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Questions from the Paper

Aptitude

1. For the given below figure. PS:QS = 3:1, RT:QT = 5:2, PU: UR = 1:1. If the area of QTS
triangle is 20 cm?, then the area of PQR (in cm?) is .

R

Key: (280)
Exp: Let area of triangle PQR be ‘A’

~.Areaof A QTS = %x SQxQT

1 (1 2
:EX(ZPQJX(7QRJ
1

2 (1
_Z><7><(E><PQ><QR]

= ﬁ x Areaof A PQR

given 20cm’ = LA
14

A =14%20=280cm?

2. Apparent lifelessness dormant life
(A) harbours (B) leads to (C) supports
Key: (A)
Exp: Apparent: looks like
dormant: hidden
Harbour: give shelter

Effect (verb): results in

(D) effects
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3. The boy from town was a in the sleepy village
(A) dog out of herb (B) sheep from heap
(C) fish out of water (D) bird from flock
Key: (O)
Exp: From the statement, it appears that boy found it tough to adapt to a very different
situation.
4. Tanya is older than Eric

Cliff is older than Tanya
Eric is older than cliff

If the first two statements are true, the third statement is

(A) True (B) False (C) Uncertain (D) Data insufficient
Ans: (B)
5. Five teams have to compete a league with every team playing with every other team

exactly once, before going to the next round. How many matches will they have to play to
complete league round of matches?

(A) 20 (B) 10 (C) 8(D) 15
Key: (B)
Exp: For a match to be played, we need 2 teams

No. of matches = No. of ways of selections 2 teams out of 5

=5C, =10

6. Consider the statements given
Statement 1: No manager is leader
Statement 2: All leaders are executives
Conclusion
() No manager is an executive

(IT) No executive is a manager

(A) Conclusion I follow (B) Conclusion II follows
(C) Conclusion I & II follows (D) Neither Conclusion I nor Conclusion II
follows
Key: (D)
Exp:
S+1: S+2:

® O @y
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Therefore concluding diagram can be

E E E
69-6 W0 O
7. A coin is tossed thrice. Let ‘x’ be the event head occur in each of first two tosses. Let ‘y’

be event where tail occurs in third toss, and ‘z’ be the event tail occurs in two tosses.
Based on the above information

(A) X and Y are independent (B) Y and Z are dependent
(C) Y and Z are independent (D) X and Z are independent
Key: (D)

Exp: x={HHT, HHH}
y depends on x
z={TTH, TTT}

~ D is the correct choice.

Technical
1. Consider the following network. Which of the following represent the output voltage?
I:N
+
(]
V, sinot <~> v,
(] —
V... . . A\
(A) EI Sin wt (B) —NV.Sinwt (C) NV.Sinwt (D) _El Sin mt
Key: (B)

Exp: First mark the mutual voltage polarity using dot convention (when a reference current
enters at dot of one coil, it generates positive polarity on dot terminal of other coil)

— Using Transformer ratio EN
V, N, +
NN . -

V, sinot \D v, Vo

=>V,=V, (?) =NV, sin ot

—V, ==V, =-NV,sinot B
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2. Consider the following network, for which it is known that R;, Ry are constant, then for

what value of variable Rg, there will be maximum power transfer to Ry.

(A) R (B) 0 (©) R -R, (D) Re+Rg
Key: (B)

Exp: When load is constant, we should see for what value of resistance current will be
maximum and P, =max

3. For the circuit shown below, the average power dissipated at 1002 resistor is W.
N
L1
10sin1007t (=) 1000
(Assume Diode is ideal)

Key: (0.25)

Exp: The voltage waveform at R =100Q2 is as shown below.

drARVATES

V2, (10/2)
Pav — ms h 4
® R 100
=0.25 Watt
4. In the network shown below capacitor has initial voltage = 10V. Obtain the capacitor

voltage (in volts) at t = 10 msec.

