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Q.1-Q.25carry onemark each.

Q.1 Consider a system of linear equations:

X—-2y+3z=-1,
X-3y+4z=1, and
-2X+4y—-6z=Kk.

The value of K for which the system has infinitely many solutions is

Q2 A function f(X)=1—X+X is defined in the closed interval [-1,1]. The value of X, in the

open interval (—1, 1) for which the mean value theorem is satisfied, is

(A) —1/2 (B) —1/3 (C) 1/3 (D) 1/2

Q.3 Suppose 4 and B are two independent events with probabilities P(A) # 0 and P(B) # 0. Let A
and B be their complements. Which one of the following statements is FALSE?

(A)P(AnB) = P(A)P(B) (B) P(A|B) = P(4)
(C)P(AUB) =P(A) + P(B) (D) P(An B) = P(A)P(B)

Q.4  Let Z= X+1iYy be a complex variable. Consider that contour integration is performed along the unit
circle in anticlockwise direction. Which one of the following statements is NOT TRUE?

at z=11is 1/2

4
(A) The residue of =

(B) 456 z2dz =0

1 1
©) 2_m¢C ;dZ =1

(D) Z (complex conjugate of Z) is an analytical function

Q.5 1 4 1 2
The value of p such that the vector [2] is an eigenvector of the matrix [ p 2 1 ] is
3 14 -4 10

Q.6 In the circuit shown, at resonance, the amplitude of the sinusoidal voltage (in Volts) across the
capacitor is

4Q 0.1mH
4 yWwW—mm

ors) @ =T 1HF
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Q.7

Q.8

Q.9

Q.10

In the network shown in the figure, all resistors are identical with R = 300 Q. The resistance
R (in Q) of the network is

,_) R =300 Q
Rab
o
b
In the given circuit, the values of V, and V, respectively are
40
AAAY
b
+ 21 +
Vs 5A 4Q 40 <1> v,
(A)5V,25V (B) 10V, 30 V (C) 15V, 35V (D) 0V,20V

A region of negative differential resistance is observed in the current voltage characteristics of a
silicon PN junction if

(A) both the P-region and the N-region are heavily doped

(B) the N-region is heavily doped compared to the P-region

(C) the P-region is heavily doped compared to the N-region

(D) an intrinsic silicon region is inserted between the P-region and the N-region

A silicon sample is uniformly doped with donor type impurities with a concentration of 10'® /cm”.
The electron and hole mobilities in the sample are 1200 cm?/V-s and 400 cm?/V-s respectively.
Assume complete ionization of impurities. The charge of an electron is 1.6 x10"° C. The resistivity
of the sample (in Q-cm) is

EC
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Q.11  For the circuit with ideal diodes shown in the figure, the shape of the output (v,,.) for the given
sine wave input (v;,) will be

(A) B)

©) (D) /N
AN . T T

Q.12 In the circuit shown below, the Zener diode is ideal and the Zener voltage is 6 V. The output
voltage V, (in volts) is

1kQ
AAAY

+
10V —— ZX 1kQ § Vg

Q.13 In the circuit shown, the switch SW is thrown from position A to position B at time t=0. The
energy (in pJ) taken from the 3 V source to charge the 0.1 uF capacitor from 0 Vto 3 V is

3y 120Q  gSW,

(A)0.3 (B) 0.45 (C)0.9 (D)3
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Q.14 In an 8085 microprocessor, the shift registers which store the result of an addition and the overflow
bit are, respectively
(A)Band F
(B)Aand F
(C)Hand F
(D) A and C
Q.15 A 16 Kb (=16,384 bit) memory array is designed as a square with an aspect ratio of one (number of
rows is equal to the number of columns). The minimum number of address lines needed for the
row decoder is
Q.16 Consider a four bit D to A converter. The analog value corresponding to digital signals of values
0000 and 0001 are 0 V and 0.0625 V respectively. The analog value (in Volts) corresponding to
the digital signal 1111 is
Q.17 The result of the convolution x(—t) * §(—t — ty) is
(A) x(t + to) (B) x(t — to) (C) x(=t+to) (D) x(—t —to)
Q.18 The waveform of a periodic signal X(t) is shown in the figure.
X(1)
3
N NN
4 - \I -1 2 3\]
3
. . t-1 .
A signal g(1) is defined by g(t) =X - ) The average power of g(t)is .
Q.19 Negative feedback in a closed-loop control system DOES NOT
(A) reduce the overall gain (B) reduce bandwidth
(C) improve disturbance rejection (D) reduce sensitivity to parameter variation
Q.20 A unity negative feedback system has the open-loop transfer function G(s) = K The
s(s+1)(s+3)
value of the gain K (>0) at which the root locus crosses the imaginary axis is .
Q21 The polar plot of the transfer function G(s) = 12&9:_01) for 0 <® < oo will be in the
(A) first quadrant
(B) second quadrant
(C) third quadrant
(D) fourth quadrant
EC 413
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Q.22 A sinusoidal signal of 2 kHz frequency is applied to a delta modulator. The sampling rate and
step-size A of the delta modulator are 20,000 samples per second and 0.1 V, respectively.
To prevent slope overload, the maximum amplitude of the sinusoidal signal (in Volts) is
1 1
(A) — B) —
2 V4
2
© — (D) 7
T
Q.23 Consider the signal S(t) = m(t) cos(27 f t) + M(t) sin(27 f_t) where fY(t) denotes the Hilbert
transform of M(t) and the bandwidth of M(t) is very small compared to f_. The signal S(t) is a
(A) high-pass signal
(B) low-pass signal
(C) band-pass signal
(D) double sideband suppressed carrier signal
Q.24  Consider a straight, infinitely long, current carrying conductor lying on the z-axis. Which one of the
following plots (in linear scale) qualitatively represents the dependence of H, on r, where H,, is the
magnitude of the azimuthal component of magnetic field outside the conductor and r is the radial
distance from the conductor?
(A) (B)
H¢ A H(I) A
r; rr
©) (D)
H(I) A H¢ A
r= r
Q.25 The electric field component of a plane wave traveling in a lossless dielectric medium is given by
= A z . .
E(z,t)=a,2cos (mgt _ﬁ) V/m. The wavelength (in m) for the wave is
EC 5/13
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Q. 26— Q. 55 carry two marks each.

Q26 . e _dy . dy . -
The solution of the differential equation © + 2& +y=0 with y(0)=Y(0)=11is
(A) (2-t)é B) (1+2t)e™
©) (2+t)e™ (D) (1-2t)e

Q27 A vector P is given by P = X3 & - Xz 2 C_i - xz Z &Z . Which one of the fOllOWil’lg statements
g Yy Y Ay vy ay y

(A) P is solenoidal, but not irrotational
(B) P is irrotational, but not solenoidal
©) P is neither solenoidal nor irrotational
(D) P is both solenoidal and irrotational

Q.28  Which one of the following graphs describes the function f(x) = e *(x®2 + x+ 1) ?

(A) f(x) (B) f(x)

X X
©) f(x) (D) f(x)

X A

X \/ X

Q29 The maximum area (in square units) of a rectangle whose vertices lie on the ellipse x> + 4y2 =1is

Q.30 The damping ratio of a series RLC circuit can be expressed as

R’C
(B)
2L R

2L R [C 2 [L
(A) C © T\T @) =\
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Q.31 In the circuit shown, switch SW is closed at t = 0. Assuming zero initial conditions, the value of
V(1) (in Volts) att = 1 sec is

t=0 30
SW +
10V 5
p— 2Q EF £= (1)

Q.32 In the given circuit, the maximum power (in Watts) that can be transferred to the load R is

2Q

A4

(\/ slov,, j2€2 R, §

Q.33 The built-in potential of an abrupt p-n junction is 0.75 V. If its junction capacitance (C;) at a reverse
bias (Vr) of 1.25 V is 5 pF, the value of C; (in pF) when VR =7.25 V is

Q.34 A MOSFET in saturation has a drain current of 1 mA for Vpg = 0.5 V. If the channel length
modulation coefficient is 0.05 V™', the output resistance (in kQ) of the MOSFET is

Q.35 For a silicon diode with long P and N regions, the accepter and donor impurity concentrations are
1 x 10" em®and 1 x 10" em™, respectively. The lifetimes of electrons in P region and holes in N
region are both 100 ps. The electron and hole diffusion coefficients are 49 cm”/s and 36 cm?s,
respectively. Assume kT/q = 26 mV, the intrinsic carrier concentration is 1 x 10" e¢m?, and
q=1.6 x 10" C. When a forward voltage of 208 mV is applied across the diode, the hole current
density (in nA/cm®) injected from P region to N region is .

Q.36  The Boolean expression F(X,Y,Z)=XYZ+ XYZ+XYZ + XYZ converted into the canonical
product of sum (POS) form is

(A) X+Y+Z)X+Y+Z)X+Y+Z)(X+Y+Z)  (B) X+Y+Z)X+Y+Z)(X+Y+Z)(X+Y+Z)

(C©) X+Y+Z)X+Y+Z)X+Y+Z)X+Y+Z) (D) X+Y+Z)(X+Y+Z)X+Y+Z) (X+Y+Z)
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Q.37

Q.38

Q.39

All the logic gates shown in the figure have a propagation delay of 20 ns. Let A=C=0and B=1
until time t = 0. At t =0, all the inputs flip (i.e., A= C =1 and B = 0) and remain in that state. For
t> 0, output Z = 1 for a duration (in ns) of .

B —{>o— ) )—7

C

A 3-input majority gate is defined by the logic function M (a,b,c) = ab+bc+ca. Which one of
the following gates is represented by the function M (M (a,b,c),M (a,b,T),c) ?

(A) 3-input NAND gate (B) 3-input XOR gate
(C) 3-input NOR gate (D) 3-input XNOR gate

For the NMOSFET in the circuit shown, the threshold voltage is V;;, , where V;;, > 0. The source
voltage Vs is varied from 0 to Vpp. Neglecting the channel length modulation, the drain current I,
as a function of Vg is represented by

A
o

—5

Vss _’!
(A) (B)
| D I D
V& V$
VDD - Vth Vth
© (D)
Io lo
Vs , Vss
Voo - Vi Voo = Vin

EC
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Q.40 In the circuit shown, assume that the opamp is ideal. The bridge output voltage V, (in mV) for

0=0.05is
100 Q 3
VW 1V
250 (1+8) Q 250 (1-8) Q —
250 (1-8) Q 250 (1+0) Q
A%
100 Q %

Q.41 The circuit shown in the figure has an ideal opamp. The oscillation frequency and the condition to

sustain the oscillations, respectively, are

R,
— MW
R,

oL Fl R
Rl

(A) — and R/ =R, (B) — and R =4R,

(©) ﬁ and R =R, (D) ﬁ and R = 4R,

Q.42 In the circuit shown, I; = 80 mA and I,=4 mA. Transistors T, and T, are identical. Assume that the
thermal voltage Vr is 26 mV at 27 °C. At 50 °C, the value of the voltage V,, =V, =V, (in mV) is
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Q43 Two sequences [a, b, C] and [A, B, C] are related as,

Al 1 1 17a o
Bl=[1 W' W?|b| where W,=¢ 3.
cl |1 w2 w*|lc

If another sequence [ P, g, r| is derived as,

r]
pl 1 1 171 0o o0 A/3
ql=[1 W' wW2|lo w? o |B/3
r |1 W2 WAoo 0 W|[C/3

b

then the relationship between the sequences [ p, g, I‘] and [a, b, C] is

A) [p.g.r]=[bac] B) [p. g r]=[b,c, a]
© [p.a.r]=[c ab] D) [p.g.r]=[c b, a]

Q.44  For the discrete-time system shown in the figure, the poles of the system transfer function are
located at

Xn] —»(—P »(1) > Y[n]

| O\Im{

(A)2, 3 (B) % 3 (©)

N |-
W

1

’ (D) 2, 5

Q.45 The pole-zero diagram of a causal and stable discrete-time system is shown in the figure. The zero
at the origin has multiplicity 4. The impulse response of the system is h[n]. If h[0] = 1, we can
conclude

Im(2)

Re(2)

(A)h
(B) h
©h
(D) h

n] is real for all n

n] is purely imaginary for all n

n] is real for only even n

n] is purely imaginary for only odd n

— e —
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Q.46  The open-loop transfer function of a plant in a unity feedback configuration is given as
K(s+4
(s+8)(s”-9)

. The value of the gain K(> 0) for which —1+ j2 lies on the root locus is

Q.47 A lead compensator network includes a parallel combination of Rand C in the feed-forward path. If

S+2
the transfer function of the compensator is G,(S) = e the value of RC is
S+

Q.48

K 1
A plant transfer function is given as G(S) =| K, + —L . When the plant operates in a
S )s(s+2)

unity feedback configuration, the condition for the stability of the closed loop system is

A) K, >%>O (B) 2K, >Kp >0 (€) 2K, <K, (D) 2K, >K,

Q.49 The input X to the Binary Symmetric Channel (BSC) shown in the figure is ‘1’ with probability 0.8.
The cross-over probability is 1/7. If the received bit Y = 0, the conditional probability that ‘1’ was
transmitted is

X Y
617
0 0
PIX=0]=02
3 17
PIX=1]=0.38
! o !

Q.50 The transmitted signal in a GSM system is of 200 kHz bandwidth and 8 users share a common
bandwidth using TDMA. If at a given time 12 users are talking in a cell, the total bandwidth of the
signal received by the base station of the cell will be at least (in kHz)
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Q.51

Q.52

Q.53

Q.54

In the system shown in Figure (a), m(t) is a low-pass signal with bandwidth W Hz. The frequency
response of the band-pass filter H( f ) is shown in Figure (b). If it is desired that the output signal
z(t) = 10x(t), the maximum value of W (in Hz) should be strictly less than

X(t) = m(t) cos(2400mt)_ y(t) = 10X (1) + X(t) H(f) 2ty

Amp]iﬁer Band—pass
filter
(a)
H(f)
1
-1700 -700 0 700 1700 f(Hz)
(b)

1 2
A source emits bit 0 with probability Eand bit 1 with probabilityg. The emitted bits are

communicated to the receiver. The receiver decides for either O or 1 based on the received value
R. It is given that the conditional density functions of Rare as

1 1

—, —3<x<l, —, —1=Xxs5,
fwo(l’)Z 4 and fm(r): 6

0, otherwise, 0, otherwise.

The minimum decision error probability is
A O (B) 1/12 (©) 1/9 (D) 1/6
The longitudinal component of the magnetic field inside an air-filled rectangular waveguide made
of a perfect electric conductor is given by the following expression
H,(x,y,z,t) = 0.1 cos(25mx) cos(30.3 wy) cos(12m x 10°t — fz) (A/m)

The cross-sectional dimensions of the waveguide are given as a = 0.08 m and b = 0.033 m. The
mode of propagation inside the waveguide is

(A) T™M,, (B) TM,,
©) TE, (D) TE,,

The electric field intensity of a plane wave traveling in free space is given by the following
expression

E(x,t) = a, 24 1 cos(wt — kox) (V/m)

In this field, consider a square area 10 cm x 10 cm on a plane x + y = 1. The total time-averaged
power (in mW) passing through the square area is

EC
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Q.55 Consider a uniform plane wave with amplitude (Eo) of 10 V/m and 1.1 GHz frequency travelling in
air, and incident normally on a dielectric medium with complex relative permittivity (¢;) and
permeability (1,) as shown in the figure.

Air Dielectric

n =120 Q n=1-j2

g=1-j2

- > [ ]
<— |E[=?
10cm

|[Egl =10 V/m
Freq=1.1 GHz

The magnitude of the transmitted electric field component (in V/m) after it has travelled a distance
of 10 cm inside the dielectric region is

END OF THE QUESTION PAPER
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Graduate Aptitude Test in Engineering

Notations :
l.OptiOﬂS shomwl in greer color and with L 1001 Are Correct.

