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Q1

Q.2

Q.3

Section A (MCQ) — 58 questions

The output Y for the given inputs A and B to the
circuit is :
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The maximum rated power of the LED is 2 mW and
it is used in the circuit with input voltage of 5 V as
shown in the figure below. The current through
resistance Rg is 0.5 mA.

The minimum value of the resistance of Rg, to

ensure that the LED is not damagedis ___ kQ.
Rg
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sy —L R=1kQ XZi]gBN
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Refer to the logic circuit given below. For two
inputs (A =1, B=1)and (A =0, B = 1), output (Y)
will be .

Q.4

Q.5

Q.6

(1) 1, 0 respectively (2) 0, 1 respectively

(4) 1, 1 respectively
ERE

Ey

e

i

(3) 0, 0 respectively

For the given logic circuit, which of the following
inputs combination will make both LED-1 and
LED-2 to glow?

C
()A=0,B=1,C=1
(3)A=1,B=0,C=1

(2)A=1,B=0,C=0
(49)A=1,B=1,C=0

In a semiconductor p-n diode, the doping
concentrations on p-side and n-side are 10
atoms/cm® and 10'® atoms/cm?, respectively. Which
one of the following statements is true ?

(1) Widths of depletion region on either side of the
interface are equal

(2) The depletion region width is more on p-side
compared to that in n-side

(3) The depletion region width is more on n-side
compared to that in p-side

(4) No depletion region forms because of unequal
doping concentrations on p and n-sides

Two 4 bits binary numbers, A = 1101 and B = 1010
are given in the inputs of a logic circuit shown in
figure below. The output (Y) will be :

A —P>

fmaan P
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(1) Y = 1101 (2) Y =0010 X
3)Y=0111 (4) Y =1000 1deal Diode
Vin CD Vo(D)
Zener Diode
(Vz=5V)
Q.7 Consider a circuit consisting of a capacitor (20 pF),
resistor (100 Q) and two identical diodes as shown ;

Q.8

Q.9

in figure. The resistance of diode under forward
biasing condition is 10 Q. The time constant of the
circuit is o x 1072 5. The value of o is

C=20pF
—
R=100Q
-V
YV A
(1) 2.2 (2) 2.0 (3)2.1 (4) 2.4
EHAE
ChEE

Given below are two statements: one is labelled as
Assertion (A) and the other is labelled as Reason
R).

Assertion (A): A diode under reverse-biased
condition provides very small current which is
nearly independent of voltage until a critical limit at
which the current increases drastically.

Reason (R): Below the critical voltage limit, only
majority charge carriers flow which increases
drastically above critical voltage.

Choose the correct answer from the options given

below :

(1) Both (A) and (R) are true and (R) is the correct
explanation of (A)

(2) Both (A) and (R) are true but (R) is NOT the
correct explanation of (A)

(3) (A) is true but (R) is false

(4) (A) is false but (R) is true

For the given circuit (shown in part (A)) the time
dependent input voltage v;,(t) and corresponding
output v,(t) are shown in part (B) and part (C),
respectively. Identify the components that are used
in the circuit between points X and Y.

Q.10

Q.11

Part (A): Circuit Used

20V

20V

Part (B): Input Voltage Part (C): Output Voltage

(1) X —WW——FK}F— Y
(2)Xo—|<]—[>1—oY
(3) X —WWW—>— Y
@ X —KF—FKF— Y

If X and Y are the inputs, the given circuit works as

X
Output
Y
(1) OR gate (2) AND gate
(3) NAND gate (4) NOR gate

Assuming in forward bias condition there is a
voltage drop of 0.7 V across a silicon diode, the
current through diode D; in the circuit is

mA.

(Assume all diodes in the given circuit are identical)

0.3 kQ
A
Ry
1 Si Si Si
— 12V
b, \V4 b, by \V4
1)17.6  (2)188  (3)20.15

(4)11.7
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Q.12 Two p-n junction diodes D; and D, are connected as

Q.13

Q.14

shown in figure. A and B are input signals and C is
the output. The given circuit will function as a

Viac=5V
R
D,
A o——KF—
Bo m oC
D,
(1) AND Gate (2) OR Gate
(3) NOR Gate (4) NAND Gate
BT E
A
G

Identify the correct truth table of the given logic
circuit.

