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GATE 2005 CHEMICAL ENGINEERING QUESTION PAPER FEBRUARY 13, 2005
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: Tﬂiﬂighﬁinﬁn;hﬂe SOTRr— imﬁﬁgiﬂﬁﬂﬁ. are increased by three
im%tpﬂiﬂ squation 3. A process flow sheet analysis results in the
B. Heat equation degrees of freedom hayving a value of —2.
Group 11 Which one of (he following s[f;ps sl he
P
= A next carried out?
[, =g 2. Tdentify and add two new independent
o X equations from process model
4 __FE - i{ b. Remove two equatons that have been
o Bt wrongly assumed to be mﬂependmt
e e ¢, Assign values 1o two vanables in the
3. -ﬁ?-= R!F""&;: ~ process .
. - d. Assign value to one variable and
4 E‘_E_:E: il remove one equatton that was wrongly
i assumed o be independent |
A B 6. In van der Waals equation of state, avhat
a. 4 2 are the criteria applied at the critical point
h. 2z 4 to determine the parameters "2’ and “b™
E. 3 | » 2 1)
d ! 3 & [?—{f} =) [‘r_ -": ] =)
2 Two bags contain ten comns each, and the BV Ji O b
coins in each bag are numbered from 1 to . * £QF 1)
10. One coin is drawn ar tandom from h [ﬁ'}] e [ﬁr’ -
each bag. The probability that one of the s S we
coins has value 1.2.3 or 4. while the other ‘ [ﬁ_ﬂ] 25 [_ﬂi} =N
has value 7,8,9 or 10), is oy o S o N
a. 2/5 -
b 425 [i’—J 0 [‘H J ~(
c. 825 ')y \er
d 1625 7. Which-one of the following statements is
E: Given 7=+/~1, the ratio TRUE! _
| (1+27) a. Heat can be [(ully converied inle work
b. Work cannotl be fidly convened mio
o ({2} heal
15 given by ¢. The officiency of a heat engine
| inereases as the temperature.of the heat
b, -1 source s Increased while keaping the
C: | temperature of theheat sink fixed.
g = d. Acyclic process can be devised whose:
4., A distillation column al a pllﬂl plant 1§ | Eﬂ}E effect is to transfer heat ffom o
sealed up h‘r’ 3 mmes h]l' Industrial use at iﬂ“’ﬁf [EITIPEI'EIIUTE [ﬂ. a hi‘g]'IET
| steadv state. After scalin Zup ’[En]pgmmre | |
@ lhe number of Iheorelical f(rays 8.  The unii Step response of & first order

increases by 3 fimes
b, the minimum reflux ratio 15 Increased
by three limes

v Ihe feed Mow rate and preal:luct [Ii:m

rates are increased by three times
d. the Teed composition end product

system with (ime constanl 7 and steady
state-gain K, Is given by

2 Kidl-e&™

b, Kell e
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& Kl -6™%) & Newteinion liquidy
d. Kee"'/x b. polymene hguds
9. An example of an open-loap second order ¢ liguid metals
under damped system is. d,  gases |
a, liguid level ina tank 4. An elecirically heated element s
b, ‘U-tube manometer submerged in a pool of water a its
¢. ihermocouple in a thermo-well saturation temperature. As the temperaturs
cl. iwo non-interacting fisst order systems of the clement ncroascy, the mAaxmum
in sesics heat tramsfer cocfficient i observed
10:  The control valve chamctenstic is selected a i the free convection regime
such that the product of process gain and b. hetween the nucleste boiling  and
the valve gain partial nucleate hmlmg mixed with |
5. 15 a lincarly increasing function of the mﬁtﬂhlﬂ film boiling regimes.
manipulated variable ¢, in the incipient nucleate boiling regime
b. is a lincarly decreasing Function of the d. n the swble film boiling rogime
manipulatd vadable without significant radiation cffects ]
¢, remaing constant as the value of the 15,  Baflles are used in heal exchangers in |
manipuluted variable changes order 1o |
d. ‘38 an exponentially mereasing function a. increase the tube side fuid’s heat |
of the manipulated variable transfer coefficient
11. Cascade control comes upnder the contro) b, promote wvibration in the heal
configumtion which uses -exchanger
a. -one measurement and one manipulaled ¢, promole crpss fow and turbolence in
variable the shell side Fluid
b. move than one mensurement mul one d. to prevent shell expansion due to
mampubaied vanable thermal ellects. -
o ong meusurement and maore than one 16.  ln film type condensation of hquid along 2
maripulated variable vertical mbe, the thickness of 1he |
. more than one measiement and more condensate layer increnses towards the
~ ihan one maniphlated variable bottom. This implics that the local hoat
12 Match the Following types of fluid (in transter coctlicicnt
eroup 1) with their respective constifubive a mereases from top to bottom
rel:lwns (in group 11}, where t is the stress b d-wqﬂ* from top to hottom |
& rémams constant from 1op to bottom
nd -"* 1% the stram ate, d. firey incroases and then docroancs. from
Crroup | {op to boltom
A Psedoplusiie 17, The critical speed of the ball mill of radiug
B. Bingham plastic R.. which contains balls of radius r, is
Giroup 1T proportional to
1 r:#; 4 {R"ﬂ_:”
‘ i l-'_-': m‘ﬂ
2 =T, Ky ‘-1' (R-1)
. . Ry
Y =K [;ﬂ‘ m< | 18, Ii the Frequeney of the stimer in a miXmy
tank 18 increased by a factor of 2 while all
iy "{ i other parameters are kept constand. by
A B what factor is the powser requucment
i, 1 4 increased al mgh Reynolds number?
b. "t 1 a.
R 2 3 b, 8
(. K A o 10
153.  Thethermal boundary layer is significantly d. 32

