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4. In the given circuit, value of Y is :

Do

(1) will not execute

@0

(3) toggles between O and 1
@1

. ALLEN Semiconductor
SEMICONDUCTOR S. Both the diodes used in the circuit shown are
1. Which of the following gives a reversible ass'umed to be ideal and have 'neghglb.le
. resistance when these are forward biased. Built
operation? ] o ) ) ]
in potential in each diode is 0.7 V. For the input
voltages shown in the figure, the voltage
(in Volts) at point A is
A
2. In the figure, potential difference between =127V 4V
A and B is :
[ o
10 kQ A
A NI
YW V1 6.  The current i in the network is :
L 10ko: >
S % %10 kQ
B
(1) 5V 210V
(3) zero @ 15V
3. Boolean relation at the output stage-Y for the
following circuit is :
A +5V
(1)0A (2) 0.6 A
. ,(r) putY 3)03 A 4) 02 A
utput-
> 7. Two identical capacitors A and B, charged to
sy B the same potential 5V are connected in two
l = | different circuits as shown below at time t = 0.
= - If the charge on capacitors A and B at time
(1)A+B 2 A+B t =CRis Q, and Q, respec.tlvely, then (Here e
L is the base of natural logarithm)
(3) A-B 4 A-B
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1l
™
A
N
L=

(1) Qu=VC,Q; =




Semiconductor

10.

ALLEN .

(2) Q, ZC_V’QB ZV_C
2 e

(3)Q, = VC, Q, =CV

vC

@ Q==
€

B

The circuit shown below is working as a 8 V
dc regulated voltage source. When 12 V is used
as input, the power dissipated (in mW) in each
diode is; (considering both zener diodes are
identical)

2000
—WWW—
£2000
V=12V 3oy,
8V,

In the following digital circuit, what will be
the output at 'Z', when the input (A, B) are (1,0),
0,0), (1,1), (0,1):

A o/

B

(1H1,0,1,1
2)0,1,0,0
3)0,0,1,0
“1,1,0,1
When a diode is forward biased, it has a voltage
drop of 0.5 V. The safe limit of current through

11.

12.

the diode is 10 mA. If a battery of emf 1.5 V is
used in the circuit, the value of minimum
resistance to be connected in series with the
diode so that the current does not exceed the
safe limit is :

(1) 100 ©

(2) 50 ©

(3) 300 ©

(4) 200 Q

If a semiconductor photodiode can detect a
photon with a maximum wavelength of
400 nm, then its band gap energy is:

h =6.63 x 107* J.s.
c=3x10® m/s

Planck's constant
Speed of ligh

(1) 2.0 eV

2) 1.5 eV

3) 3.1 eV

4 1.1 eV

Take the breakdown voltage of the zener diode
used in the given circuit as 6V. For the input
voltage shown in figure below, the time
variation of the output voltage is : (Graphs
drawn are schematic and not to scale)

10V

N
\VARVARE V.

-10V

V_0|

NaANAN
(1)| /7 Ut
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13.

14.

15.

/\
/  \_/t

2

N/ANIVA
\VARVA
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VUt

Identify the operation performed by the circuit
given below :

=Sp

(I) AND (2) NAND
(3) OR (4) NOT
With increasing biasing voltage of a

photodiode, the photocurrent magnitude :

(1) increases initially and saturates finally

(2) increases initially and after attaining certain
value, it decreases

(3) increases linearly

(4) remains constant

Two Zener diodes (A and B) having breakdown

voltages of 6V and 4V respectively, are

connected as shown in athe circuit below. The

output voltage V variation with input voltage

linearly increasing with time, is given by :

V.

input

= 0V at t = 0) (figures are qualitative)

4 B 4

AN 6VA 4y  SR=400Q

Vin V(J
1000

16.

V, 6V
"""""""" 4V
(1
time —
Vi 6V
(2
time —
Vy
4V
(3)
time —»
Vv, 6V
--------------------- 4V
4)
time —»

Identify the correct output signal Y in the given
combination of gates (as shown) for the given
inputs A and B.

B >o— |
A0—>O—|7 Y

6]

20
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17.

