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CHEMICAL ENGINEERING

PART -1
Each question carries one mark.

Material balance equation can be applied

to

(A) Total mass

(B) Mass of a component
(C) Moles of a component

(D) All of the mentioned.

A system in which the temperature is

invariant during a process is
(A) Adiabatic system

(B) Isobaric system

(C) isochoric system

(D) Isothermal system

Zero per cent relative saturation means
(A) 100% vapour in the air

(B) 75% vapour in the air

(C) 50% vapour in the air

(D) No vapour in the air

4.

(50 x 1 =50)

The temperature reaches equilibrium for
the vaporization of a small amount of
water into a large amount of air:

(A) Dry bulb temperature
(B) Wet bulb temperature
(C) Standard temperature

(D) None of the mentioned

What is the percentage of excess air if
50 grams of air is in excess and 150 grams
of air enters the process?

(A) 10%
(B) 25%
(C) 50%
(D) 100%

Water flows through a pipe at a velocity
2 m/s. The pressure gauge reading is
2 bar. The datum head is given to be 2 m.
Find the piezometric head. (Assume all

Bernoulli’s assumptions, Denisity of water
=1000 kg/m?, g = 9.8 m/s?))

(A) 22.4m
(B) 22.6m
(C) 20.4m
(D) 20.6m
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Which of the following is the dimension of

kinematic viscosity?
(A) [L'T]
(B) [L'T]
(C) [L2T]

(D) [L*T]

For any non-spherical particle, Sphericity

is defined as
(A) 6V/Dp
(B) GVp/p!Sp
(C) V/DS,

(D) 6V/DS
i

Following Rittinger's law, crushing

efficiency is
(A) Independent of feed material

(B) Independent of size of feed and

product
(C) Independent of energy consumed

(D) Independent of area

10.

"

12.

What is the power required to crush
100 ton/h of limestone if 80 per cent of the
feed passes a 2-in. screen and 80 percent
of the product a 1/8 - in. screen? The

work index of limestone is 12.74.
(A) 181.96 kW

(B) 169.6 kW

(C) 144.54 kW

(D) 100 kW

Which of the following works on the

principle of compression?
(A) Knife cutter

(B) Blake jaw crusher
(C) Gyratory Crusher

(D) Rod Mill

In thorough washing, the wash liquid
is introduced through alternate plates

called

(A) Bleeding plates
(B) Raking plates
(C) Washing plates

(D) Doctor’s plate

Space For Rough Work

LOLLEGE.



13.

14.

15.

___is defined as the ratio of void

containing wetting fluid and voids of both
fluids.

(A) Residual saturation
(B) Effective saturation

(C) Special saturatioin

(D) Saturation

The mass balance for a fluid with density
(p) and velocity vector (V) is

(A) <. V.oV)=0
T = + . =
: (pV)

(B) > V (Vo)=0
—+ N =
(Vp)

op

(C) —+p(VV=0
p +p(V.V)

O) 2 _¥ (v
— =V .(Vp)=0
= P
For a Newtonian fluid flowing in a circular
pipe under steady state conditions in
fully developed laminar flow, the Fanning

friction factor is

(A) 0.046 Re°?

0125
(B) 0.0014 +
Renﬂ
16
() - om——
Re
24
(D) —
Re

16.

17.

18.

In a pool boiling experiment, the following
phenomena were observed:

P. Natural convection
Q. Film boiling

R. Transition boiling

S. Nucleate boiling

What was the CORRECT sequence of their
occurrence?

(A) P,QR,S
B) S,R,Q,P
C) Q,RPS
(D) PRS,RAQ

What is critical thickness of insulation for
a spherical insulator?

(A) k/h
(B) 2k/h
(C) 4k/h
(D) h/k

In a double pipe heat exchanger, in
the inner side fluid enters at 20°C and

leaves at 45°C. The annulus has steam
condensing at 1 atm. What is the value of
LMTD?

(A) 39.33°C
(B) 66.72°C
(C) 70.21°C
(D) 40.50°C

Space For Rough Work

LOLLEGE.:



19.

20.

(N.. x N, ) is called the number. 22.

(A) Graetz
(B) Rayleigh
(C) Nusselt

(D) Stanton

A graph between _ _ is called

Wilson plot. 23

(A) (1/U) Vs. (1/v°%)
(B) (1/v°%) Vs. U

(C) V°®Vs.U

(D) (1/U) Vs. (1/v)

Pick out the wrong statement. 24.

(A) A closed system does not
permit exchange of mass with
its surroundings but may permit

exchange of energy.

(B) An open system permits exchange
of both mass and energy with its

surroundings.

(C) The term micro-state is used to
characterize an individual, whereas
macro-state is used to designate a
group of micro-states with common

characteristics.

(D) None of the above.