thioker than the hydmd}mmfﬂ boundary

fayer for

Jal 1y
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reaction s

Jol 1)
19 In n tray column, Separaling a bmary & A2
mixture, with-non-ideal stages, ONE of the b. )
following staterments 15 TRUE. e *1/2
a. Point efficiency can um::tl 100% d, -1/2
b, Murphree :;ifiuem:v cannot  exceed 27, Which is the correct statement from the: |
F OO %. followmg statements on the Amhenms |
¢. ‘Mumphree cthiciency can exceed 100% mode} of the rate constant k = - Ac™* ¢
d. Both Murphree and point efficiencies &, Al always dimensionless,
can éxceed 100% b. For two reactions | and 2, if A = As
2.  The ratio of the diffugion coetlicicnt i a andl B = Eq, then k(1) > ka(T)
g 10 tlmt in.av liquid 1% of the order of ¢. Fora given téaclion, the %e change of'k
a1 with redpect to bemperature is higher at
b, 107 : losver tsmperatures, '
e 10°° d. The “ change of k with respect lo
d. 107 temperature is highet Tor higher A,
| 21, For turbulent flow past a flat plate, when 28.  For a solid processing plant. the delivered
no form drag is present, the friclion fadtor equipment cost is Rs. 10 lakhs, Uﬁmﬂ
f and the Chilton-Colbum tactor jp air Lang multiplication method. the total
related as capital invesiment, in Jakhs of rupecs. is
a. Land jycannot he reloted a. 46
b. Fisequaltojo b, 57
¢. Tisgreater than Jp e 1K)
ch. Tis boss than Jp d. 200
22, Which of the following 13 NOT employed 29,  'The cost of a drum dryer s 188, 10 lakhs,
in the commercial prodoction of linear The cost of a dmm dryer with double the
polyvinyl chlonde ? stirface area in lakhs of rupecs is
1. Emulsion polymertzation B 20400
bh. ‘Suspansion polymerization b, 139 . 10
¢ Addition polymerization e 3™ 10
d. Condensation polymerization d. 2“0
23.  Which ofthe following ix a detergent? 30,  'The cost of a distillation column in the
#, Benzene hexachlopide year 2000 is-;: rupces. What 15 the cosl -of
b. ‘:ﬂllulf?ﬁ'mﬁﬂ;f the column 1n mpees ‘m the year 2010
& -'P‘ﬂﬁ”"",'f'}q.ﬂ‘]‘?ﬂ‘;h | given the cost indices for the years 2(KX)
J. Alkyl benzon sulfonate and 2010 are 480 and 520 respectively?
24, The-chief raw material for the commareial a. {320/480)" x
procuction of methanol iy b, {480/520) x
a. Synthesis gas e {320/480) x
IZI Fﬂl‘]ﬂﬂldi.hj’d: d {52{1543[}}“'5--;1:
¢ Acetic cid |
:.L Ethanol | ' = e S . o)
75.  For the reaction 2R 'S — T} the rates of WD MARKS QUESTIONS (21-60)
RS nd Trespectively srcrolted by 31 How many salufions does the following
A e =re=Trr system of equations have?
b. 2 = rs~—rp dy+2y+ =7
(¥ I‘i—;—.l's*?.ﬁ 1*3}*‘-3-::3
d. 1= 2es =2y Ix-ihy=22=2
26, For the liquid phase reaction A — P.in 2 T
- serics of experimentsin a batch reactor, b, 1
the half-lifé 13 was foond to be inverscly E_“ 5
proportional fo the square root of the imitial i
concentration of A, The onder of the 32, 'Thismetix A s give by,