(I.) in mA
o EaN (@)}

The output characteristics of a transistor is
shown in the figure. When V_, is 10 V and

1. = 4.0 mA, then value of f_ is

(Is)

60 nA

/-

50 pA

40 pA

30 pA

20 pA

/
Ve
-

10 pA

2

4

6

8 10 12 14
(V) in volts
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. ALLEN Semiconductor
SOLUTION Diode D, is forward biased and D, is reverse
1. Official Ans. by NTA (2) biased.
2. Official Ans. by NTA (2)
oV, =12.7-0.7 = 12V.
10 kQ A
Sol. VWA D 6.  Official Ans. by NTA (3)
=y 10 kQZ %10 kQ
1092
B v 50
10kQ , ¥ v
]
SR %o kQ %mm Sol. 1
0 0
B am— |
5Q2
30-V, 0-V, 0-V,_, oV
10 10 10
9 9,
3= s (5+10+5+10) 30
10
vV,=10V .. Correct answer (3)
3. Official Ans. by NTA (3
tetal Ans. by ) 7.  Official Ans. by NTA (1)
Sol. For (A)
A|lB|Y
+ =
001 HIE
1{ofo s
1|10 RZ /
4. Official Ans. by NTA (2)
No current flows
Sol. Y = ABA Hence Q, = CV
- For (B)
; = AB+A L
! =0+0 - I I:
+10-
=0
. 5. Official Ans. by NTA (12.00) R _S
! Dioa Do gy N
12.7V i
2 Sol Y ke
R
(1Y ot
g q=CVe K€




Sol.

Sol.

.. Correct answer (1)
Official Ans. by NTA (12.00)
ALLEN Ans. (40.00)

N o—
£2000
7 4V
12v £2000
% 8V
4
C . 4 1
urrent 1n circult = ———- =
400 100

So power dissipited in each diode = VI

1
=4x—W =40 x 10 mW
100 0x 10° m

.. Correct answer 40
Official Ans. by NTA (3)

Z=(P+R)

Z=(P+PQ)

Z=(P(1+Q)

Z =(P) [Using Identity (1+A) =1]
Z=(AB)

Z =AB
Truth table for Z = AB

A|B |Z
110 (0
010 |0
1|1 |1

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

ALLEN
L 4
Official Ans. by NTA (1)
05V R
10 mA 4
1
1.5V

15-05-Rx10x103=0
. R=100 Q
Official Ans. by NTA (3)

AE =£=3.1€V
N

Official Ans. by NTA (2)

As there are two zener diodes in reverse
polarity so if one is in forward bias the other
will be in reverse bias and above 6V the reverse
bias will too be in conduction mode. Therefore
when voltage is more than 6V the output will
be constant. And when it is less than 6V it will
follow the input voltage so correct answer is
two.

Official Ans. by NTA (1)

—o—=—oo—o| >
—_——o—o—oo|wW
sl oloolNe)
—0o000000

node06\BOBA-BB\Kota\JEE MAIN\Jee Main-2020_Subject Topic PDF With Solution\Physics\English\Semiconductor



. ALLEN Semiconductor
14. Official Ans. by NTA (1) 16. Official Ans. by NTA (3)
Sol. I-V characteristic of a photodiode is as follows: Official Ans. by ALLEN None (Approx Ans
mA can be 2)
B
B 0—>O—0—|_
>V
Reverse Sol. x
bias Ao—>o—oJ_
LA y=AB=A+B=A+B
On increasing the potential difference the | | |
current first increases and then attains a A ]
saturation. 0 0 0 0 0 0
15. Official Ans. by NTA (4) 11141 111 1
Official Ans. by ALLEN (2) 0 0
Sol. Till input voltage Reaches 4V No zener is in yi1 1.1 0 11 1 >
Breakdown Region So V =V, Then Now when y=A+B
V, changes between 4V to 6V One Zener with
4V will Breakdown are P.D. across This zener
will become constant and Remaining Potential
will drop. acro >
Resistance in series with 4V Zener.
Now current in circui.t increases.Abruptly and 17. Official Ans. by NTA (150.00)
source must have an internal resistance due to Sol. AL = (30 - 20) = 10pA
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which. Some potential will get drop across the
source also so correct graph between V and t.
will be

V()
6V

4v [+

>t

We have to Assume some resistance in series
with source.

Al = (45 - 3) mA = 1.5mA

p = Al _LSmA_ s,
Al,  10pA
B =150






