
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS

(HINGLISH)

SOLIDS AND SEMICONDUCTOR DEVICES

Illustration Type

1. In a pure semiconductor the number of conduction

electrons is per cubic metre.How many holes are

there in a sample of size 

Watch Video Solution

6 × 1019

1cm × 1cm × 1mm?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vPQufIlkOzaJ


2. Find the maximum wavelength of electromagnetic

radiation which can create a hole-electron pair in

germanium.The band gad in germanium os 0.65eV.

Watch Video Solution

3. A p-type semoconductor has acceptor levels 

above the valence band. Find the maximum wavelength of

light which can create a hole.

Watch Video Solution

57meV

https://dl.doubtnut.com/l/_vPQufIlkOzaJ
https://dl.doubtnut.com/l/_OAvDfcDoAf5W
https://dl.doubtnut.com/l/_mXQC4ztF9xtC


4. A semiconductor has equal electron and hole

concentration of . On doping with a certain

impurity, the hole concertraction increases to

. (i) What type of semiconductor is obtained

on doping? (ii) Calculate the new electron hole

concentration of the semiconductor. (iii) How does the

energy gap vary with doping?

Watch Video Solution

2 × 108m−3

4 × 1010m−3

5. A semiconductor has an electron concentration of

 and a hole concentration of 

. Calculate its conductivity. Given electron

0.45 × 1012m−3

5.0 × 1020m−3

https://dl.doubtnut.com/l/_FJf0ctQu2lbr
https://dl.doubtnut.com/l/_c5o6lMiHb6KF


mobility , hole mobility 

,

Watch Video Solution

= 0.135m2V −1s−1

= 0.048m2V −1s−1

6. A semiconductor is known to have an electron

concentration of  and a hole concentration

 Is the semi-conductor n-type or p-type?

What is the resistivity of the sample, if the electron

mobility is ? Take charge on electron, 

.

Watch Video Solution

5 × 1012cm−3

8 × 1013cm−3

23, 000cm2V −1s−1

e = 1.6 × 10−19C

https://dl.doubtnut.com/l/_c5o6lMiHb6KF
https://dl.doubtnut.com/l/_gOB8dcSIcK1V


7. Determine the number density of donor atoms which

have to be added to an intrinsic germanium

semiconductor to produce an n-type semiconductor of

conductivity , given that the mobility of

electron in n-type germanium is .

Neglect the contribution of holes to conductivity.

Watch Video Solution

5Ω−1cm−1

3900cm2V −1s−1

8. A battery of emf  is connected across a block of

length  and area of cros-section . If the

block is of intrinsic silocon at , �nd the electron and

hole currents. What will be the magnitude of the total

current? What will be the magnitude of the total current

2V

0.1m 1 × 10−4m2

300K

https://dl.doubtnut.com/l/_XYXy7cZwjR3n
https://dl.doubtnut.com/l/_rWSDQKQc2Wde


if germanium is used instead of silicon? 

Given that for  at : 

 and

intristic carrier concentration . For 

 at

 and

Watch Video Solution

Si 300K

μe = 0.135m2V −1s−1, μh = 0.048m2V −1s−1

ni = 1.5 × 1016m−3

Ge

300K : μe = 0.39m2V −1s−1, μh = 0.19m2V −1s−1

ni = 2.4 × 1019m−3

9. If resistivity of pure silicon is , and the

electron and hole mobilities are  and 

 respectively, determine the resistivity of

a specimen of the material when  atoms of

3000Ωmeter

0.12m2V −1s−1

0.045m2V −1s−1

1019

https://dl.doubtnut.com/l/_rWSDQKQc2Wde
https://dl.doubtnut.com/l/_NoWgVPTkYHKo


phosphorous are added per  are also added. Given

charge on electron .

Watch Video Solution

m3

= 1.6x10−19C

10. In an intrinsic semiconductor the energy gap

. Its hole mobility is much smaller than

electron mobility and independent of temperature. What

is the ratio between conductivity at  and ?

Assume that temperature dependence intrinstic

concentration  is given by  

, where  is a constant and 

.

Watch Video Solution

Egis1.2eV

600K 300K

ni

ni = n0 exp( )
−Eg

2kT

n0

k=8.62 × 10−5eV /K

https://dl.doubtnut.com/l/_NoWgVPTkYHKo
https://dl.doubtnut.com/l/_XrzUHIY2Csds


11. When the voltage drop across a  junction diode is

increased from  to , the change in the diode

current is . What is the dynamic resistance of the

diode?

Watch Video Solution

p. n

0.65V 0.70V

5mA

12. Figure shos the characteristic curve of a junction

diode. Determie the d.c. and a.c. resistance of the diode,

when it operates at .

