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log.x % log. x

X
1 0.0 6 1.791759
2 0693147 , 1 1.945910
3 1.098612 8 2.079442
4 ' 1.386294 9 2.197225
5 1.609438 10 2.302585
1. U G ANdedd gIA H UH Wl 3ese § YT B T IHAT gl &

When a bare thermocouple is covered by a protective sheath, the response becomes:

(A)JSIR ud arereiiera/Faster and oscillatory
(B) ISR Ud 3mrelicHa/Faster and non-oscillatory
(C)FeaR ud ararrcAd/Slower and oscillatory
(D)#eR Td 3@Ie=eAs/Slower and non-oscillatory

2. =R e, e wae A9 fRar ¥, @ v 3 e @ ggd|

Identify an unbounded input from four inputs whose functions are given below:

@1 ®) - & L D) 1
S S

(1+sz)

3. T e GREeET & AT H S WA F9 L @ 87

For a typical project, the cumulative cash flow is zero at the

(A)aRarsT=Tr @ & 3d #/End of the project life
(B)31f@heqaT TXOT & 3id #/End of the design phase
(C) EJeleT T #/Break even point

(DyaR@rs=r & 9rer #/Start of project

4. @& AT el weral 1 JT oA
Choose the correct set of functions, which are linearly dependent

(A) Cos x, Sin x, Tan x (B) Sin x, Sin’x, Cos’x
(C) Cos 2x, Sinx, Cos x (D) Cos 2x, Sin* x, Cos® x

5. A+2B—+El’jc+3Dm,meﬂa§wm%lﬁmﬁf@aﬁ@ﬁm

T & TR )T 67 ,
The reaction A+2B —I’;l—>C + 3D follows mass action kinetics. Which of the following is the

correct rate expression (r)?

(A) r = kl CA CB -—szc CD (B) r = k1 CA C132
©Cr = kg G &7 = ks GO’ (D) r k; CaCp + k2Cc Cp

1l
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6.

IMATHR FAATH T 3RF Uoale F T TuF FHife 3AfFIT A - BT §1 Ieaic & &g W 3PR
‘A’ FT HHGUT 3% ST I & HIHT HH § ol a8 T, gl

A first order reaction A— B oceurs in an isothermal porous catalyst pellet of spherical shape.
If the concentration of the ‘A’ at the centre of the pellet is much less than that at the external

surface, the process is

(A)Teeie F 3T fAWOT garT WAG/limited by diffusion within the pellet.
(B)zf@afshar garr @ifAd/limited by reaction.

(C)fawror aur fafear & Fada/Independent of diffusion and reaction.
(D)AFTaR dier AiE 7T garT aftfa/described by lower Thiele Modulus value

Isothermal compressibility of a gas is defined as

(o) L) o L[ (v
o }7('57),,' l V(aPJT . V(aTl W V(aP)T

2

10.

R A 9 ¢ W TORAs fAfFamr ar & v A9Es .o B

The criterion for chemical reaction equilibrium at constant temperature and pressure is

A>vu=0 ®B d>v=0 (© =0 D) >4 =0
) y
STel/Where U; =Ush Jramrafae 3ifdifshar 7 qamafas geifd & Eaeneoriade ot/
Stoichiometric coefficients of chemical species in a chemical reaction

M =i Jefadt & Iafae fasta/ Chemical potential of species i
a; =iganfaar $r afafafd/activity of species i

298K WX T 9N (CaHg)dT GHV (Tehel oldel #HTeT) 2219.7 KJ/mol g1 FHH NHV (Ac drdel

A1) foRA=T §7? 298K WX STel T [T FSAT 2442.5 Kl/ke. gl
The GHV (gross heating value) of gaseous propane (C;Hsg) is 2219.7 KlJ/mol at 298K.
Calculate its NHV (net heating value). Latent heat of water at 298K is 2442.5 KJ/kg.

