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Chapter 21. Semiconductor Electronics: Materials,
Devices and Simple Circuits

In a common emitter transistor amplifier the
audio signal voltage across the collector 1s 3 V.
The resistance of collector 1s 3 k€2, If current
gam1s 100 and the base resistance 1s 2 k€2, the
voltage and power gain of the amplhifier 15
(a) 15 and 200 (b) 150 and 15000
(¢} 20 and 2000 (d)y 200 and 1000

(INEET 2017)
The given electrical network 1s equivalent
1o

DD

(b) NOR gate
(d) AND gate
(NEET 2017)

Which one of the following represents
forward bias diode?

4V
(a) D|

K

AN

—2 N K +2 'V

(b) Dl ANV
R

WA
R

AN

(a) OR gate
(¢) NOT gate

-3 V

3V
(©) B

(d) il =y
L1

(NEET 2017, 2006)

For CK transistor amphier, the audio signal
voltage across the collector resistance of 2 k€2 1s
4 V. If the current amplification factor of the
transistor 18 100 and the base resistance 1s 1 k€2,
then the input signal voltage 1s

(a) 10mV (by 20 mV
(¢) 30mV (dy 15mV
(NEET-IT 2016)

The given circuit has two 1deal diodes connected
as shown in the figure. The current flowing

through the resistance R will be
280
.'I"'l'l'-'l'
R,

\ D, D,

10V -
RZ290 R:220

(a) 2054 (b) 10.0A
(c) LA43A (dy 3.13 A
(NELT-T 2016)

What i§ the output } in the following circunt,
when all the three inputs /1, B, (" are first 0 and
then 1 7

ﬂ.-—Tﬁ
s
(.=

(a) 0,1 (by 0.0

(¢) 1,0 (d)y 1.1

(NEET-IT 2016)

To get output 1 for the following circuit, the
correct choice for the mput 1s

ﬁ@*}}

o
(@) A=1,B=1,C=0
(b) A=1,8=0,C=1
() A=0,8B=1,C=0
(dy A=1,8=0,C=0

(NEET-I 2016)

A npn transistor 1s connected in common
emitter configuration in a given amplifier. A
load resistance of 800 € is connected in the
collector cireunt and the voltage drop across 1t
1s 0.8 V. II the current amplification factor 1s
0.96 and the input resistance of the circuit 1s
192 € the voltage gain and the power gain of
the amphifier will respectively be
(a) 4.4 (b) 4,3.69
(c) 4.384 (d) 3.69,3 84
(NEET-1 2016)
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10,

12.

13.

Consider the junction diode as 1deal. The value
of current flowing through A5 15

A [ | | k2 B
+4 V 6V
(@) 10'A (hy 107 A
(c) OA (d) 107 A

(NEET-I 2016)
The input signal given to a CE amplifier having
a voltage gain of 150 1s V, = Zuns( | 5¢ +g]
The corresponding output signal will be
(a) 2-‘:-::5([5!+5?E]

(b) 300cos| 151+ 4%]

A

© 300cos| 150+

\ J
)

;.
(d) 75cos ]5:+~”—E (2015)

In the given figure, a diode [ 1s connected
to an external resistance R = 100 € and o
e.m .. of 3.5 V. If the barrier potential developéd
across the diode 15 0.5 V, the curréntun the
circutt will be

[ 100 €
P——WW
R
(]!
sV )
(a) 20 miA (b) 35mA
(¢c) 30mA (d) 40mA  (2015)

Whieh logie gate 1s represented by the
following combination of logic gates?

Fl
A
—) —ov
Ha——[::?ik——-
V}_'
(a) AND (by NOR
(¢) OR (d) NAND

(2015 Cancelled)

[f 1n a p-n junction, a square input signal of
10 V 15 applied. as shown,

14.

16.

+5V
Ry
-5V o o
then the output across R, will be
: : © 5y
(a) (b)
e e 10V
() (d)
=10V o o

(20075 Cancelled)
The given graph vepres@énts [-/ characteristic
for a semiconductor device.

T

1
A

ﬂﬂg/th—ﬁ

Which of the following statement 1s correct?

f@) Itis 1=/ charactenste for solar cell where,
point A represents open circuit voltage
and pomnt 5 short cirewit current.

