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SUBJECT: ELECTRONIC MEASUREMENTS & INSTRUMENTATION,
BASIC ELECTRONICS ENGINEERING AND
ANALOG & DIGITAL COMMUNICATION SYSTEMS
- SOLUTIONS

01.

Sol:

02.

Sol:

03.

Sol:

Ans: (d)
fm1 = 2kHz fmo = 3kHz
fc + 5kHZ = fc + fml + fm2

st)=A, S 33, (.)3, (B, )cos2n(f, +mf, +nf,1)

m=1 n=1

Bessel function coefficient = AJ1(B1)J1(B2)

Ans: ()

According to carson’s rule the number of
side bands having significant magnitude is
B + 1. So 6 upper and 6 lower side bands
are having significant magnitude and the
power is 99% of the total power. So answer
is f. — 6f, to f. + 6f,.

Ans: (d)
A(l+n) =12 _ (1)
Al-p=4__ (2),

04.

Sol:

05.

Sol:

where A; = Amplitude of carrier
u = Modulation index
Dividing (1) by (2), gives

1-pn 2
Ans: (c)
Superheterodyne improves selectivity and

sensitivity.

Ans: (a)
(1) Maximum frequency deviation
= +75kHz
(2) Frequency stability of the carrier
= +2kHz
(3) Allowable bandwidth per channel
= 200kHz.
These values are prescribed by CCIR
(Consultative Committee for International
Radio).
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06. Ans: (a) Output noise PSD, Syy(f)
Sol: BW =2(B + 1)fy, "
= 2Bfy, + 2fy,
= 2Af + 2f, f
Let Af = 75kHz, and f,, = 10kHz initially I 0 m
BW = 2x75 + 2x10 = 170KHz Note:

When ., = 20kHz, Ao A

BW = 275 + 2x20 = 190kHz. Sl T Sy ()

Therefore, BW is increased by 20 kHz. Accos[2f ]

SYY(f)zAi[Sxx(f—fc)+SXX(f+fc)}
07. Ans: (d) 4 4
Sol: ypy (t) = Acos(o t+K m(t)___ Q)
09. Ans: (c)
Vo (0) = Acos[(oct iK, jtwm(a)da}_(z) Sol:
1Q

Replacing m(t) in eq. (1) with _[m(t) 2

changes PM into FM. Jov

Similarly replacing m(t) in eq (2) with m’(t) %

changes FM into PM. z

08. Ans: (b) N
_ dry, =4+4=8 —>=1W/Hz
Sol: Input noise PSD Sy, (f) 2
_ 3 _
N Pe — min
T 70 O-FSK Q 2N,
. . o f 8]
- T B B T P —
fc fm fc+fm fc fm fc+fm O—F%K Q_ 2 x 2 |
..Power of noise = 2N,f, W OieSK - Q\/EJ
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11. Ans: (¢)
Sol: Bandwidth efficiency factor (n) is given by,
_ Bitrate
BW
For BPSK, n=—o -1
2R, 2
For 64 PSK, 1= 2109:64 _6
2R, 2
6/2_
1/2
12.  Ans: (d)

Sol: p, = MX|H(f1atf=0

H(f),_, = fh(t)dt = zero

Since 1/xnt is odd signal, area under odd

signal is always zero.

13. Ans: (a)
Sol: fs = 1.5f,
f, = 1.5 x 2f,, = 3x5x10° samples/sec
I, = nfs
r, =10x15x10° =150kbps
PCM

14.

Sol:

15.

Sol:

16.

Sol:

17.

Sol:

Ans: ()
2
N, = A lW
Delta 3
[modulator}
Ans: (d)
For no slope overload distortion
A im(t)‘
T, |dt
. 8
Slope is ——
P %1073

Ax T, >4x10°

Ax10% > 4x10°
=>A=4

Ans: (a)

The output bit sequence {by} of Delta
modulator will be Consecutive 1's and 0's or
O'sand 1's.

Ans: (a)
f(x)
1/2
1 0 1 X
. A?
Noise power (N ) = —
24 16 8
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18.

Sol:

19.

Sol:

20.

Sol:

Engineering Academy 1 h: ESE - 2020 (Prelims) Offline Test Series
_ 1 21. Ans: (b)
q
o412 Sol: E[X(t)] =5

Signal power S = flxz x%dx

| =

><2:1W
3

“”N

=—x12x64 =256

Wik Wik

2

q

Ans: (b)

Phase deviation A¢ and 3 are same
Ad = B = koAn

So 1 and 2 are incorrect

Af = B = KpAnfm

So '3'is correct

AZ
P, =—= so0'4'is incorrect
2R

Ans: (c)
Companding is used to increase the signal
to noise ratio and the value of 'A' is 87.6.