(A) 2220 KJ/mol  (B) 2044 KJ/mol  (C) 223 KJ/mol (D) 2210 KJ/mol

CS,aTsT T ar & TAHOT & AT $123.32%, CS;8¥1 20°C TUT 740 mm Hedld WX f&s07
JTafes Hejftel(saturation) I FfARIAr =l §2 20°CTR CS, @M a9 & 300 mm.Hg §1

A mixture of CS, vapour and air contains 23.32% CS; by volume. What is the relative
percent saturation of the mixture at 20°C and 740 mm.Hgpressure. Vapour pressure of CS,
at 20°C is 300 mm.Hg

(A) 40% (B) 23% (C) 68% (D) 58%
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1. 3f0® 307 Wiesw GET (> 109 Tei arell T AT ST & 3FR FYeeR @ SO gie
FT T onar ¥ (Y 3 fRufaar saRafda), ar safed e & ST ¥ dedr 81

In a mixing tank operating at very high Reynolds number (> 10%), if the diameter of the
impeller is doubled (other conditions remaining constant), the power required increases by
a factor of

(A)‘ 132 . B)l/4 (C)4 (D) 32

12. @Tﬁﬁ%%%ﬁﬁma@ﬂmﬁmmm#mwaﬂwm

&I QATAAT ()FTHTH Fovvvrevnneees I
In a laminar flow through a horizontal circular pipe under fixed pressure differential, the
velocity of the fluid is related to fluid viscosity (i) as

A) u B) p'? © p' (D) p'?

13.@a§mmmﬁrﬁmﬁa€aﬁmﬁwﬁm ............... Bl

Steam economy of a multiple effect evaporator system is defined as

(A)gfar weT s #q &1 feheliama/kilogram of steam used per hour
@)y AT & Tk fhetame & e wefr semmal 3 3usierd o9 1 el

Kilogram of steam consumed in all the effects for each kilogram of steam fed
(C)@wmmﬁmmm%mmm#wmmm

Kilogram of steam used in all the effects for each kilogram of water vaporized per hour
(D)mmﬁmmtmmm#aﬁaaﬂﬂmﬂ '

Kilogram of water vaporized from all the effects for each kilogram of steam fed.

14, 10 kgt W SaRd Tepd o o f wEH URT & A R e g
¥ v 9s°cyy dufd HT 3UEsy  §,10 kgs & WA L@l ST
RAfFHERT o 3Tcey & TE TS FaTA ... e '

A process stream of dilute aqueous solution flowing at the rate of 10 kg/s is to be heated.

Steam condensate at 95°C is available for heating purpose, also at a rate of 10'kg/s. A 1-1
shell and tube heat exchanger is available. The best airangement is

(A)RIeT T TX A URT & |1y gfadars/Counter flow with process stream on shell side
(BT q8T X Wehd URT & |1 wfasarg/Counter flow with process stream on tube side
(C)3Yer UeT X Wehd EINT & 1T HHGR Warg/Parallel flow with process stream on shell side
(D)sAforehT TaT 90 Y ORI & 1Y gHdL warg/Parallel flow with process stream on tube side

15. T AT SaTeeT A HYOT TRUATET FAAH &1 3T9ET @ &
Total reflux in a distillation operation requires minimum
(A)g=T:Fafd $TR/Re-boiler load (B) wufad #/Condenser load
(C)varel &1 F&aT/Number of plates (Dyasfv/All
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16. IJRE FE&;M............ &1/The Grashof Number is

(A) ardir faaeureliadr/gegare faatorelierdl/ Thermal diffusivity/mass diffusivity
(B) ST3cdI¥ wel/qs3 o=rd ael/Inertial force/surface tension force

(C) 2a1=T sa/3ccarash sel/viscous force /Buoyancy force

(D) 3ccomas e/ a1 se/Buoyancy force/viscous force

17. fafea A3 (settled out mud) ¥ AT &1 Gl 37T e & AT ......... heeX T 9aieT fohmar

ST B
Filter used for separating sugar solution from settled out mud is,

(A) TRFeR fhec/Sparkler filter (B)cele ua %A fhectplate and frame filter
(C)3ragr fhee/Centrifugal filter (D)t 37 faata frec/rotary drum vacuum filter

