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

statement is true:

A. Electrons are majority carriers and

trivalent atoms are the dopants .

B. Electrons are minority carriers and

pentavalent atoms are the dopants .

C. Holes are minority carriers and

pentavalent atoms are the dopants.

https://dl.doubtnut.com/l/_iAY0ZzWPyetC


D. Holes are majority carriers and trivalent

atoms are the dopants.

Answer:

Watch Video Solution

2. Which of the statements given in is true for

p-type semiconductors.

A. (A) Electrons are majority carriers and

trivalent atoms are the dopants.

https://dl.doubtnut.com/l/_iAY0ZzWPyetC
https://dl.doubtnut.com/l/_UsT2GK8ECYK6


B. (B) Electrons are minority carriers and

pentavalent atoms are the dopants.

C. (C) Holes are minority carriers and

pentavalent atoms are the dopants.

D. (D) Holes are majority carriers and

trivalent atoms are the dopants.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_UsT2GK8ECYK6


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 ,  and (Eg)_

Ge`. Which of the following statements is true?

A. 

B. 

C. 

D. 

(Eg)C (Eg)Si

(Eg)Si
< (Eg)Ge

< (Eg)C

(Eg)C
< (Eg)Ge

> (Eg)Si

(Eg)C
> (Eg)Si

> (Eg)Ge

(Eg)C
= (Eg)Si

= (Eg)Ge

https://dl.doubtnut.com/l/_FjQ3G3sKxhYL


Answer:

Watch Video Solution

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

from the p-region to n-region because

A. free electrons in the n-region attract

them.

B. they move across the junction by the

potential di�erence.

https://dl.doubtnut.com/l/_FjQ3G3sKxhYL
https://dl.doubtnut.com/l/_81W6Z3fazoRf


C. hole concentration in p-region is more

as compared to n-region.

D. All of the above.

Answer:

Watch Video Solution

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

junction, it

A. raises the potential barrier.

https://dl.doubtnut.com/l/_81W6Z3fazoRf
https://dl.doubtnut.com/l/_WyjAQTey4f5L


B. reduces the majority carrier current to

zero.

C. lowers the potential barrier.

D. None of the above.

Answer:

Watch Video Solution

6. For transistor action, which of the following

statements are correct:

https://dl.doubtnut.com/l/_WyjAQTey4f5L
https://dl.doubtnut.com/l/_xy9iqBW30FWY


A. Base, emitter and collector regions

should have similar size and doping

concentrations.

B. The base region must be very thin and

lightly doped.

C. The emitter junction is forward biased

and collector junction is reverse biased.

D. Both the emitter junction as well as the

collector junction are forward biased.

Answer:

https://dl.doubtnut.com/l/_xy9iqBW30FWY


Watch Video Solution

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

A. remains constant for all frequencies.

B. is high at high and low frequencies and

constant in the middle frequency range.

C. is low at high and low frequencies and

constant at mid frequencies.

D. None of the above.

https://dl.doubtnut.com/l/_xy9iqBW30FWY
https://dl.doubtnut.com/l/_5xjtlMzxROxK


Answer:

Watch Video Solution

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

frequency if the input frequency is 50 Hz. What

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

for the same input frequency

Watch Video Solution

https://dl.doubtnut.com/l/_5xjtlMzxROxK
https://dl.doubtnut.com/l/_QUTzEOJT8ck1


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

signal voltage across the collected resistance

of 2 k  is 2 V. Suppose the current

ampli�cationfactor of the transistor is 100,

�nd the input signal voltage nd base current,

if the base resistance is 1 k .

Watch Video Solution

ω

ω

10. Two ampli�ers are connected one after the

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

https://dl.doubtnut.com/l/_RyIG9YbXBwq0
https://dl.doubtnut.com/l/_mkDXsdS4yvod


has a voltage gain of 10 and the second has a

voltage gain of 20. If the input signal is 0.01

volt, calculate the tput ac signal.

Watch Video Solution

11. A p-n photodiode is fabricated from a

semiconductor with band gap of 2.8 eV. Can it

detect a wavelength of 6000 nm?

Watch Video Solution

https://dl.doubtnut.com/l/_mkDXsdS4yvod
https://dl.doubtnut.com/l/_Xatwr5qt0ecy


12. The number of silicon atoms per  is 

. This is doped simultaneously with 

 atoms per  of Arsenic and 

per  atoms of Indium. Calculate the

number of lectrons and holes. Given that

. Is the material n-type or p-

type?

