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SEMICONDUCTOR

Physics

1. A change of 8.0 mA in the emitter current

brings a change of 7.9mA in the collector

current. How much change in the base current

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_RNr2GYjp4eSr


is required to have the same change 7.9 mA in

the collector current? Find the values of  and

 .

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

α

β

0.99, 90

0.96.79

0.97, 99

0.99, 79

https://dl.doubtnut.com/l/_RNr2GYjp4eSr
https://dl.doubtnut.com/l/_qvbSgks8Smbw


2. A pure semiconductor has equal electron

and hole concentration of . Doping

by indium increases number of hole

concentration  to . Then, the

value of number of electron concentration 

in the doped semiconductor is

A. 

B. 

C. 

D. 

1016m − 3

nh 5 × 1022m − 3

ne

106 /m3

1022 /m3

2 × 106 /m3

2 × 109 /m3

https://dl.doubtnut.com/l/_qvbSgks8Smbw


Answer:

Watch Video Solution

3. Mention the important considerations

required while fabricating a p-n junction diode

to be used as light emitting diode (LED). What

should be the order of the band gap of an LED

if it is required to emit light in the visible

region.

A. 0.1 eV to 0.4 eV

https://dl.doubtnut.com/l/_qvbSgks8Smbw
https://dl.doubtnut.com/l/_0RPBFI6fFAdh


B. 0.5 eV to 0.8 eV

C. 0.9 eV to 1.6 eV

D. 1.7 eV to 3.0 eV

Answer:

Watch Video Solution

4. A common emitter ampli�er has a voltage

gain of , an input impedence of  and an

output impedence of . The power gain of

the of the ampli�er is

50 100Ω

200Ω

https://dl.doubtnut.com/l/_0RPBFI6fFAdh
https://dl.doubtnut.com/l/_oG0E2Jx22lEI


A. 1000

B. 1250

C. 100

D. 500

Answer:

Watch Video Solution

5. Which logic gate with inputs A and B

performs the same operation as that

https://dl.doubtnut.com/l/_oG0E2Jx22lEI
https://dl.doubtnut.com/l/_vRAzgwFceBbO


performed by the following circuit? 

A. NAND gate

B. OR gate

C. NOR gate

D. AND gate

Answer:

h id l i

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


Watch Video Solution

6. In an unblased p-n junction, holes di�use

from the p - region to n- region because

A. the potential di�erence across the p-n

junction

B. the attraction of free electrons of n-

region

C. the higher hole concentration in p-

region than that in n-region

https://dl.doubtnut.com/l/_vRAzgwFceBbO
https://dl.doubtnut.com/l/_GanEVNuiDTKH


D. the higher concentration of electrons in

the n-region than that in the p-region

Answer:

Watch Video Solution

7. A silicon diode has a threshold voltage of 0.7

V. If an input voltage given by  is

supplied to a half wave recti�er circuit using

this diode, the recti�ed output has a peak

value of

2 sin(πt)

https://dl.doubtnut.com/l/_GanEVNuiDTKH
https://dl.doubtnut.com/l/_fh2DK8CEJJzv


A. 2 V

B. 1.4 V

C. 1.3 V

D. 0.7 V

Answer:

Watch Video Solution

8. The current gain for a transistor working as

a common-base ampli�er is . If the emitter

current is , the base current will be

0.96

7.2mA

https://dl.doubtnut.com/l/_fh2DK8CEJJzv
https://dl.doubtnut.com/l/_KNqBjd10IAy4


A. 0.29 mA

B. 0.35 mA

C. 0.39 mA

D. 0.43 mA

Answer:

Watch Video Solution

9. In an n-p-n transistor  electrons enter

the emitter in s. If 2% of the electrons are

1010

10− 6

https://dl.doubtnut.com/l/_KNqBjd10IAy4
https://dl.doubtnut.com/l/_EJCpHIIxDuaC


lost in the base, �nd the current transfer ratio

and the current ampli�cation factor.

