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't::=:====CHEMICAL ENGINEER--:IN=G========:=! 

l. 

l . 

3 

-1. 

ONE MARKS QUESTIONS (1·20) 

Which ONE of the following is NOT an 
nuegrallng factor for tho diff•renlml 
equation xdy - ydx = 01 

1 
a. )..-J 

I 
b. J'l 

I 

XJ' 
I 

Wh1cil One of lhe following IS not a 
soluuon of 1he differe111ial 

d 'J· 
'""Unlion- + v = I 0 
-~ (/x! • 
a y= l 
b y= l + cos.x 
c, y • 1 1- SlllS 

d.. y = 2 +!'111 X -t COS X 

Tl l 
.. rsinx . 

1e Lmtlo -- as x~ oo LS 
.f 

a. ·I 
b. \) 
c, 1 
d.«> 
The unit normal vector to Uu, surfnce of 

'T "f 1 <I I the sphere x- + y- + z- = 1 :\t uJe poml 

[Jz.(l,fz-) as 1i,j,kare uni.1 nonnal 

lectors ut tlte cartesmn coordinate sys!Cm) 
1 • I • 

a 721+72/ 
I : l .· 

b 72' + Jik 
I , 1 • 

c. .fi j+ Jik 
I · I · l -

d .J3' + .JJ' .Jik 
5. A nonlinear funcrion f(xJ is defined In lhc 

inlervnl - I 2 < x < 4 ns illUS1rated in !he 
figure belo\1 , The equation f(x) : 0 .is 
soh ed for x within Ibis interl'al by using 

7 

the NeMon-Raphson lleratlve scheme. 
Among the initial guesses (1, , 11, h. and 
4). Ute gut!:ls Utal is li~ely to lead to the 
mol most rapidly is 

!1. J, 
l>. h 
c. I] 
d I~ 

.. 

•• 

For 3 Cart101 refrigerdtor operating 
between 4()"C and 2.'<~C. lhe coeJJiclelll or 
performance is 
a. I 
b l.l\7 
c. 1 'J.as 
d 39.H 
The work done b) one mole or n van der 
Waals Ould undergomg reversible 
isotbermal .e.'\Cpans10n l'rom in1tial volume 
t'11o Jinal volume V, 1,5 

a RJ'in [ ~~ ) 
b. RT!nl l'1 -b) v. -h 

c. /1'/' ln( " ' -b)-a (~-.!.) v, -h v, ~~ 

d. RTin("'-b)+a(-1 _ _.!.) 
V, -h V1 I~ 

For a system con1alning spec1es P, Q ;>nd 
R. composition at poml k on the temruy 
plot is 
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12. 

13. 

.I' 
(\ 
\/ 7\ 

/ (\ (\ "" 
1~/\ v 1./' 
QQ lO IOOtt 

a (;2.5% P. 12.5% Q, 25% R 
b. 25% P. G2.5% Q, 125% .R 
c. 12 5% P, (>2,5% Q. 25°'(, R 
d. 12.5% P, 25% Q, 1\2,5% R 
lluee containers are filled with waler up to 
~1c same height ru> sho\1 n ·n,c pressures ol 
the bollom of' ~1e containers ate denoted tlS 

P1, P~ and P~. Which ONE of the follo"~ng 
relationships is true'/ 

a J';> l't > Pl 
b. Pa> P1 > P~ 
t 1'1 > 1'2 = P) 
d P1= P1 = P, 
Losses ror now through 'ah es nnd limngs 
ore qxpresstll;l in terms or 
a, drag coofficli!Tit 
b equ11 alent lepgth or a stnught ptpe 
c. shape factor 
d ·roughness factor 
To ddennine the performnnco of a 
comJ)ressor. a st~rlnrdi~ed test 1s 
pardoned in the tcslm!J process. when the 
compressor is Wlder opemtiotL ·•shut otr 
tCJ~n signilies 
a ma."Xinllun OQI\ 
b, zero llow 
c. steady now 
d. inlcm1l11ent 11011 
Oi l'<ln n pi 11'! of diameter D, the ~Jilrfinte 
lenglh neees.~:tJ'Y tC1 ach1eve full) 
developed laminar flow 1s proportional to 
(NR .. IS Reynolds number) 
a /.1N.,. 

D 

c. IJN~~ 
)J 

d N, ... 
Por lanunnr no" 
relationshtp bet wet'O 

COIIdlbOilS, the 
d1e pressure drop 

14 

15 

If\ 

17 

2 of 12 
(LIP.) across 1111 mcompressi ble. fi ller cake 
and the specific surface area (S,) of the 
particles being altered is gi1·en b) ONii of 
tl1e following 
"· t\P• Is p,roporh11nal to Sa 
b 31', 1s proponionalto 1/ Sa 
c. M . is r•roponlonal to S/ 
d 61' • IS proporuonal L•) II S} 
power reqwred for s1ze reduction ln 
crushmg ts 

a. proporuunul IQ ,...-::---__:__, __ _ 
Sutrllct nu.:~ or tl'w milh:rbJ 

b. proportional lo 1 1 

V$1tr(lirl·~nvrll,)1 
' "' 1h••nillll'l'"hlli 

<:. propon1on:ll to Surface energy or the 
nmt·e•iJtl 

d independent or tl1e Surface energ)' of 
the malerial 

Transient three•d1menslonal heal 
conducrion 1s go1•emed b1• ONE of the 
following difl'erenual equaUons (a.-tl1ermal 
dill'USIVI I)'. !..-thermal COildUttUI'IlY and 
•!•-volumetric rnteofheal geoerntioJ;) 

