Tw@ bﬂgﬁ contain len coins

coins has val hg .23

" GmuP 1

c.
i

ach bag are mimbered from 1 to

10. inE coin is drawn ar random from.
each bag. The probability that one of the

3ord. whlle ﬂflE uﬂlﬂr

has valua 7.890r170, 18
a 25
b 425

e 825
{i_ lf '

A distilfation column at.a pilol plant is
sealed up by 3-times for industrial use at
steadv state. Al
a. lhe -number

or scalimg up

of lheorelica
increases by 3 fimes

b. the minimum reflux ratio s Increased
by three limcs:

rach, and the

C i.he faeﬂ ﬂ,-w rate ﬂﬂd prﬂdum ﬂﬂw

rates are incregsed by three limes
d, the Teed mm?mhm end. product
mmﬂﬂsﬂmﬂa are: incregsed by three

degrees of Fmeﬂﬂm having & value off 2.
Which ‘ona of Ihe Fﬂﬂﬂwing Emps st he
next mrrm-d oid?

pmmss flow sheet .f.'u".laivsrs resulis in the

g, Tdentify and add two new independent

Equahﬂm from process model
b. Remove two Eﬂﬂﬂﬂﬁﬂi that have been
wrongly assumed to beindependent
Assign values 1o tive vanabl
. process _
d. -Assign value to one: varable and

remove one equatton that was wron ghﬁ

assumned 1o be independent _
In van der Waals equation of state, whal
are the criteria applied a1 the critical point
to determine the pm‘ﬂmatﬂrs *a’and B!

-7 .,- [

d.

%lﬂh une nl the (X

. Hﬁm can be [ully converled inle work

b, Work cannot be fdly convened mito
Teal

c. The Efﬁﬂmnm-

ol & heat enoine

 following statements is-

bles in the.

nereases as the temperaiure. of the heat.

sowrce is increased while Keeping the.

temperanire of the hear sink fixed,
d. A cyclic process can be devised whose:

sole effect is 10 trz

lower  [emperature 0 a

IEﬂlpEi‘ﬂiﬂfE "
The unit ‘Step response of & first order
system with ime constanl T and steady
Slﬁtﬂgﬂiﬂ BZ;.! is eiven by

hi ghEr

LOLLEGE:
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11.

12

- o

.ﬂ-"n.ﬂ E-mmplﬁ of an npaﬂulmm wecond opder

under damped sy stem is

a4, liquidlevel ina tank

b, ‘Li-tube mmﬂmater

¢. Lhermocouple in a thermo-well

i lwo nune-mtm;a’; e first order system:
in series o

The contro} valve chamctenstic is selected

suich that the pmdimt of process wain and

the t'ﬂh*ﬂﬂj ,

3. 15 X "ii___earl].' increasing function of the
manipulated variable

h. is a lincarly decreasing Function of the
manipulatid vardable

C. Jeming conmstar

| mnﬂmu luted variable ::Tmngﬂﬁ

a8 an-exp nentally meressing function
of the manipulated variable

Caseade control comes: ander the contro)

configuration which uses

8. otie measurement and one manipulaiéd
viarinble "

b, move than one meas
mampulated vanable -

o ong messueement and maore than one LO.
nraipulated Hmahh

. more than one memswrement and inore
ihan one manipulated variable

Match the following typos of fluid  (in

group T) w:th their respective constitubive

remhﬂa ns.(in group 11}, where 1 is the siress

rement ad one

snd g-* 1% the strain Tate.

Lrroup |

A Psedoplistic 17,
B. Binghum plastic

Group 11

[, = ﬁ;f

g
L. =1, -F‘.ﬁ:a?

.
 r=K f ir'
]

. = | 18,

srmal hum’ndﬂw layer is mgmﬁmmh“
thmlﬂ than the hvdmd;fmmiﬂ boundary
Layer for

t ax the value of the 1>,

R

2ol 1) |

&, Newtonian liquids
b, polymenie liguids
¢, hqu'?‘f". melals \
ﬁ..ﬂ ﬂlﬂwzm;‘:ﬂll}# heated  element 35 |
submerged in a pool of water o its |
saturation temper: fure. As the Lﬂmpmlt?g_,,_ |
of the clement incre pscy, the o
heat tramster emiﬁmﬁm W Ghﬁmﬁﬂ
a. in Lhe free convection regime
b. boetween the nocleata bq;-ﬂmg and |
partial nucleate boiling mixed with |
unstable film boiling regimes. |
e, in the incipient nucleate boiling Fﬁgm‘lE |
d. m llm ﬂlﬂhiﬁ film  boills -3 mgimﬂ ‘
thout s1en f‘:*‘fl{:ﬂnl radiation effects
in heal E,mh:mg’

mmum

EHH]EE iIFﬂ
ude&r o *
inerease: the twbe side Auid’s beat |
lﬁllﬁfﬂ[ mﬂﬁ'mﬁni |
promote wbmhmi in the heat ‘
exchanger "
c. promole eross flow and turbolme
the shell side Fluid
d. to prevent shell expansion due to |

thermal effects. 1
In film type condensation of liquid atong 2 |
vertical mbe, the thickness of 1he |
condensate layer increnses towards the |
hﬂlmm.., Tlm lmphl:ﬂ that the local heat |

