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

o ufrer gter 3 Fardierer o SUTRATY 3 &1 TR gler- e/ BT T gEATRR FHLAT A6 |
You should sign the hall ticket / photograph only in the presence of the Invigilator in the
examination hall. _

3. OeE-a, 50 R Y JFT FeA-IREAH FFTTH T
The Question paper is in the form of Question Booklet with 50 questions.

4, oAt Scax So 3 FOIT 37eTeT THIR ScaR-Giecshr & Sea|
A separate OMR answer sheet will be provided for answering the Questions.

5. Xt e 3 AR wee-afede Avl i (RS, NTENR Feax ea I Ffive e
e @nfav] '

Question booklet series code (A/B/C/D/E) printed on the right hand top corner should be written in
the OMR answer sheet in the place provided.
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REA-GIEAT H JTTRT ATH TTUT 3eTsheAh el fored |

Enter your Name and Roll Number correctly in the question booklet.

AR See-gieaarr 7 w3t afafoean sielyareh Famd & ater wige 97 @ & iy sehr =nfyoy

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

e & Freifa Ao & 3nur o, e gde IR 3eart & arer avqferss &9 ot gl Bt @ Faw
Teh 3HIETY ®T & T 81T

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.

3T, Fea-GieasT 7 T 7T 3regeil & g, sielyare T  afe are O & NTHANR eak-
GiedeRr H HETRT 3iTae 1 3ifhd FY TET 3cak H TqF FAT 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.

T 25T o oI 3fedeh Iec¥ ITeldl FIeAT ST | e Seadi & fore waar-qiae & gRarEur arde siw
oz S

Multiple answers for a question will be regarded as wrong answer. Negative mark will be given to
wrong answers as indicated in Question Booklet.

T{ieT Bidl & e el B IUN Hw AE s degeel o N K wewty ¥ DR
T{ETT TelAdTel Blel & HEX HIEX, AISTSE Bl TN el SelFelfeldh ST, TST-TEde, Al A ol
BT T TET &Y SAreatr|

Candidates are permitted to carry only scientific calculators along with them inside the

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

e qof oY W, HITANR IeR-gRaat it W & deot Rrar § w12 34k A siewra seav-gfeas

ferfiares Y HY oy gad afy AT o @)
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.
SR EhT el 379e 9T T T £

The question booklet can be retained by the candidate.

RIS ¢ o ERTe eIt T e ger See Y 1A e ¥

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

3T B AR 1 TLHAEG/FRIT-3 81 b fore & forflr gdier wars s &1

The written test is conducted only to shortlist/screen-in the candidates for interview.
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s s aa-vad! (rErfas ssifaail)/ SCIENTIST/ENGINEER-SC (CHEMICAL ENGINEERING)

HﬂaQT/Instructions:

=H w99 & 50 w2 1/This Question paper contains 50 questions
%ol 3ieh/Total marks - 100

Tefr WAt &1 3% A gl/All questions carry equal marks

& 237 Ycdd Hel 3cal & Torw/ 2 marks for every right answer

T 3kl & oIT HUTcHEs 3ih/Negative marks for wrong answers

& % UAF Ted 3ol & T/ minus % mark for every wrong answer
Fai™% 3afr 90 fAae/Maximum Duration — 90 minutes

AT AT e FIR AT T §EAT & a dig & a5 H ————— Fam|
Two iron pipes of the same nominal diameter but different schedule numbers will have
(a) HHT 3dadl e/ The same inside diameter

(b) AT STET €A1/ The same outside diameter

(c) ﬁaﬂﬁmmﬂ'he same wall thickness

(d) Wﬁ@aﬁﬂﬁmone of the above

R, FAY & ATHIA TUT AGHSHT & T, 100 cc/s I FTE G H T ATHIR F ACAH F Farfed &
6T §1 3 arg A AR (mol.wt.4) I FfereerdaT fam simar & 3R Yereex r fSar smfafda ware
ardREH Fuag frex ——— 8

Air at room temperature and atmospheric pressure is flowing through a rotameter at a flow rate of
100 cc/s. If Air is replaced by Helium (mol.wt.4) and the rotameter shows the same reading, the flow rate

of Helium is
{a) 56cc/s (b) 42cc/s (c) 269 cc/fs (d) 325cc/s

U TS, Foras 9T T TS 100 m &, 10 m/s I TET FAT B AT FAAT & foT, T 1:25 Alsd
T PlA-Y 991 W T & digar anfge?