A. 0.98

B. 0.97

C. 0.96

D. 0.94

Answer:

Watch Video Solution

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


10. Assuming that the silicon diode having

resistance of , the current through the

diode is (knee voltage 0.7 V) 

A. 0 mA

B. 10 mA

C. 6.5 mA

D. 13.5 mA

20Ω

https://dl.doubtnut.com/l/_hg6lqmXr4lx1


Answer:

Watch Video Solution

11. Transfer characterstics [output voltage 

vs. input voltage ] for a base biased

transistor in  con�guration is as shown in

the �gure. For using transfor as a which, it is

(Vo)

(Vi)

CE

https://dl.doubtnut.com/l/_hg6lqmXr4lx1
https://dl.doubtnut.com/l/_AEckD29T7xJ6


used 

A. in region 

B. both in region  and 

C. in region 

D. in region 

III

(I) (III)

II

(I)

https://dl.doubtnut.com/l/_AEckD29T7xJ6


Answer:

Watch Video Solution

12. A half-wave recti�er is being used to rectify

an alternating voltage of frequency 50 Hz. The

number of pulses of recti�ed current obtained

in one second is

A. 50

B. 25

C. 100

https://dl.doubtnut.com/l/_AEckD29T7xJ6
https://dl.doubtnut.com/l/_eHnpMvoNMqvS


D. 2000

Answer:

Watch Video Solution

13. A diode having potential di�erence 

across its junction which does not depend on

current, is connected in series with resistance

of  across source. If  passes through

resistance then what is the voltage of the

source?

0.5V

20Ω 0.1A

https://dl.doubtnut.com/l/_eHnpMvoNMqvS
https://dl.doubtnut.com/l/_9cqTB4F0g7Jz


A. 1.5 V

B. 2.0 V

C. 2.5 V

D. 5 V

Answer:

Watch Video Solution

14. In common emitter ampli�er, the current

gain is 62. The collector resistance and input

https://dl.doubtnut.com/l/_9cqTB4F0g7Jz
https://dl.doubtnut.com/l/_xQ9LxGDBFsxQ


resistance are  an  respectively. If the

input voltage is 0.01V, the output voltage is

A. 0.62 V

B. 6.2 V

C. 62 V

D. 620 V

Answer:

Watch Video Solution

5kΩ 500Ω

https://dl.doubtnut.com/l/_xQ9LxGDBFsxQ


15. On doping germanium with donor atoms of

density , �nd its conductivity in

mho/cm, if .

A. 30.4

B. 60.8

C. 91.2

D. 121.6

Answer:

Watch Video Solution

1017cm − 3

μ = 3800cm2 /V − s

https://dl.doubtnut.com/l/_yT7lZzMStyhv


16. The voltage gain of an ampli�er with 

negative feedback is . The voltage gain

without feedback will be

A. 90

B. 10

C. 1.25

D. 100

Answer:

Watch Video Solution

9 %

10

https://dl.doubtnut.com/l/_QGDXQcLFx3Sd


17. A system of four gates is set up as shown.

The 'truth table' corresponding to this system

is : 

A. 

A    B    Y

0     0     1

0     1     0

1     0     0

1     1     1

https://dl.doubtnut.com/l/_ExVN4hfqZj7v


B. 

C. 

D. 

Answer:

Watch Video Solution

A    B    Y

0     0     0

0     1     0

1     0     1

1     1     0
A    B    Y

0     0     1

0     1     0

1     0     1

1     1     0
A    B    Y

0     0     1

0     1     1

1     0     0

1     1     0

https://dl.doubtnut.com/l/_ExVN4hfqZj7v
https://dl.doubtnut.com/l/_qIxZ5r48eQM8


18. The intrinsic conductivity of germanium at

 is 2.13 mho  and mobilities of

electrons and holes are 0.38 and

 respectively. The density of

charge carriers is

A. 

B. 

C. 

D. 