- —
.
.!

in

; ﬂi ﬁ‘ﬂm h:q: m hrnt.tum

_--";'51r|.1mﬂ« constant from oy to botiom

d. firet instoases and then docroanee from |
fop 1o baottom i

Thf:: eritical speed of the Ball mitl of radivg |
R,. which conlains balls of radius 1, is

_prn ypartional to ?

Ry
. (R-1y

¢ {R—-—t}

d. {Rhﬂ

I the fre jucticy of’ the stirrer' in a mr.’-:mg

tank 1 increased by a factor of 2 whila all

other parameters  are kept constant, h.a!

what factor s the power reguuoment

increased at high Reynolds number?

a4

LOLLEGE.
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a. Land i ea

¢ Addition polymerization
gk

.:,I r;.'..ﬁ i B
nﬂ' I. resp
i | m; 1 .

-- mnwn

In o tray column, separalng a binary

mikture, with non-ideal stages, ONE of the

tollowing statéments 14 Tﬂul‘;

4. Point effi icicncy can exeeed 100%

Iy, Mmp Mo ﬁiﬁmmw ot exdeed

. T".f[,i* pliree clliciency can exceed 100%

- Both Murphree and point ﬁﬂiﬂiﬂnm&ﬂ

can exceed 100%

The ratio of’ LhE ihﬁuﬁmn coetiicient m-a

gas 10 that in.4 liguid is of the ordet of

. 1P

h,. w' o

43 IU'

d 107

Fm' tm!hulent ﬂr.sw P’Eﬁl a flat platc, when
re friciion f"iﬂlﬂf

B
i =

stor _JE‘ i];l;'r

f mﬂ lhE E‘ln’ltin-ﬂﬁ,= n]’hurn
refated as _
nnot he related
b. fisequaltejo

e Iis-greater ﬂmn]n

Which of the | i’fl‘Iﬂwmg 18 NOT employed

in the commercial prodoction ol linear
polyvinyl chloride 7
o, Emulsion polymerzation

h. ‘Suspension polvmerization

Condensation pﬂlj“mmﬁahmt
Which of the following ix a detergent?
i, Benzene hexiachloride

b: Cellulose nitrate

Q. Pﬂiwmﬂ n::h]ﬂndﬁ

J.  Alkyl benzene sulfonate

The chich raw material forthe commareial
production of methano! i

a. Synthesis gad
b, Formaldehyde
w  Acetic acid
. Ethanol

Eﬂr lhe reaction 2R 'S

i

ormation, vg, rs-and ry qi ﬂ'IE subsi:

ances
zctively, are related by

e = 5~ —1p

E; fﬂ:ﬂfg Z'I'T

d. 'y = 215 = —ETT

For the luquﬂi phase reaction A — P. ina
serics of expetiments in o batch veactor,
the half-lifé t)2 was found to be inversely
]:Impﬂﬂmnﬂl to the: square root of the initial
tion pf A, The order of the

reh Lhﬂ!ﬂ .. :;g

— T the rates of

31,

o'l

. =172
J. -12

mﬂndlzl uf m I f- co)

it "Hh atw, ﬂ}"ﬁ dtmammﬂlm | .

h. For two teactions 1 and 2, if Ay = Ay |
ansl F }Fblhﬂﬂk T) > koAT) '

¢. Fora given téaction. the % Ehﬁug,u of 'k
with respect lo lempirature is !unhn:f at
losver 1ﬁmpﬂmmmm

d. Thf; % ch ange; of k with respect lo

- {ompetalure lslughﬁf Tor hisher A,

'f-m‘ a Eﬂhq‘l pmr_,'ﬁmg plant. the delivered

equipment cost is Rs. 10 lakhs, Using

La:ng muitlpHEﬂhﬂﬂ matlmtl. I.IIE m{di ‘

The. cost of a: drun -:lryer i Re. 10 lakhs, |
The cost of a dmm dryer with double (he |
surface area in lakhs of ruptes is '
A 24 10

d. 2" .1 !
The cost of a distillation colimn in the
year 2000 is x rupces. ’Whnhs the cost. nf
the column in mpess in the vear 2010
given the cost indices for the year Ei}l;lﬂ
amui 20014} are 43!‘3 and 520 rﬁmmﬂy“
(520/480)% x

h (480/520) x

c. {320/480) x

d (320/480)" " x

How manv solutions does ﬂm following

system of czq’l:lahﬁns have!
4+ 11.* +a= T ‘

LOLLEGE.
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36,

analytic |

’C1 aml Ca %m: s:mamnm ufmtﬂ '*;" :

'M'-:l =%
AL o maxunum and no minimum
b, one maxmmum and no.