A ship whose hull length is 100 m is to travel at 10 m/s. For dynamic similarity, at what velocity should a
1:25 model be towed through water?

(a) 10m/s (b) 25m/s (c) 2m/s (d) 50m/s
1 mm STE 3 FF & 76l (p 2500 kg/m?) & Y TH 0.5 m 13 95 HT I (p : 1000 kg/m®) H Fellfd
RraT ST & | A TR aReSoT & e W) 4% dleedr 40% § a I 95 F a9 g —————— ¢

A 0.5 m high bed packed with 1 mm diameter glass spheres (p :2500 kg/m®) is to be fluidised by water
(p : 1000 kg/m’). If at the point of incipient fluidisation, the bed voidage is 40%, the pressure drop across
the bed is

(a) 4.4KPa (b)  2.94KPa

(c) 3.7Kpa (d) 313 U off AE1/None of these

H,50,3 TorFToT oy Tk S3Ra & afadsh & SO, = TRE (i) ATHN 3 gig & A1 a2 (i) I &
2T SO, I 3] HeTdTcd H g & T

In the converter of contact process for the manufacture of H,SO,, the equilibrium conversion of SO,(i) with
increase in the temperature and (i) with increase in the mole ratio of SO, to air

(a) (i) Sedr &/ increases (ii) HedT g/decreases  (b) (i) gedr &/decreases (ii) SodT g/increases
{c) (i)ﬁ@ﬂT%’/increases(ii)H’c.}HT%’/increases (d) (i)‘aET-IT%'/decreases(ii)EIT:‘_cIT%'/decreases
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6.

10.

aTeSY T 3TATUT THIFIOT T JATT i, 900°C 2T 100 atm X STeT AT & 1 g JTH 379] ZaNT farw
STAGTelT 3T ——— |

The volume occupied by 1 g.mol of water vapour at 900°C and 100 atm, using Vander Waal’s equation of
state is
S¢T: dlwsX aTed [EURieh/Data : Vander Waal’s Constants

a= 5.404 (lit)* (atm)/(g.mol)? b = 0.03049 (lit/g.mol)
_ (lit) (atm)
i (gmol)(°K)
(a) 0.963 litres (b) 0.98 litres (c) 0.94 litres {d) 0.92 litres

WW@WM@H%IM limestone has the following composition
CaCO; — 93%, MgCO; — 6% T HTaeTT=T2/and insoluble — 1%
2000 fF.IMFATIRIT T Ca0 & faretet Fraiiamer grea forw sdar?

How many kg of CaO will be obtained from 2000 kg of limestone?
(a) 1120kg (b) 1150kg (c) 1099 kg (d) 1042 kg

ot gSffovary, Sifereitster o 3 At & g v el fvaror & st sfoass se & darorer awa &)
3 | U 3iirdior & AT TE 3nfOas AR 32 & 3T W § N T w § PuiRa & By
A 3fOa IR 39.2 B GE Tl Hod 16 T 3TANT a2 il s+ & fF aiwa anfas s
32.8 5| 3TRT HTOTEAT3HT 3 Ty woh aTerelr ofr| FvaroT o JiferelisTet 1 911 310 Hhyerere Reerety &7

Two engineers are calculating the average molecular weight of a gaseous mixture containing oxygen and
other gases. One of them using the correct molecular weight of 32 for oxygen, determines the average
molecular weight correctly as 39.2. The other using an incorrect value of 16, determines the average
molecular weight as 32.8. This is the only error in his calculations. What is the mole percent of oxygen in
the mixture?

