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SEMI-CONDUCTORS ELECTRONICS

Topic 1 Energy Bands Short Answer Type

Questions I

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


1. Give three di�erences between intrinsic and

extrinsic semiconductors

Watch Video Solution

2. How are p-type n-type semiconductors

formed ?

Watch Video Solution

https://dl.doubtnut.com/l/_vtF0zK20Ok87
https://dl.doubtnut.com/l/_lIPdftMpfHOA


Topic 1 Energy Bands Short Answer Type

Questions Ii

3. Draw energy band diagrams of n-type and p-

type semiconductors at temperature T > O K.

Mark the donor and acceptor energy levels

with their energies.

Watch Video Solution

1. Classify metals, semiconductors and

insulators on the basis of energy bands.

https://dl.doubtnut.com/l/_rBu8WmTxYhuC
https://dl.doubtnut.com/l/_YBkVAlC1Fnda


Watch Video Solution

2. Give three di�erences between intrinsic and

extrinsic semiconductors

Watch Video Solution

3. Distinguish between conductors, insulators

and semiconductors on the basis of band

theory.

Watch Video Solution

https://dl.doubtnut.com/l/_YBkVAlC1Fnda
https://dl.doubtnut.com/l/_dPsQHWPUHuu7
https://dl.doubtnut.com/l/_ExCPkWEDKBNH


Topic 1 Energy Bands Long Answer Type

Questions Ii

1. Classify metals, semiconductors and

insulators on the basis of energy bands.

Watch Video Solution

2. Explain the working of a forward biased p-n

junction diode.

Watch Video Solution

https://dl.doubtnut.com/l/_ExCPkWEDKBNH
https://dl.doubtnut.com/l/_xRviyywfyhjR
https://dl.doubtnut.com/l/_KhDEHfRdq7AI


Topic 2 Semiconductor Diodes And Their

Applications Very Short Answer Type Questions

1. Why is photodiode used in reverse bias ?

Watch Video Solution

2. Give the expansion of LED.

Watch Video Solution

https://dl.doubtnut.com/l/_KhDEHfRdq7AI
https://dl.doubtnut.com/l/_Q8Ztrepx9H7j
https://dl.doubtnut.com/l/_NNLR2pXFVgdn
https://dl.doubtnut.com/l/_UfmBu8hBJHAo


3. How biasing in diode, used in recti�cation ?

Watch Video Solution

4. The graph shown here represents the V-I

characteristics of a device. Identify the region,

if any, over which this device has a negative

resistance. 

View Text Solution

https://dl.doubtnut.com/l/_UfmBu8hBJHAo
https://dl.doubtnut.com/l/_rocpsiFkr7WG
https://dl.doubtnut.com/l/_17vjEt4NZDlm


5. The graph shown in the �gure represents a

plot of current versus voltage for a given

semiconductor. Identify the region, if any, over

which the semiconductor has a negative

resistance. 

View Text Solution

6. What happens to the width of depletion

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

biased, (ü) reverse biased ?

https://dl.doubtnut.com/l/_17vjEt4NZDlm
https://dl.doubtnut.com/l/_s5W6TtN4SuBO


Topic 2 Semiconductor Diodes And Their

Applications Short Answer Type Questions I

Watch Video Solution

1. What is Recti�cation? Describe with a circuit

diagram the working of a p-n junction diode as

half wave recti�er with input and output

waveforms.

Watch Video Solution

https://dl.doubtnut.com/l/_s5W6TtN4SuBO
https://dl.doubtnut.com/l/_kyLSrQHi8tY4


2. Mention the important considerations

required while fabricating a p-n junction diode

to be used as a Light Emitting Diode (LED).

What should be the order of band gap of an

LED if it is required to emit light in the visible

range ?

Watch Video Solution

3. Assuming that the two diodes , and ,

used in the electric circuit shown in the �gure

D1 D2

https://dl.doubtnut.com/l/_mgwlb8dplkr7
https://dl.doubtnut.com/l/_18NGjnAtRPOF


are ideal, �nd out the value of the current

�owing through 2.5  resistor. 