: 3 _il
!|,' | 2-

The E!EEH%"MUL'% of the. matrix A are re
and non-negative for the vondition

a (- lflh}i&;{]ﬂﬁ}
b 'i 152},:3'"‘1{”3]

['ht: ‘diver :*-;"fnm of 3 veeld

always cqual lo zero, if the rmh;r Eﬁ]ﬂ ﬂ.
cin he expresged as

1. ihe m‘;ﬂdrmt ﬂi‘ﬂn}‘ Ecﬂlﬁr ticld 4

b. the diverpence of any scalar fiekl ¢

<. the divetgence of any vector ficld B

d. the carl of any veclor field B

In the limit x -3 0, what is the IIIJMHILE

value of the function Fix) given below?!

1= cos{2x)

;Lt

)=
w0

b, 1

.

Iz =%+ iy is a complex number, where f
= y—1 ihen which of the Tollowing is an
unction of 27

n x4+ )

h.  2ixy

i e 1" — 21Xy

d & — 97 2y

What condilion is to be satisfied so that the

solution of the differential equotion

ation™

ol ﬂ‘ —b

d. ;f

In II’IE“ dnmﬂm i
¢ has

’imum
¢ N maximum and one minimum
. one maximem and one minimiim
If fix) is-the solution of the equation

dy
== 2xp 1 28=10
AL

i g(x) is the solution of the squati

41,

dol 1 |

m 4 gy 2=, |
d‘: 1] * \

m:!,d lhe mnﬁlﬂnt of integration in fix) is |
equal o that in g(x), then which of the
fﬂllﬂwmg 15 brue?

= {x] - ﬁ:ﬁ:’} ' 1
h g{ﬂ =flx) = |
C, g{xhﬂxi—l
d. six) = fix)-2
If the constants Aﬂ are suitably chosen so |
as to satisfy the imtial conditions, and nis: |
an' infeger: which of the follewing s a
vatid solution for the ubsicady one-
dimensional diffusion equation,

E!EI ’r:"‘ﬁj m cil o gt T |5 LR u -
=[}— mn the domain 1, with
ar ot

boundary conditions.c= U at x =0 and e=(

The iummzen ﬁ ei'} sahs! 1% the equation f{x)
=0 al & = x.. The "%wmﬂaﬂaplm“n ther
ative mﬂthud LOTTV rges 10 the solution in
One *-atr:pf regardless of thenitial guess, is
&, f{x) is o lincar function of x

., f{x) ix a quadratic funeGon of X

c. f{x)1is acubic function of' x

d. fix)isan E:itpﬂnenﬁﬂi' function of 5

A metal recovery unit (MRU) of intake |
capacity 3000 kgfhr treats a hqmd product
tfrom -a plant and recovers K% of the |
medal in the pure form. The unrecovered |
mietal und associated liquid aré sent 10 a |
disposal unit along with the untrcated |
product from the plant (See figure hﬂlmﬁ !
Find the flow rale (mg) and the weight
fraction u! ﬂlu mv:'i.ﬂl (W ;ﬂ The ligyusid }
pmdljci flow mle 7500 kg/hr of |
composition 0.1 (wi fraction). Assume |
steady stale

LOLLEGE.



| il
'H!q w"ﬂ!d hﬂi iS00 ket | |
I > T ki W5
l |
! .
LTI
X lﬂ'il'““ i = Tii ddrnjiied
Finy 25701 Ly i

Wy =IE |

;i lI:'Iu‘ri T ?"”ﬂ;ﬁﬂ ky’hr “"ﬁ‘— ﬂ ' _

\ mﬁ—ﬂliuiij kgﬂw wn
d. mg= 3600 hn’i'"
in the mﬂﬂgﬂlar diagrany 5L
b&‘lﬁw for a batch séph ration m'i_ﬂ:“'*%ﬁ ﬂ
m F. is mixed with & solvent B to
pladucé pmﬂutlﬂ R and E Silhﬂtﬂﬂcu Aidg
the carrier lignid: ﬂnd C'is the solute to be

01712
i, wo = 0.0314

‘extracted. The amowits of B and E gre |
=l~.+§=, and 1.20' kg respec
FMis3.1 and ]engih FBis:8.5 units.on the