(a) 30 (b) 40 (c) 50 (d) 60

ad ITOT HFATRIAT A->B 50°C T T HITHEBRR & FHATIT T & TS S &1 A 7 AR Gdhaor
8.0 gmol/litre 81 5 fAeTe & TARE Fier & WCHAHNRT T FT9TH T A FT THFUT 4.0 gmol/litre gl sg
iferfeRar & 91fde -ra = K €2 €1 50°C W 3g HfAfwT F7 o7 FoeRiF ——

The liquid phase reaction A->B is conducted isothermally at 50°C in a CSTR. The inlet concentration of A is
8.0 gmol/litre. At a space time of 5 minutes, the concentration of A at the exit of CSTR is 4.0 gmol/litre.
The kinetics of the reaction is -r, = K C,**

The rate constant for this reaction at 50°C is

mol 1 mol 1 mol\95 1 mol\05 1
(a) 0.2 litre ;;; (b) 0.4 litre ;1; (C) -2 (litre) r_n-L; (d) 04 (iitre) E

ST STIHTT 400 500 K T 9 SfTelm § o Fveft Irmrfevas if3ma o1 ox ReeRiar 100 3977 o 9 ot
g1 Ig AT T e e Bgia HET &, E/R &7 Yy ——— &1/The rate constant of a

chemical reaction increases by 100 times when the temperature is increased from 400 to 500 K. Assuming
transition state theory is valid, the value of E/R is

(a) 8764 (b) 9210 (c) 8987 (d) 8621
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11.

12.

13.

T TR 47, ST 3RS # T g, T 91ed 9 0.05 m T A1 T § 3R g@lr 3R & ard |
Y @F s 0.1 mad e arg| (RFgd)) s Hraems 0.15m &1

An asbestos pad, square in cross section, measures 0.05 m on a side and increases linearly to 0.1 m on the
side at the other end (See the figure). The length of the pad is 0.15 m.

0.05m \[ l 0.1m

Tfe B 377 FT 600 K GT TAT §2 T 300 K 9T &1 FRaT ST & 31T 377 IRy greaf 1 Fvarred femar
ST & Y AT gaTg 7 &X (aTe #7) Fr gl A e & vw i a9 verg g1 e f FeA

TRl 0.173 W/m K &1

If the small end is held at 600 K and the larger end at 300 K, what will be the heat flow rate (in watts) if the
other four sides are insulated. Assume one directional heat flow. Thermal conductivity of asbestos is
0.173 W/m K.

(a) 2.0 (b} 2.5 (c) 3.6 (d) 4.7

forely T & 37ET & TETSY TATE & HROT FOAT FACROT 0T BFH-SAeet Hgaaer § ared fomar
STaT &1 3 e care i HTe R ST § 3 9aTE & Y gIAT dISSAT FATAIAROT 0T
e e aRafda gl

For a turbulent flow in a tube, the heat transfer coefficient is obtained from the Dittus-Boelter correlation.
If the tube diameter is halved and the flow rate is doubled, then the heat transfer coefficient will change by
a factor of

(a) 1.0 (b) 1.74 (c) 7 (d) 37

150° C WX U&F AfHF avar &1, Uk 1-1 A 2T AT Foar1 fafaaf@a #, 30° ¢ X v i avel &
I YT & T R SiTer ¢ | AR aXer 1 e aroaeT 110°C §1 Fe¥ FSHAT FAHTAT0T I[0Th
T I ST AT AT 3 Sl aTal Sl Sed AT TaTg &Y, FSAT &TAdN HART g |

A thermic fluid at 150° Cis used to heat a cold fluid at 30° Cin a 1-1 shell and tube heat exchanger. The exit
temperature of the thermic fluid is 110°C . Find out the overall heat transfer coefficient. Assume the mass
flow rates, heat capacities of both the fluids are the same.

{ay 05 (b} 0.4 (c) 0.036 (d) 0.36
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14.

15.

16.

17.

18.

100 me%@ﬁW%Wmtﬁw%muﬁqﬁtmmwm
12.7 kWh/ton &1 nzﬁag?ra?&nm@so um A HUTT o IYOT T FAT FT 3Tehelo (18 & [AITH Fr
IgGNT FF) ——

The energy required per unit mass to grind limestone particle of very large size to 100 um is 12.7 kWh/ton.
An estimate (using Bond’s law) of the energy to grind the particles from a very large size to 50 umis

{a) 6.35kWh/ton (b) 9.0 kWh/ton (c) 18 kWh/ton (d)  25.4 kWh/ton

2000 mm SATH F Teh Sicl &el & 9907 & fAT 100 mm eA1H & STITT F il T 39T 377 S &
AT H IS I3 H BleT & FIOT f7eT 15 rpm I T TR mm@uﬁﬁﬁyqﬁaﬁawﬁgv,
If& 100 mm STt &Y 50 mm el & Ufaefad frar srar & ar 39 e = feae a1fa @ ga=m gem?