View Text Solution

0.3V

https://dl.doubtnut.com/l/_1b5bsJxJREyz
https://dl.doubtnut.com/l/_YUWwzhnmjEE6


13. The volt-ampere characteristic of a silicon diode is

shown in �g. Determine the resistance of the diode at (i)

 and (ii) .  

Watch Video Solution

ID = 20mA VD = − 10V

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


14. A  junction diode when forward biased has a

drop of  which is assumed to be independent of

current. The current in excess of  through the

diode produces a large Joule heating which damages

(burns) the diode. If we want to use a  battery to

forward bias the diode, what should be the vlaue of

resistor used in series with the diode so that the

maximum current does not exceed ?

Watch Video Solution

p − n

0.5V

10mA

1.5V

5mA

15. A 2V battery may be connected across the points A

and B as shown in �gure. Assume that the resistance of

each diode is zero in forward bias and in�nity in reverse

https://dl.doubtnut.com/l/_zyThgIbZdLcG
https://dl.doubtnut.com/l/_vvqNHyg16rvP


bias.Find the current supplied by the battery if the

positive terminal of the battery is connected to (a) the

point A (b)the point B. 

Watch Video Solution

16. Draw the circuit to forward bias a diode. (The supply is

 and  battery). If the diode is made of silicon

and knee voltage is , and a current of  passes

through the diode, �nd the wattge of the resistor and the

diode.

Watch Video Solution

3V 100mA

0.7V 20mA

https://dl.doubtnut.com/l/_vvqNHyg16rvP
https://dl.doubtnut.com/l/_rkXL96FVViCI


17. In �gure what is the voltage needed to maintain 

across the load resistance  of , assuming that the

series resistance  is  and the zener requires a

minimum current of  to work satisfactorily? What is

the zener rating required?

View Text Solution

15V

RL 2K

R 200Ω

10mA

18. A potential barrier of 0.50V exists across a p-n

junction.(a) If the depletion region is m

wide,what is the intensity of the electric �eld in this

region?(b) An electron with speed

approaches the p-n junction form the n-side.With what

speed will it enter the p-side?

5.0 × 10−7

5.0 × 105ms−1

https://dl.doubtnut.com/l/_yAFakF3oVh1q
https://dl.doubtnut.com/l/_1Xixj2MI7fy8


Watch Video Solution

19. 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

20. The turns ratio of a transformer used in a half wave

recti�er ils . The primary is connected to the power

mains . Assuming the diode resistance in

12: 1

220V , 50Hz

https://dl.doubtnut.com/l/_1Xixj2MI7fy8
https://dl.doubtnut.com/l/_kRVAwik290OO
https://dl.doubtnut.com/l/_Hrgzbsb89n5D


forward bias to be zero, calculate the d.c. voltage across

the load.

View Text Solution

21. In a centre trap full wave recti�er, the load resistance

. Each diode has a forward bias dynamic

resistance of . The voltage across half the secondary

winding is . Find (i) the peak value of current

(ii) the dc value of current and (iii) the rms value of

current.

Watch Video Solution

RL = 1kΩ

10Ω

220 sin 314t

https://dl.doubtnut.com/l/_Hrgzbsb89n5D
https://dl.doubtnut.com/l/_6S9157AZKr0m


22. Assume that the silicon diode in the circui shown in

�g. requires a minimum current of  to be above the

knee point  of its  characteristics. Aslo

assume that the voltage across the diode is independent

of current above the knee point. 

(a) If , what should be the maximum value of 

so that the voltage is above the knee point? 

(b) If , what should be the value of  to

estabilish the current of  in the circuit? 

(c) What is the power dissipated in the resistance  and

in the diode, when a current of  �ows in the circuit

at ?  

(d) If , what is the minimum voltage  required

to keep the diode above the knee point?

Vi T t S l ti

1mA

(0.7V ) I − V

VB = 5V R

VB = 5V R

5mA

R

5mA

VB = 6V

R = 1kΩ VB

https://dl.doubtnut.com/l/_2Ia50NfZfkYI


View Text Solution

23. In a  junction diode, the currect  can expressed

as  where  is called the reverse

saturation current,  is the voltage across the diode and

is positive for forward bias and negative for reverse bias,

and  is the current through the diode,  is the

Boltzmann constant  and  is the

absolute temperature. If for a given diode

 and , then  

(a) What will be the forward current at a formward

voltage of  ?  

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

across the diode is increased to  ?  

( c) What is the dynamic resistance ? 

p − n I

I = I0 exp( − 1)
eV

2kBT
I0

V

I KB

(8.6 × 10−5eV /K) T

Io = 5 × 10−12A T = 300K

0.6V

0.7V

https://dl.doubtnut.com/l/_2Ia50NfZfkYI
https://dl.doubtnut.com/l/_laCjtmaoBy7n


(d) What will be current if reverse bias voltage changes

from  to  ?