'-'“-_J.;uwﬂ}r_ The lenath

figure. The: E—_ io R/E is estimared tobe

wnrﬂmm;, ;:mf}* f'q mﬁﬂ*& wnfh

stream 35 before entenng: the raﬂﬂmr {_saaf
fizure hﬂluw;} whﬂam the reaction
The - eperation 1s 'ﬂl steady
-stat Sam 53 leaving the reacior 1s
._Eﬁpmﬂted,, withoat either plmiu or
composttion chanze, 1nto twa strean
f-ﬂﬂd 55 'I[ ﬂ'li% HIEEE ﬁ’itm@u {}f H m. 15

then lha fauc'- ii‘ ﬂﬂw rﬂlEE ﬂf‘ snemns,

(S3/S5), and the fiow ate v;z-l‘ Alin: 53 are,
respectively,

represented.

d 110 e/l
h 24 and 240 ke/hr
c. llandSAh ky“hr
a:i TI‘} ﬂml 33{] K

ides gﬂi ThL wm"l»._ -'rfﬂrmizd h}[ )
ﬂlﬁ gﬂﬁ r}urmb the adabaiic expansion and
Eﬂlﬂ[}fﬂﬂﬂlﬂ steps. W, and Wy
respectively, are relared as
A (Wil> W
b [Wil=<|W
. W)= WL
d, T‘ﬁﬂ ﬁw“
The van Laar activity coefficient model For
4 binary minlure is given by the form
Given 1) = L40: 2= 125 x; = 0125, x; =
0,75, determine thee consiants: A* and B*
o, ﬁu**ﬂi B*=0.3
b, A*=3; Ei‘" {5
C. A_* ﬂii“r BF¥=02
d. A¥=2,B¥=0333
h‘iﬂlﬂl Illl.. !;;;',ﬂh"ﬁﬁ ﬁﬂﬂﬂhlﬁ& l: flm".
piven below with the meas
(Group-11)
Giroup-1
A. High Temperature
B. F!n:w

mg ﬂﬁ‘ﬂﬂﬁ&

| '-"lﬁﬂumcftfrr

2, Ch rimﬂlﬂmph

3. Radiarion Py rf:ﬂnﬂﬂ

4, Bi-mewallic’ [“he
‘A B

4. ! 2

b i 3

it 2 t_|

d. 4 i i

Given the characteristic equation below,
select the punber of ‘roots which will be }
lmﬂted [ﬂi the: nght of the i IMARINALY BXIS
§' =55 -5 ~ |TE+FI12=0

a One |
b, _Fwn. '

LD

.

.\:
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&, mmﬂ: K.< 1116

' Tim ﬁs‘alue of 'ulhmate ._;enﬂcl ﬂf ﬂﬂﬂ!ﬁﬁ"ﬂﬂ;

mmuhiiﬁ} fﬂr 3 N-:‘ Eﬂ':t '_ Tt

fﬂtmm mta {dtﬂ; f ' ﬁﬂ fur ihe m flow ofa

Gaf 11

l
\
I

wo tanlks ;ﬂL ﬂn{l I @f CrOSE:s
asch -comtsin: & LA of denmhf ]'."ﬂ
mﬁmﬂﬂf | Xg#(m &), The tanks are’ ﬂﬂﬂﬂ&utﬂﬂ hjmﬂ
pipe of diameter .02 m Hﬂl‘i I l m, m'n:l 4
:::hee:k ‘ﬁllﬁeﬁ at the bottom, Assume {hat the .: "
Hﬂd f];e:fﬂjﬂ now ction 1n the check
al stafe, ﬂlﬁ hﬂmht If the ﬂmﬁl m

———— e ——

, = FE{@ .: mﬁi Jsﬁiﬂnmg ﬂ'i& ITMEI‘EF
fiitictions aﬂ E[' Eilgmmm i the

select the -I"@T ﬂi'“

H w Z TH QEE ﬂha_wrl in ihe ﬁg e f A
ﬂ:k valve is opened, smd ‘the fluid flows '_
tank A fo tank B 1111 LhE lwels m IJIE TLWEI' re

di Ko >1/10

P pe a5 soon us: the: valve is opened?
El: ]‘Ih'iﬂ

What 15 the-averige fwd velocity in the
|

/1 Eglm‘—ﬂm“ i1z controller settimgs,
1 =21 =131
—1.5; 5 ha 13 =031
e K=157=181t=05I 54
"ﬂ K.g 121 = U‘ r =038
A darm of width 5O mis nsed 1o hold water
| Fegervoir, ﬂiE “'Eiter hE:I‘;;‘-{H_'f 15 II m

_p]am: mtat@a m‘ a-ﬁ“-. E;-ad ﬂf‘:uu Hz | 'imier. o
eve EffEEHWFE Eepﬂmhm IF  thas
cenfrtfigeds scaled up toa'¢ fameter of | m
in Ehe- :::h?Ef_“ ical plant and the ﬂEIIIE:
eparation f "';""f_.;n:u"lﬁ h:l l::&aﬂ]uevﬁl, what 35
stationsl speed of the scaled up |

a. 15'Hz

b, 22.36Hz |
\
\

:7-; El Hf

]5 IE‘ ﬂ E'.‘ﬂ]’lﬁhm'l.,, IF .: I 4
mﬂﬂﬁ‘i’” iﬁﬂgﬁl ﬂﬂ'ﬂ ; _ - dimenst

i Pﬁmvﬁ’l}?* Whﬁt 15 mﬂ ﬁiﬂiﬂnﬂlmg ﬂ f_ulﬁ
constant B
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A hI:ILL body. al-a Ingher

