PHYSICS

BOOKS - U-LIKE PHYSICS (HINGLISH)

SEMICONDUCTOR ELECTRONICS :
MATERIALS, DEVICES AND SIMPLE
CIRCUITS

N C E R T Textbook Exercises


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

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

statement is true:

A.Electrons are majority carriers

trivalent atoms are the dopants.

B. Electrons are minority carriers

pentavalent atoms are the dopants.

C.Holes are minority carriers

pentavalent atoms are the dopants.

and

and

and


https://dl.doubtnut.com/l/_cl1kbOqWHTFr

D. Holes are majority carriers and trivalent

atoms are the dopants.

Answer:

° View Text Solution

2. Which of the statements given in Exercise

141 is true for p-type semiconductors?

o View Text Solution



https://dl.doubtnut.com/l/_cl1kbOqWHTFr
https://dl.doubtnut.com/l/_ioFuE5TQ0cEL

3. Carbon, silicon and germanium have four
valence  electrons each. These are
characterised by valence and conduction

bands separated by energy band gap

respectively equal to
1(E9)c’ (Eg)s1 and (EQ)G" Which of the

following statement is true ?


https://dl.doubtnut.com/l/_lqVyDOCmH6ct

Answer:

° View Text Solution

4. In an unbiased p-n junction, holes diffuse

from the p-region to n-region because

A.free electrons in the n-region attract

them.


https://dl.doubtnut.com/l/_lqVyDOCmH6ct
https://dl.doubtnut.com/l/_4XuKk1MPiWKd

B.they move across the junction by the

potential difference.

C. hole concentration in p-region is more

as compared to n-region.

D. All the above.

Answer:

° View Text Solution



https://dl.doubtnut.com/l/_4XuKk1MPiWKd

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

junction, it

A. raises the potential barrier.

B. reduces the majority carrier current to

Zero.

C. lowers the potential barrier.

D. none of the above.

Answer:

o View Text Solution



https://dl.doubtnut.com/l/_sVTXDCPE0K8v

6. In half-wave rectification, what is the output
frequency if the input frequency is 50 Hz. What
is the output frequency of a full-wave rectifier

for the same input frequency ?

o View Text Solution

7. A p-n photodiode is fabricated from a
semiconductor with a band gap of 2.8 eV. Can

it detect a wavelength of 6000 run?

o View Text Solution



https://dl.doubtnut.com/l/_sVTXDCPE0K8v
https://dl.doubtnut.com/l/_2wKEzwhDgyjB
https://dl.doubtnut.com/l/_OzaRkHNXmn2K

Additional Exercises

1. The number of silicon atoms per m? is

5 x 10%. This is doped simultaneously with

3 of Arsenic and

5 x 10°* atoms per m
5 x 10% per m® atoms of Indium. Calculate

the number of electrons and holes. Given that

n; = 1.5 x 10'%m 73, Is the material n-type or

p-type?

° View Text Solution



https://dl.doubtnut.com/l/_OzaRkHNXmn2K
https://dl.doubtnut.com/l/_eQPEw773HEnv

Case Based Source Based Integrated Questions

1. Read the following passage and then answer

question (a) - (e) on the basis of your
understanding of the following passage and
the related studied concepts.

As per Bohr atom model, in an isolated atom
the energy of any of its electrons depends on
the orbit in which it revolves and it is
characterised by a sharp energy level. However,

inside a crystalline solid atoms are close to


https://dl.doubtnut.com/l/_eQPEw773HEnv
https://dl.doubtnut.com/l/_IvBfPp9wmfKP

each other and the outer orbits of electrons
from neighbouring atoms would come very
close or could even overlap. As a result, each
electron will have a different energy level.
These different energy levels with continuous
energy variation form energy bands.

The energy band which includes the energy
levels of the valence electrons is called the
valence band. All the valence electrons reside
in the valence band. The energy band above
the valence band is called the conduction
band. Normally the conduction band is empty.

If the lowest level in the conduction band


https://dl.doubtnut.com/l/_IvBfPp9wmfKP

happens to be lower than the highest level of
the valence band, electrons from the valence
band may easily move into the conduction
band and the solid behaves as a conductor.

If there is some gap between the conduction
band and the valence band, electrons in the
valence band remain confined to it and no free
electrons are available in the conduction band.
It makes the solid an insulator.

If some of the electrons from the valence band
may gain external energy to cross the gap
between the conduction band and valence

band, these electrons will move into the


https://dl.doubtnut.com/l/_IvBfPp9wmfKP

conduction band and simultaneously create
vacant energy levels in the valence band.
Therefore, there is a possibility of conduction
due to electrons in conduction band as well as
due to vacancies in the valence band.

How are energy bands formed in a crystalline

solid ?

o View Text Solution

2. Read the following passage and then

answer question (a) - (e) on the basis of your


https://dl.doubtnut.com/l/_IvBfPp9wmfKP
https://dl.doubtnut.com/l/_RHXsgOeFoQDx

understanding of the following passage and
the related studied concepts.

As per Bohr atom model, in an isolated atom
the energy of any of its electrons depends on
the orbit in which it revolves and it is
characterised by a sharp energy level. However,
inside a crystalline solid atoms are close to
each other and the outer orbits of electrons
from neighbouring atoms would come very
close or could even overlap. As a result, each
electron will have a different energy level.
These different energy levels with continuous

energy variation form energy bands.


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

The energy band which includes the energy
levels of the valence electrons is called the
valence band. All the valence electrons reside
in the valence band. The energy band above
the valence band is called the conduction
band. Normally the conduction band is empty.
If the lowest level in the conduction band
happens to be lower than the highest level of
the valence band, electrons from the valence
band may easily move into the conduction
band and the solid behaves as a conductor.

If there is some gap between the conduction

band and the valence band, electrons in the


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

valence band remain confined to it and no free
electrons are available in the conduction band.
It makes the solid an insulator.

If some of the electrons from the valence band
may gain external energy to cross the gap
between the conduction band and valence
band, these electrons will move into the
conduction band and simultaneously create
vacant energy levels in the valence band.
Therefore, there is a possibility of conduction
due to electrons in conduction band as well as
due to vacancies in the valence band.

Draw energy band diagram for a metal.


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

° View Text Solution

3. Read the following passage and then
answer question (a) - (e) on the basis of your
understanding of the following passage and
the related studied concepts.

As per Bohr atom model, in an isolated atom
the energy of any of its electrons depends on
the orbit in which it revolves and it is
characterised by a sharp energy level. However,
inside a crystalline solid atoms are close to

each other and the outer orbits of electrons


https://dl.doubtnut.com/l/_RHXsgOeFoQDx
https://dl.doubtnut.com/l/_Ro9M0uTMu5VG

from neighbouring atoms would come very
close or could even overlap. As a result, each
electron will have a different energy level.
These different energy levels with continuous
energy variation form energy bands.

The energy band which includes the energy
levels of the valence electrons is called the
valence band. All the valence electrons reside
in the valence band. The energy band above
the valence band is called the conduction
band. Normally the conduction band is empty.
If the lowest level in the conduction band

happens to be lower than the highest level of


https://dl.doubtnut.com/l/_Ro9M0uTMu5VG

the valence band, electrons from the valence
band may easily move into the conduction
band and the solid behaves as a conductor.

If there is some gap between the conduction
band and the valence band, electrons in the
valence band remain confined to it and no free
electrons are available in the conduction band.
It makes the solid an insulator.

If some of the electrons from the valence band
may gain external energy to cross the gap
between the conduction band and valence
band, these electrons will move into the

conduction band and simultaneously create


https://dl.doubtnut.com/l/_Ro9M0uTMu5VG

vacant energy levels in the valence band.
Therefore, there is a possibility of conduction
due to electrons in conduction band as well as
due to vacancies in the valence band.

What is the difference between energy band

diagram of an insulator and a semiconductor?

° View Text Solution

4. Read the following passage and then
answer question (a) - (e) on the basis of your

understanding of the following passage and


https://dl.doubtnut.com/l/_Ro9M0uTMu5VG
https://dl.doubtnut.com/l/_xjccjPyrcmuk

the related studied concepts.