Watch Video Solution

m3

5 × 1028

5 × 1022 m3

5 × 1020 m3

ni = 1.5 × 1016m

https://dl.doubtnut.com/l/_GQmHWfjPb3TE


13. In an intrinsic semiconductor the energy

gap  is 1.2eV . Its hole mobility is much

smaller than electron mobility and

independent of temperature. What is the ratio

between conductivity at 600K and that at

300K? Assume that the temperature

dependence of intrinsic carrier concentration

ni is given by  where

is constant.

Watch Video Solution

Eg

ni = n0 exp( )
Eg

2kBT
n0

https://dl.doubtnut.com/l/_rhvKJiYZqwhs
https://dl.doubtnut.com/l/_tRYdus5YCsgq


14. In a p-n junction diode, the current I can be

expressed as 

where I_0 is called the reverse saturation

current, V is the voltage across the diode and

is positive for forward bias and negative for

reverse bias, and I is the current through the

diode, k_B is th Boltzmann constant (8.6xx 10^

-5 eV/K) and T is the absolute temperature. If

for a given diode I_0 = 5 xx 10^ -12 A and T =

300 K, then - What will be the forward current

at a forward voltage of 0.6 V?

Watch Video Solution

I = I0(exp( ) − 1)
eV

2kBT

https://dl.doubtnut.com/l/_tRYdus5YCsgq


15. In a p-n junction diode, the current I can be

expressed as  where  is

called the reverse saturation current, V is the

voltage across the diode and is positive for

forward bias and negative for reverse bias, and

I is the current through the diode,  is the

Boltzmann constant  and T

is the absolute temperature. If for a given

diode  and T = 300 K, then -

What will be the increase in the current if the

I = I0 exp( )
eV

2kBT
I0

kB

(8.6 × 10− 5 )
eV

K

I0 = 5 × 10− 12A

https://dl.doubtnut.com/l/_tRYdus5YCsgq
https://dl.doubtnut.com/l/_o8HsDP2Wnei9


voltage across the diode is increased from 0.6

V to 0.7 V?

Watch Video Solution

16. In a p-n junction diode, the current I can be

expressed as  where  is

called the reverse saturation current, V is the

voltage across the diode and is positive for

forward bias and negative for reverse bias, and

I is the current through the diode,  is th

Boltzmann constant  and T

I = I0 exp( )
eV

2kBT
I0

kB

(8.6 × 10− 5 )
eV

K

https://dl.doubtnut.com/l/_o8HsDP2Wnei9
https://dl.doubtnut.com/l/_MU0Ux3RyYHqT


is the absolute temperature. If for a given

diode  and T = 300 K, then -

What is the dynamic resistance when the

voltage is increased to 0.7 V from 0.6 V?

Watch Video Solution

I0 = 5 × 10− 12A

17. In a p-n junction diode, the current I can be

expressed as 

where I_0 is called the reverse saturation

current, V is the voltage across the diode and

is positive for forward bias and negative for

I = I0(exp( ) − 1)
eV

2kBT

https://dl.doubtnut.com/l/_MU0Ux3RyYHqT
https://dl.doubtnut.com/l/_9ajX2UqM3u19


reverse bias, and I is the current through the

diode, k_B is th Boltzmann constant (8.6xx

10^-5 eV/K) and T is the absolute temperature.

If for a given diode I_0 = 5 xx 10^ -12` A and T =

300 K, then - What will be the current if

reverse bias voltage changes from 1 V to 2 V?

Watch Video Solution

18. Write the truth table for a NAND gate

connected as given in Fig. 14.45. Hence identify

the exact logic operation carried out by this

https://dl.doubtnut.com/l/_9ajX2UqM3u19
https://dl.doubtnut.com/l/_h698DIE6V986


circuit. :

Watch Video Solution

19. You are given two circuits as shown in Fig.

14.46, which consist of NAND gates. Identify

the logic operation carried out by the two

circuits. :

https://dl.doubtnut.com/l/_h698DIE6V986
https://dl.doubtnut.com/l/_sw2UP04Ep999


  

Watch Video Solution

20. Write the truth table for circuit given in

Fig. 14.47 below consisting of NOR gates and

identify the logic operation (OR, AND, NOT)

https://dl.doubtnut.com/l/_sw2UP04Ep999
https://dl.doubtnut.com/l/_8S7mAfMbUVhJ


which this circuit is performing. 

Watch Video Solution

21. Write the truth table for the circuits given

in Fig. 14.48 consisting of NOR gates only.

Identify the logic operations (OR, AND, NOT)

https://dl.doubtnut.com/l/_8S7mAfMbUVhJ
https://dl.doubtnut.com/l/_8vJ0YV8rhmcE


performed by the two circuits. 

Watch Video Solution

https://dl.doubtnut.com/l/_8vJ0YV8rhmcE

