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PHYSICS

BOOKS - BITSAT GUIDE

SEMICONDUCTOR DEVICES AND
LOGIC GATES

1. If the resistivity of copper is 1.7 x 10~ °Qcm

, then the mobility of electrons in copper, if


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ISWaSpyDTKwv

each atom of copper contributes one free
electron for conduction, is [The amomic
weight of copper is 63.54 and its density is
8.96g / cc] :

A.23.36 cm?*/Vs

B. 503.03 cm?*/Vs

C.43.25 cm?/Vs

D. 88 cm?/Vs

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ISWaSpyDTKwv

2. The conductivity of a semiconductor

increases with increase in temperature

because

A.Number density of free current carries

iIncreases

B. relaxation time increases

C.both number density of carriers and

relaxation time increases


https://dl.doubtnut.com/l/_ISWaSpyDTKwv
https://dl.doubtnut.com/l/_FlfaL0cstFvS

D.number density of current carriers

increases, relaxation time decreases but

effect of decreases in relaxation time is

much less than increase in number

density.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_FlfaL0cstFvS

3. In a n-type semiconductor, which of the

following statement is true?

A. Electrons are majority charge carriers

and triavalent atoms are the dopants.

B. Electrons are minority charge carriers

and pentavaent atoms are the dopants.

C. Holes are minority charge carriers and

pentavalent atoms are the dopants


https://dl.doubtnut.com/l/_2ok1uWa01vRm

D. Holes are majority carriers and trivalent

atoms are the dopants.

Answer: C

o Watch Video Solution

4. Application of a forward biase to a p —n

junction:

A. Increases the number of donors on the

n-side


https://dl.doubtnut.com/l/_2ok1uWa01vRm
https://dl.doubtnut.com/l/_zBLg6oUTNxqb

B.Increase the electric field in the

depletioin zone

C.Increase the potential difference across

the depletion zones.

D. widens the depletion zone

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zBLg6oUTNxqb

5. In a three phase full-wave rectifier of 50Hz,

the ripple frequency is

A.300 Hz

B. 50 Hz

C.400 Hz

D. 600 Hz

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_6NV5ozhUPV9X
https://dl.doubtnut.com/l/_M6ZJz5VXgVWC

6. What is the dimensional formula of v/ LC' ?

A. (s)
B. volt-s/amp
C. amp-s/volt

D.s

Answer: D

° Watch Video Solution

7.Given, 8 = 49 and .= 2ma, [, for a BJT is


https://dl.doubtnut.com/l/_M6ZJz5VXgVWC
https://dl.doubtnut.com/l/_WerlP11l6uUS

A.2 mA

B.1.96 mA

C.98 mA

2

D.4—9mA

Answer: B

o Watch Video Solution

8. A single ended class A transformer coupled
amplifier delivers a power of 50 mW, [Math

Processing Error] = 10 volts. Assuming ideal


https://dl.doubtnut.com/l/_WerlP11l6uUS
https://dl.doubtnut.com/l/_zrHiWNkqji8C

conditions, the reflected primary resistance is

given by

A. 20002

B. 100012

C. 50012

D. 2002

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_zrHiWNkqji8C

9. In a vaccume diode, when the plate voltage

is 40 V, the plate current is 10 mA. For a plate

voltage of 160V, the plate current is

A. 20 mA

B.40 mA

C.80 mA

D. 160 mA

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_t6GMVaCKxlgn

10. A triode is operating at E, = — 4V, ), =
175 V and [;,=10 mA. Around this operating
point, the plate characteristics are linear and
the parameter values are =20, g,,=2.5 mA/V.

If £, is changed to —6V with E = 175V, the

value of [, is given by

A.10 mA

B.20 mA

C.15 mA

D.5 mA


https://dl.doubtnut.com/l/_NNx9KhhyjEFE

Answer: D

o Watch Video Solution

11. Given the following set of values for a
triode, the value of g,, and u are given below
in the table.
Lo

A.1.25 mA/V nad 8

B. 0.8 mA/V and 8

C.1.25mA/V and 10


https://dl.doubtnut.com/l/_NNx9KhhyjEFE
https://dl.doubtnut.com/l/_hacK6PAv0Ahp

D.8 mA/V and 10

Answer: C

o Watch Video Solution

12. The table values of E, E,, I} for a triode
Lo
The value of r,, in k{2 and g,,, in mA/V are given

by

A. 50 and 0.1


https://dl.doubtnut.com/l/_hacK6PAv0Ahp
https://dl.doubtnut.com/l/_KBak8RcV46fv

B. 10 and 3.0

C.5and 1.5

D.3.33 AND 1.5

Answer: D

o Watch Video Solution

13. A Triode is operating at E. =-4V, E, =175V
and [,=10mA. Around this operating point, the
plate characteristics are linear and the