(b) It 1s for a solar cell and pomnts A and B
represent open crrewlt voltage and current,
respectively.

(¢) It s for a photodiode and pomnts 1 and B
represent open cireutt voltage and current.
respectively.

(d) It 1s for a LED and pomnts 4 and B
represent open cireut voltage and short
cirewit current, respectively. (2014)

The barmer potential of a p-n junction depends on

(1) type ol semiconductor materal

(2) amount of doping

(3) temperature

Which one of the following 1s correct?

(a) (1)and (2) only  (b) (2) only

(¢) (2) and (3) only  (d) (1).(2) and (3)
(2014)

In a common emitter (CE) amplifier having a

voltage gamn G, the transistor used has

transconductance (.03 mho and current gamn

25. If the above transistor 1s replaced with

another one with transconductance 0.02 mho

and current gain 20, the vollage gain will be

B

iy o 3
{_cl:I % ( } 4 I
(c) 3‘5 (d) 15G

(NEET 2013)
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17,

18.

19.

20.

21.

212.

In a n-type semiconductor, which of the

following statement 15 true.

(a) Holes are munonty carners and pentavalent
atoms are dopants.

(b) HHoles are majority carriers and trivalent
atoms are dopants.

(¢) Electrons are majority carriers and
trivalent atoms are dopants,

(d) Electrons are minority carriers and
pentavalent atoms are dopants.

(NEET 2013)

The output (X) ol the logic circuit shown 1n

[igure will be

A ] s
e
(b) x=A+B

(a) X=AB
(d) X=AR

(c) X =iﬁ
(NEET 2013)

The output from a NAND gate 1s divided mnto
two m parallel and fed to another NAND gate.

The resulting gate 15 a

A :D“—hh} :
(
H +
(a) AND gate (b) NOR gate
(¢) OR gate (d) NOT gate

(Karnataka NEET 2013}

One way 1 which the operation ol a wsp-n

transistor differs [rom that of a_psm-p

(a) The emitter junction ipjeels minority
carriers into the base regromofthe p-n-p

(b) The emitter mjects holes o the base of
the p-n-p and elecwons ito the base
region of n-p-n

(¢) The emitter wyeetsTholes mto the base of
n-p-n

(d) The emutter jinetion 1s reversed biased in
n-p-n (Karnataka NEET 2013)

In an unbiased p=» junction, holes diffuse from

the peregion to n-region because of

(a) Theattraction of free electrons of n-region,

(b) The higher hole concentration 1n p-region
than that in n-region.

(¢) The higher concentration of electrons in
the m-region than that i the p-region.

(d) The potential difference across the p-n
Junction. (Karnataka NEET 2013)

Two 1deal diodes are connected to a batlery

as shown i the cirewt. The current supphed

¥ the Rattarr i ) 10 €2
by the battery 1s %#J o
(a)y 0.75A
Dy 209
(b) zero 2 MVW—
() 0.25A !
(d) 0.5A 5y (2012)

23.

24.

25.

20.

2.
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In a CE transistor amplifier, the audio signal
voltage across the collector resistance of
2 k€2 15 2 V. If the base resistance 1s 1 k£2 and
the current amplification of the transistor 1s
100, the mput signal voltage 15

(a) 0.1V (by 10V

(¢) 1mV (dy 10mV  (2012)

C and Si1 both have same lattice structure:

having 4 bonding electrons i each. However,

C 1s insulator where as Si1 1s ntrinsic

semiconductor. This 1s because

(a) In case of C the valenee band 1s not
completely filled at absolute zero
lemperature,

(b) In case of C the comdnetion band 1s partly
filled even at-abselute zero temperature.

(¢) The four bonding electrons 1 the case of
C he i the second orbil, whereas n the
case of Si"they lie in the third.

(d) The fourBbonding electrons n the case of
€ hedn (he third orbit, whereas for S1 they
lie in the fourth orbit. (2012)

Tramsfer characteristics [output voltage (V)

vsanpul voltage (V)] for a base biased transistor

m CE configuration 1s as shown in the figure.