. G -

ﬂpﬁulﬁﬂ: heat Cp = 840 Jikg lﬂ and
Usex l{m."
K), ina pipe of dismeter 1D = (101 m and

docs not. change with |

Ii the ﬂma

g, 247 W&{m lﬂ

a 2 1"'
b. 4. ‘m"
i";; H}

1=

transfers cherey hu. ﬁdmhﬂﬂ ' lﬂ a h]m:k

hody at a Enwexr f:mpam%um Iy, Initially,

Tyr= Hiﬂ""{f Ty = S00°CY and the net rate
of encrgy lransfer 18 25W. Afier some
time, - whﬂn Ty = 1500°C and T = 750°C.
what.1s:the net rate oFenerg 48 transfer?
a BI3W

h. 9.60 W

s L:- 89 W
d, 1101 W _
A civealar wbe of outer diameter $ em and
tHECy ﬂlﬂﬂw[ﬁ‘ 4 &m is wsed W eonvey hol
Anid. Thé & tner surface of the wall of the-
tube 15 at o temperature of 80°C, while the
outer surfuce of the wall of the tube iy a1
25°C. What is the rate of heal tanspon
across the tobe wall per meter length of the
tube &t steady

-

wndm.mjﬂ,:, of Lhe tube wall is 10 W/m

13823 Wim

b. 15387 Wim

X ]Tﬂ?g W’ m

& 27646 Wim
Consider the ﬂww of a gas with den

Il}! ]

kWm3, viscosity 1,3 » 107 kW(m 3),

g

wrmal conduct

2

N

N

k= 0.0166

ViLy

length 1. = 1 im, and assume the viscosity
lemperatnne, ﬂ1¢=
Nusselt number for 3 pipa with (1/D) ratio
greater than 10 ;tnd Revnolds number
greater thin 20000 is given by

Nu = 0.026 Re"® pe'?
while the Nusscit numbor lor a lnminar
flow fir Rﬂ}"nn]ﬂﬁ number less thari 2100
.mdl"ﬁr:-ﬁ*lflﬂ[}%-“hﬁ n

flﬂ-“rﬁ 1hmugh ilm 1:11:1:13 with an
average velocity of 0.1 m/s, the heat
lrﬂﬂﬁlﬁftﬂcmﬂlﬁnl 15

a 0. fiﬂ ht 'J‘"{m*'h}

h, 114 Wh‘:m‘“lﬁi}

ﬁ'

K)

24.7' Wim

state, it Lhe' thermal

60,

61,

Tol 1l |
A semi-imfinite slab oecupying the region
¥ = Qand § =2 iy af an witial temperiture:
T M time t =0, the surfuce of the slab at ,
% =D i brought into con-tact with a heat |
bath at a Eﬁmjjﬂrﬂumz The Thr.": lempetature
ng to the |

T{x, 1) of the slab-rises accordi _

Equahnn - i

Ty =Tlx) _
ﬁ_ “ﬂl

\
(B L] pmllmﬂ ;m.ﬂ Lis time,. The. heat

wh

Hux ﬂiﬁ ic surface x = is p’fﬂﬂnﬂmnal o
A

Pl
1 42
g

countercirrent flow. double pipe heat |
cchanger is used to heat water Mowing at
I ko/s fromy 40°C to 80°C, 03l i uﬁﬂ'ﬂ for
hE-ﬂlmg ﬂnﬂ its {emperature changes from |
uwr o T0°C. The overall heit tansfer |

by,
c.
d.
A

couifieient is 300 Wr"{m“ 47 |
[f ﬂ; 15 replaceai by a 1-2 shell and tube heat |
exchanger  with countercurrent  flow |

zanfiguration with water flowing in ghell
and otl flowing in Ille: mbﬁ:. ﬂml !'i ihr:
CROGHR. ATOR requined

double: pipe heat ﬁhhﬂ;ﬂ:f-e 7 The
correction factor. ¥y for LMTD. (log mean
tempi‘ﬂlurﬂ difference) based on the above
double: pipe heat exchunger is 0.5 T’Iu":
heat  tramster  coefficient  rémuing
unchunged, und the same inlet and outle
cﬂndumm Are 1 maintsiied. -
a3, [‘l m ' ' |
b —Iﬂ 15 m

EI D ﬁ“:i m

Fov a two-phase lged, where 80% of the |
fied is vaponzed under column eongitions,
the feed line slope in the McCobe-T I;IIE]E' I
methad for distillation Lﬂlumn design, 18
. —14 ‘
I;L T U*!.- |

