both (A)and (B)

Fixed capital includes

(A) Equipment cost
(C) Piping and instrumentation

Working capital is required for

(A)  Raw materials inventory
(C)  Accounts receivable

Operating cost includes

(A) Raw materials
(C) Labor

Variable costs change with

(A)  Production rate
(C) Fixed factors

Fixed costs are independent of

(A)  Production rate
(C)  Market conditions

Depreciation is

(A) Lossin equipment value over time
(C) Variable cost

Straight-line depreciation assumes

(A) Constant depreciation per year
(C) No depreciation

Declining balance depreciation has

(A)  Higher depreciation in early years
(C) No depreciation initially

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

(B)
(D)

Working capital
Operating cost

Installation cost
All of the above

Product inventory
All of the above

Utilities
All of the above

Time

None

Equipment size
All of the above

Operating cost

Raw material cost

Accelerated depreciation
Exponential depreciation

Constant depreciation
Linear depreciation
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151.

152.

153.

154.

155.

156.

157.

158.

159.

qoll o #H AiAeT &

(A) TR Y (B)  ahrefrer goit

(C) 3= (A) 3R (B) &t (D) TATelsT AT
TR Yoit 7 AMAS g

(A)  3UHIOT AT (B) TUTYAT ST

(C) ursfer 3R gTgHce (D) IIRIFa T
SRIRMST Yolt & Maegehc gl &

(A) e AT AT (B) 3cure T

(C) wrfeadr (Accounts Receivable) (D) Ui Tl
TareleT o & enfAer &

(A) FHoar AT (B) FRfarérst (3uAfiram)
(C) ##H (D) IIRIFa T
gRadl AT Sgoldr ¢

(A)  3cUTEsT X & ATy (B) THIT & TTA

(C) TURY dcal & arx (D) FISABY

TR oeTd TadF gl &

(A) 3T (B) 3YHIUT & SR A
(C) voR & aRfeufaat & (D) IIRIFa T
HeTerd (Depreciation) &

(A)  HHI & Y YT &l Hod Tl (B) TdTele AT

(€) uRadtamera (D) &I AT T AT
TET-ols Hedeld (Straight-line depreciation) HTeIdT g

(A)  9hh aY HATT HodeH (B) ot HeuBr

(C) IS Hegerd oTet (D) =T HederE

gedr §'§ AY TR HeTgd (Declining balance depreciation) #:

(A) IR Tt 7 3T Fegerd (B) WA Heugrd
(C) 9IRS H IS Hodgrd el (D) f@e Aeusr
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160. Payback period is
(A) Time to recover capital investment (B) Depreciation period
(C) Project life (D) Operating period
161. Return on investment (ROI) is
(A)  Annual profit / Total investment (B) Total profit / Annual investment
(C) Fixed cost / Variable cost (D) Sales/ Cost
162. Net present value (NPV) considers
(A)  Time value of money (B)  Only initial investment
(C) Operating costs only (D) No costs
163. Internal rate of return (IRR) is
(A) Discount rate where NPV =0 (B) Annual profit rate
(C) Depreciation rate (D) Operating cost rate
164. Discounted cash flow analysis uses
(A) Present value of future cash flows (B)  Only initial costs
(C)  Only final value (D) No discounting
165. Six-tenths factor rule estimates
(A) Equipment cost scaling (B) Operating cost
(C) Depreciation (D)  Profit
166. Chemical Engineering Plant Cost Index (CEPCI) adjusts for
(A) Inflation over time (B) Equipment size
(C) Capacity (D) Efficiency
167. Battery limits cost includes
(A)  Process equipment within plant boundaries
(B) Off-sites
(C) Land cost
(D) Working capital
168. Off-sites include
(A)  Utilities (B) Storage

(C) Waste treatment (D)

All of the above
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160.

161.

162.

163.

164.

165.

166.

167.

168.