View Text Solution

Ω

4. For the circuit shown here, �nd the current

�owing through the 1  resistor. Assume that

the two diodes  are ideal diodes.  

View Text Solution

Ω

D1 and D2

https://dl.doubtnut.com/l/_18NGjnAtRPOF
https://dl.doubtnut.com/l/_4nppsWQjxu4I
https://dl.doubtnut.com/l/_iyyc64eNmA4r


5. The current in the forward bias is known to

be more (mA) than the current in the reverse

bias ( A). What is the reason, then why photo

diodes is to operate in reverse bias.

Watch Video Solution

~μ

6. Name the semiconductor device that can be

used to regulate an unregulated d.c.

powersupply. With the help of I-V

characteristics of this device, explain its

working principle.

https://dl.doubtnut.com/l/_iyyc64eNmA4r
https://dl.doubtnut.com/l/_o3NSYH8m08Nm


Watch Video Solution

7. Draw the circuit diagram of an illuminated

photodiode in reverse bias. How is photodiode

used to measure light intensity ?

Watch Video Solution

8. In the �gure given below the input

waveform is converted into the output

waveform by a device 'X'. Name the device and

https://dl.doubtnut.com/l/_o3NSYH8m08Nm
https://dl.doubtnut.com/l/_THHSqv5uKGPr
https://dl.doubtnut.com/l/_l8XXCtQeNNZq


Topic 2 Semiconductor Diodes And Their

Applications Short Answer Type Questions Ii

draw its circuit diagram. 

View Text Solution

9. What is a light emitting diode? Write an

advantage of using it over conventional low

power lamps.

Watch Video Solution

https://dl.doubtnut.com/l/_l8XXCtQeNNZq
https://dl.doubtnut.com/l/_tSTanxisO5hu


1. Explain the use Zener diode as a voltage

regulator.

Watch Video Solution

2. Explain the working of a zener diode as a

voltage regulator.

Watch Video Solution

https://dl.doubtnut.com/l/_KNFolDAvIAie
https://dl.doubtnut.com/l/_toKxMavET5xF


3. Give reasons 

The Zener diode is fabricated by heavily

doping both the p and n sides of the junction.

Watch Video Solution

4. Why is photodiode used in reverse bias ?

Watch Video Solution

https://dl.doubtnut.com/l/_kz3pAwbR3YOF
https://dl.doubtnut.com/l/_TGgkF6Ga4Rzk


5. Give reasons 

The band gap of the semiconductor used for

fabrication of visible LED's must at least be 1.8

eV.

Watch Video Solution

6. How is a photodiode Fabricated ?

Watch Video Solution

https://dl.doubtnut.com/l/_0bsMvYeoOPmj
https://dl.doubtnut.com/l/_8AVv8jbaatk2


7. Brie�y explain its working. Draw its V-I

characteristics for two di�erent intensities of

illumination.

View Text Solution

8. Give reasons 

The Zener diode is fabricated by heavily

doping both the p and n sides of the junction.

Watch Video Solution

https://dl.doubtnut.com/l/_WRYODeFooD5A
https://dl.doubtnut.com/l/_3ZwWUGRobu7j
https://dl.doubtnut.com/l/_ge092pxXtmdK


Topic 2 Semiconductor Diodes And Their

Applications Long Answer Type Questions

9. Explain the working of a zener diode as a

voltage regulator.

Watch Video Solution

1. Explain with the help of a diagram, how a

depletion layer and barrier potential are

formed in a junction diode.

Watch Video Solution

https://dl.doubtnut.com/l/_ge092pxXtmdK
https://dl.doubtnut.com/l/_bLjGDT0mGZD9


2. What is a recti�er ? With suitable circuit

describe the action of a full wave recti�er by

drawing input and output waveforms.