In a ball mill of diameter 2000 mm, 100 mm diameter steel balls are being used for grinding. Presently for
the material being ground, the mill is running at 15 rpm. At what speed will the mill have to run if the
100 mm balls are replaced by 50 mm balls, all other conditions remaining the same?

(a) 31rpm (b)  15rpm (c) 62 rpm {d) 25rpm

U 97 e FEdar HEH 30 TReTe # For 8 m* fheele &ar 81 11.3 m? freee wIed g de foredest
oIl TET1 TTE 11.3 m* 3 €Y & Tl T 3UANET forar aram at elet & THT &1 [AeTel & 3eholeT &{| FI2
& GfaRTer & T0TeT F T TR ¢ R T 95T & G e R arer T 39T R srar 8

A leaf filter filtering slurry, gave a total of 8 m® filtrate in 30 min. Filtration was continued till 11.3 m® of
filtrate was collected. Estimate the washing time in minutes if 11.3 m® of wash water is used. The resistance
of cloth can be neglected and a constant pressure is used throughout.

(a) 110 min (b) 120 min (c) 130 min {(d) 140 min

g1 AT TN T Jord Uk ST JoTrel 7 31ee 3eTeoT ||

A typical example of a physical system with under damped characteristics is a

(@) T-TFS HAAHEI/U-tube manometer
(b) & T SRR ared/Spring loaded diaphragm valve
(c) ¥ HIfe 3THTRTT TfFT FTTLM/CSTR with first order reaction

(d) FiTqﬂE'{J;cl' I/ A feTd/Thermocouple immersed

ferelT GUTTelY & Eerelt bl vt ToI e & & e i 2@ &t T se
Oscillations of a system may be reduced by one of the following controllers

(a) H@mﬁ?ﬁﬁ'ﬁ/?roportional controller
(b) m@qﬁmw e =h/Proportional ~Integral Controller
{c) wﬁvﬁa—w ﬁqﬁW/Proportional — Derivative Controller

(d) WWW@WWMO controller can reduce
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19.

20.

21,

22.

23.

FIEIT T &THT Cp = 3/2 R (R=8.314 J/mol. K) T I el 31meel 3 T Uesh Hgel JoTrell Ueh Tl JoTIel
I 1 &7 9T 400 K ¥ EF P, doh TERISHT &7 ¥ TN fhar sirar &1 ddie & a1g 3 dqA=
800 K ¥

An ideal gas with molar heat capacity Cp = 3/2 R (R=8.314 J/mol. K) is compressed adiabatically from 1 bar
and 400 K to pressure P, in a closed system. The final temperature after compression is 800 K.

(KJ/mal ff) gdisar *WWWW%I/WOW required for compression (in Kl/mol) is.

(a) 166 (b) 3.32 (c) 4.98 (d) 6.64
TX 3 STOTHT T e S I B

The kinetic energy of gas molecules is zero at

(a) o0°C (b) 273°C (c) 100°C (d) -273°C

375 K Y & Rpallaims el s 275 K 9X 30 fhaiams aret & |1y fERsag &9 & fHemr sirar g1 o
Uegrdy 3 @rAarer gRadd ——— 8|

Tt T C,4.2 Ki/Kg K T C,aTTHT & ¥ o |

Ten kilograms of water at 375 K is mixed adiabatically with 30 kg water at 275 K. The change in total

entropy is
C, of water = 4.2 KJ/Kg.K and C, is independent of temperature

(a) 1.59KIJ/K (b) =937 KI/K (c) 10.96 KJ/K (d)  Y=T/Zero

el e EaR T —— &1/Joule Thompson expansion is an
(a) FHATISUT STehdT/Isoenthalpic process  (b) mg@ﬁﬁ?m/lsobaric process
(c) 3STCIUe UTshdT/Isentropic process  (d) FHATI YishaT/Isothermal process

ThE 1 q7 2 T U a1l AT 105.04°C TFAT 1.013 8T W U AT HF &Y &ar gl 59
ITSRATETT & T 1 (x;) 3 a TOT ATH 39T 3727 0.62 §1 105.4°C T FHIRIA 1 TUT 2 % [ T AT &
TR 0.878 3T 3117 0.665 A &1 AT NfST fF arsT 70T 3mE=T I FASOT
ﬁw?ﬁ'?ﬁﬁ'@'ﬂm(yland 1,)