' ;;r . a --= Vl +vtk 
a fir 

b I CT' : vr - ''/ 
a fit k 
I il7' • 

e, - - = V"T I Vtk 
a ill 

d I i'T = V ''l' + VI 
« (11 k 

In a counlercurrent gas 11bsorber. both the 
operating and equilibrium relations are 
linear The inlet liqu1d composition and Ute 
c~it gas composition are maintained 
constant In order to mcrcase the absorption 
fac1or 
a. U1e Jiquid Dow rme sbould decrease 
b d1e gas Jlo\1 rau? should. increQSe 
c. ihe s lope \lf !he equilibn um lil1~ siJovld 

increase 
d the slope of the equilibrium line should 

decrl3ase 
A sp.:cies lt\1 r~nl'fs on u sOlid Gntnh·st 10 
produce R and S as follows: -
I. A~/1 r~= k.C~ 
1 A -~ .o..,· ,.+ ::-k2C~ 
Assutue l'i lin re$islance lo rhlL~S trUnsfer ls 
nes ligible llle mtio or instantaneous 
fractional l ield of .R Ul lhe presence or 
pore <liffusion to lhnL ln ~~~ nbsonee or 
pore ell n'!IS1tln 1s 

http://www.studentbounty.com/
http://www.studentbounty.com


ww
w.
ex
am
rac
e.c
om

n, 
b. 
c. 
d. z~rn 

IS. For the ca~e- C)f ~ingle ium(Hnm copilal 
elqlellditurt or "R.~. 10 cmre• which 
l!<ntrotes n I!OI1Jil1Dl Mnunl c:asb no\\ of 
lb. 2 cror~ in c•cl• ~ubsecruerll yctlr. lhc 
paybal!k period (in Y"""' ). ff the ' m p 
1131Ue Of l hc capital outlay it> ?.c;r<) is 
u. 10 
b. 20 
c... I 
d. 5 

L9. TI1c relation bctwctn capital ralc of rttum 
rotio (CRR), net pro~cnt n lue (NPV) nod 
m:t-'<umun cunm lative e:tpenditure (M(;E) 
is 

u. CRR = /'.;'PV 
HCE 

b. CRR = MCE 
NPV 

c.. CRR = NPV AICE 

ci. CRR - MC£ 
(NPI' ~ ;\JCF.) 

20. Whicb ONE of the .fo.l lowing 18 NOT o 
major con$UtlJent of crude oil1 
"· Paraffins 
b. Olcfius 
c.. Nnphtben"" 
d. Aromatics 

21. Which ONE of 1he to llnwing 
lrnJ1~form:ll.ions {11 .. j(y)} reduceJ 

ti)• 1 .~~~ 1- By~ 0 to • .linllllr dilli:li"Oiltilll 
cLt -
cqWJtioo'/ (A ond B are JK>Sitivc con• L!nls j 
... " y-j 

b. u =. ,,-1 

• 11 = r·• 

d. t l = -'l 
22 The l.,aplace I mnstimn (>f I he t\mction 

/ (tl = rsm I i• 
21 

;1, 

(s'- 1)' 

1 
b. •I(s' + J) 

I I 
c.. .•' • (.t' ... I) 

1 
"- ' (.r- 1) ... . 

3 ui 12 

23. The ·~duo l)r the 8urf• ce inlegr•l 

crf{-,1 xi)Jrc.li evaluated 0\'01 lbe 

surfaC'¢ of~ cube bav!.og sides of L<:nglb 3 

i5. ( il is unil nonnal \ "<:ClOt) 

• . 0 
h. ' J 
~. 2a' 
d. Jn' 

24. TI1e lirst four terms of lite Taylot ~c:riC~ 
expansion of cos.\' oboul the poinl x = 0 
an; 

.<' .c' 
"" 1-x--~-

2~ ~ ~ 

>:' :r' 
b. 1-x-- - -

21 3! 
.(• ;c' .t 

c.! 1--- <- - - -
21 4! 6! 
.~ xs .v? 

d .. ~ - · - --
3! 5! 7! 

25. II ~{ ~ ~ .1- ~tell IL~ oigcn v:rlu~s of A' 

are 

26. 

1.7, 

il. 5, .. 
b. ~.· I 
c. 9, -1 
d. 27. -1 
Au an:tlvtic: flJnction " u l iv, where 
t=·.f:J'Md z x t iy. lflhorc~l p•n. si 

I ' ( given hy 11 - , w : ) is 
.f' I J'l 

= 
b. 7 

f c. 

d. 
t: 

The nnnnn I di~trihu11on io given oy 
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J i> 1~-,l...csp! lx- Jl I ]- J ~ 
..}2Mr .117 1 

I !•~ poinl~ qf inlk~iun If) •h~ nnrmal ew·vc: 

·'"' OJ.. ,x --CT .. i CT 

b • .t=p ·o CT.fl a 
c.. .t :.p~ 2a, p :1<T 
d. x ~p+3t:r.ft-3a 

28. l'~ing SimpRon ·~ J l~ ltllc •nd FOL1~ 
cqu:~lly •pacw intervnls (n - ~ ), e.timnte 

' :r . 
- I I "" . .- J the value of U1c mtagra --, - "·' 

0 eo~ .r 
"- 0.3887 
b. OAJ8+ 
c . .0.5016 
o. O.SS27 

29. 111e fOIIi>IVin& difTcrcntiol etjU3ti011 ~- 1<1 be 
Jolvod numctiC.OIJ,V by the eUler'$ e.xpticit 
mel hod, 

dy = ry-L.2v withy• OJ = 1 
4x • ·' 

A step size of 1\.l. is used. 'JJ1e solutio.n for 
y at x tl.J io 
o. ll.WliO 
b. 11.905 
c. 1.000 
<l 1.100 

30. The Poi•son d;,tribulion is given 

by I'( r) ~ :; Cl.'lp( - m) , 111~ Frr~l m"ment 

about the origin thrthil! dislril)tllinn is 

"· 0 
b. 111 

.:. lim 
11. ml 

.H. Air (79 mul" "• nitli>Scn anJ 21 mole% 
1>/t)'gcn) i~ pMscd OVtT u cnlulyst ot high 
tempcruture, 0-.:ygen completely n:.ic" 
with nitrQgl!11 ·~ .~hown heln" 
ti.SN,~ -O.so,,f -> N0

1
t! 

