
NEET Important Questions with Solutions from Electronic Devices

Q.1. For common emitter transistor amplifier, the audio signal voltage across the collector resistance of  is  If the current
amplification factor of the transistor is  and the base resistance is  then the input signal voltage is

A)

B)

C)

D)

Answer:

Solution:

Q.2. What is the output  in the following circuit, when, all the three inputs  are first  and then, ?

A)

B)

C)

D)

Answer:

Solution: Output, .

When,  are .

When,  are .

Q.3. A NPN transistor is connected in common emitter configuration in a given amplifier. A load resistance of  is connected
in the collector circuit and the voltage drop across it is  . If the current amplification factor is  and the input resistance
of the circuit is  , the voltage gain and the power gain of the amplifier will respectively be:

A)

B)

C)

2	kΩ 4	V.
100 1	kΩ

10 mV

20 mV

30 mV

15 mV

20 mV

RC = 2	kΩ					V0 = 4	V

IC = = = 2	mAV0

Rc

4	V
2	kΩ

β = = 100IC

IB

⇒ IB = = 2×10−5	AIC

100

Vin = IBRi = 2×10−5×1	kΩ = 20	mV

Y A,B, C 0 1

0, 1

0, 0

1, 0

1, 1

1, 0

Y = ¯̄ ¯̄ ¯̄ ¯̄ ¯̄ ¯̄ ¯̄ ¯̄ ¯(A ⋅B) ⋅C = ¯̄Ā + ¯̄B̄ + ¯̄C̄

A, 	B, 	C 0 → Y = 1

A, 	B, 	C 1 → Y = 0

800	Ω
0.8 V 0.96

192	Ω

4, 3.84

3.69, 3.84

4, 4
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D)

Answer:

Solution: Given,

The value of the load resistance is .

Voltage drop across the load resistance is, 

Voltage gain 

And power gain of the amplifier is given by,

Q.4. To get output  for the following circuit, the correct choice for the input is:

A)

B)

C)

D)

Answer:

Solution:

Q.5. The input signal is given to a CE amplifier having a voltage gain of  is . The corresponding output
signal will be:

A)

B)

C)

4, 3.96

4, 3.84

800	Ω

0.8	V

= β.( )RC

RB

V = 0.96( )80
192

V = = 496×8
192

βac.Av

= 0.96×4

= 3.84

1

A = 0,	B = 1,	C = 0

A = 1,	B = 0,	C = 0

A = 1,	B = 1,	C = 0

A = 1,	B = 0,	C = 1

A = 1,	B = 0,	C = 1

150 Vi = 2cos(15t+ )π
3

75cos(15t+ )2π
3

2cos(15t+ )5π
6

300cos(15t+ )4π
3
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D)

Answer:

Solution: CE amplifier causes phase difference of 

Q.6. The given graph represents  -  characteristic for a semiconductor device.

Which of the following statement is correct?

A) It is  -  characteristic for solar cell where, point  represents open circuit voltage and point  short circuit current

B) It is for a solar cell and points  and  represent open circuit voltage and current, respectively

C) It is for a photodiode and points  and  represent open circuit voltage and current respectively

D) It is for a LED and points  and  represent open circuit voltage and short circuit current, respectively

Answer: It is  -  characteristic for solar cell where, point  represents open circuit voltage and point  short circuit current

300cos(15t+ )π
3

300cos(15t+ )4π
3

π (= 180o)	so	Vout = 300cos(15t+ +π)π
3

V I

V I A B

A B

A B

A B

V I A B
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Solution:

The given graph is  -  characteristic curve for a solar cell, where  i.e point where  represents open
circuit voltage of solar cell and  i.e. the point where  represents short circuit current.

Q.7. The barrier potential of a p-n junction depends on:
 type of semi-conductor material
 amount of doping
 temperature

Which one of the following is correct?

A)  and  only

B)  only

C)  and  only

D)  and 

Answer:  and 

Solution: The barrier potential in a p-n junction diode is a barrier which to be overcome by additional force in order to cross.

The barrier potential depends on various factors.

Different semiconductor material will have different barrier potential for the same amount of doping thus it depends on the type
of semiconductor material.

For same semiconductor it is observed that for different amount of doping barrier potential is different.

For same semiconductor barrier potential changes with temperature thus barrier potential also depends on the temperature.