A binary mixture containing species 1 and 2 forms an azeotrope at 105.04°C and 1.013 bar. The liquid
phase mole fraction of component 1 (x;) of this azeotrope is 0.62. At 105.4°C, the pure component vapour
pressure for species 1 and 2 are 0.878 bar and 0.665 bar, respectively. Assume that the vapour phase is an

ideal gas mixture
Activity coefficient (y; and y,) under these conditions

{a) (0.88,0.66) (b) (1.15,1.52) {c) {1:52,/1:15) (d) (1.52,0.88)
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24,

25,

Teh el SCITERT 757k (THHIE) H 8757t 31TARaT (i) & 2 gorotatet (i) ¥

In a Fluid Catalytic Cracker (FCC), the cracking reaction is (i) and the regeneration is (ii)

(a) (i) FeATEH/Exothermic (i) FSATTS/Endothermic
(b) (i) FSHTES/Exothermic (ii) FSATETYT/ Exothermic
(c) (i) FsAETN/Endothermic (i) FSATY/Endothermic

(d) (i) FsATAH/Endothermic (i) FSATETN/Exothermic

arg I Teh YRT 100 KPa &1 4T 300K T, 0.2 m FT FETS & SN AFUT & &+ Uefer TuTe offe i 398
TAE T 20 m/s AT & T yaifed gl @I &l =T 2T &

A stream of air at 100 KPa pressure and 300K is flowing on the top surface of a thin flat sheet of solid
naphthalene of length 0.2 m with a velocity of 20 m/s. The other data are:

AT # AT arsy Y GeAATT fEaoriiedr = 6 x 10° mY/s
Mass diffusivity of naphthalene vapour in air = 6 x 10° m?/s
aTg I EATADT AT = 1.5 x 10 ° m?/s

Kinematic viscosity of air = 1.5 x 10 ° m%/s

AT — AT RIS 3 aAererelier it Hhgror = 1x10° 202"

Concentration of naphthalene in the air — solid naphthalene interface = 1x10'5k;::£

HITE ST & SR Fef ST A FATAHOT 1 Tl Tt 5 o1 L7225 Ferg iy qfeve =iters & verehier &
575 T 2T T FAoET HY )
gmol

Calculate the rate of loss of naphthalene from the surface per unit width in o after finding the overall

mass transfer co-efficient over the flat plate.

#T/Note : Udh HUIC Telc & U FSAT TAARYT F AT, el Yo & TIeAIT AT TATATEIOT
IUTIeh T HIVTAT Nu = 0.664 Re,*Pr/ *HHIEHIOT GaRT RRaT ST ThaT |

For heat transfer over a flat plate, convective heat transfer coefficient for laminar flow can be calculated by
the equation.

Nu = 0.664 Re /*Pr'/*
319, GEAHT TUT SSAT FATATAOT ok 1<l T HTEIAT ST ST Y|

You may use analogy between mass and heat transfer

(a) 0.20247 (b) o.404fnﬂ” (© 030342 (d) 0.101%met

m m
m.hr hr m.hr m.hr
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26.

27.

TR AT & TR ForEeh! & Tel$ ST §1 UG THd 3 T 1§ 3R g 18 e |

The following reaction is conducted in two identical flasks. Pure X is brown in colour and pure Y is

- colourless.

2X(gy—=Y9)

Cebwaterat \
| 25°% ; (/ \\;_‘—-Ice + Water
F—Dark i ——Light brown
o brown i \ /7 gas

Jgas L ey

Tl &1 7 goeh {31 T FHIOT F4T £2/The reason for light colour in flask B is
(a) Wmmm%l/mrward reaction is exothermic
(b) Ichd TRTHAT FTATEHT §1/Reverse reaction is exothermic

(c) 39 9med #H el TH 3og3t TEAT H FHeldl/Reduction in total number of moles towards
product side

(d) Toresw o # Fr5 37TATRAT A8 81cdl/No reaction in flask B

THT t=0 TR H,0,% T FTel1d [aerde & THA I I &l FHAEI Feleeh U d o 7 T Fhar Sirdr
¥ s yRRET wiew @ F ©F 3 g o o ¥ TRE Tl 7 <gF F ATTH ¥ FAEI
mﬁsﬂ%mﬁ%lﬁ?wuﬁmaﬁrwmﬁm-tpowmhmﬁt&aﬁﬁmﬁrm
mw%msﬂﬁmwm & TR dT9A T FAC Tl 1 (ST IR T JoTes
A& )

