
PHYSICS

BOOKS - DC PANDEY ENGLISH

SEMICONDUCTORS

Example

1. What is the energy band gap of : (i) silicon

and (ii) 

germanium?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7tQD6eV3ahNi


Watch Video Solution

2. In a good conductor, what is the energy gap

between the 

conduction band and the valence band.?

Watch Video Solution

3. C, Si and Ge have same lattice structure. Why

is C insulator while Si and Ge intrinsic

semiconductors?

Watch Video Solution

https://dl.doubtnut.com/l/_7tQD6eV3ahNi
https://dl.doubtnut.com/l/_TEAqfPWpawul
https://dl.doubtnut.com/l/_gB4wPlVZ0NMY


4. In an n- type silicon, which of the following

statements is true ? 

(a) Electrons are majority carries and trivalent

atoms are the dopants. 

(b) Electrons are majority carries and

pentavalent atoms are the dopants. 

(c ) Holes are minority carries and paentavalent

atoms are the dopants. 

(d) Holes are minority carries and trivalent

atoms are the dopants.

Watch Video Solution

https://dl.doubtnut.com/l/_gB4wPlVZ0NMY
https://dl.doubtnut.com/l/_ppYriMd2nyvr


5. Which of the statements given in above

example is true for p - type semiconductors ?

Watch Video Solution

6. Can we take one slab of p - type

semiconductor and physically 

join it to another n - type semiconductor to get

p - n junction?

Watch Video Solution

https://dl.doubtnut.com/l/_ppYriMd2nyvr
https://dl.doubtnut.com/l/_PZMcLf5xqWbk
https://dl.doubtnut.com/l/_XuaagMWwcKfY


7. Find the current passing through  

and  resistance in the circuit shown in �gure.

View Text Solution

2Ω

4Ω

8. In half-wave recti�cation, what is the output

frequency if the input frequency is 50 Hz. What

is the output frequency of a full-wave recti�er

for the same input frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_XuaagMWwcKfY
https://dl.doubtnut.com/l/_iYm6tdNgXUGd
https://dl.doubtnut.com/l/_UBHTspM13YCn
https://dl.doubtnut.com/l/_XZIDWQRIctmG


9. In �gure the input is across the terminals A

and C and the output is across B and D. Then

the output is 

Watch Video Solution

10. In a Zener regulated power supply a Zener

diode with  V is used for regulation.VZ = 6.0

https://dl.doubtnut.com/l/_XZIDWQRIctmG
https://dl.doubtnut.com/l/_cTamzEHAvWm0


The load current is to be 4.0 mA and the

unregulated input is 10.0 V. What should be the

value of series resistor ?

Watch Video Solution

RS

11. The current in the forward bias is known to

be more (-mA) than the current in the reverse

bias . What is the reason, then, to

operate the photodiode in reverse bias ?

Watch Video Solution

( − μA)

https://dl.doubtnut.com/l/_cTamzEHAvWm0
https://dl.doubtnut.com/l/_X8fOMr6zgJom
https://dl.doubtnut.com/l/_Z57aGnzRMJlC


12. The current gain of a transistor in a common

base 

arrangement in 0.98 . Find the change in

collector current corresponding to a 

change of 5.0 mA in emitter current . What

would be the change in base current?

Watch Video Solution

13. A transistor is connected in a common

emitter con�guration. 

The collector supply is 8 V and the voltage drop

https://dl.doubtnut.com/l/_Z57aGnzRMJlC
https://dl.doubtnut.com/l/_MXMAHeWMqDvE


across a resistor of  in 

the collector circuit is 0.5 V. If the current gain

factor  is 0.96 , Find the base 

current.

Watch Video Solution

800Ω

(α)

14. In a common emitter ampli�er , the load

resistance of the output circuit is 500 times the

resistance of the input circuit. If  ,

then �nd the voltage gain and power gain .

Watch Video Solution

α = 0.98

https://dl.doubtnut.com/l/_MXMAHeWMqDvE
https://dl.doubtnut.com/l/_cIuAwx08jpMm


Solved Example

1. Sn, C, Si and Ge are all group XIV elements .

Yet , Sn is a conductor , C is an insulator while Si

and Ge are semiconductors . Why?

Watch Video Solution

2. Three photo diodes  are

made of semiconductors having band gap of 2.5

eV, 2 eV and 3 eV, respectively. Which one will be

able to detect light of wavelength 6000 Å ?

D1, D2, and D3

https://dl.doubtnut.com/l/_WNZmLMxbSPCp
https://dl.doubtnut.com/l/_MSU6xIgZCk1j


Watch Video Solution

3. What is the range of energy gap  in

insulators , semiconductors and conductors ?