The barrier potential depends on type of semiconductor (for  volt and for  volt), amount of doping and
also on the temperature.

Q.8. The formation of band structure in solids is explained by

A) Heisenberg's uncertainty principle.

B) Pauli's exclusion principle.

C) Bohr's correspondence principle.

D) Boltzmann law.

V I A V = 0
B i = 0

(a)
(b)
(c)

(a) (b)

(b)

(b) (c)

(a), 	 (b) (c)

(a), 	 (b) (c)

Si	Vb = 0.7	 Ge	Vb = 0.3
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Answer: Pauli's exclusion principle.

Solution:  According to Pauli's exclusion principle, the electronic configuration of the number of subshells existing in a shell and the
number of electrons entering each subshell can be found.
Hence, based on this principle, the manifestation of the band structure in solids can be explained.

Q.9. Avalanche breakdown is primarily dependent on the phenomenon of

A) collision.

B) ionisation.

C) doping.

D) recombination.

Answer: collision.

Solution: As we increase the reverse potential, electric field across the junction will also keep on increasing. Due to this
electron will experience a force on them, and they will break free from the covalent bond. These electrons now
accelerate and collide with the electrons of other atoms and create further electron hole pairs. These electrons
will start drifting and electron hole pair recombination takes place across the junction. This causes breakdown of
junction barrier and is termed as avalanche breakdown.

Q.10. Zener diode is used as

A) half wave rectifier.

B) full wave rectifier.

C)  voltage stabilizer.

D)  voltage stabilizer

Answer:  voltage stabilizer

Solution:

In reverse bias, zener diode allows various values of current at constant zener voltage.
Current through series resistor is, 

Current through the load resistor is, 
From Kirchhoff's current law,

So, Zener current is, 
Case I :  increases but constant :
If  increases then  increases, so  increases keeping  constant.
Case II : constant but  increases : 
If  increases then  decreases but constant. Zener current  decreases keeeping  constant.

Q.11. The depletion layer in silicon diode is  wide and the knee potential is , then the electric field in the depletion layer
will be

A) Zero

AC

DC

DC

I = Vin−Vz

Rs

IL = =Vout

RL

Vz

RL

I = Iz + IL
Iz = I − IL

Vin RL =
Vin I Iz Vout	 (= Vz)

Vin = RL

RL IL I = Iz Vin (= Vz)

1	μm 0.6	V
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B)

C)

D)

Answer:

Solution: Given, the depletion layer  and knee potential . Depletion region: An insulating region within a
conductive, doped semiconductor material where the mobile charge carriers have been diffused away or have
been forced away by an electric field. The only elements left in the depletion region are ionised donor or acceptor
impurities. This region of uncovered positive and negative ions is called the depletion region due to the depletion
of carriers in this region. By using:

.

Q.12. How many NAND gates are required to form an AND gate (minimum)?

A)

B)

C)

D)

Answer:

Solution: Two NAND gates are required to form an AND gate as depicted in the following figure:

So, the number is two.

Q.13. The combinations of  gates shown here are equivalent to:

A)  gate and an  gate, respectively.

B)  gate and a  gate, respectively.

0.6	V	m–1

6	 × 	104	V	m–1

6 ×105	V	m–1

6 ×105	V	m–1

= 1	μm = 0.6	volt

E = ⇒ E = = 6×105	V	m–1V
d

(	0.6)	

(1×10−6)

1

2

3

4

2

NAND

OR AND

AND NOT
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C)  gate and an  gate, respectively.

D)  gate and a  gate, respectively.

Answer:  gate and an  gate, respectively.

Solution: In the first diagram, 

Here,  (From De-Morgan's theorem)

Here, output  is equivalent to  gate.

For the lower part,

Here, .

Here, output  is equivalent to  gate.

Q.14. What is the value of current
 in the given circuit?

A)

B)

C)

D)

Answer:

AND OR

OR NOT

OR AND

C= A ⋅ ¯̄B̄ = ¯̄Ā + ¯̄B̄ = A+B

C OR

C= A ⋅B = A ⋅B

C AND

I

6	mA

4	mA

10	mA

zero

4	mA
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Solution: We are given a circuit, we need to find the current  

In the given figure, load resistance and Zener diode both are parallel.