Watch Video Solution

1V 2V

24. In a common emiter transistor circuit, if the collector-

emitter voltages changes by , the collector current

changes by . What is the output resistance of

the circuit,

Watch Video Solution

0.2V

0.004mA

25. If a change of  in the base current of an

 transistor in  causes a change of  in

100μA

n − p − n CE 10mA

https://dl.doubtnut.com/l/_laCjtmaoBy7n
https://dl.doubtnut.com/l/_l1XjRKzaqHf1
https://dl.doubtnut.com/l/_WHwxbt9kQaBB


the collector current, the  current gain of the transistor

is

Watch Video Solution

ac

26. What is the change in the collector current, in a

transistor of a.c. current gain 150 for a  change in

its base current?

Watch Video Solution

100μA

27. A transistor has a current gasin of 30. If the collector

resistance is , input resistance is , calculate its

voltge gain?

W t h Vid S l ti

6kΩ 1kΩ

https://dl.doubtnut.com/l/_WHwxbt9kQaBB
https://dl.doubtnut.com/l/_kqD5MHLlhP12
https://dl.doubtnut.com/l/_V6zYXFhQ8V2V


Watch Video Solution

28. For a transistor connected in common emitter mode,

the voltage drop across the collector is  and  is 50.

Find the base current is  is 

Watch Video Solution

2V β

RC 2K

29. In a transistor connected in a common emitter mode

it has,

 Find

the voltage gain.

Watch Video Solution

Rc = 4kΩ, Ri = 1kΩ, Ic = 1mA and Ib = 20μA.

https://dl.doubtnut.com/l/_V6zYXFhQ8V2V
https://dl.doubtnut.com/l/_5prL2ueYnjU4
https://dl.doubtnut.com/l/_QFRLGy6z6Q3r
https://dl.doubtnut.com/l/_379wviQEAhFl


30. In a silicon transistor, a change of  emitter

current produces a change of  in the collector

current. What change in the base current is necessary to

produce an equivalent change in the collector current?

Find the values of  and .

Watch Video Solution

80mA

7.9mA

α β

31. Two ampli�ers are connected as shown in �g. Find  if

 and  for each

diode. 

Watch Video Solution

V0

G1 = 20, G2 = 10 Vin = 50, V . VZ = 10V

https://dl.doubtnut.com/l/_379wviQEAhFl
https://dl.doubtnut.com/l/_pRFxyhlXJCeH


32. A transistor has . If the emitter current is 

, what is (a) the collector current, (b) the base

current and (iii) gain ?

Watch Video Solution

α = 0.95

10mA

β

33. The input resistance of a silicon transistor is . Its

base current is changed by  which results in the

change in collector current by . This transistor is

used as a common emitter ampli�er with a load

resistance of . What is the voltage gain of the

ampli�er.

Watch Video Solution

665Ω

15μA

2mA

5kΩ

https://dl.doubtnut.com/l/_pRFxyhlXJCeH
https://dl.doubtnut.com/l/_Qfdp6YkSMLaY
https://dl.doubtnut.com/l/_Kj9MP2dg8msd


34. In a silicon transistor, base current is changed by

. This result in a change of  in base-emitter

voltage and a change of  in the collector current. 

Find the input resistance,  and transconductance of

the transistor. 

The transistor is used as an ampli�er with the load

resistance . What is the voltage gain of the ampli�er?

Watch Video Solution

20μA 0.02V

2mA

βa .c .

5kΩ

35. In a transistor ampli�er  and

internal resistance of the transistor . Calculate

the voltage ampli�cation and power ampli�cation.

W t h Vid S l ti

β = 62, RL = 5000Ω

= 500Ω

https://dl.doubtnut.com/l/_Kj9MP2dg8msd
https://dl.doubtnut.com/l/_BVgMOGLpFw42
https://dl.doubtnut.com/l/_J5aInzPjiWT4


Watch Video Solution

36. Output characteristics of an n-p-n transistor in CE

con�guration is shown in the Fig. Determine 

  

(i) dynamic output resistance (ii) dc current gain and (iii)

ac current gain at an opererating point ,

when .

Watch Video Solution

VCE = 10V

IB = 30μA

https://dl.doubtnut.com/l/_J5aInzPjiWT4
https://dl.doubtnut.com/l/_6ZOvg2YLXgos


37. In the circuit Fig. the value of beta is 200. Find

 and , when . The transistor

is in active, cut o� or saturation state. 