Answer:

27∘ m − 1

0.18m2V − 1s − 1

2.37 × 1019m − 3

3.28 × 1019m − 3

7.83 × 1019m − 3

8.47 × 1019m − 3

https://dl.doubtnut.com/l/_qIxZ5r48eQM8


Watch Video Solution

19. The logic circuit shown below has the input

waveforms ‘A’ and ‘B’ as shown. Pick out the

correct output waveform 

A. 

B. 

https://dl.doubtnut.com/l/_qIxZ5r48eQM8
https://dl.doubtnut.com/l/_mcEMW2w1qu14


C. 

D. 

Answer:

Watch Video Solution

20. Pure  at  has equal number of

electron  and hole  concentration of 

. Dopping by indium. Increases 

 to . The doped

semiconductor is of

Si 500K

(ne) (nh)

1.5 × 1016m − 3

nh 4.5 × 1022m − 3

https://dl.doubtnut.com/l/_mcEMW2w1qu14
https://dl.doubtnut.com/l/_uvelsofmyqnN


A. n-type with electron concentration

B. p-type with electron concentration

C. n-type with electron concentration

D. p-type having electron concentration

Answer:

Watch Video Solution

ne = 5 × 1022m − 3

ne = 2.5 × 1010m − 3

ne = 2.5 × 1023m − 3

ne = 5 × 109m − 3

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


21. Which of the following statements is

incorrect?

A. The resistance of intrinsic

semiconductors decrease with increase

of temperature

B. Doping pure Si with trivalent impurities

give p-type semiconductors

C. The majority carriers in n-type

semiconductors are holes

https://dl.doubtnut.com/l/_uvelsofmyqnN
https://dl.doubtnut.com/l/_wGNTElvZJWsj


D. A p-n junction can act as a

semiconductor diode

Answer:

Watch Video Solution

22. The relation between number of free

electrons  in a semiconductor and

temperature  is given by

A. 

(n)

(T )

n ∝ T

https://dl.doubtnut.com/l/_wGNTElvZJWsj
https://dl.doubtnut.com/l/_MRVbthSFSqHg


B. 

C. 

D. 

Answer:

Watch Video Solution

n ∝ T 2

n ∝ √T

n ∝ T 3 / 2

23. If a PN junction diode of depletion layer

width W and barrier height  is forward

biased, then

V0

https://dl.doubtnut.com/l/_MRVbthSFSqHg
https://dl.doubtnut.com/l/_yOreHnV191kO


A. W increases  decreases

B. W decreases,  increases

C. both W and  increase

D. both W and  decrease

Answer:

Watch Video Solution

V0

V0

V0

V0

24. The circuit has two oppositively connected

ideal diodes in parallel what is the current

https://dl.doubtnut.com/l/_yOreHnV191kO
https://dl.doubtnut.com/l/_P5h4wr1TA68l


�owing in the circuit ? 

A. 1.71 A

B. 2.00 A

C. 2.31 A

D. 1.33 A

Answer:

https://dl.doubtnut.com/l/_P5h4wr1TA68l


Watch Video Solution

25. For a transistor ampli�ier in common

emiter con�guration for load imperdance of

 the current

gain is

A. 

B. 

C. 

D. 

1kΩ(hfe = 50 and hoe = 25)

−24.8

−15.7

−5.2

−48.78

https://dl.doubtnut.com/l/_P5h4wr1TA68l
https://dl.doubtnut.com/l/_IcAUnakqNBpa


Answer:

Watch Video Solution

26. A PN - junction has a thickness of the order

of

A. 1 cm

B. 1 mm

C.  m

D.  cm

10− 6

10− 12

https://dl.doubtnut.com/l/_IcAUnakqNBpa
https://dl.doubtnut.com/l/_d3VziTt2yftt


Answer:

Watch Video Solution

27. A working transitor with its three legs

marked  is tested using a

multimeter No conduction is found between

by connecting the common (negative)

terminal of the multimeter to and the other

(positive) terminal to or  some resistance is

seen on the multimeter . Which of the

following is true for the transistor ?