Udeh 31afSr (Payback period) g:

(A)  Yof foaer T el &1 §7 g (B) Hede™ 3rafer
(C) IRISTT &7 Sfrast (D) EaTelT 3T

faaer ¥ gfawer (ROI) &:
(A)  aTiSes @TeT / oot To¥aer (B) el et / arfen fayder
(C) TUR amaTd / aRadT aImerd (D)  feshr / omera

¢ Yol deg (NPV) & enfde &

(A) OO HAT HeT (B) had YR faaer
(C) had Tl AT (D) IS TR AGT

3dRe gfawe & (IRR) &:

(A) dEDCIISBI NPV =0@ITE (B) arf¥es ameT
(C) FHeIgEcI (D) TATETsT |TIT &
ferrr3es Far war favavor #:

(A)  fasT & Fohe YT T TAHTT Hed (B) Fad YRfA® dreTd
(C) Fae 3w qou (D) @IS Fe AL
RFg-cuaw thaex f@T# (Six-tenths factor rule) &I 39T

(A)  3USHIOT AT ST Fohieial (B) EIToIeT ot
(C) Hederd (D) A

a

FARA SofAIRT Tollc Five 3398 (CEPCIl) AT T &
(A)  THET & AT Harehiia (B)  3UhIUT &l 3ThR
(C) &t\qT (D) c&fdr

g TaifAcy omra & anfde §:
(A)  TIF & AT F fa gfehar 3geHIor (B) 3fT-@rscH

(C) offF omre (D)  rIEfrer ol
JTh-aTsey # fAd §:

(A) gfaur (Ffeferde) (B) $TSRUT

(C) 3YfRIE 3TaAR (D) IR Tafr
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169. Turnover ratio is

(A)  Annual sales / Total capital (B) Profit / Sales
(C) Fixed cost / Variable cost (D) Assets / Liabilities

170. Sensitivity analysis in process economics studies
(A) Effect of parameter variation on profitability
(B) Equipment sensitivity
(C) Temperature sensitivity
(D)  Pressure sensitivity

171. Break-even pointis when
(A) Total revenue = Total cost (B)  Profit is maximum

(C) Costis minimum (D) Revenue is maximum

172. Venture profit is
(A)  Return above minimum acceptable return
(B) Total profit
(C) Operating profit
(D) Gross profit

173. Cost estimation can be
(A)  Order of magnitude (B) Study estimate
(C) Detailed estimate (D) All of the above

174. Lang factor method estimates
(A)  Total capital cost from major equipment cost
(B) Operating cost
(C) Depreciation
(D)  Profit

175. The optimal pipe diameter is determined by
(A)  Economic balance of capital and operating costs
(B) Maximum flow only
(C)  Minimum pressure drop only
(D)  Material strength only

176. Economic pipe diameter increases with
(A) Increasing fluid viscosity (B) Increasing flow rate
(C) Increasing pipe cost (D) Decreasing energy cost
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169.

170.

171.

172.

173.

174.

175.

176.

T3’ 3e[UTel (Turnover ratio) &:

(A)  aTides Tashr / el Goit (B) meT/ fashr
(C) TR aeTd / gRad! T (D) HYfed / gAeY

gfsrar 3rdiemrey & dfafefadr fageyor:
(A)  rvear R R IRTGIT FTIHT (B)  IYHVT T a1

(C) dATIHATH HaeaTeirerar (D) caTa HAcTAeIdT

S-gasT uise (Break-even point) d9 gidr & S
(A) Tl TSNET = Fedl AT (B) e JfRrehcTA &F
(C)  oTaTe ~geTcH & (D) TroTEg HfAHAA BT

d@x o (Venture profit) &:

(A)  gATH T fahel A TS o1eT  (B)  Fpel o1
(C) EdTeleT olTe (D) el ATH

ST 37ATT (Cost estimation) & e &:
(A) WH@H‘IH (Order of magnitude) (B)  3T&IIST TTATT (Study estimate)
(C) AT 37IATT (Detailed estimate) (D) 3IWIied qHT

oo therex fafer (Lang factor method) &7 39dIeT:

(A) G 3YRIOT AT H Fel Yol ST HeTATTAT el

(B) HdTeleT ST
(C) HAeugH

o

(D) oI

3fejehel U89 =AM (Optimal pipe diameter) feiRa grer
(A) Yol 3R HaTeT ST T 1T HJoret

(B) hae fAHIH YaTg

(C) had =gAdH &aTd &I

(D)  ae GTHIA H ATFA

i 9IsT aw Fedr &
(A) X & RaRYEe g6 W (B) UdTE &x dga W
(C) UISY dRTd §6od W (D) FT AT Tl 9T
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177.

178.

179.

180.

181.

182.

183.

184.

Heat exchanger area selection considers

(A) Capital cost vs operating cost trade-off
(B) Maximum heat transfer only

(C)  Minimum area only

(D) Material cost only

Process optimization aims to
(A)  Maximize profit or minimize cost (B) Maximize production only
(C)  Minimize capital only (D) Maximize equipment size

Linear programming is used for
(A)  Optimizing linear objective functions  (B) Non-linear problems only
(C) No optimization (D) Equipment design only

Pinch analysis is used for

(A) Heatintegration and energy optimization
(B)  Mass transfer only

(C) Reaction optimization

(D) Equipment sizing

On addition of solute on the solvent, the ———— of the solution decreases
(A)  boiling point (B) freezing point
(C) vapour pressure (D) both (A)and (B)

Pressure drop through plate tower as compared to that through packed tower, for the same
duty will be

(A) less
(B) more
(C) equal

(D) either (A) and (B) ; depends on the packing height

Gaseous diffusion co-efficient increases with the increase in the

(A)  pressure (B) temperature
(C) both (A) and (B) (D) neither (A) nor (B)

L/mG is the expression for
(A) slope of operating line in absorber (B)  brinkman number
(C) absorption factor (D) slope of operating in stipper
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177. gc TFHUR &9 IIT H fauR:
(A) o AT 3R el AT HTHele  (B) el JThaid AT TR0
(C) ahdel wgeicdd & (D)  haer T ST

178. GfShaT 3fefeholel T 382
(A)  IT8T ITTRIHAH AT AT AT wATH el
(B) ohdel 3cUTGeT HIAFRAH FIAT
(C)  hael Goil =geTcTH el

(D)  3YUHIUT HTHR fAHAH HIAT

179. NfIIX GREATHT (Linear Programming) & 393eT:

(A) Y& 32T Bl &1 3eTooret (B) hael IRYWH gHEEATT
(C) IS 3HeTohoret oTEt (D) FacT IUFT BoTsT

180. T Tafaf&d (Pinch Analysis) &7 3939
(A)  SSAT THHOT 3R FAT Il & fIT  (B)  haol GedH T TATAICROT & foT

(C) TR 3eThert & forw (D) 39T 3R fAURoT & fow
181. TAemgs # ey Fee W fGoae $r 3§ ———— °¢ Jdr &

(A) FIUATH (B) &

(C) arsTceEra (D) G (A) 3R (B)

182. AT &I & fovw, ga9 # fRmae, Toe eay & Jolell & TurgT R claY o
grem |

(A) &
(B) ¥+
(C) =R

(D) I (A) AT (B) ; Yfher hir Fum$ W AR Ham

183. 3T R & Uik A gig T R A a9 T g B
(A) cerq (B) dATIHT
(C) i (A) 3R (B) (D) sTdr(A)sTEr(B)

184. L/ImG & f@cafea o dod #ear 87
(A)  37FNYEH H TR S5 T Tl (B) MedaasR
(C) 319AMYUT FR$ (D) TR & TR ATSH T ST
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185.

186.

187.

188.

189.

190.

191.

192.

Unit operation involved in the prilling of urea is

(B)
(D)

(A)
(C)

evaporation drying

crystallization both (A) and (B)

According to the film theory of mass transfer, the mass transfer co-efficient is proportional
molecular diffusivity (D) as

(A) Do
() D?

