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General Aptitude (GA)

Q.1 - Q.5 Carry ONE mark Each

Q.1 If “—’ denotes increasing order of intensity, then the meaning of the words

[simmer — seethe — smolder] is analogous to [break — raze — .

Which one of the given options 1s appropriate to fill the blank?

(A) obfuscate

(B) obliterate

(C) fracture

(D) fissure
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Q.2 In a locality, the houses are numbered in the following way:
The house-numbers on one side of a road are consecutive odd integers starting from
301, while the house-numbers on the other side of the road are consecutive even
numbers starting from 302. The total number of houses 1s the same on both sides of
the road.
If the difference of the sum of the house-numbers between the two sides of the road
1s 27, then the number of houses on each side of the road 1s

(A) 27

(B) 52

(C) 34

(D) 26

Q.3 = p
o soiie w2a 1 (2) = )

or positive integers p and g, with . * 1, N p\d /. Then,

(A) | q" =p?

B) | qP =p*

© | Ja=p

® ["/q="p
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Q.4 Which one of the given options 1s a possible value of X in the following sequence?

3; 1515, X, 63, 127, 255

(A) 39
(B) 40
(C) 45
(D) 31
Q.5 On a given day, how many times will the second-hand and the minute-hand of a

clock cross each other during the clock time 12:05:00 hours to 12:55:00 hours?

(A) 51
(B) 49
(C) 50
(D) 335
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Q.6 — Q.10 Carry TWO marks Each

Q.6 In the given text, the blanks are numbered (1)—(iv). Select the best match for
all the blanks.

From the ancient Athenian arena to the modern Olympic stadiums,

athletics 1) the potential for a spectacle. The crowd (1) with bated

breath as the Olympian artist twists his body, stretching the javelin behind him.
(111)

Twelve strides 1n, he begins to cross-step. Six cross-steps in an abrupt
stop on his left foot. As his body (1v) like a door turning on a hinge, the
javelin 1s launched skyward at a precise angle.

(A) (1) hold (11) waits (111) culminates  (1v) pivot

(B) (1) holds (1) wait (111) culminates  (1v) pivot

(C) (1) hold (11) wait (111) culminate  (1v) pivots

(D) (1) holds (11) waits (ii1) culminate  (iv) pivots
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Q.7 Three distinct sets of indistinguishable twins are to be seated at a circular table that
has 8 identical chairs. Unique seating arrangements are defined by the relative

positions of the people.

How many unique seating arrangements are possible such that each person is sitting
next to their twin?

A) |12
(B) |14
(C) |10
(D) |28
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Q.8 The chart given below compares the Installed Capacity (MW) of four power
generation technologies, T1, T2, T3, and T4, and their Electricity Generation
(MWh) 1n a time of 1000 hours (h).
@ Installed Capacity X Electricity Generation
£
3
= S
8 z
c :
c &
Q o
O ©
> ke,
S -
g £
9
Power Generation Technology
The Capacity Factor of a power generation technology is:
. D - Electricity Generation (MWh)
. il Installed Capacity (MW) x 1000 (h)
Which one of the given technologies has the highest Capacity Factor?
(A) T1
(B) T2
(C) T3
(D) T4

Page 6 of 38

Organizing Institute: 1ISc Bengaluru

S—

o
gcollegedunlas
India’s largest Student Review Platform



.".. GATE
e 2024 Chemical Engineering (CH)

s * 11Sc Bengaluru

Q.9 In the 4 x 4 array shown below, each cell of the first three columns has either a
cross (X) or a number, as per the given rule.

1

1
X
X

S| [N

2
2
1|2

Rule: The number in a cell represents the count of crosses around its immediate
neighboring cells (left, right, top, bottom, diagonals).