'>$ t=0

Inf —— 10k

Key: (3.67)
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Exp: It is a source free Network where capacitor violtage

V, (t)=V,e55t>0 T=RC=——
100
— loe—IOOt
— x10x1072
V,(10x107) = 10e Lo _ 3 g7y
5. In the network shown below, find the current (in Amperes) through the resistance ‘R’.
v
O
1Q 1Q
10 1A § R=1Q
Key: (1)
Exp: Using supermesh analysis
Mesh 1, 3 form super mesh
2, -L, +2I,-1,=0 Y%
_ _ )
=2I, -2, +21,=0 .. (D &,
Writing KCL at Q 1Q 1, 1Q
-1, =-1 .. Vv AAYAY
Writing KCL on mesh 2 o § I) A § R-10
21, -1, -1, =1 .03 I})
Solution Equation 1, 2,3

=01, =1 =IA

Current through R is I, =1A

Note: Strictly saying it is an ambiguous question as the direction of current is not
mentioned, so it could be —1A as well.

6. The transfer characteristic of two non ideal voltage source are given in figure. If these are
connected in the circuit as shown below, then the current through 1Q register is

3v. 4V

Key: (1.75)
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Exp:

The transfer characteristic curve and the circuit of a non ideal source is given below.

t!

V, R,
RS
1
Slope =——
TR, v,
O
>V
VS
Comparing the curve of X and Y we can conclude that
X: V, =4V, R _=2Q
Y: V,=3V, R =1Q
When we connect these the circuit becomes,
V, =3V
O—VW——
4+3 N\
= =1.75A -10
2+1+1 R =20 r
§ 1Q
V, =4V

7. If the following circuit is under resonance, then the voltage across capacitor V. is
V.
AVAVAY; LA
100 0.1H
+
O 0.F—— Ve
Key: (100)
Exp: Under series resonance condition, voltage across L, C is Q times of the supply voltage.
V. =QV
0.1
Q \f 10 \/ 0 1x107°
V. =QV =(100)(1) =100V
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8.

Key:
Exp:

Exp:

10.

Exp:

11.

Key:

12.

Key:

A

In the network given below,

2

50
0 30 § 40 § 30 4Q
. _|_ ll, Izl _|_ 2V

(1)
By reciprocity theorem, [, =1,
I

il

So =1

2

2
The Transfer function H(s)= SZB;SJFC represents
s"+bs+c
(A) High pass filter (B) Low pass filter

(C) Band pass filter (D) All pass filter
(D)

We can see that the poles and zeros are symmetrical about origin, all pole lie on left half
of s-plane, and all zero on right half of s-plane. This represents an all pass filter.

The following arrangement is made to measure the value of R using V-I method. It is
known that the worst case error induced by voltmeter is 2% and ammeter is 1% then the

maximum error in measurement of R is %.
3)
129
szv"zVX A): 3%
| I = 7

Which of the following bridge is best suited for measurement of resistance whose value
lies in the range 0.001CQ2 to 0.1Q2

(A) Maxwell Bridge (B) Schering Bridge
(C) Kelvin Double Bridge (D) Owens Bridge
©
In the potentiometer shown below determine the value of V.
aR
[ [
|| NV L
\V \'%
R
+
— I Vi pu—
(A) V(1-2a) (B) V(I-a) ©€) aV (D) V(2-a)

(A)

Disclaimer — This paper analysis and questions have been collated based on the memory of some students who
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the correctness of the same.
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Exp:
R
—>
\4 aR \Y%
| |
| [ 4 [
- 4+ = «—1
R
1 Vx R JE B
Writing KVL as per the current direction
v, +(0R) 2~ v =0
R
13. If the current passing through galvanometer is zero, then value of Ry is Q..

Key: (33.33)
Exp: When the current through galvanometer is 0 then its 2 end voltage are same or we can say
the open circuit voltage across galvanometer is 0.

100 200
NV
L\/\/VJ) NV
100 OV, 100
100 ?V*’
RX
||
| ,
2V
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By voltage division, V, =0.5V

V= # R,
100+R

Va = Vb
1 2R,

2 100+R.
=100+R_ =4R

=R =%=33.33Q

X

14. Let 3+4j is a zero of 4™ order FIR filter, then which of following is not a zero of filter?
3 4
A) ——j— B) 3-4j
(A) 55— i53 (B) J
3 4 1 .1
C) —+j— D) ——j—
© 25 ! 25 ©) 2 ! 4
Key: (D)

Exp: The property of a FIR filter is that if Z, is a zero then the remaining zeros are

3 .4 . 3 .4
= = 3-4 = i
[25 25}’ [3-4il; [25+125}

So option D is not matching with any of this.