(B) D
(D) 1/D

L/G ratio of a cooling tower doesn’t depend upon

(A)  Outlet Wet Bulb Temperature (WBT)
(B) Enthalpy of inlet air

(C) Dry Bulb Temperature (DBT)

(D) Range

The lowest temperature to which water can be theoretically cooled in a cooling tower is
of the atmosphere air.

(A)
(C)

DBT
average of DBT and WBT

WBT
difference of DBT and WBT

(B)
(D)

Minimum number of ideal stages is required in a fractionating column when the reflux ratio
is equal to

(A)  minimum reflux ratio (B) optimum reflux ratio
(C) zero (D) infinity
The dew point of a saturated gas is equal to the temperature

wet bulb
gas

(A)
(C)

(B)
(D)

adiabatic saturation
none of these

The reason for preferring packed towers over plate tower in distillation practice is that the

packed tower operation gives

(A)
(C)

low pressure drop and high hold up (B)

low pressure drop and low hold up (D)

Monomer of Teflon is

(A)
(C)

CF,4
CF;

(B)
(D)

high pressure drop and low hold up
high pressure drop and high hold up

CyF4
CH,=CHF
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185.

186.

187.

188.

189.

190.

191.

192.

IR i Wi 7 dwoifoa g wia @ gfar afae g2

(A) arsdieor (B) H@aT

o

(C) TorEcelienor (D) &t (A) 3R (B)

GEA TUACRUT & Il R Rgid & 3IAR, GodA TAACROT IOTH A0S
freRoreierar (D) & FAE gar € o et sifRafea & qanr yaRRia frar s @
(A) D* (8) D

(c) D’ (D) 1/D

%S9 T & L/G U1 =il @i & fehed o @8 o781 e &2

(A) 3T3CelC A< Jod dTIATT (WBT) (B) SeTelc UAR T Tededy

(C) 318 §od dT9ATT (DBT) (D) &AT

Ffler efax & et &1 Aeifr &9 F FF geTds ayAE a% ST fRar ST Hehal & @6
ArgHSA A F —— &

(A) DBT (B) WBT

(C) DBT 3R WBT &1 3iaa (D) DBT 3R WBT &I 3icdR

o9 gfaarg eqdid e u aIv fahed & sXreR gidT § o SheRIfear i H wgeTaA
IO &Y F&IT T a9 8l &

(A)  FgeTcH gfdarg Jegard (B) e HfdiaTg 3eTdrd
Q) Y& (D) 3T

fordl dqea A9 &1 3w dT9HTT & s« gl &
(A) dcTod (B) TersH Hed
c & (D) SoTH A hIg T

3maas (Bffcees) & cole eray & Jofell 7 Yo Rl 1 TAfASHar &t & FROT IF §
fo U eTaX T AT et & @ T HE feveq &1 glaer o

(A) EaTa H Fa IRTg 3R 317 Gerema (B) caTd # 318 ORTa 3R a1 Terara
(C) cara & &a g 3R F7 goara (D) caTa & 318 FRra 3k 31T Ferera

Follel &7 AlAT T 2?2 e Qaeu |
(A) CF4 (B) CyF4
(C) GCiF; (D) CH,=CHF
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193. Natural rubber is mainly

(A) Polybutadiene (B) Polychroloroprene
(C) Polystyrene (D) Polyisoprene

194. Sweetening Merox process for kerosene converts mercaptans into

(A)  sulphur (B) disulphides
(C) hydrogen sulphide (D) all(A), (B) and (C)

195. The chemical formula of urea is

(A) NH,COONH, (B) NH,CONHCONH,
(C)  NH,OH (D) NH,CONH,

196. For a zero order reaction, the concentration of product increases with the

(A) increase of reaction time

(B) increase in initial concentration
(C) total pressure

(D) decrease in total pressure

197. Half-life period for a first order reaction is the initial concentration of the
reactant.

(A) directly proportional to
(B) inversely proportional to
(C) independent of

(D) none of these

198. Equilibrium of a chemical reaction as viewed by kinetics is state.
(A) dynamic steady (B) static steady
(C) dynamic unsteady (D) none of these