0.5N'J, 1 o,.. • N0,11, 

l'fte molar r:ttiu of NO tu ~~ iu the 
p1·oduct Jttc~m is 2! L Titt Irn.;tionnl 
c:onvi:Bi'on af nitrogen is 
a. \), 13 
h. 0.20 
\!. 0.:!7 
d. 1).40 

32. A 35 wt"n N3z:)C >. solt!lif)n in \V~Ier, 
iuili•lly Ill so•c. is r ... d lu • c.ryslllllli.•r al 

J "' 12 
20"(', TI1e product stre.1m contoin.• 
hydrated Cl')'Sl•ls Na1S0.1.10l-h0 in 
equilibrium with .a 2011-t0o No~o. 
sOlutiOn. 1l1c mt>l~i!lllnr wcig.hls of 
Nn1SO• >nil No1SO,, IOHzO >re 142 nnd 
321., n:spectively 'rhe r·eed ntu of~·~ 35°;, 
sol11tion rec1uired to prodlll!e :51)() kg~hr of 
bydrut"d cry•tuls ls 
a, 4(13 kg/hr 
b. 60~ k& hr 
"· 8()3 kJ!illl 
d. 1103 .kglhr 

33, ()\)1) kgthr qf u luroled stl>:lm ol I tJ.,­
(cmlhalpy 267S,q kJikg) 1s mixed 
adiabatically \\·iUl supotb~ated stcrun at 
4-sl)•c ond l bar (enlh• IPY 3381..1 kJ,kg). 
The product is Sttpeme.1ted steam ot ~5()"(' 
and I har (e.ul10lpy 3175.6 kJ/1\g). 'l~e 
Oow ratu of the product is 
a. 711 lqybr 
b 1111 kgrhr 
c. L451 kgrhr 
d. 2051 kgthr 

:14, C'nrbon bl>ck is produclld by 
decomtlOsilion or methane: 
C'IJ , 61 -4C1 1+ 2tlll.< 

'J11c Slllf\JC pas• COnVer>:ion of ntcth3nC: t~ 
6~n. If fre<;h feed i~ pure meth,ane :md 
25% of the tntllllln~ e>~iting the rel!dttr i.s 
recycled. lbon lhQ molnr ratio of frc.b fe<:d 
•tream to recycle •iretllll ;, 
a. 0.9 
b. 9 
e. to 
(1. 9(\ 

;l5. 'l'h< mol.ar volume (\•) of 3 bi11ary mi>¢turc, 
o.f $J>ecic:s l aod 2 having mole Irn~tions lit 
and "'' rcs,~tively is glven b)' 
v ='21~,- I ~()x,- x,sl(90s,-.50x, ) 
The p;lrtinl ntolar volu111e rof species 2 nl 
.x: 0.3 _is 
•• 18J.06 
b. 212.34 
"- 219.54 
d. 256.26 

36. The standard Gibl>s fTca energy chnnge 
and enth>lpy change at 2s•c lor the liquid 
phJtse toaction 
CH{'00flu

1
._C'1Jii)R

1
J · f"lf_cQOC)f!J.,I .i 11:0111 

ure &iwn "" !!.G•.., ~-4650 1 mol and 
l!.f-1"298 ~ -36~() Jlmol. Jf U1e solution Is 
lJeal ond enllt3lpy c brutge is ossumcd to b" 
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tonstsnt, the eqwhbnum constant nt 95°C 
is 
a. 0.65 
b 4.94 
C, 6.54 
d 865 

J7 A cylmdm:nl vessel w1th he1n1sph~rical 
Cllds is filled with wutcr u.~ sh11wn in the 
ligure. The hcad space Is pressunzed to u 
gauge llrossure i)f 40 kN/1111 The vcrtical 
force I' (on kN) tendmg te>li-t't.the top dome 
und the absolu(e prcssurt P (in kN/m! 1 nt 
the buttllm ul' the vessel iln" 

(g ~ 'l g m/s.'. dcrmly or wnler ~ 1000 
kg/mJI,_ ___ _ 

Ft&trrt 110« b1 t~l• 

a, f = 836;P = M5 
b. F= 83.6, P = t65 8 
e. F= 125.7. P= 64.5 
d J' = 125.7 P= 165 8 

J!l A pump druws oil (spec1fic grovot)' 0.8) 
from 11 sumtgc t:onk and di,chargcs h 111 un 
01 cr.hcad wtl... The mechanical cncr!!) 
delii'Crt<J hy l h~ (lUmp 10 the 0111d iS 50 
J/kg. Tite 1eloc1ties ut lite suctiou and thi!. 
\loschargc polnl:l o(thc pump arc I m/s and 
7 mls. rcspcctovel) Ncglectmg mctton 
IO.~ses and a:;;;uming kinetic ener!!) 
correction t\\ctor to be \JlliL) . the pressure 
d~•·cl<tl)('d by the pump (in ~N/m1) is 
3 , 19.1 
h. 10 8 
c 40 
d 80 

:JI) Match th~ foUowong 
GROUP I 
A Euler number 
f) rroudc hlllnher 
C Weber m1mhi!t 
GROUr2 
I Vi>co0s force / Inertial force 
2. Pressure foo:ec / lnerual Ioree 
3 Jncn tal ~>rcc I Ora ntnurmnl tbrcc 