At time t=0, equal volumes of an aqueous solution of H,0, are introduced into two identical flasks A and B.
In addition, flask B contains another material X. Identical balloons are connected to each flask via a tube.
Figure shows a sketch of the flasks at t = t;> 0. The overall reaction occurring is same in both A and B and
the flasks are maintained at a constant temperature T1. (Both the balloons have identical properties)

t = 37eTAdT UT, T2 WO |

i oo Balloon
) B
{ -
/WJ}— Bailoon
f i S
\ / by
At t = infinity, from visual observations

(a) T ﬁﬁmﬁa’mm@rﬁﬁwﬁaﬁw T HTHIT & 93T 819171 /Balloon from A will be bigger

in size than from B
(b) érﬁﬁwﬁamgwmvﬁ%mﬁaﬁgmﬁﬁmﬁaaml/aanoon from B will be bigger

in size than from A
(c) WUW@'WW?W&ame size of balloon in flask A & B.

(d) 39ATCT 32T/Insufficient data
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28.

29.

30.

AT AT (1) TUT FTICA-HIET &1 & glaAl Colel i siiseh [T 7 R 1w 3qar v iy
FATIT 3T g T 3 orel AT FSHT ATelhaly K Todm 2K § aF 38 aiEAs i wemd 3T arasar
—

Two plates of equal thickness (t) and cross sectional area are joined together to form a composite as shown
in fig. If the thermal conductivities of the plates are K and 2K, the effective thermal conductivity of the

composite is

(a} 3K/2 (b) 4K/3 (c) 3K/14 (d)  2K/3

Teh 8 Fade YA # rafaf@a gfcema e sma 8
In a Pool boiling experiment, the following phenomena is observed,
)] WW/Naturai cor;vection
() Tred FFYU/Film boiling
(K) HHHAUT FaU/Transition boiling
(L) HWEW/NUCIeaté boiling
aﬁﬁaﬁwaﬁra@mwﬁ?/wm is the correct sequence of occurrence?

(a) LKL {b) LKJ,L (c) LKL (d) ILLKJ

U HICTH T AT F, 5.0 oG & 3R 10 aST Hr 3928090 307 &1 Hederd gfa-3Haaia dqee Qe &
3TN &k, T N Al FATCT T S YA 71 Rramel 7o (1@t & F90 #)

A column costs Rs. 5.0 lakhs and has a useful life of 10 years. Using the double declining balance

depreciation method, the book value of the unit at the end of five years (in lakhs of Rs.)

{a) 1.21 (b) 1.31 (c) 1.64 (d) 2.05
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31.

32.

33.

34.

35,

Wgﬂﬁé‘armaﬁ'ﬁt‘ma’fﬁé:ﬁv

For a feedback control system to be stable, the

(a) B@H&WTWUTH\WW@?QT%UI/ROOE of the characteristics equation should be real
(b) wﬁmrmmaﬂgﬂ,ﬁ:@wﬁa#mﬁaﬁmﬁmaﬁvupmesoftheclosedloop

transfer function should lie in the left half of the complex plane

(c) méﬁﬁqamrmma:aﬁmﬁaﬁmmmﬁmaﬁwsode plots of the

corresponding open loop transfer function should monotonically decrease

(d) WHWRTHHTUTWT?%H, FIECIFY Cale & &TT 31T # 81 18T I/Poles of the closed loop

transfer function should lie in the right half of the complex plane

1 foere Ty TReien & ol Teh S I SoTTelY 1 3rgfeet sfafsmar ferersor 3 sreher fomar Sirar &
1radian / min ﬁ'ﬁﬁ’?ﬁ)ﬁﬁ?ﬂﬁﬂ'fﬂﬁ——~—~—?]