199. The catalyst in a first order chemical reaction changes the

(A)  equilibrium constant (B) activation energy
(C) heat of formation of the product (D) heat of reaction

200. The rate constant of a reaction depends on the

(A) initial concentration of reactants (B) time of reaction
(C) temperature of the system (D) extent of reaction
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193.

194.

195.

196.

197.

198.

199.

200.

THfas R qEIT: ——— B

(A) dielegersTee (B) reilshieiRIseT

(C) drereeede (D) die3mEaseT

IO & AT T i ufhar AFced &1 frg &9 #F gRafda s 272
(A)  FewT (B) SIZHCHISSH

(C) ETS3reld Howiss (D) T faseT (A), (B) 3R (C)

IRAT T TE TS g FAT il 872

(A)  NH4COONH, (B) NH,CONHCONH,

(C)  NH4OH (D) NH,CONH,

LI FA (IR IR H gfaferar, —— & 3cag H Aigar d¢ A ¢

(A) wfafsar g A gl (B) O3 Tehrarel # gig

(C) FelgaT (D) el caTd H HAY

9UH A H gfafear &1 3r-shast st ————— @ia1 § 3iffeRe :1 IRfFew digar &
(A) e eI (B) & AT

(C) Tad (D) SoTH A IS T

U Gdferd IEafas 9fafhdr, Faded & gaRT ———— 39T & &7 # <&@l S &l
(A)  arfaeiier e (B) rfage R

(C) foramelier 3rfER (D) ST A FIS T

3T Ugd A ST ARG Tiafehar & a1 s &ar &7
(A)  HJeleT FEUTh (B) @foraor o
(C) 3curg & fAAToT T FsAT (D) wfafsrar r Fsar

fordY gfafshar T &3 e g W AT e 872
(A) AR FT TRAS Trgar (B) wfafshar &1 @&
(C) SOl T AT9AT (D) wfaferar & faear
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IMPORTANT INSTRUCTIONS

TEAqY ey

11. Duration of the examination is three (3) hours and there are

200 Multiple Choice Questions (MCQ).

Candidates are required to mark the correct answer against the
serial number of the question in the OMR sheet. Candidates
giving more than one answer for a question, the answer will
be treated as wrong.

12.

13. Each correct answer will be given one (1) mark. There will be
negative marking of 0.25 marks for each wrong answer.
Candidates are, therefore, advised to keep this in mind while

answering the questions.

You will be supplied the OMR Sheet separately by the
Invigilator. You must complete and code the details of Name,
Roll Number and Booklet Number in the OMR Sheet
carefully. You must also put your signature on the OMR sheet
at the prescribed place before you actually start answering the
questions. These instructions must be fully complied with,
failing which, your answer sheet will not be evaluated.

14.

15.  Failure to comply with any of the above instructions will
render a candidate liable to such action/penalty as may be

deemed fit.

“Mobile phones and wireless communication devices are
completely banned in the examination halls / rooms.
Candidates are advised not to keep mobile phones / any
other wireless communication devices with them even in
switched off mode, in their own interest. Failing to comply
with this provision will be considered as using unfair means
in the examination and action will be taken against them

16.