IFor using transistor as a switch, 1t 15 used
Al
Volo 1

(a) 1 region II1

(b} both in region (1) and (I1I)
(c) n region [I

(d) 1 region | (2012)
The higure shows a logie eircuit with two mputs
A and B and the output C. The voltage wave
forms across A, B and C are as given. The

logie cireuit gate 1s

A—-....r,-

COh b b o ts b5
(a) OR gate (by NOR gate
() AND gate (d) NAND gale
(2012)
The mput resistance ol a silicon transistor 1s
100 £2. Base current 15 changed by 40 pA which
results i a change n collector current by
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28.

29,

30.

Jl.

32.

2 mA. This transistor 1s used as a common
emitter amphfier with a load resistance of
4 k€. The voltage gamn of the amphfier 1s
(a) 2000 (b) 3000
(¢) 4000 (d) 1000

(Mains 2012)

To get an output Y = 1 1 given cireuit which
ol the followimg mput will be correct”

(a) 1 () ()

(b) 1 0] l
(¢) 1 | ()
(d) O ] 0 (Mains 2012, 2010)

A transistor 1s operated 1n common emitter

configuration at V. = 2 V such that a change

i the base current from 100 pA to 300 uA

produces a change m the collector current from

10 mA to 20 mA. The current gain 1s

(a) 30 (by 75

(¢) 100 (d) 25

In forward biasing of the p-n junction

(a) the positive terminal of the batfery is
connected to p-side and the depletion
region becomes thick.

(b) the positive terminal of tlie battery 1s
connected to n-side and the depletion
region becomes thin.

(¢) the positive termimal 6f the battery 1s
connected to n=side and the depletion
region becomes thick.

(d) the positive terminal of the battery is
connected te psside and the depletion
region bécomes thin. (2011)

Symbali¢ gepresentation ol four logic gates

(2011)

are shown. as

- '_
-—
e — -—
(ii1) (iv)
P hu

Pick out which ones are for AND, NAND and

NOT gates. respectively

(a) (1), (1) and (1v) (b) (111). (11) and (1)

(¢) (), (and (1v)  (d) (), (v) and (111)
(2011)

I[I'a small amount of antimony 15 added to

germanium crystal

(a) 1t becomes a p-type semiconductor

33.

34.

(b) the antimony becomes an acceptor atom
(¢) there will be more [ree electrons than holes
i the semiconductor

(d) 1ts resistance is increased (2011)

A Zener diode, having breakdown voltage
equal to 15V, 15 used m a voltage regulator
cireuit shown i figure. The current through

the diode 1s

+0 W
250 €
0y 15V | kQ
—o
(a) SmA (b) LO'mA
(¢) 15mA (d} 20 mA

(Mains 2011)
In the following figure, the diodes which are

forward biased; o
ANl £10V

| R
EA} +H YV
| R
®) v <
==
i O
© v <
R
5V
!
O |
= R
+H V

(a) (A), (B) and (D)
(¢) (C)and (A)

(b) (C) only
(d) (B) and (D)

(Mains 2011)

PPure 81 at 300 K has equal number of electron (n)

and hole (n,) concentrations of 1.5 x 10" m*

Doping by indium mereases 1, 1o 4.5 x 10" m™,

The doped semiconductor 15 of

(a) p-type having electron concentration
n=>5x10"m"

(b) n-type with electron concentration
n=>5x10%m"

(¢) p-type with electron concentration
n=25x10"m"

(d) n-type with electron concentration
n=2.5%10"m (Mains 2011)



Semiconductor Electronics ; Materials, Devices and Simple Circuits

36.

37.

38.

39.

40.

41.

Which one of the following statement 1s false?
(a) Pure S1 doped with trivalent impurities
gives a p-type semiconductor.

(b) Majority carriers 1n a  n-type
semiconductor are holes,
(¢) Minority carriers in  a p-lype

semiconductor are electrons.
(d) The resistance of mtrinisic semiconductor
decreases with mcerease of temperature

(2010)

Which one of the following bonds produces a
solid that reflects light mn the wvisible region
and whose electrical conductivity decreases
with temperature and has lgh melting point?
(a) metalhic bonding

(b) van der Waal's bonding

(¢) 1ome bonding

(d) covalent bonding (2010)

The device that can act as a complete electronic

cireult 1s

(a) junction diode (b) mtegrated circuit

(¢) junction transistor (d) zener diode
(2010)

A common enutter amphifier has a voltage gain

of 50, an mmput impedance of 100 £ and an

output impedance of 200 €. The power gain of

the amplifier 1s

(a) 500 (by 1000

(¢) 1250 (d) 30 F2040)

The following figure shows a logic gate eircuit

with two mputs A and B and the owtpur Y. The

voltage waveforms of Ay B and Y ar¢ as given.