A first order system with a time constant of 1 min is subjected to frequency response analysis. At an input
frequency of 1 radian / min, the phase shift is

(a) 45° (b) —90° (0  -180° (d) -—45°
4_ - -
o rrsals ol Trolef Afee EfcE TS JOTTET T HawHEe JHeldd ———— &
< , 4 " .
The second order system with the transfer function e has a damping ratio of
(a) 2.0 (b) 0.5 (c) 1.0 (d 4.0

e SO 3T FRATATGROT Bolel - = —— | § oMl 3 4 T % TREATT 7 T Frredt TRaciar

(52+1.65+4)

SREeel TR ST | Siferrerar 3o ————— ¢l
Y _ 10

X (S2+165+4)
this system. The percentage overshoot is

A system has the transfer function A step change of 4 unit’s magnitude is introduced in

{a) 20 (b) 30 (c) 25 (d) 35

3R TYUTE e & ey F aelel T ST § R U URR@r H
Bernoulli’s equation for steady frictionless flow states that, along a streamline

(a) @Eﬂﬁ'ﬁﬂ?%ﬂotal pressure is constant
{b) ?ﬁﬂ?ﬁ?ﬁwgﬁom mechanical energy is constant
(c) 3o ofiy fEe %/Velocity head is constant
(d) Wﬁ@ﬁﬁﬂ'gfmone of the above
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36.

37

38.

39.

R & U i W UF FEAd @A & v Aafaf@a § Slaar ssamfad v @ R d
(yswwmxi =370q 372)

For a binary mixture at constant T and P, which of the following is thermodynamically consistent
(vi= activity coefficient and x; = mole fraction)

(a) Iny= EEY Iny, = % Xi _ (b) Iny;=-142x; —x % Iny, = g

()  Inyp=-142% %% Inyo= % x {d) Inyy = -142%; —x°;  Iny = %2

10 wtsé e T F3T FoRET 3RO W, faeraor Jfere &7 39T :3s, e e 910 4R, 9% 57t (W)
T AT |

Pure water (W) is to be obtained from a feed containing 10 wt% salt using a desalination unit as shown
below Recycle (R)

lJ <

M Unit E

Mixed Feed
20 wt% salt W

0 wt% salt

TfE Y& STel (W) T G915 0.75 kg/kg feed & T R/F.3T Tl oraMTT |
If the recovery of pure water (W) is 0.75 kg/kg feed, find R/F.

(a) 0.25 (b) 1.0 (c) 0.5 (d) 2.0

foral o 38 T “3RAT fa2eiwoT €0, = 12.7%, 0, = 7.1%, N, = 80.2% (vol %) &1 T &l ﬁuga%rm
arg &y fereraar feifa w1 oo 3 A 39TPya Aseisre Fae arg & A g

The ‘Orsat’ analysis of a flue gas is CO, = 12.7%, 0, = 7.1%, N, = 80.2% (vol %). Determine the percent
excess air used in the combustion. The nitrogen present in the flue gas is contributed by air only.

(a) 50% (b) 38% (€) 56 % (d) 60%

STl H K,Cr, 0,7 faerdel 3R Y TS & 13% K,Cr,0,8 TehdT & | AV &rerdet 1 20°C d= 2fafora frar smar
g1 TS K,Cr,0,fohEcal $r IIfCT 80% & AU STel Al HATAT Al TIUTAT FL| (K,Cr,0.HhT Teras=fraar
0.39 fer.amaArer 9fd 1000 fR.3M. 20°C FA| K,Cr,0,3T 3MT0GF T 294 §1) AT NFST & K,Cr,0,3 TT
I STt FoREeeret 78l g &

A solution of K,;Cr,0;7 in water contains 13% K,Cr,0; by weight. 1000 kg of this solution is evaporated to
remove some amount of water. The remaining solution is cooled to 20°C. If the yield of K,Cr,0; crystals is
80%, calculate the amount of water evaporated.

(Solubility of K;Cr,07is 0.39 kgmol per 1000kg water at 20°C. Molecular weight of K,Cr,0; is 294). Assume
no water of crystallization with K,Cr,0; .

(a) 896kg (b) 644kg (c) 870 kg (d) 669kg
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40.

41.

42.

43.