2 Options shown in red color and with % icon are incorrect.

Question Paper Name: EC: ELECTRONICS AND COMMUNICATION ENGINEERING 31st Jan Shiftl
Number of Questions: 65
Total Marks: 100.0

Wrong answer for MCQ will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions.

General Aptitnde
Number of Questions: 10
Section Marks: 15.0

|Q.1 to Q.5 carry 1 mark each & Q.6 to Q.10 carry 2 marks each.l

Question Number : 1 Question Type : MCQ

Choose the most appropriate word from the options given below to complete the following
sentence.

The principal presented the cluef guest with a . as token of appreciation.

{(A) momento (B) memento (C) momentum (D) moment
Options :
1% 4
2. ¥E
z 8 C
4 %D

Question Number : 2 Question Type : MCQ

Choose the appropriate word/phrase, out of the four options given below, to complete the following
sentence:

Frogs

(A) croak (B) roar (C) hiss (D) patter

Options :
1.9 4
2 % B
3 % C
4 % D

Question Number : 3 Question Type : MCQ



Prabhat_Verma
Rectangle

Prabhat_Verma
Rectangle

Prabhat_Verma
Typewritten text
Wrong answer for MCQ will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions.

Prabhat_Verma
Typewritten text
Q.1 to Q.5 carry 1 mark each & Q.6 to Q.10 carry 2 marks each.


Choose the word most simlar in meamng to the given word:

Educe
(A) Exert (B) Educate (C) Extract (D) Extend

Options :
1% 4
2. % B
3.V C
4 % D

Question Number : 4 Question Type : MCQ

—h +b
Operators [, {}a.n.d—*a:redeﬂnedb}':ajb=a—; alb= a—; a—b=ab.
b

a+b a-—

Find the value of (66 O 6) — (66 © 6).

(A)-2 @)1 01 (D)2
Options :
1. % 4
> ® B
3V C
4 ® D

Question Number : 5 Question Type : MCQ
Iflog, (5/7) =—1/3, then the value of x 15

(A) 343/125
(B) 125/343
(C) —25/49
(D) —49/25

Options :

1.9 4

> ®E

3 ®C

4 ® D

Question Number : 6 Question Type : MCQ

The following question presents a sentence. part of which 1s underlined. Beneath the sentence vou
find four ways of phrasing the underlined part. Following the requirements of the standard written
English select the answer that produces the most effective sentence.

Tuberculosis, together with its effects. ranks one of the leading causes of death 1n India.

(A) ranks as one of the leading causes of death

(B) rank as one of the leading causes of death

(C) has the rank of one of the leading causes of death
(D) are one of the leading causes of death




Options :
1.v 4
2. % B
3 % C
4 % D

Question Number : 7 Question Type : MCQ
Read the following paragraph and choose the correct statement.

Climate change has reduced human security and threatened human well being. An ignored reality
of human progress 1s that human security largely depends upon environmental security. But on the
contrary, human progress seems contradictory to environmental secunty. To keep up both at the
required level 1s a challenge to be addressed by one and all. One of the ways to curb the climate
change may be suitable scientific innovations. while the other mav be the Gandhian perspective on
small scale progress with focus on sustainability.

(A) Human progress and security are positively associated with environmental secunty.
(B) Human progress 1s contradictory to environmental security.
{C) Human securnty is contradictory to environmental security.
(D) Human progress depends upon environmental security.
Options :
1 % 4
2 ¥ B
3 % C
4. % D

Question Number : 8 Question Type : NAT
Fill in the missing value

Correct Answer :

-

D

Question Number : 9 Question Type : MCQ



A cube of side 3 umts 15 formed vsing a set of smaller cubes of side 1 vnut. Find the proportion of
the number of faces of the smaller cubes visible to those which are NOT wvisible.

(A)1:4 B)1:3 )12 D)2:3
Options :
1. % 4
o ®E
3V C
4 %D

Question Number : 10 Question Type : MCQ

Humpty Dumpty sits on a wall every day while having lunch. The wall sometimes breaks. A person
sitting on the wall falls if the wall breaks.

Which one of the statements below 15 logically valid and can be inferred from the above sentences?

(A) Humpty Dumpty always falls while having lunch

(B) Humpty Dumpty does not fall sometimes while having lunch

(C) Humpty Dumpty never falls dunng dinner

(D) When Humpty Dumpty does not sit on the wall. the wall does not break

Options :
1. % 4
o ¥ E
3 % C
4 %D

Electronics and Corrmmunicaticon Engineering
Number of Questions: 55
Section Marks: 85.0

|Q.11 to Q.35 carry 1 mark each & Q.36 to Q.65 carry 2 marks each.l

Question Number : 11 Question Type : NAT

Consider a system of linear equations:
x—2y+3z=-1,
x—3y+4z=1, and
—2x+4y—-6z=k.

The value of k& for which the system has mfimtely many solutions is

Correct Answer:
5

Question Number : 12 Question Type : MCQ


Prabhat_Verma
Typewritten text
Q.11 to Q.35 carry 1 mark each & Q.36 to Q.65 carry 2 marks each.
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A function f(x)=1—x"+x is defined in the closed inferval [—1. 1] . The value of x| in the

open interval (—1.1) for which the mean value theorem is satisfied, is

(A) —1/2 (B) —1/3 (C) 1/3 D) 1/2
Options :
1. % 4
2 ¥ E
3 R C
4 # D

Question Number : 13 Question Type : MCQ

Suppose A and B are two independent events with probabilities P(4) # 0 and P(B) = 0. Let A
and B be their complements. Which one of the following statements 15 FALSE?

(A)P(AnB) =P(A)P(B) (B) P(A|B) = P(4)
(C)P(AUB) = P(A) + P(B) (D)P(AnB) =P(A)P(B)
Options :
1. % 4
o %R
3V C
4 ® D

Question Number : 14 Question Type : MCQ

Let z = x +1iy be a complex variable. Consider that contour integration 1s performed along the unit
circle in anticlockwise direction. Which one of the following statements 1s NOT TRUE?

-
s

(A) The residue of

=
i

(B) gﬁc 72dz = 1

(©) ﬁfﬁrs ldz=1

Z
(D) Z (complex conjugate of Z ) 1s an analytical function
Options :
1% 4
2. %R
3. % C
4. v D

Question Number : 15 Question Type : NAT



1
The value of p such that the vector [2] 15 an eigenvector of the matrix
3

4 1 2
p 2 1|1s

14 —4 10

Correct Answer :

Question Number : 16 Question Type : NAT

In the circuit shown, at resonance, the amplitude of the sinusoidal voltage (in Volts) across the
capacitor 1s

40  0.1mH
YW—"1

10cos mt+ 1
(Volts) X TRF

Correct Answer:

Question Number : 17 Question Type : NAT

In the network shown in the figure, all resistors are identical with R = 300 ). The resistance
R, (1n £2) of the network 1s

I—y R=300Q
Ra

o

b

Correct Answer :

Question Number : 18 Question Type : MCQ



In the given circuit, the values of ¥ and ¥, respectively are

40
—A

b

HONEER IR OX

Fa

(A)5V,25V (B)10V,30V C) 15V.35V (D) 0V,20V
Options :
1.9 4
o2 #®E
3 % C
4 % D

Question Number : 19 Question Type : MCQ

A region of negative differential resistance 1s observed in the current voltage characteristics of a
silicon PN junction if

(A) both the P-region and the N-region are heavily doped

(B) the N-region 1s heavily doped compared to the P-region

(C) the P-region 1s heavily doped compared to the N-region

(D) an mtrinsic silicon region 1s inserted between the P-region and the N-region

Options :
1.v 4
2 ® B
3 % C
4 %D

Question Number : 20 Question Type : NAT

A silicon sample is uniformly doped with donor type impurities with a concentration of 10" /em’
The electron and hole mobilities in the sample are 1200 em?®/V-s and 400 cm?/V-s respectively.
Assume complete ionization of impurities. The charge of an electron is 1.6 107 C_ The resistivity
of the sample (1n Q-cm) 15

Correct Answer :
0.50 to 0.54

Question Number : 21 Question Type : MCQ



For the circut with 1deal diodes shown i the figure, the shape of the output (v,,.) for the given
sine wave input (v;,) will be

(A)

©

Options :
1 % 4
2. % B
3.¥C
4. % D
Question Number : 22 Question Type : NAT
In the circuit shown below, the Zener diode 1s 1deal and the Zener voltage 1s 6 V. The output

voltage V, (mn volts) 1s

1kQ2
—A

+
10V —— Zg 1KQ 2 Vo

Correct Answer :

5

Question Number : 23 Question Type : MCQ



In the circuit shown, the switch SW 1s thrown from position A4 to position B at tume t=0. The
energy (in WJ) taken from the 3 V source to charge the 0.1 UF capacitor from 0 Vto 3 V 1s

3y 120Q ki

(A) 0.3 (B) 0.45 (C) 0.9 (D) 3

Options :
1. % 4
o ®E
3 ¥
4 %D

Question Number : 24 Question Type : MCQ

In an 8085 microprocessor, the shift registers which store the result of an addition and the overflow
bt are, respectively

(A)Band F
(B) Aand F
(C)Hand F
(D) A and C

Options :
1% 4
o ¥ E
3 % C
4 %D

Question Number : 25 Question Type : NAT

A 16 Kb (=16,384 bit) memory array 1s designed as a square with an aspect ratio of one (number of

rows 15 equal to the number of columns). The nmumimum number of address lines needed for the
row decoder 15

Correct Answer:
7

Question Number : 26 Question Type : NAT



Consider a four bit D to A converter. The analog value corresponding to digital signals of values
0000 and 0001 are 0 V and 0.0625 V respectively. The analog value (in Volts) corresponding to
the digital signal 1111 1s .

Correct Answer :
0.93 t0 0.94

Question Number : 27 Question Type : MCQ
The result of the convolution x(—t) + §(—t — tg) is
(A) x(t + to) (B) x(t — to) ©) x(—t+to) D) x(—t—tp)
Options :
1 % 4
2 % B

3 ®C
4 ¥ D

Question Number : 28 Question Type : NAT
The waveform of a periodic signal x(¢) 1s shown in the figure.

M x()

3
l\—l 1|\4}r
—1-\]-1 13\]

3

r—1
A signal g(1) is defined by g(f) = ILT] . The average power of 2(f)is

Correct Answer :
5

Question Number : 29 Question Type : MCQ

Negative feedback in a closed-loop control system DOES NOT

(A) reduce the overall gain (B) reduce bandwidth

(C) improve disturbance rejection (D) reduce sensitivity to parameter variation
Options :
1% 4

= ¥ E



o B o
4 ® D

Question Number : 30 Question Type : NAT
K

A unity negative feedback system has the open-loop transfer function G(s) = SGEDEE3) The

value of the gamn X (>0) at which the root locus crosses the imaginary axis 1s

Correct Answer :
12

Question Number : 31 Question Type : MCQ

10(s+1)

The polar plot of the transfer function G(s) = e

for 0 <@ < oo will be 1n the

(A) first quadrant
(B) second quadrant
(C) third quadrant
(D) fourth quadrant

Options :
1.9 4
o % E
3 % C
4 %D

Question Number : 32 Question Type : MCQ

A smusoidal signal of 2 kHz frequency 1s applied to a delta modulator. The sampling rate and
step-size A of the delta modulator are 20.000 samples per second and 0.1 V, respectively.

To prevent slope overload, the maximum amplitude of the sinusoidal signal (in Volts) 1s

1 1
(A) = (B) ;
© =
T

D) =

Options :
1. v 4

> ® B
3 R o
4 ® DO

Question Number : 33 Question Type : MCQ



Consider the signal s(f) = m(t) cos(2x f.t) + m(t) sin(2x f.t) where m(t) denotes the Hilbert
transform of m(t) and the bandwidth of m(r) 1s very small compared to f_. The signal s(z)1s a
(A) high-pass signal

(B) low-pass signal

(C) band-pass signal
(D) double sideband suppressed carrier signal

Options :
1% 4
2. % B
3.V C
4 % D

Question Number : 34 Question Type : MCQ

Consider a straight, infinitely long, current carrymg conductor lying on the z-axis. Which one of the
following plots (1n linear scale) qualitatively represents the dependence of Hy on r, where H; 1s the
magnitude of the azimuthal component of magnetic field outside the conductor and r 1s the radial
distance from the conductor?

(A) B)
Hg H¢ Y

L

¥

© @)

Options :
1% 4
o % E
3 V¥
4 %D

Question Number : 35 Question Type : NAT



The electric field component of a plane wave traveling in a lossless dielectric medium 1s given by

E(z.t)= a,2 CDS( 108t — J_l V/m. The wavelength (in m) for the wave is

Correct Answer :
8.85t0 8.92

Question Number : 36 Question Type : MCQ

d*y ) ;
The solution of the differential equation dt.j £ 5 2% +y=0 with ¥(0)=»(0)=11s
1) (2-1é ®) (1+20)e™!
© @2+pHe” @) (1-2t)é
Options :
1% 4
2 ¥ E
3 % C
4 %D

Question Number : 37 Question Type : MCQ

A vector P is given by P = x3y d, — x2y? d, — x?yz @, . Which one of the following statements
1s TRUE?

(A) Pis solenoidal, but not nrotational
(B) P is irrotational but not solenoidal
(C) P is neither solenoidal nor irrotational
(D) P is both solenoidal and irrotational

Options :
1.9 4
2 % B
3 % C
4 % D

Question Number : 38 Question Type : MCQ



Which one of the following graphs describes the function f(x) = e ™*(x* + x+ 1) ?

(A) (%) (B) } (%)

©  {(X) (D) 1 f(x)

Options :
1% 4
o ¥ E
3 % C
4 %D

Question Number : 39 Question Type : NAT

The maximum area (in square units) of a rectangle whose vertices lie on the ellipse X +4 y:' =115

Correct Answer:
0.95 to 1.05

Question Number : 40 Question Type : MCQ
The damping ratio of a series RLC circmt can be expressed as

R'C 2L R |C 2 (L
By LS e
21 ; }R"C © TNT ®@) R\/;

Options :
1. % 4
o ®E
3 ¥
4 %D

(A)

Question Number : 41 Question Type : NAT



In the circuit shown, switch SW 1s closed at f = 0. Assuming zero inifial conditions, the value of
v.(f) (in Volts) at r = 1 sec 1s

t=0 30
oW
SW

.I.
10 V

Correct Answer:

Question Number : 42 Question Type : NAT

In the given circuit, the maximum power (1n Watts) that can be transferred to the load Ry 1s

20
"A%A

slov,, g i2Q R,

Correct Answer:

Question Number : 43 Question Type : NAT

The bult-in potential of an abrupt p-n junction 1s 0.75 V. If its junction capacitance (Cj) at a reverse
bias (Vz) of 1.25 V 1s 5 pF, the value of C; (in pF) when Vy =7.25 V15

Correct Answer :

Question Number : 44 Question Type : NAT



A MOSFET 1n saturation has a dramn current of 1 mA for Vps = 0.5 V. If the channel length
modulation coefficient is 0.05 V', the output resistance (in k€2) of the MOSFET 1s

Correct Answer :
19 to 21

Question Number : 45 Question Type : NAT

For a silicon diode with long P and N regions, the accepter and donor impurity concentrations are
1% 107 em®and 1 % 10" em™, respectively. The lifetimes of electrons in P region and holes in N
region are both 100 us. The electron and hole diffusion coefficients are 49 em’/s and 36 cm’/s,
respectively. Assume kT/q = 26 mV, the infrinsic carrier concentration is 1 x 10" em™, and
q= 1.6 x 10" C. When a forward voltage of 208 mV is applied across the diode, the hole current

density (in nA/em’) mjected from P region to N region 1s

Correct Answer :

28 to 30

Question Number : 46 Question Type : MCQ

The Boolean expression F(XY.Z)=XYZ+XYZ4+XYZ+ XYZ converted into the canonical
product of sum (POS) form 1s

(A) (X+Y+Z)(X4HY+Z)(X+Y+Z)(XAY+Z) (B) (X+Y+Z)(XHY+Z)(X+Y+Z)(X+Y+Z)
(C©) (XHYH+Z)(XAYHZ)(XHYHZ)(X+Y+Z) (D) (XHYHZ)(X+YHZ)(XHY+Z)(X+Y+Z)
Options :
1. ¥ &
2 ®E

o B o
4 ® D

Question Number : 47 Question Type : NAT

All the logic gates shown in the fipure have a propagation delay of 20ns. Let A=C=0and B=1
until time t = 0. At t =0, all the mputs flip (1.e., A=C=1 and B = 0) and remain in that state. For
t > 0, output Z = 1 for a duration (in ns) of

A

B —>o— ) )—7

C

Correct Answer :
40



Question Number : 48 Question Type : MCQ

A 3-input majority gate is defined by the logic function M (a.b.¢) = ab+ be + ca . Which one of
the following gates is represented by the function M (M (a.b.c).M(a.b.c).c) ?