So, the current through the load resistance is ,   

The current through the series resistance,

Current through the Zener diode,

Q.15. If the input to a full-wave rectifier is  and its diode and load resistances are and 
, respectively, then

 it's pulse frequency of output voltage is
,

 it's input power is
,

 it's output power is
,

 it's efficiency is . 
Choose the correct option based on the above information.

A)

B)

C)

D)

Answer:

I

IL = VZ

RL

⇒ IL = = 6	mA6
1

I =

⇒ I = = 10	mA

Vin−Vz

R

16−6
1

Iz = I − IL
⇒ Iz = 10−6
⇒ Iz = 4	mA

e= 50	 sin (314t)	 volt 100	Ω	 1	kΩ

(I)
100

(II)
1136	mW

(III)
838	mW

(IV) 81.2%

(I), 	(III)

(I), 	(II)

(I), 	(II), 	(III)

(I), 	(II), 	(III), 	(IV)

(I), 	(II), 	(III)
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Solution: Given, 

. 

  In a full wave rectifier, pulse frequency is,

. 

 Input power,

. 

 Output power,

. 

 Efficiency,
 

Note - Load resistance is 

Q.16. A transistor is used as an amplifier in  mode with a load resistance of . If the current gain of the amplifier is  and
the input resistance is , the voltage gain and power gain, respectively, are

A)

B)

C)

D)

Answer:

Solution: Given that,
load resistance, ,
common base current gain,  and
input resistance, ,
voltage gain is the ratio of change in output voltage to the change in input voltage.

 

 

Power gain,

Q.17. In n-p-n transistor,  electrons enter the emitter region in . If  electrons are lost in the base region, then the
collector current and the current amplification factor ( ), respectively, are

A)

e= 50sin (314t)
e0 = 50	V,	ω = 314	Hz

(i)
f0 = 2f
f0 = 2 =ω

2π
ω
π

⇒ f0 = 314
3.14

⇒ f0 = 100	Hz

(ii)

Pi =
e20

2(rf+RL)

⇒ Pi =
502

2(100+1000)
= 1136	mW

(iii)

Po = [ ]2×RL
2Vo

π(rf+RL)

⇒ Po = = 838	mW2×2×50×50×1
π×π×1.1×1.1

(iv)

η = ×100
output	power
input	power

⇒ η = ×100 = 73.76%838
1136

1	kΩ

CB 	5	kΩ 	0.98
70	Ω

70, 	68.6

80, 	75.6

60, 	66.6

90, 	96.6

70, 	68.6

RL = 5	kΩ
α = 0.98

Ri = 70	Ω

AV = ΔVCE

ΔVBE

= Δic×RL

Δib×Ri

= α× RL

Ri

= 0.98 × 5×103

70
⇒ AV = 70

AP = α2 RL

Ri

= 0.982× 5×103

70
⇒ AP = 68.6

1010 10−6	s 2%
β

1.57	mA,	49
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B)

C)

D)

Answer:

Solution: It is given that  electrons eneter the emittor region.  enter the base region and the balance enter the
collector.

Number of electrons reaching the collector,

Number of electrons reaching the base in time ,

Collector current,

Base current,

Current transfer ratio in CE configuration is,

Emitter current is,

Base current is,
Collector curent is,

Q.18. In the following common emitter configuration, an n-p-n transistor, with current gain , is used. The output voltage of
the amplifier will be

A)

B)

C)

D)

1.92	mA,	70

2	mA,	25

2.25	mA,	100

1.57	mA,	49

1010 2%

nc = ×101098
100

⇒ nc = 0.98 ×1010
t

nB = ×1010 = 2×1082
100

ic =
ne×e

t

iB =
nB×e

t

β =
iC

iB
= nC

nB

β = = 490.98×1010

0.02×1010

iE = = 1.6	mA1010×1.6×10−19

10−6

iB = = 0.032	mA0.02×1010×1.6×10−19

10−6

iC = iE− iB
⇒ iC = (1.6 − 0.032)	mA
⇒ iC = 1.568	mA ≈ 1.57	mA

β = 100

10	mV

0.1	V

1.0	V

10	V
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Answer:

Solution: Given:

Voltage gain 

Q.19. ln the circuit shown, the transistor used has a current gain of . What should be the base resistor  so that,
?