Watch Video Solution

3. Draw the circuit arrangement for studying

the V - I characteristics of a p-n junction diode

in (i) forward and (ii) reverse bias. Brie�y

explain how the typical V - I characteristics of a

https://dl.doubtnut.com/l/_bLjGDT0mGZD9
https://dl.doubtnut.com/l/_xltUYCtVhkdB
https://dl.doubtnut.com/l/_Wur8ty7DxjQR


diode are obtained and draw these

characteristics.

Watch Video Solution

4. With the help of necessary circuit diagram

explain the working of a photo diode used for

detecting optical signals.

Watch Video Solution

https://dl.doubtnut.com/l/_Wur8ty7DxjQR
https://dl.doubtnut.com/l/_BCjbn3doInVS


5. Describe brie�y, with the help of a diagram,

the role of the two important processes

involved in the formation of a p-n junction.

Watch Video Solution

6. Name the semiconductor device that can be

used to regulate an unregulated d.c.

powersupply. With the help of I-V

characteristics of this device, explain its

working principle.

https://dl.doubtnut.com/l/_DS1Ge09MXUxe
https://dl.doubtnut.com/l/_sWdYvn91F5by


Topic 3 Transistors And Their Applications Very

Short Answer Type Questions

Watch Video Solution

1. Draw the circuit symbol of n-p-n transistor

Watch Video Solution

2. Draw the circuit symbol of p-n- p transistor.

Watch Video Solution

https://dl.doubtnut.com/l/_sWdYvn91F5by
https://dl.doubtnut.com/l/_5aBmOw00N5mw
https://dl.doubtnut.com/l/_3WPRxkYrTIij


3. In a transistor, doping level in base is

increased slightly. How will it a�ect (i) collector

current and (ii) base current ?

Watch Video Solution

4. Draw the transfer characteristic curve of a

base biased transistor in CE con�guration.

Explain clearly how the active region of the 

versus  curve in a transistor is used as an

ampli�er.

V0

VF

https://dl.doubtnut.com/l/_oxjpPt3SJj5u
https://dl.doubtnut.com/l/_jesSPa4hdd3u


Topic 3 Transistors And Their Applications Short

Answer Type Questions I

Watch Video Solution

1. Draw a neat labelled diagram of a transistor

ampli�er in a CE mode.

Watch Video Solution

2. In the given circuit diagram, a voltmeter 'V'

is connected across a lamp 'L'. How would (i)

https://dl.doubtnut.com/l/_jesSPa4hdd3u
https://dl.doubtnut.com/l/_cpL2gBGpfJ91
https://dl.doubtnut.com/l/_JkAT3Xg2ke9W


the brightness of the lamp and (ii) voltmeter

reading 'V' be a�ected, if the value of

resistance 'R' is decreased ? Justify your

answer. 

View Text Solution

3. Describe brie�y with the help of a circuit

diagram, how the �ow of current carriers in a

p-n-p transistor is regulated with emitter-base

https://dl.doubtnut.com/l/_JkAT3Xg2ke9W
https://dl.doubtnut.com/l/_hvunIlzPpTIM


Topic 3 Transistors And Their Applications Short

Answer Type Questions Ii

junction forward biased and base-collector

junction reverse biased

View Text Solution

1. Draw a neat labelled diagram of a transistor

ampli�er in a CE mode.

Watch Video Solution

https://dl.doubtnut.com/l/_hvunIlzPpTIM
https://dl.doubtnut.com/l/_lSMaJsIVGhd1
https://dl.doubtnut.com/l/_tCKxotx62TW7


Topic 3 Transistors And Their Applications Long

Answer Type Questions

2. Output characteristics of an n-p-1 transistor

in CE con�guration is shown in the �gure.

Determine : (i) Dynamic output resistance (ii)

d.c. current gain and (iii) a.c. current gain at an

operating point when 

. 

View Text Solution

VCE = 10V , I8 = 30μA

https://dl.doubtnut.com/l/_tCKxotx62TW7
https://dl.doubtnut.com/l/_3lpYDuRq3b9u


1. What is ampli�cation? With a circuit

diagram, explain the working of npn transistor

as an ampli�er in CE con�guration.