(A) 3-mput NAND gate
(C) 3-mput NOR gate
Options :
1% 4
2 ¥ E
3 ®C
4 ® D

Question Number : 49 Question Type : MCQ

(B) 3-mnput XOR gate
(D) 3-input XNOR. gate

For the NMOSFET m the circuit shown, the threshold voltage is V,;, , where V,;, > 0. The source
voltage Vs 1s varied from 0 to Vpp. Neglecting the channel length modulation, the drain current I

as a function of V55 1s represented by

i:'r}:!llil
]

(A)
A o
Fss
Vop — Vi
(&
Ip
, : Fss
Voo - Fa
Options :
1.V 4
2 ¥R
3. %8 C

4 ® D

=
B
“'ILI

(B)
Ip

Fss

Vi
(D)

Ip

Vs

F_B'D T I/,:.11




Question Number : 50 Question Type : NAT

In the circwat shown, assume that the opamp 1s ideal. The bridge output voltage Vp (in mV) for
8=0.051s

100 Q s,

250 (1-6) Q

50 €

=2
—yVy-*

Correct Answer :

Question Number : 51 Question Type : MCQ

The ecircuit shown i the figure has an 1deal opamp. The oscillation frequency and the condition to

sustain the oscillations, respectively, are

R

i

E
\

o Vout
e
" . 2R
1 s 1 s
(A} ?Ft‘ "c'llld- R'l —Rj (B) R E"Lﬂd R'l 4R1
1 1
(C] m and Ri=Ry (D) ﬁ and Ry =4R;
Options :
1. % 4
2. % B
3 % C

4 ¥ D



Question Number : 52 Question Type : NAT

In the circuit shown, I; = 80 mA and I, =4 mA. Transistors T; and T, are identical. Assume that the
thermal voltage V 1s 26 mV at 27 °C. At 50 °C, the value of the voltage V, =V, —V,(in mV) is

Correct Answer :
83.5to0 84.0

Question Number : 53 Question Type : MCQ

Two sequences [a. b. C] and [A. B. C] are related as,

A I 1 1 lla
B|=|1 W' W ||b| where W,=¢ 3.
cl 11ow? e

If another sequence [ p.q. :"] 15 derived as,
P 1 1 1 i1 @ | 2/3
g|=|1 W W’||0o W, 0 ||B/3
C

11w w0 0 wlc/3
then the relationship between the sequences [ p.q, r] and [a. b. f] 15

A [p.q.7]=[b.a.c] B) [p.q.7]=[b.c.q]
© [p.q.r]=[c.a.b] ®) [p.q.7]=[ec.b.q]

Options :
1. % 4
2. % B
3.V C
4 % D

Question Number : 54 Question Type : MCQ



For the discrete-time system shown in the figure, the poles of the system transfer function are

located at
X[n] :@ >§|—> » Y]
1

3

L -t <L- It e

@ | i

@2 3 ®)5, 3 ©

B |
[

1
{D} 215

Options :
1% 4
2. % B
3 ¥ C
4 % D

Question Number : 55 Question Type : MCQ

The pole-zero diagram of a causal and stable discrete-tume system 1s shown 1n the figure. The zero

at the origin has multiplicity 4. The impulse response of the system is h[n]. If h[0] = 1, we can
conclude

Im(z)
h

e

> Re(2)

(A) h[n] 1s real for all n
(B) h[n] 1s purely imaginary for all n
(C) h[n] 1s real for only even n
(D) h[n] 1s purely imaginary for only odd n
Options :
1. ¥ 4
2. % B
3. % C
4. %D

Question Number : 56 Question Type : NAT



The open-loop transfer function of a plant i a unity feedback configuration 1s given as
G(s) =- K(s +2—1)
(s+8)(s"—9)

. The value of the gain K(>0) for which —1+ j2 lies on the root locus is

Correct Answer :
2510 26

Question Number : 57 Question Type : NAT

A lead compensator network includes a parallel combination of R and C 1 the feed-forward path. If
5+2

the transfer function of the compensator 1s G_(s5) = , the value of RC 15

s+4

Correct Answer :
0.5

Question Number : 58 Question Type : MCQ

K 1
A plant transfer function is given as G(s) = { Kp+ —‘T) ————  When the plant operates in a

s Js(s+2)
unity feedback configuration, the condition for the stability of the closed loop system 1s

(A) K ;,&;,D (B) 2K; >K; >0 () 2K, <K, D) 2K, >K,
e

Options :
1.v 4

o ®E
3 R C
4 ® 0

Question Number : 59 Question Type : NAT



The mnput X to the Binary Symmetric Channel (BSC) shown 1n the figure 1s *1° with probability 0.8.
The cross-over probability 1s 1/7. If the received bit ¥ = 0, the conditional probability that “1° was
transnutted 1s

P[X=0]=02

P[X=1]=08

Correct Answer :
0.39t0 0.41

Question Number : 60 Question Type : NAT

The transmutted signal 1n a GSM system 15 of 200 kHz bandwidth and 8 users share a common
bandwidth using TDMA . If at a given tume 12 users are talking in a cell, the total bandwidth of the
signal recerved by the base station of the cell will be at least (in kHz)

Correct Answer:
400

Question Number : 61 Question Type : NAT

In the system shown in Figure (a), m(7) 1s a low-pass signal with bandwidth W Hz. The frequency
response of the band-pass filter H( f) 1s shown m Figure (b). If 1t 15 desired that the output signal
z(t) = 10x(t), the maximum value of W (in Hz) should be strictly less than

T m{r‘}—}c o St Amplifier ol crad ) B Iﬂ(rg.; Baﬁé{ﬁasa :_(rl
filter
(a)
Ho)
__________ | P
-1700 =700 0 700 1700 ?(Hz}



Correct Answer :
349 to 350

Question Number : 62 Question Type : MCQ

4

1 2
A source emuts bit O with probability ;and bit 1 with pmbabj.liq-'?. The enutted bits are

commumnicated to the receiver. The recetver decides for either 0 or 1 based on the received value
R . Ttis given that the conditional density functions of R are as

1 1
—., —3<x<l. —., —1<x<5,
fR|D (=14 and f r1)=16
0. otherwise, 0. otherwise.
The mminmm decision error probability 1s
(A) 0 (B) 1/12 (C) 1/9 (D) 1/6
Options :
1. % 4
2 ¥ B
3 % C
4 %D

Question Number : 63 Question Type : MCQ

The longitudinal component of the magnetic field inside an air-filled rectangular wavegumde made
of a perfect electric conductor 1s given by the following expression

H,(x,y,zt) = 0.1 cos(25mx) cos(30.3 my) cos(12m x 10°t — fz) (A/m)

The cross-sectional dimensions of the waveguide are given as a = 0.08 m and b = 0.033 m. The
mode of propagation inside the wavegmde 1s

(A) TM, (B) TM,,
(©) TE,, (D) TE,

Options :
1. % 4
2 % B
3.V C
4 % D

Question Number : 64 Question Type : NAT



The electric field intensity of a plane wave traveling in free space 1s given by the following
expression

E(x,t) = a, 24 w cos(wt — kox) (V/m)

In this field, consider a square area 10 cm x 10 cm on a plane x + y = 1. The total time-averaged
power (1n mW) passing through the square area 1s

Correct Answer :

53 to 54

Question Number : 65 Question Type : NAT
Consider a uniform plane wave with amphitude (Eg) of 10 V/m and 1.1 GHz frequency travelling in
air, and mcident normally on a dielectric medium with complex relative pernmttivity (g;) and
permeability (11,) as shown in the figure.

Air Dielectric
1 =120m £ n=1-j2
g=1-j2
'S -
e > |E| =7
10 cm

|E;] =10 V/m
Freg=1.1 GHz

The magmitude of the transnutted electric field component (1n V/m) after it has travelled a distance
of 10 cm inside the dielectric region 15

Correct Answer :
0.08 to 0.12
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Q.1-Q.25carry onemark each.

Q.1

Q.2

Q.3

Q4

Q.5

lifa<t<b

The bilateral Laplace transform of a function f(t)= )
0 otherwise

is
a-b B) e’(a—b) e*-e™ e

(A) —— ( © —— (D)
s s s s

The value of x for which all the eigen-values of the matrix given below are real is

10 5+j 4
x 20 2

4 2 —-10
(A)5+]j B)5—j (©) 1-5j (D) 1+5j
Let f(2) = azth If f(z1) = f(zy)forall z; # z,, a=2,b=4andc =5, then d should be

cz+d’
equal to

. ) ) , l+cos2y |
The general solution of the differential equation — = —— is
dx 1-cos2x

(A) tan y—cot X=_C (C is a constant) (B) tan X—coty=C (C is a constant)
(C) tan y+cot X=C (C is a constant) (D) tan X+coty=C (C is a constant)

The magnitude and phase of the complex Fourier series coefficients a; of a periodic signal x(t) are
shown in the figure. Choose the correct statement from the four choices given. Notation: C is the
set of complex numbers, R is the set of purely real numbers, and P is the set of purely imaginary

numbers.
; la ;
2 2
1]
L1 —> K
54 3210 1 2 3 4
£ay
_5'4'3'2_1T1234\k
5 >
N
(A)x(t) ER
B)x(t) eP

(C)x(t) e (C—-R)
(D) the information given is not sufficient to draw any conclusion about x(t)

EC
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Q.6

Q.7

Q.8

Q.9

The voltage (V) across the capacitor (in Volts) in the network shown is

80V 40V v,
W——w—¢
()

\_/
100V, 50 Hz

In the circuit shown, the average value of the voltage V,, (in Volts) in steady state condition is

1kQ - LpF 1 mH 2kQ
5m sin(5000t) - v, + 5V

The 2-port admittance matrix of the circuit shown is given by

50
10Q 10Q
@2 o3 @ 1l
L 53] ™[4 03]

An n-type silicon sample is uniformly illuminated with light which generates 10*° electron-hole
pairs per cm® per second. The minority carrier lifetime in the sample is 1 ps. In the steady state, the
hole concentration in the sample is approximately 10*, where X is an integer. The value of Xis .

EC

2/15
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Q.10 A piece of silicon is doped uniformly with phosphorous with a doping concentration of
10'/cm’. The expected value of mobility versus doping concentration for silicon assuming full
dopant ionization is shown below. The charge of an electron is 1.6 x10™"° C. The conductivity

(inS cm™) of the silicon sample at 300K is

Hole and Electron Mobility in Silicon at 300 K

PR o s e s s s
1200 | | _| ==Electron === Hole | :
o |
5 1000
E 800
£ 600
3
< 400

200
0

1.E+13 1.E+14 1.E+15 1.E+16 1.E+17 1.E+18 1.E+19 1.E+20

Doping Concentration (em?)

Q.11  If the circuit shown has to function as a clamping circuit, then which one of the following
conditions should be satisfied for the sinusoidal signal of period T ?

(A)RC<<T (BYRC=035T (C) RC=T (D) RC>>T

EC 3/15
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Q.12 In the circuit shown, V, = Vga for switch SW in position A and V, = Vyg for SW in position B.

V,
Assume that the opamp is ideal. The value of —& is

1 kQ
AVAVAY
5V 1 kQ
o AAYAY —
A%
sl 1kQ Vo
% /oy AVAVAY +
SW  1kQ

%

Q.13 In the bistable circuit shown, the ideal opamp has saturation levels of +5 V. The value of R, (in
kQ) that gives a hysteresis width of 500 mV is

R,=20 kQ

——MA——

o Vout

Q.14 In the figure shown, the output Y is required to be Y = A B + C D. The gates G1 and G2 must be,

respectively,
A — >°_
G1
B— >0 =
G2 —Y
D
D
(A) NOR, OR (B) OR, NAND
(C) NAND, OR (D) AND, NAND
Q.15 In an 8085 microprocessor, which one of the following instructions changes the content of the
accumulator?
(A) MOV BM (B) PCHL (C) RNZ (D) SBI BEH

EC 4/15
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Q.16

Q.17

Q.18

Q.19

A mod-n counter using a synchronous binary up-counter with synchronous clear input is shown in
the figure. The value of nis

4-Bit Binary  Q, Qa

Counter Qs Qs

CLOCK—p CLK Qc Qc
CLEAR Qv

Let the signal f(t) = 0 outside the interval [Ty, T, ], where T; and T, are finite. Furthermore,
|f(t)| < oo. The region of convergence (RoC) of the signal’s bilateral Laplace transform F(s) is

(A) a parallel strip containing the j() axis
(B) a parallel strip not containing the jQ axis
(C) the entire s-plane

(D) a half plane containing the jQ axis

Two causal discrete-time signals X[n]and y[n]are related as y[n]= Z:HJ x{m].

If the z-transform of y[n] is the value of X[2] is .

z(z-1)2°

By performing cascading and/or summing/differencing operations using transfer function blocks
G, (s)and G,(s), one CANNOT realize a transfer function of the form

(A) G(9G,(9) ® GO
G,(9)
1 1
(C) G1(S) [%"’Gz(s)j (D) GI(S) [ﬂ_@’z (S)j

EC
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Q.20

Q.21

Q.22

Q.23

C(s)
R(s)

18

For the signal flow graph shown in the figure, the value of

GG,GG,

(A)

1-GG,H,-G,G,H, -G,G,H, +GG,G,G,H H,

GG,G,G,
1+GG,H, +G,G,H, + G,G,H, +GG,G,G,H,H,

(B)

1
1+GG,H, +G,G,H, +G,G,H, +GG,G,G,H H,

©

1
1-GG,H,-G,G,H, -G,GH, +GG,G,G,H H,

(D)

The gain K

A unity negative feedback system has an open-loop transfer function G(s) = ﬁ

for the system to have a damping ratio of 0.25 is

A sinusoidal signal of amplitude A is quantized by a uniform quantizer. Assume that the signal
utilizes all the representation levels of the quantizer. If the signal to quantization noise ratio is 31.8
dB, the number of levels in the quantizer is

The signal COS(IOﬂ't +%) is ideally sampled at a sampling frequency of 15 Hz. The sampled

in(7zrt V4
signal is passed through a filter with impulse response (sm]it )jcos (40%1 - Ej The filter

output is

(A) 1—Scos (407z*t - Z) (B) 1—5( sin(7t) j cos (107['[ + Zj
2 4 2 it 4

©) 1—Scos (10711 —zj (D) E(Sin(m))cos(mm —Zj
2 4 2 it 2

EC
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Q.24 1In a source free region in vacuum, if the electrostatic potential ¢ = 2x? + y? + cz?, the value
of constant ¢ must be

Q.25 The electric field of a uniform plane electromagnetic wave is
E = (d, + j4d,) exp[j(2m x 107t — 0.22)].

