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Q-1-9729478

The conductivity of a pure semiconductor is roughly proportional to

T_?’e—AE/sz
2

germanium 1s 0.74eV at 4K and 0.67¢V at 300K .By what factor

where(Delta)E"is the band gap.The band gap for

does the conductivity of pure germanium increase as the

temperature 1s raised form 4K to 300K?

SOLUTION:

Here § = T(3/2)e AF/2KT


https://doubtnut.app.link/o72FCTlIW2
https://doubtnut.app.link/rdrRgshfY2
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Watch Video Solution On Doubtnut App o

Q-2 - 19037873

Carbon, silicon and germanium atoms have four valence electrons

each. Their valence and conduction bands are separated by energy

band gaps represented by (Eg) o (Eg) ., and (Eg) respectively.

Ge’


https://doubtnut.app.link/rdrRgshfY2
https://doubtnut.app.link/YmKcVuhfY2

Which one of the following relationship 1s true in their case?

CORRECT ANSWER: A

Watch Video Solution On Doubtnut App 0

Q-3 - 11970751

The velence of the impurity atom that is to the be added to

garmenium crystal so as to meke it a /V-type semiconductor, is


https://doubtnut.app.link/YmKcVuhfY2
https://doubtnut.app.link/oOICMxhfY2

CORRECT ANSWER: B

SOLUTION:

GGe + pentaevelent

impurity

— N — type

semiconductor

Watch Video Solution On Doubtnut App 0

Q-4 - 11046309

A group-14 element is to be converted into n-type semiconductor by
doping i1t with a suitalbe impurity. To which group this impurity

belong?

CORRECT ANSWER: N/A


https://doubtnut.app.link/oOICMxhfY2
https://doubtnut.app.link/o5h3iAhfY2

SOLUTION:

n-type semiconductor means conduction due to the
presence of excess of negatively charged electrons.
Hence, to convert group 14 element into n-type
semiconductor, it should be doped with group 15

element.

Watch Video Solution On Doubtnut App €

Q-5-11971078

In the energy band diagram of a material shown below, the open
circles and filled circles denote holes and electrons respectively.

The material 1s a/an


https://doubtnut.app.link/o5h3iAhfY2
https://doubtnut.app.link/k9cDKChfY2

Ec 3

(A) p-type semiconductor
(B) insulator

(C) metal

(D) n type semiconductor

CORRECT ANSWER: A


https://doubtnut.app.link/k9cDKChfY2

SOLUTION:

The given figure represents p-type semiconductor as
described below

When one of the silicon atom (valence =4) has been
replaced by an atom of aluminium (valence = 3), the
aluminium atom can bond covalently with only three
aluminium atom can bond covalently with only three
silicon atoms, so there is now a "missing" electron (a
hole) in one alumiumium-silicon bond with a small
expendicture of energy, an electron can be torn from a
neigbouring silicon-silicon bond to fill this hole, thereby
creating a hole in that bond. similarly, an electron from
some other bond can be moved to fill the second hole. In

this way, the hole can migrate through the lattice.


https://doubtnut.app.link/k9cDKChfY2
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The alumunium atom is called an acceptor atom
because it readily accetps an electron from a
neighbouring bond that is from the valence band of
silicon. As figure suggests, this electron occupies a
localized acceptor satate that lies within the energy gap,
at an average energy interval £, above the top of the
valence band. By adding acceptor atoms, it is possible to
iIncrease very greately the number of holes in the

valence band.


https://doubtnut.app.link/k9cDKChfY2

Watch Video Solution On Doubtnut App 0

Q-6 - 19037877

In the case of forward biasing of p-n junction, which one of the
following figures correctly depicts the directioin of the flow of

charge carriers?

(-]


https://doubtnut.app.link/k9cDKChfY2
https://doubtnut.app.link/dVi9fFhfY2

(C)

(D) None of these

CORRECT ANSWER: C

Watch Video Solution On Doubtnut App o

Q-7 - 14797426

In the given figure, which of the diodes are forward biased?

(A)* (##DPP_PHY 57 EO01 022 0O01.png"

width="30%">

(B)* (##DPP_PHY 57 E01 022 002.png"

width="30%">

(C) " (##DPP_PHY 57 E01 022 003.png"


https://doubtnut.app.link/dVi9fFhfY2
https://doubtnut.app.link/EdIzKHhfY2

width="30%">

R
O-"WW

4) _ov < J_

(D)

Watch Video Solution On Doubtnut App 0

Q-8 - 14533234

For half wave rectifier if load resistance R4 is 2k} and P-N

junction resistance Ry, is 2k{) determine rectification efficiency.