Ao— Luﬂiu gate Y
He—— circuil
A1 :

0 —fp—a " —
H 1 i .. i i : :

| p—e—e e
Y 0 : - -

_l'l I!'E ILI_-S f-l fﬁ i
The logic gate 1s
(a) NOR gale

(c) AND gate

(b) OR gate
(d) NAND gate
(Mains 2010)

For transistor action

(1) Base, emutter and collector regions should
have similar size and doping
concentrations.

(2) The base region must be very thin and
lightly doped.

42.

43.

44.

.
“h

46.
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(3) The emitter-base junction 1s lorward
biased and base-collector junction 1s
reverse biased.

(4) Both the emitter-base junction as well as
the base-collector junction are forward
biased.

Which one of the following pairs of

statements 1s correct?

(a) (4)and (1)

(¢) (2)and (3)

(b) (1)and (2)
(d) (3)and (4)
(Mains 2010)

A p-n photodiode 15 fabricated [rom a
semiconductor with a band gap of 2.5 eV It
can detect a signal of wavelength

(a) 4000 nm (b) 6000nm

(c) 4000 A (d) 6000A (2009)

The symboalic representation of four logic
gates afe given below

0| >
Hi]o—D,\,—c»—-
-
S
tw;:::::[:::;}--.

The logic symbols for OR, NOT and NAND
gates are respectively
@) (iv). (1), (i11)
(¢) (1), (), (1v)

(b) (1v), (1), (1)
(d) (m), v, ()
(2009)
A transistor 1s operated in common-emitter
configuration at I’ .= 2 V such that a change in
the base current from 100 pA to 200 pA
produces a change n the collector current from
3 mA tol0 mA. The current gain 1s
(a) 100 (b) 150
(¢) 50 (d) 75

Sodium has body centred packing. Distance
between two nearest atoms 1s 3.7 A. The lattice
parameter 1s

(a) 43 A (hy 3.0A
(c) 86A (d) 6.8 A

A p-n photodiode 1s made of a matenal with a
band gap of 2.0 V. The mmimum frequency of
the radiation that can be absorbed by the
matenal 1s nearly
(a) 1= 10" Hz

(¢) 10 x 10" Hz

(2009)

(2009)

(b) 20 = 10" Hz
(d)y 5= 10" Hz
(2008)
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47.

48.

49.

A

If the lattice parameter for a erystalline structure
18 3.6 A_ then the atomic radius i fee erystal 1s
(a) 292A (by 1.27A

(¢) 181A (d)y 210 A (2008)

The voltage gain ol an amplifier with 9%
negative feedback 1s 10. The voltage gamn
without feedback will be

(a) 125 (b)y 100

(c) W (dy 10 (2008)

In the following circuit, the output I for all
possible mnputs /1 and B 15 expressed by the truth
table

A
v
B
(a)y A B Y by A B Y
0 0 1 0 0 1
DO 1 1 0O 1 0
I 0 1 I 0 0
I 1 0 1 1 U
¢c) A B Y dy A B Y
0O 0 0 0 0 0
0 1 1 0 1 0
I 1 ] [ I
L1 1 1 1 &
(2007)
IYor a cubic crystal structure which one of the

lollowing relations andicatimg The cell
characlernistics 18 coxredt!

(a) a# b # cand ot Bf} =y ="9(0°

(b) a=b = ¢ anduotlsr Bzt ¥ = 90°

(¢) a=b=cafll =PH=y=90°

(d) a# bhzeamd = 3 and y # 90° (2007)

[n the efcfgy Band diagram ol a material
sheawen beltww, the open circles and filled circles
denofé holes and electrons respectively, The
material 1s

E

] |
r

E-C

ALALALRL LA LSS

o S
St e

i
E———

F ol 8
el

L

(a) an msulator (b) a metal
(¢) an n-type semiconductor

(d) a p-type semiconductor. (2007)