18. waTE HEANGHN gRemT ............ %1/Flow number Ny is defined by,
nD? 7D, ‘ P
(4) : ® =L -1 D) =
q :  Pg, nD, nwD]p
n : $F9ceR &1 YUl arel/rotational speed of impeller .
D, . §FcoR & sard/diameter of impeller
P . gefca/density '
q : §FeoR § T 9arg &¥/volumetric flow rate through impeller
P : 9ral/power ’
19, . ¥ Tgafed TR &1 AT a1 ST @aar §1/Tubeless tyres can be made from,
(A) Ty & 3IR/SBR . (B)sgcrser Is/butyl rubber
(O)faferprer w@silicone rubber (D)=Tserser Is/mitrile rubber

20. UH dq B d A, & FHAdeT Bl/Tensile strength of a fiber is equal to,

(A)faRrse arecax afarsordr/Specific gravity X tenacity

(B) 12800 Xfaflise ardca X wfasuyan/12800 X specific gravity X tenacity
(C)(faRrse arecax@farsurarn)/12800/(Specific gravity X tenacity)/12800
(D)(12800 X erférsuran) /fafrse qreca/(12800 X tenacity)/specific gravity

SIgT SATSUTAT g/denier # f&AT a7 §/Where, tenacity is given in g/denier
T yis g

21, Ao, 8/0ils are,

(A) FFerasst &1 f#401/A mixture of glycerides

(B) a@m 31l (fatty acids) & Ferarssian fA0T/A mixture of glycerides of fatty acids
(C)Ferafe 1 BIsa Yearglal & weeXEster of alcohols other than glycerin
(D)3wderd # & 5 61/ None of the above
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© 22, AERf@T § @ 3TudHd FA AT arer SUe HlF-ar g7
~ Which of following fuels have highest calorific value,

(A)’mléoal (B)AET &1 qet/Kerosene
(C)urhfcieh 3|/Natural Gas (D)y®=1 de/furnace oil

23. FIelihr dUT IUNGA HEEM A K@ IFd UH GUH HIC GF HI QT IefoRar

A unit Impulse response of a first order system with time constant T and steady state
gain K, is given by
—t/t | Kp -t/t —t/t 1 (744
(A) Ke " (B) —e (C) tK,e (D) —e
. T K

I3

24,  9f3 a¥ 10,000 tonnes3cUTE &THATETH Ueh IS T H FeIAT U G 50% (3916 &l
for.am. wfcees #Ter 1 fRam)& Fel 3curesT §1 Fed A H HA T 60, 000/ i T &
%. 25 A3 & Y TR TRFAT TRV GIRT FoT UG F TR 0% FH TeAE B
FfaRea oer garT FaRa TR Tt 7 gH S Gehell g

A chemical plant with production capacity 10,000 tonnes per year has an overall yield
of 50%, on mass basis (Kg. of product per Kg. of raw material). The raw material costs
Rs.60,000/- per ton. A process modification is proposed to increase the overall yield to
60% with an investment of Rs.25 cores. With the additional profit, the invested amount

can be recovered:
(A) T HeT & 3igYwithin 1 year (B) & &re & 3igywithin 2 years
(C) &= arer & 3ie/within 3 years - (D) IR | & 3igy/within 4 years

25.  UH GG AT GAA HEATA-ANE $.13,000/- §1 3R e Hqy, O] Heigll & 1/59%r
ST ¥ 3R FEGAT, adAT AR HI1/24TCRT ST § d T8 FEATIA-a9Td 394t 7 fovcsir

[
The current erection cost of a structure is Rs.13,000/-. If the labour wages per day is
increased by 1/5 of the current wages and the working hours is decreased by 1/24 of the

current period, then the new cost of the erection in rupees is:

(A) 10,120 (B) 15,180 (C) 14,950 (D) 16,500

26. aR3I<x<SAA < y<I1Y, O PeAARd # F Hla-ar fwer 7@ B
If 3<x<5 and 8<y<11then which of the following option is true?

A 3 x5 (B)§<£<_8_
A T §5 355
ey 3 e X g8 M3 .x_ 8

Ts 53 5= 7510
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27.

28.

29.