Ans: (c)

In T-1 system
No. of signals=24, n=8
1 8000
T

R, = 8000[24 x 8 + 1]
= 1.544 Mbps
number of bits/frame = 24x8 + 1
=193 bits

a=1

22.

Sol:

23.

Sol:

E[Y ()] = E[X()]H(0)

The transfer function of a delay element is

H(f) =7

— e—jZthT

H@O)=1

E[Y(®)] = E[IX(H)]H(0)
=5x1
=5

Ans: (c)
ACF at t = 0 is equal to E[X?(t)]
ACF at t = « is equal to E*[X]

only 1 and 2 are correct

Ans: (C)
As we know, g, = |2|S/55| (1—%}
—Vp P
2,151
) 9, =535
P
2/l g 2 los
g - V16 °F V16 1 s
R ok C I A
-3
o g, =2 20T gy
2 10
= Om = IMA/V
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24. Ans: (c)

Sol: The thermal runway is avoided in self bias
circuit because of the negative feedback
produced by the emitter resistor.

25. Ans: (d)
Sol: For NMOS transistor

= The substrate is of p-type semiconductor
= Inversion layer is of n-type

= V1 (threshold voltage) is positive

26. Ans: (c)
Sol: For small value of Vps (Vps<< Vgs — V1),
the MOSFET is in triode region

1 -pc. [%j[(ves RVAV

dl, W
=u.C_ | — (Vs — V.
dVDS un ox( L j( GS T)

.. Drain ON resistance
_ dVDS 1

dl W
° Mncox (LJ(VGS _VT)

= Drain ON resistance

oc . 1
Overdrive Voltage (Vg —V; )

27. Ans: (c)
Sol: — For a JFET, at pinch off width of the
induced channel becomes zero and the

current becomes constant.

28.

Sol:

29.

Sol:

30.

Sol:

31.

Sol:

— A MOSFET must be operated in

saturation region to use as an Amplifier.

Ans: (a)
Base narrowing in a BJT is referred as Early
effect.
Ans: (d)
Given data = Ic = 2mA, B = 249
On :|—°=£:80mA/V
V; 25

Voltage gain (Av) = — gm(Rc//RL)
= - 80x10 3x25x10°
=-2000

Ans: (b)
The given circuit is a common collector

amplifier for CC amplifier, Voltage gain

4

Ans: (d)
gm = 100 x 102 A/V

base input resistor, r, = 5kQ

- Aswe know, r_= i

=B =r:0m

= Bmin =5 x 10° x 100 x 107
= Bmin = 500
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32. Ans: (a)
Sol: |
A K ser
A
TG
Ae
[ %
il SCS
Gk
ok
Aq
DIAC
A
» A
‘ Shockley diode
33. Ans: (a)
Sol: Latching current (I.) is 2 to 3 times greater

than holding current (I.). So, statement (1) is
wrong.

— Snubber circuit is connect in parallel to

protect SCR against triggering.

So, statement (2) is wrong.

— SCS is a four terminal unidirectional
device with characteristics similar to

SCR. So, statement (3) is correct

34.

Sol:

35.

Sol:

36.

Sol:

37.

Sol:

38.

Sol:

Ans: (a)

2
=P
25x10° P

Na = 4.4x10%x

2
i

— n?2 n
NPy = Nf =Ny =

Py
19y2
N = %xz,sxlo%l.??xlow/ms
.0 X
Ans: (b)

The base width of a bipolar transistor is
increased by a factor of three then collector

current decreased by a factor of three

Ans: (d)
1.E" = EF

condition fermi level is constant.

since under open circuit

2.with forward bias Eg(eV) decreases
means N side levels move up and
hence E¢" increases and E¢” decreases.

3. With reverse bias Ey (eV) increases and

hence E" decreases and E¢” increases.

Ans: (d)

1. Direct band gap semiconductors are used
for the construction of laser’s

2. Current amplification takes place in
LASER

Ans: (a)
2
We know :Cd = C%n_?TCZ

And given that C; = 200 PF, f; = 1IMHz
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C,=? , fz =2MHz
Cq=40PF
. JOPF— 200PF-4xC,

— 120PF=200PF—4xC,

_ 200PF-120PF

=C, 2
_ 80PF
4

=20 PF

39. Ans: (b)
— Cd
Sol: we know % error due to C, = %100
d
.| % error |= Cy x100
C,+C,

40. Ans: (c)
Sol: The CRO uses electrostatic focusing instead

of electromagnetic focusing which is used in

a TV picture tube.

41. Ans: (d)

o

N

42.

Sol:

43.

Sol:

44,

Sol:

Ans: (b)

2 & 4 are correct.