A)

B)

C)

D)

Answer:

1.0	V

β = 100
Ri = 1	kΩ
RL = 10	kΩ
Vi =ΔVBE = 1	mV

(AV ) = = β×ΔVCE

ΔVBE

RL

Ri

⇒ ΔVCE =ΔVBE×β× RL

RI

⇒ ΔVCE = 1×10−3×100× 10
1

⇒ ΔVCE = 1.0	V

β = 100 Rb

	VCE = 5	V,	VBE = 0

1	 × 	103	Ω

500	Ω

200	 × 	103	Ω

2	 × 	103	Ω

200	 × 	103	Ω

Embibe:	AI	Powered	Personalised	Adaptive	Learning	&	Outcomes	Platform 11



Solution: Given:

 
 

Also,

We know that, current amplification factor,

Then,

Q.20. The length of a germanium rod is  and its area of cross-section is . If for germanium 
 then the resistance of the rod will be -

A)

B)

C)

D)

Answer:

β = 100
VCC = 10	V
VCE = 5	V
RC = 1	kΩ

iC = = = 5×10−3	AVCC−VCE

RC

10−5
1000

VCC = iBRB

β = 	 ⇒ iB =
iC

iB

iC

β

VCC = RB
iC

β

⇒ RB =
βVCC

iC

⇒ RB =

					 = 200 ×103	Ω

100×10
5×10−3

0.58	 cm 1	mm2

ni = 2.5 ×1019	m–3, 	μh = 0.19	m2	(V	s)−1, 	μe = 0.39	m2	(V	s)−1,

2.5	KΩ

5.0	KΩ

7.5	KΩ

10.0	KΩ

2.5	KΩ
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Solution: Given date,  and 
,

First recall the relation between mobility and conductivity, 

We know that conductivity is the reciprocal of resistivity, 

.

Now recall the relation between resistance and resistivity, 

.

Q.21. If the ratio of the concentration of electrons to that of holes in a semiconductor is  and the ratio of currents is , then what is
the ratio of their drift velocity?

A)

B)

C)

D)

Answer:

Solution: As we know the current in the terms of drift velocity and cross-sectional area is, 

.

Therefore, the ratio of current by electrons and holes, .

Here, 

 So, the ratio becomes

Therefore, ratio of their drift velocity is 

Q.22. What is the conductivity of a semiconductor if electron density  and hole density 
 ?    and 

A)

B)

C)

D)

Answer:

l = 0.58 ×10−2	m,	A = 1×10−6	m2, 	ni = 2.5 ×1019	m–3, 	μh = 0.19	m2	(V	s)−1

μe = 0.39	m2	(V	s)−1

σ = μne= (μh+μe)nie

⇒ σ = (0.19 +0.39)× 2.5 × 1019×1.6 ×10−19 = 2.32	mho	m−1

⇒ ρ = = 	Ω	m1
σ

1
2.32

R = = = 2.5	 × 103	Ω
ρl

A

1×0.58×10−2

2.32×10−6	

7
5

7
4

5
8

4
5

5
4

4
7

5
4

I = neAvd

=Ie

Ih

ne×(vd)e
nh×(vd)h

= 	&	 =ne

nh

7
5

Ie

Ih

7
4

⇒ = ×

⇒ = × =

7
4

7
5

(vd)e
(vd)h

(vd)e
(vd)h

5
7

7
4

5
4

5 : 4

ne = 5×1012	 cm−3 nh = 	8	 × 	1013	 cm−3

(	μe	 = 	2.3	m2	v−1	s−1 μh	 = 	0.01	m2	v−1	s−1	)

5.634	Ω−1	m−1

1.968	Ω−1	m−1

3.421	Ω−1	m−1

8.964	Ω−1	m−1

1.968	Ω−1	m−1
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Solution: Given electron density 
and mobility of electron  and hole density  

The conductivity of the semiconductor is

.

Q.23. The diode used in the circuit shown in the figure, has a constant voltage drop of
 at all currents and a maximum power rating of

. What should be the value of the resistor
, connected in series with the diode, for obtaining maximum current?

A)

B)

C)

D)

Answer:

Solution: The Given circuit,  

The voltage drop across the diode 
The maximum power rating of the diode,
Source voltage 

The maximum current possible through diode

The current through the diode is the same as the current in the circuit.