A—C )

Y
B
A B Y A B Y
0 0 0 0 0 0
1 0 1 0 2 0 1 1
1 0 1 1 0 1
1 10 1 10
A B Y A B Y
0 0 1 0 0 1
@) 0 1 1 4 0 1 0
1 0 1 1 0 1
1 10 1 10

The following diagram shows a Zener diode as a
voltage regulator. The Zener diode is rated at
V, =5 V and the desired current in load is 5 mA.
The unregulated voltage source can supply up to 25
V. Considering the Zener diode can withstand four
times the load current, the value of resistor R
(shown in circuit) should be Q.

U regu ted %
n la v

Voltage in Regulated
%% é Ry, Vo Voltage
(1) 100 (2) 10 (3) 1000 (4) 4000

@

Q.15 For the given logic gate circuit, which of the

Q.16

Q.17

following is the correct truth table?

(M &)

3) 4

__Oo0O0O8 R =ROOoOZD B
oOrRrRroHd O~ oOB
—OFR ON OO RPN

mR,OoOO0O8 REFLR OO
oOrRrrRroFd OrRrrRroZ
OOO RN OFR OFN

ElziEE

&
Find the correct combination of A, B, C and D
inputs which can cause the LED to glow.

LED
o )
(11000  (2)0011  (3)0100  (4) 1101

E

e
O

The correct truth table for the given input data of the
following logic gate is :

Inputs

A

B

S Y Output
Inputs Output Inputs Output
A|B|C|D Y A|B|C|D Y
1101 1 1(1]|0(1 0

@ 010|111 0 @ 0(0|1]1 1
1(0(1(0 0 1]10(1]0 1
1111 1 1)11(1]|1 1
Inputs Output Inputs Output
A|B|C|D Y A|B|C|D Y
1101 1 1(1]|0(1

®) 0j0f1]1 0 ) 0(0|1]1
1(0(1|0 1 1]10(1]0
11111 0 1)11(1]|1

P-3
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Q.18 The given circuit works as :

A

Input Output
B

(1) NOR gate (2) OR gate

(3) AND gate (4) NAND gate

Q.19 The charge stored by the capacitor C in the given
circuit in the steady state is pC.
25V 10
—
C=5yF 2Q
I
i MWW
3Q
K1 MWW
4Q
> MW
175 2)5 3) 10 (4) 125

[EE%s

Q.20 The output voltage in the following circuit is
(Consider ideal diode case)

+5V
D,
+5V
o—F o
Vout
1
N
D,
MOV ~ @+5V  (3)-5V

(4)10V
m;

Q.21

In the following circuit, the reading of the ammeter
will be
(Take Zener breakdown voltage = 4 V)

Q.22

Q.23

Q.24

100 Q
AV

x (V) 400 Q

12V —

(1)60mA (2)80mA (3) 10mA (4)24 mA
B

Consider the following logic circuit.

A
B ¢

The output is Y = 0 when :

()A=1andB=0
B)A=1andB=1

(2)A=0andB=0
(4A=0andB=1

The Boolean expression Y=ABC+AC can be

realised with which of the following gate

configurations.

A. One 3-input AND gate, 3 NOT gates and one
2-input OR gate, one 2-input AND gate

B. One 3-input AND gate, 1 NOT gate, one 2-input
NOR gate and one 2-input OR gate

C. 3-input OR gate, 3 NOT gates and one 2-input
AND gate

Choose the correct answer from the options given

below:

(1) B, C Only

(3) A, B Only

(2) A, B, C Only
(4) A, C Only

Y

s

Consider an n-type semiconductor in which n, and
n;, are number of electrons and holes, respectively.
A. Holes are minority carriers
B. The dopant is a pentavalent atom
C. n.ny, # n;?
(where n; is number of electrons or holes in
semiconductor when it is in intrinsic form)
D. neny >n?
E. The holes are not generated due to the donors
Choose the correct answer from the options given
below :