Ans: (b)
Let say n = number of steps required to be
taken to reach to 428 mV

resolution = 10mV in 20volt range of
operation

= 428mV
10V
step

= 42.8 steps
= 42 steps
=42 clocks

. if 42 clock pulses are counted, then
displayedas00.42V

20VR

Ans: (a)

= E=12+12+211,c080

2 2 2
1212 —|2

COSQ =
¢ 211,
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45. Ans: (a)

Sol: Heaviside  bridge  measures  mutual
inductance interms of standard inductance.
Campbell modification of Heaviside bridge

(standard 'L" interns of mutual inductance).

46. Ans: (c)
Sol: f=1 MHz

Given time taken to increase voltage from 0
to 1.5V is 100 ms

=V;=15V
t;= 100ms
Vl oC tl

L

Vl
- t=-1
VZ 1:2

_ 100ms

5 =50 ms

. n=tf=50x 10" x 10° = 50,000

.. n=50,000 pulses.

47. Ans: (b)

Sol: PMMC meter measures average value of
current
“ lavg = 1A

For full wave rectifier circuit,

48.

Sol:

49.

Sol:

50.

Sol:

21

Iavg_T:].

| ==
2

Alsol =tm ™ _191a
RMS \/E 2\/5

Ans: (b)

(ii) True (i) False

i.e the compensating coil is designed to
compensate the pressure coil current
existing in the current coil.

.. Compensates the effect of the Impedance

of the voltage coil (or) potential coil circuit.

Ans: (c)
GivenE=25V,L=10m, £ =1mm

Voltage resolution = Ext

_ 25x10°°
10

=25x10"V.

\Y

Ans: ()

Springs of PMMC meter are in series with
the coil and provide controlling torque.
and

Aluminium former holds the coil

provide damping torque.

| ACE Engineering Academy Hyderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata | Ahmedabad | Kothapet




52.

Sol:

53.

Sol:

54.

Sol:

multiplication and division

(a) total relative error = 2%+2%+2% =6 %
(b) total relative error = 2%+2%+2% = 6 %
(c) total relative error = 2%+2% =4 %
Option (c) has minimum relative error.

therefore VI is chosen for power calculation.

Ans: (c)

PMMC — DC only

Rectifier — both AC and DC

M1 with current T/F — AC only
Electrodynamometer — both AC and DC

Ans: (a)
Error = measured value — true value
—0.5=120.5 — true value

- True value = 1205+ 0.5=121.0

Ans: (b)
For the given voltmeter,
Guaranteed accuracy is £2% of full scale
reading.
=+0.02x300=26V

+
..% Limiting error = _—6><100
360

=+1.66%

56.

Sol:

S7.

Sol:

Engineering Academy :11: ESE - 2020 (Prelims) Offline Test Series
Ans: (c) 55. Ans: (b)
. Relative errors gets added during Sol: Creeping can be prevented by drilling two

diametrically opposite holes in the disc.

In some cases a small piece of iron is
attached to the edge of the disc. The force of
attraction exerted by the brake magnet on
the iron piece is sufficient to prevent

creeping of disc.

Ans: (d)

To balance a bridge angle and magnitude
condition must be satisfied.

The angle condition is 6+ 6,= 0,+ 03

(i) ) (0° to —90°)+0° = (0° to — 90°)+0°

(ii) —90° +(- 90°) = 0°+0°

(iii) 0°+0°=-90° + 90°

(iv) (0° to —90°) +0°#(0° to + 90°)+0°

Ans: (b)

P; =2000 W

Pz =0W

0= tanl[\/éﬂJ
P +P,

{3

P=P;+P,=2000+0=2000 W

Q Q.

— = tan60° =
2000

tan0 =

— Q= /3 x 2000 = 3464.1

| ACE Engineering Academy >Hydcrabad|Delhi|Bhopal|Pune|Bhubaneswar|Lucknow|Pama|Ben@luru|Chennai|Vijayawada|Vizag|Tirupaﬁ|Kukatpally|Kolkala|Ahmedabad | Kothapet




E & T Engineering

Q. ACE
\ » Engineering Academy
58. Ans: (b)
Sol: Meter constant to given data
K - 30x3600 _ 216 rev/ikWh
10x50

But it is given that meter constant is 200.
Therefore % error in meter constant

216200
200

x100 = 8%

59. Ans: (a)
Sol: Given system voltage i.e., primary voltage =
11000V

turn's ratio = 104

11000

= Actual secondary voltage =
y g 104

=105.77V

Measured secondary voltage = 98V

. Y% error =
measuredvdue — truevalue
truevalue

_ 98-105.77
105.77

=x100

100

=-7.346 = -7.35

.. The magnitude of error is 7.35

60. Ans: (a)
Sol: Given G =-133, R =1000 Q
5
AR - 33
e

Given e = 500 micro strain (compressive)
e=-500x 10°°

AR 13346
R

= —133 x(-500 x 107°)
= 66500 x 10°°
AR = 1000 x 66500 x 10°°
= AR =66.5Q
~* AR = positive
R;=R; + AR
= 1000 + 66.5
R, = 1066.5 Q

61. Ans: (b)
Sol:
1. When
transducers is varied by varying area
then

capacitance of capacitance

. — =S5, = — =constant
d

2. When capacitance is varied by changing

the distance between the plates

C:%
d
Sd_@:—eozA
o d

.. Sensitivity is high for small values of d
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3. Piezoelectric transducers are used for
dynamic measurements and are not used
for static measurements.