SOLUTION:

nNaw A

40 6( i’ )
"\ R; + Ry
2%

(2 + 2)kQ
— 26.3 %

= 40.6 X

Watch Video Solution On Doubtnut App 0


https://doubtnut.app.link/EdIzKHhfY2
https://doubtnut.app.link/ZxjI9IhfY2

Q-9 - 14160399
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in a zener diode (dc voltage regulator) circuit with V,eper = 7.0 V is
used for regulation. Thhe load current 1s to be 4.0 mA and te
unregulated input 1s 11.0 V. what should be te value of series

resistor R, if zener diode current is five times te load current

(A) 1209
(B) 1671
(C) 1809

(D) 2009


https://doubtnut.app.link/ZxjI9IhfY2
https://doubtnut.app.link/nepeFLhfY2

CORRECT ANSWER: B

SOLUTION:

lzener = 9%jogd = 20mA

&iRS — izener + iLoad
= 24mA

VRS + ‘/;ener = 11

Veg + 7 = 11 ,brgt Vg = 4V

Rs

O-RS:

LRs

4
— _3Q
24 x 10

= 167€2

Watch Video Solution On Doubtnut App 0

Q-10 - 14930875

Assuming that the silicon diode having resistance of 202, the

current through the diode 1s (knee voltage 0.7 V)


https://doubtnut.app.link/nepeFLhfY2
https://doubtnut.app.link/9Isv5MhfY2

R =180Q)
T —\\\—e
2V WY
(A) 0 mA
(B) 10 mA
(C) 6.5 mA

(D) 13.5 mA

Watch Video Solution On Doubtnut App 0

Q-11 - 11970855

The current through an ideal PNV-junction shown in the following

circuit diagram will be


https://doubtnut.app.link/9Isv5MhfY2
https://doubtnut.app.link/DwLj4PhfY2

(A) zero
(B) 1mA
(C) 10mA

(D) 30mA

CORRECT ANSWER: A

SOLUTION:

The diode is in reverse biasing so current through it is

ZEr0.


https://doubtnut.app.link/DwLj4PhfY2

Watch Video Solution On Doubtnut App e

Q-12 - 13165687

A p — n junction (D) shown in the figure can act as a rectifier. An

alternating current source (V') is connected in the circuit.

K|


https://doubtnut.app.link/DwLj4PhfY2
https://doubtnut.app.link/jGgANRhfY2

CORRECT ANSWER: C

SOLUTION:

Given figure is halfwave rectifier.

Watch Video Solution On Doubtnut App 0

Q-13 - 17816726

When the emitter current of a transistor 1s changed by 1 mA, its
collector current changes by 0.990 mA. In the common base circuit,

current gain for the transistor 1s

(A) 0.099

(B) 1.01


https://doubtnut.app.link/jGgANRhfY2
https://doubtnut.app.link/xqrHFThfY2

(C) 1.001

(D) 0.99

CORRECT ANSWER: D

Watch Video Solution On Doubtnut App 0

Q-14 - 13165662

The circuit gain of transistor in a common emitter circuit is 40. The

ratio of emitter current to base current is.

CORRECT ANSWER: B


https://doubtnut.app.link/xqrHFThfY2
https://doubtnut.app.link/veK2DVhfY2

SOLUTION:
Ic

f = — and

Ip
Ig  Ic+1p Ic
I Iy Ip
t1=8+1

Watch Video Solution On Doubtnut App o

Q-15- 11970899

The transfer ration of a transistor 1s 50. The input resistance of the
transistor when used in the common -emitter configuration is 1k().

The peak value for an A. C. input voltage of 0.01V peak is

(A) 100 A
(B) 0.01mA

(C) 0.25mA


https://doubtnut.app.link/veK2DVhfY2
https://doubtnut.app.link/Nn3K8XhfY2

(D) 500 A

CORRECT ANSWER: D

SOLUTION:
B = 50, R; = 100012,
Vi = 0.01V
B = z_c and
1
Vo001
b = — = ——
R; 10°
— 10" °A
Hence
i. =50 x 107°A
= 5001 A

Watch Video Solution On Doubtnut App o

Q-16 - 12017379


https://doubtnut.app.link/Nn3K8XhfY2
https://doubtnut.app.link/b4z5NZhfY2

For a transistor connected 1n common emitter mode, the voltage
drop across the collector is 2V and beta is 50. If R, is 2k{2, the base

current is @ X 10 °A. What is the value of a ?

CORRECT ANSWER: B

SOLUTION:

Voltage drop across collector = IR,
s.2=1.x (2x10%

or I. =10 %A
I. 10 °
15, 50
x 10" °A

Watch Video Solution On Doubtnut App o

Q-17 - 12016909

In the following circuits, Fig., which one of the two diodes 1s


https://doubtnut.app.link/b4z5NZhfY2
https://doubtnut.app.link/tth3f1hfY2

forward biased and which 1s reverse biased.

SOLUTION:

(i) p-n junction is forward biased

(i) p-n junction is reverse biased

Watch Video Solution On Doubtnut App 0

Q-18 - 13157167

In a normal operation of a transistor,
(1) base-emitter junction 1s forward-biased
(1) base-collector junction 1s forward-biased

(111) base-emitter junction 1s reverse-baised


https://doubtnut.app.link/tth3f1hfY2
https://doubtnut.app.link/b9QDT2hfY2

(1v) base-collector junction is reverse-biased

CORRECT ANSWER: B

SOLUTION:

NA

Watch Video Solution On Doubtnut App 0

Q-19 - 11970998

An input voltage V; of 0.20V is applied to an operational amplifier

connected as shown in the diagram. What is the output voltage V/,?


https://doubtnut.app.link/b9QDT2hfY2
https://doubtnut.app.link/cOKHh4hfY2

(A) 0.20V
(B) 1.2V
(C) 0.80V

(D) 8.0V

CORRECT ANSWER: B

SOLUTION:

The circuit configuration is a non-in-venting amplifier.