As per Bohr atom model, in an isolated atom
the energy of any of its electrons depends on
the orbit in which it revolves and it is
characterised by a sharp energy level. However,
inside a crystalline solid atoms are close to
each other and the outer orbits of electrons
from neighbouring atoms would come very
close or could even overlap. As a result, each
electron will have a different energy level.
These different energy levels with continuous
energy variation form energy bands.

The energy band which includes the energy


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

levels of the valence electrons is called the
valence band. All the valence electrons reside
in the valence band. The energy band above
the valence band is called the conduction
band. Normally the conduction band is empty.
If the lowest level in the conduction band
happens to be lower than the highest level of
the valence band, electrons from the valence
band may easily move into the conduction
band and the solid behaves as a conductor.

If there is some gap between the conduction
band and the valence band, electrons in the

valence band remain confined to it and no free


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

electrons are available in the conduction band.
It makes the solid an insulator.

If some of the electrons from the valence band
may gain external energy to cross the gap
between the conduction band and valence
band, these electrons will move into the
conduction band and simultaneously create
vacant energy levels in the valence band.
Therefore, there is a possibility of conduction
due to electrons in conduction band as well as
due to vacancies in the valence band.

What are holes ? How are they formed ?

l ° View Text Solution


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

5. Read the following passage and then
answer question (a) - (e) on the basis of your
understanding of the following passage and
the related studied concepts.

As per Bohr atom model, in an isolated atom
the energy of any of its electrons depends on
the orbit in which it revolves and it is
characterised by a sharp energy level. However,
inside a crystalline solid atoms are close to
each other and the outer orbits of electrons

from neighbouring atoms would come very


https://dl.doubtnut.com/l/_xjccjPyrcmuk
https://dl.doubtnut.com/l/_fXSPRn9EEQ7C

close or could even overlap. As a result, each
electron will have a different energy level.
These different energy levels with continuous
energy variation form energy bands.

The energy band which includes the energy
levels of the valence electrons is called the
valence band. All the valence electrons reside
in the valence band. The energy band above
the valence band is called the conduction
band. Normally the conduction band is empty.
If the lowest level in the conduction band
happens to be lower than the highest level of

the valence band, electrons from the valence


https://dl.doubtnut.com/l/_fXSPRn9EEQ7C

band may easily move into the conduction
band and the solid behaves as a conductor.

If there is some gap between the conduction
band and the valence band, electrons in the
valence band remain confined to it and no free
electrons are available in the conduction band.
It makes the solid an insulator.

If some of the electrons from the valence band
may gain external energy to cross the gap
between the conduction band and valence
band, these electrons will move into the
conduction band and simultaneously create

vacant energy levels in the valence band.


https://dl.doubtnut.com/l/_fXSPRn9EEQ7C

Therefore, there is a possibility of conduction
due to electrons in conduction band as well as
due to vacancies in the valence band.

Name two elements which behave as

semiconductors.

o View Text Solution

6. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the

related studied concepts.


https://dl.doubtnut.com/l/_fXSPRn9EEQ7C
https://dl.doubtnut.com/l/_iOs4ECyqBzrp

A semiconductor diode is basically a p-n
junction and is thus a two terminal device,
when an external voltage is applied across a
semiconductor diode such that p-side is
connected to the positive terminal of the
battery and n-side to the negative terminal, it
is forward biased. The direction of the applied
voltage is opposite to the built in barrier
potential. As a result, the depletion layer width
decreases and the barrier height is reduced. If
the applied voltage is increased, it may
overcome the barrier potential altogether and

a large current flows across the junction.


https://dl.doubtnut.com/l/_iOs4ECyqBzrp

When an external voltage (V) is applied across
the diode such that n-side is positive and p-
side is negative, it is said to be reverse biased.
The direction of applied voltage is same as the
direction of barrier potential. As a result, the
barrier height increases and the depletion
region widens. So current flowing across the
junction decreases enormously (practically
becomes zero) as compared to the diode
under forward bias.

If an alternating voltage is applied across a
diode, the current flows only in that part of

the cycle when the diode is forward biased.


https://dl.doubtnut.com/l/_iOs4ECyqBzrp

Why is a p-n junction called semiconductor

diode ?

o View Text Solution

7.Read the following passage and then answer
questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

A semiconductor diode is basically a p-n
junction and is thus a two terminal device,

when an external voltage is applied across a


https://dl.doubtnut.com/l/_iOs4ECyqBzrp
https://dl.doubtnut.com/l/_reSLDLsd72LQ

semiconductor diode such that p-side is
connected to the positive terminal of the
battery and n-side to the negative terminal, it
is forward biased. The direction of the applied
voltage is opposite to the built in barrier
potential. As a result, the depletion layer width
decreases and the barrier height is reduced. If
the applied voltage is increased, it may
overcome the barrier potential altogether and
a large current flows across the junction.

When an external voltage (V) is applied across
the diode such that n-side is positive and p-

side is negative, it is said to be reverse biased.


https://dl.doubtnut.com/l/_reSLDLsd72LQ

The direction of applied voltage is same as the
direction of barrier potential. As a result, the
barrier height increases and the depletion
region widens. So current flowing across the
junction decreases enormously (practically
becomes zero) as compared to the diode
under forward bias.

If an alternating voltage is applied across a
diode, the current flows only in that part of
the cycle when the diode is forward biased.
Draw circuit arrangement of a p-n junction in

forward bias and in revene bias arrangement.

l ° View Text Solution


https://dl.doubtnut.com/l/_reSLDLsd72LQ

8. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

A semiconductor diode is basically a p-n
junction and is thus a two terminal device,
when an external voltage is applied across a
semiconductor diode such that p-side is
connected to the positive terminal of the
battery and n-side to the negative terminal, it

is forward biased. The direction of the applied


https://dl.doubtnut.com/l/_reSLDLsd72LQ
https://dl.doubtnut.com/l/_fsDAupzq1etN

voltage is opposite to the built in barrier
potential. As a result, the depletion layer width
decreases and the barrier height is reduced. If
the applied voltage is increased, it may
overcome the barrier potential altogether and
a large current flows across the junction.

When an external voltage (V) is applied across
the diode such that n-side is positive and p-
side is negative, it is said to be reverse biased.
The direction of applied voltage is same as the
direction of barrier potential. As a result, the
barrier height increases and the depletion

region widens. So current flowing across the


https://dl.doubtnut.com/l/_fsDAupzq1etN

junction decreases enormously (practically
becomes zero) as compared to the diode
under forward bias.

If an alternating voltage is applied across a
diode, the current flows only in that part of
the cycle when the diode is forward biased.
Distinguish between forward bias and reverse

bias arrangements of a semiconductor diode.

o View Text Solution



https://dl.doubtnut.com/l/_fsDAupzq1etN

9. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

A semiconductor diode is basically a p-n
junction and is thus a two terminal device,
when an external voltage is applied across a
semiconductor diode such that p-side is
connected to the positive terminal of the
battery and n-side to the negative terminal, it
is forward biased. The direction of the applied

voltage is opposite to the built in barrier


https://dl.doubtnut.com/l/_Gh1Ca196qpjD

potential. As a result, the depletion layer width
decreases and the barrier height is reduced. If
the applied voltage is increased, it may
overcome the barrier potential altogether and
a large current flows across the junction.

When an external voltage (V) is applied across
the diode such that n-side is positive and p-
side is negative, it is said to be reverse biased.
The direction of applied voltage is same as the
direction of barrier potential. As a result, the
barrier height increases and the depletion
region widens. So current flowing across the

junction decreases enormously (practically


https://dl.doubtnut.com/l/_Gh1Ca196qpjD

becomes zero) as compared to the diode
under forward bias.

If an alternating voltage is applied across a
diode, the current flows only in that part of
the cycle when the diode is forward biased.
What is a rectifier ? Draw a circuit diagram of a

half-wave rectifier.

o View Text Solution

10. Read the following passage and then

answer questions (a) - (e) on the basis of your


https://dl.doubtnut.com/l/_Gh1Ca196qpjD
https://dl.doubtnut.com/l/_9smwGQaPyUG5

understand- ing of the passage and the
related studied concepts.