17

The following figure shows a logic gate circuit
with two mnputs A and B and the output ¢

A logic gate

I— f_‘
circunt

B e———

The voltage waveforms of A, £ and C are as
shown below,

LML,
e
Gl

The logié curcut gate 1s

(a) OR gate (b) AND gate

(¢c] NAND gate (d) NOR gate.
(2006)

53, ‘A transistor 1s operated in common emitter

h
L

56.

eanfiguration at constant collector voltage
I+ = 1.5V such that a change 1n the base current
from 100 pA to 150 pA produces a change in
the collector current from 5 mA to 10 mA. The
current gaimn [} 1s
(a) 30

(c) 75

(b) 67

(d) 100, (2006)

Choose the only false statement from the

following.

(a) In conductors the valence and conduction
bands overlap.

(b) Substances with energy gap ol the order
of 10 eV are insulators.

(c) The resistivity of a semiconductor
increases with increase in temperature.

(d) The conductivity of a semiconductor
mmereases with increase 1 temperature.

(2005)

Zener diode 15 used for

(a) amplification

(¢) stabihisation

(d) producmg oscillations i an oscillator
(2003)

(b) rectilication

Application of a forward bias to a p-n junction

(a) widens the depletion zone

(b) 1ncreases the potential difference across
the depletion zone
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6.

61.

62.

(¢) ereases the number ol donors on the »

s1de
(d) decreases the electnie field in the depletion
ZOne. (201035)

Carbon, silicon and germanium atoms have

four valence electrons each, Their valence and

conduction bands are separated by energy

band gaps represented by (E,)q, (Ey)s and

(Fy)e respectively. Which one of the following

relationships 18 true n thewr case?

(a) {Eg}{: > {Eglsi (b) {Eg_]rj < {Eglsl

(€) (Eg)c = (Eps; (d) (Epe < (Eyge
(20053)

Copper has face centered cubic (fce) lattice
with interatomic spacing equal to 2.54 A. The
value of lattice constant for this lattice 1s
(@) 2.54 A (b) 359A

(¢) 1.27A (d) 508A. (2005)

[n a p-n junction photo cell. the value of the

photo-electromotive force produced by

monochromatic hight 1s proportional to

(a) The barmer voltage at the p-n junction.

(b) The mtensity of the hght falling wni™the

cell.

(¢) The frequency of the hight falling 6nthe

cell.

(d) The voltage applied at thé p=a. junction.
(2005)

In semiconductors atha reéoni €mperature
(a) the valence band is partially empty and
the conduction band 1s partially hilled
(b) the valenge band is completely filled and
the conduelion band 1s partially filled
(¢) the'walénee band 1s completely filled
(d) theweondiction band 1s completely empty
(2004)

The peak voltage 1in the output of a hall wave
diode rectifier fed with a smusoidal signal
without filter 1s 10 V. The d ¢. component of the
output voltage 1s

(@) 1042V (b)
(¢) 10V (d)

10/ V

20V (2004)

The output of OR gate 15 1
(a) 1f both inputs are zero
(b) 1l either or both mputs are 1
(c) only 1f both mputs are |
(

d) 1f erther mput 15 zero 2004)

63.

64.

65.

66.

67.

68.
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Of the diodes shown n the following diagrams,
which one 1s reverse biased ?

o |
(a) -12V
R
-5Y
i
(b) =L
B K
- 10V
+ S5
K
LC) _.L_ ot
+ 10V
R (2004)
)y | Mww—I
\ } +%\f s

Reverse bias apphed to a junction diode

(a) lowers the potential barrier

(b) raises the potential barrier

(¢) increases the majority carrier current

(d) mcreases the munority carrer current
(2003)

A n-p-n transistor conducts when

(a) both collector and emutter are positive with
respect to the base

(b) collector 1s positive and emitter 1s negative
with respect to the base

(c) collector 1s posiive and emilter 1s at same
potential as the base

(d) both collector and emmtier are negative wath
respect to the base (2003)

If a full wave rectifier circuit 1s operating from
50 Hz mans, the fundamental frequency mn the
ripple will be

(a) 25Hz (by 50 Hz
(c) 70.7Hz (d) 100 Hz

Barrier potential of a p-n junction diode does
not depend on

(a) diode design
(¢) forward bias

(2003)

(b) temperature
(d) doping density

(2003)
Number of atom per umt cell in B.C.C.
(a) 9 (b) 4
(¢) 2 (dy 1. (2002)
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69.

