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Textual Examples

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb


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

is C insulator while Si and Ge instinsic

semiconductors?

View Text Solution

2. Suppose a pure Si crystal has 

atoms  . It is droped by 1 ppm

concentration of pentavalent As. Calculate the

number of electrons and holes. Given that

.

5 × 1028

m− 3

ni = 1.5 × 1016m− 3

https://dl.doubtnut.com/l/_sNtor5chJod8
https://dl.doubtnut.com/l/_AI3jW1LqargE


View Text Solution

3. Can we take one slab of p-type

semiconductor and physically join it to

another n-type semiconductor to get p-n

junction ?

View Text Solution

4. The V-I characteristics of a silicon diode are

shown in the Figure. Calculate the resistance

of the diode at (a)  and (b) ID = 15mA

https://dl.doubtnut.com/l/_AI3jW1LqargE
https://dl.doubtnut.com/l/_0ldrI2xhBPqJ
https://dl.doubtnut.com/l/_ypWKiHcewG5b


  

View Text Solution

VD = − 10V

5. In a Zener regulated power supply a Zener

diode with  is used forregulation.

The load current is to be 4.0 mA and the

Vz = 6.0V

https://dl.doubtnut.com/l/_ypWKiHcewG5b
https://dl.doubtnut.com/l/_AVI3NCEn5Ojs


unregulated input is 10.0 V. What should be

the value of series resistor  ?

View Text Solution

Rs

6. The current in the forward bias is known to

be more than the current in the

reverse bias  .What is the reason then

to operate the photodiodes in reverse bias ?

View Text Solution

(~mA)

(~μA)

https://dl.doubtnut.com/l/_AVI3NCEn5Ojs
https://dl.doubtnut.com/l/_W6e5ojJiGcr5


7. Why are Si and GaAs are preferred materials

for solar cells ?

View Text Solution

8. From the output characteristis shown in

�gure.Calculate the values of  and  of

the transistor when  is 10V and 

βac βdc

VCE

https://dl.doubtnut.com/l/_TqGyZxCVNBCb
https://dl.doubtnut.com/l/_N1D7R4RT8TM2


.  

View Text Solution

IC = 4.0mA

9. In Figure the  supply can be varied from

OV to 5.0 V . The Si transistor has 

and .

VBB

βdc = 250

RB = 100kΩ, RC = 1KΩ, VCC = 5.0V

https://dl.doubtnut.com/l/_N1D7R4RT8TM2
https://dl.doubtnut.com/l/_TSZJ3Ygss6NI


Assume that when the transistor is saturated ,

 and . Calculate (a) the

minimum base current, forwhcih the transistor

will reach saturation.Hence, ( b) determine 

for when the transistor is 'switched on'. (c )

�nd the ranges of  for which the transistor

is 'switched of switched on'.  

View Text Solution

VCE = 0V VBE0 = 0.8V

V1

V1

and

https://dl.doubtnut.com/l/_TSZJ3Ygss6NI
https://dl.doubtnut.com/l/_BE1mgv3LViWW


10. For a CE transistor ampli�er, the aurdio

signal voltage across the collector resistance

of  is 2.0 V.Suppose the current

ampli�cation factor of the transistor is 100,

what should be the value of  in series with 

 supply of 2.0 V if the dc base current has

to be 10 times the signal current. Also

calculate the dc drop across the collector

2.0kΩ

RB

VBB

https://dl.doubtnut.com/l/_BE1mgv3LViWW


resistance (Refer to Figure). 

View Text Solution

https://dl.doubtnut.com/l/_BE1mgv3LViWW


11. Justify the output waveform( Y ) of the OR

gate for the following inputs A and B given in

�gure. 

View Text Solution

https://dl.doubtnut.com/l/_Wa3LXgBYNQ2L


Problems

12. Take A and B input waveforms similar to

that in Example .Sketch the output waveform

obtained from AND gate.