Watch Video Solution

(Eg)

4. n - type extrinsic semiconductors is

negatively charged , while P - type extrinsic

semiconductors is positively charged . Is this

statement true or false?

Watch Video Solution

https://dl.doubtnut.com/l/_MSU6xIgZCk1j
https://dl.doubtnut.com/l/_CV1FeeVHeJ8L
https://dl.doubtnut.com/l/_pVZwmL1Xgeed


Watch Video Solution

5. What is the resistance of an intrinsic

semiconductor at 0K?

Watch Video Solution

6. Consider an ampli�er circuit using a

transistor.The output power is several times

greater than the input power.Where does the

extra power come from?

Watch Video Solution

https://dl.doubtnut.com/l/_pVZwmL1Xgeed
https://dl.doubtnut.com/l/_swrH34WGS5yB
https://dl.doubtnut.com/l/_EtuXm6x7IdAm


7. A piece of copper and the other of

geramnium are cooled from the room

temperature to 80K . What will happen to their

resistance ?

Watch Video Solution

8. A transistor has three impurity regions ,

emitter , base and collector. Arrange them in

order of increasing doping levels.

Watch Video Solution

https://dl.doubtnut.com/l/_EtuXm6x7IdAm
https://dl.doubtnut.com/l/_xinIl5Y4tSPy
https://dl.doubtnut.com/l/_KOEGbBnTZhR0


9. Name two gates which can be used

repeatedly to produce all the basic or

complsicated gates.

Watch Video Solution

10. 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

is required to have the same change 7.9 mA in

https://dl.doubtnut.com/l/_KOEGbBnTZhR0
https://dl.doubtnut.com/l/_pHwB2NRcT7AL
https://dl.doubtnut.com/l/_Btfj6uF5kIlk


the collector current? Find the values of  and

 .

Watch Video Solution

α

β

11. A transistor is used in common-emitter

mode in an ampli�er circuit. When a signal

20mV is added to the base-emmiter voltage,the

base current changes by and the

collector current changes by 2mA.The load

resistance is .Calculate (a)the factor

(b)the input resistance (c) the

transconductance and (d) the voltage gain .

20(μ)A

5k(Ω) (β)

RBE,

https://dl.doubtnut.com/l/_Btfj6uF5kIlk
https://dl.doubtnut.com/l/_Xg5EkIfcwYqq


Watch Video Solution

12. An n - p- n transistor is connected in

common - emitter con�guraration in which

collector supply is 8 V and the voltage drop

across the load resistance of  connected in

the collector circuit is 0.8 V . If current

ampli�cation factor is 25 , determine collector -

emitter voltage and base current . If the

internal resistance of the transistor is  ,

calculate the voltage gain and the power gain.

Watch Video Solution

800Ω

200Ω

https://dl.doubtnut.com/l/_Xg5EkIfcwYqq
https://dl.doubtnut.com/l/_DYSDwhAYSvur


13. An n-p-n transistor in a common - emitter

mode is used as a simple voltage ampli�er with

a collector current of 4 mA. The positive

terminal of a 8 V battery is connected to the

collector through a load resistance  and to

the base through a resistance  . The

collector - emitter voltage  , the base

- emitter voltage  and the current

ampli�cation factor  . Calculate the

values of  and  .

Watch Video Solution

RL

RB

VCE = 4V

VBE = 0.6V

β = 100

RL RB

https://dl.doubtnut.com/l/_DYSDwhAYSvur
https://dl.doubtnut.com/l/_vztdBX8O9hUQ


Exercise 35 1

14. Let  . Evaluate X for  

(a) , (b) A = B = C = 1 and (

c) A = B = C = 0.

Watch Video Solution

X = A. ¯̄̄ ¯̄¯BC

A = 1, B = 0, C = 1

1. Carbon , silicon and germanium have four

valence elcectrons each . These are

characterised by valence and conduction bands

https://dl.doubtnut.com/l/_vztdBX8O9hUQ
https://dl.doubtnut.com/l/_KhH9eHPC1VVU
https://dl.doubtnut.com/l/_NEUFyoCVHzja


separated by energy band - gap respectively

equal to  and . Which of the

following statements ture ?