https://prepp.in/

WwWWw.prepp.in

prepp

Your Personal Exams Guide

33.  The divergence of a vector field A i 39.  If the constants A, are suitably chosen so
"IWF:T x cqual lo zero, if the vector Bield A as to satisfy the initial conditions, and n s
¢y be expressed oy an integer. which of the following is a
ol lhi’: !El‘ﬂﬂ‘ltmt f.'ﬁﬂ]}‘ ﬂﬁﬂlﬁl‘ h'ﬁa!‘d '|I| valid solation for the uﬂElﬂ'ﬂd}’ Ol
b, the divergence of any scalar fizhd ¢ dinpnaionil it ion equation,
¢. the divergenice of any vector ficld B a6 L& _
d. the carl ofany vector field B = = HE in the domain O<x=l, with
| 34.  In the limit x -» 0, what is the limiting 3 P i 2
value of the function F(x) given below? i‘f:‘f‘ﬂ rcontditions;e =) 2t x =10 and e=0
; 1 hﬂS{ITJ | N el |
F{x) =-——'—f . Z.A,rsin(”ﬂ"‘;]u-_ﬁ_;
b, 1 33, 2% ETJE
ey 2 h' E""dﬁ Eﬂﬂ[ } J . g
. o b
35. MWz =x+ivis a complex number, where i 1[""': "]
= J_ then which of the following is an 2’1 "‘m( T J‘*
nnai'ih-, : function ol z?
neoox + ) " ZJLHE.HJM} 128,
h. 2ix) .
¢ X+ — 2y 40,  The function {2) satisfics the cquation fix) |
d ot 0% i =0 at X = ... The Newton-Raplison er-
. AN ., e afive method converges fo the solulion in
36. Whﬂt L:nndtrtmn N to be f.ﬂhﬁﬂ{:d_ﬁﬂ that the ane step, repardless of theinitial auess, is
solution of the differéntial equatsom x. (%) i linear function of' %
et _ o Nl h. ft'ilts— a gquadratic funcGon of X
is-0f the form y = (C) + Cs x) &', where ¢, f(x)isa Euhi:: function of x
- i e : _ PRI ) - | b | . : :
C] ﬂﬂ:‘ (= are condtants ﬂfiﬂtﬂgnimn+ d ﬂH]ﬂIﬁ- ﬂﬂ'E*."I.pﬂﬂﬁﬂﬁﬂl-'rumuﬂ“"ﬂl" <
W N = & 41. A metal recovery unit (MRU) of intake
b. b =a capacity 3000 kgfhr treats a hquid product
e. o =4k from -a plant and recovers 90G% of the
d. B =da metdl in the purs form. The unresovered
37.  In the domain -o < % < w, the functio metal and associated liguid aré sent 10 a
' ‘H'I;'ﬂ— “t‘:: has e function disposal unit along with the untrcated
A BB mﬂa;imﬁm and 1o minimim nroduct from the plant (See figore below),
b. one maximum and no minitum Find the flow rale (mg) and the weight
o o maximunt sad one mintmum ﬁ'nnlmu of the mctal (wg). The ligud
(. one magimum and one minimum product flow e s 7500 kghr of
38 I fix) is the solution of the equation composstion 0.1 (Wi fraction). Assume

1 4
A=
[H z,]

The cigenvalues of the matnix A arc réal
and non-negative for the condition

a V16)=a=(1/16)

h. {~ 1#’2};’4%(](2]
e, (-12)za=t1/16)
d. (~1/16)=a<(1/2)

ind g{‘:} is the s lution of the equation

daolll
& q
iy gy - 2y =),
and the constant af mtegration in fx) i
equal to that in g(x), then which of tle
I'ﬂllﬂwmgmh“uﬂ?
v a(x) = f{x) + 2
6 a(x) = fix) + |
¢, g(x)=HKx)-1
d. #(x) - fix)-2

steady stale
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L"l“"'lpﬂ?jﬁq- ..w;i"]
k) TN N .
H-ll-il!.'