View Text Solution

13. Sketch the output Y from a NAND gate

having inputs A and B given below 

View Text Solution

:

https://dl.doubtnut.com/l/_XXh4Y6FDcd22
https://dl.doubtnut.com/l/_6VKeOOg0eNTu


1. In a half wave recti�er, a p-n junction diode

with internal resistance 20 ohm is used. If the

load resistance of 2 ohm is used in the circuit,

then �nd the e�ciency of this half wave

recti�er.

Watch Video Solution

2. A full wave p-n junction diode recti�er uses a

load resistance of 1300ohm. The internal

https://dl.doubtnut.com/l/_4fIT03ufO5cf
https://dl.doubtnut.com/l/_urYzdUqHhgnU


resistance of each diode is 9 ohm. Find the

e�ciency of this full wave recti�er.

View Text Solution

3. Calculate the current ampli�cation factor (

beta) when change in collector current is 1mA

and change in base current is .

View Text Solution

β

20ΩA

https://dl.doubtnut.com/l/_urYzdUqHhgnU
https://dl.doubtnut.com/l/_H7vLxIkqRlwB


Very Short Answer Questions

4. For a transistor ampli�er, the collecor load

resistance  ohm and the input

resistance ohm . If the current gain is

50, calculate voltage gain of the ampli�er.

Watch Video Solution

RL = 2k

Ri = 1k

1. What is an n-type semiconductor ? What are

the majority and minority charge carriers in it?

https://dl.doubtnut.com/l/_KVuE4mojrDUe
https://dl.doubtnut.com/l/_bsHratcflnyj


View Text Solution

2. What are intrisic and extrinsic

semiconductors ?

View Text Solution

3. What is a p-type semiconductor ? What are

the majority and minority and minority charge

carriers in it ?

View Text Solution

https://dl.doubtnut.com/l/_bsHratcflnyj
https://dl.doubtnut.com/l/_h2oRkIe9mzlq
https://dl.doubtnut.com/l/_UrF4JXbTxmc9


4. What is p-n junction diode ? De�ne

depletion layer.

Watch Video Solution

5. How is a battery connected to a junction

dioide in (i) forward and (ii) reverse bias ?

View Text Solution

https://dl.doubtnut.com/l/_D44pIHJzNBie
https://dl.doubtnut.com/l/_IYp1U0vbTWcn


6. What is the maximum percentage of

recti�cation in half wave and full wave

recti�ers?

Watch Video Solution

7. What is Zener voltage  and how will a

Zener diode be connected in circuits generally

?

Watch Video Solution

(V2)

https://dl.doubtnut.com/l/_84AwTsof2dRI
https://dl.doubtnut.com/l/_caaAQ3AO7Che
https://dl.doubtnut.com/l/_Knlg1XXIbIsb


8. Write the expressions for the e�ciency of a

full wave recti�er and a half wave recti�er.

Watch Video Solution

9. What happens to the width of depletion

layer of a p-n junction when it is (i) forward

biased, (ii) reverse biased?

Watch Video Solution

https://dl.doubtnut.com/l/_Knlg1XXIbIsb
https://dl.doubtnut.com/l/_GJEW3flIOZRY


10. Draw the circuit symbols for p-n-p and n-p-

n transistors

Watch Video Solution

11. De�ne ampli�er and ampli�cation factor.

Watch Video Solution

12. In which bias can be a Zener diode be used

as voltage regulator ?

https://dl.doubtnut.com/l/_LF9lCJLS0yXB
https://dl.doubtnut.com/l/_cyWWJ2mWkQt0
https://dl.doubtnut.com/l/_4VmwFwz4k3Do


Short Answer Questions

Watch Video Solution

13. Which gates are called universal gates?

Watch Video Solution

14. Write the truth table of NAND gate. How

does it di�er from AND gate?

Watch Video Solution

https://dl.doubtnut.com/l/_4VmwFwz4k3Do
https://dl.doubtnut.com/l/_bNgzhru01Idu
https://dl.doubtnut.com/l/_2XrjhvzFkLej


1. What are n-type and p-type semiconducts ?

How is a semiconductor junction formed ?

View Text Solution

2. Discuss the behaviour of p-n junction. How

does a potential barrier develop at the

junction ?