70.

71.

T

73.

74.

For a transistor %:{].Qﬁ*mun current gain
E

for common emutler 1s

(a) 12 (b) 6

(c) 48 (d)y 24 (2002)

In a pn junction

(a) high potential at » side and low potential at
p side

(b) high potential at p side and low polential
at n side

(¢) p and n both are at same potential

(d) undetermined. (2002)
The given truth table 1s for which logic gate

A| B| Y

I | ()

{) | ]

1 | 0 1

) () |
(a) NAND (b)y XOR
(¢) NOR (d) OR

(2002, 2001, 1998, [994)

For the given circuit of p-n junction. diade

which 1s correct

'{5- o

—l ‘-r

{a) 1 forward l;}iu:-: the voltage agross K 1s [
(b) 1n reverse bias the valtage across R 1s I
(¢) i forward bas thévoltage across R s 217
(d) in reverse biassthe valtage across R is 21”

(2002)
The currént in thie cireuit will be
2000 D
i.l'li'*l_ s Iq |
TN T
w00 SV
Ve |+
(a) 5/40 A (by 5/50 A
(c) 5/10 A (dy 57200 A ¢2001)
d

T . " L .
For a common base circuit 1f T (.98 then
i

current gain for common emitter cireurt will be
(a) 49 (b) 98

(c) 4.9 (dy 255 (2001)

N,

76.

1

78.

79.

80,

8.

82.

The cations and amions are arranged in
alternate form n

(a) metallic crystal

(b) 10mic crystal

(¢) covalent crystal

(d) semi-conductor crystal, (2000)

From the followmg diode cirewt, which diode
1s 1 lorward biased condition

) 2 {>} 2N

(2000)

-0 oL
@ P=— ®) P=r—
B-1
(c) (1="-HEI—-* (d) LIEI= 1. (2000)
A p-n junction diode can be used as
(a) condenser (b) regulator
(¢) amphiier (d) rectifier (1999)

Sodium has body-centred packing. If the
distance belween two nearest atoms is 3.7 A,
then lattice parameter 1s
(a) 43 A
(c) 33A

(by 3.9A

(d) 48 A (1999)

In a p type semiconductor, the majority carriers
of current are
(@) protons
(¢) holes

(b) electrons
(d) neutrons (/999

In forward bias, the width of potential barrier

in a p-n junction diode

(b) decreases

(d) first (a) then (b)
(1999)

(a) remains constant
(¢) 1ncreases

Depletion layer consists of

(a) mobile 10ns (b) protons

(¢) electrons (d) mmmobile 10ns
(1999)
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83.

84.

= =
n

86.

87.

885.

89.

In a junction diode. the holes are due to
(a) extra electrons (b) neutrons
(¢) protons

() missing of electrons (1999)

Which of the following, when added as an
impurity into the silicon produces n type
semiconductor?

(a) B (b) Al

(c) P (d) Mg (1999)

The cause of the potential barrier in a p-n diode

1S

(a) depletion of negative charges near the
junction

(b) concentration of positive charges near the
Junction

(¢) depletion ol positive charges near the
junction

(d) concentration of positive and negative
charges near the junction (1995)

Which of the following gates will have an
output of 17

e D
(@) |
0
& T o
p—
(©) t————::::)}__-

O TN D— s
The transfer ratio [} of awwransistor is 50, The
mput resistance ol thewransstor when used n
the common-emutter eonfiguration 1s | k€, The
peak value of tle eplleetor A.C. current for an
A.C. mpul voliagewf0.01 V peak 1s
(a) 0.2 mi (by 0.01 mA
(c) 106 A (d) 500 uA

A semieonducting device 15 connected m a
series circuil with a batterv and a resistance.
A current 15 [ound to pass through the circuit,
I the polanty of the battery 1s reversed, the
current drops to almost zero. The device may
be

(a) a p-type semiconductor
(b) an ntrinsic semiconductor
(c) a p-n junction

(d) an n-tvpe semiconductor

(1998)

(1998)

The diode used in the cireuit shown in the
[igure has a constant voltage drop at 0.5 V at
all currents and a maximum power rating of
100 milh watts. What should be the value of

90.