Watch Video Solution

IB, VCE, VBE VBC IC = 2.5mA

https://dl.doubtnut.com/l/_6ZOvg2YLXgos
https://dl.doubtnut.com/l/_59SyUeIy3o6Z
https://dl.doubtnut.com/l/_MadwK73AMyA6


38. In the circuit shown in �g., the base current  is 

 and the collector current is . (a) Can this

transistor circuit be used as an ampli�er? (b) What

happen if the resistance  is  and  and 

remain same as above?

View Text Solution

IB

10μA 5.2mA

RC 500Ω IB, IC RB

39. In the circuit shown in Fig. 

if we assume that when the input voltage at the base

resistance is  is zero and  is also zero. What

is  and beta?  

When the input is zero, then  is zero. What would be

5V , VBE VCE

I , I

I

https://dl.doubtnut.com/l/_MadwK73AMyA6
https://dl.doubtnut.com/l/_2ecjwfaBgl0b


the output wave form if the input wave form is as shown

in Fig.

Watch Video Solution

40. An ampli�er is represented by the adjoining circuit . 

is the input resistance of the ampli�er and the voltage 

is appearing across it. This voltage is ampli�ed by a factor

of  and apears across the load as voltage .

View Text Solution

ri

vi

Av v0

41. Fig represents an ampli�er circuit with an input

internal resistance . It is connected to an ac

voltage source through a series resistor of . The no

ri = 50kΩ

100kΩ

https://dl.doubtnut.com/l/_2ecjwfaBgl0b
https://dl.doubtnut.com/l/_t2PXFQOK4bDY
https://dl.doubtnut.com/l/_EWsVG2vxq6DS


load voltage gain of the transistor is 100. What is the

apparent gain of the ampli�er?

View Text Solution

42. In the circuit, shown in �g .

Find  and gain  and ?  

View Text Solution

vs = 0.2V , v0 = − 10V

vi Av = v0 /vi A ′
v =

v0

vs

https://dl.doubtnut.com/l/_EWsVG2vxq6DS
https://dl.doubtnut.com/l/_t6WOVVXJ6ZzL


43. Perform binary addition on the following sets

numbers. 

(a) 110010 and 111101 (b) 101010 and 010101 (c) 111111 and

000001

Watch Video Solution

44. Complement  the following binary numbers.  

(a) 110010 (b) 111101 (c) 101010 (d) 111111

Watch Video Solution

(1' s)

45. Find the  complement of the following numbers? 

(a) 111111 (b)000000 (c) 101010 (d) 001001

2' s

https://dl.doubtnut.com/l/_aguSFKvQwFP0
https://dl.doubtnut.com/l/_KS0HPqtSfqi0
https://dl.doubtnut.com/l/_dN562LXZZhza


Watch Video Solution

46. Perform subtraction on the following sets of numbers.

(a) 110010 and 111101 (b) 010101 and 101010 (c) 1000001

and1111111

Watch Video Solution

47. Write the output waveform of the OR gate for the

inputs

Watch Video Solution

https://dl.doubtnut.com/l/_dN562LXZZhza
https://dl.doubtnut.com/l/_ycjFucpnSVLe
https://dl.doubtnut.com/l/_bEJ7KvJor3iu


48. Two input waveforms  and  shown in �g (a) are

applied to an AND gate.Write the output waveform. 

Watch Video Solution

A B

49. Write the output waveform for the gates

View Text Solution

https://dl.doubtnut.com/l/_a2jWgRk7FhEc
https://dl.doubtnut.com/l/_QS2lFW43uAgT


50. Write the Boolean equation and the truth table for

the circuit shown in �g. What will be the output if both

inputs are high?

View Text Solution

51. Express by a truth table, the output Y for all possible

input A and B in the following circuit Fig. 

Watch Video Solution

https://dl.doubtnut.com/l/_4CH185TFln4h
https://dl.doubtnut.com/l/_g80RqHo1rez4
https://dl.doubtnut.com/l/_bA5LErQ5CzcV


52. The output of an OR gate is connected to both the

input of a NOR gate. Draw the logic circuit of the

combination and write the truth table.

Watch Video Solution

53. The output of and AND gate is connected to both the

inputsof a NAND gate. Draw the logic circuit of this

combinationn of gates and write its truth table.

Watch Video Solution

54. Identify which basic gate, OR, AND and NOT is

represented by the circuits in the dotted line boxes 1, 2

https://dl.doubtnut.com/l/_bA5LErQ5CzcV
https://dl.doubtnut.com/l/_44mUpjFhxHQA
https://dl.doubtnut.com/l/_ecA1qWSmvWkh


and 3 Fig. 

Watch Video Solution

55. Write the truth table for the circuit shown in �g. Show

that it represents a XOR gate. 