A semiconductor diode is basically a p-n
junction and is thus a two terminal device,
when an external voltage is applied across a
semiconductor diode such that p-side is
connected to the positive terminal of the
battery and n-side to the negative terminal, it
is forward biased. The direction of the applied
voltage is opposite to the built in barrier
potential. As a result, the depletion layer width
decreases and the barrier height is reduced. If

the applied voltage is increased, it may


https://dl.doubtnut.com/l/_9smwGQaPyUG5

overcome the barrier potential altogether and
a large current flows across the junction.
When an external voltage (V) is applied across
the diode such that n-side is positive and p-
side is negative, it is said to be reverse biased.
The direction of applied voltage is same as the
direction of barrier potential. As a result, the
barrier height increases and the depletion
region widens. So current flowing across the
junction decreases enormously (practically
becomes zero) as compared to the diode
under forward bias.

If an alternating voltage is applied across a


https://dl.doubtnut.com/l/_9smwGQaPyUG5

diode, the current flows only in that part of
the cycle when the diode is forward biased.
Name two main components of your mobile

phone charger.

o View Text Solution

11. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

India is lucky to receive solar energy for the


https://dl.doubtnut.com/l/_9smwGQaPyUG5
https://dl.doubtnut.com/l/_qYiqm4jpoDVd

greater part of the year. Energy received from
the sun is about 14 kw m % and it is
estimated that during a year India receives
energy equivalent to more than 5000 trillion
kwh from the sun. Solar energy can be
harnessed by the use of solar panels. Each
solar panel consists of a number of solar cells
which work on photovoltaic effect.

With continuous enhancement in technology
cost of installing solar power has come down
and is now comparable with thermal power
stations. As a result, solar power is a fast

developing industry in India. During last few


https://dl.doubtnut.com/l/_qYiqm4jpoDVd

years country's installed solar capacity has
grown by leaps and bounds and reached 30.1
GW as on 31-07-2019. India aims to have an
installed solar power capacity of 100 GW by
2022 and 250 GW by 2030.

What are the three basic processes due to
which the generation of emf takes place in a

sol?- cell?

o View Text Solution



https://dl.doubtnut.com/l/_qYiqm4jpoDVd

12. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

India is lucky to receive solar energy for the
greater part of the year. Energy received from
the sun is about 14 kW m % and it is
estimated that during a year India receives
energy equivalent to more than 5000 trillion
kwh from the sun. Solar energy can be
harnessed by the use of solar panels. Each

solar panel consists of a number of solar cells


https://dl.doubtnut.com/l/_N5jHEper7tdo

which work on photovoltaic effect.

With continuous enhancement in technology
cost of installing solar power has come down
and is now comparable with thermal power
stations. As a result, solar power is a fast
developing industry in India. During last few
years country's installed solar capacity has
grown by leaps and bounds and reached 30.1
GW as on 31-07-2019. India aims to have an
installed solar power capacity of 100 GW by
2022 and 250 GW by 2030.

Which material is ideal for solar cell

fabrication and why ?


https://dl.doubtnut.com/l/_N5jHEper7tdo

° View Text Solution

13. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

India is lucky to receive solar energy for the
greater part of the year. Energy received from
the sun is about 14 kW m 2 and it is
estimated that during a year India receives
energy equivalent to more than 5000 trillion

kwh from the sun. Solar energy can be


https://dl.doubtnut.com/l/_N5jHEper7tdo
https://dl.doubtnut.com/l/_gjQfKVJetmlS

harnessed by the use of solar panels. Each
solar panel consists of a number of solar cells
which work on photovoltaic effect.

With continuous enhancement in technology
cost of installing solar power has come down
and is now comparable with thermal power
stations. As a result, solar power is a fast
developing industry in India. During last few
years country's installed solar capacity has
grown by leaps and bounds and reached 30.1
GW as on 31-07-2019. India aims to have an
installed solar power capacity of 100 GW by

2022 and 250 GW by 2030.


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

What type of bias is employed for a solar cell

and why ?

o View Text Solution

14. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

India is lucky to receive solar energy for the
greater part of the year. Energy received from

the sun is about 14 kW m 2 and it is


https://dl.doubtnut.com/l/_gjQfKVJetmlS
https://dl.doubtnut.com/l/_x7WdzXsmbi81

estimated that during a year India receives
energy equivalent to more than 5000 trillion
kwh from the sun. Solar energy can be
harnessed by the use of solar panels. Each
solar panel consists of a number of solar cells
which work on photovoltaic effect.

With continuous enhancement in technology
cost of installing solar power has come down
and is now comparable with thermal power
stations. As a result, solar power is a fast
developing industry in India. During last few
years country's installed solar capacity has

grown by leaps and bounds and reached 30.1


https://dl.doubtnut.com/l/_x7WdzXsmbi81

GW as on 31-07-2019. India aims to have an
installed solar power capacity of 100 GW by
2022 and 250 GW by 2030.

Draw |- V characteristic of a solar cell.

o View Text Solution

15. Read the following passage and then
answer questions (a) - (e) on the basis of your
understand- ing of the passage and the
related studied concepts.

India is lucky to receive solar energy for the


https://dl.doubtnut.com/l/_x7WdzXsmbi81
https://dl.doubtnut.com/l/_tQdA4FqZT38v

greater part of the year. Energy received from
the sun is about 14 kw m % and it is
estimated that during a year India receives
energy equivalent to more than 5000 trillion
kwh from the sun. Solar energy can be
harnessed by the use of solar panels. Each
solar panel consists of a number of solar cells
which work on photovoltaic effect.

With continuous enhancement in technology
cost of installing solar power has come down
and is now comparable with thermal power
stations. As a result, solar power is a fast

developing industry in India. During last few


https://dl.doubtnut.com/l/_tQdA4FqZT38v

years country's installed solar capacity has
grown by leaps and bounds and reached 30.1
GW as on 31-07-2019. India aims to have an
installed solar power capacity of 100 GW by
2022 and 250 GW by 2030.

Name three important criteria for the
selection of a material for solar cell

fabrication.

° View Text Solution

Multiple Choice Questions



https://dl.doubtnut.com/l/_tQdA4FqZT38v
https://dl.doubtnut.com/l/_1QtRB1p7oU14

1. The intrinsic semiconductor becomes an

insulator at

A.0°C

B. —100°C

C.300K

D.0OK

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_1QtRB1p7oU14

2. Which impurity is doped in Si to form N-type

semiconductor ?

A. Al

B.B

C.P

D. None of these

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_8jqF1IWlJvSY
https://dl.doubtnut.com/l/_CmwhHoOkuKqE

3. A Ge specimen is doped with Al. The
concentration of acceptor atoms is ~ 10*'m ~3
. Given that the intrinsic concentration of
electron-hole pairs is ~ 10%m ™3 . The
concentration of electrons in the specimen is

A.10"m~?

B.10%m 3

C.10*m 3

D. 10%m 3

Answer: A

| s ]


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

| ¥ View Text Solution

4., A piece of copper and the other of

germanium are cooled from the room

temperature to 80 K, then which of the

following would be a correct statement ?

A. Resistance of each increases.

B. Resistance of each dec.reases.

C.Resistance of copper increases while

that of germanium decreases.


https://dl.doubtnut.com/l/_CmwhHoOkuKqE
https://dl.doubtnut.com/l/_LxPXnFMNEwdk

D. Resistance of copper decreases while

that of germanium increases.

Answer: D

o View Text Solution

5.Hole is

A. an antiparticle of electron.

B.a vacancy created when an electron

leaves a covalent bond.


https://dl.doubtnut.com/l/_LxPXnFMNEwdk
https://dl.doubtnut.com/l/_TTkYrD7DPv8M

C. absence of free electrons.

D. an artificially created particle.

Answer: B

o View Text Solution

6. The reverse biasing in a p-n junction diode

A. decreases the potential barrier.

B. increases the potential barrier.


https://dl.doubtnut.com/l/_TTkYrD7DPv8M
https://dl.doubtnut.com/l/_PnLTqQfvxF67

C. increases the number of minority charge

carriers.

D. increases the number of majority charge

carriers.

Answer: B

o View Text Solution

7.1n the circuit shown in Fig.14.05, if the diode

forward voltage drop is 0.3 V, the voltage


https://dl.doubtnut.com/l/_PnLTqQfvxF67
https://dl.doubtnut.com/l/_4eRHBV5qYL21

difference between A and Bis

&2

A 13V

B.23V

C.0

D.05V

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_4eRHBV5qYL21

8. If a full-wave rectifier circuit is operating

from 50 Hz mains, the fundamental frequency

in the ripple will be

A.50 Hz

B.70.7 Hz

C. 100 Hz

D. 25 Hz

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_G4RhmfRy1QFs

9. A p-n photodiode is made of a material with

a band gap of 2.0 eV. The minimum frequency

of the radiation that can be absorbed by the

material is nearly.