91.

92

93.

924.
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the resistor R, connected 1n series with diode
for obtaiming maximum current?

R 0.5V
= MWNW——
1.5V
||
||
(a) 6.76Q (b) 20 Q
(¢) 5Q (d) 56Q  (1997)

The correct relationship between the two
current gains o and [} 1n @ wansistor 1s

8 RO i -

@ %=1 L Bl
o o
© P At 9 o -1

(1997)

Thetfollowing truth-table belongs to which
one of fhe following four gates?

A B Y

I 1 0

I 0 0

0 1 0

0 0 I
(a) XOR (by NOR
(c) OR (d) NAND

(1997 [1995)

To obtain a p-type germanmium semiconductor,
it must be doped with
(a) mdium
(c) arsenic

(b) phosphorus
(d) antimony,
(1997)

When npn transistor 1s used as an amplifier,

then

(a) electrons move from collector to base

(b} holes move from base to emitter

(¢) electrons move from base to collector

(d) electrons move from emitter to base.
(1996)

When arsenic 1s added as an impunty to silicon,
the resulting material 1s

(a) m-lype conductor

(b) n-type semiconductor

(¢) p-type semiconductor

(d) none of these. (1996)
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96.

97.

98.

99.

When using a triode. as an amplihier, the

electrons are emutted by

(a) gnd and collected by cathode only

(b) cathode and collected by the anode only

(¢) anode and collected by cathode only

(d) anode and collected by the grid and by
cathode (1996)

This symbol represents

Ao—
Bo—— Y

(a) AND gate (b) NOR gate
(¢) NAND gate (d) OR gate (1996)

[Distance between body centred atom and a
corner atom in sodium (a = 4.225 A) 1s
(@) 2.99 A (b) 2.54 A

(¢) 3.66A (d) 3.17A. (1995)

[n the case of forward biasing of p-n junction,
which one of the following figures correctly
depicts the direction of flow of carriers?

g
) =+
! —t
(a) e
¥
M7
K
=
P :i "
T
| |
| [
o
G |
A
(c)
| |
I %
!
T
L :T n
(d) - Bt (1995)
l 4
I Iper
Diamond 1s very hard because
(a) 1t 18 covalent solid
(b) 1t has large cohesive energy
(¢) high melting pomt
(d) msoluble m all solvents (1993)

100. The part of the transistor which 1s heavily

doped to produce large number of majority
carriers 1s
(a) emtter
(¢) collector
(d) any of the above depending upon the
nature of transistor (1993)

(b) base

101. Which one of the following 15 the weakest

kind of the bonding mn solids?
(a) 10n1C (b) metallic
(¢) van der Waals (d) covalent (/992)

102. For amphfication by a tnode, the signal to be

amplified 15 given to
(a) the cathode

(¢) the glass envelope
(d) the anode

(h) the gnid

(1992)

103. For an electronic valve, the plate current / and

plate woltage " in the space charge limited
region are related as

(a) I is proportional to J™°

(b} 1 is proportional to 13

(¢) [ 1s proportional to I7

(dy, 7 1is proportional to 1™ (1992}

104 A prece of copper and other of germanium are

cooled from the room temperature to 80 K. then

(a) resistance ol each will mncrease

(b) resistance ol copper will decrease

(c) the resistance of copper will mncrease while
that of germanium will decrease

(d) the resistance of copper will decrease
while that of germanium will increase

(1992)

105. The depletion laver in the p-n junction region

1s caused by

(a) drft of holes

(b) diffusion of charge carriers
(¢) mugration of mmpurity 1ons

(d) dnift of electrons, (1991]1)

106. The followmng truth table corresponds to the

logical gate

A B ¥

0 0 0

0 I I

I 0 1

| I I

(a) NAND (b)y OR

(c) AND (d) XOR. (1991)

107. To use a transistor as an amplifier

(a) the emitter base junction 1s forward
biased and the base collector junction 1s
reversed biased
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: (b) no bias voltage 15 required (d) number of electrons and holes mcreases
| (¢) both junction are forward biased equally. (1989)
I y ot :n. WY O { ] y ; 3

| ORI ek e eV Deial {14910 111. Radiowaves of constant amphitude can be
| 108.In a common base amplhifier the phase generated with