As per this rule, the maximum number of crosses possible in the empty column 1s

(A) |0
B) |1
C) |2
D) |3

Page 7 of 38
Organizing Institute: [ISc Bengaluru

o
gcollegedunlaa
India’s largest Student Review Platform

S—



.".. GATE
L 2024 Chemical Engineering (CH)

& &' dISc Bengaluru

Q.10 | During a half-moon phase, the Earth-Moon-Sun form a right triangle. If the
Moon-Earth-Sun angle at this half-moon phase 1s measured to be 89.85°, the ratio
of the Earth-Sun and Earth-Moon distances 1s closest to

(A) 328
(B) 382
(C) 2338
(D) 283
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Q.11 - Q.35 Carry ONE mark Each

Chemical Engineering (CH)

Q.11 | The first non-zero term in the Taylor series expansion of (1 —x)—e™
about x = 01s
(A) 1
(B) —1
(C) x*
2
(D) x“
2
Q.12 | Consider the normal probability distribution function
4 2
(x) - 8—8(x+3)
f V2m
If u and o are the mean and standard deviation of f(x) respectively, then the
ordered pair (4, 0) 1s
1
» |3
4
1
® |23
4
© |(3,4)
D) | (=3,4)
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Q13 |Ifz;, = —1+iandz, = 2i, where i = +—1, then Arg(z,/z,) is
(A) |3m
4
(B) T
4
(C) n
2
(o =
3
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Q.14

A homogeneous azeotropic distillation process separates an azeotropic AB binary
feed using a heavy entrainer, E, as shown in the figure. The loss of E in the two
product streams 1s negligible so that E circulates around the process in a closed-
circuit. For a distillation column with fully specified feed(s), given operating
pressure, a single distillate stream and a single bottoms stream, the steady-state
degrees of freedom equals 2. For the process in the figure with a fully specified AB
feed stream and given column operating pressures, the steady-state degrees of

freedom equals

AB Feed
(azeotropic)

=
£
=
=)
O
IE
=
o
e
=
o
@
P
<L

Product A
(nearly pure)

=

Entrainer £
(nearly pure)

Ix

l Entrainer Recovery Colum

<

ProductB
(nearly pure)

(A)

(B)

(€)

(D)
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Q.15 | An infinitely long cylindrical water filament of radius R is surrounded by air.
Assume water and air to be static. The pressure outside the filament 1s P, and the
pressure inside 1s P;,. If y is the surface tension of the water-air interface, then

Pin _ Pnut 18
2y
(A) R
(B) 0
© |Y
R
D) |4
R

Q.16 | The velocity field in an incompressible flow is ¥ = axyi + v, j + Bk, where i, j and

k are unit-vectors in the (x,y,z) Cartesian coordinate system. Given that « and S
are constants, and v, = 0 at y = 0, the correct expression for v,, 1s

( A) —axy
2
(B) —ay*
2
(C) ay?
2
(D) axry
2
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Q.17 | Consider the steady, uni-directional diffusion of a binary mixture of A and B across
a vertical slab of dimensions 0.2 m X 0.1 m X 0.02 m as shown in the figure. The
total molar concentration of 4 and B is constant at 100 mol m™>. The mole fraction
of A on the left and right faces of the slab are maintained at 0.8 and 0.2, respectively.
If the binary diffusion coefficient Dy = 1 X 107> m? s~ 1, the molar flow rate of A
in mol s™1, along the horizontal x direction is

0.20 m

0.02m

(A) X 107

(B) 6 x 1076

(C) 3x10°°

(D) 3x 10~
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Q.18 | Consider a vapour-liquid mixture of components A and B that obeys Raoult’s law.
The vapour pressure of A 1s half that of B. The vapour phase concentrations of A
and B are 3 mol m™> and 6 mol m™>, respectively. At equilibrium, the ratio of the
liquid phase concentration of A to that of B 1s

(A) | 1.0
B) |0.5
(C) |20
(D) | 1.5

Q.19 | Theratio of the activation energy of a chemical reaction to the universal gas constant
1s 1000 K. The temperature-dependence of the reaction rate constant follows the
collision theory. The ratio of the rate constant at 600 K to that at 400 K 1s