parameters are =20, 7, = 8(). E is changed top


https://dl.doubtnut.com/l/_KBak8RcV46fv
https://dl.doubtnut.com/l/_2uPayGTc1uJ7

—6V. To obtain the same plate current the

value of Ej, should be

A.40

B. 135

C. 191

D. 215

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2uPayGTc1uJ7

14. A triode has r, = 1082 and p = 20. Table
gives the operating point with blanks.

L

The values of Ey; and E,; are

A.290V, -6V

B.210V, — 10V

C.290V, —10V

D.210V, — 6V
Answer: D

‘ o Wiak h \AAA CAaliikianm


https://dl.doubtnut.com/l/_R4NxsCwRvlqo
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15. For a vacuum triode, the values of E,., E

and [, are given as under

L.

The values of u and r,, are given by

A p =12, 7, = 10k}
B.nu = 12, r, = 20kQ
C.u = 10, r, = 20k

D. u = 20, r, = 10kS2


https://dl.doubtnut.com/l/_R4NxsCwRvlqo
https://dl.doubtnut.com/l/_11xapNM3KkK1

Answer: D

o Watch Video Solution

16. The temperature (T) dependence of
resistivity (rho) of a semiconductor is

represented by :

A s

B. s

C.les

D. .


https://dl.doubtnut.com/l/_11xapNM3KkK1
https://dl.doubtnut.com/l/_27Jev8ziesEx

Answer: C

o Watch Video Solution

17. In Fig. V|, is the potential barrier across a
p — n junction, when no battery is connected

across the junction :

£

T



https://dl.doubtnut.com/l/_27Jev8ziesEx
https://dl.doubtnut.com/l/_7ipl9cA3hdcK

A.1and 3 both correspond to forward bias

of junction

B.3 corresponds to forward bias of

junction and 1 corresponds to reverse

bias of junction

C.1 corresponds to forward bias and 3

corresponds to reverse bias of junction.

D.3 and 1 both correspond to reverse bias

of junction.

Answer: B


https://dl.doubtnut.com/l/_7ipl9cA3hdcK

° Watch Video Solution

18. In BJT, maximum current flows in which of

the following?

A. Emitter region

B. Base region

C. Collector region

D. Equal in all the regions

Answer: A

| 8 l


https://dl.doubtnut.com/l/_7ipl9cA3hdcK
https://dl.doubtnut.com/l/_ErHmpigTO5ac

19. A tungsten emitter works at 2500 K. To
increase the emission current density by 20%,
how much change in the work function is
required (Given, log2=0.3, log 3= 0.477)

A.0.016 eV

B.0.039 eV

C.2.54 eV

D. 0.254 eV


https://dl.doubtnut.com/l/_ErHmpigTO5ac
https://dl.doubtnut.com/l/_M4a8xvyZl8tJ

Answer: B

o Watch Video Solution

20. In an unbiased p-n junction electrons

diffuse from n-region to p-region because :-

A.free electrons in the n-region attract

them

B. they move across the junction by the

potential difference


https://dl.doubtnut.com/l/_M4a8xvyZl8tJ
https://dl.doubtnut.com/l/_yIZRAkc45z9Z

C. hole concentration in p-region is more

as compared to n-region.

D. All of the above

Answer: C

o Watch Video Solution

21. Zener breakdown in a semi-conductor

diode occurs when

A. forward current exceeds certain value


https://dl.doubtnut.com/l/_yIZRAkc45z9Z
https://dl.doubtnut.com/l/_WrGeznYHoGPl

B. reverse bias exceeds certain value

C. forward bias exceeds certain values.

D. potential barrier is reduced to zero

Answer: B

o Watch Video Solution

22. The voltage gain of an amplifier state is

100. The gain expressed in db is

A.100


https://dl.doubtnut.com/l/_WrGeznYHoGPl
https://dl.doubtnut.com/l/_lA78qeAPLc9l

B. 20

C.40

D.10

Answer: C

o View Text Solution

23.If A = B = 1, then in terms of Boolean

algebra the value of A. B 4+ A is not equal to.