A. 20 x 10 Hz

B.10 x 10 Hz

C.5 x 10" Hz

D.1 x 10 Hz

Answer: C

I o View Text Solution


https://dl.doubtnut.com/l/_GFY4tZNTHLe4

10. A zener diode is used as

A. half-wave rectifier.

B. full-wave rectifier.

C. voltage multiplier.

D. voltage regulator.

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_GFY4tZNTHLe4
https://dl.doubtnut.com/l/_zLIyxOZW9uw1
https://dl.doubtnut.com/l/_KyFNfOeTqMFa

1. The majority charge carriers

semiconductors are

A. electrons.

B. protons.

C. holes.

D. positrons.

Answer: C

in p-type

° View Text Solution



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

12. When the electrical conductivity of a
semiconductor is due to breaking of its
covalent bonds, the semiconductor is said to

be a semiconductor.

A. donor
B. acceptor
C. extrinsic

D. intrinsic

Answer: D

I ° \iawr TavE CAaliikian



https://dl.doubtnut.com/l/_i1010kEVRghg
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13. When a semiconductor is heated, its

resistance

A. decreases.

B. increases.

C. remains unchanged.

D. first increases and then decreases.

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_i1010kEVRghg
https://dl.doubtnut.com/l/_nIuOOd6kdD17

14. An-type semiconductor is

A. negatively charged

B. positively charged.

C. electrically neutral.

D. either negatively or positively charged.

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_nIuOOd6kdD17
https://dl.doubtnut.com/l/_KBH35bhmxtoE

15. In an intrinsic se:miconductor the

forbidden energy band is of the order of

A 1eV

B.3 eV

C.6eV

D.0.1 eV

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_6O3pMp39UYwU
https://dl.doubtnut.com/l/_HlyH6DBXAqgl

16. The energy band gap between valence

band and conduction band is maximum in

A. metals.

B. super conductors.

C. semiconductors.

D. insulators.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_HlyH6DBXAqgl

17. Which of the following statement is true

for an-type semiconductor?

A.The donor level lies just below the

bottom of the conduction bond.

B. The donor level lies just above the top of

the valence band.

C. The acceptor level lies just above the top

of the valence band.


https://dl.doubtnut.com/l/_UMluy2oQ6Pp3

D. The acceptor level lies just below the

bottom of the conduction band.

Answer: A

o View Text Solution

18. In a semiconducting material, the
mobilities of electrons and holes are u, and

wr, respectively. Then

A pe < pp


https://dl.doubtnut.com/l/_UMluy2oQ6Pp3
https://dl.doubtnut.com/l/_AYzw5g8Bftp3

B. e = pp,

C. e < Hp

D.u, > 0but y;, <1

Answer: A

o View Text Solution

19. In the forward bias arrangement of a p-n

junction diode


https://dl.doubtnut.com/l/_AYzw5g8Bftp3
https://dl.doubtnut.com/l/_GbyNIF61UMIU

A.the n-end is connected to positive

terminal of the battery.

B.the p-end is connected to positive

terminal of the battery.

C.the p-end is connected to negative

terminal of the battery.

D.the current flows in the diode from 11-

end top-end.

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_GbyNIF61UMIU

20.In the depletion region of the an unbaised

p-n junction diode, there are

A. only free electrons.

B. only holes.

C. both electrons and holes.

D. only immobile charged ions.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_GbyNIF61UMIU
https://dl.doubtnut.com/l/_MNjAncsmIKeG

21.1n a p-n junction in an unbiased condition

A. the potential is the same everywhere.

B. the p-side is at a higher potential than

then-side.

C.an electric field exists at the junction

directed from then-type side top-type

side.

D.an electric field exists at the junction

directed from the p-type side to n-type


https://dl.doubtnut.com/l/_VBxoQmOII4Te

side.

Answer: C

o View Text Solution

22. Which of the following is forward biased?

A s

B. s

C.les

D. s


https://dl.doubtnut.com/l/_VBxoQmOII4Te
https://dl.doubtnut.com/l/_2dXe89bEns09

Answer: B

o View Text Solution

23. Which of the following shows a reverse

biased p-n junction diode ?

Al#

B.l#

C.los

D. L.


https://dl.doubtnut.com/l/_2dXe89bEns09
https://dl.doubtnut.com/l/_LdHzLYyGVeyC

Answer: B

o View Text Solution

24.To make a p-n junction conducting

A.the value of forward bias should be

more than the barrier potential.

B. the value of forward bias should be less

than the barrier potential.


https://dl.doubtnut.com/l/_LdHzLYyGVeyC
https://dl.doubtnut.com/l/_PmgpQcydmclr

C.the value of reverse bias should be more

than the barrier potential.

D. the value of reverse bias should be less

than the barrier potential.

Answer: A

o View Text Solution

25. A p-n junction diode is a

A. linear device.


https://dl.doubtnut.com/l/_PmgpQcydmclr
https://dl.doubtnut.com/l/_NI5rqnoYatQi

B. non-linear device.

C. oscillating device.

D. amplifying device.

Answer: B

o View Text Solution

26. If knee voltage of silicon p-n junction is 0.7
V, then find the current flowing in the circuit.

=


https://dl.doubtnut.com/l/_NI5rqnoYatQi
https://dl.doubtnut.com/l/_ePdaxJxVvNC4

A. 8 mA

B.22 mA

C.15 mA

D. Zero

Answer: A

° View Text Solution

27. Function of a rectifier is

A. to convert a.c. input into d.c. output.


https://dl.doubtnut.com/l/_ePdaxJxVvNC4
https://dl.doubtnut.com/l/_hUEZitK9prNg

B. to convert d.c. input into a.c. output.

C.to remove the ripple present in a.c

output.

D. to act as a voltage stabiliser.

Answer: A

o View Text Solution

28. The bias applied for a solar cell is

A. forward bias


https://dl.doubtnut.com/l/_hUEZitK9prNg
https://dl.doubtnut.com/l/_Z4kVsUKbwUaC

B. reverse bias

C. no bias

D. ant type of bias

Answer: C

o View Text Solution

29. Which of the following is the correct

diagram of a half-wave rectifier?

A. .


https://dl.doubtnut.com/l/_Z4kVsUKbwUaC
https://dl.doubtnut.com/l/_p6yw6GVE3eFX

B. s

C. e

D. Lo

Answer: A

o View Text Solution

30.In a zener diode

A. both p- and n-side are very lightly doped.

B. both p- and 11-side are heavily doped.


https://dl.doubtnut.com/l/_p6yw6GVE3eFX
https://dl.doubtnut.com/l/_b8DDvJwW8y4Y

C.p-side is heavily doped but n-side is

lightly doped.

D. p-side is ilightly doped but n-side is

heavily doped.

Answer: B

o View Text Solution

31. For a light emitting diode (LED) the

forbidden energy gap E, between the valence


https://dl.doubtnut.com/l/_b8DDvJwW8y4Y
https://dl.doubtnut.com/l/_KcOgGoxpiV1C

band and conduction band should have a

value
A. Eg < 0.7eV
B.Eg = 1.1eV

C.11ev < E, < 18eV

D.18eV < E, < 3.1eV

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_KcOgGoxpiV1C

32. Which of the following represents the
reverse bias characteristic of a zener diode

correctly ?