The polarization of the wave is

(A) right handed circular (B) right handed elliptical
(C) left handed circular (D) left handed elliptical

Q. 26 —-Q. 55 carry two marks each.

26 ax
Q Consider the differential equation pr =10—-0.2X with initial condition X(0) =1. The response

X(t) for t >0 is

(A) 2—e (B) 2—¢e"* (C) 50—49e (D) 50—49e™*

Q.27

The value of the integral f_oooo 12 cos(2xt) % dt is

Q.28 If C denotes the counterclockwise unit circle, the value of the contour integral

1
—f Re{z}dz
2mj Je

is

Q.29  Let the random variable X represent the number of times a fair coin needs to be tossed till two
consecutive heads appear for the first time. The expectation of X is

Q.30  An LC tank circuit consists of an ideal capacitor C connected in parallel with a coil of inductance
L having an internal resistance R. The resonant frequency of the tank circuit is
1 1 C
= B) ——,/1—- R* =
2 27LC L

A
*) 7 LC

1 L 1 ( 2C)

- D) ———|1-R*=

© 27 LC : R’C 27nJLC L

EC 7/15



GATE 2015 SET-2 ELECTRONICS AND COMMUNICATION ENGINEERING - EC

Q.31 In the circuit shown, the Norton equivalent resistance (in £ ) across terminals a-b is
20

AVAVAY, O a

41 2Q 4Q

{1

Q.32 In the circuit shown, the initial voltages across the capacitors C; and C, are 1 Vand 3 V,
respectively. The switch is closed at time t = 0. The total energy dissipated (in Joules) in the
resistor R until steady state is reached, is

t=0  R=100
_x= YWW
+ +
== C,=3F == C,=1F

Q.33 A dc voltage of 10 V is applied across an n-type silicon bar having a rectangular cross-section and a
length of 1 cm as shown in figure. The donor doping concentration N and the mobility of electrons

4. are 10" cm™ and 1000 cm®V™'s™, respectively. The average time (in ps) taken by the electrons

to move from one end of the bar to other end is

Q.34 In a MOS capacitor with an oxide layer thickness of 10 nm, the maximum depletion layer thickness
is 100 nm. The permittivities of the semiconductor and the oxide layer are € and €. respectively.
Assuming €/€, = 3, the ratio of the maximum capacitance to the minimum capacitance of this
MOS capacitor is

EC 8/15
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Q.35 The energy band diagram and the electron density profile n(x) in a semiconductor are shown in

Q.36

Q.37

aax
the figures. Assume that n(x) = 10%%¢ ( kT ) cm”, with @ = 0.1 V/cm and x expressed in cm.
Given %T =0.026V, D, = 36 cm?s1, and% = ’;—T. The electron current density (in A/cm? ) at

x=0is
E@eV) log(n(x))
N Slope = -0.1eV/cm
™S Ec
Ev /
X= X X= X
(A) —4.4x 1072 (B) —2.2x 1072 < o (D) 2.2x 1072

A function of Boolean variables X, Y and Z is expressed in terms of the min-terms as
FX, Y, 2)=X(1,2,5,6,7)

Which one of the product of sums given below is equal to the function F(X, Y, Z)?

A (X+Y+Z)-(X+Y+2Z)-(X+Y+2)

B) (X+Y+2Z)- (X+Y+Z)-(X+Y+2Z)

€ (X+Y+Z)- (X+Y+Z)- (X+Y+2Z)-(X+Y+Z)- (X+Y+2)
D) X+Y+Z)- (X+Y+Z)-(X+Y+Z)-(X+Y+Z)-(X+Y +2Z)

The figure shows a binary counter with synchronous clear input. With the decoding logic shown,
the counter works as a

Binary
Counter @3

Q:
—pCLK Q

Qo—

CLR

L

(A) mod-2 counter (B) mod-4 counter (C) mod-5 counter (D) mod-6 counter

EC
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Q.38 A 1-to-8 demultiplexer with data input Dy, , address inputs Sy, S;, S, (with Sy as the LSB) and
Y, to Y, as the eight demultiplexed outputs, is to be designed using two 2-to-4 decoders (with
enable input E and address inputs A, and A;) as shown in the figure. D;,, Sy, S; and S, are to be
connected to P, Q, R and S, but not necessarily in this order. The respective input connections to P,

Q, R, and S terminals should be
D_C TE o4 lY”o_E
:)—Y|

Decoder i
1A, 1Y.p- Y,

1A, 1Y;P-Y;

d 55 o-Y,
—{ >oj > 2E ooy VP Ys
Decoder 2Y,P-Ys

—1 2A 2Y,P— Y_(,
24, 2Y;p-Y,

I RN

(A) Sy, Din, So, Sy (B) Sy, Din, So, Sz
(C) Dina SO, Sla SZ (D) Din: SZ: SO: Sl

Q.39 The diode in the circuit given below has Vy = 0.7 V but is ideal otherwise. The current (in mA) in
the 4 kQ resistor is

KO 3kQ

>

1mA D
4KkQ 6k

Q.40  Assuming that the opamp in the circuit shown below is ideal, the output voltage V, (in volts)
is

2kQ
A'A'AY
1kQ 12v

FF
-12v

v

EC 10/15
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Q.41  For the voltage regulator circuit shown, the input voltage (Vin) is 20 V £ 20% and the regulated
output voltage (Vo) is 10 V. Assume the opamp to be ideal. For a load R_ drawing 200 mA, the
maximum power dissipation in Q, (in Watts) is .

Vino fl o Vout

4V
Vref ’ > R R
R, =10 kﬂ%

.||_

Q.42 In the ac equivalent circuit shown, the two BJTs are biased in active region and have identical
parameters with § >>1. The open circuit small signal voltage gain is approximately

—

1

OV,

Q.43 Input X(t)and outputy(t)of an LTI system are related by the differential equation
p puty Y y q
y'(t) = Y'(t) = 6y(t) = X(t) .. If the system is neither causal nor stable, the impulse response h(t) of
the system is

1 1 1 1
—e'u(-t)+—eu(-t ——e'u(-t)+—€e7'u(-t
() 2 u( )+Se u(-t) B) =3 u( )+Se u(-t)

1 1 1 1
—e'u(-t)——e'u(t — —e'u(-t)—-—eu(t
©) s u(-t) 5e uct) (D) s u(-t) 5e u(t)

EC 11/15
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Q.44 Consider two real sequences with time-origin marked by the bold value,
x[n] =1{1,2,3,0}, x,[n] ={1,3,2,1}
Let X, (k) and X, (k) be 4-point DFTs of x; [n] and x,[n], respectively.
Another sequence x3[n] is derived by taking 4-point inverse DFT of X;(k) = X, (k)X, (k).

The value of x3[2] is

Q.45 Letx(t) = as(t) + s(—t) with s(t) = Be~*'u(t), where u(t) is unit step function. If the bilateral
Laplace transform of X(t) is
X ()= =0 —4<Re{s}<4;
s —-16

then the value of B is

Q.46 The state variable representation of a system is given as

10 1 1

xz{o _Jx; x(0) = |

y=[0 1]x

The response y(t) is

(A) sin(t) (B) 1-€¢ (C) 1—cos(t) (D) 0

Q.47 The output of a standard second-order system for a unit step input is given as

2
y(t)=1-—=¢€"cos [\/gt - %J . The transfer function of the system is

V3
@ —2 B 0 > D) o
(s+2)(s+\/§) S +2s+1 S +2s+3 S +2s+4

Q.48  The transfer function of a mass-spring-damper system is given by

1

G(s)=—
) =TT Bs 7K

The frequency response data for the system are given in the following table.

® inrad/s |G(jw)| in dB arg (G(jw)) indeg
0.01 -18.5 -0.2

0.1 -18.5 -1.3

0.2 -18.4 -2.6

1 -16 -16.9

2 -11.4 -89.4

3 -21.5 -151

5 -32.8 -167

10 -45.3 -174.5

The unit step response of the system approaches a steady state value of

EC 12/15
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Q.49
A zero mean white Gaussian noise having power spectral density — is passed through an LTI

filter whose impulse response N(t)is shown in the figure. The variance of the filtered noise at

t=4is
Ah(t)
A
0 1 2 3 >t
—A+
(A) %Az N, (B) %AZ N,
(C) A’N, (D) %AZ N,

Q.50 {Xn}:j_; is an independent and identically distributed (i.i.d.) random process with X, equally
likely tobe +1 or —1. {Yn}:i is another random process obtained as ¥,, = X,, + 0.5 X,,_;. The

autocorrelation function of {Yn}:: , denoted by Ry[K], is

(A) (B)
Ry [K] Ry[K] ¢1.25
1
0.5 l 0.5
—e—=o I I s—bo >
32101 2 3 k 3 -2 -1 01 2 3 k
©) (D)
Ry[K] ¢1.25 Ry[k] 1.2
0.5 0.5
0.25 lo.zs 025 | 0.25
T T c > ——— T T o—=o >
2 10 1 2 Kk 32 -1 0 1 2 3 k

EC 13/15
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Q.51

Q.52

Q.53

Q.54

Consider a binary, digital communication system which uses pulses g(t) and —g(t) for transmitting

bits over an AWGN channel. If the receiver uses a matched filter, which one of the following
pulses will give the minimum probability of bit error?

a4 g(t) 4
1 1
0 1t -
0 1t
&) (B)
a(t) a(t)
1 1
0 1t -
(€) D) 0 1 t

Let X € {0,1} and Y € {0,1} be two independent binary random variables. If P(X =0) =p
and P(Y = 0) = q,then P(X +Y > 1) is equal to

A pg+A-pA—-q) (B) pq
© r(1-9) D)1- pq

An air-filled rectangular waveguide of internal dimensions @ cm X b cm (a > b) has a cutoff

frequency of 6 GHz for the dominant TE,;mode. For the same waveguide, if the cutoff frequency
of the TM,, mode is 15 GHz, the cutoff frequency of the TE,; mode in GHz is

Two half-wave dipole antennas placed as shown in the figure are excited with sinusoidally varying
currents of frequency 3 MHz and phase shift of /2 between them (the element at the origin leads in
phase). If the maximum radiated E-field at the point P in the X-y plane occurs at an azimuthal angle
of 60°, the distance d (in meters) between the antennas is

Z A
!
1
1
1
1
1
1
1
1

EC
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Q.55 The electric field of a plane wave propagating in a lossless non-magnetic medium is given by the
following expression

A
E(zt) = a, 5 cos(2m X 10°t + Bz) + a, 3 cos (21‘[ x 10%t + Bz — E)

The type of the polarization is

(A) Right Hand Circular. (B) Left Hand Elliptical.
(C) Right Hand Elliptical. (D) Linear.

END OF THE QUESTION PAPER
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Graduate Aptitude Test in Engineering

Notations :
l.OptiOﬂS shomwl in greer color and with L 1001 Are Correct.

2 Options shown in red color and with % icon are incorrect.

Question Paper Name: EC: ELECTRONICS AND COMMUNICATION ENGINEERING 31st Jan Shift2
Number of Questions: 65
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Wrong answer for MCQ will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions.

General Aptitnde
Number of Questions: 10
Section Marks: 15.0

Q.1 to Q.5 carry 1 mark each & Q.6 to Q.10 carry 2 marks each.

Question Number : 1 Question Type : MCQ

Choose the appropriate word/phrase, out of the four options given below, to complete the following
sentence:

Dhom, as well as the other team members of Indian team present on the occasion

(A) were (B) was (C) has (D)) have
Options :
1% 4
2. ¥E
z 8 C
4 %D

Question Number : 2 Question Type : MCQ

Choose the word most sinular in meaning to the given word:

Mwlowrard
(A) Inept (B) Graceful (C) Suitable (D) Dreadful

Options :
1.9 A
2 ® B
3 % C
4 %D

Question Number : 3 Question Type : MCQ
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Typewritten text
Q.1 to Q.5 carry 1 mark each & Q.6 to Q.10 carry 2 marks each.
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What 1s the adverb for the given word below?

Misogynous

(A) Misogynousness  (B) Misogymty (C) Misogynously (D) Misogynous
Options :

1. % 4

2. % B

2 vYC
4 %D

Question Number : 4 Question Type : MCQ

An electric bus has onboard mstruments that report the total electricity consumed since the start of
the trip as well as the total distance covered. During a single day of operation. the bus travels on
stretches M, N. O, and P, in that order. The cunmlative distances travelled and the corresponding
electricity consumption are shown in the Table below:

Stretch Cumulative distance (km) Electricity used (kWh)
M 20 12
N 45 a3
0] 75 45
P 100 57

The stretch where the electricity consumption per km 1s numimum 1s
AM B)N ©O0 D)P
Options :
1% 4
2 ¥ B
. 8 C
4 YD

Question Number : 5 Question Type : MCQ

Fam and Ramesh appeared in an interview for two vacancies in the same department. The

probability of Ram’s selection 1s 1/6 and that of Ramesh 1s 1/8. What 1s the probabality that only
one of them will be selected?

(A) 47/48

B) 14
(C) 13/48
D) 35/48

Options :
1. % 4
o ¥ E
3 % C
4 %D



Question Number : 6 Question Type : MCQ

In the following sentence certain parts are underlined and marked P. Q. and R. One of the parts may
contain certain error or may not be acceptable 1n standard written commumication. Select the part
containing an error. Choose D as your answer if there 1s no error.

The student corrected all the errors that the instructor marked on the answer book.
P Q E

(A) P (B) Q C) R (D) No Error

Options :
1% 4
2 ¥E
3 % C
4 % D

Question Number : 7 Question Type : MCQ

Given below are two statements followed by two conclusions. Assuming these statements to be
true, decide which one logically follows.

Statements:
1. All film stars are playback singers.
II. All film directors are film stars.

Conclusions:
I All film directors are playback singers.
I Some film stars are film directors.

{A) Only conclusion I follows.

(B) Only conclusion II follows.

(C) Neither conclusion I nor II follows.
(D) Both conclusions I and II follow.

Options :
1% 4
2. % B
3 % C
4 ¥ D

Question Number : 8 Question Type : NAT

A tiger 1s 50 leaps of its own belund a deer. The tiger takes 5 leaps per minute to the deer’s 4. If the
tiger and the deer cover 8 metre and dmetre per leap respectively, what distance in metres will the
tiger have to run before 1t catches the deer?

Correct Answer :
800

Question Number : 9 Question Type : MCQ



Ifa +b*+ ¢ = 1, then ab + bc + ac lies in the interval

(A) [1.2/3]

(B) [-1/2. 1]
(©) [-1.1/2]
(D) [2. ]

Options :
1% 4
o ¥ E
3 % C
4 %D

Question Number : 10 Question Type : MCQ

Lamenting the gradual sidelimng of the arts in school curnicula, a group of prominent artists wrote
to the Chief Mimster last year. asking him to allocate more funds to support arts education in
schools. However. no such increase has been announced in this year's Budget. The artists expressed
their deep angwish at their request not being approved. but many of them remain optimustic about
funding in the future.

Which of the statement(s) below is/are logically valid and can be inferred from the above
statements?

(1) The artists expected funding for the arts to increase this year.

(11) The Chief Minister was receptive to the idea of increasing funding for the arts.
(111) The Chief Minister 1s a prommnent artist.

(1v) Schools are giving less importance to arts education nowadays.

(A) (111) and (1v) (B) (1) and (1v) (C) (1). (1) and (1v) (D) (1) and (111)
Options :
1% 4
2. ¥E
3 % C
4 % D

Electronics and Corurrnication Engineering
Number of Questions: 55
Section Marks: 85.0

Q.11 to Q.35 carry 1 mark each & Q.36 to Q.65 carry 2 marks each.