A.B.A+B


https://dl.doubtnut.com/l/_lA78qeAPLc9l
https://dl.doubtnut.com/l/_abIbDQ5YMKvi

B. B+A

C.B

D. None

Answer: D

o Watch Video Solution

24. The Boolean equation for the circuit given

in figure is

&2


https://dl.doubtnut.com/l/_abIbDQ5YMKvi
https://dl.doubtnut.com/l/_DI6UHSE2PihB

A.Y = A B+C

B.Y=A.)B + C)
CY=A.(B+C)

DY =A.(B+C)

Answer: D

o Watch Video Solution

25. In the above circuit, if the polarity is

reversed of battery, the current flowing would

be


https://dl.doubtnut.com/l/_DI6UHSE2PihB
https://dl.doubtnut.com/l/_5yhKibIvlkDb

A. 0O mA

B.2 mA

C.5mA

D. 10 mA

Answer: A

o View Text Solution

26. The given figure shows a rectifier of

alternating current (f=50 c/s)’, the number of


https://dl.doubtnut.com/l/_5yhKibIvlkDb
https://dl.doubtnut.com/l/_vPG9BXHboIHC

pulses of rectified current obtained in 1s is

&2

A. 50

B. 25

C.100

D. 200

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vPG9BXHboIHC

27.1n sample of pure silicon 10*atom /cm? is
mixed of phosphorus. If all doner atoms are
active then what will be resistivity at 20° C' if
mobility of electron is 1200cm? / Volt sec :-

A. 0.5209 Q2-cm

B. 5.209(2-cm

C. 52.0902-cm

D. 520.9Q2-cm

Answer: D

‘ ° Wiadk hh \iAAaA CAaliikianm



https://dl.doubtnut.com/l/_Q6bbEm0i7Iyo
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28. For the given combination of gates, if the
logic states of inputs A, B, C, are as follows
A=B=C=0 and A=B=1,C=0

then the logic states of output D are

A.0,0

B. O,

C.1,0


https://dl.doubtnut.com/l/_Q6bbEm0i7Iyo
https://dl.doubtnut.com/l/_FAnzgxQxI29s

D. 1,1

Answer: D

° Watch Video Solution

29. The plate voltage of a triode is increased
from 225 V to 250 V, the grid voltage is
changed from 4 to —4.7V to maintain plate
current constant. The amplification factor of

the tubeis

A.35.7


https://dl.doubtnut.com/l/_FAnzgxQxI29s
https://dl.doubtnut.com/l/_KtpM9PPZtGZA

B.2

C.70

D. 20

Answer: A

o Watch Video Solution

30. In a triode amplifier, the load resistance is
equal to the plate resistance r,. If u is the
amplification factor, the stage gain of the

amplifier is


https://dl.doubtnut.com/l/_KtpM9PPZtGZA
https://dl.doubtnut.com/l/_rNYxUvMCj6l3

Answer: A

o Watch Video Solution

31. The triodes P and Q have the same
amplification factor 40. Their plate resistances

are 4k} and 8k, respectively. If an amplifier


https://dl.doubtnut.com/l/_rNYxUvMCj6l3
https://dl.doubtnut.com/l/_5j4rXqk5dw1F

circuit is designed using anyone of them and a

load resistance is of 8kf(2, the ratio of the

voltage gain obtained from them will be

A 2:3

B.4:3

C.3:1

D.1:2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_5j4rXqk5dw1F
https://dl.doubtnut.com/l/_wozlellJ2YPV

32. When the plate voltage of a triode is 150 V,
its cut-ff voltage is —5V. On increasing the
plate voltate to 200V, the cut-off voltage can
be

A. —4.5V

B. — 5.0V

C.23V

D. —6.66V

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_wozlellJ2YPV

33.In a diode vaccum tube, the plate currentis
5 mA, when the plate voltage is 160 V, a grid is
introduced between the plate and cathode
and a voltage of -2V is applied to it. The plate
current will becomes

(ifg, =5 x 107°Q 1
A.20 mA
B.10 mA

C.4 mA

D.7.5 mA


https://dl.doubtnut.com/l/_wozlellJ2YPV
https://dl.doubtnut.com/l/_vjcq2YgV7dHG

Answer: C

o Watch Video Solution

34.In common emitter amplifier, the — is 0.98,
e

then the value of B is

A. 98
B. 0.98
C. 49

D. None of these


https://dl.doubtnut.com/l/_vjcq2YgV7dHG
https://dl.doubtnut.com/l/_zMWL3MufRL8O

Answer: C

o Watch Video Solution

35. For the given circuit of p-n junction diode,

which of the following statement is correct?