A s

B. s

C.les

D. s

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_2nshuFWKj38t

33. In a photodiode the value of current

produced, when monochromatic light of

suitable is incident on the junction, depends

on

A. the frequency of incident light.

B. the intensity of incident light.

C. the barrier potential at the junction.

D. the voltage applied at the p-n junction.

Answer: B

‘ o View Text Solution


https://dl.doubtnut.com/l/_s51VDBmipHuf

34. A light emitting diode (LED) has a voltage

drop of 2 V across it and passes a current of 10

mA when it operates with a 6 V battery

through a limiting resistor R. The value of R is

A. 40 kQ

B. 4k()

C. 20002

D. 4002


https://dl.doubtnut.com/l/_s51VDBmipHuf
https://dl.doubtnut.com/l/_9ewfa6MBs6vZ

Answer: D

o View Text Solution

35. The 1-V characteristic of an LED is shown as

A s

B. s

C.les

D. .

Answer: B


https://dl.doubtnut.com/l/_9ewfa6MBs6vZ
https://dl.doubtnut.com/l/_wNeFVxR0Us5b

o View Text Solution

36. Two ideal diodes are connected to a
battery as shown here. The current supplied

by the battery is

Lo

A.5 mA

B.2.5 mA

C.7.5 mA

D. zero


https://dl.doubtnut.com/l/_wNeFVxR0Us5b
https://dl.doubtnut.com/l/_OMgrn4sab1Ti

Answer: A

o View Text Solution

37. A p-n photodiode is fabricated from a

semiconductor with a band gap of 2.5 eV. It

can detect a signal of wavelength

A. 6000 A

B. 6000 nm

C.4000 nm

D. 4000 A


https://dl.doubtnut.com/l/_OMgrn4sab1Ti
https://dl.doubtnut.com/l/_GMI7dfYU3LRc

Answer: D

o View Text Solution

38. Which of the following correctly represents

the 1-V characteristic of a solar cell ?

Al#

B.l#

C.los

D. L.


https://dl.doubtnut.com/l/_GMI7dfYU3LRc
https://dl.doubtnut.com/l/_Nv7Maae9ykpS

Answer: B

o View Text Solution

39. Ideal semiconducting materials for solar

cell fabrication are those whose band gap is

A. close of 1.5 eV

B. less than 1 eV

C. greater than 2 eV

D. close to 11 eV


https://dl.doubtnut.com/l/_Nv7Maae9ykpS
https://dl.doubtnut.com/l/_iSY4DKRwgxyD

Answer: A

o View Text Solution

40. Which of the following of these are called

"optoelectronic junction devices"?

A. Solar cell

B. Photodiode

C. LED

D. All of these


https://dl.doubtnut.com/l/_iSY4DKRwgxyD
https://dl.doubtnut.com/l/_4H6qUGHwl2zQ

Answer: D

o View Text Solution

Fill In The Blanks

1. In a n-type semiconductor

.are minority

carriers and ___ are majority charge carriers.

o View Text Solution



https://dl.doubtnut.com/l/_4H6qUGHwl2zQ
https://dl.doubtnut.com/l/_SiMXvheBAI6o

2. of an intrinsic semiconductor increases

with increase in temperature but its

decreases with increase in temperature.

o View Text Solution

3.In a n-type semiconductor the donor energy

level is slightly

° View Text Solution



https://dl.doubtnut.com/l/_EYFlA4wiDtmn
https://dl.doubtnut.com/l/_VIj97iW3kKE4

4. In a p-type semiconductor the acceptor

energy level is slightly

o View Text Solution

5. A used in parallel of load in a full wave

rectifier acts as a

o View Text Solution



https://dl.doubtnut.com/l/_CExIpmOuvYnY
https://dl.doubtnut.com/l/_mi41H5GcQWNy

6. Photodiode used for detecting optical signal

is invariably used in ___ arrangement.

° View Text Solution

7. The lowest unfilled energy band fonned

above the valence band in a crystalline solid is

° View Text Solution



https://dl.doubtnut.com/l/_au3fH1gl2iP5
https://dl.doubtnut.com/l/_PCnoJ4PQBq3E

8. Conductivity of a given intrinsic

semiconducting material solely depends on its

o View Text Solution

9. Commonly used materials for fabricating

solar cells are and

o View Text Solution



https://dl.doubtnut.com/l/_TsnELz75idtN
https://dl.doubtnut.com/l/_7oZUFATLWqac

10. In a p-n junction the width of depletion

region on either side of junction is or

even less.

o View Text Solution

11. A zener diode offers resistance for

voltages V < V, : and offers resistance

for voltages V' > V,.

o View Text Solution



https://dl.doubtnut.com/l/_2TaJSyZPaNX4
https://dl.doubtnut.com/l/_I3mMX3U1da36
https://dl.doubtnut.com/l/_4W1P1qODjSgu

12. An ideal p-n junction is to be used across a
battery of 3 V. Aresistance of should be

connected in series of p-n junction so as to

limit the current to 15 mA only.

o View Text Solution

13. A photodiode is to be designed to detect
visible light radiation of all possible colours.
The energy band gap for semiconducting

material used to fabricate the photodiode

should be


https://dl.doubtnut.com/l/_4W1P1qODjSgu
https://dl.doubtnut.com/l/_ZhGJ0lWlGjNo

° View Text Solution

14. A capacitor joined in parallel with the load

in a full-wave rectifier serves the purpose of a

° View Text Solution

15. A solar cell is based on the effect.

° View Text Solution



https://dl.doubtnut.com/l/_ZhGJ0lWlGjNo
https://dl.doubtnut.com/l/_G0sVLRIf0I7a
https://dl.doubtnut.com/l/_QDCFv7EDNxUO
https://dl.doubtnut.com/l/_y2VLdVH7yYBj

16. A p-n junction diode has a potential
difference 0.5 V across its junction which does
not depend on the circuit current. A resistance
of 200 2 is connected in series with the
junction and a current of 10 mA passes

through it. The voltage of forward bias applied

° View Text Solution

17. LED, photodiode and are called

opto electric devices.


https://dl.doubtnut.com/l/_y2VLdVH7yYBj
https://dl.doubtnut.com/l/_XzsYXP4floxE

° View Text Solution

True Or False

1. At O K silicon behaves as a super conductor.

o View Text Solution

2. In a semiconductor holes are as mobile as

electrons.

o View Text Solution



https://dl.doubtnut.com/l/_XzsYXP4floxE
https://dl.doubtnut.com/l/_cm80jSnsn27t
https://dl.doubtnut.com/l/_9U53BLGBDrTE

3. In a n-type semiconductor each pentavalent

dopant atom contributes only one electron.

° View Text Solution

4. An-type semiconductor is negatively
charged but a p-type semiconductor is

positively charged.

° View Text Solution



https://dl.doubtnut.com/l/_9U53BLGBDrTE
https://dl.doubtnut.com/l/_dlmAe2oJlVPD
https://dl.doubtnut.com/l/_o9qI8ZlhjDhE
https://dl.doubtnut.com/l/_iXpd5ffAmQYC

5. Deficiency of an electron is called a hole.

o View Text Solution

6. A p-n junction offers a high resistance in
forward bias and a low resistance is reverse

bias.

o View Text Solution

7. A rectifier is a device which is used to

convert a.c. voltage input into d.c. voltage


https://dl.doubtnut.com/l/_iXpd5ffAmQYC
https://dl.doubtnut.com/l/_MILxaOeXMWFa
https://dl.doubtnut.com/l/_rUtr8svvEG7E

output.

o View Text Solution

8. Zener diode is fabricated by heavily doping
both p- and n-sides of the junction so
breakdown occurs at a voltage of about 5 V in

reverse bias.

° View Text Solution



https://dl.doubtnut.com/l/_rUtr8svvEG7E
https://dl.doubtnut.com/l/_vB9OiEVRXaKv

9. A photodiode as well as a LED are employed

in forward bias arrangement.

o View Text Solution

10. Si and Ga - As are preferred materials for

solar cells.

o View Text Solution

Assertion Reason Type Questions


https://dl.doubtnut.com/l/_uHra3AqhM5fd
https://dl.doubtnut.com/l/_wBITBMfY6gHH
https://dl.doubtnut.com/l/_30hYILaiSEWE

1. Assertion (A) : The number of free electrons
in a p-type semiconductor silicon is less than
the number of electrons in a pure silicon
semiconductor at room temperature.

