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Electronics
JEST-2012
Q1.  The ratio of maximum to minimum resistance that can be obtained with N 1-Q resistors is
()N (b) N* (c) 1 (d) oo

Ans.: (b)
Solution: Resistance in series is maximum and minimum in parallel combination

R,=1+1+1+1+...N=N

Q2.  The net charge of an n-type semiconductor is
(a) positive (b) zero (c) negative (d) dependent
Ans.: (b)

JEST-2014
Q3.  Which of the following circuits will act like a 4-input NAND gate?

© D_% 4
(d)

(c)

Ans.: (d)

Solution: A AB AB
B ABC
C ABCD
D
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Q4.

Ans.:

T =
B ABC
C =
D ABCD
AB
ABCD
D)
AB AB
ABCD
D S CD
CD

The formula for normal strain in a longitudinal bar is given by & =%, where F is

OO0 wm>»

O W >

normal force applied, A is cross-sectional area of the bar and E is Young’s modulus. If

F=50+0.5N, A=0.2+0.002m* and E =210x10° +1x10° Pa, the maximum error in

the measurement of strain is

(a) 1.0x107" (b) 2.95x107" (c) 1.22x107° (d) 1.19x10~°
(b)

Ae AF AA AE 05 .002 1x10’

Solution: & =— = — +—+ =g + 5
AE e F A E 50 02 210x10

Q5.

Ans.:

Solution: W =qV =W =itV =W =i’Rt. Now,

Ag 0.2476 x50

—=0.02476 = Ae =0.2476x ¢ =

T —295x107"
£ 0.2x210x10° 8

A 100 ohms resistor carrying current of 1 Amp is maintained at a constant temperature of

30°C by a heat bath. What is the rate of entropy increase of the resistor?

(a) 3.3 Joules/K/sec (b) 6.6 Joules/K/sec
(c) 0.33 Joules/K/sec (d) None of the above
(c)

OW iRt 1x100
orT T 30+273
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JEST-2015
Q6.  What is the voltage at the output of the following operational amplifier circuit. [See in the
10kQ
figure]? —
(a) IV 1nA
(b) ImV :
(C) 1 ﬂV 1 R'— Vout
v
(@1nV k3 ke
Ans.: (b)

Solution: Output of first Op-Amp V,, = —(10 x10° )(1 X 10’9) =-107volt
Output of first Op-Amp V,,, = (1 +?] x107° =107 volts = 1mV

Q7.  The reference voltage of an analog to digital converter is 1V . The smallest voltage step

that the converter can record using a 12-bit converter is,

(a) 0.24V (b) 0.24mV (c) 0.24.V (d) 0.24nV
Ans.: (b)

Solution: Smallest voltage step= ﬁ ~0.24 mV

Q8.  In Millikan’s oil drop experiment the electronic charge e could be written as kz'® ,where

k is a function of all experimental parameters with negligible error. If the viscosity of air

n is taken to be 0.4% lower than the actual value, what would be the error in the

calculated value of e ?
(a) 1.5% (b) 0.7% (c) 0.6% (d) 0.4%
Ans.: (d)

Solution: Electronic charge is proportional to the viscosity i.e. & = ki"* =k’

2

Now error in the measurement of charge is o, =(§—e] 0'5
n
=0, = % \s , where 3
on) " on 2
O A
e n
n n e 27
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' o
Given —- =0.4%
n

o, 3

S = EX 0.4% = 0.6% . Thus correct answer is option (c).
e

Q9.  For the logic circuit shown in figure, the required input condition (A, B, C) to

make the output (X )=1 is, A'—)
Be——e—

(a)1,0,1 XOR X
(b) 0,0,1
(c) LL1 C-—:>
(d) 0,11
Ans.: (d)

Solution: XOR is inequality comparator and XNOR is equality comparator. In AND gate output
will be high when all the input is 1.