(A) |2.818
(B) |4.323
(C) |1.502
(D) | 1.000
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Q.20 | The rate of a reaction A = B is 0.2 mol m™ s~ at a particular concentration Cy;.
The rate constant of the reaction at a given temperature is 0.1 m> mol™* s71. If the
reactant concentration 1s increased to 10 C44 at the same temperature, the reaction

rate, in mol m~—3 s~ 1, is

(A) |20

B) |10

(C) | 100

(D) |50

Q.21 k1 ks

Two parallel first-order liquid phase reactions A = B and A — C are carried out in a
well-mixed 1sothermal batch reactor. The initial concentration of A in the reactor 1s
1 kmol m™3, while that of B and C is zero. After 2 hours, the concentration of A
reduces to half its initial value, and the concentration of B 1s twice that of C. The
rate constants k, and k,, in h™?1, are, respectively

(A) 0.40, 0.20

(B) 0.23, 0.12

(C) 0.50, 0.25

(D) 0.36, 0.18
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Q.22 | Consider the block diagram in the figure with control input u, disturbance d and
output y. For the feedforward controller, the ordered pair (K, a/f) is

feedforward
controller d

Process

(A) | (0.5, 2)

(B) | (=0.5, 0.5)

(€) (=2, 2)

(D) | (2, 0.5)
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Q.23

Consider the control structure for the overhead section of a distillation column
shown in the figure. The composition controller (CC) controls the heavy key
impurity in the distillate by adjusting the setpoint of the reflux flow controller in a
cascade arrangement. The sign of the controller gain for the pressure controller (PC)
and that for the composition controller (CC) are, respectively,

A AC: air-to-close valve

AQ: air-to-open valve
L/D: reflux-to-distillate ratio

(A)

negative, negative

(B)

negative, positive

(€)

positive, positive

(D)

positive, negative
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Q.24 | Which one of the given statements 1s correct with reference to gas-liquid contactors
for mass transfer applications?

(A) A tray tower 1s more suitable for foaming systems than a packed tower.

(B) Tray towers are preferred over packed towers for systems requiring frequent
cleaning.

(C) For a given liquid flow rate, the gas flow rate in the loading region 1s greater than

that in the flooding region.

(D) Flooding can never occur for counter-current contact.

Q.25 | In an ammonia manufacturing facility, the necessary hydrogen i1s generated from
methane. The facility consists of the following process units -

P: Methanator, Q: CO shift convertor, R: CO, stripper, S: Reformer, T: Ammonia
convertor

The correct order of these units, starting from methane feed is

(A) S, QR P, T

(B) P,Q,R,S, T

(€) S, P,Q R, T

(D) P,5, T, QR
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Q.26 | Consider a linear homogeneous system of equations Ax = (), where A is ann X n
matrix, X1s ann X 1 vector and 0 1s an n X 1 null vector. Let r be the rank of A. For
a non-trivial solution to exist, which of the following conditions 1s/are satisfied?

(A) Determinant of A =0

(B) r=n

(C) r<n

(D) Determinant of A #0

Q.27 | If the Prandtl number Pr = 0.01, which of the following statements 1s/are correct?

(A) The momentum diffusivity 1s much larger than the thermal diffusivity.

(B) The thickness of the momentum boundary layer is much smaller than that of the
thermal boundary layer.

(C) The thickness of the momentum boundary layer 1s much larger than that of the
thermal boundary layer.

(D) The momentum diffusivity 1s much smaller than the thermal diffusivity.
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Q.28 | For the electrolytic cell in a chlor-alkali plant, which of the following statements
1s/are correct?

(A) A membrane cell operates at a higher brine concentration than a diaphragm cell.

(B) Chlorine gas 1s produced at the cathode.

(C) Hydrogen gas 1s produced at the cathode.

(D) The caustic product stream exits the cathode compartment.

Q.29 | Which of the following statements with reference to the petroleum/petrochemical
industry 1s/are correct?

(A) Catalytic hydrocracking converts heavier hydrocarbons to lighter hydrocarbons.
(B) Catalytic reforming converts straight-chain hydrocarbons to aromatics.
(C) Cumene 1s manufactured by the catalytic alkylation of benzene with propylene.
(D) Vinyl acetate 1s manufactured by reacting methane with acetic acid over a palladium
catalyst.
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