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General Aptitude (GA)

Q.1 — Q.5 Carry ONE mark Each

Q.1 If ‘—’ denotes increasing order of mtensity, then the meaning of the words
|drizzle — rain — downpour] 1s analogous to | — quarrel — feud].
Which one of the given options is appropriate to fill the blank?

(A) bicker

(B) bog

() dither

(D) dodge
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Q.2 Statements:
1. All heroes are winners.
2. All wmners are lucky people.
Inferences:
I. All lucky people are heroes.
II. Some lucky people are heroes.
[II. Some wmners are heroes.
Which of the above mferences can be logically deduced from statements 1 and 27?
(A) Only I and II
(B) Only II and III
(©) Only I and III
(D) Only III
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Q.3 A student was supposed to multiply a positive real number p with another positive
real number q. Instead, the student divided p by q. If the percentage error in the
student’s answer is 80%, the value of g is

(A) |5
(B) V2
C) |2
D) [+5

Q.4 If the sum of the first 20 consecutive positive odd numbers is divided by 204, the

result 18
(A) 1
(B) 20
(C) 2
(D) 142
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Q.5 The ratio of the number of grrls to boys n class VIII 1s the same as the ratio of the

number of boys to girls in class IX. The total number of students (boys and girls) in
classes VIII and IX 1s 450 and 360, respectively. If the number of gwrls i classes

VIII and IX 1s the same, then the number of girls in each class 1s

A) | 150
B) | 200
C©) |250
D®) | 175
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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.

Yoko Roi1 stands () as an author for standing (1) as an honorary

fellow, after she stood (1) her writings that stand (V) the freedom of

speech.
(A) (i) out (i) down (i) in (iv) for
(B) (i) down (i) out (i) by (iv) in
(C) (i) down (i) out (i) for (Iv) m
(D) (i) out (i) down (i) by (iv) for
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Q.7 Seven identical cylndrical chalk-sticks are fitted tightly i a cyhndrical contamer.
The figure below shows the arrangement of the chalk-sticks mside the cylinder.

The length of the contamer is equal to the length of the chalk-sticks. The ratio of
the occupied space to the empty space of the contamer 1s

A) |52
B) |72
©) |9
D) |3
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Q.8 The plot below shows the relationship between the mortality risk of cardiovascular
disease and the number of steps a person walks per day. Based on the data, which
one of the following options 1s true?

Mortality Risk of Cardiovascular Disease

0 5000 10000 15000 20000
Steps/Day

(A) The risk reduction on increasing the steps/day from O to 10000 1s less than the risk
reduction on mcreasing the steps/day from 10000 to 20000.

(B) The risk reduction on increasing the steps/day from 0O to 5000 1s less than the risk
reduction on mncreasing the steps/day from 15000 to 20000.

(&) For any 5000 increment in steps/day the largest risk reduction occurs on going from
0 to 5000.
(D) For any 5000 mcrement in steps/day the largest risk reduction occurs on gong from
15000 to 20000.
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Q.9 Five cubes of identical size and another smaller cube are assembled as shown in
Figure A. If viewed from direction X, the planar image of the assembly appears as
Figure B.

VA
5
AVt

P
Y

Figure A Figure B

If viewed from drection Y, the planar image of the assembly (Figure A) will
appear as

(A)

(B)

(€)

(D)
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Q.10 | Visualize a cube that 1s held with one of the four body diagonals algned to the
vertical axis. Rotate the cube about this axis such that its view remams unchanged.
The magnitude of the minimum angle of rotation 1s

A) | 120°
B) | 60°
(C) | 90°
D) | 180°
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Q.11 — Q.35 Carry ONE mark Each

Q.11 | Letz = x + iy be acomplex variable and Z be its complex conjugate. The equation
Z° + z* = 2 represents a

(A) parabola

(B) hyperbola

(C) ellipse

(D) circle

Q.12 | The pressure drop across a control valve is constant. The control valve with mherent
characteristic has decreasing sensitivity. If x represents the fraction of maximum

stem position of the control valve, then the function f(x) representing the fraction
of maximum flow 1s

(A) a1, where a is constant

(B) Vx

€) | x

D) | x*
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Q.13 | A discrete-time sequence is given by x[n] =[1,2,3,4] for 0 <n < 3. The zero
lag auto-correlation value of x|n] is

A |1
B) |10
C©) |20
D) |30
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Q.14 | Match the following measuring devices with ther principle of measurement.

Measuring Device Principle of Measurement

(P) Optical pyrometer (I) Variation m mutual mductance

(Q) Thermocouple (IT) Change in resistance

(R) Strain gauge (IIT) Wavelength of radiated energy

(S) Lmear variable (IV) Electromotive force generated by two
differential transformer dissimilar metals

(A) (P) —dID, (Q) — V), (R) —dD, ) =)

(B) (P) = dAV), Q) — D, R) =D, S)— (D)

(©) (P) = ), (Q) =D, (R) =dAV), (5) —dD

(D) (P) =), Q) —AV), R) =), 5) — I
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Q.15 | The capacitor shown m the figure has parallel plates, with each plate having an
area A. The thickness of the dielectric materials are d, and d, and ther relative
permittivities are €; and &,, respectively. Assume that the fringing field eftects are
negligible and g, 1s the permittivity of free space.
Movable Plate
Air
A c1=
o S(:lld dielectric
Fixed Plate
If d,is decreased by 0d,, the resultant capacitance becomes
(A) £y A
2
(B) £y A
d,
d2+8_2
(€) g A
€2
(D) €y A
d,+od;+ G
.
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Q.16 | Among the given options, the smplified form of the Boolean function
F=(A+ AB)+ A.(A+ B).Cis

(A) |A+B+C

B) |A.B.C

(C) B+.A.G

(D) A+B.C

Q.17 | Consider the state-space representation of a system
x = Ax + Bu

where x 1s the state vector, u 1s the mput, A 1s the system matrix and B 1s the mput
matrix. Choose the matrix A from the following options such that the system has a
pole at the origm.