5 of 12 
•t Jn~rtoal force I Surrnto tensiOn force 
c,'ldes: 

A B C 
a I 2 J 
b. 2 3 ~ 

c, 3 1 I 
d+ 4 ) ~ 

-1() A steady llow field 1>f nn incv1npr~ssiblc 
llu1d ~~ g1Ven by 

- • a • •I 
I' • (A.r-/V·)t -.IJj -...I)J- 111tete A=ls 

A ~ I !51• and "' y urc on mch!t>. l he 
mn!lnolood.- of the uccelen1tmn 1 on ml:h M 
o tluid f'rut!cle at ( L 1) 1S 

:t. I 
h. ,fi 
.:, .Jj 
dJiO 

-I I T\\o itlenti~-ally ~i1.e.l sphcrfenl punlcles A 
and B hovJng dcnsiiJcs PA ond iJB 
f'CSJ)C:CUYCI) , llrt S<:ttling tn H nul(l 11f 

dcns11y p Assumi11g th:c scllling. und~r 
lurbuleno ncm cond>hon~. the ratoo of the 
1£mw11ll Sl!ttling vclocu) of panic!.: A tu 
that of part1cle B 1S g1ven by 

(fl - fll 
Q, \ (p.-p) 

b 
~P•- p) 

\ (11 - p) 

c. 
(p, - p) 
(Pn -p) 

d (I'•-Pl 
(p~ - 1') 

41. Cons1dcr the scale-up of n cylmdr1col 
bamed ves£e1 QOIICigurrtl 111 tmve the 
stundard seomel<y t I ~ Hetght = 
Dium~teyl In onley lu muJOltmn an eqw.oJ 
rate of mass lrnnsfer under lurbulem 
condiloon:t for o N<wtonion nuid, Ute rJtio 
of~t~ ngttltor speeds should be 
(G1vcn N0, Dt urc ugjtator speed and 
vessel diarnerer befi"e scale-up: N1• D: are 
agiWtor speed 111141 v~scl diumcl~r ufitt 
scale-up) 

n. !!J_=EJ.. 
A'~ D). 

h !!l__f!.. 
II' D • I 
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c. !:i_ • ( D, )' 
N, D1 

I 

d. ~=f2L)' 
,v, lo, 

rwo plales ol equal thickness (1) tutd 
umss-St'Cllonal w·ca. are JOined logeth"r liJ 
t'onn u o.:omposite ~ sho\•n inlb~ li!!llle. il' 
!he tbt:rnml l'Ouductivities aJ' Jb~ plate-s art 
k and 1~ t[&cn, Jb., dfo:clH'<! UJcnnnl 
O<~HJUcli Vil) l)ftb~ eQ1TlJ)i1Site ~~ 

I< 21< 

c c 
•. Jkl2 
b 4L;i3 
o. 3k14 
d. 21v3 
A mct111lic ball (p 2700 kg'm~ nod 
c. = 0.9 kJilg' C) of Oiamcter 7.5 em iN 
olJo,-..ld to cool in nir u1 2 5 C. When th" 
t"mpcr-dlure of !he bn11 is 125' C. il is 
li'lUod !H c('IOI 1ll I he rule. of 4"C f"'( nlinul~·. 
If Jhennal W':ldieots in!.ide the. ball UJ'I! 

neglected. tl~" b . .:ul htturJ~r eoeiiicieul (in 
w n,~ •q is 
n. 2.034 
b. 20.3-1 
c. tt 1 .. ~6 
d, 203.4 
llnl I iquid is Jltm nlg at o vdod1y of 2 m.ls 
tlu'Oush • mctalho pipe bil\'tnp, an juocr 
diuu1Clcr of .3.5 om and, length 20 IlL l'hc 
tempe!Ull1re ulllte mlol .,r lh" pipe '" !lQ C 
Following daln IS given lor liquid at 90 'C 
Demit)' - 950 kgm 1 

Specilicheut : 4,23 ~Jikg 'C; 
Viscosity = 2.55 10''1 k!'tm.s; 
Thormnl conducti ,i tv 0.685 W/m "(' 
The he<~ I trwtsfor .,.;.,mcient (in Wim:..'C) 
instde the tubo i• 
n. 222.22 
b. Il l II 

"· 22 22 
d. ll.l) 

-17 

6 <If 1:! 
Titc tempenuur~ profile for heal trnnst.er 
Crom Olle tluid IO WlOtber separated b~ 0 
S<)l[d Wall i~ 
a. --

b, --

d _ .. 

A "-'tt:wgulnr ~Jab tlf tbickoo:ss 2b :lions 
Ute x oxis 3Jld ext.:uJing to inJluity ruong 
the (\Iller tlirc>ctillllS is initiBU) " ' 
concentration C;~~ At· lime 1 ~ 0. botlt 
surfaoc$ 11f, thl' ~lnh ( ~ -.:: b) huvc their 
Ctlllc~-nlrali(m< inCJ"OO;..OO to CAw wttl 
maiJtbtncd nllhnl vnlt•e. Soluro A diffu,;cs 
fnl() lite ~olld l'lte dimons!onlllS> 
cooccnlration Cis delincd as 
Cs c,-f'w 

t' ,, - t AtJ 
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The diflhsivity Ill 1oside. the solid 1s 

nssumed co1tstWIL A l a c ... nain time 
Instant, "hicll ONG of the full<'w!rtg Is tho 
correct roprc!l<'ntotion ••f Ute con~;:.niratinn 
profile? 
u. 

b 

c 

OL-___ _, 

-I 

c. 

c: 

• .__--;.l __ ...J 

•J L I .. 