A fluid existing at a temperature greater

than Tc is said to be
(A) supercritical
(B) subcritical

(C) critical

(D) none of these

Entropy is

(A) State function

(B) Path function

(C) Both state and path functions

(D) None of these

Residual Gibbs energy is defined as

(A) Difference between actual and the
ideal-gas-state values of the Gibbs
energy at the same temperature and

pressure.

(B) Difference between actual and the
ideal-solution values of the Gibbs

energy at the same temperature but

different pressure.

(C) Difference between actual and the
ideal-gas-state values of the Gibbs
energy at the different temperature

and pressure.

(D) None of these
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25.

26.

27.

28.

In BUBL P calculations, 29.

(A) {x}andT are given and (y }andP are
estimated.

(B) {x}andParegivenand{y}andT are
estimated.

(C) (yJ)andTaregivenand(x}andP are
estimated.

30.
(D) None of these.
At equilibrium state,

(A) (dG),.,=0 (B) (G),,=0

(€) (dG),,>0 (D) (dG),, <0

Which of the following reactions is

not accompanied by elimination of a

byproduct molecule?
(A) addition polymerization 31.
(B) condensation polymerization

(C) both of the mentioned

A plot of Ink vs. 1/T is known as

(A) Bode diagram

(B) Arrhenius plot

(C) Van’t Hoff plot

None of these

(D)

For varying volume batch reactor

1-C,/C
(A) 1-X, =
1+¢,C,/C,

1-C,/C,,

(B) - X = =g
¢ 1feclC.

®C./C
(FX_ = - W
1+¢,C,/C,,
1-C,/C
A AO
L SR e e
EA CA/CAD
For varying volume system and

homogeneous zero-order reaction the

rate equation is

AV
A 1n( —~ ) = kt
(D) none of the mentioned. A 1 A
: K, 1 AV
For an elementary reaction 2A ——» 2B B) ~'Niga+ = kt
2 aﬁvﬂ
(A) —r ==K
C) -1n (1 AV )
B) -r,=r.=kC ( - = kt
A B k1 A EAVD
C =-r=r,=k =
Mgl 15 D) 1n ( ) = kt
D) = b = g k‘lCA (B B SAVU
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32. For a mixed flow reactor and second order

33.

34.

reaction, the performance equation for
€,=0is

C,-C
(A) ktz%
C
cC,.-C
B Kku= Mz A
Ca
C.-C
C) kt= A A0
A
Ca—Cuo
o D e

A
For a plug flow reactor and for special

case of constant density system, the
performance equation is

C C

) N o g 5 WY - =Y it
C, G

C C
C) X =1-eee (O REN1 +R—
C

AOD A

The rate equation
C

Ag

rate = for gas-solid reaction

1

K

g
occurring in presence of a non-porous

catalyst, which of the following is

appropriate?

(A) the reaction is kinetically-controlled
(surface-reaction controlling)

(B) the reaction is controlled by mass
transfer of reactant from the bulk gas
phase to the catalyst surface.

(C) both mass transfer and chemical
reaction on the surface are important
and they are steps in series.

(D) both mass transfer and chemical
reaction on the surface are important

and they are steps in parallel

1
e
S

35.

36.

37.

A first order reaction A —» B occurs in

an isothermal porous catalyst pellets of

spherical shape. If the concentration of

A at the centre of the pellet is much less
than at the external surface, the process is

limited by

(A) diffusion in the pellet
(B) surface reaction

(C) external mass transfer

(D) adsorption and desorption

The exit age distribution of fluid leaving a

vessel is used to know the
(A) Activation energies of reaction
(B) Reaction mechanism

(C) Extent of non-ideal flow in the vessel

(D) None of these

The
baths maintained at 400°C during heat

temperature of tempering oil

treatment of steel is measured by a/an

___thermocouple.

(A) chromel-alumel

(B) iron-constantan
(C) platinum-platinum-rhodium

(D) none of these
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38. The closed loop pole of a stable second

order system could be
(A) both real and negative

(B) one real positive and the other real

negative

(C) complex conjugate with positive real

parts

(D) both real and positive

39. Response of a linear control system for a

change in set point is called
(A) frequency response
(B) transient response

(C) servo problem

(D) regulator problem

40. Theopenlooptransferfunction ofa control

system is KR/(1 + TS). This represents
(A) A first order system

(B) Dead time system

(C) A first order time lag

(D) A second order system

a1.

42.

43.

A stable system will be defined as one for
which the output response is

(A) bounded for all bounded inputs
(B) unbounded for all bounded inputs

(C) Both (A) and (B)

(D) None of these

A control system has the transfer

functions:

0.5s + 1
G,=10——
S

1
G,=
25+ 9

H =1

(A) For the given case, system s

unstable.
(B) Forthe given case, system is stable.

(C) For
unbounded.

the given case, system s

(D) None of these.