L

L

A.In forward biasing the voltage across R

isV

B. In forward biasing the voltage acros R is

2V


https://dl.doubtnut.com/l/_zMWL3MufRL8O
https://dl.doubtnut.com/l/_DWeOk8cyPPSI

C. In reverse biasing the voltage acorss R is

\Y

D. In reverse biasing the voltage across R is

2V

Answer: A

o Watch Video Solution

36. When forward bias is applied to a P — N

junction, then what happence to the potential


https://dl.doubtnut.com/l/_DWeOk8cyPPSI
https://dl.doubtnut.com/l/_5HDxVhbGI1Ev

barrier Vg, and the width of charge depleted

region x?

A. Vg increases, x decreases

B. Vg increases, x increases

C. Vg increases, x increases

D. Vg decreases, x decreases

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5HDxVhbGI1Ev

37. Carbon, silicon and germanium atoms have
four valence electrons each. Their valence and
conduction bands are separated by energy
band gaps represented by (EQ)C’ (Eg)Si and

(E

g)Ge’ respectively. Which one of the

following relationship is true in their case?


https://dl.doubtnut.com/l/_OHsolIRVf5sY

Answer: A

o Watch Video Solution

38. What is the plate current in a diode valve
under the space charge limited operation,
when the plate potential is 60 V? In a diode
valve, the plate current is 320 mA, then the

plate potential is 240 V.

A.30 mA

B.20 mA


https://dl.doubtnut.com/l/_OHsolIRVf5sY
https://dl.doubtnut.com/l/_ECaV5dFEkjyR

C.40 mA

D. 10 mA

Answer: C

o Watch Video Solution

39. In the following common emitter
configuration, and n-p-n transistor with
current gain 8 = 100 is used. The output
voltage of the amplifier will be

|

L


https://dl.doubtnut.com/l/_ECaV5dFEkjyR
https://dl.doubtnut.com/l/_dhnmyDKBfzKS

A. 10 mV

B.01V

C.1.0V

D.10V

Answer: C

° Watch Video Solution

40. In the case of forward biasing of p-n

junction, which one of the following figures


https://dl.doubtnut.com/l/_dhnmyDKBfzKS
https://dl.doubtnut.com/l/_OyVkAN3CE8uX

correctly depicts the directioin of the flow of

charge carriers?

A s

B. s

C.les

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OyVkAN3CE8uX

41. In a forward biased p-n junction diode, the
potential barrier in the depletion region will

be of the form

A s

B. &2

C.les

D. s

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZQyedSPVLP5D

42. The input resistance of a common emitter
transistor amplifier, if the output resistance is
500k€2, the current gain a = 0.98 and the
power gain is 6.0625 x 10 is

A. 198()

B. 30012

C. 1002

D. 4002

Answer: A

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_wP4dCXCU4O1p

43. In a figure given alongside assuming the

diodes to be ideal

A. Dy is forward biased and D, is reverse

biased and hence, current flows from A

to B

B. D, is forward biased and D; is reverse

biased and hence, no current flows from

B to A and vice-versa


https://dl.doubtnut.com/l/_wP4dCXCU4O1p
https://dl.doubtnut.com/l/_r2aHmMlaOoMu

C. Dy and D, are both forward biased and

hence current flows from Ato B

D. D and D, are both reverse biased and

hence no current flows from A to B and

vice-versa

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_r2aHmMlaOoMu

44. In the circuit shown in figure, if the diode
forward voltage drop is 0.3 V, then the voltage

difference between Ato B is,

L.

L

A.13V
B.23V
C. zero

D. 0.5V

Answer: B

I o Wiak hh \AAaA CAaliikianm



https://dl.doubtnut.com/l/_OadZBBu8dQTk

VVCILLIL VI INAGINIE L J

45, the exclusive -OR of AB is represented by

A & B. An equivalent form is

AAB+ AB

B.AB+ A+ B

C.AB + AB

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_OadZBBu8dQTk
https://dl.doubtnut.com/l/_TsuqasJ4Bndq

46. Given the truth table relating Y to A, B.

&2

The outpur Y is

A. A+B

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_TsuqasJ4Bndq
https://dl.doubtnut.com/l/_lOHEpPZwLj9X