1. lien 1 srafy &9 (3) 92 H af g $a 200 597 i
3afica® 1 S 9 (IN.WA.HAR) A g9 & e G F wd
I &l Tafed W g T I b o s @ sfue W A
1ol IufigaR T IR ITeId AT ST |

13.  y3% T IW K T (1) 3H T Swm| g@s Tolq W H

1T 0.25 37 7 THRIHS T BT gHIT, IR I A
&1 a1 3 7Y T H § w6 Tl § Sl B

frieres grT 3Rl 3.wW IR, ufeht 3t @ & Wit ..
IR, ufreRt #§ Frmrect % SHER SIMqds ST M, U e
SR geheie H@N v ford| YT % W 9 # ¥ HE 9
T . W.AR. ufree © fuifa wm s s gwanen of
FEwd | Iwfw e 1 @i W e R S =,
FTIAT JATYHT IALALIHT T <= A& S|

I fopet off argew 1 Uo7 i W IEfigaR W faeegEr
HIEATE T ST HeRedl 7 A1 U feIn S "R 21

14.

16.  “gfer Far / FW ¥ HiawEer BT 79T JaR FIR GrEFT

7 @E
fftg & Ifigart #1 37% 39 Ba & geg & it 8 f# 3
qiarEeT B / A 89K GIR GTET B [T AE w5 S 97
U 7 7@/ 3G YA B PG T W W er 7 aglEa
TR FT FFIT AT U IR I e FEEE # e,
I IHigEaRT € F 37 afed g & e # 91R ar

including cancellation of their candidature and future giaranl ¥ afFiferT g7 & afea 13T sre)”’
debarment from appearing in examinations.”
MANNER IN WHICH ANSWERS ARE TO BE GIVEN I & i T

Directions: Each question or incomplete statement is followed by
four alternative suggested answers or completions. In each case,
you are required to select the one that correctly answers the
question or completes the statement and blacken appropriate circle
A, B, C or D by Black/Blue Ball Point Pen against the question
concerned in the Answer Sheet.

The following example illustrates the manner in which the
questions are required to be answered.

Example:
Question No. ‘20°-

Who was awarded with the 2016 ‘PEN Pinter’ Prize?

(A) Margaret Hills

(B) Margaret Murray
(C) Margaret Wilson
(D) Margaret Atwood

Explanation: In the above example, the correct answer is ‘Margaret
Atwood’ and this answer has been suggested at ‘D’. Accordingly,
the answer is to be indicated by blackening the circle by Black/Blue
Ball Point Pen in column ‘D’ against Question No. ‘20’ in the
manner indicated below:

Question No. “20°-

There is only one correct answer to each question. You should
blacken the circle of the appropriate column, viz. A, B, C or D. If]
you blacken more than one circle against any one question, the
answer will be treated as wrong. Any change/correction in the
responses or use of correcting fluid is prohibited.

You are NOT required to mark your answers in this Booklet.

IS TS TR AT YAF A HUH h ¢ IR I AU Th B
YT T 3| Tk g0 H 3Th! ohell Th b1 T B S 9 1 T IT
T 31U HUT B QU B I IR IW IR H IWYH MATHR TH
A, B, C a1 D I &t / R siet @1ge 99 8 el S 2|

= e U e ¥ wE g S R W R veR i 9 . Rl

QTR
T . 20°
2016 1 U fiet’ qrehR fopem Sfiar?

(A) wmRe feew

(B) =mRe m

(C) wmie foemm

(D) H=WRE Tegs
TP IRE ISR H, HE W AIRE Tege’ § 3R ¥E IW D H
I T ] 3 T @ 20° % T1HH HieH ‘D’ F AR @ 6
?ﬁ/:ﬁﬁﬁaws'zﬁﬂmbﬁqmwﬁaﬁﬁﬁﬁ:%mém

T E. 20°-

OJOI0]

ek T I helel Teh &1 Tl T &1 HUsh! 3Iferd shie I8 A, B, C =1
D & TR @M I Hedl HET1 21 Ife 319 fordft oft w7 & 9 @ @
Afeh MATHR @H I HIAT HUI, a1 HTUHT IW Teld T S| I H
s GRed/ YU goF 1 U Fiid 2

JTTTRT 39 GIGTeRT H 310 T 1 Fafed s I Taveehdr T8 21 9 3w

All answers must be indicated in the Answer Sheet only.

el IO Gt § SR fepy 9 =T
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