Ife "2’ vh TRI& §, AT Txe_m.dxar £2 1 E gl

If “a’ is a constant, the value of the integral T xeZdy 18

(A) aLz (B) a © 1 D)o
AFTTA-TEPIA THET ..o F1 gfafaf®cg Far gl

Maxwell - Stefan equations represent

(A) 3\ fA#0T & FsAT dawvr/Heat transfer through gas mixtures

(B) g =eshrr 3refshar &Fa/Multi component reaction equilibrium

(C) 3 st &1 ag wrehr fawor Multi component diffusion of gas mixtures
(D) 39dFa & & 1 =g/ None of the above

f&U a1 37Efhar Jeter & fAU/For a given reaction scheme

A—4 R - Desired

A—% S - Unwanted product

5 k _
Sel/where r—R=—1Cj‘ %
rg k, ’
a;, 8,31 T DT BRI F F7 & TR a2, O F=0RT § § Sa- g @@ &
aj, a are orders of desired and undesired reactions. If a;> a,, which of the following
statement is correct?

(A) R & E&IUT & fAT 3Ta C,Higdr aio=T gl
High C4 concentration is desirable for formation of R

(B)mmagma:mmmt

30.

Plug flow reactor would favour formation of R.

(C)R & "eal & AT B1s ¥ grs= 3y aisy ¢

Decreasing inerts from the feed is desirable for formation of R

(D) 3ud#e & & @s/All of the above.

e N F UF IIVE F FHAT TOR, O IEHE R G @ AT, § urer
FfRweaH F L. & &Y B

The maximum work obtainable from isothermal expansion of one mole of ideal gas
expanding to twice its volume is equal to

(A) 0.693 RT (B) 0.693 (C) RT (D) 0.346 RT

Chemical Engineering — Question Booklet Code — A



Bl M=Wmﬁ,m‘i’$wmﬁwﬁsﬁ'.aﬁ .................... GART 9¥dd far Srar F

H;=Chemical potential of component ‘i’ in a solution is represented as

@) (a_G] ®) (QQJ L © [%g] ©) [@L]
on; TP on; 8P Py om; SV

32. W7 &7 § AT drge H, FeiReies SEfbERIer #4000 ky/hd X & 313KAS53KTF aod
fomar S &1 e e Aoft #, GRer FY AT s F PeER R g
Chlorinated diphenyl is heated from 313K to 553K at the rate of 4000 kg/h in an
indirectly fired heater. The heat capacity of the fluid at this particular temperature range
is given as ' '

Cp=0.7511+1.465x10"T (KJ/Kg.K).

TG T &feas & §/Where T is in Kelvin.

s # Rl & AU &7 a9 F IRFeAKW F H
Calculate the heat to be supplied to the fluid in the heater in KW.

(A) 332 " (B)369 (C) 22140 (D) 19920

©33. CHy - 94%, CHg— 3%TAT N, — 3% % IS (mol %) & IoFT TH Wipfass 3T H 25°Ca3.0
Atm@¥ H TH FU A 9IS GaRT Aewrer Sar §1 Iy A6 & sned d Pww A &, o
% °elcd T qaT AT
A natural gas having composition (mol %) CH, — 94%, C;Hs— 3% and N, — 3% is piped
from the well at 25°C and 3.0 atm. pressure. Assuming the ideal gas law is valid, find

out the density of the gas
3
R = 0.082 2.
Kmol K
K K
(A) 0.1228m—§ (B) 2.06;’1-5;’- (©) 2.0653— (D) 0.1228 %

3. OF w3 RERE T WET S ¥ QU U s ses & O AR & e O
111711 o . ¥ IMYUR W ST gl
For fully developed turbulent flow, the pressure drop across a packed reactor varies with
superficial velocity,

(A) V¥ (B) V¥ ©) V* , (D) Vv?

35.  UF e AVAIR @ AT AT ™Aoo, |
’ The residence time distribution of an ideal CSTR is

(A) lexp(—i) (B) z'exp[—ij ' © exp(—ij D) le:xp(—zj
) T 7 T) T & t
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36.

3 1

38.

39.

40.