Teh ST 3TH Eee7 & $0T H 40 mol% AT 3 60 mol% & &1 o Heh-ha-Aet vite T Fr-3m &7
o s . -

The feed to a binary distillation column has 40 mol% vapour and 60 mol% liquid. Then the slope of the

g-line in the McCabe-Thiele plot is
(a) -1.5 (b) -0.6 (c) 0.6 (d) 1.5

e 3Tl SIF T ofd FAT T 3Hafer 7 Qeday R 3mafars et & 3rdqed ar GaRT Y@ ST & | 3
EaRT 3ad: UTed 6T 318 FH F 3T A — A AT JArar g

A wet solid is dried over a long period of time by unsaturated air of nonzero constant relative humidity. The

moisture content eventually attained by the solid is termed as the
(a) 3=Eg AT &7 37 unbound moisture content

(b) &g =THT T 32Abound moisture content

{c) HFd HT FT 3720/free moisture content

(d) \FF FH FT H2A/equilibrium moisture content

1 atm U TITEIE U CoIE SRTolH &7 3TCaTaa 497 5 m/s &1 T 3T FTIH T 4 atm I TTTora a7 STaT
garcaET T — B

The flooding velocity of a plate column operating at 1 atm is 5 m/s. If the column is operated at 4 atm,

flooding velocity is

(a) 5/2 (b) 5/(2)" (¢ 5 (d) 5/4

ST T & & FAATER AEIHT & S5l [FH07 F 1 atm TR herRifear ey # sratad R e g1 3mga
o FT 96% ATHT &1 x=0.46 & y=0.66 U 3T S HidTode HIdT g1 MAfEF arsqfierar s

1.0%EI

A binary mixture of equimolar quantities of B & T is to be distilled in fractioning tower at 1 atm. The
distillate contains 96% of B. The feed line intersects at x=0.46 & y=0.66. The relative volatility is

constant 1.0
URTATE! 3T=T9Tcl/The reflux ratio

(a) 1.6 (b) 15 (c) 0.66 (d) 06
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44.

45.

46.

47.

48.

49.

50.

TS ST yaTE Ruees, forgd v guH Fife scavia afafrar gad 8, & arvas @ gaarer gag
20% ¢ TTaT &1 34T 3N gfad=T 7 9910 @ & fow Rueer & yaresT arga T &f dele &l @
T ST &1 3T TR $7 yade ST 16.736 Ki/gmol ¥ IRIEE AT 150°C §1 3R e
ﬁéﬂmﬁg@ﬁﬂﬁt%ﬂvmﬂmwwmm:3.314J/gmo|.i<)

The flow through a plug flow reactor in which a first order irreversible reaction takes place, is increased by
20%. In order to maintain the same fractional conversion, it is decided to increase the operating
temperature of the reactor. The reaction has activation energy of 16.736 KJ/gmol. The initial temperature
is 150°C. Assuming Arrhenius theory is valid, find the new operating temperature of the reactor. (R= 8.314
J/gmol .K)

(a) 152°C (b) 134°C (c) 167°C (d)  147°C
; x—sin2x’y

lim,_o (x+sjn 3x) T Hed / has the value

@ 1 b) -3 @ o @ a

f(x) = 12x —x* & FeTeT T x I HATF Hod =

A function of f(x) = 12x —x® has maximum value at x =

(a) -2 (b) O () 2 d 1
1 . 1.

rewrhlkInCIC] AT FATI ——— & l/Inverse Laplace transform of s————is

t t t t
(a) ez—e™ (b) 2e7z-—e7t (¢) et — 2e7z2 (d et-ez
Tl SERTHAT (Tefard IGTe/ass & i Ifee geaaet) ——— & fov gaifeF g
Energy requirement (per unit mass of material crushed/ground) is highest for
(@) Eﬂ'ﬂ‘aiaﬂﬂaw crusher (b) U= fAF/Rod mill
(c) &t F&er/Ball mill (d) T T [BA/Fluid energy mill

o= {3ATos HEAT I (TS SATH F MU IX) FA1Teld Ueh XTSe- TR e T sfeyent Jeref Eeht <hr
qTaY HEAT P, Re & T — & &9 & gRafdd g g

For a turbine-agitated and baffled tank operating at low Reynolds number (based on impeller diameter),
the power number P, varies with Re as

(a) P.aRe (b) P.aRe®? (c) P, = Constant (d) P,al/Re
F el 3T & T SN FHT HT IMTelehed —————— &
The sphericity of a solid particle of cubical shape is
(@) (m/6)" (b) (n/6)" (©  (n/6)” (d)  (n/3)
14 1267CE