The gain of the amlifier is given by the equation gain


https://doubtnut.app.link/cOKHh4hfY2

Wi R»
10
|2—6

thus, the output voltage Vj is
Vo = 6V; = 6(0.20)
= 1.2V

Watch Video Solution On Doubtnut App 0

Q-20 - 11971175

Assertion: The logic gate INOT' can be built using diode.
Reason: The output voltage and the input voltage of the diode have

180 phase difference.

(A) If both the assertion and reason are true and reason

IS a true explantion of the assertion.

(B) If both the assertion and reason are true but the

reason is not true the correct explantion of the assertion.


https://doubtnut.app.link/cOKHh4hfY2
https://doubtnut.app.link/QrrKQ5hfY2

(C) If the assertion is true but reason false

(D) If both the assertion and reason are false.

CORRECT ANSWER: D

SOLUTION:

The NOT gate has only one input and one output. It
combines the input A with the output Y, from Boolean

expression

A=Y
We cannot realise a NOT' gate by using diodes.

A . ' Y
— NOT -

Instead a transistor has to be used. An electric circuit
and truth table fora NOT gate usingan — p — n

transistor is shown.


https://doubtnut.app.link/QrrKQ5hfY2

~
-
~
~
~
~
—
e
-
-~

y
[T
[

Watch Video Solution On Doubtnut App 0

Q-21 - 11970922

In the study of transistors as an amplifier, if « = I. /I, and

B = 1./ I, where I., I, and I, are the collector, base and emitter

currents, then



https://doubtnut.app.link/QrrKQ5hfY2
https://doubtnut.app.link/shBKg7hfY2

CORRECT ANSWER: B

SOLUTION:

As we know 1 = 1o + 1B

ie p
= — =1+ —=
(o (o
= L —1+1 =
a p
Q
— —
b 1l — o

Watch Video Solution On Doubtnut App 0

Q-22 - 13157168

Let Ig, I and I represent the emitter current, the collector current

and the base current respectively in a transistor.then


https://doubtnut.app.link/shBKg7hfY2
https://doubtnut.app.link/sBWKk9hfY2

(1)1 is slightly smaller than Ig
(i1) I is slightly greater than Ig
(i11) I g 1s much smaller than /g

(iv) Ip 1s much greater than I

CORRECT ANSWER: B

SOLUTION:

NA

Watch Video Solution On Doubtnut App 0

Q-23 - 16266659


https://doubtnut.app.link/sBWKk9hfY2
https://doubtnut.app.link/Dxm6TaifY2

A common emitter amplifier 1s designed with NPN transistor
(a = 0.99). The input impedance is 1 K2 and load is 10K 2. The

voltage gain will be

(A) 9.9
(B) 99
(C) 990

(D) 9900

CORRECT ANSWER: C

Watch Video Solution On Doubtnut App o

Q-24 - 13157209

The given figure shows the wave forms for two inputs A and B and

that for the output Y of a logic circuit.the logic circuit is


https://doubtnut.app.link/Dxm6TaifY2
https://doubtnut.app.link/rxpvwdifY2

(A) an AN D gate
(B) an OR gate
(C)a NAND gate

(D) an NOT gate

CORRECT ANSWER: A

SOLUTION:



https://doubtnut.app.link/rxpvwdifY2
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Watch Video Solution On Doubtnut App 0

Q-25-11970779

Two P N-junction can be connected in series by three different
methods as shown 1n the figure. If the potential difference in the

junction 1s the same, then the correct connection will be

] . i
Al Ak !

(A) In the circuit (1) and (2)


https://doubtnut.app.link/rxpvwdifY2
https://doubtnut.app.link/cAez4fifY2

(B) In the circuit (2) and (3)
(C) In the circuit (1) and (3)

(D) Only in the circuit (1)
CORRECT ANSWER: B

SOLUTION:

Because in case (1) N is connected with IN. This is not

a series combination of transistor.

Watch Video Solution On Doubtnut App €

Q-26 - 12297685

At what temperature(in kelvin) would the resistance of a copper
wire be half its resistance at 07 Temperature coefficient of

resistance of copper is 3.9 X 10°%.C 1.

