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ELECTRICAL ENGINEERING

SUBJECT: ANALOG AND DIGITAL ELECTRONICS+BASIC ELECTRONICS
ENGINEERING SOLUTIONS

01. Ans (¢

Sol: Thegiven circuit is awein-bridge oscillator
The condition for sustained oscillations (or)
the minimum voltage gain required to

maintain the oscillations in a wein-Bridge

oscillator is
Ay=1 & & ------- (1) [Where R =
R2 Cl
2R, R;=R,C;=Cand C,=2Cinthegiven
circuit]
1 Re 1 2R € 5 --mmee- 2
R, R C
Ri/Ry =4 ------- 3
Ri=4Ry ------ (4)
02. Ans: (¢
Sol: Step (1):
WhenV;= 2V,Va= 12V

Step (2):
Va=12V,DisOFF V=0V

03. Ans: (d)
Sol: Step (1): KCL at collector node of Q,

ke lo 1o g,

04. Ans. (b)
Sol: Step (1):

f, 2kHz

f, 181.818Hz
* 1 A 1 1000 001
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20kHz 1 1000 0.01

05. Ans: (b)
Sol:

220kHz

Bandwidth = fy = IMHz
At fy, Gain of the amplifier, A,

vV, 1

vV, 2

AV

06. Ans (a)

07. Ans: (b)

08.
Sol:

Ans:. (b)

In negative feedback amplifiers
Voltage gain

Bandwidth

Noise

Distortion

Amplitude fluctuations

1
NG

09. Ans (a)

10. Ans: (d)
Sol: R

AC
o/p

ilp i l

11. Ans: (a)

Sol: V, 2V,

12.
Sol:

Ans. (¢)

Vo=gain input voltage

A V,sn t(.e A V,=V)

v, V, cos t
SR N Vv, 2 f
at | e

100 10°=V, 2 20 10°

v, 10 5,
40 2

13. Ans: (¢)
Sol: Vo= 2(2)=
L BV
2k 1k
=2 10°+4 103

=6 mA

4
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14. Ans (a)
Sol: both the diodes are OFF
=0

16. Ans: (b)

17. Ans: (d)
Sol: 'V, % VvV, V,

1
V]_ V2 = 2V

Vo=5( 2)
Z; operated in break down region -

Z, FBthen
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15. Ans: (c)
So: D FB
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18. Ans (@)

Sol: For negative feedback, gain factor is reduces
by (1 + A ) for shunt-series, Ri, is decreased
by afactor of (1+A ), Rp isincreased by a
factor of (L+A )

19. Ans (a)

Sol:  Here the base emitter voltage is greater
than 0.7 V and the base collector voltage
islessthan 0.7 V.

Hence base emitter junction is in forward
bias and collector-base junction is in
reverse bias.

Transistor isin forward active region

20. Ans (d)

Sol:  Here Icgo doubles for every 10° raise in
temperature Vge decreases at the rate of
25mv/°C

21. Ans: (d)

Sol: P RC coupled amplifier ~ Audio
Q Differential amplifier  DC and audio
R  Cascode amplifier  Video
S  Tuned amplifier  Narrow band

22. Ans. (d)

Sol: The oscillation frequency in crysta
oscillator is determined by the crysta
dimensions. This means that crysta
oscillator frequency depends on al of the
above parametersi.e. thickness of  crystal,

angle of cut and physical size of crysta

23.

Sal:

24,

Sol:

25.

Sol:

Ans. (a)

The transistor with comparatively small is
used in power amplifier because to handle
large currents base of the

transistor is made thicker. Hence  should

be small
Ans: (b)
10k
AW\
V.
o output
I 10k [ 4}
= r = = RO
R;
Vi 0

Input resistance (R;) — ——
P (Ri) I, 0.5m

For output resistance, input current 0.5mA is

open circuited & connected 1A current

source at output as show in below figure.
10k

10k

Ans(c)

The Common Emitter current gan
bandwidth product of a transistor (fr) is
defined as the frequency at which Beta of

the transistor fallsto unity

| ACE Engineering Academy >Hyderabad|De]hi|Bhopal|Punc | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata |




26.
Sol:

27.

Sal:

28.

Sal:

29.

Sol:

30.

Sol:

IR bpb JOMNU-EM°£%<<4F | no2§—~£:qE+2:pE 8L

I

Unity gain frequency (f1) = ——2——
yg equency (fr) 2C C)

Ans. (a)
The bias stability of an Emitter-Bias
Amplifier circuit improves by decreasing the

value of Rg and increasing the value of Re.

Ans: (d)
Av = Omlo
lee/2 V,
V,  1gl2
=V > 192.31
V, 0.026
Ans:. (d)
In current series feedback output current is

proportional to input voltage. Hence it is
Transconductance amplifier.