Therefore, the value of unknown resistance in the circuit

ne = 5×1012	 cm−3 = 5×1018	m−3

μe = 2.3	m2v−1s−1 nh = 8×1013	 cm−3 = 8×1019	m−3

μh = 0.01	m2v−1s−1

σ = e(μene +μhnh)
= 1.6 × 10−19(2.3 × 5×1018+0.01 ×8×1019)
σ = 1.968	Ω−1m−1

0.5	V
100	mW
R

1.5	Ω

5	Ω

6.67	Ω

200	Ω

5	Ω

(VD) = 0.5	V
(P) = 100	mW= 100×10−3	W

(VS) = 1.5	V

	 (iD) = P
V

⇒ iD = = 0.2	A0.1
0.5

⇒ R =

⇒ R =

VS−VD

iD

1.5−0.5
0.2

⇒ R = = 5	Ω1.0
0.2
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Q.24. A full wave rectifier circuit along with the input and output voltage waveforms is as shown in the figure. The output, due to
diode

, is

A)

B)

C)

D)

Answer:

(2)

A, 	C

B, 	D

E, 	F

D, 	G

B, 	D
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Solution: We are given a circuit, we need to find the output voltage due to Diode, 

 
Due to Centre tapped transformer, The positive half signal given at the input(primary coil) is split into two positive
half cycles at secondary coil.
During positive half cycle, point A is at higher potential than , So diode  is in forward bias and Point  is at
lower potential than , so diode  is in reverse bias.

During negative half cycle, point  is at lower potential than , So diode  is in reverse bias and Point  is at
higher potential than , so diode  is in forward bias.

Thus, the output voltage due to diode,

During negative input half cycles, the diode gives positive half cycles across the load resistor as shown in the
figure.

Q.25. A  transistor is connected in a common emitter configuration in which the collector supply is  and the voltage drop
across the load resistor of  connected to the collector circuit is . If the current amplification factor  is  and
the input resistance of the transistor is  then the collector-emitter voltage, base current, voltage and power gain are-

A) and 

B) and 

C) and 

D) and 

Answer: and 

D2

C D1 B
C D2

A C D1 B
C D2

D2

NPN 8	volt
800	ohm 0.8	volt α 25

26
200	ohm

3.5	V, 	2	 × 	10–5	A	 AV 	 = 	50, 	AP 	 = 	6500

7.2	V, 	4	 × 	10–5	A	 AV = 100, 	AP = 2500

4.5	V, 	3	 × 	10−5	A	 AV = 50,	AP 	 = 	6500

5.6	V, 	3	 × 	10−5	A	 AV 	 = 	60, 	AP 	 = 	7500

7.2	V, 	4	 × 	10–5	A	 AV = 100, 	AP = 2500
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Practice more on Electronic Devices

Solution: Given, 
Collector voltage is,
Output resistance is, 
Voltage drop across output resistance is, 
Current amplification factor is, 
Input resistance, 

 From voltage relation at output circuit is, 

 From voltage across output resistance is, 

Now from current gain in terms of current amplification factor is given by, 

Using , we have

 Voltage gain is given by, 
On putting all the corresponding values in above expression, we have

Power gain is given by, 

VCC = 8	V
Ro = 800	Ω

iCRo = 0.8	V
α = 25

26
Ri = 200	Ω

(i) VCE = VCC − iCRo

⇒ VCE = 8−0.8 = 7.2	V

(ii) iCRo = 0.8	V
⇒ iC = 0.8

Ro

⇒ iC = = 1×10−3	A0.8
800

β = = 	.. .(1)IC

IB

α

1−α

⇒ β = = = = 25
25

26

1− 25
26

25

26

1

26

(1)

⇒ 25 = 1×10−3

IB

⇒ IB = = 4×10−5	A1×10−3

25

(iii) AV = β
Ro

Ri

⇒ AV = 25× = 100800
200

AP = β×AV

⇒ AP = 25×100 = 2500

Embibe:	AI	Powered	Personalised	Adaptive	Learning	&	Outcomes	Platform 17

https://www.embibe.com/practice/summary/5f1717c3e61885046e5dbf1b?learnmap_id=5f17177ee61885046e5db8d0/Medical/NEET/Physics/Modern+Physics/Electronic+Devices