Watch Video Solution

https://dl.doubtnut.com/l/_akpE52bdTFyj
https://dl.doubtnut.com/l/_TzwHGwNUlqh5
https://dl.doubtnut.com/l/_UJnZjcudzSsP


3. Draw and explain the current -voltage (I-V)

characteristic curves of a junction diode in

forward and reverse bias.

Watch Video Solution

4. Describe how a semiconductor diode isused

as a half wave recti�er.

View Text Solution

https://dl.doubtnut.com/l/_UJnZjcudzSsP
https://dl.doubtnut.com/l/_AnW7sIVfQoyB


5. What is recti�cation ? Explain the working of

a full wave recti�er.

View Text Solution

6. Distinguish between half-wave and full-wave

recti�ers.

View Text Solution

https://dl.doubtnut.com/l/_44z43BHmMTy3
https://dl.doubtnut.com/l/_WYmBXYMmFJkF


7. Distinguish between zener breakdown and

avalanche breakdown.

Watch Video Solution

8. Explain hole conduction in intrinsic

semiconductors.

Watch Video Solution

https://dl.doubtnut.com/l/_bkbWziFxqvMn
https://dl.doubtnut.com/l/_M72OtoavZfIC


9. What is a photodiode ? Explain its working

with a circuit diagram and draw its I-V

characteristics.

View Text Solution

10. Explain the working of LED and what are its

advantages over conventional in can descent

low power lamps.

Watch Video Solution

https://dl.doubtnut.com/l/_8ywIU1deS49f
https://dl.doubtnut.com/l/_jEebAh9zfhXV
https://dl.doubtnut.com/l/_Tv8uisSjozci


11. Explain the working of a solar cell and draw

its I-V characteristics .

Watch Video Solution

12. Explain the di�erent transistor

con�guration with diagrams.

Watch Video Solution

https://dl.doubtnut.com/l/_Tv8uisSjozci
https://dl.doubtnut.com/l/_5Lr52sumAUq4


13. Explain how transistor can be used as a

switch ?

View Text Solution

14. Explain how transistor can be used as an

oscillator ?

View Text Solution

https://dl.doubtnut.com/l/_MtmitXGAkHoa
https://dl.doubtnut.com/l/_ekU7CA9lQgDL


Long Answer Questions

15. De�ne NAND and NOR gates. Give their

truth tables.

Watch Video Solution

16. Explain the operation of a NOT gate and

give its truth table.

Watch Video Solution

https://dl.doubtnut.com/l/_woaTA0nnlFcz
https://dl.doubtnut.com/l/_Ht6zj3tIwgeS
https://dl.doubtnut.com/l/_JWrpiPBQrv3e


1. What is a junction diode ? Explain the

formation of depletion region at the junction.

Explain the variation of depletion region in

forward and reverse-biased condition.

Watch Video Solution

2. Distinguish between half-wave and full-wave

recti�ers.

Watch Video Solution

https://dl.doubtnut.com/l/_JWrpiPBQrv3e
https://dl.doubtnut.com/l/_DNhLGTjJfTEc
https://dl.doubtnut.com/l/_FJVDlzoRnoqZ


3. What is a Zener diode ? Explain how it is

used as a voltage regulator .

View Text Solution

4. Describe a transistor and explain its

working.

Watch Video Solution

5. What is ampli�cation ? Explain the working

of a common emitter ampli�er with necessary

https://dl.doubtnut.com/l/_FJVDlzoRnoqZ
https://dl.doubtnut.com/l/_NOGQLy08gCa5
https://dl.doubtnut.com/l/_1G76xY3BkK0M


diagram.

View Text Solution

6. Draw an OR gate using two diode and

explain its operation. Write the truth table

and logic symbol of OR gate.

View Text Solution

7. Sketch a basic AND circuit with two diodes

and explain its operation.Explain how doping

https://dl.doubtnut.com/l/_1G76xY3BkK0M
https://dl.doubtnut.com/l/_7Iu8td6DQWuW
https://dl.doubtnut.com/l/_upEcTGh8dh4P


Textual Exercises

increases the conductivity in semiconductors ?