Ans. (a)

When two pure conductors are added then
resistivity increases at al time

Ans:. (¢)

124
™ Eg(eV)

% m =0.496 m=4960 A°

31. Ans (a)

1

Sol:  Junction capacitance _
Junction Voltage

1 1
Step: C. =
j \/V—s 2
) 1 1
Linear: CJ. W §
S
) 1 1
D|ffused = C]- 2.\5/V—S %
32. Ans: (b)

Sol: Voltage shunt feed back

33. Ans: (b)

Vs
Sol: IDZIDSS 1 g
VP

Transconductance of (gm) FET is

gm: ID ZIA 1 Vgs

Ve, Vp &V,

gs

AN
v, I o
Om = ﬁ Io pes

| ACE Engineering Academy >Hyderabad|De]hi|Bhopal|Punc | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




ESE | GATE - 2019

{\_f_Ew BATE’:*_ 2

LONG TERM BATCHES

EC|EE|ME|CE|CS|IN|PI

Start Early, Gain Surely

2 (W

Pioneer to Dedicated Experienced Faculty
Leader Service from Central Pool
Admissions are open at all our centers H. O. : Hyderabad : Ph : 040-23234418,19,20

Bangalore Kukatpally Delhi Bhopal Pune Bhubaneswar
9341299966 | 040-6597 4465 | 9205282121 | 0755-2554512 | 020-25535950 | 0674-2540340

Lucknow Patna Chennai Vijayawada Vishakapatnam Tirupathi Kolkata
808199966 9308699966 | 044-42123289 | 0866-2490001 | 0891-6616001 | 0877-2244388 | 8297899966

34. Ans: (d) 36. Ans: (a)

Sol: Once an SCR isturned on, it will remainso | Sol: The auto correlation function of White
until the anode current goes below to Noiseisadeltafunction.
holding current value. (1) P';_fr 1

N, o N,

35. Ans (d) o= ) e

Sol: LED ismade by adirect band gap material.

E - he 37. Ans (0)
=
Sol: P.=1.8KW
The colour of the light has a particular )
P, Pe 200W
wavelength  according to the band gap B
energy of semiconductor material 3 2
1.8 10 200W
4
2= 49
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38.
Sal:

39.

Sal:

40.

Sal:

ACE
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41. Ans (b
\/E 2 0.666 (_) _ _ _
9 3 Sol: The signal is received using the pre-

% =66.66%

Ans: (¢)
modulation index of AM
= kaAnm Which isindependent of frequency
KA,
f

m

FM

fm doubled, ¢ishalf
PM ;= KyAm, independent of frequency

Ans: (b)
For entropy of source
S log,4 2log,?2
=2 bits/symbol
For entropy or source
S, log,16 4log,?2
= 4 hits/'symbol

Ans:. (b)
If L=2 Dataword length n= 1bit.
Datarate = n fs b/sec

= fs bits/sec,
Where fs is the sampling rate.
IfL=8 n=3hits.
Datarate = 3fs bps.
Since (B.W)
getstripled.

data rate, B.W requirement

42.

Sal:

43.

Sal:

44,

Sol:

45.

Sol:

selection stage, i.e. an RF amplifier. It is
mixed with IF is
generated. It is amplified by the IF amplifier

loca oscillator and

and the amplitude variations are removed by
amplitude limiter. Then, it is applied to the
FM demodulator. The demodulated signal is

amplified by an audio amplifier.

Ans. (¢)
Typica Uplink & Downlink frequencies

used in satellite communication are

Uplink Downlink
6 GHz 4 GHz

14 GHz 12 GHz
30 GHz 24 GHz
Ans: (d)

Flash memory takes more number of
Read/Write cycles

Ans. (a)

In PLA bothn  AND and OR
programmable

(iii) Represents Fan out

Ans:. (b)
2V (no of digitsin sequence) + 1
N: number of flip-flops
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N 5+1
N=3
So number of flip-flops= 3
46. Ans: (a)
Sol: Using SOP form
Y AB1 AB1 AB ABB
AB AB AB AB
=1
Using POS form
Y A B1A B1A B AA BB
=)@ @ @)
47. Ans: (b)
Sol: x y=xoy
Xy Xy
0 Xy Xy=x+y
OR gate
48. Ans: (a)
Sol:
D Dg Ds D, D3 D, D Do|X Y Z
0 0 0 0 0 0 0 1[0 0O
0O 0 0 00O 0O 1 0100 1
0O 0 0 0O 0O1 0 01]0 10
0O 0 0 01 0 0 O01]0 1 1
0O 0 01 0 0 0O 011 00
0O 0 1 0 0 0 0 011 0 1
0O 1 0 0 0 0 0 011 1 0
10 0 0 O O O O |1 1 1

49,

Sol:

50.