15. The time period of signal

2mt .
2cosT+cosnt 18 sec.
Key: (6)
H.C.F(2mr,
Exp: o, :—( T n) I
LCM(3,1) 3
271

—=E:>T=6sec
T 3

16. If x(n)zoc‘n‘; 0<|oc|<l,then the ROC of x(n) is
@A) a<lzd<t  ®) |75« © [z<+ D) [Z>1
o o

Key: (A)

Disclaimer — This paper analysis and questions have been collated based on the memory of some students who
appeared in the paper and should be considered only as guidelines. GATEFORUM does not take any responsibility for
the correctness of the same.
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Exp: x(n):a‘“‘ :a“u(n)+[lj u(-n-1) <
o /
1 \
2|>a ; o] <~
o
.
sin—n
17. The impulse response of a discrete time LTI system is h(n) = and the input to the
mn
. sin®_n . .
system is x(n)= ¢, then its output is
nn
(Assume o, > 3 )
_ 5 _ -
. Tn . TN
s S| [sinw,n
(A) (B) : - }
nn 7 7
[ sino, R
© : } D)
| 7n 7n
Key: (D)
Exp: {smom} X[smﬁn} _ [smyn}
7n n mmn
where y = min (o)
Output g(n)=x(n)*h(n)
In frequency domain they will be multiplied.

18. A signal n(t) having maximum frequency f,, , then the maximum frequency of x*(t) is
(A) f, (B) 2f, (C) 4f, (D) 8f,,

Key: (B)

Exp: Multiplication in time domain corresponds to convolution in frequency domain
x (t) —>x(f)*x(f)

Using limit property of convolution x*(t) have maximum frequency 2f;,.

19. A signal is band limited to 12 kHz. A portion of it i.e. from 10 kHz to 12 kHz is corrupted
by effect of additive noise. The theoretical Nyquist frequency required to recover the
uncorrupted part of signal is KHz.

Key: (20)
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Exp: uncorrupted part
. __y hoise
noise
12 -0 10 12 Z10 |10 kHz.
2
. . 1
20. The transfer function of a open -loop control system is % , then the angle of
S+ 48+
arrival is
i i T Sm
A) +— B) +— C) +— D) +—
(A) 1 (B) 3 © 5 D) ~
Key: (A)

Exp: Angle of arrival is calculated on a complex zero and it is given by,

¢, =180—|GH (at a + ve imaginary zero)

G(s)=

(s+3+i)(s+3-1)

(s+1+i)(s+1-1)

z[—3+i+3+i][—3+i+3—i]= [21]
[-3-i+1+i][-3+i+1-i] [-2+2i][-2]

G(-3+i)

2
G(-3+i)=90°—|180° —tan ' = [—| 180°
(-3+1) { an 2} [ }
—90° — 180° + 45° —180° =135°
¢, =180°~135° =45° =/}

Other angle will be same with opposite sign * %

21. The transfer function of a second order control system is then % overshoot at its

st +1

step response is %.
Key: (100)
Exp: Comparing the denominator, &= 0
.
% Overshoot = e\/l’? x100=100

22. Consider the A and B matrix for a control system, then the value of a so that the system
is not controllable is

A:Ec ﬂ B:ﬁl}

Key: (3)
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Exp: For a system to be uncontrollable, its controllability determinant should be equal to zero.

23.

Exp:

24.

Key:

Exp:

Q. =|BAB|=0

ol o] L), 1l

1 3
QC=|BAB|—>‘ =0
I a

=o0-3=0= a=+3

Consider the following circuit, the switch is momentarily closed. Which of following is

true?
. > [>o > .
— —e
Logicl
(A) Only X will latch (B) Only Y will latch
(C) Both X, Y will latch (D) Both X, Y will toggle
(D)

The above circuit is a stable multivibrator circuit, where odd numbers of inverter are there
in the loop. In such a circuit, irrespective of the position of output, it always toggles.