Reason (R) : It is due to law of mass action.

o View Text Solution

2. Assertion (A) : Electron has higher mobility
than hole in a semiconductor.
Reason (R) : Mass of electron is less than that

of hole.


https://dl.doubtnut.com/l/_30hYILaiSEWE
https://dl.doubtnut.com/l/_GOiQ6JZGaEHi

° View Text Solution

3. Assertion (A) : A p-type semiconductor has a
large number of holes yet it is electrically
neutral.

Reason (R) : A p-type semiconductor is
obtained by doping an intrinsic

semiconductor with a trivalent impurity.

o View Text Solution



https://dl.doubtnut.com/l/_GOiQ6JZGaEHi
https://dl.doubtnut.com/l/_NtJQVG8ngg8a

4, Assertion (A) : Silicon is prefened over
germanium for making semiconductor devices.
Reason (R) : The energy gap for germanium is

more than the energy gap of silicon.

o View Text Solution

5. Assertion (A) : Zener diode works on the
principle of breakdown voltage.
Reason (R) : Current increases suddenly after

breakdown voltage.

| & I


https://dl.doubtnut.com/l/_no2xhDkkB1Ci
https://dl.doubtnut.com/l/_IJCbepzLUAxq

| ¥ View Text Solution |

Very Short Answer Questions

1. Carbon and silicon both have four valence

electrons each. How then are they

distinguished ?

° View Text Solution

2.What is a hole ?

l ° View Text Solution


https://dl.doubtnut.com/l/_IJCbepzLUAxq
https://dl.doubtnut.com/l/_zBHk7k7JTrJ8
https://dl.doubtnut.com/l/_JdhJ7qBklI26

3. What is an intrinsic semiconductor ?

° View Text Solution

4. Give the ratio of the number of holes and

the number of conduction electrons in an

intrinsic semiconductor.

° View Text Solution



https://dl.doubtnut.com/l/_JdhJ7qBklI26
https://dl.doubtnut.com/l/_TBPN53qiZULb
https://dl.doubtnut.com/l/_nfTLKTQeED1f

5. At what temperature would an intrinsic

semiconductor behave like a perfect insulator?

° View Text Solution

6. Name two factors on which electrical
conductivity of a pure semiconductor at a

given temperature depends.

° View Text Solution



https://dl.doubtnut.com/l/_rQGzPohFc53j
https://dl.doubtnut.com/l/_z26S4SqEVKJw

7.What is doping?

o View Text Solution

8. What is an extrinsic semiconductor ?

o View Text Solution

9. What is the difference between an -type and

a p-type intrinsic semiconductor?

o View Text Solution



https://dl.doubtnut.com/l/_53bLJFrKiBDN
https://dl.doubtnut.com/l/_PMHfpOzHf2T1
https://dl.doubtnut.com/l/_3bOjjq7lED96

10. Draw energy band diagram for a n-type

extrinsic semiconductor.

o View Text Solution

1. Why is the conductivity of n-type
semiconductorgreater than that of the p-type
semiconductor even when both of these have

same level of doping ?

° View Text Solution



https://dl.doubtnut.com/l/_3bOjjq7lED96
https://dl.doubtnut.com/l/_M8MlpZ8u8pWe
https://dl.doubtnut.com/l/_wECZmoaCC0yO

12. Why can't we take one slab of p-type
semiconductor and physically join it to
another slab of 1-type semiconductor to get p-

n junction ?

o View Text Solution

13. What is depletion region in a p-n junction ?

o View Text Solution



https://dl.doubtnut.com/l/_wECZmoaCC0yO
https://dl.doubtnut.com/l/_czMeBfGRMcuF
https://dl.doubtnut.com/l/_PiLulEBqggxZ
https://dl.doubtnut.com/l/_A5CizLgHwH8S

14. What happens to the width of depletion
layer of a p-n junction when it is () forward

biased, (i) reverse biased ?

o View Text Solution

15. Name the type of biasing of a p-n junction
diode so that the junction offers very high

resistance.

o View Text Solution



https://dl.doubtnut.com/l/_A5CizLgHwH8S
https://dl.doubtnut.com/l/_1zGaQ7lnU0OX

16. What is the cause of a small leakage
current in reverse bias arrangement ofa p-n

junction?

o View Text Solution

17. In the given diagram [Fig. 14161, is the

diode D forward or reverse biased ?

° View Text Solution



https://dl.doubtnut.com/l/_s0BBa04Qu4fC
https://dl.doubtnut.com/l/_a2mQ8YUhpUte

18. In the given diagram [Fig. 14.171, is the
junction diode forward biased or reverse

biased ?

o View Text Solution

19. Draw the output signal in a p-n junction
diode when a square input signal of 10 V as

shown in the Fig. 1418 is applied across it.

L&

° View Text Solution



https://dl.doubtnut.com/l/_NASmSytfKS6P
https://dl.doubtnut.com/l/_9RhTngd1tfs8

20. What is a Zener diode?

o View Text Solution

21. Draw the voltage-current characteristic of a

Zener diode.

o View Text Solution



https://dl.doubtnut.com/l/_9RhTngd1tfs8
https://dl.doubtnut.com/l/_j18PPYbfZXwe
https://dl.doubtnut.com/l/_3FgjWfoXArXT

22. Shows the 1-V characteristics of a given
device. Name the device and write where it is

used.

o View Text Solution

23. Name the device D which is used as a
voltage regulator in the given circuit and give

its symbol.

o View Text Solution



https://dl.doubtnut.com/l/_YUxxkWurXOsl
https://dl.doubtnut.com/l/_caputl8w6Bp2
https://dl.doubtnut.com/l/_yaCSzyMkV9IM

24. Name the type of diode whose -V
characteristics are shown in What does the

points P and Q in graph repre sent ?

o View Text Solution

25, State the reason, why are GaAs and Si
preferred materials for fabrication in solar

cells.

o View Text Solution



https://dl.doubtnut.com/l/_yaCSzyMkV9IM
https://dl.doubtnut.com/l/_l5WwIU9Y5Nyi
https://dl.doubtnut.com/l/_iw2YRvIfGoKg

26. Which semiconducting material can be
used for constructing LED if it is to emit light

in the visible range?

o View Text Solution

27. State the relation between the frequency v
of radiation emitted by a LED and the band
gap energy E, of the semiconductor used to

fabricate it.

o View Text Solution



https://dl.doubtnut.com/l/_iw2YRvIfGoKg
https://dl.doubtnut.com/l/_brJMU2jbsOih
https://dl.doubtnut.com/l/_5jAOEsMCHLPV

28. Draw symbolic representation of ()

photodiode, (i) light emitting diode.

o View Text Solution

29. Identify the semiconductor diode whose V-

characteristics are as shown.

&2

o View Text Solution



https://dl.doubtnut.com/l/_5jAOEsMCHLPV
https://dl.doubtnut.com/l/_fpRoPObXkeDk

30. What are the tiny lights in traffic signals

called and how do these operate?

° View Text Solution

31. What is the function of a photodiode?

° View Text Solution

32. Why should a photodiode be operated at a

reverse bias ?



https://dl.doubtnut.com/l/_X2bAVZ5yo6cZ
https://dl.doubtnut.com/l/_s3nRUaHnD0kA
https://dl.doubtnut.com/l/_di1zs8bEpCz5

View Text Solution

33. Can the potential barrier across a p-n
junction be measured by simply connecting a

voltmeter across the junction ?

o View Text Solution

Short Answer Questions


https://dl.doubtnut.com/l/_di1zs8bEpCz5
https://dl.doubtnut.com/l/_pZqRya5JB2p2

1. What is meant by the term doping of an
intrinsic semiconductor ? How does it affect

the conductivity of a semiconductor ?

o View Text Solution

2. Distinguish between 'intrinsic' and 'extrinsic

semiconductors.

° View Text Solution



https://dl.doubtnut.com/l/_wfLhXFeFbIby
https://dl.doubtnut.com/l/_vBNaHA66NPUx

3. Distinguish between n-type and p-type

semiconductors on the basis of energy band

diagram.

o View Text Solution

4. Distinguish  between an intrinsic
semiconductor and p-type semiconductor. Give
reason, whya p-type semiconductor is

electrically neutral, although n;, > > n, .