Sol:

X =Dy + Dg+ Dg+ D
Y =Dy + D3+ Dg+ D>
Z=D1+D3+Ds+ D7

Ans. (¢)

(Vin)- T1 = (Vier). T2

(1) (10 20msec) =(2) T,
T, =100msec

Total time=T;+T, = 0.3sec

Ans: (c)
Implementation is as shown

= |

|2_

|3_
ISO |S1 1

|4_

s— 1 L j s,
's,

IG_ _I— T

|7_ Sl
's
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51. Ans: (d) r=>5 or 1.5 (invalid)
So: X P Q RP QR
PQ Pﬁ BQ Q Qﬁ 5R QR 53. Ans: (b)

Sol: XOR operation gives output HIGH, when
odd no. of input variables are HIGH. So, by

Q1 PP R R PR PR

PR Q looking at the truth table. Option 1 and 3 are
correct.
52. Ans: (b)
2 CD
Sol: V3 r 1 r 4 ABN_ 00 01 11 10
00
32 r 1 r* 8 16 ! !
5 01| 1 1
2rc 7r 15 0
11 1 1
2r> 10r 3r 15 0
10| 1 1
2rr 5 3(r 5 O

r 5)(2r+3)=0
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55.

Sal:

56.

57.

Sol:
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Ans. (a)

. Cache memory is avery high speed memory

that is placed between the CPU and main
memory. The cache stocks the copies of the
data from frequently used main memory
locations

Inter leaving: main memory is divided into
two or more sections. The CPU can access
alternate sections immediately without
waiting for memory to catch up (through

wait states)

Ans: (c)

CMOS inverter is formed by the series
connection of one n-channel and one p-
channel MOS transistor

Whereas transmission gate is formed by the
paralel connection of one p-channel and one

n-channd MOS transistors

Ans. (a)

Ans:. (b)
Clk pulse | Input | Qs Q. Q
0 O O O
1 1 1 0 O
2 1 1 1 O
3 1 1 1 1
4 0 O 1 1
5 0 0O 0 1
6 0 O O O

Q, isfed asinput in Johnson counter

58. Ans: (a)
Sal:
clk ’rT+TU*_
Ql_é_l i | ; ' E '—l-_
o— |
Output (— — 1 —
Output issame as clk
The frequency of output is 50MHz
59. Ans: (¢)
Sol: Fi.F,= m(4,6) +d(1, 2, 3,7)

(common minterms of Fy,F,)

Fi+F= m(0, 1, 2, 3,4, 6) +d(7)
(F.F) + (FitF) = m(0,1,2,3,4,6)+d(7)
d0=0

dd=d

1d=d

d+d=d

1+d=1

0+d=d
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60. Ans:. (c) 63. Ans. (a)
Sol: thetimetaken for SIPO is Sol: GivenA +AB +ABC
Ti=NT 2.8
! =A(l+B+BC)=A
The time taken for SISO is _ _ _
No NAND gate is required to implement the
T,=2N )T _
expression
T2 T]_ = (N 1) T
64. Ans. (d)
61. Ans. (c) Sol-
Saol: (a),(b) are operations Performed when '
RESETIN is made low |
C
(c) is performed when RESET out is made i 4t01 Fl—
. B 1, MUX
high C&_Eiilisl S
(d) is performed during DMA data transfer | |
A B
62. Ans. (d) - o -
Sol: 0100 MVI A, OOH FABC ABC ABC ABC
0102 LXI H, 0105H F ACB B ACB B

0105 OUT O0H
0106 INR A
0107 PCHL

0108 HLT

F AC AC=A C

A 00
HL 010501 [00]| 02 [00]
A [00] | A 02| A 03
A 01 |PC 0105PC 0105
PC 0105

InfiniteLoop
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65. Ans:. (c) 67. Ans. (c)
Sal: Sol: TRAP has both edge & level sensitive.
B Q& Q&
% 0 1 1! o 68. Ans. (c)
> Sol: Vector Addressfor RST 45=4.5 8
. =36
Serid - In |
—Q( = 0024 H
Seria INn=Q; Qo 69. Ans: (d)
Sol: though oscillations are there when switch is
CLK Serial Qs | Qs | Q1 | Qo closed, we need to get constant waveform
In without oscillations (bounce)
O (1 |1 |0
S
1 1 1 |0 |1 |1 1o— Q
2 0 0O (1 |0 |1
3 1 1 |0 |1 |0 —=
A °R—DD— Q
66. Ans:. (c) Fix S atlogic 1 ,connect Ato R inpu
Sol: The state diagram to detect the sequence of SR NAND latch
1011 is given below. WhenA=0 R=0 Q 1 Q=0

Total no. of statesare = 4.

2 flip flops are required to detect the
sequence 1011

Now, evenif A =1 (duetobounce)i.eR=1

Qremainsin previous statei.e., (Q =0)
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70. Ans. (d) 71. Ans. (a)
Sol: In BJT as temperature increasing I, | Sol: Using A S C | I, we can represent data in

increases SO, I increases.

Where in FET, As temperature increases
mobility decreases So Ip decreases and as
temperature increases carrier concentration
N; iNCreases so |p increases.

So overdl Ip will not get changed.

Thermal stability in FET is more than BJT
Parameter variation with temperature change
isless.

72.

73.

74.

Sal:

75.

both numbers and characters

Ans. (a)
Ans. (d)

Ans: (b)

The gain of the CE amplifier at low
frequencies depend on the coupling, bypass
and blocking capacitors and independent of
interel ectrode capacitances.

Ans. (a)
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