Watch Video Solution

2. What is a recti�er ? With suitable circuit

describe the action of a full wave recti�er by

drawing input and output waveforms.

Watch Video Solution

https://dl.doubtnut.com/l/_3lpYDuRq3b9u
https://dl.doubtnut.com/l/_DAZgEdeRapFM
https://dl.doubtnut.com/l/_Psc61eNYZCbj


3. (a) Draw the circuit diagrma of an 1-p-

transistor with emitter-base junction forward

biased and collector-base junction reverse

biased. Describe brie�y how the motion of

charge carriers in the transistor constitutes

the emitter current ( ), the base current ( )

and the collector current ( ). Hence deduce

the relation 

View Text Solution

IE IB

IC

lE = IB + IC

https://dl.doubtnut.com/l/_Psc61eNYZCbj


4. What is ampli�cation? With a circuit

diagram, explain the working of npn transistor

as an ampli�er in CE con�guration.

Watch Video Solution

5. What is ampli�cation? With a circuit

diagram, explain the working of npn transistor

as an ampli�er in CE con�guration.

Watch Video Solution

https://dl.doubtnut.com/l/_B08Asgl8BRPY
https://dl.doubtnut.com/l/_zO90OwzxiwSm
https://dl.doubtnut.com/l/_yVjrmP6bHHZj


6. Describe brie�y the underlying principle of a

transistor ampli�er working as an oscillator.

Hence, use the necessary circuit diagram to

explain how self sustained oscillations are

achieved in the oscillator.

Watch Video Solution

7. Di�erentiate between three segments of a

transistor on the basis of their size and level

of doping,

Watch Video Solution

https://dl.doubtnut.com/l/_yVjrmP6bHHZj
https://dl.doubtnut.com/l/_J8sAnHjauYx2


8. How is a transistor biased to be in active

state ?

Watch Video Solution

9. With the help of necessary circuit diagram,

describe brie�y how h-p-n transistor in CE

con�guration ampli�es a small sinusoidal

input voltage. Write the expression for the ac

current gain.

https://dl.doubtnut.com/l/_J8sAnHjauYx2
https://dl.doubtnut.com/l/_cQgVA2ZYxmZk
https://dl.doubtnut.com/l/_WkRMtnWbw5u1


Watch Video Solution

10. Draw a simple circuit of a CE transistor

ampli�er. Explain its working. Show that the

voltage gain,  of the ampli�er is given by 

 where  is the current

gain,  is the load resistance and  is the

input resistance of the transistor. What is the

signi�cance of the negative sign in the

expression for the voltage gain?

View Text Solution

AV

Av = −
βacRL

Ii
βAc

RL r1

https://dl.doubtnut.com/l/_WkRMtnWbw5u1
https://dl.doubtnut.com/l/_4aEElQ1DrXmV


Topic 3 Transistors And Their Applications

Numerical Problems

1. The current gain  of the silicon transistor

used in the circuit as shown in �gure is 50.

(Barrier potential for silicon is 0.69 V) Find (i)

 (ii) . (iii)  and (iv)   

 

Data : 

  

  

β

IB IE IC VCE

VBB = 2V , VCC = 10V , β = 50

RB = 10KΩ, RC = 1KΩ

https://dl.doubtnut.com/l/_Gp5VUOjkAMZv


The barrier potential for silicon transistor 

View Text Solution

VBE = 0.69V

2. A transistor is connected in CE

con�guration. The voltage drop across the

load resistance ( ) 3 ks is 6 V. Find the base

current. The current gain  of the transistor is

0.97 Data : Voltage across the collector load

resistance ( ) = 6 V .  