° View Text Solution



https://dl.doubtnut.com/l/_A1hrR1lA7nlc
https://dl.doubtnut.com/l/_wbwD44cFR94W

5. Explain with the help of a diagram the
formation of depletion layer and potential

barrier in a p-n junction.

o View Text Solution

6. Draw the graph showing the variation of
current with voltage for a p-n junction diode
in forward bias as well as revese bias

arrangements.

o View Text Solution



https://dl.doubtnut.com/l/_wbwD44cFR94W
https://dl.doubtnut.com/l/_TJ3SBX2l0NUX
https://dl.doubtnut.com/l/_BGnrByVASMpG

7. Define the terms 'depletion layer and barrier
potential' for a p-n junction. How does (i) an
increase in the doping concentration, and (ii)
biasing across the junction, affect the width of

the depletion layer ?

o View Text Solution

8. How is forward biasing different from

reverse biasing in a p-n junction diode ?

| = 1


https://dl.doubtnut.com/l/_BGnrByVASMpG
https://dl.doubtnut.com/l/_20vW7pcZfxAK
https://dl.doubtnut.com/l/_yILLpfnzzcxX

l &J View Text Solution I

9. A semiconductor has equal electron and
hole concentration of 6 x 10%n ™3 . On
doping with certain impurity, electron
concentration increases to9 x 10*%m 3.

(i) Identify the new semiconductorobtained

after doping.

(ii) Calculate the new hole concentration.

o View Text Solution



https://dl.doubtnut.com/l/_yILLpfnzzcxX
https://dl.doubtnut.com/l/_yDUn09OvDdxo

10. Assuming that two diodes D; and D,
used in the electric circuit shown are ideal,
find out the value the current flowing through

2 Q) resistor.

o View Text Solution

1. Two semiconductor materials X and Y,
shown in the given, are made by doping
germanium crystal with indium and arsenic

respectively. The two are joined end to end


https://dl.doubtnut.com/l/_5VzAmxHPb1Ie
https://dl.doubtnut.com/l/_v4O2375cVvZJ

and connected to a battery as shown.
(i) Will the junction be forward biased or
reverse biased ?

(1) Sketch a V-l graph for this arrangement.

° View Text Solution

12. Write which of the diodes are forward

biased and which are reverse biased.

L&

° View Text Solution



https://dl.doubtnut.com/l/_v4O2375cVvZJ
https://dl.doubtnut.com/l/_dep0nGKKsAgt
https://dl.doubtnut.com/l/_POJi5kWYulI8

13. Write which of the diodes are forward

biased and which are reverse biased.

&2

° View Text Solution

14. Write which of the diodes are forward

biased and which are reverse biased.

&2

° View Text Solution



https://dl.doubtnut.com/l/_POJi5kWYulI8
https://dl.doubtnut.com/l/_4TLI4o1r30CB
https://dl.doubtnut.com/l/_lcQzFluRDe3h

15. Write which of the diodes are forward

biased and which are reverse biased.

&2

° View Text Solution

16. Explain with the help of a circuit diagram,
the working of a p-n junction diode as a half-

wave rectifier.

° View Text Solution



https://dl.doubtnut.com/l/_lcQzFluRDe3h
https://dl.doubtnut.com/l/_4rQIMvdwVxWu

17. Draw and explain the output waveform
across the load resistor R, if the input

waveform is as shown in the given.

o View Text Solution

18. How is it that the reverse current in Zener
diode starts increasing suddenly at a relatively

low breakdown voltage of 5 volt or so ?

o View Text Solution



https://dl.doubtnut.com/l/_kk1mxkxHcctQ
https://dl.doubtnut.com/l/_sLzmx1b2MdCg
https://dl.doubtnut.com/l/_NMmSC1kqn5QG

19. Name the semiconductor device that can
be used to regulate an unregulated d.c. power
supply. With the help of IV characteristics of

this device, explain its working principle.

o View Text Solution

20. Give reason to explain why n and p regions
of a Zener diode are heavily doped. Find the
current through the Zener diode in the circuit
given below (Zener breakdown voltage is 15 V).

L.


https://dl.doubtnut.com/l/_NMmSC1kqn5QG
https://dl.doubtnut.com/l/_lhygPeAzauuw

o View Text Solution

21. With the help of a diagram, show the
biasing of a light emitting diode (LED). Give its
two advantages over conventional

incandescent lamps.

o View Text Solution

22. Mention the important considerations

required while fabricating a p-n junction diode


https://dl.doubtnut.com/l/_lhygPeAzauuw
https://dl.doubtnut.com/l/_oqYICECtWAk7
https://dl.doubtnut.com/l/_RdACtiOb2NSG

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 ?

o View Text Solution

23. Explain the working principle of a
photodiode.

Or

Explain briefly how a photodiode operates.

o View Text Solution



https://dl.doubtnut.com/l/_RdACtiOb2NSG
https://dl.doubtnut.com/l/_nkrEEIKPrQV5

24. Explain with the help of a circuit diagram,
the working of a photodiode. Write briefly how

it is used to detect the optical signals.

° View Text Solution

25.The current in the forward bias is known to
be more (~ mA) than the current in the reverse
bias (~pA). What is the reason, then to

operate the photndiode in reverse bias ?

l ° View Text Solution


https://dl.doubtnut.com/l/_nkrEEIKPrQV5
https://dl.doubtnut.com/l/_jv4lHkdB3fqR
https://dl.doubtnut.com/l/_ZciexOs5B9ju

26. The semiconducting material used to
fabricate a photodiode has an energy gap of
1.2 eV. Using calculations show whether it can

detect light of wavelength 400 nm.

° View Text Solution

27.Draw a circuit diagram to show biasing of a
solar cell. Draw its characteristic curve and

explain it



https://dl.doubtnut.com/l/_ZciexOs5B9ju
https://dl.doubtnut.com/l/_eqVJ1JnnkDKS
https://dl.doubtnut.com/l/_B45cvJX7u15S

View Text Solution

28. Give any two differences between a half-

wave rectifier and a full-wave rectifier.

° View Text Solution

Long Answer Questions |

1. What is an intrinsic semiconductor ? How

can this material be converted into (i) p-type,


https://dl.doubtnut.com/l/_B45cvJX7u15S
https://dl.doubtnut.com/l/_9zFAIYo86AXY
https://dl.doubtnut.com/l/_OSn5xhA2TzkW

(i) n-type extrinsic semiconductor? Explain

with the help of energy band diagrams.

° View Text Solution

2. Write the two processes that take place in
the formation of a p-njunction. Explain with
the help of a diagram, the formation of
depletion region and barrier potential in ap-n

junction.

° View Text Solution



https://dl.doubtnut.com/l/_OSn5xhA2TzkW
https://dl.doubtnut.com/l/_tS3ZCG95My4f
https://dl.doubtnut.com/l/_5JPGCOcydKBr

3. Write any two distinguishing features
between conductors, semiconductors and
insulators on the basis of energy band

diagrams.

o View Text Solution

4. Show, on a plot, variation of resistivity of (i)
a conductor, and (i) a typical semiconductor as
a function of temperature.

Using the expression for the resistivity in

terms of number density and relaxation time


https://dl.doubtnut.com/l/_5JPGCOcydKBr
https://dl.doubtnut.com/l/_ycUxxtVMchsr

between the collisions, explain how resistivity
in thc casce of a conductor increases while it
decrcases in a semiconductor, with the rise of

temperature.

o View Text Solution

5. Explain briefly, with the help of circuit
diagram , how V-l characteristics of a p-n
junction diode are obtained in (i) forward bias,
and (ii) reverse bias. Draw the shapes of the

characteristic curves obtained.


https://dl.doubtnut.com/l/_ycUxxtVMchsr
https://dl.doubtnut.com/l/_j9EIkuRiW6wP

Or

Explain briefly, with the help of necessary
diagrams, the forward and the reverse biasing
of a p-n junction diode. Also draw their

characteristic curves in the two cases.

o View Text Solution

6. Drawa labelled diagram of a full-wave
rectifier circuit and briefly explain its working,
Show the input-output waveforms.

Or


https://dl.doubtnut.com/l/_j9EIkuRiW6wP
https://dl.doubtnut.com/l/_MKZZmUshN3n2

A student wants to use two p-n junction
diodes to convert a.c. into d.c. Draw the
labelled circuit diagram she would use and

explain how it works.

o View Text Solution

7. Draw V- characteristicsof a p-n junction
diode. Answer the following questions, giving
reasons:

() Why is the current under reverse bias

almost independent of the applied potential


https://dl.doubtnut.com/l/_MKZZmUshN3n2
https://dl.doubtnut.com/l/_pLo1qF3ZJoIJ

upto a critical voltage ?