OL---4---' 
·I b 

""' In u l)mnry m•~tur~ conluinmg. ti0111pc.numt~ 
1\ w1d B. the relal1w 1 olulllity of A "11h 
res peel io B IS 2.5 when mole liuctiOIJS are 
used The molc.culnr wc1ghts of A rutd 13 
nrc 78 nnd 92 rcspccuveJy. Jf tho 
compositions nre hov.cvcr c.,prcsscd in 
mnss lroclums the rC!Intivc volnt 11it~ will 
then he 
a. l I II 
b 2-.12 
c. 2.S 
a. 2.95 

so 

51. 

52. 

7 ufl.:! 
1\ n idcul !lush vnportwrion is cttrrlcd out 
11 ilb u pinW)• mixture ru constiiDt 
tcmpo:rmure nnd presstJre. A prMC:.~~ upset 
lcncl~ It• an mt:rea.~c In the mole fraction <'I' 
th~ hefiY)' component in !he fe~d. n w Hash 
'esscl cotuinues to uperme at dJe previous 
ti!lnperutur~ unil pressure and still 
producQl' liquid and vupor. A ncr ~tlllld~ 
Slnl~ is rC·C-<tUblt~hi:d, 
a the amount uf vnpor prqdu~ctl 11~11 

increasc-
b the am,tunl .,r fiyuid pmduoca will 

dec reuse 
c, lhe new ~!jutlibriuttl oomposilions ol' 

tb~ 1•apor und hqutd pruJu~ts will be 
dtffcn:nt 

d, the new equTiibrium l'!lmposiLioos or 
th~ vapor and liquid pt\ldUCL> will 
r•11tnm tiS the)' \\ere hc lilrc the ups~t 
occurred 

A batch dostdlotion opcrntioJit os carried out 
ro s-cpannc n feccl conmiu1ng 100 moles of 
a bmury mtxl!lrc or i\ wod 8 . !'he mole 
fracuon t•l' i\ 111 tltc ked ts L). 7 Tbe 
dinlllnrion progi'I!SScs unt•l lhc mole 
fractl01t of i\ in dte residue decreases to 
0.6. l11c cquilibrtum curve in tlus 
compoS.itton rnngc may be lincanzed to y• 
= 0. 7353 x - 0.3088. H~re ' and ) ilrc !he . 
mule f'rnctiOUS uf !he UIO<e I•OIUtlle 
component A in the hq111d and ""'"'' 
pbas~s rct;pectively n"' ~umber or moles 
of r.:lSidue " 
a. 7.3.53 
b. 4~.02 
c. 4il 
d 30.l4 
II. packed tower C<lnlllinin!l Berl suddles is 
opernt.:d with a ga.~·Hquid systelll 111 the 
tl)unlcrcurrcm nltldO. K~-cping chc gas 
now rnt~ constanL if the lfqwd llow rote is 
continuous!)' fn~r~a~cd. 
ll. til.: vutd frncci<ln &vatlnhlc fi1r th~ gus 

111 llow will dccl'eru;e beyOnd the 
loadiug 111l111t 

h the gas pressure dntl) willll~<:n:use 
C, liqUid will C(llt!iiiU~ tO il{IIY frcCJ) 

dlliHt tho 1011 llf [1eyoncl Lit~ loading 
point 

d. th~ cmroinnwnt M liquid m the ga~ will 
coru id<rnhl) tkcr<IISc ncar the 
llooding point 

A ~putingll s11luhlc so hue "' the ftm11 vf u 
ctrculur ilisl IS dissolved 111 au urg!!nic 
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~,,fvml ~ ~!town m the fi&tlfB, The area 
available fot mru;s il"JJtsfer WI)Jlt the disk U. 
A and the. '/Oltmte elf the lrrltially jlllre 
f'Tgunic. solvent i~ V. The cli•k is ratated 
>llcmg the hor,lzontaJ plane at a fixed rpm to 
prlldi)Ce u tmjfonn cor\Cenll"•tion of the 
di~ol ving;;oluteintlie li'luid, 
TILe convective mas;; transfer coefficient 
tm<lcr ~tese condition.~ .is 1<· Tiu~ 
eguiJJhriwn concenlnition of the solute in 
the. solvent is c•. The time .requiJ:ed for tlte 
concentration to .reach I% oftlte ntu!lltiott 
v_aluels giveu 

a. exv(- ~~A} 0.99 

b. •'IP( k~ t)=n.ot 
c. Lexp( -0.\')1)) = 1 

Ak, 
I' 

d- - e>.1J(O.Oi )=1 
Ak;, 

53, Air cancentroted witb ~olntc P is broughf 
in contact wi\h water; At stead~- state, the 
bulli conc!'llll:ations. of P ln ai£ and water 
ate 0.3 and 0,02 ro~pcctively. 'llle 
equililmum "'JIIatlon relating. the· interface 
composl nons i.s' 

Yp> 0.25x_., 
Assume that tlte ma~s transfer coefficientJ 
F and FL are iden1ical The gas phase mole 
l:htctlon of Pat the intet:faoo. (yf t) is 
a. 0.0663 
b, O.o1S 
Q, 0.16 
d. 0.3 

54. A f<1<!d (1'1 wnt:flini11g n •ohtie· is co.ntnc.~d 
with a solvent (S) .in an ideal stage as 
lih()Wil 'in tlte dillj!:nmt llelttw. Ottfy Ute 
Si)lute lnms fet:s into lbe st>lvertl '!he now 
Illt»s of :ill the sll:e>UJl<' are shown 011 ~ 
•olute. free basis and 1ndicared b5 Ute 