SOLUTION:


https://doubtnut.app.link/cAez4fifY2
https://doubtnut.app.link/Cw35DiifY2

1
Let at temperature t¥, Ry = ERO

Then
B R; — Ry
o= R() X T
_ (Ro/2) — Ry _
R xt
1
2t
or
1
t J— J—
200
1 —_—
2% 3.9 x 103 B
— 128.2¢
= 144.8 K

Watch Video Solution On Doubtnut App o

Q-27 - 11970895

In an N PN transistor the collector current is 10m.A. If 90 % of


https://doubtnut.app.link/Cw35DiifY2
https://doubtnut.app.link/lOBWakifY2

electrons reach collector, the emitter current (¢g) and base current

(¢g) are given by

(A)

g = — 1ImA,ip
= 9mA

(B)

iE — 9mA, iB —
— 1mA

(C)

g = 1mA, ip
= 11mA

(D)

g = 11mA, ip
= 1mA

CORRECT ANSWER: D

SOLUTION:


https://doubtnut.app.link/lOBWakifY2

'iC = —— X 1p
A
- Ag
X Aib = 80 X 250/LA

= Ai, = 0

Watch Video Solution On Doubtnut App 0

Q-28 - 13165591

The output characterstics of an n — p — m transistor represent, [
= Collector current, Vo g = potential difference between collector
and emitter, Ig = Base current, Vg = voltage given base , Vgg =

the potential difference between base and emitter].

(A) change in I as Ig and Vg are changed

(B) Changes in I~ with changes in

Ver(Ip = constant).

(C) changes in I g with changes in V¢ g.


https://doubtnut.app.link/lOBWakifY2
https://doubtnut.app.link/6ntmClifY2

(D) Changes in I as Vg is changed.

CORRECT ANSWER: B

Watch Video Solution On Doubtnut App €

Q-29 - 12017401

Statement-1 : A transistor with common emitter mode has current

gain 50. When base current is 5. A, the emitter current is 0.255m A

Statement-2 : I, = I + 1.

and 6 = 1./ 1

(A) Statement-1 is true, Statement-2 is true, Statement-2

IS a correct explanation of Statement-1.

(B) Statement-1 is true, Statement-2 is true, Statement-2

IS not a correct explanation of Statement-1.


https://doubtnut.app.link/6ntmClifY2
https://doubtnut.app.link/bloFdnifY2

(C) Statement-1 is true, Statement-2 is false.

(D) Statement-1 is false, Statement-2 is true.

CORRECT ANSWER: A

SOLUTION:

Here, both statement-1 and statement-2 are correct and

statement-2 is correct explanation of statement-1. As
Ie — Ib —+ Ic — Ib
+ Bl

= I(B + 1)
= 5uA(50 4 1)

— 255uAd = 0.255mA

Watch Video Solution On Doubtnut App o

Q-30 - 11971009

Logic gates X and Y have the truth tables shown below


https://doubtnut.app.link/bloFdnifY2
https://doubtnut.app.link/7IFV9pifY2

P

| X _ ]

Q
P Q
0 0
1 0
0 1
1 1

—_ O O O

When the output of X of connected to the input of Y, the resulting

combination 1s equivalent to a single.

(A) NOTgate
(B) OR gate
(C) NAND gate

(D) AN D gate

CORRECT ANSWER: C

SOLUTION:

The truth table of the resulting logic circuit by connecting


https://doubtnut.app.link/7IFV9pifY2

X of Y is as follows

Y isa
P ) R
0O 0 O
1 0 O
0 1 O
1

1 1

Hence, from the truth table, the combination is

equivalent to a single NAND gate. (ORX isan AND
gate and Y is a NOT gate, thus the combination is
NOTAND gate, i.e.,a NAND gate)

Watch Video Solution On Doubtnut App €

Q-31-12017194

Determine the number density of donor atoms which have to be
added to an intrinsic germanium semiconductor to produce an n-
type semiconductor of conductivity 5~ tem 1, given that the
st

mobility of electron in n-type germanium is 3900cm?*V

Neglect the contribution of holes to conductivity.


https://doubtnut.app.link/7IFV9pifY2
https://doubtnut.app.link/BhFAHrifY2

SOLUTION:

Here,
oc=50"tem ! pu,
= 3900cm?V ~ls 1

Ne = 7
We know, 0 = — = enelle
or
o
Ne =
elle

(1.6 x 10~ ") x 3900

— 8.012 x 10®¢em 3
Since one donor atom, provides one free electron to the
germanium semiconductor, therefore, the density of

donor atoms = 8.012 x 10™°¢em 3.

Watch Video Solution On Doubtnut App 0


https://doubtnut.app.link/BhFAHrifY2

Q-32 - 12016777

A semiconductor has equal electron and hole concentration of

2 x 10%m 3. On doping with a certain impurity, the hole
concertraction increases to 4 x 10%m 2. (1) What type of
semiconductor 1s obtained on doping? (11) Calculate the new
electron hole concentration of the semiconductor. (111) How does the

energy gap very with doping?

SOLUTION:

(1) Since on doping a semiconductor, the hole

: - 10 —3
concentration (np =4 x 107"'m ) becomes greater
than electron concentration (ne — 2 X 108m_3) , SO
p-type semiconductor is formed on doping.

(i) Here, n; = 2 x 108m 3,

_ 10, —3
n, =4 x10"m °, ne
=7


https://doubtnut.app.link/BhFAHrifY2
https://doubtnut.app.link/YKYQ5sifY2

(i) Energy gap decreases with doping due to formation
of acceptor energy levels just above the valence band in

the energy gap region.