P , Q and R

P , Q

R

Q

https://dl.doubtnut.com/l/_d3VziTt2yftt
https://dl.doubtnut.com/l/_8yiLPdAdzt3m


A. It is an npn transistor with R as base

B. It is a pnp transistor with R as base

C. It is a pnp transistor with R as emitter

D. It is an npn transistor with R as collector

Answer:

Watch Video Solution

28. If a  junction diode, a square input

signal of  is applied as shown.  

p − n

10V

https://dl.doubtnut.com/l/_8yiLPdAdzt3m
https://dl.doubtnut.com/l/_XLEn1yAcWM2J


  

Then the out put signal across  will be  

.

A. 

RL

https://dl.doubtnut.com/l/_XLEn1yAcWM2J


B. 

C. 

D. 

Answer:

Watch Video Solution

29. When -type of semiconductor is heatedN

https://dl.doubtnut.com/l/_XLEn1yAcWM2J
https://dl.doubtnut.com/l/_6M00Scbmu7QT


A. number of electrons increases while that

of holes decreases

B. number of holes increases while that of

electrons decreases

C. number of electrons and holes remain

same

D. number of electrons and holes increases

equally

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_6M00Scbmu7QT


30. The ratio of electron and hole currents in a

semiconductor is 7/4 and the ratio of drift

velocities of electrons and holes is 5/4, then

the ratio of concentrations of electrons and

holes will be

A. 

B. 

C. 

D. 

5/7

7/5

25/49

49/25

https://dl.doubtnut.com/l/_6M00Scbmu7QT
https://dl.doubtnut.com/l/_EAwNy9jIdUZp


Answer:

Watch Video Solution

31.  and  both have same lattice structure,

having  bonding electrons in each. However,

 is insulator whereas  is intrinsic

semiconductor. This is because

A. In case of C the valence band is not

completely �lled at absolute zero

temperature.

C Si

4

C Si

https://dl.doubtnut.com/l/_EAwNy9jIdUZp
https://dl.doubtnut.com/l/_jQqiQsd0BuqB


B. In case of C the conduction band is

partly �lled even at absolute zero

temperature

C. The four bonding electrons in the case

of C lie in the second orbit, whereas in

the case of Si they lie in the third.

D. The four bonding electrons in the case

of C lie in the third orbit, whereas for Si

they lie in the fourth orbit.

Answer:

https://dl.doubtnut.com/l/_jQqiQsd0BuqB


Watch Video Solution

32. Which one of the following represents

forward bias diode?

A. 

B. 

C. 

D. 

Answer:

https://dl.doubtnut.com/l/_jQqiQsd0BuqB
https://dl.doubtnut.com/l/_ZnNSv5jskm5w


Watch Video Solution

33. An oscillator is nothing but an ampli�er

with

A. positive feedback

B. negative feedback

C. large gain

D. no feedback

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_ZnNSv5jskm5w
https://dl.doubtnut.com/l/_HpOljcYpZHYL


34. The current gain in the common emitter

mode of a transistor is 10. The input

impedance is  and load of resistance is

. The power gain is

A. 300

B. 500

C. 200

D. 100

Answer:

20kΩ

100kΩ

https://dl.doubtnut.com/l/_HpOljcYpZHYL
https://dl.doubtnut.com/l/_Z9xDPLb646ed


Watch Video Solution

35. The input signal given to a  ampli�er

having a voltage gain of  is

. The corresponding

output signal will be

A. 

B. 

C. 

D. 