(A) [_g _1 ]
(B) 1 —15 \
— W3

of [R5

(D) [ 0 1‘
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Q.18 | The sinusoidal transfer function corresponding to the polar plot shown i the figure,
for T >0,1s

A |[1-joT

(B) 1—jwT
1+ jwT

(C) 1+ jwT

(D) 1
1+ jwT
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Q.19 | A matrix M 1s constructed by stacking three column vectors v, v,, v; as
M=1[v, v, ;.

Choose the set of vectors from the following options such that rank(M) = 3.

<
—
1
<
&
1
<
L
|

(A) 1
01,
1
(B) 1
11,
1
(©) 1
V4 IO], v,
1

(D) 1
(2 1|, v,
1

g
9
9 -
3 -

<
[
|
<
D
|
<
L
|
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Q.20 | The capacitance formed between two concentric spherical metal shells having radii
x and y with y > x 1S

Note: € is the permittivity of the medium between the shells.

LA) 4n6( i )

(B)

|
|t
|

(D)

Q.21 | A Inear transducer is calbrated for the ranges shown i the figure. The gain of the
transducer 1S mA /°C (rounded off to two decimal places).

Transducer \‘

Temperature Current 4 mA - 20 mA
Sensor Transmitter

Page 17 of 43
Organizing Institute: [IScBengaluru

&
gcollegedumaa
India’s largest Student Review Platform

—



... GATE
e 2024 Instrumentation Engineering (IN)

{IS¢c Bengaluru

Q.22 | Consider a filter defined by the difference equation
y[n] — 0.5 y[n— 2] = a x[n— 4]

where x|n]| and y[n] represent the mput and output, respectively. If the magnitude
response of the filter at w =g 1S ‘H G)‘ = (.5, the value of a 1s

(rounded off to two decimal places).

Q.23 | Consider the circuit shown m the figure.

The CMOS digital logic circuit has mfinite mput mmpedance. Assume the opamp
1S ideal. A 1.8 V Zener diode with a mmnimum Zener current of 2 mA 1s used. The

corresponding maximum value of resistance Rz 1s kQ.
(rounded off to one decimal place).
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Q.24 | Figure shows an amplifier using an NMOS transistor. Assume that the transistor 1s
in saturation with device parameters, pCox = 250 pA/V?, threshold voltage
V1 =0.65 V and W/L = 4. Ignore the channel length modulation effect. The drain

current of the transistor at the operating pomt 1s UA (rounded off to
nearest integer).
3.3V
3.3 kQ
100 k€2
(_'.vnut
Clﬂrgr

\V£ 4 I
" Clm*;:_re i

Q.25 | The number of complex multiplications requwred for computing a 16-point DFT
using the decimation-in-time radix-2 FFT i1s (in integer).

1
Q.26 A 3 X 3 matrix P with all real elements has eigenvalues X 1, and —2. The value
of |[P~1] is (rounded off to nearest integer).
Q.27 | The Nyquist sampling frequency for x(t) = 10sin*(200mt) is Hz

(rounded off to nearest integer).
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Q.28 | The resistance of a 20 k€ resistor 1s measured six consecutive times using an LCR
meter. The first five readings are 19 k€, 18 kQ, 23 kQ, 21 kQ and 17 k.
If the mean of the measurements and the true value are equal, the last reading

1S kQ (rounded off to nearest integer).

Q.29 | Consider the readout circuit of a piezoelectric sensor shown m the figure.

V.
100 pF 200 pF
V('{'

. - v :
Piezoelectric otk

-
Sensor |

'VF. K

When the piezoelectric sensor generates a charge q,), the resulting change i voltage

Vxis =2 V. Then the corresponding change in the voltage Voutis V (rounded
off to nearest integer).

Note: Assume all components are ideal.

Q.30 | The voltage appled and the current drawn by a circuit are
v(t) =954 200 cos(1207mt) + 90 cos(360nt — 60°) V
i(t) =4 cos(120mt — 60°) + 1.5 cos(240nt — 75°) A

The average power absorbed by the circuit 1is W (rounded off to
nearest integer).
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Q.31 | The current i(t) drawn by a circuit i1s given as
i(t) =4+ 30 cos(t) — 20 sin(t) + 15 cos(3t) — 10 sin(3¢t) A

The root-mean-square value of i(t) is A (rounded off to one decimal
place).

Q.32 | A lmear potentiometer (0 — 10 k€2) 1s used to measure the water level as shown in

the figure. The resistance between A and C varies lnearly from 0 to 10 kQ for a
change m water level from O to 20 cm. The sensor 1s excited using a DC voltage

source, Vs = 10 V with an mternal resistance, Rs = 200 Q. If Vou =5 V, the water
level 1s cm (rounded off to one decimal place).

r-—--_ﬂ
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