Watch Video Solution

https://dl.doubtnut.com/l/_ecA1qWSmvWkh
https://dl.doubtnut.com/l/_Fu8uYKOLY2Vn


Problem Type

56. Write the Boolean equation and the truth table for

the circuit shown in �g. Which input words does the

circuit recognise? 

Watch Video Solution

1. Mobilities of electorns and holes in a sample of intrinsic

germanium at room temperature are 0.54m2V −1s−1

https://dl.doubtnut.com/l/_KKzLUiOFrLqH
https://dl.doubtnut.com/l/_6QkuFOTA0KoQ


and  respectively.  

If the electron and hole densities are equal to

 calculate the germanium conductivity.

Watch Video Solution

0.18m2V −1s−1

3.6 × 1019m−3

2. An -type silicon sample of width ,

thickness  and length  carries a

current of  when the voltage is applied across the

length of the sample. What is the current density? If the

free electron density is  then �nd how much

time does it take for the electrons to travel the full length

of the sample?

View Text Solution

n 4 × 10−3m

25 × 10−5m 6 × 10−2m

4.8mA

1022m−3

https://dl.doubtnut.com/l/_6QkuFOTA0KoQ
https://dl.doubtnut.com/l/_yZtoUjMNdcl0


3. In n-p-n transistor circuit, the collector current is 

. If  of the holes reach the collector, �nd emitter and

base currents.

Watch Video Solution

10mA

90%

4. In an n-p-n transistor  electrons enter the emitter

in s. If 2% of the electrons are lost in the base, �nd

the current transfer ratio and the current ampli�cation

factor.

Watch Video Solution

1010

10−6

https://dl.doubtnut.com/l/_BjA2dhsbTkdD
https://dl.doubtnut.com/l/_VCZsehKedFuN


5. For a semiconductor of band energy gap ,

calculate the wave-length of the emitted radiation when a

conduction hand electron combines with a valence band

hole. Given Planck's constat 

Watch Video Solution

1.5eV

6.6 × 10−34Js

6. A  Zener diode along with a series resistance R is

connected across a  supply. Calculate the minimum

value of the resistance, as required, if the maximum Zener

current is .

Watch Video Solution

10V

40V

50mA

https://dl.doubtnut.com/l/_9fWdKwGWkJQr
https://dl.doubtnut.com/l/_Pnr3mFfHjPnz


7. A transistor is connected in common emitter

con�guration. The collector supply is 8V and the voltage

drop across a resistor of  in the collector circuit is

0.5 V. If the current gain factor  is 0.96, �nd the base

current.

Watch Video Solution

800Ω

(α)

8. An n - p- n transistor is connected in common - emitter

con�guraration in which collector supply is 8 V and the

voltage drop across the load resistance of 

connected in the collector circuit is 0.8 V . If current

ampli�cation factor is 25 , determine collector - emitter

voltage and base current . If the internal resistance of the

800Ω

https://dl.doubtnut.com/l/_dZsKX5jhs95j
https://dl.doubtnut.com/l/_on2ibdfUDwvU


transistor is  , calculate the voltage gain and the

power gain.

Watch Video Solution

200Ω

9. An n-p-n transistor in a common emitter mode is used

as a simple voltage ampli�er with a collector connected

to load resistance  and to the base through a

resistance . The collector-emmiter voltage ,

the base-emitter voltage , current through

collector is  and the current ampli�cation factor

RL

RB VCE = 4V

VBE = 0.6V

4mA

https://dl.doubtnut.com/l/_on2ibdfUDwvU
https://dl.doubtnut.com/l/_pwV3o4M24wYs


Others

 Calculate the value of  and .  

Watch Video Solution

β = 100 RL RB

https://dl.doubtnut.com/l/_pwV3o4M24wYs


1. The energy of a photon of sodium light 

equal the band gap of a semiconducting material.(a)Find

the minimum energy E requried to create a hole-electron

pair.(b)Find the value of at a temperature of 300K.

Watch Video Solution

(λ = 589nm)

E/kT

2. A doped semiconductor has impurity levels 

below the conduction band. Is the material -type or -

type? Find the maximum wavelength of ight so that an

electron of impurity level is just able to jump to into

conduction band.

View Text Solution

30meV

n p

https://dl.doubtnut.com/l/_6uNnL9HmhMPO
https://dl.doubtnut.com/l/_8sqyQuUP0jZG
https://dl.doubtnut.com/l/_yDaMjAY26zMh


3. The bank gap of an alloy semiconductor galiumarseide

phosphie is . Calculate the wavelength of

radiation that is emitted when electrons and holes in this

material combine directly. What is the colour of the

emitted radiation? Take 

Watch Video Solution

1.98eV

h = 6.6 × 10−34Js

4. The number density of electrons and holes in intrinsic

silicon at a given temperature is .