8 of 1.1 
SIJ.bscnpb S, 11u> IJOJTITIOSlUOJUI ot' iJte 
streams· are extlressed on a mole ratio 
\mllis. 'The extract leav'ing- the contllelot is 
divided l{l!o two eqnnl {i<JIIS, one part 
collected liS ·llle prodnot (!.') and lhe othe.r 
~tream isrecy~l~d to joiTI tlte sCI),rent. 11te 
equilibrium mil1ionship i.-
yx=zx 
The p!Pduct Jlow mte (J' J and 
composition (Y.,) are _,... __ [§: x..-u --. ....... . ,.. ... --

-...... _;...,_ 
[ 

a. P, - 50 rhoVs, Y ..,, ""0.3 
b. P,= tOO molls, Y ~1 =0.4 
c. p, ~'200molls, y rol = O. t 
d. P1 = !OO m13lls, Y ••I ""0.4 

5S. The gas phase rcactio.n A + 3B 4 2C is 
conducted in a PfR at QOJLstau~ 
temperature and pressure. TILe PFR 
achie,•es a conversion of' 10% of A. Tile 
fued is a roi)(lure of A. B and an iit<ut r. T~ 
ls found 61at the concentration of A 
r~maJJIS tltQ same throughout tltc reactor. 
Wltioh ONE of11te toUowing ratios of illlet 
m\1111!· rates (Il.....: F8.;.,: PJ..,,) :js ~;uroo~t~'"L 
with. ~us observaoon? Assume lite ro.action 
mixture rs an ideal. gas mi'\c1ure. 
a. 2:3 :0 
11. 2 : 2: I 
c, 3 : 2: I. 
u. 1: 2 : I 

5o. Tlree)<'!n"fflru:y ltquidph:tse •eries·Jl"milel 
reaction $clteme 
A-:.B->C 

A - >R 
Is to be carried out·Iu an isothcr:mat CSTR. 
T110 rat.e htws are given by 
fR=k 'C'~. 
r8 =-kC~ - kCy 

Feed .iJ: pure A.. The spa9.<1 tinte of Ute 
CSTR which. res.nllll.in fue maxinm111 exit 
concentratlgn GfB is given \Jy 

I 
a. J'iP 
li. ,~=~ 

..Jk'(k -k'} 

C\. 
t 

{k ·t k ') 
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d, I 
~k(k+ k') 

57. ' r'he llqnld pliase reaction A - > Piod.ncts Is 
governed by :ihe kmeiics 
- r - kC'Il 

A ~ 

lf tlte reaction wtdergoes 75% conversion 
of A in JO minutes in an 'lsotlteonal batch 
reactor, t:he1ime (.in minutes) fer complllte 
conversion of A is 
a. 4il/3 
b. 20 
c. ~0 
d, cQ 

5S. The l\omoge.neous Te'JCtiolt A + B C i;l 
conducted in an adiabatic C:STR at 800 K 
~-o as In achieve ·a 30% conversion of A.. 
The relevant spedfic heats and elltltal py 
change of n.>actiorL ate given by 
C,.,,, - lOOJ I (molK), Cr,<' - 150J l (moiK) 

C~,s = 50J l(mo1K),61l"' =-lOOk.! / mol 

If the feed, a mixture of A and 13, is 
available at350 K, tlte mole fuJcbon Qf A 
in the f(led lh'!l i.• ~OD~Illtenl WJth •Ute above 
data is 
a. 5/7 
b . 1/4 
c. J/2. 
d_ '117 

59 The irreversible zem o£oer reaction A-> B 
takes place irL H p<lrous cylindrical ~yst 
Uml is sealed a[ both ends as sliuwu in the 
lignre. Assttme dtl u!.e. llO.tte<!!ttrations lll!d 
neglect MY \lruiati(JllS in lhe axial 
dil:ection. 

c.. 

~:--=:<"~~, 
~ .... ,.L . .. ___ ~{~~'I a 

z._ _ ___;,t:..,::;IJ 
~ 

The sleady state concenlrationl'roJile ts 

C"' =1+-~J(.:)' -11 
C;e 4 L R 
where q,., i~ Ote Thiele mO<julus. For <P, = 
4, IJtenmge ofr where CA = 0 is 

R 
a O< r < '-

4 
R iJ, ()< r ..: -
1 

9ofl1 

c. O~ t <. ~R 
d. O!i! r S R 

60. Tlte.unit'irnpulse response of a ftrst order 
process IS g~ven by 2e..o!< Tlte gain and 
tirne con.1•tant 
a. 4 and2 
b. 2 and 2 
e 2 and0.5 
d. 1 and 0.5 

61. A lnlil. step inpttl is given lo a proeeliJ; lhnl 
i~ repr<-sented by the trdllsfet flmction. 

((s-.2)] . The ini1ial value (t- O') of tlte 
s- 5 

respoll..<e of the pr<ll.'CSS to the step input is 
a. 0 
b. 2/5 
<:. I 

d. "" 
(J]._ A tank ofvolwne 0.25 m3 and height 1 n1 

has water aowin!) in at 0.05 m'imin. Tite 
•1Utl etl:low rate :is governed by the relation 
F"' = O,Jh 

64. 

wnere l1 is U~e netght of lite water m lite 
tonk ln m and F, is Ute outlet flow rate iu 
m3/mirr. 
'The inlet flow rate change$ suddenly :from 
its nommal val11e of 0.05 m1/llim to 0.15 
m J lmio and remams titer e. The lint e. (in 
mi1lutes) at whiclt ilw tank will bogiit to 
ovedlaw 1s given by 
a. 0.28 
b. 1,01 
0 1.7J 
d. C() 

WJ\iclt ON!;: of tlte f0Uowi11jl: transfer 
l11Mtiuns cMesponds 1•1 an inverse 
re;;pon~e process with a positive gain;? 

a. 
1 1 

1/.x + l 3.t+l 

b. 2 5 
Sl l .f+ l 0 

l (O.Ss- 1) 
c . (2s +l) (s+l) 

5 I 
d. ---

.-+ 1 2s+ 1 
Mal® Ute [.)UoWUlg 
GROUPJ 
A. Temperature 
B. Pressure 
C. Mow 
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66. 