Jﬂl!ﬂ"‘i’-

ll:.pu ) Tu L'Il‘ll'rl:iij
Fivy 225740 g i
y=lE) LT
a g = 7500 lcg,fhr wq = 0.0

b, m = 7050 kg/hr, w, =0,04255

¢, thg=4500 kgﬂu: W=

0,1712

a. 11 and 110 kg/hr
b. 24 and 240 ke/hr
c. Ll and S5 kywhr
d. 70 and 330 ke

d. 'm;=5600 kg.ﬁnr Wi, = 0.0314 44. A Camot heat engine cycle 18 working
42 In ﬂ]e m[mgulﬂr d]agmm rE]}IEﬁﬂntEﬂ. ".'lr‘tﬂ'l an ldi:ﬂ] gn:s TltL work pﬂt’fﬂl‘t‘ﬂm‘if h}‘_
below for a batch sépivation piocess a the gas during the adiabatic expansion and
stream F. is mixed with a solvent B to compression steps, W, and W:
pmduce pruﬂuuﬁ; R and E. Substance A is respectively, arc relared as
the carriet liguid and C'is the solute to be a (Wil =Wy
,&:-rtral:ied The amownifs of B and E are | b (W =<|W
ke and 1.20 kg rﬁﬂﬂhvfﬂ}f The length c. Wi=W:
FM 53| and 1eng;th FBis 8.5 units.on the d, W)= -W:
figlre. Trhg Tﬂﬂﬂ R/Eis E:gﬂma[ed fu];e 43 “lﬂ Vi Lﬂﬂf ill'.tlﬂ'li}" m;':fhumt maodel fﬂl'
_ i hmﬂi}' mixlure is given by the form |
Given ' = 1.40: 4. = 125 %) = (.25, 23 = |
0,75, determine the consiants A¥ and B*
a, AT=05.B*=03 }
b, A*=3,B*=05
¢ A*= 0331 B*¥=02
d. A¥=2,B*=0333 |
46,  Mach the process: variables. (CGroup-l) |
given below with the measming devices
(Group-11)
Group-l
| A. High Temperature ‘
. o B. Flow
43, *\ Fﬂt:d stream (S1) 100 ke/hr and C. Composition
confaining only A mﬁt’ra with recyile Group-11
| stream 55 belore entering the reactor (see b O Gaivietar
| figure below), where the reaction A = B 2. Chromatograph
| takes place. The operation 1s at steady 3. Radiation Pyrometer
| -state. "The stream 83 leaving the reaclor is 4. Bi-metallie Thermometer
separated,  withouat etther phase or A R c
composition change, into twa streams 34 5 | 3. 3
| and.SS. Il the mass fraction of B'in 84 is b i 3 5.
0.95 and total flow rate of S5 15 10 kKg/hr, & 3 I 3 |
then the l‘ﬂﬁﬂ of flow rates of streams d. 4 2 |
(53/55). and the flow cate of A'in S3are, 47, Given the characteristic equation belon,

I‘Eﬁpﬁ:ﬁ vely,

select the punber of roots which will be
lummd m the nght of the imaginary uxis

S =455 -5 - |75 +12=0 ‘
a Une

bk Two

¢ Three

d. zero
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49,

20,

32,

Controller for perfect  distu

Given the process transfer funchon Gy =
e * 1) and the disturbasice fransfr
functon G = 2/ (28 + 1), seléct the correct
transter fimetion for the Feed Fﬂrwmd

re_;e&hnn

& 2w+ L)

b, =l
g, ;l}:?ﬁ?tﬁ'ﬂf 1)
ﬁL (s + 1)
Given fhe process transfer function Gy =

Eﬂﬁ g — 2), and controller transfor fanction

= K. . and assmmiug the transfer
ﬁlnt:ﬁﬂuﬂ- of all other elements m the.
cantrol loop are umity, select the range of
K. for whick the closed loop Tesponse will
bestable,
g Ke<1/10
h: K< 1/100
& 1100 <K< /1D
d K.=1/10 o .
The value of ultimate period of osallation

P is 3 mimztes, and that of the ultimate:

controller gain K, is 2. Select the correct

set of hming parameters (controller gam K.

the derivative time constant T in minutes,

‘and the mtegral tinie congtant =7 in
minutes) for a ND conbroller using

Ziegler-Nichols controller getiimgs,

g Ke= l] _EIT-}} 131

b. Ki=1.3; t1_= 1.8 1p=1021

¢, 'K =157 =18:17,=0.51

d K.=12,1=15 1%p=038

A dam of width 50 m is used fo hold water
in & reservoir, If the water hmghf is 10'm
Giom the bottorm Of the dam, whal is the
total fpmﬂ F mimg on the dam dneto the
witer? Assume ¢ = 10 1::11}2?1“E and the fuid
density i w 16000 ko'

A, F'—llﬁ 10N

b F=25x 19“5

o F=50% 10°N

d. F=3«10"N

‘The relation between the stress t and the

girain rate (du, / dy) for the rapid flow of'a
granular materal is given by

it
=B
=4 %)

where B 1 a constant, 1f' M, Lsmd Tare the

mass, length and time dimension

respectively, what is the dirriension of the
constant B 7

,, sofll
MLMT

. ML

~ MT!