Question Number : 11 Question Type : MCQ

. _ lifa<t<h
The bilateral Laplace transform of a function f(f)= .
0 otherwise
15
a—b ela-nb " e _E—E'-'-' E:(a—bj
) @ @D ©Lf— o
4 g 5 5

Options :
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1. % 4
o % E
3V
4 %D

Question Number : 12 Question Type : MCQ

The value of x for which all the eigen-values of the matrix given below are real 1s

[m 5+j 4

X 20 2
4 2 —10
(A)5 +] B)5—j (C) 1—5j (D) 1+5j
Options :
1. % 4
2 ¥ B
3. % C
4 ® DO

Question Number : 13 Question Type : NAT

az+b

Let f(z) =
equal to

Iff(zy) = f(2;)forall z; # z,, a=2,b = 4and c = 5, then d should be

cz4+d’

Correct Answer :
9.9to0 10.1

Question Number : 14 Question Type : MCQ

: : : . dy ldcos2y -
The general solution of the differential equation — = i 15
dx 1-coslx

(A) tan y—cotx =c¢ (¢ 1s a constant) (B) tanx —cot y =c¢ (¢ 1s a constant)

(C) tan y+cotx=c (¢ 15 a constant) (D) tanx+cot y=¢ (¢ 1s a constant)
Options :
1% 4
2 ®E
3 v C
4 #¥ D

Question Number : 15 Question Type : MCQ



The magnitude and phase of the complex Fourier series coefficients a;. of a periodic signal x(t) are
shown i the figure. Choose the correct statement from the four choices given. Notation: C 15 the
set of complex numbers, R 1s the set of purely real numbers, and P 1s the set of purely imaginary
numbers.

3 |aﬁ-|

3
7 2
— *~—rs —> |
iSed e o o 4 %1
Zag
sa43 2011234

L e ]
|

N
—+—

(A)x(t) ER

B) x(t) € P

©x(t)e(C—R)

(D) the information given 1s not sufficient to draw any conclusion about x(t)

Options :
1.9 4
2. % B
3 % C
4 % D

Question Number : 16 Question Type : NAT

The voltage (V) across the capacitor (1n Volts) in the network shown 1s

g0V 40V Ve

A —— T —i—

()
gy
100V, 50 Hz

Correct Answer:
100

Question Number : 17 Question Type : NAT



In the circmt shown, the average value of the voltage Vi (1n Volts) in steady state condition 15

1 kQ b 1 uF 5 1 mH 2kQ

51 sin(5000t) B v, + 5V

Correct Answer:
49to5.1

Question Number : 18 Question Type : MCQ

The 2-port admittance matrix of the circuit shown 1s given by

0
100 100
03 0.2 15 5

) [D,z 0.3 (B)[5 15]

~ [3.33 5 0.3 0.4
{Q[ 5 3.33] (D)[[}.iL 9.3]
Options :
1.9 4
> ® B
3 R o
4 ® D

Question Number : 19 Question Type : NAT

An n-type silicon sample 1s umiformly illunminated with light which generates 10" electron-hole
pairs per cm’ per second. The minority carrier lifetime in the sample is 1 ps. In the steady state, the
hole concentration in the sample 1s approximately 10", where x 1s an integer. The value of x1s

Correct Answer :
14



Question Number : 20 Question Type : NAT

A piece of silicon 1s doped uniformly with phosphorous with a doping concentration of
10"/em’. The expected value of mobility versus doping concentration for silicon assuming full
dopant 1omization 1s shown below. The charge of an electron 15 1.6 x10™° C. The conductivity

(inS cm'l) of the silicon sample at 300K 1s

Hole and Electron Mobility in Silicon at 300 K

_— } ! | 1 ! | _1|
= 1200 ____:___T__ _ —Eloctron === HGIE___:
? LU | | . (Oommmpen 4 WOl S [
5 TN | | | | |
U s e S S N R A
s e o 10 B . B N
S 400 i e N B

v i NS I Vo (SSPTIO MO DHE Eo, 00

I | I |
0 r | | | | i

1.E+13 1E+14 1.E+15> 1.E+16 1.E+17 1.E+18 1.E+19 1.E+20

Doping Concentration (cm?)

Correct Answer :
1.8t02.0

Question Number : 21 Question Type : MCQ

If the circuit shown has to function as a clamping circut, then which one of the following
conditions should be satistied for the sinusoidal signal of period T ?

OBV S

(A)RC=<T (B)RC=035T (C) RC=T (D) RC>>T

Options :
1% 4
2 % B



o B o
4 ¥ D

Question Number : 22 Question Type : NAT

In the cirewmt shown, Vi = Vi for switch SW 1n position 4 and Vi = Vg for SW in position B.

V.
Assume that the opamp is ideal. The value of - is

04
5V 1k
o AYAYAY,
NN
Bl 4 1kQ
kQ

Correct Answer :

1.5

Question Number : 23 Question Type :NAT

In the bistable circuit shown, the ideal opamp has saturation levels of + 5 V. The value of R; (1n
kQ) that gives a hysteresis width of 500 mV 1s

1=20kQ

Vour

Vin

Correct Answer:
1

Question Number : 24 Question Type : MCQ



In the figure shown, the output ¥ is required tobe ¥ = A B + € D. The gates G1 and G2 must be,
respectively,

e = G
s—>— | L_
S:D.,—l_

(A) NOR, OR (B) OR, NAND
(C) NAND, OR (D) AND, NAND

G2 —Y

Options :
1. 4

> ®E
3 ®C
4 ® D

Question Number : 25 Question Type : MCQ

In an 8085 microprocessor, which one of the following mstructions changes the content of the
accumulator?

(A) MOV BM (B) PCHL (C) RNZ (D) SBI BEH

Options :
1. % 4
2 % B
3 % C
4 ¥ D

Question Number : 26 Question Type : NAT

A mod-n counter using a synchronous binary up-counter with synchronous clear input 1s shown in
the figure. The value of n1s

4 Bit Binary
Counter
CLOCE—p C1LE

Qa
Qs
Qc
Qo

PP

CILEAR

=

Correct Answer :
7

Question Number : 27 Question Type : MCQ



Let the signal f(t) = 0 outside the interval [Ty, T ], where T} and T; are finite. Furthermore,
|f(t)| < co . The region of convergence (RoC) of the signal’s bilateral Laplace transform F(s) is

(A) a parallel strip containing the j0 axis
(B) a parallel strip not contaimng the jQ axis
(C) the entire s-plane

(D) a half plane contaming the jO axis

Options :
1. % 4
o % E
3V
4 %D

Question Number : 28 Question Type : NAT

Two causal discrete-time signals x{n]and y[n]are related as y[n] = Z ,Xm].

If the z-transform of y[n] 1s . the value of x[2] is

2
z(z—1)2

Correct Answer :
0

Question Number : 29 Question Type : MCQ

By performung cascading and/or sumnung/differencing operations using transfer function blocks
G,(s)and G,(s), one CANNOT realize a transfer function of the form

Q) G($)Gy(s) Gi(s)

G, (s)

(©) 91(SJ{GL®+GEKSJ] (3)[ 6. —Gg(ﬁ')]

(B)

Options :
1% 4
2 ¥E
3 % C
4 % D

Question Number : 30 Question Type : MCQ



For the signal flow graph shown in the figure, the value of C(s) 15

R(s)

(A) G,G,G,G,
1- G,G,H, - G,G,H, - G,G,H, +GG,G,G,H,H,
®) G,G,G,G,
1+ GG,H, +G,G,H, +G,G,H, + GG,G,G,H H,
© 1
1+ GG, H, +G,G,H, +G,G,H, + GG,G,G,HH,
D) :
1-G,G,H, -G,G,H, -G,G.H, +GG,G,G,HH,
Options :
1. % a4
> ¥ B
3 %
4 ® D

Question Number : 31 Question Type : NAT

A unity negative feedback system has an open-loop transfer function G(s) =

SGH10) The gamn K

for the system to have a damping ratio of 0.25 1s

Correct Answer :

Question Number : 32 Question Type : NAT



A simusoidal signal of amplitude 4 1s quantized by a uniform quantizer. Assume that the signal
utilizes all the representation levels of the quantizer. If the signal to quantization noise ratio 15 31.8
dB, the number of levels in the quantizer 1s

Correct Answer:

32

Question Number : 33 Question Type : MCQ
The signal co{lﬂ}ﬂ +§) 15 1deally sampled at a sampling frequency of 15 Hz. The sampled

signal 1s passed through a filter with impulse response (su:u[—mf}J cos [4(]1!:‘ - g ] The filter

It 2
output 1s
5 : 5( si :
o =2k 4Dm—£] e o ad B R 1Dm+£]
2 4 20 m 4
15 : 15( s t)
(O —co{l[ﬁl}rr—i] (D) —(ml(}r)]cos(ilmrr—fl
2 4 2\ m 2
Options :
1.v &
2 ¥ B
3 % C
4 ® D

Question Number : 34 Question Type : NAT

In a source free region in vacuum, if the electrostatic potential ¢ = 2x2 + y? + cz?, the value
of constant ¢ must be

Correct Answer :

-3.1t0-2.9

Question Number : 35 Question Type : MCQ



The electrnic field of a uniform plane electromagnetic wave 1s

E= (d,+ j4dy,) exp[j(2m x 107t — 0.22)].
The polarization of the wave 1s

(A) right handed circular (B) right handed elliptical
(C) left handed circular (D) left handed elliptical

Options :
1% 4
o ®E
3 % C
4 ¥ D

Question Number : 36 Question Type : MCQ

d
Consider the differential equation ?J: =10—0.2x with initial condition x(0) =1_ The response

x(t) for >0 is

Ay Z—ag (B} 25" (@ 50—49¢7%% (D) 50—49¢™

Options :
1% 4
2. % B
3.V C
4 % D

Question Number : 37 Question Type : NAT

o0 (4wt
The value of the integral [___ 12 cos(271) s s dr 1s

Correct Answer :

A
J

Question Number : 38 Question Type : NAT

If C denotes the counterclockwise unit circle, the value of the contour integral

1
—— @ Re{z}dz
2my Je
15



Correct Answer:
0.5

Question Number : 39 Question Type : NAT

Let the random variable X represent the number of times a fair com needs to be tossed till two
consecutive heads appear for the first time. The expectation of X is

Correct Answer :

1.5

Question Number : 40 Question Type : MCQ

An LC tank circuit consists of an 1deal capacitor C connected in parallel with a coil of inductance
L having an mternal resistance R . The resonant frequency of the tank circuut 1s

1
2TNLC 2rLC L

1 5 1 [ lcl
o ’ . - ay = =g
& 21 LC : R*C 2\ LC L

Options :
1. % 4
o ¥ E
3 % C
4 %D

Question Number : 41 Question Type : NAT

In the circuit shown, the Norton equivalent resistance (in £2) across terminals a-b is
20)

O a

41 20) 40

Correct Answer :

1.30 to 1.35



Question Number : 42 Question Type : NAT

In the circuit shown, the mitial voltages across the capacitors C; and Cyare 1 Vand 3 V,
respectively. The switch 1s closed at time t = 0. The total energy dissipated (in Joules) in the
resistor R until steady state 1s reached, 1s

=0 R=100Q
o W—
+ -
= C,=3F == C,=1F

Correct Answer:
1.4to0 1.6

Question Number : 43 Question Type : NAT

A dc voltage of 10 V 1s applied across an n-type silicon bar having a rectangular cross-section and a
length of 1 cm as shown i figure. The donor doping concentration Np and the mobility of electrons

M, are 10" em™ and 1000 cm®V's™, respectively. The average time (in us) taken by the electrons
to move from one end of the bar to other end 1s

Correct Answer:

95 to 105

Question Number : 44 Question Type : NAT

In a MOS capacitor with an oxide layer thickness of 10 nm, the maximum depletion layer thickness
15 100 nm. The pernuttivities of the semuconductor and the oxide layer are €, and £, respectively.
Assuming €./g,, = 3, the ratio of the maximum capacitance to the mummum capacitance of this
MOS capacitor 1s

Correct Answer :
43to4.4

Question Number : 45 Question Type : MCQ



The energy band diagram and the electron density profile n(x) in a semiconductor are shown in
g x

the figures. Assume that n(x) = 10%°e (?) em”, with @ = 0.1 V/cm and x expressed in cm.

Given % =0.026 V, D, = 36 cm?s7 1, and% = I;—T. The electron current density (1n Ajcmz ) at

x=01s

E(eV) log(n(x))
™~ Slope = =0.1eV/em
™~ Ec
Ev v
x=0 X x;l] X

(A) —4.4x 1072 (B) —2.2 x 1072 (©) 0 (D) 2.2 x10°2
Options :
1. % 4
o ®E
3 v C
4 %D

Question Number : 46 Question Type : MCQ

A function of Boolean variables X, ¥ and Z 1s expressed in terms of the min-terms as
FX.Y.Z)=X(1,2,5,6,7)

Which one of the product of sums given below 1s equal to the function F(Y, ¥, Z)?

(A) (X+Y+Z) (X+Y+2) (X +Y+2Z)
B) X+Y+Z) (X+F+2Z)-(X+Y+2Z)
(C© (X+Y+Z) (X+Y+Z) (X+Y+2)-(X+Y+Z)(X+Y+2Z)
D (X4Y+Z2) (X+Y+2Z2)(X+Y+Z)(X+Y+2)- (X+Y+2Z)

Options :
1% 4
2. ¥EB
3 % C
4 %D

Question Number : 47 Question Type : MCQ



The figure shows a binary counter with synchronous clear mput. With the decoding logic shown,
the counter works as a

Binary
Counter Qs
. Q:
—PCLK o |
Q-
CLR
Lt
Iﬁ
(A) mod-2 counter (B) mod-4 counter (C) mod-5 counter (D) mod-6 counter
Options :
1% 4
2 ® B
3.¥C
4 ® D

Question Number : 48 Question Type : MCQ

A 1-to-8 demultiplexer with data mput Dy , address mputs Sg, S;, Sz (with Sp as the LSB) and
Y, toY; as the eight demultiplexed outputs, is to be designed using two 2-to-4 decoders (with
enable input E and address inputs Ay and A,) as shown in the figure. Dy, | S;, S; and S, are to be
connected to P, Q, R and S, but not necessarily in this order. The respective input connections to P,
Q. R, and S terminals should be

P = ) A
Q D_c T B g
Decoder InpP-Y,
R 1Aq 17,0-T;
g 14, 1Y,0-7;5
~l jx:j ;\/ QE 9404 2oy
. Decoder EY'-'D_E
—12A0 1YY,
24, .-V
(A) Sa, Di, Sp, S (B) S, Di, So, S2
(C) Dis, So, S1, S2 (D) Di, 82, Sg, S1
Options :
1. % a4
> ® B
3 %
4 ¥ D

Question Number : 49 Question Type : NAT



The diode 1n the circwt given below has Vi, = 0.7 V but 15 1deal otherwise. The current (in mA) m
the 4 kQ resistor 1s

zm /\ 3kﬂ

kQ L
1ma * :_: ;
4kQ) ‘” aﬁ 'BKO

Y

Correct Answer :

Question Number : 50 Question Type : NAT
Assunung that the opamp 1n the circuit shown below 1s 1deal, the output voltage V, (in volts)

15

2kQ2

AAA
1kO 12V

. -
+
l -12V

v

Correct Answer :

Question Number : 51 Question Type : NAT



For the voltage regulator circuit shown, the mput voltage (¥7;,) 15 20 V £ 20% and the regulated
output voltage (7,.) 15 10 V. Assume the opamp to be ideal. For a load R; drawing 200 mA | the
maximum power dissipation i Q, (in Watts) 1s