Calculate the resistivity and conductivity of the silicon.

Given electron mobility  and hole

mobility 

View Text Solution

4.94 × 1010cm−3

= 100cm2V −1s−1

= 1000cm2V −1s−1

https://dl.doubtnut.com/l/_yDaMjAY26zMh
https://dl.doubtnut.com/l/_JxK51RZXW0aN


5. Determine the number density of donor atoms which

have to be added to an intrinsic germanium to produce

an -type semiconductor of conductity . Given

the mobility of electrons . Neglect the

contribution of holes to the conductivity.

Watch Video Solution

n 0.06Sm−1

= 0.39m2V −1s−1

6. Germanium is doped one part million with indium at

room temperature. Calculate the conductivity of doped

germanium. Given: concentration of Ge atoms

, intrinsic carrier concentration = 4.4 × 1028m−3

https://dl.doubtnut.com/l/_JxK51RZXW0aN
https://dl.doubtnut.com/l/_ynimsw5KIqz0
https://dl.doubtnut.com/l/_u7gsXBRzUPWi


 and 

View Text Solution

(ni) = 2.4 × 1019m−3, μe = 0.39m2V −1s−1

μk = 0.19m2V −1s−1

7. Determine the conductivity and resistivity of pure

germanium at  assuming that at this temperature

the concentration of germanium is . The

electron and hole mobilities are  and 

 respectively.

View Text Solution

300K

2.5 × 1013cm−3

3600cm2V −1s−1

1700cm2V −1s−1

8. The resistivity of pure germanium at a particular

temperature is . If the material is doped with 0.52Ωm 1020

https://dl.doubtnut.com/l/_u7gsXBRzUPWi
https://dl.doubtnut.com/l/_KE2bttL4iqDh
https://dl.doubtnut.com/l/_pskwAgm3NxOk


atoms  of a trivalent impurity material, determine

the new resistivity. The electron and hole mobilities are

givenn to be  and  respectively.

Watch Video Solution

m−3

0.2 0.4m2V −1s−1

9. A sample of germanium is doped to the extent of 

donor atoms per  and  acceptor atoms per 

. The resistivity of pure germanium at the

temperature of the sample is . Find the total

conduction current density due to an applied electric

�eld of . The electrom and hole mobilities are

given to be  and ,

respectivele.

View Text Solution

1014

cm3 7 × 1013

cm3

60Ωcm

2V cm−1

3800cm2V −1s−1 1800cm2V −1s−1

https://dl.doubtnut.com/l/_pskwAgm3NxOk
https://dl.doubtnut.com/l/_Sod9zdnT6mbv


10. The energy gap in germanium is . Compare the

intrinsic conductivities of germanium at  and .

Take 

View Text Solution

0.75eV

300K 330K

kB = 8.6 × 10−5eV K −1

11. In a photodiode the coductivity increases when the

material is exposed to light. It is found that coductivity

change only if the wavelength is less than . What

is the band gap?

Watch Video Solution

600nm

https://dl.doubtnut.com/l/_Sod9zdnT6mbv
https://dl.doubtnut.com/l/_QYVY0hGCNB4h
https://dl.doubtnut.com/l/_R2skBdNAskBO


12. When the voltage drop across a  junction diode

in increased from  to  the change in the

diode current is . What is the dynamic resistance of

the diode?

View Text Solution

p − n

0.70V 0.71V

10mA

13. A  junction diode can withstand currents up to 

. Under forward bias, The diode has a potential

drop of  across it which is assumed to be

independent of current. The maximum voltage of the

battery used to forward bias the diode when a resistance

of  is connected in series with it is

Watch Video Solution

P − N

10mA

0.5V

200Ω

https://dl.doubtnut.com/l/_3Cxj99c6uHhB
https://dl.doubtnut.com/l/_qIIALI1gVVdL


14. The silicon diode shown in �g. is rated for a maximum

current of . Calculate the minimum value of resistor

 . Asume the forward voltage drop across the diode to

be . 

Watch Video Solution

10mA

R

0.7V

15. Figure Shows a diode connected to an external

resistance and an e.m.f. Assuming that the barrier

potential developed in diode is , obtain the value of0.5V

https://dl.doubtnut.com/l/_qIIALI1gVVdL
https://dl.doubtnut.com/l/_ey41aJIFmP5w
https://dl.doubtnut.com/l/_OlxqWpTqJjYZ


current in the circuit in milliampere. 