JEST-2016
Q10. It is found that when the resistance R indicated in the 10kQ
NV
figure below is changed from 1 kQ to 10 kQ the current
flowing through the resistance R’ does not change. What is k| R %\l;\/%
the value of the resistor R"?
(a) 5 kO WS
(b) 100 kQ m 10kQ
i aAAY
(©) 10 kQ 5\/|
(d) 1kQ
: R, =10kQ
Ans.: (b) Yy
Solution: Apply Wheatstone bridge condition R, =
R=1kQ| R 1kQ
R_R_1_10 - : oW
R, R, R 1
R, =R’
A%
N 10kQ
Il AWV
5V
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Q11. A transistor in common base configuration has ratio of collector current to emitter current

£ and ratio of collector to base current @ . Which of the following is true?

o a+1 o a—1
(@ f=——— (b)ﬁ=u () =" (d)ﬁ=( )
(a+1) a (a—l) a
Ans.: (a)
. I I 1 1 a

Solution: vl =l .+l ===+ 2= —=1+— = f=—

c c o I+«

JEST - 2017

QI12. Consider the circuit shown in the figure where D A

]

R =2.07kQ and R, =1.93kQ . Current source |
delivers 10mA current. The potential across the diode I ng R,

D is 0.7V . What is the potential at A?

(a) 10.35V (b) 9.65V = = =
(c) 19.30V (d) 4.83V

Ans. : (b)

Solution: Apply KVL in loop | , + D A

0.7+ 1,R, —(10-1,)R =0 Lo .
| &§$“4D R,
= 0.7+15x1.93-(10-1,)x2.07=0 = Z) -

=1,=5mA=V, = IR, =5mAx1.93kQ =9.65V

Q13. Whatis Y for the circuit shown below?

—d
B I_:::>_ :::>~———Y
L
c——] P :::>_
(@Y =(A+B)(B+C) (b)Y =(A+B)(B+C)
(© Y =(A+B)(B+C) (d) Y =(A+B)(B+C)
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Ans.: (a)
Solution: A ]

pdl

AB)\(BC

D
.>I‘

vs]

<

A

\—/|

=

o

>
c—0 >

% =(ﬁ).(5.€)=(A+ B)(B+C)

Ol
Q
lus]
hl‘

Q14. In the following silicon diode circuit (VB =O.7V), determine the output voltage

waveform (V,,, ) for the given input wave. v, 3.2 /2 /z' 372 ar
2.8 2.8
2.1 L. N 2.1
Pt A 14
t 07}/ N 0.7
Vi 0.0 \ 0.0
in = \V/ B A e e —0.
y A ot -0.7 07
1.4 A Lol 14
. N 7 .
21 N 4 21
28 2.8
J_ 35 35
0 /2 s 37/2 2
— wt
2 2 37/2 2
V., 15 /2 T 37/ 7r3.5 Vuu[3.50 /2 V4 T 7?3.5
2.8 2.8 2.8 2.8
2.1 2.1 2.1 2.1
(@) 14 14 (b)) 14 14
0.7 0.7 0.7 0.7
_00/ ...... e N 0.0 B0 74 P W R 0.0
07 ] 0.7 0.7 0.7
gl . .
-14 i 14 “14
2.1 2l 21 2.1
28 2.8 28 28
3 35 35 35
0 /2 T 37/2 2z 0 /2 il 37/2 2
wt ot
37/2 2 37/2 2
Vi 3.5 /”/2 a & 3.5 Vi 3.5 x2 T - 735
2.8 / \ 2.8 2.8 2.8
2.1 N 2.1 2.1 A N 2.1
. 1.4 . 1.4
© 53 X RS 4 X 07
I Y SN I \] R r1-00 0.0k oereererene \__\ ...................... 00
-0.7, -0.7 -0.7] 07
“14 \ Lol 14 1.4 N\ Lo 14
21 AN L) 21 21 AN L. 0.1
. N 7/ .
28 2.8 28 28
35 i 35 -3 35
’ 72 z 37/2 27 0 712 7 37/2 27
ot ot

Ans.: (b)

Solution: Transition voltageV; =+0.7V

When diodes are ON, output voltage will be either +0.7V and-0.7V .
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Q15. Consider a 741 operational amplifier circuit as shown below, where V.. =V =+15V
and R=2.2kQ.If v, =2mV , what is the value of v, with respect to the ground?

R
+
VI
(a) -1mV (b) 2mV (c) -3mV (d) -4mV
R/2 R
Ans. : (c) —AAA——AAN
. Vo
Solution: Apply KCL; R ~Vee
_ _ —VVN—
=1, 5470 0% = |,
R 3R/2 + Vo
3 (v
=V, =_§Vi =——x2=-3mV

Q16. What is the DC base current (approximated to nearest integer value in xA) for the
following n - p - n silicon transistor circuit, given R =75Q,R,=4.0kQ,R,=2.1kQ,
R, =2.6kQ, R, =6.0kQ, R, =6.8kQ, C, =1uF,C, =2uF,V, =+15V B, =757