(1) (A), (B), (E) only
(3) (A), (B), (C) only

() (A), (C), (E) only

(4) (A), (©), (D) only
ob7r

P-4

Vour Potential Unlocked


https://prepblink.com/
https://pyqside.com/s/QE289C41C63E54C8
https://pyqside.com/s/QE289C41C63E54C8
https://pyqside.com/s/QE289C41C63E54C8
https://pyqside.com/s/Q06ECA88189D7458
https://pyqside.com/s/Q06ECA88189D7458
https://pyqside.com/s/Q06ECA88189D7458
https://pyqside.com/s/QA2DFE3384D1942B
https://pyqside.com/s/QA2DFE3384D1942B
https://pyqside.com/s/QA2DFE3384D1942B
https://pyqside.com/s/Q06E7B11964664D9
https://pyqside.com/s/Q06E7B11964664D9
https://pyqside.com/s/Q06E7B11964664D9
https://pyqside.com/s/Q007A554C9EFD463
https://pyqside.com/s/Q007A554C9EFD463
https://pyqside.com/s/Q007A554C9EFD463
https://pyqside.com/s/Q8233C86B59254C0
https://pyqside.com/s/Q8233C86B59254C0
https://pyqside.com/s/Q8233C86B59254C0
https://pyqside.com/s/Q0F4AC332777646E
https://pyqside.com/s/Q0F4AC332777646E
https://pyqside.com/s/Q0F4AC332777646E

PYQSide.com JEE Main Semiconductor Electronics — PYQs

Q.25 Choose the correct logic circuit for the given truth !
table having inputs A and B. 1 )_.P
Inputs | Output @O—. Q
A B Y
0 0 0 (1HP=0,Q=1 2)P=1,Q=0
0] 1 0 (3)P=0,Q=0 4P=1Q=1
1 0 1
1 1 1

A Y A
Q29 |
@ A Y
B
3 A@—D—\_D— v For the circuit shown above, equivalent GATE is :
B

(1) NOT gate (2) NAND gate

4 QFD—’_D_ v (3) AND gate (4) OR gate
[Oks>40]

Q.30 The truth table for the circuit given below is :

Q.26 The truth table corresponding to the circuit given

below is: A
B -
Y

w >
@)

A B C A B C A|B|Y A|B|Y
0 0O 0 0 1
1) 0 1 0 2 1 0 0 0jo0]o 010
1 0 1 0 1 0 M| 1]1|1 @l1]o0of1
1 1 1 1 1 0
1 0 1 0 1 0
A B C A B C
0 0 1 0 0 0 011 1111]0
3 0 1 0 @ 1 0 0
1 0 0 0 1 0 AlBlY AlBlY
1 1 0 1 1 1 ololo 0 0
@3)|1]0ofo @|o|1]1
111]0 11011
Q.27 A zener diode with 5 V zener voltage is used to ol 111 111 o

regulate an unregulated dc voltage input of 25 V.
For a 400 Q resistor connected in series, the zener
current is found to be 4 times load current. The load
current (I;) and load resistance (R;) are :

Q.31 Which of the following circuits has the same output

(1)1, = 0.02 mA: R, = 250 Q as that of the given circuit?
L=0.02mA; Ry =

(2)I, =10 A;R; =0.5Q
(3)1; = 10 mA; Ry, =500 Q i
(4)1, =20 mA; R; =250 Q ) Y

Q.28 In the digital circuit shown in the figure, for the

given inputs the P and Q values are : €] A’—ED_’Y

P-5 3)-Prep
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Q.32

Q.33

Q.34

A
@p___ | »r—¥
3) B._[D_.Y

A
@] by

OA

Vosin ot

V=

OB

N
A

In the circuit shown here, assuming threshold
voltage of diode is negligibly small, then voltage
Vg is correctly represented by:

Vas

M \//\\/ t
Vas

&) S V1

(3) Vg would be zero at all times.
Vas

4) AN

Consider the following statements :

A. The junction area of solar cell is made very
narrow compared to a photo diode.

B. Solar cells are not connected with any external
bias.

C. LED is made of lightly doped p-n junction.

D. Increase of forward current results in continuous
increase of LED light intensity.

E. LEDs have to be connected in forward bias for
emission of light.

Choose the correct answer from the options given

below :

(1) A, G, E Only
(3) A, C Only

(2) B, E Only
(4) B, D, E Only

The output of the circuit is low (zero) for :

v LD
Y

A.X=0,Y=0 B. X=0,Y=1
C.X=1,Y=0 D. X=1,Y=1

Choose the correct answer from the options given
below :

Q.35

Q.36

(1) (A), (B) and (C) only
(2) (A), (C) and (D) only
(3) (B), (C) and (D) only
(4) (A), (B) and (D) only

What is the current through the battery in the circuit
shown below?