ML

E—R bl - -

Common Data for Questions (53 & 54)
Two tanks. A and B, of cross:sectional arﬂﬂ 1m"

-eaclL comtain & ﬂmd of density 1000 kg/nr and

viscosity | Kg#m s). The tanks are connected by-a
pipe of diameler 0.02 m and Tength 1 m, and 3
check valve, at the bottom. Assume that the flow
1§ lanunar, and there is nofriction in the f.:heeL ’
valve, In the initial state, the height of the fluid m
ﬂ'lﬂtaﬂls.ﬁiﬂ 6 o and ﬂmhmghfmfuwﬂmﬂm.
ik, Big 2 . (as shown in the figure below). The

-chieck valvé 18 opencd, and the fluid flows fiom

lmlkﬁ to tank B.fil the levels in the two [EIIILE are
equal in the final state, Assume 2= 10 m/s” in the

_-cﬂIcIiIﬂllmm

53.  What 1s the-average flmd velocity in the
pipe as soon Us: the yalve is npenedi' '
a. 0,25 m/s
b. 0.5 m/s
¢. lmis
d. 2mis

54 What fe-the total eneigy loss between the

] 1 =

mitial and final states due ko the flmd
How?
i, ",! > HjA J
b, 16+ 10%]
e. 8x16%)
d 4%10"7

55: A cenmfuge of diameter 0,2 m in a pilot
p]antmtatﬁ at-a gpeed of 50 Hz in order to
aclieve Eff&ﬂﬁ'i.fe separation. IF thas
cvemﬂﬁige is scaled up to @ diameter of 1 m
in the chemical plant, cand the same
separation factar is 1o be ackieved, what s
the Intﬂtu:ulﬂl speed of the scaled up

ﬂd. lﬁHz
b. 22.36Hz
¢. 30 Hy
4 4472Hz
56. What i8 the terminal velocity W mA,
calculated from Stokes law, for a paricle.
of dlameter 0.1 « 107 m, density 2800
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kgfm setiling in water of density 1000 60, A semi-infinite slab occupymg the region
kg/m® ond viscosity 107 kgfm ) x =0 and X = @ is af ap jnitial temperature:
(Assume g = 10 m/s?) To. At time t = 0, the'surfuce of the slab af
2. 22107 ¢ =0 is brought into con-taet with a heat
b. 4. 107 hath at a4 temperature Ty The iemperature
A T(x, t) of the slab rises according to the
~tl'. & 107 equalion
5. A black body at-a hlglker temperalure g Ty =Tixey 2 s i
lrmf‘urs cncroy by radiation lo a black TT—‘T I & e
hody at a I-:}ww temperature 1), Iniually, ¢ NI g |
Tyr= 1850°C, Tr = S00°C, and the net rate where x is position and L is fime, The heat
of cnergy lransfer 18 25W. Afler some Hus i’l‘nﬁm surface x = ) is ijmﬂlﬂﬂﬂl in
time, when Ty = 1500°C and Ty = 750°C, sl
what 1s.the net rate oF energy transfer? by, 1
a 873w ks c. !-“-..
b 960 W d. 17"
& 13.80 W 61, A counlerciurrent flow double pipe: heat
d. 1101 W :zahﬂngm‘ is uved 1o heat water flowd ing at
| 58 A civeular wbe of outer diameter § ¢m and I kg/s fram 40°C to §0°C, Oil is used for
mner diameter 4 em s used W0 convey hol hﬂﬁ'fr:ﬂﬂ andl its femperature changes from
flutd. The tnner surface of the wal) of the HO%C to 7'3”( Thl"* ‘J‘:?'ﬂ“ heat transker
tube i5 at 1 temperatire of 80°C. while the couflicient is 300 W/im® *C).
outer surface of the wall of the (ube s at If'it is replaced by a 1-2 shell and tube heat
25°C. What is the rate of heal transpon exchanger with countercurrent  flow
across the tube wall per meter length of the canfiguration with water flowing in shell
tube at steady state, if the thermal and oil flowing in the wbe, what is. the
conductivily of Lhe tube wall is 10 W/(m CACCIR. Are} 1"3"71““‘“[ with vespeel lﬂ'ﬂlﬁ
K9 double: pipe heat exchanger? The
4 13823 Wim corcection factor, Ty for LMTD (log mean
b. 15387 Wim {cmperature difference) based on the above
e. 17279 Wm double: pipe heat exchinger is (.5 The
4. 27646 Wim heat  tramster  coefficient  remsins
39,  Consider the flow of a gas with densily | “““g'_‘-‘l{iﬂ“d« und t!’iﬂm-‘fﬂ:'lﬂﬂ imlet and outlet
kWm3, viscosity 15 » 107 kW(m s CONMINOTS. REC: DIMTEALIIy O
specific heat C:; = 846 Jkg K) nn::I Cy, wiier=4180 Jkg °C, Cp, it =2000 FkgC,
thermal conductivity k = 0.01665 W/(m a 0w’
K}, in a pipe of dinmeter 1D = (LO1 m.and b. ;2“ 13 "‘
length 1. = 1 m, and assume the viscosity 3 '?%ig::
ifﬂufm?;u:{ﬁ:ﬁu;:ﬁpﬂﬁ?ﬁgi rﬁj 62.  Fora two-phase feed. where 80% of the
greater’ than 10 and Reynolds number feed 18 vaponzed under column conditions,
creater thin 20000 3y Given: by | the feed line slope in the MeCabe-Thigle
Nu = 0.026 Ru%ﬂlﬁ Pt method for-distillation column design, &
while the Nusscit number for o Inminar e “N
flow fir Reynolds number less thisi 2100 b. 174
and (Re Pr VL) < 10 i . &
If the uf; ﬂﬂliﬁmfﬁru?h{z}:?]m with an 63, A lquid mixture of bonzene and toluene L

average velocity of 0.1 m/s, the heat
ll‘ﬂﬂﬁltftm:fﬁﬂlﬂnt 1S

i ﬂﬁSWJ{m K)

b, 114 W’F{m K)