67. 

68. 

GROUP2 
I. Hot wire 3Jlemomeu-y 
2. Stmin Gauge 
3. Chromatographic nnolyzct 
4. Pyr<mtet<:r 
<'odes. 

t\ B c 
~. I 2 : 
IJ. 4 1 :-
c. I ]. ~ 

tL ~ 2 I 
Mntd t the following 
(;ROUP I 
A. Zl~gl<r Nic1m1s 
B. Und... ... damped rcspons.: 
C. Focd-fcm vard Control 
GROUP2 
t. Ptocess R~ction Curve 
2. Decay r>lio 
3. Froquancy R.,.pon•o 
4. Disturllonce rn~urem.enl 
Codes: 

A J3 c 
"· l 2 3 
h. I 2 3 
c. 3 ·1 2 
d. l ·I 2 
A reactor ha~ heen jnstalled at a emu of Rs. 
50.000 and is i!Xpec:ted to have~ working 
life of 10 )t:ilril with u sCI'al' vuluc b1' R~. 
10.000. 1Jte copit•lizcd C(llJI t in Rs.) uflho 
reactor l>nsed ~n an unnuul <;ompolmd 
inlllfCllt rate l)f S~n i~ 
!l, j .13,000 

"· 42.000 
"· 5'2.50() 
d. 10.50(1 
ln • "bcU ancl tube 1\c.•t c!tchllngcr. if the 
$hell length i.q 1~, th~ hutl:lc •p:~cing i$ Lo 
:•nd O>c thie,knc~• of bof'(lc i.< t,. lh.e numher 
of h!ll11c:.~ Qll Lhcsl>cll ~ide. Nil- I& 

•• ...!:.__ 

b. 
L.t ..... r. 

a. ~+ I 
L.t. .. '* 

d. _!::_ t 2 
c., • '· 

l\•lnt~ll Ute unit pmcc>s~"" in Gooup 1 Woth 
tho industries in Group 2 
GRO\JP1 

69. 

70. 

A. SaponifiC4tiOn 
B. CaleinaliM 
C. Aik')'lnti,ln 
GROUP 2 
I. Petroleum retitling 
2. Synthetic fibres 
~. Cament 
~. Sonpa. und Detllt'Seolll 
<"odes; · 

A H (' 
a. I ;; ~ 

b. 2 3 4 
c. 4 2 1 
d. ~ 5 I 

11J nfl2 

Which ONE of tho folkm'ing process 
seqilenc.:s is used in the prodm:tion of 
~yn thesi!i gas'/ 
• · Desulphu.nZ<~Ilon -> $team reforming 

-> Hot KzCOj o ycle 
b. StcUnl rcliJmting - • l)csulphuri.toti<m 

-t I lol K1COJ cycle 
c:, Hot K £'0, cycle > Steam rofomung 

- • De$Uiphur~Zo1tion 
d. Hot t-:~0. cycle -> De;;ulphurilal.lon 

-> Stearn rel'onniJ>g 
Wb.iclt ONE of !he following proc.os~ 
•equcnces i$ ~c<l in the •ugnr indu$11)"/ 
a. C'o1HPO.!L ime Tre;llmcnt - • 

('rystllli-,.ation -> Cn.,hing 
b. Ca1Hl'O.o/Lime Treatment --> 1\ lullipk 

~lll!!e cnporntiou _, CrystaiUz•tion 
c. Crushing -> CryowUization --. 

Co;:JPO,JLhne Treatment 
d. Multiple s tage evaporation > 

Cryst.a1liniion -> Ca:HP<.l;'l.imt> 
'l'rcJatmcnL 

Methane and .steam ore fed to a reactor in mo1ai 
ratio l 2. The foiJowmg r<l'aclions Lake pLnce. 

ru.11 llip"-1 ... co,c-1 t- 41f•.•l 

CH.
1

, H,01,1-. co,,, 3f/.,1 

Wllcrc CO, is tbe desired produ~l CO i~ 11\c 
undc•ired proclncl and Ff1 ill a byproducl The exit 
stream hns the following compo~ltion 

tCJ.8S 1~ .~1 67 .. :W 2.J 7 

71. The ~e1e<:1i'Vit)' f<)r desired product re1nt1ve 
111 umksirc:d pmd•l~l i~ 
:s, 2.3 
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b. 3.S 
~- 7 
d. 8 

71. The fmctiooal yield of CO, Ia 
(where fmcti<mtll yield i~ tl~:fmed us ch~ 
r;ttio of moles of the dc~ired produal 
formed to tbe mo>cc~ thal would have b«n 
fonned thtt'C! ""re no side I"Cltoii011~ ~nd 
the limiting nmillnnt hnd n:nuted 
uom pl<>tely) 
n. 0.7 
II. 1),88 
0. 1 
d.U 

73, The fritdion•l coovmion of mdhane is 
:1. 0.4 
h. 0.~ 
c. 0.7 
cl. 0.8 

c-.- Data for ca.-tiona {1'4 & 75) 

!\liquid is Jlowing through u .ronutor at 11 t:OMinul 
Jlo\\ mtc. A step input of lt.,cer ut u molttr flow 
rate of I mol/min jg given to th" renctnr nt time 
1 = (l. Th" time \'oriotion C>f Ute CQnc<:T~tr:ll.ion (C') 
of the tmoer at the exit of Ill~ reactor is as shown 
in lite-figure: 

i' 
u 

0 

7~ '111~ volum~lri~> 111>" rotc of the llt1uid 
llirough U1e reaA>tor (in Ltmlrl) is 
a. 1 
b. 2 
c. 1.5 
tl -1 

75. 'flu; mean J"t;\Sitk:ncc time ol'1hc lluid. in the 
r<:aotor (in ro.inutc:s) i0 
u. t 
b. 2. 