U UST F AR FAT HROT F AT e F.(Nu ¥Ales F (Re)F AR Nu aRe®SF & #
seadr & a, ugT #F R 3fed T & AU, FEAT eROT quns, IS SAEDF WY
................... # Sl gl

If the Nusselt number (Nu ) for heat transfer in a pipe varies with Reynolds number (Re)
as Nu o Re’® | then for constant average velocity in the pipe, the heat transfer

* coefficient varies with the pipe diameter D as

(A) D-1.8‘ (B) D-0.2 (C) DO.Z (D) D1.8

& g usy FvAr RAfFEas &, 3iaRke 9y HNDIODFAM:4cmdS cmyll cm & AT
Aer$ & Y Ed UST F D10 cm 1A, FSARYT & &1 9T & fAvaei@sr & Jed g

(cFNFFL: o gl

In a double pipe heat exchanger the ID & OD of the inner pipe are 4cm & 5 cm
respectively. The ID of the outer pipe is 10 cm with a wall thickness of 1 cm. Then, the
equivalent diameters (in c¢m) of the annulus for heat transfer and pressure drop
respectively are : :

(a) 15,5 (B) 21,6 . () 6,19 (D) 15,21

Prefaf@d & § Fla-3 Faiewr & s@eivor yares do-feer HERT s S §
For which of the following combinations, does the absorption operation become gas-
film controlled?

P.ga & 39 $r Fwar 3raf@« gl/The solubility of gas in the liquid is very high

Q.5d & A & faerar sfa e g/The solubility of gas in the liquid is very low

R. 59 98T GEAA 3faTOT IUTieh, I U&T FedHNT IHeROT IJOTh ¥ §gd A &l
The liquid-side mass transfer coefficient is much higher than the gas-side mass
transfer coefficient

S. g 8T GEIHI J(AROT I[Ulieh, I WET GegaleT IHeROT 0T ¥ §gd FA &

The liquid-side mass transfer coefficient is much lower than the gas-side mass transfer

coefficient

(A) P& Q (B) P&R (C) P&S D) Q&R
RS SO 2 mmdeT SET SAH2.4 mm ¥ UF ARV H GIANAT ST oo 2l
Hydraulic diameter of an annulus of inner diameter 2 mm and outer diameter 2.4 mm is,
(A) 0.4mm ‘ (B)22mm (C) 0.8 mm (D) 1.2 mm

10 pmeITH H TH HUT, T f@ad7 & 372+, 0.85% AR gefca do4r 15 poise AT &
I o H B g ST §1 3H d H 3 & W 20 pm AW H FT U B FT H fAd0GA
| A grami

A particle of diameter 10 pm settles in an oil of specific gravity 0.85 and viscosity 15
poise under Stoke’s law. A particle B with diameter 20 um setting in the same oil will

have a settling velocity,

(A) A% @AE/Same as that of A (B) A & U diar/one-fourth of A
(C) A% ar[eTwice as that of A (D) A% dia=r/four times as that of A -

Chemical Engineering — Question Booklet Code — A



4l 20 om TR F TF FHAT TE A 3.2 mmAR & NI T HOT FHFAT R e B
e FEA 60% WY & A FHAIT HER § 9aE & T A A e ¥
A packed bed of 30 cm diameter is packed with spherical glass particles of 3.2 mm dia.
If the bed is 60% porous, what is the hydraulic diameter corresponding to flow through
packed bed, : '

(A)1.2 mm (B) 2.2 mm (©) 3.2mm D) 42 mm -

42. g 3R % fAwFor multiple reactions
2A-R
ZR—8
S I IR HEAT FIUEAT F, Tl ATRFT A IVF AT FAM: 037 0.5% (THT: A

& 2017 3F & &) _
Calculate the number of moles of S present when the no. of moles of A and R are 0.3 &
0.5 respectively. (Initially 2 moles of A are only present)

(A) 0.125 (B) 0.175 (C) 0.535 (D) 0.350

43. 353 KA, Q= AT B IfAAT F 9330 kPa & ST @@ ¥ @ A #, AT BfAsOT A &
50% (mol%) ¥ o FEURFAIT (azeotrope) 3eUeeT AT & AT 127.96 KPad¥ E1 FT 21T
STAIeT &1 353K #, 25% (mol%) A¥ I U 5@ HieT TR AT aTSq WeiioreT a0 Y
At 353 K, compounds A and B each has vapour pressures of 93.30 kPa. At this
temperature, mixture of A and B form azeotrope containing 50% (mol%) of A and

exerts a pressure of 127.96 KPa. Calculate the equilibrium vapour composition at 353
- K over a liquid solution containing 25% (mol%) A.