A liquid mixture of bonzene and woluene ls |
in mf”lllhrmm with i ils vapour at 101 kPa ‘
and 375 K. 'The vapor pressures of |
benzene and toliene at 373 K n..ﬁpedwel"ﬁ* '
are 156 and 63 kPa Iﬁptt.ﬂir'ﬂh’- Assuming |
that the svstem oboys- Rao

1'% law. the

LOLLEGE.
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vapar pressure of be

b. dissolves

dry bulb temper

mole fraction of benzene in
phase 14

a. .63

b, 041

¢. (L0a5

L 004

Two solid diﬁu:ﬂ of benzwic acid (molecular
weight = 122) of r:qua.! dimenstons are
spinaing -:f'if

water and air at 300° K, The mass Irﬂmfﬂr

coetlicients For benzoie acid in wmlt::t“ and

die ate 0.9 - 107 and 0.47 - 107 mi

-pwmei}ﬁ The Eﬂlﬂhlhl}‘ of benzoic acid

in water is 3 kg/m” and the a‘[mlihnum

wote sexd noair i

0.04 kPa. Then the disc

o dissolyes aste: i than m waler

[aster 1n water than n air

¢, dissolves al the same rate in both air
and waler

d. does not dissolve erther i water-or in
AT

Match (he wvariation of mass lansfer

coeflicient. given by the theaty in Group 1

with the appropriate variation n G Foup. [

Group [

A, Film Theory

l Penctration theory
“ﬁc:nm dary fayer theory

r the liguid

'r'l 2 |

A mu-.-f cake is dried with sir at wm and
tures of 300 and 323 K
'“’f.'pwttwlf The heat: transfer *“"'--ﬂfiﬂﬁn’l
g 11 WI{m K} and the latent heat of

vapougisation of waler is 2500 kaLg Mass
transtor docs not limit tho process. Scledl
the dﬁfmg rate dormu the E{mﬂﬂnt Tate

periodl.. Negled conduslion through (he
solud ang m*ﬂﬂm&mn Effﬁﬂiﬂ

il 132 107 kgm ;

b, 0.71 ’lﬂ%@m _. ﬁ_l""

o, dqﬁ.., -

. (L10 -
The rate
given by

IH"E Lgm"ﬁ

rately m large volumes of

expression for the reaction of A ds

70.

Sof |l

4 oy 11 ‘

L |
The units-of Ky and Kz are, I"ﬁﬁ_*-_f cefively,
. {niﬁﬂ“‘ m* ). (mol” 12 m") |
b, (mol™ m Eﬂ'j‘}timuifil ﬂ} |
o ifm:rlm'”a!i”“l (ol m* s
d (mel' m "‘} (mol P !
Thn,..f first arder hqmﬂ ph&ﬁa rma.uﬂn ﬂm;-P

I ")

iﬂ h’ﬂf Eﬂﬂ'

fnllnwmg ideal T‘Eﬁﬂm’ ﬁﬂnﬁgﬂmlmnﬁ

A A 'I.m CSTR followed by a1 m* PFR.

I *l?rm CSE]75;?:.

Alm PFR followed by a | m' C5TR.

e & 1 m° CSTR followed by a 1| m
CSTR. | |

The overall .exit conversions,; N_ for the |

above mm-,; urations P, f:; R and s,

= —————=m

d. Xy= Xp> - Nas Xz
The gas phmm reaction A-» B C iy can-
Iﬂ{] oul in.an kical PER achieving 4'--_,'.,@:

conmversion of” A. The feed has 70 mol®.

M!ill 30 m:ﬂf“-u mﬁﬂs Th::- mh:.i hzmpt:rﬂulm
is 300 K and the outlet temperature is 400"
K, The ratio of lh& putlet to nlet mr:rfla‘;r '
ﬂ’mc:ﬂntrﬂhnn of A {ﬂﬁfsummg ideal gas
miﬂlmﬂ anl umm_ T Press Ie) is

a, 0.60

c. .47

Maich ihe itoms m Group Lwith these in
Ciroup 1

Gronp |

AL Porous catalyst

B. Parallel reactions

C. Non-idgal tubular reactor

D, Gas-solid son-catalviic reaction

GroupIT

1.  Relectivity

7.4 thniﬂng core moxdel
3, Thiule mmlul

4. Diupersion number

LOLLEGE.



T

| T

75,

reaﬂmu N 2

]ju. avenige pf

¢ rate of the ligaid ﬂhﬂﬁﬁt roversible
in (kmol m™ win '] al

208 K5
—p, = - {§; 2

: —0.01c,

where ths umceniralmnﬁ ey and - Eﬁﬁ are

expressed in (kmol m™ ] What i the
maximum  lmiting  conversion ﬂl A

=

achieyable tn an isothermial CSTR -at 29
K. dsstuming pure A 1s fedint the inlet?