— Latching means X and Y will be fixed to same value, in this case it is not possible.

In the logic circuit shown below, obtain the output expression.

(A) XY +XY (B) XY +XY (C) X+XY (D) X+XY+XY

W

Output

(A)

Output of upper AND gate is XY
Output of lower AND gate is XY
Output of OR gate is XY + XY .

Disclaimer — This paper analysis and questions have been collated based on the memory of some students who
appeared in the paper and should be considered only as guidelines. GATEFORUM does not take any responsibility for
the correctness of the same.
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25. In the logic circuit shown below, all the logic gates have identical delay. Which of the
following is a true statement regarding output?

TEST So—>o Do—} o

The test signal makes a transition from O to 1 att=10

(A) Output is high (B) Output is low
(C) Output is first low to high then low (D) Output is first high to low then high
Key: (D)
Exp: For analysis point of view assume delay of each gate is 10 msec. However we can take
any value.

— By referring the circuit the upper input to the NAND gate is direct test signal.
The lower input to NAND gate is TEST but with a delay of 30 nsec.

— Assuming the delay of NAND gate is 0. First draw output waveform (ideal case) then
shift that by 10 msec. i.e. introduce the delay.

Test 0

Test
(With delay =30n sec)

0 .
Output with |
delay =0
30nsec
0

Output with

NAND gate

delay =10 n sec

0 10 nsec 40 nsec

So we can clearly say that initial output change from high to low, then it changes from
low to high and then finally at steady state output is 1.

Note: Saying output is high (option A) will be wrong here. We are not interested to find
steady state output.

Disclaimer — This paper analysis and questions have been collated based on the memory of some students who
appeared in the paper and should be considered only as guidelines. GATEFORUM does not take any responsibility for
the correctness of the same.
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26. Evaluate the integral Cﬁd—f where the contain is unit circle taken in clockwise direction.
z
(A) 2mi B) 0 (C) —2mi (D) 4mi
Key: (B)

Exp: Residueatz=01s 0so by C.J.T 95%2 =2mix0=0
V4

27. A square matrix of order n has rank r then the no.of linearly independent solution.

(A) n B)r ©) n—r (D) n+r
Key: (O)
28. For the op-amp circuit shown below, assume that the open loop transfer function is

4
A: Lﬁ} .
1+107s
The bandwidth of circuit is
A) 10° (B) 10" (C) 10° (D) 10°
V.

9kQ2

ikg;

Key: (D)
Exp: Closed loop transfer function Acp
A
A = o
1+A,B
4
R.
HereAOLzL%,Bz - =L=0.1
1+107s R, +R; 9+1
10*
A - 1107 _ 10
< 10*x0.1  1+107s+10°
1+107s
3 10 _ 10
T 103 6 ~
107 +107s +1 1+i6
10

— In a first order transfer function

the bandwidth of system is given by 1
1+st Y £ Y %

BW=10°

Disclaimer — This paper analysis and questions have been collated based on the memory of some students who
appeared in the paper and should be considered only as guidelines. GATEFORUM does not take any responsibility for
the correctness of the same.
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29. In the circuit given below, Rt represent the resistance of a thermistor whose relation with

temperature is described by R; =R [1+aT]. Assume R, =100€, o =0.0039 /°C,
T =100°C and obtain V, (in Volts)?

Key: (1.39)

Exp: Using the above information
R, =R [l+0oT]
=100[1+0.0039%100] =139

— Since it is a non inverting amplifier its output voltage w.r.t ground is

1+& V. = 1+@ =2.39V
R, 100

— But here V, is not w.r.t ground, it is across Rt

So V, =2.39-1=1.39V

30. The instrument used for measurement of flow is
(A) Pirani gauge (B) Orifice plate
(C) Bourdon tube (D) Strain gauge
Key: (B)
31. In pH measurement, the relation between potential and temperature is
(A) BocT? B) B () EecT (D) Bor—
Key: (O)
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