C3 o~ Rl
I
ma
R4 Cl=—=
R6§ WA R2 § .
Vo= R3S C2T ©
—
(a) 20 (b) 24 (©) 16 (d) 32

Ans. : (a)
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Solution:

Apply KVL in Loop I; IR, +(1z = 1,)Ry +Vg =0
Apply KVL in Loop II; -V, —(lg =1, =15)R,—(I —1,)R, =0

VC
R, +R,

Ve =(le=1)R,=(le =1)R, =0= I, =1, =—

V
FromLoopI; BI,.R,———R. =0=1,=—-F = V.. =0
p1; BlgR, R, +R, 3 B R, +R, AR, BE

15 2.1
== &
2.1+2.6 75x4

21 uA

JEST-2018
Q17. A Germanium diode is operated at a temperature of 27 degree C. The diode terminal

voltage is 0.3V when the forward current is 10 mA. What is the forward current (in mA)

if the terminal voltage is 0.4V ?

(a) 477.3 (b) 577.3 (c) 47.73 (d) 57.73
Ans. : (a)
: V /V; V /V; kT
Solution: | = Io(e T —1) =1, where V; =—=0.026V
€
0.3/0.026 11.54 10
=10mA=1..e =le "=1,= mA
102744

Thus, | =1,€%*%% _ 10 4876800 mA ~474.6 mA
102744
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Q18. In the circuit shown below, the capacitor is initially uncharged. Immediately after the key

K is closed, the reading in the ammeter is27 mA.

What will the reading (in mA) be a long time later?

Ans. : 30
Solution: Immediately after the key K is closed, capacitor is short circuited. Using KCL
R 2R
VWWA VWA
3R b |
I, ==—x1=27mA=1=45mA.
5R
VWWA VWA |
Req:2Rx3R+Rx4R:2R 4R 3R
5R 5R
Thus V = IR,, =90R |
\Y
After long time, capacitor is open circuited.
Using KCL AR o
<
_3Rx7R _21 R !
“ 10R 10 ,
VWWA VWA |
,_ V. _ 9R 300 A 4R 3R
R, 21R/10 7 |
|
'
I{:Ex@mA:%mA. v
I0R 7
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Q19. Consider the transistor circuit shown in the figure.
Assume Vge, =0.7V,Vg, =6V and the leakage
current is negligible. What is the required value of
Rg in kilo-ohms if the base current is to be 4 £A?

Ans. : 1325

Solution: Apply LVL in input section
Vg + 1Ry +Vge =0

Vs —Vee 6V -0V
I 4x10°mA

= R, (k) =1325kQ

JEST-2019
Q20. Analyse the ideal op-amp circuit in the figure. Which one of the following statements is

true about the output voltageV  , when terminal ‘C’ is connected to point A’ and then

to point B *? JV%V‘ \le\/“
o— —o
Vin out
C
A R B

@V, =V, and V , =-V, when ‘C’ is connected to * A’ and ‘B ’, respectively
(b) V,,, =-V,and V_, =V, when ‘C’ is connected to * A’ and ‘B ’, respectively

(¢) V,,, =-V,, when ‘C is connected to either ‘A’ or ‘B’

(d) V,, =V, when ‘C’ is connected to either ‘A’ or ‘B’
Ans. : (a)

Solution: When terminal ‘ C ’ is connected to point * A’

V ut (1 +1Jvin _lvin :Vin
1 1

O

When terminal C ’ is connected to point ‘B’

Vou = lvin:_vi

out — 4 n
1
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Q21. The circuit given below is fed by a sinusoidal voltage V., =V, sinwt. Assume that the
cut-in voltage of the diode i1s 0.7 volts and V, is a positive dc voltage smaller thanV, .

Which one of the following statements is true aboutV_ ?

Rl
Vi” 0 W 0 Vout
\Y4
V,o WW
Rl

ERZ
i . . . R,
(a) Positive part of V_ is restricted to a maximum voltage of 0.7 + v
_l_
1 2

. . . R
is restricted to a maximum voltage of 0.7+ —=—V,
1 + 2

(b) Negative part of V

out

i . . . R
(c) Positive part of V_ is restricted to a maximum voltage of 0.7 + R IR \"
1 + 2

: . . R
is restricted to a maximum voltage of 0.7 + LV,
1 2

(d) Negative part of V

out

Ans. : (a)

Solution: Reference voltage V, = i V, and diode will be ON when V, >| 0.7 + Ry Vv, |.
R +R, R +R,
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