I:'i' Ef“

"'finni vidue of an uqulpmml i Ry,
Iﬂﬂﬂl’tf~ The solvage value i # Rs. 500/~ a1
the-enid of its ugeful lite period of 5 years.

wn.u L []IL assol value in rupees after two

I..Uﬂhimk

mﬁmﬂ?
T PATE

- 1 J.,.’IHI‘I g I‘hllﬂﬂh_ﬂ

b 4010/~
o, S020/-
d i ﬁﬂaﬂ'.ﬁl »

The

'I:Lmhle FI?LELI cost' 15 RS, '{f:l"ﬂ

E’Eﬂr 15| . 10 lakhs Vhal 15 L’ha Fﬂwm

pertod .m vﬁarﬁ. LI‘ there is mo interest

charge?

a, ¥

b. 4

g, ][l

F]md flavwws in.an annulus of inner ﬂmmﬂtﬂr _

0i8 m and outer diameter 1 m, Heat 15
lmnsﬂm:ad o the (luid from inner tobe
surface of the snnulus.

(.45
I: ﬂ EIZ!
s;f

Wh:-nwm the actual power réquired 1o drive

3 feciprocating f.ill" uﬂm[ﬂ'ﬂaﬁﬂr whicls s
Lo compress 34 ' of air per minute from
1013 « 10> Nén® to 4,052 - 10° N/m* 7

Agstime that PV i constant; where P is

the pressuse and V is the volume, aad the

officiency of the compressor is. 85%

:h;mmﬂmw

FIET F‘nﬁiﬂ" 15 Rs ] b1

What s the
aqﬂw.ﬂant diameler For igat transfer in m?

7,

8,

ol
A separation column for vapour-liquil |
contact processes 2000 kmol/br of vapour, |
The flooding velocity as 3 m/s. I the |
column  opotates al 85% of I...:i.ling, ,
velocity and the downcomer area i85 10% |

of the-to1al erass sectionnl arei, what is the
diameter of H'iﬁ cofumn? Average density |

of !.‘tt:pt;mr 2 ke and it4 ‘molecular
wmghi = 44} '
A, ﬂﬂEm |
|
Mﬂlnah the faw materials-in Group Il with |
ho pti .' et an Group I
ﬂ Nﬂﬂn -6
Terylene
f}mupﬂ n
“hlﬂmd fluro-methane _
Yimethyl terephlhalate and ethyvlene |

I

3. «‘imh IEHH and hydrogen eyanide ,
4. Hexamethylene diamine and adipic |

actd
A B
q 3 - |
o 2

. 2
d. I 2 |
Maich the product in Group 1 with the |
r‘:ﬂmiﬁi mﬁ:s:l for its production w Group 11

{ﬂ‘mm TI

I, Silver oxide

1"’ Raney nickeél

3, h"gEtw ed carbin

4 F”Iﬂlm —R‘hﬁdﬂlm
e 3 4 .\

Malch the product in Group T with the mw |

matersal m Group |

Ciroup | !
s Cawstie soda

. Soda ash
roup |l
Ammonia and sulfuric acid 1
Sodium carbonate and slaked lime
Salt and limestone

b= £ HL*

L d
I

LOLLEGE.



4. 'Salt and sulfucie oeid

80, Group 1 with the

B Rﬂgﬂﬂﬂﬂl ¢rude
Emu p 1

L

Agc _nh'il'lﬂ production
Ftlwl..enﬁ production
'? {'E;Ljn_g

e — Cm——n =r=—— ——rg——— r—e—r—————

| A iﬂﬂﬂﬂﬂlﬂm whnﬂﬂf ]mlﬂn Hﬁaﬂmhl‘y contains
| un jdenl gas, lmi:mﬂ#" pressure (Py) = 100 kP,
, Tﬁﬂp&ﬁmm (1) = 500 K and volume (Vi) = ‘?l}ﬂ
- 167 m™ .. This E}l’siﬂmjﬁ supplied with Hmj of
| heat and. pressure is maintaingd comstant at 100
| kPa. The enthalpy variation is given by

h(Jmeol) = 30000 + 507
| Where T is the temperature i K, and the universa
| pas constant R= 8.314 J/{mole KJ.

| 81.
811 Tha final valume of the gas (Vs) in
m”’ is

w, 700 107"

b. 866,32 « 10°°

2, 934,29 . HJ!“""’

i ﬂmhzg % ﬁ

81.2 The change in internal energy. Ol the
pos in J i

m. 0

b TO0)

g, 23,43

A balloon of mass

015 m.and he

ka 1_:5 :.hzu‘ge-ﬂ with
hydrogen 1o P_"-s:uwz nf 102 kPa and released I
from the ground level, If}urmg its ‘rise the |
hydmg:m 15 meﬂ#t! to-cseape from thﬂ balloom |
i order 0 mamiain o constant differential |
pressure of 2 kPa undex which- sondition the |

dameter of ﬂiﬂ balloon remains at (h4-my As this: |
balloon rises il is assumed lhﬂi the temperature in