(A)  38.5% (B) 61.5% ©) 27% D) 81%

4. FISCIROT ShAT & IWIA SFAAT I (A) F AR & IHFARII% H,50,, 36% HNO,TUT31%
STl @A §1 95% HSOM IFa Hifdd FeRIRT I (B) AU78% HNO IFT Wi
mgi?ﬁm(cﬁsmwmma#qaﬁam%lwﬁaﬁmm#4m
H,80,d43% HNOSEIATT &1 I 1500 Kg 1 AT 3er 307 &, o BT o & v
ITARTF HFAAY HFoT TAT Fifge 37l (inKg) BT AT ooveeee gl
The spent acid (A) from a nitrating process contains 33% H,SO., 36% HNO; and 31%
water by weight. The acid is to be strengthened by the addition of concentrated
sulphuric acid (B) containing 95% H,SO4 and concentrated nitric acid (C) containing
78% HNOs. The strengthened mixed acid is to contain 40% H,SO4 and 43% HNO;. If
1500 Kg of mixed acid is required, the quantities of spent acid and concentrated acids
(in Kg) to be mixed are:

(A) A=217 (B) A =200 (C) A=1331 (D) A =1250
B =556 B = 580 B =169 B=0

C=727 C=720 C=0 C=250v

Chemical Engineering — Question Booklet Code — A [9]
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45.

T HGHAl 99 #F 100 mm SATH I GOOT GST TAT 75 mm I HT FhrE 9189 8115 Us
Ster fafsia R @7, v Tl argase & eorfad FRd §U SAac STol #F Ay #
198 mm@T et faei 3ifda forar o guor ared & AFY R IBY Hexasad 100 mm
A 4T 99 36l & 200 mmFIIR AFE g1 GATE A 0.95 bardhl a9 Afhd fRIT) Aifda
Se19C UIa 3.2 kWHT| U9 E&TdT &1 1ot Y (R 1 &)

A centrifugal pump has a 100 mm diameter suction pipe and a 75 mm diameter delivery
pipe. When discharging 15 1/s of water, the inlet water mercury manometer with one
limb exposed to the atmosphere recorded a vacuum deflection of 198 mm; the mercury
level on the suction side was 100 mm below the pipe centerline. The delivery pressure
gauge, 200 mm above the pump inlet, recorded a pressure of 0.95 bar. The measured
input power was 3.2 kW. Calculate the pump efficiency. (See fig.1)

. ' j Delivery pipe
6' j
200 mu
Suction pipe
s 1: Mercury manometer
(A) 50 (B) 60 (C) 70 (D) 80

46. e 3 AT & 30 mole %W JoFT Ueh TfATeaT Bl & 2000 cm’sh 3T T fAHOT gg Feaier

g S q HET §1 25°CR G AYAST (V)TALT Y& ST (V)T fhcdell et 25°cR wfafesr
(antifreeze) 9o F=T & fow AFT FET BM? 25°CI30 mole %H T Ol 7 FUATST gar

STel @l 3RS IHAINUH IHTdl HaAM: 38, 63297 q17. 765‘7”3%I yg geniaat & faw, 25°CR

mol mol
AT TUT TS FT AAIOF AT FA: 40.727 7 18,068 7 B
mol mol .