(i) Why does the reverse current show a
sudden increase at the critical voltage ? Name
any semiconductor device which operates
under the reverse bias in the breakdown

region.

o View Text Solution

8. What is a filter ? With the help of a circuit

diagram describe the role of a capacitor in


https://dl.doubtnut.com/l/_pLo1qF3ZJoIJ
https://dl.doubtnut.com/l/_fCS3pLVAZMpY

filtering. Draw input and output waveforms

too.

° View Text Solution

9. With the help of a labelled circuit diagram,
explain how a junction diode is used as a full-
wave rectifier. Draw its input and output wave
formns. How do you obtain steady d.c. output

from the pulsating voltage ?

° View Text Solution



https://dl.doubtnut.com/l/_fCS3pLVAZMpY
https://dl.doubtnut.com/l/_F7NKOLIZwnMu
https://dl.doubtnut.com/l/_05FxlFvSuZBJ

10. A zener diode is fabricated by heavily
doping both p- and -sides of the junction.
Explain why ? Breifly explain the use of zener
diode as a d.c. voltage regulator with the help

of a circuit diagram.

o View Text Solution

1. The shows the V-1 characteristic of a
semiconductor diode designed to operate
under reverse bias.

(a) Identity the semiconductor diode used.


https://dl.doubtnut.com/l/_05FxlFvSuZBJ
https://dl.doubtnut.com/l/_q6VyfFPISoEs

(b) Draw the circuit diagram to obtain the
given characteristics of this device .
(c) Briefly explain one use of this device.

L.

o View Text Solution

12. With what considerations in view, a
photodiode is fabricated ? State its working
with the helpP of a suitable diagram.

Even though the current in the forward bias is

known to be more than in the reverse bias, yet


https://dl.doubtnut.com/l/_q6VyfFPISoEs
https://dl.doubtnut.com/l/_kyKUSoo1KyDz

the photodiode works in reverse bias. What is

the reason ?

o View Text Solution

13. (@) In the given 'S' is a semiconductor.
Would you increase or decrease the value of R
to keep the reading of the ammeter A
constant when S is heated ? Give reason for
your answer.

(b) Draw the circuit diagram of a photodiode


https://dl.doubtnut.com/l/_kyKUSoo1KyDz
https://dl.doubtnut.com/l/_vctFker6KRLZ

and explain its working. Draw its 1V

characteristics.

o View Text Solution

14. Three photo diodes D{Dy and D5 are
made of semiconductors having band gaps of
2.5 eV, 2 eV and 3 eV respectively. Which of
them will not be able to detect light of

wavelength 600 nm ?

o View Text Solution



https://dl.doubtnut.com/l/_vctFker6KRLZ
https://dl.doubtnut.com/l/_pIiIecB5O2Lc
https://dl.doubtnut.com/l/_twmP6tFmXDYH

15. Why photodiodes are required to operate

in reverse bias ? Explain.

o View Text Solution

16. Explain, with the help of a schematic
diagram, the principle and working of a Light
Emiting Diode. What criterion is kept in mind
while choosing the semiconductor material for
such a device ? Write any two advantages of
light emiting diode over conventional

incandescent lamps.


https://dl.doubtnut.com/l/_twmP6tFmXDYH
https://dl.doubtnut.com/l/_bomMflZgmcjG

° View Text Solution

17. Describe briefly with the help of a necessary
circuit diagram, the working principle of a

solar cell.

° View Text Solution

18. Why are Si and GaAs preferred materials for

solar cells ? Explain.

o View Text Solution



https://dl.doubtnut.com/l/_bomMflZgmcjG
https://dl.doubtnut.com/l/_PNllz4rAXYyJ
https://dl.doubtnut.com/l/_yFvV5MrAEaNR

19.In the given , which bulb out of B; and B,

will glow and why ?

&2

o View Text Solution

20. Draw a diagram of an illuminated p-n

junction solar cell.

° View Text Solution



https://dl.doubtnut.com/l/_yFvV5MrAEaNR
https://dl.doubtnut.com/l/_VlTSCz21PkOT
https://dl.doubtnut.com/l/_SUDF4hlGDaqy
https://dl.doubtnut.com/l/_WRz36HQcliA4

21. Give reasons for the Sunlight is not always

required for the working of a solar cell.

o View Text Solution

22. Give reasons for the The electric field, of
the junction of a zener diode, is very high even

for a small reverse bias voltage of about 5 V.

o View Text Solution

Long Answer Questions li


https://dl.doubtnut.com/l/_WRz36HQcliA4
https://dl.doubtnut.com/l/_DQvgr8zRMEfE

1. Explain the formation of depletion layer and

potential barier in a p-n junction.

° View Text Solution

2. In the input waveform is converted into the
output waveform by a device 'X. Name the

device and draw its circuit diagram.

&2

o View Text Solution



https://dl.doubtnut.com/l/_scDqqevRftkT
https://dl.doubtnut.com/l/_EKcEsyf6T8Dd
https://dl.doubtnut.com/l/_guWmO1F2geaH

3. Describe briefly, with the help ofa diagram,
the role of the two important processes

involved in the formation of a p-n junction.

o View Text Solution

4. Name the device which is used as a voltage
regulator. Draw the necessary circuit diagram

and explain its working .

o View Text Solution



https://dl.doubtnut.com/l/_guWmO1F2geaH
https://dl.doubtnut.com/l/_VdFwhb05oeQt
https://dl.doubtnut.com/l/_VSxvceqzdiDE

5. Using the necessary circuit diagrams, show
how the V-l characteristics of a p-n junction
are obtained in

(i) Forward baising

(i) Reverse biasing.

o View Text Solution

6. An a.c. signal is fed intu two cireuits X and Y
and the corresponding output in the two
cases have the waveforms as shown.

(a) Identify the circuits X and Y. Draw their


https://dl.doubtnut.com/l/_VSxvceqzdiDE
https://dl.doubtnut.com/l/_VZpdsA0S84Yd

labelled circuit diagrams.

(b) Briefly explain the working of Y.

(c) How does the output waveform from circuit
Y get modified when a capacitor is connected
across the output terminals parallel to the

load resistor?

o View Text Solution

7. Write the important considerations which

are to be taken into account while fabricating


https://dl.doubtnut.com/l/_VZpdsA0S84Yd
https://dl.doubtnut.com/l/_fG4tIQVmPUjE

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 ? Draw a circuit

diagram and explain its action.

° View Text Solution

8. Draw the V-l characteristics of an LED. State
two advantages of LED lamps over conven-

tional incandescent lamps.

° View Text Solution



https://dl.doubtnut.com/l/_fG4tIQVmPUjE
https://dl.doubtnut.com/l/_Cwy0o1Ydcpn0

Self Assessment Test Multipe Choice Questions

Section A

1. The temperature coefficient of resistivity of a

semiconductor is

A. always postive.

B. always negative.

C. zero.

D. either zero or positive.


https://dl.doubtnut.com/l/_Cwy0o1Ydcpn0
https://dl.doubtnut.com/l/_Jej6muq3gwVZ

Answer: B

o View Text Solution

2. A potential barrier of 0.5 V exists across a p-
n junction. If the depletion region is 0.5 um
wide, the strength of the electric field in the
region is

A 1.0 x 10°Vm !

B.1.0 x 10 °Vm !

C.2.0 x 10°Vm !


https://dl.doubtnut.com/l/_Jej6muq3gwVZ
https://dl.doubtnut.com/l/_2p3C2iQEyJkl

D.2.0 x 10%Vm 1

Answer: A

° View Text Solution

3. Which one of the following statement is not

correct?

A. A p-n junction does not obey Ohm's law.

B.A p-n junction diode symbol shows an

arrow identifying the direction of


https://dl.doubtnut.com/l/_2p3C2iQEyJkl
https://dl.doubtnut.com/l/_GhtpQu8Z9veQ

current (forward) flow.

C. An ideal p-n junction is an open switch.

D. An ideal p-n junction is an ideal one way

conductor.

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_GhtpQu8Z9veQ

1. Three photo diodes D;, Dy and D3 are
made of semiconductors having band gaps of
2.5 eV, 2eV and 3eV respectively. Which of them
will not be able to detect light of wavelength

600 nm?

o View Text Solution



https://dl.doubtnut.com/l/_jSidKo5nvz4A