View Text Solution

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

statement is true   

(a) Electrons are majority carriers are trivalent

atoms are the dopants. 

(b) Electrons are minority carriers and

pentavalent atoms are the dopants. 

:

https://dl.doubtnut.com/l/_upEcTGh8dh4P
https://dl.doubtnut.com/l/_jkDm00bxeYP9


(c ) Holes are minority carriers and

pentavalent atoms are the dopants. 

(d ) Holes are majority carriers and trivalent

atoms are the dopants.

Watch Video Solution

2. (a) Electrons are majority carriers are

trivalent atoms are the dopants. 

(b) Electrons are minority carriers and

pentavalent atoms are the dopants. 

(c ) Holes are minority carriers and

https://dl.doubtnut.com/l/_jkDm00bxeYP9
https://dl.doubtnut.com/l/_aFeXNilmDWj4


pentavalent atoms are the dopants. 

(d ) Holes are majority carriers and trivalent

atoms are the dopants. 

Which of the statements given in Exercise is

true for p-type semiconductors ?

Watch Video Solution

3. Carbon, silicon and germanium have four

valence electrons each. These are

characterised by valence and conduction

bands separated by energy band gap

https://dl.doubtnut.com/l/_aFeXNilmDWj4
https://dl.doubtnut.com/l/_ahTHXHy1kLLS


respectively equal to  and 

 .Which of the following statements is

true ? 

(a)   

(b)   

(c )  

(d) 

Watch Video Solution

(Eg)c, (Eg)Si

(Eg)Ge

(Eg)Si < (Eg)Ge < (Eg)C

(Eg)C < (Eg)Ge > (Eg)Si

(Eg)C > (Eg)SI > (Eg)Ge

(Eg)C = (Eg)Si = (Eg)Ge

4. In an unbiased p-n junction, holes di�use

from the p-region ton-region because 

https://dl.doubtnut.com/l/_ahTHXHy1kLLS
https://dl.doubtnut.com/l/_3aoT9XDGPn09


(a) free electron in the n-region attract them. 

(b ) they move across the junction by the

potential di�erence. 

(c ) hole concentration in p-region is more as

compared to n-region.

(d ) All the above.

Watch Video Solution

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

junction, it 

(a) raises the potential barrier. 

https://dl.doubtnut.com/l/_3aoT9XDGPn09
https://dl.doubtnut.com/l/_wRjFBTX3ihik


(b) reduces the majority carrier current to

zero. 

(c ) lowers the potential barrier. 

( d) None of the above.

Watch Video Solution

6. For transistor action,which of the following

statements are correct   

(a) Base, emitter and collector regions should

have similar size and doping concentrations. 

(b) The base region must be very thin and

:

https://dl.doubtnut.com/l/_wRjFBTX3ihik
https://dl.doubtnut.com/l/_xlqFjXEI6r3d


lightly doped. 

(c ) The emitter junction is forward biased and

collector junction is reverser biased. 

(d) Both the emitter junction as well as the

collector junction are forward baised.

Watch Video Solution

7. For a transistor ampli�er, the voltage gain 

(a) remains constant for all frequencies 

is high at high and low frequencies and

constant in the middle frequency range. 

https://dl.doubtnut.com/l/_xlqFjXEI6r3d
https://dl.doubtnut.com/l/_7BOE9DxlDO1C


(c ) is low frequencies and constant at mid

frequencies. 

(d ) None of the above.

Watch Video Solution

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

frequency, if the input frequency is 50Hz. What

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

for the same input frequency ?

Watch Video Solution

https://dl.doubtnut.com/l/_7BOE9DxlDO1C
https://dl.doubtnut.com/l/_tH05ztTaEf5N
https://dl.doubtnut.com/l/_CZ90lTNHfx9B


9. For a CE-transistor ampli�er,the aurdio

signal across the collectoed resistance of 2 

is 2V. Suppose the current ampli�cation factor

of the transistoris 100, �nd the input signal

voltage and base current, if the base

resistance is .