¢, 247 W'{m )

d 24.7Wim™ K)

7ol 1l

in equilibrium with its vapour at 101 &kPa
and 3753 K. The vapor pressures of
benzene and toluene at 373 K respectively
are 156 and 63 kPa respectively. Assuming
that the svstem obeys Raoult’s law. the
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| 64  Two solid dises of benzwic md[mi;rii:uulﬂ k 2
weight = 122) of cqual dimenstons are " d. (mol' m's N, (mol™ : &
spiining separately in large volumes of 68.  The first arder liquid Fhﬂ-’gﬂ reaction AP |
water and air at 300K, The mass transfer is lo be camied out isothermally in the
coctlicienty for benzoie acid in watetr and f““““"ﬂﬁ ideal reactor Wl‘lﬂgﬂﬂﬂhﬂ'lﬁ
die ate 0.9 - 107 and 047 - 107 m's E* iém Egﬁ followed by a 1 m’ PFR.
msputlwe-lj. Fhe-ﬁnluh:hl} of benzoic acid e
in water is 3 kg/m” and the eqmlihnum C. Alm’ PFRF““WEMW“ m’ C§ IR
vapor pressure of benzoic acid in air ix D A ?] m” CSTR followed by a | m
0.04 kPa. Then the disc Gt -
a. dissolves faster in:air than in waler The overall exit conversions, N. for the
b, dissolves taster in water than in air above configurations P, Q. R and §,
¢, dissolves al the same rate in both air assuming identical inlet conditions and
and waler lemperature. are roluted as
d. does not dissolve either in water-or n a. N> Np > Ng> Xy
| Hi]‘ b. :{p— ?"q; *‘"}:5 \q
| 65. DMotch the variation of mass lransfer - = Ns=Ng=Xz
coeflicient given by the theaty in Group I d. ‘w Xp> Ng > X3
with the appropriate variation in Group [ 69. The gas phllliﬂ reaclion Et » B+ Ciscane
Group | - ' |'-’-d oul i an xlcal PER achieving 40%
A, Film Theory conversion of A, The feed has 70 mol A
B, Penctration theory and 30 mol®o inerts. The indet lemperature
. Boundiiry [“yﬁ,ﬁ theory is '*‘nﬁ{l K ﬂud the outlet temperature is 400
Group It K. The tatio of the outlet to inlet molar
. @& Dag concentrition of A (assuming ideal pas
3. o Dap? mixture and uniform pressure) is
2 r‘i Dag'™ a, .60
A B € b 030
2 § 2 3 e .47
h 2 1 2 d. p3s |
n" 1 3 -2 70.  Malch the itoms i Group § with those in |
| :i" 3 5 l ffmup Il
66. A hlter cake is dried with sir at wet and Emlﬁl; Luﬂta i
try bulb temperatures of 300 and 325 K P ATTI.  I
OO LI T MGy et C. Non-ideal tubular reactor
s 11 WK m K) and the latent heat of B‘ '{jas-'sniitl kg i
vapougisation of water is 2500 kKI/kg. Mass Il i e e
transfer docs not Limit the process. Sclet 3 ;Elentmw
the Gying aie dheng e Copibnt sate 2, Shrinking core model
period. Negleet conduction through the 3 Thicle mﬁ P
ss'ﬂui an mdialmn nff@ﬂi.ﬁ By
" 151‘] H'r kgm ﬂ'[ 4 D]ﬂiﬂ“?ﬂﬁjmr B
b. 0.71 10  kgem“« % 3 y ,
e 453 10~ kgm” s e 1 3 2 4
o 010 < 10 kgm Ty “ ] 1 5 3
67.  The rate expression for the reaction nf A 1s 5 3 4 | >

sofll}

mole fraction of benzene m the liguid Iy

Fhﬂﬂ#iﬂ 4= - ke il

a. .65 s

b. 0.4 The uml.slui 3 nndk 2 81T, fﬁﬁ})ﬂdﬂ?n]}i
¢ DOGS A {ﬂiﬂr ﬂl 5 } (mol™ L ”