Watch Video Solution On Doubtnut App o

Q-33 - 12017217

The potential difference across the collector of a transistor, used in
common emitter mode is 1.5V, with the collector resistance of 3k().
Find (1) the emitter current and (i1) the base current, 1f d.c. gain of

the transistor 1s 50.


https://doubtnut.app.link/YKYQ5sifY2
https://doubtnut.app.link/hyrmNvifY2

SOLUTION:

Ver 1.5
IC —_ — = 3

Ry 3 x 10
— 0.50 x 1034
= 0.50mA

I. 0.50mA
Ib —_ — =

B 50
= 0.01mA

I. = 1.+ I = 0.50
+ 0.01 = 0.51mA

Watch Video Solution On Doubtnut App 0

Q-34 - 12017113

Zener diode 1s a specially desined p-n junction diode, in which both
p-side and n-side of p-n junction are heavily doped. The zener diode
1s designed especially to operate in the reverse break down voltage

region continuosly without being damaged? Zener diode 1s used to


https://doubtnut.app.link/hyrmNvifY2
https://doubtnut.app.link/uhHEfxifY2

remove the fluctuations from the given voltage and thereby
provides a voltage of constant magnitude (1.e., Zener diode 1s used
as voltage regulator).

Read the above pragraph and answer the following question:

(1) What 1s the most important use of Zener diode?

(11) What are the essential conditions for proper working of Zener
diode?

(111) What do you learn from the above atudy?

SOLUTION:

(i) The most important use of Zener diode is in making
the constant voltage power supply.

(i) The essential conditions for proper working of Zener
diode are as follows:

The Zener diode must be reverse biased

The Zener diode must have voltage greater than Zener

break down voltage.


https://doubtnut.app.link/uhHEfxifY2

The Zener diode is to be used in a circuit where current
IS less than the maximum zener current, limited by
power rating of the given Zener diode.

(i) To be happy in life, one has to be like a Zener diode
which evens out all fluctuation and displays a constant
output. Ups and downs are part of life. One who evens

them out is successful and happy.

Watch Video Solution On Doubtnut App €

Q-35 - 17088189

In the given circuit (Fig. 5.12) calculate the value of the collector
current if its Iop = 10uA and o = 0.97. Assume a voltage drop
between base and emitter of 0.15 V

[Hint : Io = alo + Ic0]


https://doubtnut.app.link/uhHEfxifY2
https://doubtnut.app.link/pOP63AifY2

CORRECT ANSWER: 0.91 MA

Watch Video Solution On Doubtnut App o

Q-36 - 11970925

In the following common emitter configuration an N PN transistor
with current gain 8 = 100 is used. The output voltage of the

amlifier will be

1]

10KQ
Vout

TmV

(A) 10mV


https://doubtnut.app.link/pOP63AifY2
https://doubtnut.app.link/YzcIFCifY2

(B) 0.1V
(C) 1.0V

(D) 10V

CORRECT ANSWER: C

SOLUTION:

Output voltage

Voltage gai
5& satll Input voltage

=4 Vout — ‘/1
X Voltage gain

— Vout = Vi
x Current gain

X Resistance gain

Ry,

RBE

:‘/inxﬂx

1
— 10° x 100 X TO

=1V


https://doubtnut.app.link/YzcIFCifY2

Watch Video Solution On Doubtnut App o

Q-37 - 14533942

To get an output of 1 form the circuit shown in figure the input must

be :-

CORRECT ANSWER: A


https://doubtnut.app.link/YzcIFCifY2
https://doubtnut.app.link/jjfzyFifY2

Watch Video Solution On Doubtnut App 0

Q-38 - 13157210

The following figure shows a logic gate circuit with two inputs A
and B and the output Y. The voltage waveforms of A, B and the

output Y are as given

r— ———— e e ———————

A Logic gate
B - circuit

A
B
%

bty b3 te ts fe
(A) NOR gate

(B) OR gate


https://doubtnut.app.link/jjfzyFifY2
https://doubtnut.app.link/yzmx2GifY2

(C) AND gate

(D) NAND gate

CORRECT ANSWER: D

SOLUTION:
A B'Y

1 1 O

0 0 1

0 1 1

1 0 1
NAND gate

Watch Video Solution On Doubtnut App o

Q-39 - 11970878

In the following circuit of PN junction diodes DD, D, and D3 are

1deal then 2 18


https://doubtnut.app.link/yzmx2GifY2
https://doubtnut.app.link/vaTCKIifY2

(A E/R
(B)E /2R
(C) 2E /3R

(D) Zero

CORRECT ANSWER: A

SOLUTION:

Diodes D)1 and D4 are forward biased and D> is


https://doubtnut.app.link/vaTCKIifY2

reverse biased on the circuit can be redrawn as follows.

.
R
— ° o AW
/# R
E‘
=3 Y
1 = —
R

Watch Video Solution On Doubtnut App 0

Q-40 - 12016897

Pieces of copper and germanium are cooled from room temperature

to 8OK. What will be the effect on their resistance?

SOLUTION:

Resistance of Ge will increase and that of Cu will


https://doubtnut.app.link/vaTCKIifY2
https://doubtnut.app.link/llIceLifY2

decrease.