RC

α

RC

α = 0.97:RC = 3kΩ

https://dl.doubtnut.com/l/_Gp5VUOjkAMZv
https://dl.doubtnut.com/l/_VFFN2yzFVZfg


Watch Video Solution

3. When the negative feedback is applied to an

ampli�er of gain 50, the gain after feedback

falls to 25. Calculate the feedback ratio. Data :

Watch Video Solution

A = 50, Af = 25

4. Find the output of the ideal operational

ampli�er shown in the �gure for each of the

following input signals 

https://dl.doubtnut.com/l/_VFFN2yzFVZfg
https://dl.doubtnut.com/l/_zjOuGtCl6NbN
https://dl.doubtnut.com/l/_k2OuMLvtJHsF


  

View Text Solution

VIn = 120mV dC

5. Find the output of the ideal operational

ampli�er shown in the �gure for each of the

following input signals 

  

View Text Solution

VIn = 0.5 sinωt

https://dl.doubtnut.com/l/_k2OuMLvtJHsF
https://dl.doubtnut.com/l/_AwH7r5pleQ6e
https://dl.doubtnut.com/l/_6uFDWgZ63Zq3


6. Find the output of the ideal operational

ampli�er shown in the �gure for each of the

following input signals 

  

View Text Solution

VIn = − 2.5V dc

7. Find the output of the ideal operational

ampli�er shown in the �gure for each of the

following input signals 

https://dl.doubtnut.com/l/_6uFDWgZ63Zq3
https://dl.doubtnut.com/l/_Z4ijJKuYGlxL


  

View Text Solution

VIn = 0.8 sin(ωt + 70∘ )V

VIn = 0.8 sin(ωt + 75∘ )V

8. Find the output of the ideal operational

ampli�er shown in the �gure for each of the

following input signals 

  

View Text Solution

data :Rf = 39KΩ, R1 = 15kΩ

https://dl.doubtnut.com/l/_Z4ijJKuYGlxL
https://dl.doubtnut.com/l/_8VRo9PMYpehQ
https://dl.doubtnut.com/l/_cYpFAWfeTfif


Topic 4 Logic Gates Very Short Answer Type

Questions

9. Find the output of the circuit given below 

 

Data :

  

View Text Solution

Rf = 740KΩ, Rf = 650KΩ, R1 = 10kΩ

R1 = 100kΩ

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


1. Give the logic symbol, Boolean expression

and truth table of a NOR gate.

Watch Video Solution

2. write the symbol of NAND gate .

Watch Video Solution

3. Write the truth table for logic OR gate.

Watch Video Solution

https://dl.doubtnut.com/l/_YzaMrxN7WaO9
https://dl.doubtnut.com/l/_wEETGC816w7W
https://dl.doubtnut.com/l/_0ZTvZyJ2i9QL


Topic 4 Logic Gates Short Answer Type Questions

I

1. Give the circuit symbol and truth table for

OR gate

Watch Video Solution

2. Give the logic symbol, Boolean expression

and truth table of a NAND gate?

Watch Video Solution

https://dl.doubtnut.com/l/_0ZTvZyJ2i9QL
https://dl.doubtnut.com/l/_NdvtPTFnmMsF
https://dl.doubtnut.com/l/_9BFePL5Davh3


3. The outputs of two NOT gates are fed to a

NOR gate. Draw the logic circuit of the

combination of gates. Give its truth table.

Identify the gate represented by this

combination.

Watch Video Solution

4. The input waveforms 'A' and 'B' and the

output waveform 'Y' of a gate are shown

https://dl.doubtnut.com/l/_9BFePL5Davh3
https://dl.doubtnut.com/l/_7lT6A4kdsRLD
https://dl.doubtnut.com/l/_wkrhZBEfFePe


below. Name the gate it represents, write its

truth table and draw the logic symbol of this

gate. 

View Text Solution

5. Identify the logic gates marked 'P' and 'Q' in

the given circuit. Write the truth table for the

combination. 

View Text Solution

https://dl.doubtnut.com/l/_wkrhZBEfFePe
https://dl.doubtnut.com/l/_A37NbTRm6wgO


6. Identity the equivalent gate represented by

the circuit shown in the �gure. Draw its logic

symbol and write the truth table. 