20 Q
>
>
[\
II
5V
()15A (2)025A (3)1.0A (4)05A

ERid

Which of the following circuits represents a forward
biased diode?
T ov

N
1

(A)
é—lOV

-15V
® I

N
A

é—lOV

T2V

© é
4V

T—IOV

(D) J)
-5V

T2V

®

Choose the correct answer from the options given
below:

(1) (C) and (E) only
(2) (A) and (D) only
(3) (B), (D) and (E) only
(4) (B), (C) and (E) only

P-6
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Q.37

Q.38

Q.39

Q.40

g 3
}

To obtain the given truth table, following logic gate
should be placed at G :

(1) NOR Gate
(3) AND Gate

(2) OR Gate
(4) NAND Gate

A light emitting diode (LED) is fabricated using
GaAs semiconducting material whose band gap is
1.42 eV. The wavelength of light emitted from the
LEDis:

(1) 1243 nm (2) 875 nm
(3) 650 nm (4) 1400 nm
A

B E

In the truth table of the above circuit the value of X
and Y are :
M1 20,1

310 40,0

E%igE

The I-V characteristics of an electronic device are
shown in the figure. The device is :

V (volt)

S(nA)
(1) a solar cell
(2) a transistor which can be used as an amplifier

(3) a diode which can be used as a rectifier

Q.41

Q.42

Q.43

(4) a zener diode which can be used as a voltage
regulator
.

ulE

O]

The output Y of following circuit for given inputs is

A
B

T
(1)A-B (2 A-B
(3) A'B(A + B) 4)0

The correct truth table for the following logic circuit
is:

Ae Y
Be—
A|B|Y A|B|Y
01010 0]0(1
(mjoj1fo @|0]1|1
110]0 110]0
1 (11 111
A|B|Y A|B|Y
0]0(1 0]0fO0
@lof1|1 @011
110]0 110]0
1{1]0 11111

The acceptor level of a p-type semiconductor is
6 eV. The maximum wavelength of light which can
create a hole would be : Given hc = 1242 eV nm.

(1) 407 nm
(3) 414 nm

(2) 103.5 nm
(4) 207 nm

P-7
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Q.44 Following gates section is connected in a complete

Q.45

Q.46

Q.47

suitable circuit.
A DC Bulb

B R
C

D

For which of the following combination, bulb will
glow (ON) :

()A=1,B=1,C=1,D=0
(2)A=1,B=0,C=0,D=0
(3)A=0,B=0,C=0,D=1
(4A=0,B=1,C=1,D=1

The output (Y) of logic circuit given below is 0 only
when :

A

B Y

1

(1)A=0,B=0 (2)A=0,B=1
(3)A=1,B=0 (49HA=1B=1

The value of net resistance of the network as shown
in the given figure is :

15Q
— AWM

10 Q
-8V

Which of the diode circuits shows correct biasing
used for the measurement of dynamic resistance of
p-n junction diode :

Q.48

Q.49

Q.50

R
(2) =5V D;
- R
©) L D3 ’
- R
(4) =5V D,

Identify the logic gate given in the circuit :

Ao

L
Y
B >o [
(1) OR gate (2) NAND gate
(3) NOR gate (4) AND gate

In the given circuit if the power rating of Zener
diode is 10 mW, the value of series resistance R, to
regulate the input unregulated supply is :

R
AN
+
Vs
oy Vz =5V ’ZS/ Ry = 1kQ
(1) 10 kQ (2)10Q
(3) 1kQ

(4)%1{9 <RS<§kQ

Conductivity of a photodiode starts changing only if
the wavelength of incident light is less than 660 nm.