47. Given the followig truth table, where AB

are inputs and Y the output

Lo

Answer: D

l o Watch Video Solution


https://dl.doubtnut.com/l/_lOHEpPZwLj9X
https://dl.doubtnut.com/l/_E3dx3AnrtPRu

48. What will be the input A and B for the

Boolean expression (A + B). (A. B) =17

A.0,0
B. 0,1
C.1,0

D. 1,1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_E3dx3AnrtPRu
https://dl.doubtnut.com/l/_rrc7ojpO65oh

49. Which of the following gates will have an

output of 17

A s

B. &

C.les

D. s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rrc7ojpO65oh
https://dl.doubtnut.com/l/_BwiI07KoYBHN

50. Current in the circuit will be
&

A.5/40

B.5/50

C. 5/10

D.5/20

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_g16MuVsjo0nd
https://dl.doubtnut.com/l/_CNoNYPrIB20E

51. Find the value of V5.

&2

A 10V

B.20V

C.30V

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CNoNYPrIB20E

52. A two volt battery forward biased and a
diode. However, there is a drop of 0.5 V across
the diode which is independent of current.
Also, a current greater than 10 mA produces
large joule loss and damages diode. If diode is
to be operated at 5 mA, then the series

resistance to be put is

A. 3 k2

B. 300 kS

C. 30012


https://dl.doubtnut.com/l/_9FdUwKWGCgvw

D. 200 k2

Answer: C

° Watch Video Solution

53. Which of the following statements

concerning the depletion zone of an unbiased

p-n junction is (are) true?

A. The width of the zone is independent of

the densities of the dopants (impurities).


https://dl.doubtnut.com/l/_9FdUwKWGCgvw
https://dl.doubtnut.com/l/_sCzwZ69S51ea

B. The widthof the zone is dependent on

the densities of the dopants

C. The electric field in the zone is produced

by ionised dopant atoms

D. The electric field in the zone is provided

by electrons in the conduction band and

the holes in the valence band

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_sCzwZ69S51ea
https://dl.doubtnut.com/l/_HZEV4oUl2moC

54.The circuit shown in figure below will act as

&2

A. OR gate

B. AND gate

C. XOR gate

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HZEV4oUl2moC
https://dl.doubtnut.com/l/_R3kJrFsXep3V

55. The circuit shown below will act as

&2

A. AND gate

B. OR gate

C. NAND gate

D. XOR gate

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_R3kJrFsXep3V

56. In Boolean algebra, A+ B =Y implies that

A.sumofAandBisY

B.Y exists when A exists or B exists or both

A and B exist

C.Y exists only when A and B both exist

D.Y exist when A or B exist but not when

both A and B exist

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_CpuKvwwUjfLt

57.1n the Boolean algebra, the following one is

wrong

A. 1+0=1

B. 0+1=1

Cl4+1=1

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CpuKvwwUjfLt
https://dl.doubtnut.com/l/_OzCOw04HJwqd

58. The output of a 2-input OR gate is fed to a

NOT gate, the new gate obtained is

A. OR gate

B. NOT gate

C. NOR gate

D. XOR gate

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_pVg4vD6NHAoi
https://dl.doubtnut.com/l/_BPRRI2UHCF6g

59. Digital circuit can be made by the

repetitive use of

A. OR gate

B. AND gate

C. NOT gate

D. NAND gate

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_BPRRI2UHCF6g

Bitsat Archives

1. The circuit is equivalent to

&2

A. AND gate

B. OR gate

C. NOT gate

D. None of these

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_7ISPigKEuczs

2. Active state of n-p-n transistor, in circuit is

achieved by

A. low input voltage

B. high input voltage

C.bothaandb

D. Neither a norb

Answer: D

O Watch Video Solution



https://dl.doubtnut.com/l/_7ISPigKEuczs
https://dl.doubtnut.com/l/_eovxjBaYK5cG

3. If a semiconductor has an intrinsic carrier
concentration of 1.41 x 10'® /m? when doped
with 10*! /m?® at room temperature will be
A2 x 10%
B.2 x 10"

C.1.41 x 10

D.1.41 x 10

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_HN8ZWP3tQlFB

4. Two identical capacitors eachof capacitance
C are charged to the same potential V and are
connected in two circuits (i) and (ii) at t=0 as
shown. The charges on the capacitor at t=CR

are

cv CV
A.

€ (&

B. CV, CV

|44
c.—,V(C

|46
D. VC, T


https://dl.doubtnut.com/l/_sQqfFV7mCuHM

Answer: C

° Watch Video Solution

5. A transistor is preferable to a triode valve
when used in amplifier because it

i) Can withstand large changes in tempratures
i) has a higher input impedance

ii)can handle larger powers

(iv) does not require powers

Which of the above statements is correct?
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A. Only (i), (i1), and (iii) are correct

B. Only (i), and (iii) are correct

C. Only (ii) and (iv) are correct

D. Only (vi) is correct.

Answer: D

° Watch Video Solution
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