A. (a) 

B. (b ) 

C. (c ) 

D. (d)

Answer: C

Watch Video Solution

(Eg)c
(Eg)si

(Eg)Ge

(E_ g)Si < (Eg)Ge
< (Eg)C

(E_ g)C < (Eg)Ge
> (Eg)S

i

(E_ g)C > (Eg)Si
> (Eg)Ge

(Eg)C
= (Eg)Si

= (Eg)Ge

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


Exercise 35 2

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

from the p - region to n- region because

A. (a) free electrons in the n - region attract

them

B. (b) they move across the junction by the

potential di�erence

C. (c ) hole concentration in p - region is

more as compared to n -region

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


D. (d) All of the above

Answer: C

Watch Video Solution

2. When a forward bias is applied to a p -n

junction. It

A. (a) raises the potential barrier

B. (b) reduces the majority carrier current to

zero

https://dl.doubtnut.com/l/_NOPDpZNerzpN
https://dl.doubtnut.com/l/_bfqaKTar0Gqh


Exercise 35 3

C. (c ) lowers the potential barrier

D. (d) All of the above

Answer: C

Watch Video Solution

1. For transistor action, which of the following

statements is correct?

https://dl.doubtnut.com/l/_bfqaKTar0Gqh
https://dl.doubtnut.com/l/_bSiJdrJRDCMz


A. (a) Base , emitter and collector regions

should have similar size and doping

concentrations

B. (b) The base region must be very thin and

lightly doped

C. ( c) The emitter junction is forward biased

and collector junction is reverse biased

D. (d) Both the emitter junction as well as

the collector junction are forward biased

Answer: B::C

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


Single Correct

Watch Video Solution

2. For a CE- transistor ampli�er , the audio

signal voltage across the collector resistance of

 is 2 V . Suppose the current ampli�action

factor of the transistor is 100 . Find the input

signal voltage and base current , if the base

resistance is  .

Watch Video Solution

2kΩ

1kΩ

https://dl.doubtnut.com/l/_bSiJdrJRDCMz
https://dl.doubtnut.com/l/_uxmu6QM4g5So


1. The conductivity of a semiconductor

increases with increase in temperature because

A. (a) number density of free current carries

increases

B. (b) relaxation time increases

C. both number density of carriers and

relaxation time decreases but e�ect of

decrease in relaxation time is much less

than increase in number density .

https://dl.doubtnut.com/l/_huhcqU0cbhaP


D. (d) number density of current carriers

increases, relaxation time decreases but

e�ect of decrease in relaxation time is

much less than increases in number

density

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_huhcqU0cbhaP


2. In �gure, assuming the diodes to be ideal 

A. (a)  is forward biased and  is reverse

biased and hence current �ows from A to

B.

B.  is forward biased and  is reverse

biased and hence no current �ows from B

D1 D2

D2 D1

https://dl.doubtnut.com/l/_PSl5Z7uP8p44


to A and vice - versa.

C.  and  are both forward biased and

hence current �ows from A to B.

D.  and  are both reverse biased and

hence no current �ows from A to B and

vice versa.

Answer: B

Watch Video Solution

D1 D2

D1 D2

https://dl.doubtnut.com/l/_PSl5Z7uP8p44


3. Hole is

A. (a) an anti - particle of electron

B. (b) a vacancy created when an electron

leaves a covalent bond

C. (c ) absence of free electons

D. (d) an arti�cially created particle

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rezrbsp3kW9h
https://dl.doubtnut.com/l/_Tb99UxZBjPLy


4. A 220 V AC supply is connected between

points A and B . What will be the potential

di�erence V across the capacitor ? 

A. (a) 220 V

B. (b) 110 V

C. ( c) 0 V

D. 220√2V

https://dl.doubtnut.com/l/_Tb99UxZBjPLy


More Than One Correct

Answer: D

Watch Video Solution

1. When an electric �eld is applied across a

semiconductor,

A. (a) electrons move from lower energy

level to higher energy level in the

conduction band.

https://dl.doubtnut.com/l/_Tb99UxZBjPLy
https://dl.doubtnut.com/l/_OuZqwg7DZ4Je


B. (b) electrons move from higher energy

level to lower energy level in the

conduction band.

C. (c ) holes in the valence band move from

higher energy level to lower energy level.

D. (d ) holes in the valence band move from

lower energy level to higher energy level.

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_OuZqwg7DZ4Je
https://dl.doubtnut.com/l/_lnXEzAV2Dg4T


2. Consider an  transitor with its

base-emitter junction forward biased and

collector base junction reverse biased. Which of

the following statement are true ?

A. (a) Electrons crossover from emiiter to

collector .

B. (b) Holes move from base to collector .

C. (c ) Electrons move from emitter to base.

D. (d) Electrons from emitter move out of

base without going to the collector.

n − p − n

https://dl.doubtnut.com/l/_lnXEzAV2Dg4T


Answer: A::C

Watch Video Solution

3. In an n-p-n transistor circuit , the collector

currents is 10mA . If 95 per cent of the electrons

emitted reach the collector, which of the

following statements are true?