~forUI'IIwd ~ 

cau-tton (11 and T7) 

A binary o.nixture contuining species 1 und 2 forms 
nn rtZCOI.rope at IOS.'I"C' rmd 1.0 L3 b~r. The Uquld 
phase mole fructlon of component I (x1) of lhi• 

11oft:! 
nzeorrope ~ 0.62. At 105..4"C, ll1e pure 
oompontnt vnpor p.-c'Sllurcs fonpcoi"s 1 w1d 2 ore 
0.878 bur nnd 0.665 bnr, respectively. Assume Utnt 
the v apour phlll!e IS an ideal _gns mixture. The VIDl 

1,.,~'\r cQn$trlnl.lf, -\ and B, = given hy 1hc 
cl<presslo,.~: 

A= [ l x, 
1"'']1 8-[~ l j ln yj ] ~ _., + ny,. - + ny,. 

.r, 1o y1 -<, In y1 

76, I 'he activity eqeflkients ( r,. y, ) under 

lhese condition$ ore 
n. (O.~ll 0.66) 
b. ( 1.1 s, 1.5:!) 
c. ( 1.52. 1.1 S) 
d. ( 1.52. 0.88) 

77- Titc vun LMn "OitsUI.nl< (1\ , D) itre 
•. (0.92 0.8.7) 
b. (LOO. U i ) 
C, (1.1 1- 1.00) 
a. ( 1,52. 1.1 5) 

A ~iph011 htbe having. a diameter of 2 em c,lraws 
water from A lurge Qp<:n n:s<:n'Oir 3nd di~;ehu.rgt'! 
int() the open allm?Sph.:re as •hown in the figtm:, 
.As~umo inoompm~Siblo lluid ~nd neglect 
fi:iotiorlollosseo, <l! = 9.8 ro '•1

) 

211 

Tl•" velocity (ln milO ot tltc disolt•rge point 
is 
a, 9.9 
b. 11,7 
0 . 98 
ci 136.9 

79. Tb" volumciri~ flow mtc {in 1;/$) of wBLc:r 
ill the dischnl'ge is 
•· :u I 
b. J.(i7 
c. 30.77 
d .t2.99 
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St.a .. fhHt for Llnbd AaiiWWr 
Qua•tton (10 and 11) 

1ne liCJllid phase reaction ,-\ -> Products 10 to be 
carried out at ~oustaot temperature in n CSTR 
follcm!ld by n PFR in series. The ovornll 
coovctsion of A othicvcd by the reactor •y•Lom 
(CSTR + PER) is 95"" The CSTR hns a volume 
of 1:5 liters. Pure A i~ fed to the C~'TR at 11 

eoocentration C~n = 2 moHitet and a \•o lumelric 
flow rate> Of ~ llter.~mun. Tite kinetics of tho 
n:aetion b giwn by 

- 0 oc> mol 
r~ - · ~ , . 

luer.mm 
80. Tite conwrsiou uchievcd by the CSTR is 

:o. 40° o 
"· 5()•. 
C. ooo.-0 

<1. so•;, 
SL. The volume oftbePFRn:quired (inlil<.."t'S) 

"· 3~0 
b. 350 
c. 75 
d. 35 

Swta .. wt for Llnlutd ARaw.r 
Qu•stlotl (12 and S3) 

A lhln llijuid lilttl nowll at st.:ady slate along a 
vertical swfacc as shown in the figure. 'fl>e 
avcrnge velocity of ~1e liquid film is 0.05 nils. tho 
¥iscosity of the liCJllid is I cP and ils density is 
1 1)\)0 k31m3 'l'he initially pure liquid ab~orbs a 
sl'acingly ~luble. gas from air ns il Oo,.,; dowrL 
Titc louglh of lbc waU is 2 m and its widlh is 0.5 
UL Tho solubility of tho gas in tho liquid .is 3.4 
I ti'' kmollm1 ond u;plhilflll~l conditions 111ay be 
assumed. 

121'111'1. 

82. If lit.: c:<it avens<: concwtr.Uioo in tho 
l.iquld i• mew;urad to be 1.4 I 0'0 

kmollm1
• the total mass lransfi:r mte (in 

kn1olls) of the sparingly soluble go;; into 
tJ1~ liliUid i~ 
a. 0.133 10 ... 
b. 0.43~ 10'7 

1). 3.~ Hr' 
d. 17 1(1' 1 

83. The mas.< lronsler coellkic:nt (in sutface. is 
mls), avcntgcd along the k11glh of the 
Vcr11ca1 
•. 2.9~ 10 ... 
b. 2.21 10"' 
c. l .i'/4 I()"' 
d. 1.64 10 ... 

at.awrnant r.r Llalat4 Ana-r 
Qu•atl- (M an4 15) 

The cr<>ss-over frequency associlued \\1th a 
fc<:dbnck loop employing a propQrtional controller 
10 control tho pr()Ccs~ repr<:•entcd by the t r'lln~fcr 
fUnction 

' ) 24~ . ,. . . . } G,. \•~ - , ,(muts o I nne 1;t uunulos 
(r.r+ l ) 

84. Ute lime <:orulllul., < (111 minute.~) is 
a. J . L~ 

b. 1.92 
c. 3.23 
d. 1.39 

85. ii the cotltrol loop is to opc.'tahl ut n gnln 
margin of20. th<! gnio or the proportional 
con !roller must cqu:ol 
• . 0.85 
~. 2.87 
c.. _3,39 
d. 11.50 
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