Watch Video Solution

16. Find the current through the circuit and the potential

di�erence across the diode shown in �g. The drift current

https://dl.doubtnut.com/l/_OlxqWpTqJjYZ
https://dl.doubtnut.com/l/_dNxXGXLp66Hj


for the diode is  

Watch Video Solution

20μA

17. Determine the currents through the resistance of the

circuits shown in �g. 

https://dl.doubtnut.com/l/_dNxXGXLp66Hj
https://dl.doubtnut.com/l/_KAFGF5GRAVcV


Watch Video Solution

18. Find the equivalent resistnace of the circuit shown in

�g between the points  and  

Watch Video Solution

A B

https://dl.doubtnut.com/l/_KAFGF5GRAVcV
https://dl.doubtnut.com/l/_xgl0nXOW3EKz
https://dl.doubtnut.com/l/_igXlItUbovE8


19. Assuming that the resistance of the meters are

negligible, what will be the readings of the ammeters 

and  in the circuit shown in Fig.  

Watch Video Solution

A1

A2

20. A potential barrier of  exists across a p-n

junction. If the depletion region is  wide, what

0.60V

6.0x10−7m

https://dl.doubtnut.com/l/_igXlItUbovE8
https://dl.doubtnut.com/l/_ZzurjNNhdzzU


is the intensity of the electric �eld in this region. An

electron with speed  approaches the p-n

junction from the n-side, with what speed will it enter p-

side.

Watch Video Solution

5.0x105ms−1

21. A sinusoidal voltage of rms value  is applied to a

diode and a resistor  in the circuit shown in �g. Show

that half wave rectifaction occurs. If the diode is ideal,

220V

R

https://dl.doubtnut.com/l/_ZzurjNNhdzzU
https://dl.doubtnut.com/l/_sxVwkY1902kL


what is the rms voltage across? 

View Text Solution

22. In a full wave junction diode recti�er, the input a.c. has

an rms value of . The transformer used is a step up

transformer having transformation ratio . Calculate

the d.c. and a.c. voltages in the recti�ed output.

Watch Video Solution

10V

1: 2

https://dl.doubtnut.com/l/_sxVwkY1902kL
https://dl.doubtnut.com/l/_GLF1Meg5WFAG
https://dl.doubtnut.com/l/_xXnF9GSh0VOt


23. The applied input a.c. power to a half wave reti�er I

100 watt. The d.c. output power obtained is 40 watt. (i)

What is the recti�cation e�ciency and (ii) What is the

power e�ciency?

Watch Video Solution

24. A crystal diode having internal resistance  is used

as a half recti�er. If the applied voltage is 

volt and load resistance is , �nd (i) maximum output

current (ii) d.c. output current (iii) d.c. output power and

(iv) d.c. output voltage.

View Text Solution

200Ω

V = 50sinωt

800Ω

https://dl.doubtnut.com/l/_xXnF9GSh0VOt
https://dl.doubtnut.com/l/_XlrFMJalSQKr
https://dl.doubtnut.com/l/_EN7MV077a6Rv


25. A transistor has a current gainn of 50. If the collector

resistance is  and the input resistance is 

(approx), �nd the voltage gain of the ampli�er.

Watch Video Solution

5kΩ 1kΩ

26. When the emitter current of a transistor is changed

by , its collector current changes by .

Calculate its CB current gain  and  current gain 

Watch Video Solution

1mA 0.995mA

α CE β

27. A transistor has a base current of  and the

emitter current is . Determine (a) the collector

0.08mA

10mA,

https://dl.doubtnut.com/l/_EN7MV077a6Rv
https://dl.doubtnut.com/l/_ooCLrmpdsnOE
https://dl.doubtnut.com/l/_WoOUkyEB8ym1


current (b)  and (c) 

Watch Video Solution

α β

28. A transistor has . If the emitter current is 

, what is (a) the collector current, (b) the base

current and (iii) gain ?

Watch Video Solution

α = 0.95

10mA

β

29. The collector current for a transistor is , and its

current gains  is . Determine  and 

Watch Video Solution

6.6mA

α 0.95 IB β

https://dl.doubtnut.com/l/_WoOUkyEB8ym1
https://dl.doubtnut.com/l/_XvsJxUUF12dD
https://dl.doubtnut.com/l/_HInnOUcdEjNf
https://dl.doubtnut.com/l/_jUd1ZNC6W76Q


30. The current gain of a transistor in common rase

arrangement is . Find the voltage gain and power

gain if load resistance is 

Watch Video Solution

0.95

200Ω

31. For a  ampli�er the input resistance is  and

the output resistance is  (a) Determine the voltage

gain if the emitter current is  and  (b)

What is the power gain?