Watch Video Solution On Doubtnut App e

Q-41 - 17088189

In the given circuit (Fig. 5.12) calculate the value of the collector
current if its Iop = 10uA and o = 0.97. Assume a voltage drop
between base and emitter of 0.15 V

[Hint : [0 = alo + Ico]

CORRECT ANSWER: 0.91 MA

Watch Video Solution On Doubtnut App 0

Q-42 - 11970973


https://doubtnut.app.link/llIceLifY2
https://doubtnut.app.link/pOP63AifY2
https://doubtnut.app.link/HTYmoOifY2

Figure gives a system of logic gates. From the study of truth table it

can be found that no produce a high output (1) at R, we must have

Lol
- OO X
iR, o
.

A)X =0Y =1
B)X=1Y=1
C)X=1Y =0

D)X =0,Y =0

CORRECT ANSWER: C

SOLUTION:


https://doubtnut.app.link/HTYmoOifY2

The truth table can be written as

XY XY P=X+Y Q=XY R=P+¢(
01 1 0 1 1 0
1 1 0 0 1 1 0
1 0 0 1 0 0 1
0 0 1 1 1 1 0

Hence X = 1,Y = Ogivesoutput R =1

Watch Video Solution On Doubtnut App 0

Q-43 - 9364290

The circuit shown 1n the figure determine the current through zener

diode. (Given : zener diode break down voltage Vz = 5.8V) (A)


https://doubtnut.app.link/HTYmoOifY2
https://doubtnut.app.link/QdGrkQifY2

TmA (B)17mA (C) 10mA (D) 15mA

Watch Video Solution On Doubtnut App €

Q-44 - 12017204

The width of depletion region in a P-N junction diode 1s 500 nm

1 {s also found to exit

and an intense electric field of 5 x 10°Vm ™
init. Determine the height of the potential barrier. Also calculate the

kinetic energy which a conduction electron must have inorder to

diffuse from the n-side to p-side.

SOLUTION:

V = Ed = (5x 10°)
x (500 x 10~Y)
= 0.25V

Max. K.E. of an electron to cross the potential barrier


https://doubtnut.app.link/QdGrkQifY2
https://doubtnut.app.link/7REO6RifY2

V=eV =1.6
% 1071 % 0.25J

1.6 x 10~ % 0.25
— ——eV
1.0 x 10

0.25eV

Watch Video Solution On Doubtnut App 0

Q-45 - 14930880

In common emitter amplifier, the current gain 1s 62. The collector
resistance and input resistance are 5k€2 an 500(2 respectively. If the

input voltage 1s 0.01V, the output voltage 1s

(A) 0.62 V
(B) 6.2V
(C) 62 V

(D) 620 V


https://doubtnut.app.link/7REO6RifY2
https://doubtnut.app.link/xdlrCUifY2

Watch Video Solution On Doubtnut App 0

Q-46 - 12017220

In a silicon transistor, base current is changed by 201 A. This result
in a change of 0.02V in base-emitter voltage and a change of 2mA
in the collector current.

Find the input resistance, B, .. and transconductance of the
transistor.

The transistor is used as an amplifier with the load resistance 5k(2.

What is the voltage gain of the amplifier?

SOLUTION:
B AV;  0.02V
AL 20uA
= 100092 = 1k
Al 2mA

Ba.c. — N2 — ZO/J,A
= 100


https://doubtnut.app.link/xdlrCUifY2
https://doubtnut.app.link/a8hEpWifY2

Al 2mA

Im = AV T 0.02V
2x10° 01
002 7
Q_l

R
Ay = 6a.c.3f’ — 100
5kS)

><1k—Q25OO

Watch Video Solution On Doubtnut App 0

Q-47 - 12930072

The resitance of the diode in forward bias condition is 20€2 and

infinity in the reverse biased condition. The current in the circuit 1s

E l 80€2



https://doubtnut.app.link/a8hEpWifY2
https://doubtnut.app.link/Zcw5VYifY2

(A) 0.084
(B)0.14
(C) 0.04A

(D) zero

CORRECT ANSWER: C

SOLUTION:
A
1= —

R

Watch Video Solution On Doubtnut App e

Q-48 - 9729431

The conduction band of a solid is partially filled at O K.will it be a

conductor, a sesmiconductor or an insulator?

Watch Video Solution On Doubtnut App 0


https://doubtnut.app.link/Zcw5VYifY2
https://doubtnut.app.link/bP0mG1ifY2

Q-49 - 11970879

A waveform shown when applied to the following circuit will
produce which of the following output waveform? [Assuming i1deal

diode configuration and R; = R5]

Vr) > R2 VO
B — |

———

(a) | (1
5V
(A)
(b)
B)
(c)
VI T [,
(C)
(d)
25V - T



https://doubtnut.app.link/HonYs4ifY2

CORRECT ANSWER: D

SOLUTION:

The P — N junction will conduct only when it is forward
biased i.e., when — 5V is fed to it, so it will conduct only
for 3rd quarter part of signal shown and when it
conducts potential drop 5 volt will be across both the

resistor, so output voltage across Ry is 2.5V
Vo= — 2.5V

Watch Video Solution On Doubtnut App €

Q-50 - 14160179

| O
(B) 10V, — 15V
(D) 25V, - 15V


https://doubtnut.app.link/HonYs4ifY2
https://doubtnut.app.link/V3mFb6ifY2

An ideal diode is connected in a circuit with resistance B = 5{) and
V' = 10 volt as shown in figure maximum and minimum value of

output voltage. When no load applied is (assume diode to be i1deal)

(A) 10V, -25 V
(B) 10V, -15 V
(C) 25V,-25V

(D) 25V, -15V
CORRECT ANSWER: A

SOLUTION:

Positive half cycle
V:)utput = 10V
For negative half cycle.