A volume of 2000 cm’ of an antifreeze solution containing 30 mole % of methanol in water
is to be prepared from pure methanol & water. What volumes of pure methanol (V) and of
pure water (V3) at 25°C must be mixed to get the antifreeze at 25°C. Partial molar volume

of methanol and water in a 30 mole % methanol solution th 25°C are 38.632@1 and 17.765
. 1£4.9]

a7 respectively. For the pure species, the molar volume of methanol and water at 25°C
mol

are 40.727 " and 18.068 & respectively.

mol mol
(A) Vi=1017 em®; V,=1053 cm®
(B) Vi= 932 cm’; V2 =1000 cm®
(C) ' Vi= 600 cm’; V2= 1400 cm®
(D) Vi=1102 cm®; Vo= 956 cm®

Chemical Engineering — Question Booklet Code — A



47. U GISEISIT SU AT N 4 ke/hedk AHT FEAST AR &< @ ST B Y& FIEFeTeTel latm
(abS)3T AT 75° C §70% RHW 3t R Sier &1 38T & v arg 1w 3mem & 3mer o
%@,Waaas‘raaaﬁgmmm(m)ﬁ .................. AT gram|
A hydrogen fuel cell car operates with a nominal hydrogen flow rate of 4 kg/hr. Pure
hydrogen is humidified at 1 atm (abs) pressure and 75° C to 70% RH. In order to reduce

heat load requirement for humidification by half, by changing the operating pressure, the
new pressure (absolute) shall be, \ .

(A) 1.8 atm (B) 22atm  (C)2.8atm (D) 3.2 atm

48. wm&?aﬁmﬂﬁ%ﬁ%%@mmmaﬁﬁm@w%mm%
Vapour liquid equilibrium relation for an ideal binary system is given by
¥ HypXa
Ya = 1+ (a4 - Dxy
TG XaTya FAU: T AU AT F A TSI & ANV ToST 1 3MAEF arsoelierar (oap)
Ui & HF B

mﬁww%ﬁmwwmmmaammﬁm$aﬁa$mm
3T & 0.25 & FRR srae & S za I3 et # TR smae(flash distilled) Ryar
ST §1 A oap, 2.25 & A ardigrd Bs 1 980 ..o gl

Here x4 and ya" are the mole fractions of species A in the liquid and vapour, respectively.,
The relative volatility (aag) is greater than unity.

A liquid from the above, having the composition with maximum difference between the
equilibrium vapour mole fraction and liquid mole fraction is flash distilled at a steady state
to a final liquid mole fraction of 0.25. If 0, is 2.25, the fraction of the feed vaporized is

(A) 0.23 (B) 0.43 (C) 0.63 (D) 0.83
49. 1 mm =¥ JAT 4 mm FEE F UF SofeT FENeThed (sphericity).............. gl
The sphericity of a cylinder of 1 mm diameter and 4 mm length is,
(A) 0.63 . (E) 0.73 (C) 0.82 | (D) 0.92
50. 120 ppm F3RAT ¥ IJFT 3MAT STef & IR 60 ppm & TR S F TR v
- _

&l I8 A % Forar gofa: cacl, (Mw: 111) T HYOT S9IEROT & FROT ¥ WA 9
sﬁ%ﬂ1,50,000@3%@3@%%%%%%%%%#?@@

Raw water with 120 ppm hardness is treated to 60 ppm conditioned water per day. |
Assuming hardness is entirely due to CaCl, (MW: 111) and complete conversion, what is
the theoretical daily requirement of soda ash (MW: 106) for 1, 50, 000 tons per day of raw
water?

(A) 3.6 tons (B) 5.6 tons (C) 8.6 tons (D) 10.6 tons

etk ofe s ok st sfe s ke ke o s ok sk s s s sk ok sfe e sk sk sk ke
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“Annexure

a) Question number: 20

Unit of tensile strength is ‘psi’"

b) Question number: 47

* Vapour pressure of water at 75°C is 210 mm Hg.
Assume stored hydrogen is dry and the relevant heat capacmes and latent heat values

are 1nvar1ant with temperature and pressure
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Q. No. Ans. Key Q. No. Ans. Key
01 D 26 A
02 B 27 A
03 C 28 C
04 D 29 D
05 & 30 A
06 A 31 A
07 D 32 B
08 A 33 B
09 B 34 C
10 D 35 A
11 D 36 B
12 C 37 A
13 D 38 B
14 B 39 A
15 c 40 D
16 D 41 C
17 C 42 B
18 C 43 A
19 B 44 A
20 B 45 B
21 B 46 A
22 C 47 A
23 B 48 D
24 B 49 B
25 C 50 Cc