A. (a) The emitter current will be 8 mA.

B. (b) the emitter current will be 10 .53 mA.

C. (c ) The base current will be 0.53 mA.

https://dl.doubtnut.com/l/_lnXEzAV2Dg4T
https://dl.doubtnut.com/l/_aKtGO2LdDs9h


D. (d) The base current will be 2 mA.

Answer: B::C

Watch Video Solution

4. In the depletion region of a diode

A. (a) there are no mobile charges

B. (b) equal number of holes and electrons

exists, making the region neutral

https://dl.doubtnut.com/l/_aKtGO2LdDs9h
https://dl.doubtnut.com/l/_mT0Pb3drT61z


C. ( c) recombination of holes and electrons

has taken palce

D. (d) immobile charged ions exist.

Answer: A::B::C

Watch Video Solution

5. What happens during regualtion action of a

Zener diode?

https://dl.doubtnut.com/l/_mT0Pb3drT61z
https://dl.doubtnut.com/l/_i7JJF6hf30yk


A. (a)The current and voltage across the

Zener remains �xed.

B. (b) The current through the series

resistance( R) changes.

C. ( c) The Zener resistnace is constant .

D. The resistance o�ered by the Zener

changes.

Answer: B::D

Watch Video Solution

https://dl.doubtnut.com/l/_i7JJF6hf30yk
https://dl.doubtnut.com/l/_gAF78rfZqvPU


6. The breakdown in a reverse biased p-n

junction diode is more likely to occur due to

A. (a) large velocity of the minority charge

carries if the doping concentration is

small

B. (b) large velocity of the minority charge

carries if the doping concentration is

large

C. (c ) strong electric �eld in a depletion

region if the doping concentration is

https://dl.doubtnut.com/l/_gAF78rfZqvPU


Subjective

small

D. (d ) strong electric �eld in a depletion

region if the doping concentration is

large.

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_gAF78rfZqvPU


1. Can the potential barrier across a p-n

junction be measured by simply connecting a

voltmeter across the junction ?

Watch Video Solution

2. Two car garages have a common gate which

needs to open automatically when a car enters

either of the garages or cars enter both. Devise

a circuit that resembles this situation using

diodes for the situation .

Watch Video Solution

https://dl.doubtnut.com/l/_HGIek8wEknDj
https://dl.doubtnut.com/l/_tcttb43Ovn4O


3. Two ampli�ers are connected one after the

other in series (cascaded). The �rst ampli�er

has a voltage gain of 10 and the second has a

voltage gain of 20 . If the input signal is 0.01 V ,

calculate the output AC signal .

Watch Video Solution

4. A p-n junction is fabricated from a

semiconductor with band gap of . Can it2.8eV

https://dl.doubtnut.com/l/_tcttb43Ovn4O
https://dl.doubtnut.com/l/_zzZJgivu8Zwz
https://dl.doubtnut.com/l/_Y9vFVvYfK9nU


detect a wavelength of ?

Watch Video Solution

6000nm

5. (i) Name the type of a diode whose

characteristic are shown �gure . (ii) What does

https://dl.doubtnut.com/l/_Y9vFVvYfK9nU
https://dl.doubtnut.com/l/_Tx0UMonNn4MF


the point P in Figure represent? 

Watch Video Solution

6. If the resistance  is increased , how will the

readings of the ammeter and voltmeter

R1

https://dl.doubtnut.com/l/_Tx0UMonNn4MF
https://dl.doubtnut.com/l/_cViNgWRWedXV


change? 

` 

Watch Video Solution

7. How would you set up a circuit to obtain NOT

gate using a transistor?

Watch Video Solution

https://dl.doubtnut.com/l/_cViNgWRWedXV
https://dl.doubtnut.com/l/_TbTpNkQ5ap6M


8. A Zener of power rating 1 W is to be used as a

voltage regulator. If Zener has a breakdown of

5V and it has to regulate voltage which

�uctuated between 3 V and 7 V, what should be

the value of  for safe operation (see �gure) ?  

Watch Video Solution

Rs

https://dl.doubtnut.com/l/_iMwwXTsV9XAI


9. If each diode in �gure has a forward bias

resistance of 25 Omega and in�nite resistance

in reverse bias, what will be the values of the

current   

Watch Video Solution

I1, I2, I3 and I4 ?

https://dl.doubtnut.com/l/_eaG1yHARsZcU
https://dl.doubtnut.com/l/_4K9xHtkcY0kz


10. In the circuit shown in �gure when the input

voltage of the base resistance is 10 V . Find the

values of  .  

Watch Video Solution

Ib, Ic and β

https://dl.doubtnut.com/l/_4K9xHtkcY0kz


11. For the transistor circuit shown in �gure ,

evaluate . Given ,  

Watch Video Solution

VE, RB and RE IC = 1mA

VCE = 3V , VBE = 0.5V , VC = 12V and β = 100

https://dl.doubtnut.com/l/_nOTM5pQx60xB


12. In the circuit shown in �gure , �nd the value

of .  

` 

Watch Video Solution

RC

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