Potential difference across output = — 25V

Watch Video Solution On Doubtnut App o


https://doubtnut.app.link/V3mFb6ifY2

Q-51 - 13165717

Assume that the number of hole-electron pair in an intrinsic
semiconductor 1s proportional to e AB/2KT Here AF = energy
gap and k = 8.62 x 10~ °eV /kelvin

The energy gap for silicon is 1.1eV'. The ratio of electron hole pairs

at300K and 400K 1s:

CORRECT ANSWER: A

SOLUTION:

N, o— AE/2KT

N2 - e AE/2KTQ


https://doubtnut.app.link/1Fin47ifY2

B 1.1 1
 e2x8.62x107° \ 400

1
300

Watch Video Solution On Doubtnut App o

Q-52 - 9729477

Let (A)FEdenote the energy gap between the valence band and the
conduction band.The population of conduction electrons (and of the
holes)is roughly proportional to e AE/2ET Find the ratio of the
concentration of conduction electrons in diamond to that 1n silicon
at room tempareture 300K.( A E)for silicon is 1.1 ev and for
diamond 1s 6.0¢V.How many conduction electrons are likely to be

1n one cubic meter of diamond ?


https://doubtnut.app.link/1Fin47ifY2
https://doubtnut.app.link/itfRV9ifY2

SOLUTION:

E
Given:e_A2KT

AFE(Diamond) = 6eV
AE(Si) = 1.1ev.

E
ng = o~ A5 KT
B —6
€2 x 300 x 8.62
x 10 ~°
o— A B
Y
—11
:< — X 300
e
X 8.02 X 105)
"1
19

414722 x 107!
 B.7979 x 1010

— 7.15 x 10~ %


https://doubtnut.app.link/itfRV9ifY2

Due to more A E, the conduction electrons per cubie

metre in diamond Is alomst zero.

Watch Video Solution On Doubtnut App o

Q-53 - 11971025

Assertion: The dominant mechanism for motion of charge carriers in
forward and reverse biased silicon P — NN junction are drift in both
forward and reverse biase.

Reason: In reverse biasing, no current flow through the junction.

(A) If both the assertion and reason are true and reason

IS a true explantion of the assertion.

(B) If both the assertion and reason are true but the

reason is not true the correct explantion of the assertion.
(C) If the assertion is true but reason false

(D) If both the assertion and reason are false.


https://doubtnut.app.link/itfRV9ifY2
https://doubtnut.app.link/YlNwTcjfY2

CORRECT ANSWER: D

SOLUTION:

In PN -junction, the diffusion of majority carriers takes
place when junction is forward biased and drifting of
minority carriers takes place across the function, when
reverse biased. The reverse biase opposes the majority
carriers but makes the minority carriers to cross the PN
-junction. thus the small current in A flows during

reverse biase.

Watch Video Solution On Doubtnut App €

Q-54 - 11971038

Assertion: When PN -junction is forward biased then motion of
charge carriers at junction 1s due to diffusion. In reverse biasing.

The cause of motion of charge is drifting.


https://doubtnut.app.link/YlNwTcjfY2
https://doubtnut.app.link/emRPjejfY2

Reason: In the following circuit emitter is reverse biased and

collector 1s forward biased.

+ 1V

— 2V

(A) If both the assertion and reason are true and reason

IS a true explantion of the assertion.

(B) If both the assertion and reason are true but the

reason is not true the correct explantion of the assertion.

(C) If the assertion is true but reason false


https://doubtnut.app.link/emRPjejfY2

(D) If both the assertion and reason are false.

CORRECT ANSWER: B

SOLUTION:

In forward biasing of PV junction current flows due to
diffustion of majority charge carriers. While in reverse
biasing current flows due to drifting of minority charge
carriers.

The circuit given in the reason is a PN P transistor
having emitter is more negative w.r.t. base so it is
reverse biased and collector is more positive w.r.t. base

so it is forward biased.

Watch Video Solution On Doubtnut App 0

Q-55 - 11309653

Two electric bulbs rated


https://doubtnut.app.link/emRPjejfY2
https://doubtnut.app.link/1rWY3fjfY2

25W, 220V and 100W,
220V

are connected in series across a 220V voltage source . The

25W and 100W bulbs now draw P; and P, powers ,

respectively.
(A) P, = 16W
(B) P, =4W
(C) P, = 16W
(D) Py, = 4W

CORRECT ANSWER: A::D

SOLUTION:

Let

V =200V and R;
and Rz

be the resistance of the 25W and 100W bulbs.


https://doubtnut.app.link/1rWY3fjfY2

P,=25=V?/R;
— or R =V?
/25 and Ry = V?
/100

When the bulbs are joined in series, the current is

v
] =

R1 + R
Power in the 25W bulb is R;I? and in the 100W bulb

1S R2I2.