i ﬁ-m' by, {mnl’ m q } f,i:mr.tlﬂer “j‘* )

given by

¢ (molm” H"'l.tmnl“ 3241y
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| 7). The rale of the lignid phase reversible 76, A separation colummn for vapour-liquid
reaction A <> 2B in (kmol m™ win™) al contact processes 2000 kmolhr of Vapour.
208K, s | The flboding velocity is 3 m/s I the
—r, =002¢, - 0.0, column oporates al 85% of ﬂ{mdmg
where the Lmu:ﬂnlralfmns oy and ¢g are velocity and the downcomer area is' 1%
i':.*il.‘ﬂ_mi:d- n G;_m“[ I‘II_*I:]. What 1&g e Iﬂ ﬂlﬂ‘ tolal cross- Hﬁ'-‘ﬂlﬂﬂﬂl urea, what 1% tht:-
maximum  limiting conversion of A dinmcter of the l.-'l‘.llllﬂ'llL Average density
achievable in an isothermal CSTR at 298 of vapour =2 ke/m’ and its meolecular
K. assaming pure A s fed ot the inlet? weight = 4
4. 1 a, 0,82 m
b. /3 h. “*H_ It
o el L=, “*TSII'I
d 13 d. Im o )
| 720 The original value of an cquipment i Ry, 77, Malely the saw materials in Group LI with
10000~ The snlvage vatue i Rs. 500/~ a1 the ptoductsin Group [
the end of its useful lite pedod of § years, Group |
What is the assol value in rupeey after two ""' T‘_Iﬂ”“ - 60
years by tlextbook declining  balanee Tervlene
method? f}mupﬂ
4. 325/~ 1. Chlorodifluro methane
h. 4010/ 2. Dimethyl terephthalate and ethylene
o 5020/ glyeol
d, 603()/- 3. Acutyleneand hfdr-{}gq:n evanide n
73, The depreciahle fixed cost is Rs. 100 QL R R G- N
lakhs. The average profid-per year is Rs. 15 acid
lakhs. The avarnge deprectahon cost per i B
vear is Rs: 10 lakhs. What 15 the payout :f i f
period in vears. if ‘there i no interes: i | -
charge? ¢ el
a R d. | 2
b 4 78, Match the product in Growp T with the
e 10 Ea_lj:llyﬁt used for its productiom w Group 11
d. 20 Group I. .
Td. Fluid flows in an annulus of inner diamcter A ]‘ﬁlnt. “Eld
08 m and outer diameter 1 m, Heat i B. Formaldchyde
transferred Lo the (luid from inner tube Groupll
surface of the osnnulus. What is the [, Silver oxide
eqnwal&nt diameter For heat transfer in m? 2. Rancy nickel
a. 0.45 3. ﬂhctw.ﬂﬂl carban
b. (.20 4. Platinum- Rhodium
e, 1.64 A B
g 0.90 4 ~
| 75, What is the acteal power reuired o drive b, 2 3
| a 1'#:Lq1mn.ulmg .tm n.ﬂmpmaﬁur whu..ll hm z ‘i *f:

r"tﬂ-ﬁllﬂ‘l-t: lhﬂl P‘hr iy g w constant, whu-n: P s
the. pressure and V is the volume, and the
etfictency of the compressor 15 85%,

Qof 11 ||

material m Group 1
CGiroup |}

Ay Caustic soda

B, Soda ash
Grroup 11

E * 33},‘;“% 1. Ammonia and sutfuric seid
g 017 kW 2. Sodium carbonate and slaked lime

3. Salt and hmestone
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_ IWof 11
4. 'Salt and sulfuric acid d. 8337
A B dtatement for Linked Answar
5 % i Question (82.1 and 82.2) -
-}: 1 : A balloon of muss 001 ku is charged with

(h 4 | h}‘i"'—"gﬂﬂ {o 3 pressure of 102 kPa and roleased |

_ - b P , from the gmround level, During its rise the
8 Match the feed i Group 1| with the jyeageh s pevicitica kosopue-fioin the. beliot

g::::} — in order lo maintain a constant  diflerential
A, Gas ol pressure of 2 kPa under 'ﬂf'hmh- condition lh::
B. Residual crude diameter of the halloon remains at 0,4-my As.this
Gmup 1 - balloon rizes it is assumed that the temperature in

and sround the balloon remains constant at 273 K.
. Ethylene production Further. the tnertia of the balloon and the air
; Coking: resistance due to the rising balloon mav be