Watch Video Solution

kΩ

1kΩ

10. 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

https://dl.doubtnut.com/l/_CZ90lTNHfx9B
https://dl.doubtnut.com/l/_T9lvhG6PbD0O


Additional Exercises

voltage gain of 20. If the input signal is 0.01

volt, calculate the output ac signal.

Watch Video Solution

11. A p-n photodiode is fabricated from a

semiconductor with band gap of  . Can it

detect a wavelength of 6000nm ?

Watch Video Solution

2.8eV

https://dl.doubtnut.com/l/_T9lvhG6PbD0O
https://dl.doubtnut.com/l/_QK89Va8T3Sdk
https://dl.doubtnut.com/l/_N25jkTk4CEEW


1. The Number of silicon atoms per  is 

 . This is doped simultaneously with 

 atoms per  of Arsenic and 

 per m  atoms of Indium.

Calculate the number of electron and holes.

Given that . Is the

material n-type or p-type ?

View Text Solution

m3

5 × 1028

5 × 1022 m3

5 × 1020 ^ (3)

ni = 1.5 × 1016m− 3

2. In an intrinsic semiconductor the energy

gap  is1.2 eV. Its hole mobility is muchEg

https://dl.doubtnut.com/l/_N25jkTk4CEEW
https://dl.doubtnut.com/l/_eCMB5UvL2ThX


smaller than electron and independent of

temperature. What is the ratio between

conductivity at 600 K and that at 300 K?

Assume that the temperature dependence of

intrinsic carrier concentration  is given by 

 exp  where  is a

constant .

View Text Solution

ni

ni = no ( − T)
Eg

2KBT
n0

3. In a p-n junction diode, the currentI can be

expressed as exp  whereI = I0 ( − 1)
eV

2KBT

https://dl.doubtnut.com/l/_eCMB5UvL2ThX
https://dl.doubtnut.com/l/_Gem4WRSgG3iM


is called the reverse saturation current,V is

the voltage across the diode andis positive for

forward bias and negative for reverse

biase,and I is the current through the diode,

 is the Boltzmann constant 

 and T is the absolute

temperature . If fora given diode

 and , then  

(i) What will be the forward current at a

forward voltage of 0.6V? 

(b) What will be the increase in the current if

the voltage across the diode is increased to

0.7 V ? 

I0

kB

(8.6 × 10− 5eV /K)

I0 = 5 × 10− 12A T = 300K

https://dl.doubtnut.com/l/_Gem4WRSgG3iM


(c ) What is the dynamic resistance ? 

(d) What will be the current if reverse biase

voltage changes from 1V to 2V ?

View Text Solution

4. You are given the two circuit as shown in

�gure, show that the circuit (a) acts as OR gate

while the circuit (b) acts as AND gets 

Watch Video Solution

https://dl.doubtnut.com/l/_Gem4WRSgG3iM
https://dl.doubtnut.com/l/_nlEY3ggOVV7w


5. Write the truth table for a NAND gate

connected as given in �gure. 

  

Hence identify the exact logic operation

carried out by the circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_nlEY3ggOVV7w
https://dl.doubtnut.com/l/_b6PZi3zMTAMZ


6. You are given two circuits as shown in

�gure, which consists of NAND gates. Identify

the logic operation carried out by the two

circuits. 

Watch Video Solution

https://dl.doubtnut.com/l/_SyYpeN7tTwX8


7. Write the truth table for circuit given in

�gure, below consisting of NOR gates and

identify the logic operation( OR,AND,NOT)

which this circuit is performing. 

Watch Video Solution

8. Write the truth table for the circuits given in

�gure, consisting of NOR gates only. Identify

https://dl.doubtnut.com/l/_5kimqLJaIfvU
https://dl.doubtnut.com/l/_o0bdiANccyUl


the logic operation ( OR, AND, NOT )

performed by the two circuits. 

Watch Video Solution

https://dl.doubtnut.com/l/_o0bdiANccyUl