P}?‘? o flz O Vaur

4V
R,y
Vier _ ; R

Correct Answer :
2.7t02.9
Question Number : 52 Question Type : NAT

In the ac equivalent circuit shown, the two BITs are biased in active region and have identical
parameters with p >>1. The open circuit small signal voltage gain 15 approximately

Oty

UJ'::

Correct Answer :
-1.1t0-0.9

Question Number : 53 Question Type : MCQ



Input x(r)and output y(f)of an LTI system are related by the differential equation
¥*(£)—y'(t) — 6y(¢) = x(t) . If the system is neither causal nor stable, the impulse response h(r) of
the system 1s

(A) %f’u(—ﬂ%e‘”u(—n (B) —l.f’ui—ﬂ%f’u(—ﬂ

(©) %es'u(—t} — %e_::”@ D) - %EETH 1) % e u(t)
3 2 = 3

Options :
1. % 4
2. ¥E
3 % C
4 % D

Question Number : 54 Question Type : NAT
Consider two real sequences with time-origin marked by the bold value,
x;:[n] ={1,2,3,0}, x[n]={1,3,21)}
Let X, (k) and X5 (k) be 4-point DFTs of x; [n] and x,[n], respectively.
Another sequence x3[n] 1s derived by taking 4-point inverse DFT of X3(k) = X;(k)X2(k).
The value of x3[2]1s

Correct Answer :
109to 11.1

Question Number : 55 Question Type : NAT

Let x(t) = a s(t) + s(—t) with s(t) = fe~**u(t), where u(t) is unit step function. If the bilateral
Laplace transform of x(1)is

16
)((s]_sj_l6 —4<Re{s}<4;

then the value of B 1s

Correct Answer :
2

-4

Question Number : 56 Question Type : MCQ



The state variable representation of a system 1s given as

<o L o=

}-‘=[Cl' l]x

The response y(t) 1s

(A) simn(r) (B) 1—-¢€' (C) 1—cos(r) (D) 0

Options :
1% 4
2 ® B
3 % C
4 VD

Question Number : 57 Question Type : MCQ
The output of a standard second-order system for a umit step mput 1s given as

"
[

i
yt)=1- ﬁ e’ co«;Lfo — % ] . The transfer function of the system 1s

) 1 3 4
A By ———— cC) ——
- (s+2)(s+/3) - =

Options :
1% 4
o ®E
3 % C
4 ¥ D

¥ ¥ ""—
5°4+25+1 5°+25+3 5 +2s5+4

Question Number : 58 Question Type : NAT

The transfer function of a mass-spring-damper system 1s given by

1

Gis) =
(s) Ms?+Bs+ K

The frequency response data for the system are given in the following table.

@ mrad/s |G(jw)| m dB arg (G(jw)) m deg
001 -18.5 -0.2

0.1 -18.5 -1.3

02 -18.4 -2.6

1 -16 -16.9

2 -11.4 -89.4

3 -21.5 -151

5 -32.8 -167

10 453 -174.5

The unit step response of the system approaches a steady state value of




Correct Answer :

Question Number : 59 Question Type : MCQ

A

A zero mean white Gaussian noise having power spectral density L is passed through an LTI

-

o

filter whose impulse response h(f)is shown in the figure. The variance of the filtered noise at
f=41s
th)

‘4_

0 3

@) ZAN, ® 4N,
-} 1

(C) 4°N, (D) =4’ N,

Options :
1. v 4

= ® B
o B o
4 ® D

Question Number : 60 Question Type : MCQ



{X,}""" is an independent and identically distributed (1.1.d.) random process with X,, equally

likely tobe +1 or —1. {}:}:“_M 1s another random process obtained as ¥, = X, + 0.5 X;,_;. The

autocorrelation function of {Frz }::; , denoted by Ry[k], 15

(A) (B)
R [K] Rylk] o1.25
1
0.5 0.5
3 2 4.8 4 = 3 k _.131:]1.:3 ki
(©) D)
Ry[k] 125 Rylk] 9123
0.5 0.5
0.25 T Imq 0.25 | 0.25
T T =% 2 > PR R— T T - £ -
M _1 D 1 : ;(_ -3 -2 -1 '[] 1 2 3' ,I]::'
Options :
1. % 4
2. ¥E
3 % C
4 %D

Question Number : 61 Question Type : MCQ



Consider a binary, digital communication system which uses pulses g(t) and —g(r) for transmitting

bits over an AWGN channel. If the receiver uses a matched filter, which one of the following
pulses will give the munimum probability of bit error?

a(t)4 a(t)

1 1

Y

—~v

0 1
(A) B)

a(t)4

W
p——
—
L
-

(©) ) 0 1

Options :
1.v 4

> ®F
3 % C
4 ® D

Question Number : 62 Question Type : MCQ

Let X € {0,1} and ¥ € {0,1} be two independent bmary random variables. If P(X =0) =p
and P(Y = 0) = q,then P(X + ¥ = 1) is equal to

(A) pg+(1—p)(1—q) (B) pq
(© p(1—q) D) 1- pq

Options :
1. % 4
o % E
3 % C
4 ¥ D

Question Number : 63 Question Type : NAT

An air-filled rectangular waveguide of internal dimensions @ cm X b em (H > b} has a cutoff
frequency of 6 GHz for the domunant TE, ;mode. For the same wavegwde, if the cutoff frequency
of the TM,, mode 1s 15 GHz, the cutoff frequency of the TE; mode 1n GHz 15



Correct Answer:
13.5t0 13.8

Question Number : 64 Question Type : NAT

Two half-wave dipole antennas placed as shown in the figure are excited with sinusoidally varying
currents of frequency 3 MHz and phase shift of m/2 between them (the element at the ongin leads in
phase). If the maximum radiated E-field at the point P in the x-y plane occurs at an azimuthal angle
of 607 the distance d (in meters) between the antennas 1s

:4

Correct Answer:
49 to 51
Question Number : 65 Question Type : MCQ

The electric field of a plane wave propagating in a lossless non-magnetic medium 1s given by the

following expression

T
E(z,t) = a, 5 cos(2m x 10°t 4+ Bz) + a, 3 cos (EH X 10°t + Bz _E)
The type of the polanization 1s

(A) Raght Hand Circular. (B) Left Hand Elliptical.
(C) Rught Hand Elliptical. (D) Linear.

Options :
1. % 4
2 ¥E
3 % C
4 %D
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Q.1-Q.25carry onemark each.

Q.1 1 tan x ' .
For A= , the determinant of A" A~ is
—tanx
(A) sec’ x (B) cosdx © 1 D) 0
Q.2 The contour on the x-y plane, where the partial derivative of x2 + y? with respect to y is equal to
the partial derivative of 6y + 4x with respect to x, is
(A) y=2 (B) x =2 ©) x+ty=4 D) x-y =10
Q.3 IfC is acircle of radius r with centre z;, in the complex z-plane and if n is a non-zero integer, then
dz
gSC W equals
(A) 2mnj (B)0 (©) n (D) 2mn
2m
Q.4 Consider the function g(¢) = e 'sin(27¢)u(t) where u(¢) is the unit step function. The area under
gtyis .
QS o 1 n
The value of ZH (— is .
n=0 2
Q.6 For the circuit shown in the figure, the Thevenin equivalent voltage (in Volts) across terminals a-b
is
W °
30 e
12V=— 1A =60
b
O
Q.7  In the circuit shown, the voltage Vx (in Volts) is
0.5 Vy
80 0.25 Vg
]
EC 1/14
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Q.8 At very high frequencies, the peak output voltage V, (in Volts) is

100 uF
] o

1 kQ 1 kQ Vo

100 pF
1.0sin(wt) V() L &

1 kQ 1 kQ

10? uF
I

Q.9  Which one of the following processes is preferred to form the gate dielectric (SiO,) of MOSFETS ?
(A) Sputtering (B) Molecular beam epitaxy
(C) Wet oxidation (D) Dry oxidation

Q.10 If the base width in a bipolar junction transistor is doubled, which one of the following statements

will be TRUE?

(A) Current gain will increase.

(B)  Unity gain frequency will increase.

(C)  Emitter-base junction capacitance will increase.
(D) Early Voltage will increase.

Q.11 In the circuit shown in the figure, the BJT has a current gain () of 50. For an emitter-base
voltage Vgp = 600 mV, the emitter-collector voltage Vg (in Volts) is

3V

60 kQ

EC 2/14
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Q.12 In the circuit shown using an ideal opamp, the 3-dB cut-off frequency (in Hz) is

10 kQ 10 kQ
vio—/\A\N VAVAVA +

Vo
0.1 puF —— -
10 kQ 10 kQ

LA

Q.13 In the circuit shown, assume that diodes D; and D, are ideal. In the steady state condition, the
average voltage V,, (in Volts) across the 0.5 UF capacitor is

50 sin (mt)

Q.14 The circuit shown consists of J-K flip-flops, each with an active low asynchronous reset (R4 input).
The counter corresponding to this circuit is

1—J Q% 1]y a8 1y a2 }
Clock—a» —a3 —|—c>
1— K R, 1—K Ry 1—K Ry

(A) a modulo-5 binary up counter

(B) a modulo-6 binary down counter
(C) a modulo-5 binary down counter

(D) a modulo-6 binary up counter

3/14
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Q.15

Q.16

Q.17

Q.18

In the circuit shown, diodes D, , D, and Dj are ideal, and the inputs E, , E, and E; are “0 V” for

logic ‘0’ and “10 V” for logic ‘1°. What logic gate does the circuit represent?
Dl

E, o—]
E, o— D,

(A) 3-input OR gate

(B) 3-input NOR gate
(C) 3-input AND gate
(D) 3-input XOR gate

Which one of the following 8085 microprocessor programs correctly calculates the product of two

8-bit numbers stored in registers B and C?

(A) MVI A, 00H (B) MVI A, 00H
JNZ LOOP CMP C
CMP C LOOP DCR B
LOOP DCR B JNZ LOOP
HLT HLT
(C) MVI A, 00H (D) MVI A, 00H
LOOP ADD C ADD C
DCR B JNZ LOOP
JNZ LOOP LOOP INRB
HLT HLT

The impulse response of an LTI system can be obtained by

(A) differentiating the unit ramp response
(B) differentiating the unit step response
(C) integrating the unit ramp response
(D) integrating the unit step response

Consider a four-point moving average filter defined by the equation y[n]= Zio o, x[n—1i].

The condition on the filter coefficients that results in a null at zero frequency is
A)oy=0,=0; o,=—a, B) oy=a,=1;, o,=-0,

© o=04,=0; o =0q, D) oy=a,=0; o,=a

EC
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Consider the Bode plot shown in the figure. Assume that all the poles and zeros are real-valued.

40dB §----------

— 40 dB/dec

0dB > Freq. (H2)

The value of fy — fi, (in Hz) is

10

The phase margin (in degrees) of the system G(s) =——— is .
s(s+10)

The transfer function of a first-order controller is given as

K(s +a)

Ge(s) = s+b

where K, a and b are positive real numbers. The condition for this controller to act as a phase lead
compensator is

(A)a<b (B)a > b (C) K < ab (D) K > ab

The modulation scheme commonly used for transmission from GSM mobile terminals is

(A) 4-QAM

(B) 16-PSK

(C) Walsh-Hadamard orthogonal codes

(D) Gaussian Minimum Shift Keying (GMSK)

A message signal m(f) = A, sin(2xf,t) is used to modulate the phase of a carrier A, cos(2xf.f) to get
the modulated signal y(f) = A. cos(2zf.t + m(t)). The bandwidth of y(¢)

(A) depends on 4,, but not on f,,
(B) depends on f,, but not on 4,,
(C) depends on both 4,, and f,,

(D) does not depend on A, or fy,

The directivity of an antenna array can be increased by adding more antenna elements, as a larger
number of elements

(A) improves the radiation efficiency

(B) increases the effective area of the antenna

(C) results in a better impedance matching

(D) allows more power to be transmitted by the antenna

EC
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Q.25

A coaxial cable is made of two brass conductors. The spacing between the conductors is filled with
Teflon (&, = 2.1, tan § = 0). Which one of the following circuits can represent the lumped
element model of a small piece of this cable having length Az?

RAz /2 LAz /2 RAz/2 LAz /2 RAz/2 LAz /2 RAz/2 LAz/2

1
T

GAz CAz ——CAz
w ° e ° @B * Az ?
LAz /2 LAz /2 LA
O fYZTT\ fYZTT\ 'e) RAz FTT’%W O
GAz %CAZ GAZ§ ——CAz
(C) ? Az 9 (D) q‘) Az (P

Q. 26 —-Q. 55 carry two marks each.

Q.26

Q.27

The Newton-Raphson method is used to solve the equation f(x) = x* — 5x* + 6x — 8 = 0. Taking the
initial guess as x = 5, the solution obtained at the end of the first iteration is

A fair die with faces {1, 2, 3,4, 5, 6} is thrown repeatedly till ‘3’ is observed for the first time. Let
X denote the number of times the die is thrown. The expected value of X is

Q.28 Consider the differential equation
x® 5O =0
dt? dt x(6) = 0.
Given x(0) =20 and x(1) = 10/e, where e = 2.718, the value of x(2) is
Q.29 A vector field D = 2p? a, +z a, exists inside a cylindrical region enclosed by the surfaces
p=1, z=0 and z = 5. Let S be the surface bounding this cylindrical region. The surface integral
of this field on 5 (f, D.ds) is .
EC 6/14
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Q.30 In the circuit shown, the current / flowing through the 50 Q resistor will be zero if the value of
capacitor C (in UF) is

50 Q 1 mH 1 mH

Sn sin(SOOOt)Cr\D - 1 c

Q.31 The ABCD parameters of the following 2-port network are

12+j0)Q]

[ ]
[ ]

3542 205 3542 305
(A)[ 205 35— 2 (B)[ 05 352

74+j4 05

10 24,0
] (D)[ 305 7 —j4

© [2 +j0 10
Q.32 A network is described by the state model as
5C1 =2X1—x2+3u

x'z = _4XZ —Uu
y = 3X1 - ZXZ

The transfer function H(s) (= %) is

11s+35 11s-35

(4) (s—2)(s+4) (B) (s—2)(s+4)
115+38 115—38
© (s=2)(s+4) (D) (s—-2)(s+4)

EC 7/14
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Q.33 The electric field profile in the depletion region of a p-n junction in equilibrium is shown in the
figure. Which one of the following statements is NOT TRUE?

E
(V/em)

10*

»
I I >

-0.1 0 0.5 1O X (um)

(A) The left side of the junction is n-type and the right side is p-type
(B) Both the n-type and p-type depletion regions are uniformly doped
(C) The potential difference across the depletion region is 700 mV

(D) If the p-type region has a doping concentration of 10"° cm™, then the doping concentration in
the n-type region will be 10'® cm™

Q.34 The current in an enhancement mode NMOS transistor biased in saturation mode was measured to
be 1 mA at a drain-source voltage of 5 V. When the drain-source voltage was increased to 6 V
while keeping gate-source voltage same, the drain current increased to 1.02 mA. Assume that drain
to source saturation voltage is much smaller than the applied drain-source voltage. The channel
length modulation parameter A (in V1) is

Q.35 An npn BIT having reverse saturation current / ¢ = 10" A is biased in the forward active region

with V,, =700 mV. The thermal voltage (7} ) is 25 mV and the current gain ( /) may vary from

50 to 150 due to manufacturing variations. The maximum emitter current (in pA) is

Q.36 A three bit pseudo random number generator is shown. Initially the value of output
Y=Y, Y Yoissetto 111. The value of output Y after three clock cycles is

Y, Y Yo

bD— o, oH—p, o T b, @
A
) |

o

CLK

(A) 000 (B) 001 (C) 010 (D) 100

EC 8/14
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Q.37 A universal logic gate can implement any Boolean function by connecting sufficient number of

them appropriately. Three gates are shown.