X
The band gap of photodiode is found to be <§>eV.

The value of X is :
(Given, h=6.6 x 1072*Js, e = 1.6 x 1071° C)

(1) 11 ) 13 (3) 15 (4) 21
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Q.51

Q.52

Q.53

Q.54

Identify the logic operation performed by the given

circuit.

A >o y

B Do

(1) AND (2) NOR (3) OR (4) NAND
A

B

The output of the given circuit diagram is -

A|B|Y A|B|Y
0|00 0ojo]o
(1 1|o0]o 2 1|0]o0
011 o|1]o0
110 111
A|B|Y A|B|Y
0|00 0jo]o
@) 1]0|1 @ 1|o0]o0
0|11 0o|1]o0
1(1]0 1({1]0

A Zener diode of breakdown voltage 10 V is used as
a voltage regulator as shown in the figure. The
current through the Zener diode is :

200 Q 500 Q
A A
20V = N
1) 0 (2)30mA  (3)20mA  (4) 50 mA
1.5 kQ
15v = (Ge) (S R, S 25kQ

In the given circuit, the wvoltage across load
resistance (Ry) is :

Q.55

Q.56

Q.57

(1)875V (2)9.00V (3)8.50V (4)14.00 V
[OfERd0

B

o]
In the given circuit, the breakdown voltage of the
Zener diode is 3.0 V. What is the value of I, ?

1kQ
ANV O

V—=—10V

\Zg\é 2 kQ

B D
()33mA (2)10mA (3)5.5mA (4)7mA

The truth table for this given circuit is :

T =D—
—) >—ov
B :
A|lB]|Y A[B]|Y
0 0 0 0 0
|of1]o @|o0]1]1
1 0 0 1 0 0
1 1 1 1 1 1
A|[B]|Y A[B]|Y
0 0 1 0 1
@|lo|1]o @lo|1]1
1 0 1 1 0 1
1 1 0 1 1 0

Which of the following circuits is reverse - biased?

(M

-10V
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Q.58

Q.59

-5V

&)

The truth table of the given circuit diagram is :

Ae
Y
Be
A B Y A | B Y
0 0 0 0 1
o1t @lo]1]1
1 0 1 1 0 1
1 1 0 1 1 0
A B Y A | B Y
0 0 0 1
@lo|1]o @lof1]o
1 0 0 1 0 0
1 1 1 1 1 1

Section B (Numerical) — 3 questions

A diode has Zener voltage of 10 V and maximum
power dissipation of 0.5 W, then the minimum
resistance to be used in series with this diode for
safety when it is connected to a 25 V power supply
is Q.

Q.60

Q.61

A voltage regulating circuit consisting of Zener
diode, having breakdown voltage of 10 V and
maximum power dissipation of 0.4 W, is operated at
15 V. The approximate value of protective
resistance in this circuit is Q.

A potential divider circuit is connected with a dc
source of 20 V, a light emitting diode of glow in
voltage 1.8 V and a zener diode of breakdown
voltage of 3.2 V. The length (PR) of the resistive
wire is 20 cm. The minimum length of PQ to just

glow the LED is cm.
oM
N
A1
20V — Q
R

ANSWER KEY

Section A (MCQ) — 58 questions

Ques. 1 2 3 4 5
Ans. 2 2 3 3 2
Ques. 6 7 8 9 10
Ans. 1 1 3 2 4
Ques. 11 12 13 14 15
Ans. 2 1 1 3 1
Ques. 16 17 18 19 20
Ans. 4 1 4 3 1
Ques. 21 22 23 24 25
Ans. 3 3 3 1 1
Ques. 26 27 28 29 30
Ans. 1 3 3 4 4
Ques. 31 32 33 34 35
Ans. 1 2 2 3 4
Ques. 36 37 38 39 40
Ans. 4 BONUS 2 1 4
Ques. 41 42 43 44 45
Ans. 4 2 4 2 1
Ques. 46 47 48 49 50
Ans. 2 4 1 4 3
Ques. 51 52 53 54 55
Ans. 3 4 2 1 3
Ques. 56 57 58

Ans. 2 4 1

Section B (Numerical) — 3 questions
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