Which of the following dust collection
equipments is the least efficient for sub-
micron particles?

(A) Dust Catcher (gravity type)
(B) Cyclone separator
(C) Bag filter

(D) Hollow wet scrubber
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44. Disinfection of water is done to destroy 47. Oleum gives fumes of

pathogenic bacteria and thus prevent (A) H_SO,
water-borne diseases. Disinfection of (B) H.O+SO
2 2
water may be done by the use of (C) SO
2
(A) Ozone and iodine (D) SO

3

(B) Chlorine or its compounds
48. Yield of tar from high temperature

(C) Ultraviolet light for irradiation of carbonization of dry coal is about
water (A) 3%
(D) All (A), (B) and (C). (B) 8%
(C) 20%
45. High noise levels produced during (D) None of these

operation of fans and compressors can be

reduced by using 49. For an air(A)-water vapour (B) mixture, the

partial pressure of the air is 5 Pa and the
(A) Mufflers (silencers) total pressure of the system is 15 Pa. The
absolute humidity in mass of air/mass of

(B) Acoustical absorbent _
water vapour is

(C) Lagging of noisy duct (A) 0.805

(D) None of these (B) 0.31

(C) 0.705

46. The form of sulphur which is the most (D) 0.411

stable at ordinary temperature is

50. In alumped-parameter model
(A) monoclinic

(A) Spatial variations are ignored

B lastic

B) P (B) Spatial variations are considered
(C) rhombic (C) Both (A) and (B)

(D) flowers of sulphur (D) None of these
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51.

52.

53.

PART - 2

Each question carries two marks.

An oil with a flow rate of 1000 kg/h is
to be cooled using water in a double-
pipe counter flow heat exchanger from a
temperature of 70°C to 40°C. Water enters
the exchanger at 25°C and leaves at 40°C.
The specific heats of oil and water are
2kJkg 'K 'and4.2kJkg 'K 'respectively.
The overall heat transfer coefficient
is 0.2 kW m-2 K-1. The minimum heat
exchanger area (in m?) required for this
operation is

(A) 3.85
(C) 4.87

(B) 3.00
(D) 20.21

The value of h in cylindrical pipe is about
5 W/m?K for the case of natural convection
of gases and that the thermal conductivity
of common insulating materials is
0.05 W/mK, the largest value of the critical
radius is

(A) 10 mm (B) 100 mm

(25 x 2 = 50)

54. A triple effect evaporator is concentrating

a liquid that has no appreciable elevation
in boiling point. The temperature of the
steam to the first effect is 108°C, the boiling
point of the solution in the last effect is
52°C. The overall heat transfer coefficients,
in W/m*°C, are 2500 in the first effect,
2000 in the second effect and 1000 in third
effect. At what temperature will the liquid
boil in the first and second effects?

(A) Boiling point in the first and second
effects will be 96.2°C and 81.5°C
respectively

(B) Boiling point in the first and second
effects will be 81.5°C and 96.2°C
respectively

(C) Boiling point in the first and second
effects will be 106.2°C and 91.5°C
respectively

(D) Boiling point in the first and second
effects will be 91.5°C and 106.2°C
respectively

55. Volume expansivity is defined as
(C) O01mm (D) 1Tmm 1 [ 8V
w |2
Vot
The value of h is about 5 W/m?K in 1 [ v
sphere containing gases and the thermal (B) Bz _( -
conductivity of common insulating V 'dl'p
materials is 0.05 W/mK, the largest value (C) B: L(ﬂ)
of the critical radius is P ‘'oT -
(A) 20 mm (B) 200 mm 1[0V
’ o Bl )
(C) 0.2mm (D) 2 mm Sy
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56. Isothermal compressibility is defined as 59. Which of the following is correct?

1 oV dV
(A) kz=—— (—) (A) J (2—1)— (constant T)
vV ‘oP'r RT
1 (oV
(B) kET(-a—P-) ch dT
B =
A ) RT O i
1 [OP
;- "E'T(E) dT
¥ (C) I(Z 1)-— (constant V)
1 (av) RT
D) ks-—|—
V. YoP'p 4P
(D) I(Z 1)—— (constant T)
57. For liquid acetone at 20°C and 1 bar RT

(with B = 1.487 x 10-*°C-, k = 62 x 10
bar-, V = 1.287 cm®.g’), the value of
(0P/0T) at 20°C and 1 bar is

60. The chemical reaction occurs in a
system initially consisting of 2 mol CH,,
1mol H,O, 1 mol CO, and 4 mol Hz.

(A) 241 bar°’C’

(B) 24 bar°C-* CH, + HO » CO + 3H,. The expression

for the mole fractions y_, as functions
(C) 1241 bar°C-’ .

of € is
(D) 10 bar°’C-’
R 2+€E
58. For ideal gas state 4 g492¢
oV'e R
o i e B 8 v ~ 2-€
i R
("""“
©) 2-¢E
y —
oP?\ R TA BHE
‘Q(V?
P - - 2-¢
(D) None of these Yen, 8 — 2¢
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e1.