———M‘
e V———

Watch Video Solution On Doubtnut App 0

Q-56 - 11971097

A zener diode, having breakdown voltage equal to 15V is used in a


https://doubtnut.app.link/1rWY3fjfY2
https://doubtnut.app.link/WH5cFijfY2

voltage regulator circuit shown 1n the figure. The current through

the diode i1s

250 Q

20 V +15V 1 kQ

(A) 10mA
(B) 15mA
(C) 20mA

(D) 5mA
CORRECT ANSWER: D

SOLUTION:

For 11k

1
il — T5 — 15mA


https://doubtnut.app.link/WH5cFijfY2

For 112502

| 20 — 15
19500 — 250
5 20
250 1000
— 20mA

" VZener — 20 — 15
= bmA

Watch Video Solution On Doubtnut App 0

Q-57 - 9716891

the figure represents a voltage regulator circuit using a zener diode.

The breakdown voltage of the zener diode 1s 6 V and the load


https://doubtnut.app.link/WH5cFijfY2
https://doubtnut.app.link/1mf25jjfY2

resistance is Ry = 4k the series resistance of the circuit is
R, = 1kOMega. if the battery voltage Vg varies from 8 V to 16 V,
what are the minimum and maximum values of the currect through

Zener diode?

(A) 0.5 mA, 6 mA
(B) 1 mA, 8.5 mA
(C) 0.5 mA, 8.5 mA

(D) 1.5 mA, 8.5 mA

CORRECT ANSWER: A

Watch Video Solution On Doubtnut App 0

Q-58 - 14162323


https://doubtnut.app.link/1mf25jjfY2
https://doubtnut.app.link/KlBeLmjfY2

(a) For given transistor circuit, the base current is 1044 and the
collector current 1s 5.2 mA. Can this transistor circuit be used as an
amplifier. Your answer must be supported with proper explanation.
(b). For a common emitter amplifier, current gain is 69. if the
emitter current 1s 7 mA then calculate the base current and collector

current.

CORRECT ANSWER: N/A

SOLUTION:


https://doubtnut.app.link/KlBeLmjfY2

(a). To find the given circuit can be used as an amplifier,

we find Vg and Vg

Ve = Voo — 11pRp
—55—10 x 10 °
% 500 x 103

= 0.5V

Vo = Vo — 1lcRe
—55—52x 103
x1x10° = 0.3V

As both the emitter-base junction and collecter emitter
junction are forward bias (both have positive sign), it

can't be used as an amplifier,

. Ic .
Current gain § = — = 69 ..(i)
Ip
and I = Ip + I = TmA (i)

From Eqgs. (i) and (ii) we get



https://doubtnut.app.link/KlBeLmjfY2

= I = 6.9mA
Substituting the value fo I in Eq. (ii), we obtain the

value of Iz = 0.1mA.

Watch Video Solution On Doubtnut App o

Q-59 - 12017221

The input resistance of a silicon transistor is 665£2. Its base current
is changed by 15u A which result in the change in collector current
by 2mA. This transistor is used as a common emitter amplifier with
a load resistance of 5SkOmega calculate current gain, 3, .,

transconductance g,,, and voltage gain A, of the amplifier.

SOLUTION:

Here,
R, = 6652, Ry = 5k
=5 x 10°Q


https://doubtnut.app.link/KlBeLmjfY2
https://doubtnut.app.link/AmVvzpjfY2

Al 2mA

~ AI, 15uA
2x 10734

15 x 10 %4
— 133.3

/BCLC

 AVgg
AL
— R, x AL, = 665
x 15 x 10~ %V

R’i or AVBE

B Al
- AVpEg
2 x 103

" 665 x 15 x 10 ©
— 020,

9m

= 10°

Watch Video Solution On Doubtnut App 0


https://doubtnut.app.link/AmVvzpjfY2
https://doubtnut.app.link/ozkiEsjfY2

Q-60 - 9729484

The potential barrier of 250meV exists across the junction 1s
0.2volt.What minimm kinetic energy a hole should have to diffuse
from the p-side to the n-side 1f (a)the junction 1s unbiased,(b)the
junction 1s forward-biased at 0.1volt and the junction is reverse-

biased at 0.1volt?

SOLUTION:

Potential barrier = 0.2V o <

(a)
KE = (potentiald

& erence) X e

= 0.2eV
(In unbiased condition.)

(b) In forword biasing

KE + Ve =0.2e



https://doubtnut.app.link/ozkiEsjfY2

= KFE = 0.2¢ — 0O.1e
= 0.1e

(d) In revers baising

KE + Ve =0.2e

= KFE = 0.2¢ + 0.1e
= 0.3e

Watch Video Solution On Doubtnut App 0


https://doubtnut.app.link/ozkiEsjfY2
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