View Text Solution

7. Write the truth table for the combination of

the gates shown. Name the gates used. 

View Text Solution

https://dl.doubtnut.com/l/_A37NbTRm6wgO
https://dl.doubtnut.com/l/_tkvS8w4olCjd
https://dl.doubtnut.com/l/_wCP2uAuQLy61


8. In the circuit shown in the �gure, identify

the equivalent gate of the circuit and make its

truth table. 

View Text Solution

9. Show the output waveforms (Y) for the

following inputs A and B of (i) OR gate, (ii)

https://dl.doubtnut.com/l/_wCP2uAuQLy61
https://dl.doubtnut.com/l/_f7KIfgxHoJ2x
https://dl.doubtnut.com/l/_RAykOVrABmUw


NAND gate. 

View Text Solution

10. In the circuit shown in the �gure, identify

the equivalent gate of the circuit and make its

truth table. 

View Text Solution

https://dl.doubtnut.com/l/_RAykOVrABmUw
https://dl.doubtnut.com/l/_GXCbOtn2ZjNS


11. For the digital circuit given below, write the

truth table showing outputs  and  for all

possible inputs of A and B.

View Text Solution

Y1 Y2

12. Show output waveform for all possible

inputs of A and B.

View Text Solution

https://dl.doubtnut.com/l/_MaJ1rd9rtih1
https://dl.doubtnut.com/l/_gCpnWyq3ixme
https://dl.doubtnut.com/l/_rY8Wjyc9U0xB


13. Draw the output waveform at X, using the

given inputs A and B for the logic circuit

shown below. Also, identify the logic operation

performed by this circuit. 

View Text Solution

14. Identity the logic gate represented by the

circuit as shown and write its truth table. 

View Text Solution

https://dl.doubtnut.com/l/_rY8Wjyc9U0xB
https://dl.doubtnut.com/l/_C691zKXymjWw


Topic 4 Logic Gates Short Answer Type Questions

Ii

1. A student has to use an appropriate number

of (i) NAND gates (only) to get the output 

(ii) NOR gates (only) to get the output 

From two given inputs A and B as shown in

the diagram. 

 

Identify the 'equivalent gate' needed in each

case. Show how one can connect an

Y1

Y2

https://dl.doubtnut.com/l/_C691zKXymjWw
https://dl.doubtnut.com/l/_qIrCykgY3OF0


appropriate number of (i) NAND (ii) NOR gates

respectively in the two cases to get these

'equivalent gates'.

View Text Solution

2. You are given a circuit below. Write its truth

table. Hence, identify the logic operation

carried out by this circuit. Draw the logic

symbol of the gate, it corresponds to. 

View Text Solution

https://dl.doubtnut.com/l/_qIrCykgY3OF0
https://dl.doubtnut.com/l/_qWZFUiq9BHEU


Topic 4 Logic Gates Numerical Problems

1. Prove the Boolean identity : 

Watch Video Solution

(A + B)(A + C) = A + BC

2. The outputs of two NOT gates are NORed, as

shown in �gure. What is this combination

equivalent to? 

https://dl.doubtnut.com/l/_qWZFUiq9BHEU
https://dl.doubtnut.com/l/_mKn2Ry5qOgSS
https://dl.doubtnut.com/l/_zqeG5eM7hj2D


View Text Solution

3. Construct a logic circuit using NAND gates

only for .

Watch Video Solution

Y = ¯̄̄A + ¯̄̄ ¯̄¯BC

4. Determine the output wave form for the

circuit given below, if the input waveforms are

as indicated by A and B. 

https://dl.doubtnut.com/l/_zqeG5eM7hj2D
https://dl.doubtnut.com/l/_wAeFFBVLeuvJ
https://dl.doubtnut.com/l/_rj76RRLjGRZW


View Text Solution

https://dl.doubtnut.com/l/_rj76RRLjGRZW