“and sroond the balloon remains: constant at 273 K. |

balloon and the am
to the rsing balloon mav be

Furthor. the inertia of the
TesIN muwa dae

-155 r:s- 'I]ml the density of air ot 273 K is 1.2733
kp/m", the average :ﬂml *-*ulur W mgm f:nf wir 1s. ”*E 9,
thﬁ afy L‘ﬂﬁpﬁﬂﬂﬁ jL sure. Dy and  th
acceleration due to gran

82

WPy S -?'ﬁi {m N} bﬂm‘&ﬁfﬂ M
tmﬁ of the Outside prassure P which 1
I3 ﬂﬂpﬁﬂ#ﬁﬂd in Pa.

g, 10,06 107 P -, 0122

b, 397 - W P— 0.1006

e. 1503« 107 P-0.0534

d. 808+ 107" P-0.1362

31?;..2 Seleet the value of lllE oulsida
pressure Pin Pa for which there will |
e no force on the hﬂ;[lnﬂm' -

i "H!Mﬂ

b. 35530

12130

| 6861)

d.

A liquid of mass 7 L ﬁnﬂﬁpﬂmz heat 4 kJ/(kg °

'C"} 18 contaimed in a ﬂﬂmdnuﬂi heater of dmmﬂfar
ipht 0.40 m. The eylindric face |
of thes heater is exposed to air a1 25°C whﬂw lhie: |
end caps are msulated, so that real transfer takes ;
place only through the cylindrieal surface,

T ¢ thickness of the wall of the hfmlﬂr = Xmm -
The wall thermal conductivity = 10 WAmK), |
The Jheai transfer coeflicisnl in the liquid = 100 |
WJ (m*K)

The heéat ransfer cocHicient in aixe = 10°W Mﬂ’f‘ 1‘*-}

LOLLEGE:



e

The ligquid iy jnitially maintsine
of 75°C. Al th L=0, the 'im&ter 19 S
and the temperat
cr&ﬂseq due 1o h:mt foss n

% the eylindrical

83,

83.1 What 13 the overall heat transter
ool ".-'Llﬂmfm Wf{m KY

2 |

h, 404

¢. Q07

d, 10

83,2 What is. Lhe time required for the
temperature of the hqmd to reduce Lo
50°C after the: hﬁﬂtﬂf :5 mdch. off,
assuming lumped system analysis 13
valid?

4. 7.874 % 10%4

b, 11346 x 107 «

. 16828 x10°s
4 23213 10° ¢

_ e ,u mumﬂmumm giﬂ .ap_j--.lmr!
ﬂnlumm mnlﬂmin_g ideal: Leays, using a solveat.
Thf Lﬂﬂj'_.._f--_i’“limnﬂ v ﬂm;i x (sec figure hi':lﬂwj are

ractions of the solute in’ the gas and

liqiud ﬁﬁpéﬂﬁﬂl}’ Al!m., V oand L are the molar

MNow rales of the gay and hqmd respectively.
Assuime that the carvier pas 8 isoluble in the
ﬂﬂh"ﬂm‘. and thal Lhe vap I
is very low al the givon canditions of the column,
”ﬁnrlhﬁr'. the .gas and liquid streams. sire Suﬁ’miemly
dilute that L. and V may be as:
ﬂuﬂughnut hie column. The mu‘ihhnum relation. is
piven bvy = m x. where in is-a positive constant,

ire’ of the liguid in m ke

;‘__"r]i.':j"i.'ln’“] ﬂ[ o fEﬂLMi

pmsum of the solvent

mEd {3 h-E 'y i__‘iflﬂifllr

. 11 ol
84.1 For any value of in, the change
liquid composition across a tray iy
independent of Ihkﬂﬁf location if
3. LF‘E’F =1
h-'! m Lu‘ V=]
e. m/(LV)Y=1
d. LA{mV)=1
8§42 Under the cormrect condition
Eﬂﬁﬂﬂ’;g[ niding topord (a), the numhr::r
o ideal trays in the column s given

sidence Hm:: dtﬁlﬂhﬂhﬁn E{lja i}ﬁ Ehnmi
zero unlil 3 mi
then increases hmaaﬂv lo a maxintim wﬂuﬂ o

al. 8 minutes after wlmh it decreases lineurly h

.En

o Eem a 15 miin mr:i

E
¥
1 & S E T T L LR L L S
| ]
H B |
[ | : .
; ! | : ]
' e | "

o | “-i"r-.nl = ;':.;E n

i, "

§3.1 What iy the valoe of Equ ?
a. /6
I:l- 1/8
.
ﬂ 1 / _‘E
Wlml s the valie of the mean
residence time in minutes?
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