CE

150

Vi = 2 cos(15t + )
π

3

75 cos(15t + )
2π

3

2 cos(15t + )
5π

6

300 cos(15t + )
4π

3

300 cos(15t + )
π

3

https://dl.doubtnut.com/l/_Z9xDPLb646ed
https://dl.doubtnut.com/l/_V5pJjxnACJSe


Answer:

Watch Video Solution

36. In the use of transistor as an ampli�er

A. the emitter base junction is forward

biased and the base collector junction is

reverse biased

B. no bias voltage is required

C. both junctions are forward biased

https://dl.doubtnut.com/l/_V5pJjxnACJSe
https://dl.doubtnut.com/l/_4lRhX5XI6AY9


D. both junctions are reverse biased.

Answer:

Watch Video Solution

37. A piece of copper and another of

germanium are cooled from room

temperature to . The resistance of

A. copper increases and germanium

decreases

80K

https://dl.doubtnut.com/l/_4lRhX5XI6AY9
https://dl.doubtnut.com/l/_IwwBEDoT2IDB


B. each of them decreases

C. each of them increases

D. copper decreases and germanium

increases

Answer:

Watch Video Solution

38. A d.c. battery of V volt is connected to a

series combination of a resistor R and an ideal

diode D as shown in the �gure below. The

https://dl.doubtnut.com/l/_IwwBEDoT2IDB
https://dl.doubtnut.com/l/_4nrxCIfTshEC


potential di�erence across R will be 

A. 2V when diode is forward biased

B. Zero when diode is forward biased

C. 5V when diode is reverse biased

D. 6V when diode is forward biased

Answer:

https://dl.doubtnut.com/l/_4nrxCIfTshEC


Watch Video Solution

39. The current gain for a transistor working

as a common-base ampli�er is . If the

emitter current is , the base current will

be

A. 0.29 mA

B. 0.35 mA

C. 0.39 mA

D. 0.43 mA

0.96

7.2mA

https://dl.doubtnut.com/l/_4nrxCIfTshEC
https://dl.doubtnut.com/l/_BAziBC42yQoz


Answer:

Watch Video Solution

40. In the circuit below,  and  represents

two inputs and  represents the output, the

circuit represents. 

.

A B

C

https://dl.doubtnut.com/l/_BAziBC42yQoz
https://dl.doubtnut.com/l/_vj5lVGt5asu1


A. NOR gate

B. AND gate

C. NAND gate

D. OR gate

Answer:

Watch Video Solution

41. The i-V characteristic of a p-n junction

diode is shown in �gure.Find the approximate

dynamic resistance of the p-n junction when

https://dl.doubtnut.com/l/_vj5lVGt5asu1
https://dl.doubtnut.com/l/_WPj3czjgowIA


(a) a forward bias of 1 volt is applied ,(b) a

forward bias of 2 volt is applied is applied . 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1Ω

0.25Ω

0.5Ω

5Ω

https://dl.doubtnut.com/l/_WPj3czjgowIA
https://dl.doubtnut.com/l/_dFNkP2efCqU9


42. The circuit diagram (see �g.) shows a 'logic

combination' with the states outputs 

and  given for input  and  all at

state  (i.e., high). When inputs  and 

change to state  i.e., low) with inputs  and 

still at , the condition of output  and 

chages to 

A. 

X, Y

Z P , Q, R S

1 P R

0 Q S

1 X, Y Z

1, 0, 0

https://dl.doubtnut.com/l/_dFNkP2efCqU9


B. 

C. 

D. 

Answer:

Watch Video Solution

1, 1, 1

0, 1, 0

0, 0, 1

43. The following con�guration of gate is

equivalent to 

https://dl.doubtnut.com/l/_dFNkP2efCqU9
https://dl.doubtnut.com/l/_T3abEHoBtSNA


A. NAND gate

B. XOR gate

C. OR gate

D. NOR gate

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_T3abEHoBtSNA
https://dl.doubtnut.com/l/_KP0he1jJHM3v


44. A  photodiode is made of a material

with a band gap of . The minimum

frequency of the radiation that can be

absorbed by the material is nearly

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

p − n

2.0eV

10 × 1014Hz

5 × 1014Hz

1 × 1014Hz

20 × 1014Hz

https://dl.doubtnut.com/l/_KP0he1jJHM3v


45. The average value of output direct current

in a full wave recti�er is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

I0 /π

I0 /2

πI0 /2

2I0 /π

https://dl.doubtnut.com/l/_KP0he1jJHM3v
https://dl.doubtnut.com/l/_uKRmLxewMRhb