4. In

capacitance of amplifier has to be low to

piezoelectric  transducers  the

avoid loading effects. So a low
capacitance of amplifier means that

impedance is high.

Ans: (c)

Sol: Given

63.

Sol:

g =12x10° Vm/N
F/A =0.5MN/m?

t=2mm
ot
we know voltage sensitivity g = F_t
7
S0, E=gx % x t
= 12x10°x0.5x10°x2x10°°
=12V.

Ans: (c)
A typical digital data acquisition system is

as shown below

Transducer —l
- . Signal A/D Digital
L S'.gf‘a'. o Multiplexer = converter [ | converter | | Recorder
Conditioning 7 Iy Y
equipment

Auxiliary Equipment / Processor

64.

Sol:

65.

Sol:

66.

Sol:

Ans: (b)

For distortion less output the Q-point in a
voltage amplifier is selected in the middle
of the active region. So, Statement (I) is
correct.

Common base amplifiers has low input
impedance and low current gain. So,
Statement (1) is correct.

Both Statement (1) and Statement (Il) are
individually true but statement (I1) is not

the correct explanation of statement (1)

Ans: (¢)

A transistor acts as a closed switch in
saturation region.

So, Statement (1) is true

The current gain of CC amplifier is greater
then that of CE amplifier.

So, Statement (11) is false.

Ans: (a)

|
For GaAs, the I—p ratio is 15

\

| |
[I—p = 3.5 for silicon and I_p =8 for Ge].

Therefore GaAs is preferred for tunnel
diode. So, statement (1) is true.
The performance of tunnel diode is
expressed in terms of the ratio of peak
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67.

Sol:

68.

Sol:

69.

Sol:

: 15
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|
current to valley current (I—pj Higher the

\

value of I—p better is the performance of

\

tunnel diode. So, statement (lI) is true, and

correct explanation for statement (1).

Ans: (a)

The modulating signal directly controls the
tank circuit of the carrier generator and
hence, a stable oscillator like the crystal
oscillator, cannot be used (The crystal
oscillator provides a stable but fixed
frequency). Thus carrier generation cannot
be of high stability which is an essential

requirement.

Ans: (b)

Thermal noise power is uniformly
distributed to all frequency. So, Statement
(1) is correct.

The mean of thermal noise is zero.
Statement (1) is correct.

Statement | & |1 are correct but Il is not the

correct explanation of I.

Ans: (d)

In FM, bandwidth depends on frequency
deviation & modulating signal frequency
Statement (1) is false but Statement (I1) is

true.

70.

Sol:

71.

Sol:

72.

Sol:

Ans: (a)

The self-bias technique as used for a JFET
can not be used for
operating point the
MOSFET. So, Statement (1) is correct.

The voltage drop across Rs is such that it

establishing an

for enhancement

reverse biases the gate. So, Statement (1) is
correct.

Both Statement (1) and Statement (l1I) are
individually true and Statement (Il) is the
correct explanation of Statement (1).

Ans: (a)
When MOSFET operates in

region, the inversion charge decreases from

saturation

source to drain. So, statement (1) is true.
The channel potential increases from source
to drain. So, statement (11) is true.

Both Statement (1) and Statement (1l) are
individually true and Statement (Il) is the

correct explanation of Statement (1).

Ans: (a)

The signals usually to be examined are
applied to the wvertical deflection plates
through attenuator and vertical amplifier to
produce measurable deflection on the CRT
screen. The horizontal deflection plates are
fed by a sweep voltage that provides a time

base. They can be fed directly when
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73.

Sol:

:16:
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voltages of sufficient magnitude are used.
So the variation in signal is obtained through
vertical deflecting plate so it should have
high sensitivity compared to horizontal
plate.

Ans: ()

PMMC instrument does not work
satisfactorily when the frequency of the
signal is high.

In PMMC instrument torque reverses if the
current reverses. If  this instrument is
connected to ac supply having high
frequency, the pointer cannot follow the
rapid reversals and the deflection
corresponds to mean torque which is zero.
Hence these instruments cannot be used for

ac.

74. Ans: (c)

Sol: Self-braking torque, which is caused by the
revolution of disc in the field of series
magnet under load conditions, is

proportional to square of load current.

75. Ans: (a)
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