X®7H=X+Y X—}m:x-y X®7F3=7+Y
Y Y — Y

Gate 1 Gate 2 Gate 3

Which one of the following statements is TRUE?

(A) Gate 1 is a universal gate.
(B) Gate 2 is a universal gate.
(C) Gate 3 is a universal gate.
(D) None of the gates shown is a universal gate.

Q.38 An SR latch is implemented using TTL gates as shown in the figure. The set and reset pulse inputs

are provided using the push-button switches. It is observed that the circuit fails to work as desired.
The SR latch can be made functional by changing

1 {>C

o
Set Q
5V

1 5]

Reset
(A) NOR gates to NAND gates
(B) inverters to buffers
(C) NOR gates to NAND gates and inverters to buffers
(D) 5V to ground

Q.39 In the circuit shown, assume that the opamp is ideal. If the gain (v, / viy) is —12, the value of
R (in kQ) is
10 kQ 10 kQ
AVAVAV AVAVAY
o
Vo
f /
EC
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Q.40 In the circuit shown, both the enhancement mode NMOS transistors have the following
characteristics: k,, = u,Cox(W/L) = 1mA/V?; Vppy = 1V. Assume that the channel length
modulation parameter A is zero and body is shorted to source. The minimum supply voltage Vpp (in
volts) needed to ensure that transistor M, operates in saturation mode of operation is

T m

2v o—{| _ M,

Q.41  In the circuit shown, assume that the diodes D, and D, are ideal. The average value of voltage V.,
(in Volts), across terminals ‘@’ and ‘b’ is

6m sin(at) (V)

Q.42 Suppose x[n] is an absolutely summable discrete-time signal. Its z-transform is a rational function
with two poles and two zeroes. The poles are at z = +2j. Which one of the following statements is
TRUE for the signal x[n]?

(A) It is a finite duration signal.
(B) It is a causal signal.

(C) It is a non-causal signal.
(D) It is a periodic signal.

EC 10/14
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Q.43 A realization of a stable discrete time system is shown in the figure. If the system is excited by a
unit step sequence input x[n], the response y[n] is

x[n] @ \I/
Z—l
1 —-5/3
<+> < >/ + > yin]
Z—l
29 | 33

1Y 2Y 2y 1Y
(A) 4(—§j [n]—S(——j u[n] (B) 5(—§j u[n]—3(—§j u[n]
©) 5( j u[n]- 5(§jn u[n] (D) 5(%]11 u[n]—S(%jn u[n]

Q44 Letx %[n] =1+ cos (”Sn) be a periodic signal with period 16. Its DFS coefficients are defined by

a, [ ]exp( Jj— g kn) for all k . The value of the coefficient as; is

_16n0

Q.45 Consider a continuous-time signal defined as

sin (7t /2) .
x(t) = <W> * nZw ot —10n)

where ‘*’ denotes the convolution operation and ¢ is in seconds. The Nyquist sampling rate (in
samples/sec) for x(t) is

Q.46  The position control of a DC servo-motor is given in the figure. The values of the parameters are
K, =1N-m/A, R, =1Q, L, =0.1H, J = Skg-m*, B =1 N-m/(rad/sec) and K, = 1V/(rad/sec).
The steady-state position response (in radians) due to unit impulse disturbance torque Ty is

Ty(s)
+ K /L' 1 1
v —() g N\ Ts+B S [

EC 11/14
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Q.47  For the system shown in the figure, s = —2.75 lies on the root locus if K is

Q.48

Q.49

Q.50

Q.51

s+2

10

The characteristic equation of an LTI system is given by F(s) =s" + 25" + 3s° + 65° — 45 — 8 = 0.
The number of roots that lie strictly in the left half s-plane is

Two sequences x4 [n] and x,[n] have the same energy. Suppose x;[n] = a 0.5™ u[n], where a is a
positive real number and u[n] is the unit step sequence. Assume

x,[n] ={ V1.5 for n=0,1

0 otherwise.
Then the value of « is

1, -
The variance of the random variable X with probability density function f(x)= E|x| e i is

in(zt/5) ) . V4
The complex envelope of the bandpass signal x(¢) =— V2 (%/5)} sin(7t _Z) , centered
Tt

1
about f :E Hz, is

A) (sin(m / 5)je/: ®) [sin(m / 5))6—1‘2
wt/5 wt/5
©) \/E[sin(m / 5)]811’ D) \/E(sin(m / 5)]611’
mt/5 mt/5

EC
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Q.52 A random binary wave y(t) is given by

YO = Y Xap(t-nT = ¢)

n=—oo

where p(t) = u(t) — u(t — T), u(¢) is the unit step function and ¢ is an independent random
variable with uniform distribution in [0,7]. The sequence {X,} consists of independent and
identically distributed binary valued random variables with P{X,, = +1} = P{X,, = —1} = 0.5 for
each n.

The value of the autocorrelation R,,, (%) 2F [y(t)y (t - %)] equals

Q.53  Consider the 3 m long lossless air-filled transmission line shown in the figure. It has a characteristic

impedance of 1207 €2, is terminated by a short circuit, and is excited with a frequency of 37.5 MHz.
What is the nature of the input impedance (Z;,)?

[

|—> (2]

Z, 3m

(A) Open (B) Short (C) Inductive (D) Capacitive

Q.54 A 200 m long transmission line having parameters shown in the figure is terminated into a load R; .
The line is connected to a 400 V source having source resistance Rg through a switch, which is
closed at t = 0. The transient response of the circuit at the input of the line (z = 0) is also drawn in
the figure. The value of R; (in (1) is

V(0,t)

7’} . A
Rg=1500Q R = 500 | 100V
€ off = 2.25 § R

_I_ . 62.5V

-—— 200 m—= |

z2=0 z=L 2.0 "H(us)

Q.55 A coaxial capacitor of inner radius 1 mm and outer radius 5 mm has a capacitance per unit length of
172 pF/m. If the ratio of outer radius to inner radius is doubled, the capacitance per unit length
(in pF/m) is

EC 13/14
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Graduate Aptitude Test in Engineering

Notations :
l.OptiOﬂS shomwl in greer color and with L 1001 Are Correct.

2 Options shown in red color and with % icon are incorrect.

Question Paper Name: EC : ELECTRONICS AND COMMUNICATION ENGINEERING Ist Feb Shift 1
Number of Questions: 65
Total Marks: 100.0

Wrong answer for MCQ will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions.

General Aptitnde
Number of Questions: 10
Section Marks: 15.0

Q.1 to Q.5 carry 1 mark each & Q.6 to Q.10 carry 2 marks each.

Question Number : 1 Question Type : MCQ

Choose the most appropnate word from the options given below to complete the following
sentence.

If the athlete had wanted to come first in the race, he several hours every day.

(A) should practise (B) should have practised
(C) practised (D) should be practising

Options :
1% 4
2. ¥EB
3 % C
4 %D

Question Number : 2 Question Type : MCQ

Choose the most suitable one word substitute for the following expression:

Connotation of a road or way
{A) Pertinacious (B) Viaticum (C) Clandestine (D) Ravenous
Options :
1 % 4
2 ¥ B
3 % C
4. % D

Question Number : 3 Question Type : MCQ



Prabhat_Verma
Rectangle

Prabhat_Verma
Typewritten text
Wrong answer for MCQ will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions.

Prabhat_Verma
Rectangle

Prabhat_Verma
Typewritten text
Q.1 to Q.5 carry 1 mark each & Q.6 to Q.10 carry 2 marks each.


Choose the correct verb to fill 1n the blank below:

Let us
(A) introvert (B) alternate (C) athesst (D) altrust
Options :
1% 4
2 ¥ E
3 % C
4 %D

Question Number : 4 Question Type : MCQ
Find the missing sequence in the letter series below:
A CD, GHL 7, UVWXY
(A) LMN (B) MNO (C) MNOP (D) NOPQ
Options :
1. % 4
2 % B
=¥ C
4 %D

Question Number : 5 Question Type : MCQ
If x = y = 1, which of the following must be true?

Ltlnx=lny e =¢ .y =x IV. COS X = COS ¥

(A) (1) and (11) (B) (1) and (111)
(C) (111) and (iv) (D) (i1) and (iv)
Options :
1.9 4
o % E
3 % C
4 %D

Question Number : 6 Question Type : MCQ

Fam and Shyvam shared a secret and pronused to each other that 1t would remain between them.

Fam expressed imself 1n one of the following wavs as given 1n the choices below. Identify the
correct way as per standard English.

(A) It would remain between vou and me.
(B) It would remain between [ and you
(C) It would remain between you and L
(D) It would remain with me.

Options :
1. v 4



> ®F
3 % C
4 ® D

Question Number : 7 Question Type : MCQ

In the following question, the first and the last sentence of the passage are 1in order and numbered 1
and 6. The rest of the passage 15 split into 4 parts and numbered as 2, 3. 4, and 5. These 4 parts are
not arranged 1n proper order. Read the sentences and arrange them 1n a logical sequence to make a
passage and choose the correct sequence from the given options.

1. On Diwali, the farmly nises early in the morning.
2. The whole fammly. including the young and the old enjov doing this.
3. Cluldren let off fireworks later 1n the night with their friends.
4. At sunset, the lamps are lit and the fanuly performs various rituals.
3. Father. mother. and children wvisit relatives and exchange gifts and sweets.
6. Houses look so pretty with lighted lamps all around.
(A)2534 (B)5,243 (C) 3,542 (D) 45,23
Options :
1. % 4
2 ¥E
2 % C
4 ® D

Question Number : 8 Question Type : NAT

From a circular sheet of paper of radius 30 cin, a sector of 10% area 1s removed. If the remaining
part 15 used to make a comcal surface, then the ratio of the radius and height of the cone 1s :

Correct Answer :
1.9t02.2

Question Number : 9 Question Type : MCQ
logtan 1° +log tan 2° + ______. +log tan 89% 1s____
(A)1 B) 1/V2 o D) -1
Options :
1% 4
2 % B
3.V C
4 ¥ D

Question Number : 10 Question Type : MCQ



Ms. X will be in Bagdogra from 01/05/2014 to 20/05/2014 and from 22/05/2014 to 31/05/2014. On
the morming of 21/05/2014. she wall reach Kochi via Mumban.

Which one of the statements below 1s logically valid and can be inferred from the above sentences?

{A) Ms. X will be in Kochi for one dav, only in May.
(B) Ms. X will be 1n Kochi for only one day in May.
(C) Ms. X will be only in Kochi for one day in May.
(D) Only Ms. X will be in Kochi for one day in May.

Options :
1% 4
2. ¥E
3 % C
4 % D

Electronics and Corurrnication Engineering
Number of Questions: 55
Section Marks: 85.0

Q.11 to Q.35 carry 1 mark each & Q.36 to Q.65 carry 2 marks each.

Question Number : 11 Question Type : MCQ

1 tan x _ T .1 -
For A= . the determinant of 4" 4™ 1s
—tan x

(A) sec’ x (B) cosdx (©) 1 (D) 0
Options :
1% 4
2 % B
3V C
4 ® D

Question Number : 12 Question Type : MCQ
The contour on the x-y plane, where the partial derivative of x? + y? with respect to y 1s equal to
the partial dertvative of 6y + 4x with respect to x, 13
(A) y=2 (B) x =2 © x+ty=4 D) x-y=0
Options :
1.4
2. % B
3. % C
4. %D

Question Number : 13 Question Type : MCQ


Prabhat_Verma
Typewritten text
Q.11 to Q.35 carry 1 mark each & Q.36 to Q.65 carry 2 marks each.

Prabhat_Verma
Rectangle


If € 1s a circle of radius r with centre z;, in the complex z-plane and 1f n 1s a non-zero integer, then
dz
ﬁl_’.' W E‘qtlﬂl&

A) 2mnj ®)0 © 2 ©) 21n

Options :
1% 4
2. ¥E
3 % C
4 % D

Question Number : 14 Question Type : NAT

Consider the function g(r) = e "sin( 271)u(r) where 11(f) is the unit step function. The area under
a(f) 1s

Correct Answer :
0.14t0 0.16

Question Number : 15 Question Type : NAT

o “u,l.l‘i
The value of $° H[ 1J is ;

-
n=l]

Correct Answer :
5

Question Number : 16 Question Type : NAT

For the circuat shown in the figure, the Thevenin equivalent voltage (1n Volts) across termuinals a-b
15 :

W -
30
12V=— 1A =60
b
Q

Correct Answer :
10

Question Number : 17 Question Type : NAT



In the circuit shown, the voltage Vi (1n Volts) 1s

o .3 Vy 200 3 Q) 0.25Vy

Correct Answer :

Question Number : 18 Question Type : NAT

At very lugh frequencies, the peak output voltage V; (1n Volts) 1s

100 pF
I )
|1
1 kQ 1 kQ Vg
100 uF
1ﬂﬂn@ﬂ)V(§) I o
1 kQ 1 kQ
100 pF
|1
|1

Correct Answer :

Question Number : 19 Question Type : MCQ

Which one of the followmg processes 1s preferred to form the gate dielectric (S10,) of MOSFETs ?

(A) Sputtering (B) Molecular beam epitaxy
(C) Wet oxidation (D) Dry oxidation



Options :
1. % 4
2. % B
3 % C
4 ¥ D

Question Number : 20 Question Type : MCQ
If the base width in a bipolar junction transistor 1s doubled, which one of the following statements
will be TRUE?

(A) Current gam will increase.

(B) Unity gan frequency will increase.

(C) Enutter-base junction capacitance will merease.
(D) Early Voltage will increase.

Options :
1. % 4
o % E
3 % C
4 ¥ D

Question Number : 21 Question Type : NAT

In the circwit shown in the figure, the BJT has a current gain () of 50. For an emutter-base
voltage Vg = 600 mV, the enmtter-collector voltage Vg (in Volts) 15

3V

60 kQ
500

Correct Answer :
5

Question Number : 22 Question Type : NAT

In the circuit shown usmg an ideal opamp, the 3-dB cut-off frequency (1n Hz) 1s

10 kL 10 kO




Correct Answer :

Question Number : 23 Question Type : NAT

In the circuit shown, assume that diodes Dy and D; are ideal. In the steady state condition, the
average voltage V, (1n Volts) across the 0.5 UF capacitor 1s

50 sin (mt)

Correct Answer :

Question Number : 24 Question Type : MCQ

The circuit shown consists of J-K flip-flops, each with an active low asynchronous reset (Ry input).
The counter corresponding to this circut 1s

1—J ol 1]y al& 1], Q2
Clock—g» — —I_cp, __>_
1—-1K B 1—HK ® 1-—-K B
d d d
(A) a modulo-5 binary up counter (B) a modulo-6 binary down counter
(C) a modulo-5 bmary down counter (D) a modulo-6 bmary up counter
Options :
1.9 4
2 ® B
z ®C
4 ® D

Question Number : 25 Question Type : MCQ



In the circuit shown, diodes Dy , D> and Ds are ideal. and the inputs E; | E; and E; are <0 V™ for
logic “0" and *“10 V™ for logic “1°. What logic gate does the circuit represent?

[
VAN
o

10W

L

(A) 3-mput OR gate

(B) 3-mnput NOR gate
(C) 3-mput AND gate
(D) 3-mput XOR gate

Options :
1. % 4
o ®E
3 ¥
4 %D

Question Number : 26 Question Type : MCQ

Which one of the following 8085 mucroprocessor programs correctly calculates the product of two
8-bit numbers stored in registers B and C?