62.

63.

The equilibrium constant at 298 K of the
reaction N,O,(g) = 2NO, (g) (given that
the standard free energies of formation

at 298 K are 97,540 J/mol for N,O, and
51,310 J/mol for NO.) is

(A) 07811 (B) 7.8110
(C) 01287 (D) 1.2870

For a certain gas phase reaction

dCA
= kC" :
dt A the rate of reaction in terms

of partial pressure may be expressed as

dp,

(A) -—=kp"
- T A
dp

(B) ———=kRTp"
dt Pa
dp

(C) - A=kRT1-nn
P (RT)"p",

dp, 1
" = k(RT)"ps"

g -

When a reaction is conducted in a variable
volume batch reactor, rate of reaction -r_,
is given by

©4. For a certain reaction, the following plot
is given. Which of the following rate

expressions is correct?
A

(A) -r,=kC,+k,
KC

B) -r,= ( - )

1+K.C,

K.G*
(C) —r =—1A

o bl
1+K.C,

K'I CA
D) -r,=—2—
1+K C?,

65. The half life period of the reaction is given by

dx A S, 1

3 i t, = ~——Cgo

(A) 'rg"cm & Xa dt A § k(n-1) 5
C dx F-1

B) -r,= — . B) t =~—Cg
s A k(n—1)
1

£ ot ©) t =~ 3
C,x, dt k(n-1)
G - iy o]

O) -1 = —-—~ ) 4 =——C
A k(n-1)

HE x, dt
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66. For varying volume batch reactor 69. Liquid A decomposes by first order
v v kinetics and in a batch reactor 50% of
(A) €, = . oM. e A is converted in a 5-minutes run. How
A
fon much longer would it take to reach 75%
| A conversion?
(B) 8A= A A
L (A) 10 min (B) 15 min
V: =1 +V: =0
(C) €&,= A~ A (C) 5 min (D) 20 min
V: =0
A
D) 8. = Vit Voo 70. In a homogeneous isothermal liquid
- N polymerization, 20% of the monomer
Xp=
, _ disappears in 34 minutes for initial
R e S monomer concentration of 0.04 and also
emperatu in 1 :
5 e e e for 0.8 mol/lit. What is the value of k for
o | y the disappearance of the monomer?
A) N2 e o ——
A k, ey .Y (A) 0.0657 min’
K, [ 1 (B) 0.00657 min™
(B) -=In = —— -
. A 4 (C) 0.657 min™
k 1 117 —
(©) In 2 __— " BN (D) 6.57 min
k1 T1 TZJ
” ET 1 . 71. One litre/min of liquid containing a
(D) —-In——==—o —+—] reactant A at a concentration of 0.2 mol/l
K, R LT T flows into a continuously operated ideal
dc : flow stirred tank reactor. The outflow from
DO o T %t = 0.2 mol/lit.sec, the reactor contains A at a concentration
of 0.02 mol/l. If the volume of the reactor
when, C, = 1 mol/lit, what is the rate of is 2 lit, the rate of reaction of A realized in
reaction when C, =10 mol/lit? the reactor is
(A) 10 mol/lit.sec (A) 0.02 mol/t min
(B) 0.2 mol/lit.sec
(B) 0.09 mol/1sec
(C) 1 mol/lit.sec.
(C) 0.09 mol/1 min
(D) Not possible to estimate the rate of
Space For Rough Work
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72. For a mixed flow reactor and first order 74. An expression forCinterms of Rand U, for
the situation when both set point change
and load change occur simultaneously for
any €, is the following is

reaction, the performance equation for

X (1+€X)
(A) kT= h( A A
1+X,
X.(1-€.X,)
(B) |(1.'= A A A  ——————
1-X, 1+G
B) C (%GBLJ
X,(1+€.X,) ( : 1+G
% e g
1-X,
G .GG.G G,G
(c) C k.. & R+ 42 3 U1
B 1+ G
X,(1+€,X,) tre
G b 1-X G .GG.,G G.G
! D) Cc=— 2 2y—22p
1+G 1+G
73. The root locus plot of the roots of the 75. Find the point P in this enriching section:

characteristics equation of a closed loop Lnakabia

system having the open loop transfer y

function K(s+1)/2 (2s + 1)(3s+1) will have a i

definite number of loci for variation of K

from O to «. The number of loci is *

X, ¥y - mole fraction

(A) 1
(A) Xd/R -1 (B) Xd/R +1

(B) 3 (C) R/Xd -1 (D) R/Xd+1

Where, X e concentration of distillate and

4
(€) R-reflux ratio

(D) 2
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