Watch Video Solution

CB 800Ω

600kΩ

12mA α = 0.97

https://dl.doubtnut.com/l/_jUd1ZNC6W76Q
https://dl.doubtnut.com/l/_LLqs8D6yiSoD


32. The power gain for common base ampli�er is 800 and

the voltage ampli�cation factor is 840. The collector

current when base current is 1.2 mA is

Watch Video Solution

33. The current gain of a transistor in CB con�guration is

. Find the change in collector current corresponding

to a change of  in the emitter current. What would

be the change in base current?

Watch Video Solution

0.98

5.0mA

https://dl.doubtnut.com/l/_Cf4cBfE9UIRS
https://dl.doubtnut.com/l/_afRTD6olUB8S


34. In common-emitter transistor ampli�er the load

resistance of the output circuit is 1000 times the load

resistance of the input circuit. If , then calculate

the voltage gain.

Watch Video Solution

α = 0.98

35. In a common -emitter transistor ampli�er, an increase

of  in the base current causes an increase of 

in the collector current . Calculat gain . What will be the

change in emitter current? Also calculate current gain 

Watch Video Solution

50μA 1.0mA

β

α

https://dl.doubtnut.com/l/_fChfNfKvGI0i
https://dl.doubtnut.com/l/_UTo67lx6WHU4


36. The base current of a transistor is 0.105 mA and

collector current is . 

Determine the value of  and   

A change of  in the base current produces a change

of 0.65 mA in the collector current. Find .

Watch Video Solution

2.05mA

β, Ie α

27μA

βa .c .

37. A transistor is used in common-emitter mode in an

ampli�er circuit. When a signal of 30mV is added to the

base-emitter voltage, the base current changes by 

and collector current by 3mA. The load resistance is

. Calculate (i) the current gain  (ii) the input

30μA

5kOhm βac

https://dl.doubtnut.com/l/_3xQ2mG1EuRif
https://dl.doubtnut.com/l/_DoHNb30U1pdE


resistance  (iii) trans-conductance and (iv) voltage

gain.

Watch Video Solution

RBE

38. In a transistor circuit shown in �g,  has a resistance

of  has a resistance of , and the direct

current gain of the transistor is 80. Assuming ther is

negligible potential di�erence between  and ,

calculate (a) the base current rent  and (b) the

potential di�erence betwen the collector and emitter.

R

150kΩ, RL 750Ω

B E

IB

https://dl.doubtnut.com/l/_DoHNb30U1pdE
https://dl.doubtnut.com/l/_Vr3P3DFOJ5Tl


Watch Video Solution

39. In the circuit shown in �g the base current

, base resistor  collector

resistor  the collector current 

and the d.c. voltage in the collect circuit . (i)

Can this circuit be used as an ampi�er? (ii) What happens

if the resistance  is  and  and  and 

remain same as above?

View Text Solution

IB = 5.0μA RB = 1.0MΩ

Rc = 1.0kΩ IC = 5.0mA

VCC = 6.0V

RC 400Ω IB, IC iC RB

40. As shown in �g an ampli�er of no load gain 400 and

input resistance  is connected to external signal via100Ω

https://dl.doubtnut.com/l/_Vr3P3DFOJ5Tl
https://dl.doubtnut.com/l/_00t40tD1QQ9X
https://dl.doubtnut.com/l/_Ik98P68oem0t


a series resistance of . What is the apparent voltage

gain?

View Text Solution

300Ω

41. How 2-input NAND gate can be converted into a NOT

gate?

Watch Video Solution

42. Write the truth table of a two input NOR gate. Explain,

using a logic circuit, how a NOR gate can be converted

into an AND gate.

Watch Video Solution

https://dl.doubtnut.com/l/_Ik98P68oem0t
https://dl.doubtnut.com/l/_U1nsQPaMPGhL
https://dl.doubtnut.com/l/_zr2xb9bEouXS


43. Write the Boolean equation and the truth table for

the following circuit? 

Watch Video Solution

44. Write the truth table for the following circuit: 

Watch Video Solution

https://dl.doubtnut.com/l/_4I84RujbtfQ5
https://dl.doubtnut.com/l/_G87uDIMiN127


45. Write the logic table for the following circuit: 

Watch Video Solution

46. Write the truth table for the following circuit? Give

the name of the resulting gate. 

h id l i

https://dl.doubtnut.com/l/_AnFKCJNPoGXQ
https://dl.doubtnut.com/l/_lH1L33utZMhe


Watch Video Solution

47. Find the output  of the following circuit if the inputs

are: 

Watch Video Solution

Y

A = 0, B = 0, A = 0, B = 1, A = 1, B = 0, A = 1, B = 1

https://dl.doubtnut.com/l/_lH1L33utZMhe
https://dl.doubtnut.com/l/_F9gzGRsHMyym