(A) MVI A, 00H (B) MVI A, 00H
INZ LOOP CMP C
CMP C LOOP DCRB
LOOP DCRB INZ LOOP
HLT HLT
(O) MVI A, 00H (D) MVI A, 00H
LOOP ADDC ADD C
DCR B INZ LOOP
INZ LOOP LOOP INRB
HLT HLT
Options :
1% 4
2 ¥ E
3 ¥
4 ® D

Question Number : 27 Question Type : MCQ



The impulse response of an LTI system can be obtained by

(A) differentiating the unit ramp response
(B) differentiating the unit step response
(C) integrating the unit ramp response
(D) integrating the unit step response

Options :
1% 4
2. ¥EB
3 % C
4 %D

Question Number : 28 Question Type : MCQ
. : : : 3
Consider a four-pomt moving average filter defined by the equation V[n]= Z:‘:U &, x[n—i].
The condition on the filter coefficients that results in a null at zero frequency 1s
A a=a,=0: a=—a B) o=a,=1. o,=—a,
C) a=0=0. =g D) oy=a,=0: a,=a

Options :
1.V 4

> ®E
3 ®C
4 ® D

Question Number : 29 Question Type : NAT
Consider the Bode plot shown in the figure. Assume that all the poles and zeros are real-valued.

40 dB }-=-m------

— 40 dB/dec

[ 9
=
Ln—ﬁ
v
il
=
T
~

0 dB

> Freq. (Hz)

f 300 900 P

The value of f; — f; (in Hz) 15

Correct Answer :
8970

Question Number : 30 Question Type : NAT



10

The phase margin (in degrees) of the system G(s)=—— 15 :
s(s+10)

Correct Answer :
84.0 to 84.5

Question Number : 31 Question Type : MCQ

The transfer function of a first-order controller 1s given as

K(s+a)

Ge(s) = ih

where K, a and b are positive real numbers. The condition for this controller to act as a phase lead
compensator 15

(A)a<h (B)a=b (C) K <ab (D) K = ab
Options :
1.9 A
o %R
3 ®C
4 ® D

Question Number : 32 Question Type : MCQ

The modulation scheme commonly used for transmmssion from GSM mobile termunals 1s

(A) 4-QAM

(B) 16-PSK

(C) Walsh-Hadamard orthogonal codes

(D) Gaussian Mimimum Shift Keying (GMSK)

Options :
1. % 4
2 ® B
3 % C
4 ¥ D

Question Number : 33 Question Type : MCQ

A message signal m(t) = Ay sin(2xf,t) is used to modulate the phase of a carrier 4. cos(2xf.r) to get
the modulated signal y(7) = A, cos(2xfr + m(f)). The bandwidth of ¥(7)

(A) depends on 4, but not on fy,
(B) depends on f;, but not on A4,
(C) depends on both A4,, and f,,

(D) does not depend on A, or f,,

Options :
1% 4



> ®F
3 ¥ C
4 ® D

Question Number : 34 Question Type : MCQ

The directivity of an antenna array can be increased by adding more antenna elements, as a larger
number of elements

(A) immproves the radiation efficiency

(B) increases the effective area of the antenna

(C) results mn a better impedance matching

(D) allows more power to be transnutted by the antenna

Options :
1% 4
2 ¥E
3 % C
4 % D

Question Number : 35 Question Type : MCQ

A coaxial cable 1s made of two brass conductors. The spacing between the conductors 1s filled with
Teflon ('Er = 2.1. tan & = 0) . Which one of the following circuits can represent the lumped
element model of a small piece of this cable having length Az?

Raz/2 LAz/2 Raz/2 Laz/2 RAz 12 LAz/(2 Raz /2 LAz/2

GAz& ——CAz —Caz
o A 5
{Aj = AZ | (B) Ar
Laz/ 2 LAz S 2 RAz LAz
o I ] L 2 O—"NAN ! O
GAz —— CAz Gﬂzg — CAr
Q . 7 % g
{C} A7 (‘D) I A7 1
Options :
1.8 4
2. ¥E
3 % C

4 ® D



Question Number : 36 Question Type : NAT

The Newton-Raphson method is used to solve the equation f(x) =x° — 5x* + 6x — 8 = 0. Taking the
mitial guess as x = 5, the solution obtained at the end of the first iteration 1s

Correct Answer :

4.25t04.35

Question Number : 37 Question Type : NAT

A fair die with faces {1, 2, 3,4, 5, 6} 1s thrown repeatedly till *3° 1s observed for the first tume. Let
X denote the number of times the die 15 thrown. The expected value of X 15

Correct Answer :
6

Question Number : 38 Question Type : NAT

Consider the differential equation

d*x(t) dx(t) :
ar2 + e + 2x(t) = 0.

Given x(0) =20 and x(1) = 10/e, where e = 2.718, the value of x(2)1s

Correct Answer :
0.83 t0 0.88
Question Number : 39 Question Type : NAT

A vector field D = 2p? a,+z a, exists mside a cylindrical region enclosed by the surfaces
g =1, z=10 and z = 5. Let 5 be the surface bounding this cylindrical region. The surface integral

of this field on § (g"ﬁs D. ds) 15 i

Correct Answer :
78 to 79

Question Number : 40 Question Type : NAT



In the circuut shown, the current I flowing through the 50 £ resistor will be zero if the value of
capacitor C (i pF) 1s

50 Q 1 mH 1 mH

51 sin(50001)
@ 1 mH

1l
9!

Correct Answer :

Question Number : 41 Question Type : MCQ

The ABCD parameters of the followimng 2-port network are

—{G+40 EiH0—

@xon)

[ =]
35+j2 205 35+j2 305 ]
(‘ﬂ‘][ 205 35 —jz] (B)[ 0.5 3.5 —j2
= +jﬂ] {?+j4 0.5 ]
© [2 +j0 10 D] 305 7 — j4
Options :
1. % 4
> ¥ B
3 % C
4 ® D

Question Number : 42 Question Type : MCQ



A network 1s described by the state model as

x‘1=2x1—x2+3u

.'1.52 = —4.*.1'2 — U
¥ = 3x; — 2x3
The transfer function H(s) (= % 15
115+35 115-35
(a) (s—2)(5+4) (B) (5—2)(5+4)
11s+38 115-38
{: ) (s—2)(5+4) (D) (5—-2)(s+4)
Options :
1.9 A
2 ® B
3 % C
4 % D

Question Number : 43 Question Type : MCQ

The electric field profile in the depletion region of a p-n junction 1n equilibrium 1s shown m the
figure. Which one of the following statements 1s NOT TRUE?

E &
(Vicm)
10*
T ! >
-01 0 05 1.0 X (pm)

(A) The left side of the junction 1s n-type and the right side 1s p-type
(B) Both the n-type and p-type depletion regions are umformly doped
(C) The potential difference across the depletion region 1s 700 mV

(D) If the p-type region has a dopin% concentration of 10'° em™, then the doping concentration in
the n-type region will be 10'® co

Options :
1. % 4
o % E
3V
4 %D

Question Number : 44 Question Type : NAT



The current m an enhancement mode NMOS transistor biased in saturation mode was measured to
be 1 mA at a drain-source voltage of 5 V. When the drain-source voltage was increased to 6 V
while keeping gate-source voltage same, the drain current increased to 1.02 mA. Assume that drain
to source saturation voltage 1s much smaller than the applhied dram-source voltage. The channel
length modulation parameter A (in V1) is

Correct Answer :
0.018 t0 0.026

Question Number : 45 Question Type : NAT

An npn BJT having reverse saturation current [, = 10 A is biased in the forward active region
with 7. =700 mV. The thermal voltage (77 ) 1s 25 mV and the current gain ( ) may vary from
50 to 150 due to manufacturing varations. The maximum emitter current (in pA) 1s

Correct Answer :
1465 to 1485

Question Number : 46 Question Type : MCQ

A three bit pseudo random number generator 1s shown. Initially the value of output
Y=Y, 1 s set to 111. The value of output ¥ after three clock cycles 1s

Y, Y; Yo
&
FD_ DE‘ Gz D[ Qr DI:' OD
A A FAY
CLK l l

(A) 000 (B) 001 (C) 010 (D) 100
Options :
1. % 4
> &g
3 R C
4 ¥ D

Question Number : 47 Question Type : MCQ



A umiversal logic gate can implement any Boolean function by connecting sufficient number of
them appropnately. Three gates are shown.

x ‘\_—_""-\-.__ _ x ol : B = ) x T — ¥
e T N Fr=xey R g F3=X+Y
¥ - ‘;'I__,_-'-"f '|'r' _____,)'I Y ‘-_,ll______.--""
Gate 1 Gate 2 Gate 3

Which one of the following statements 1s TRUE?

(A) Gate 1 1s a universal gate.
(B) Gate 2 1s a universal gate.
(C) Gate 3 15 a universal gate.
(D) None of the gates shown 1s a umiversal gate.

Options :
1% 4
o % E
3 V¥
4 %D

Question Number : 48 Question Type : MCQ

An SR latch 15 implemented using TTL gates as shown in the figure. The set and reset pulse mputs
are provided usmg the push-button switches. It 1s observed that the circut fails to work as desired.
The SR latch can be made functional by changing

HES
%Dc Q

Reset

(A) NOR gates to NAND gates
(B) mverters to buffers
(C) NOR gates to NAND gates and inverters to buffers
(D) 5V to ground
Options :
1. % 4
2. % B
. % C
4. ¥ D

Question Number : 49 Question Type : NAT



In the circuit shown, assume that the opamp 1s 1deal. If the gain (v, / vin) 15 —12, the value of
R (mn k€2) 15 :

10 kQ 10 kQ
AAYAY

Vo

Correct Answer :

Question Number : 50 Question Type : NAT

In the circuit shown, both the enhancement mode NMOS transistors have the following
characteristics: k, = u,C,.(W/L) = 1mA/V?; Vpy = 1V. Assume that the channel length
modulation parameter A 1s zero and body 1s shorted to source. The minimum supply voltage Vpp (1n
volts) needed to ensure that transistor M; operates in saturation mode of operation 1s

vDD

Correct Answer :

Question Number : 51 Question Type : NAT



In the circut shown, assume that the diodes D; and D; are 1deal. The average value of voltage Vi,
(in Volts), across termunals ‘a” and “b’ 15

10 kQ

67 s mt) C@

Correct Answer :

Question Number : 52 Question Type : MCQ

Suppose x[n] 1s an absolutely summable discrete-time signal. Its z-transform 1s a rational function
with two poles and two zeroes. The poles are at z = +2j. Which one of the following statements 1s
TRUE for the signal x[n]?

(A) It 1s a fimte duration signal.
(B) It 1s a causal signal.

(C) It 1s a non-causal signal.
(D) It 15 a periodic signal.

Options :
1% 4
2 ® B
3V C
4 %D

Question Number : 53 Question Type : MCQ



A realization of a stable discrete tuime system 1s shown in the figure. If the system 1s excited by a
unit step sequence input x{n], the response y[n] is

x[n] }@
A \
z—l
o A i
(+)— yin]
™ W
z-1
2 |
4 1 M i 2 M i 2 M 3
(A) {—;] ufn]—: —E] ufn] (B) {_E] uln]— [——] uln]
5 1 n i 2 n ﬁ 2 M q 1 i
(©) [E] u[n]— (E] u[n] (D) [E] u[n]—_[ﬂ u[n]
Options :
1% 4
2. % B
=¥ C
4 ¥ D

Question Number : 54 Question Type : NAT

Let ¥[n] = 1 + cos ( ) be a periodic signal with period 16. Its DFS coefficients are defined by
1

a, = ETI [11]exp(—j —fm} for all t . The value of the coefficient as; 1s
n=0
Correct Answer :

0.48 to 0.52

Question Number : 55 Question Type : NAT
Consider a continuous-time signal defined as

_ (sin (mt/2)
x(tj—( ==L ) Z &t — 10n)

where “*” denotes the convolution operation and ¢ 1s in seconds. The Nyquist sampling rate (in
samples/sec) for x(t) 15



Correct Answer :

Question Number : 56 Question Type : NAT

The position control of a DC servo-motor 15 given in the figure. The values of the parameters are
K, =1N-m/A, R, =1Q, I_ =0.1H, J = 5kg-m’, B =1 N-m/(rad/sec) and K, = 1V/(rad/sec) .

The steady-state position response (in radians) due to umt impulse disturbance torque T} 1s

T4(s)
+ Ky N 1 1
Va(s) — = H(s
5 B R.3+Las + J 5+B v 5 [ }I
K, |
Correct Answer :
Question Number : 57 Question Type : NAT
For the system shown in the figure, s = —2.75 lies on the root locus if K 15
T . s+3 ki
K P -
S+2
10

Correct Answer :

Question Number : 58 Question Type : NAT

The characteristic equation of an LTI system 1s given by F(s) = 5 +25+35 + 65— 45 —8=0.
The number of roots that lie strictly in the left half s-plane 1s



Correct Answer :
5

Question Number : 59 Question Type : NAT

Two sequences x;[n] and x;[n] have the same energy. Suppose x;[n] = a 0.5" u[n], where @ 1s a
positive real number and u[n] is the unit step sequence. Assume

x,[n] = [ v1.5 for n=10,1

0 otherwise.
Then the value of & 1s :

Correct Answer :
1.49 to 1.51

Question Number : 60 Question Type : NAT

e
The variance of the random variable X with probability density function f(x)= T| .1'| e 3 15

Correct Answer :
6

Question Number : 61 Question Type : MCQ

i 5
The complex envelope of the bandpass signal x(r) = —-\.E [w]iiﬂ[}ﬂ - %} , centered

1
about f — He s

s

) [sin(m _"'!;I]EJ% ®) [51'11(}1';‘ 5}']6—:'%

5 xElS5

w5 :
©) ﬁ(sm(}rr EJ}?J-% ©) ‘E{sm(}rr S}IE-J%

/!5 A

Options :
1. % 4
o % E
3V
4 %D

Question Number : 62 Question Type : NAT



A random binary wave y(t) 1s given by

()= Y Xap(t—nT— )

n=—co

where p(t) = u(t) — u(t — T), u(f) 1s the unit step function and ¢ 1s an mdependent random
variable with uniform distribution in [0,7]. The sequence {X,,} consists of independent and
identically distributed binary valued random variables with P{X, = +1} = P{X, = —1} = 0.5 for
each n.

The value of the autocorrelation R,,,, (%) 2 E [y(t)y (t — %]] equals

Correct Answer :
0.24 t0 0.26
Question Number : 63 Question Type : MCQ

Consider the 3 m long lossless air-filled transnussion line shown in the figure. It has a characteristic

impedance of 1207 €2, 1s ternunated by a short circuit, and 15 excited with a frequency of 37.5 MHz.
‘What 1s the nature of the input impedance (Z;)?

o

v

(A) Open (B) Short (C) Inductive (D) Capacitive

Options :
1% 4
2. % B
3 % C
4 ¥ D

Question Number : 64 Question Type : NAT



A 200 m long transmission line having parameters shown 1n the figure 1s termunated nto a load R
The line 1s connected to a 400 V source having source resistance R through a switch, which 1s
closed at t = 0. The transient response of the circuit at the input of the line (z = 0) 15 also drawn 1n
the figure. The value of R} (in () 1s

V(0.t)
73 o |

s R,= 500 R
£L 295
Vg=400V —__ 6 5V
& &
-~ 200 m—— |
; i ' >
z=1 ek 20 'EU,LS)

Correct Answer :
29 to 31

Question Number : 65 Question Type : NAT

A coaxaal capacitor of mnner radius 1 mm and outer radius 5 mm has a capacitance per unit length of
172 pF/m. If the ratio of outer radius to mner radius 1s doubled, the capacitance per umit length
(in pF/m) 1s

Correct Answer :
120.0 to 120.4