4 Endics e neglectad.
4. CracKing Assume that the density of ar o1 273 K is 1.2733

i Acelylene production

" ;" 4]3 ]-.;_Lf’m the average molecular-wieight of air is 28.9,
b, 4 5 the atmospheric pressure is 100 kPa and the
i a F aceeleration die to gravity is 10 mi®,
{ 1 d @
_ - 821 Select the correct value of the
Simtement for Linked SAnswer upward thrust (in N) expressed in
_ ﬂ“ﬁﬂﬂﬁ (iI!'l 1 %o 81.: .. terms ol the outside pressure P wlm_.:_l_l
A {rictionless cylinder piston uﬁaﬂmhl}' conlains 18 expressed in Pa.
un jdeal gax, Inihally pressure (P = 100 kPa, a 1006 - 107 P -0.0122
temperaturc (T3} = S00 K and volume (Vi) = 700 b, 397 W07P-0.1006
- 107° m* . This system is-supplied with 100 J of c. 1503 - 107 P-0.0534
heal and pressure is mamtaingd constunt at 100 d. %08 109P-0.1362
kPa. The enthalpy vartation 18 given by 822 Select the value of the outsida
h(J mol) = 30000 + 50T ~ pressuse Pin Pa for which thare will
where T 15 the Imnpﬁl‘nhtrnin En. and the umversal ‘2 no force on the bﬂ-ﬂﬂﬂﬂlﬁ
gas constant R = 8.314 J/{mol¢ K). & 25340
b. 35530
¢. 12130
d. 16861

Simtoment Moy Linked Answer

Suesiion (83.1 and 83.2)
A h.qmd of mass 7 kg and specific heat 4 kJ/(kg "

S\ (7) 8. contamed in a cylindncal heater of diameter

811 The final valume of the gas (Vi) in 0.15 m and height 0.40 m. The cylindrical surface
m” is of the heater I8 exposed to air at 25°C while the

u, 700 107 etid caps are isulated, so that heal transfer takes

b, 866,32 . 107° placs only through the eylindrical surface,

@, 934.29 1{1“'

ﬂ;. 100,23 « 10 The thickness of the wall of the healer ~ 2 'mm

$1.2 The change in internal energy of the The wall thermal conductivity = 10 WAm K),
ons in 3 is : The heat transfer coeflicient in the liquid = 100

a. O Wil m* K)

h ".Hj The heat ranster udnﬁ“umnlm a = 10 ";'uf{m‘ Iiu.}



https://prepp.in/

WwWWw.prepp.in

prepp

Your Personal Exams Guide

The liquid is initially maintsined at a temperatupe

of 75°C. Attime = 0, the heater iy switched off,

ind the temperature of the liquid in the heater

decreades due 1o heat loss ncross, the wlmthual

| surface.
X3,

83.1 What 18 the overall heat transfer
cocfficient in W/(m>K)?

2 ) |

h, 404

¢ 2407

d. 10

83.2 What is the time required for the
temperature of the ‘.Itqu:d to reduce lo
50°C afler the heater is switched .off,
assuming lumped sysiem analysis is
valid?

4. 7.874 % 10%4

b, 11346 x10" s

. 16.828x10°s

d 23213x10°

Seatament for Linkad Answer

Question (84.1 to B4.2)
A binary gas mixturs of & solute and 4 carricr gas
s traled W oa counteruirent gad absorption
- column, uﬂnlﬂmim_:, ideal lroys, using a solvent.
~ The compositions v and x (see ﬁgurﬂ below) are
| the mole fractions of the solute in the gas and
- liguid IE-E[ELH\'EI} Also. V and L. sre the molar
[low rates of the gas 4nd hquul respectively.

| Assume that the catrier pas is itisoluble in the
| solvent and thal Lhe Vapour pressu of the zolvent

is very low at the given canditions of the column,
- Further., lhﬂ gas and hquid streams. are sufticiently
dilute that L. and V may be assumed to be constant
: !llmughﬂut he column. The equihhnum relation 1s
- given by y = mx. whero in 15:.a positive constant

Il ol

84.1 For any value of in, the change
liquid composition across a tray is
independent of the tray location if

a. L'V =1

b.mLA=1]

c. m/(LV)=1

d, L'(mV)=1

84.2 Under the correct condition
corresponding to pad (a), the number
of ideal irays in the column s miven
by |

d &.‘r -% 2
"# h';m "Im"

-4 Xg =¥y { ?H'}

-Etﬁahﬂnnt for Linﬂ;ﬂd Answer
Cuestion (B5.9 to 85.3) |
The residence time dislribution E(1} (as shown |

-I:u.éimw} of a reactor is zero unlil 3 minules and
then inereases hnam!h' o i maxintum *mluﬂ L

al § minutes after wlndt 1t decreases hm:itrh hm:k
jo Zerg a 15 minutes.

MNade: Figum st o acale

3 8 | IS
I ndasutem)
8A.
83.1 What iy the value of Equ 7
a. 176
b. 1/8
O
d. 1/3

852 What 15 the "l.’ﬂl'llli of the mean

res uiemze time in minutes?
a 5.7
h. 8
L. ﬂ*?
d 12
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