! difference between the input signal voltage (a) FET (b) hlter

: and the output voltage 1s (¢) rectifier (d) oscillator//989)
: (@) 0 (b) % 112. p-n junction 1s said to be forward brased, when
| t (a) the positive pole of the battery 15 joined
! & = () T (1990 to the p-semiconductor and negative pole
: 2 to the n-semiconductor

| 109. When a triode is used as an amplifier the phase (b) the positive pole of LPE bultery is joined
! difference between the mput signal voltage to the  p-semteonmdiuctor  and
: and the output is p-semiconductor

| @ 0 (b) 1 (¢) the positve pole of the battery 1s
| (¢) m/2 (d) m/4 (1990) connected to mssemiconductor and
| , , | p-semieonductor

: 110. When »n type f"m“w'fmdl“j”':"? - hunirL‘i..l (d) meehanical force is applied in the forward
I (a) lll_lmher of electrons increases while that JPoardbr (1988)
: ol holes decreases .

| (b) number of holes increases while that of | 113. Atmbselute zero, 51 acts as

' electrons decreases fa] non metal (b) metal

: (¢) number of electrons and holes remain (©) insulator (d) none of these.

| same (1955)
|

|

I

I

|

|

I

I

|

|

I

I

|

|

I

I

|

| . Answer Key }

I

| 1. (b)) 2. b 3. d) 4. (b)) 8§ (a) 6. (¢) 7. (b) 8 (&) 9. (d) 10. (b)
: 11. (¢) 12, (a) 13. (by 14. (a) 15. (d) 16. (¢) 17. (a) 18. (a) 19. (a) 20. (b)
| 21. (b 22. (d) 23. (d) 24. (¢) 25. (b) 26. (a) 27. (a) 28. (b)y 29. (a) 30. (d)
: 31. (d) 32. (¢) 33 (a) 34. (¢c) 35 (a) 36. (b) 37. (a) 38. (b) 39. (¢c) 40. (d)
| 41. (c) 42. (c) 43. (b) 44. (c) 45. (a) 46. (d) 47. (b) 48. (b) 49. (c) 50. (c)
| 51. (d) 52. (b) 583. (d) 54. (c) 55. (¢) §6. (d) 57. (a) 58. (b) 59. (b) 60. (a)
: 61. (b) 62. (b) 63. (¢) 64. (b) 65. (b) 66. (d) 67. (a) 68. (¢) 69. (d) 70. (a)
| 71. (&) 72. (a) 73. (b) 74. (a) 75. (b) 76. (a) 77. (b) 78. (d) 79. (a) 80. (c)
: 81. (b) 82. (d) 83. (d) 84. (¢) 85. (d) 86. (a) 87. (d) 88. (¢) 89. (¢c) 90. (a)
| 91. (b) 92. (a) 93. (¢) 94. (b) 95. (b) 96. (c) 97. (c) 98 (b) 99. (b) 100. (a)
: 101.(¢c) 102.(by 103.(a) 104, (d) 105. (b) 106. (b) 107.(a) 108.(a) 109. (b) 110. (d)
| 111. (d) 112. (a) 113. (¢)

|

|

I

I

|
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NIRRT EATE EXPLANATIONS ‘IIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHI

1. (b):Given: '=3V,R.=3KkQ,R,=2KkE,

f= 100
Voltage gamn of the C'E amplifier,

= Re | _ 3N

Ay -—{im.[ﬁ—ﬂ]—--l{‘.i[}[i]——lin

Power gain, A, = [} A,.= 100 % (=150)
=—15000

Negative sign represents that output voltage 1s 1n
opposite phase with the mput voltage.
2. (b):

L ) >

A|B|C|C|Output (Y)
00110 1
0[1]0]1 0
1{o|0]|1 0
I 0

At output, the truth table corresponds to NOR gate.

3. (d): A diode 15 said to be forward biased il p-

side 15 at higher potential than n-side of p-n junetion;

4. (b):Here, R .=2KkQ=20008, I’ =4V
=100, R, =1kQ=1000Q, 1" =10

- 2( .
Voltage gain, A= ﬁE_{ B j[]{_}}{ﬂ =00
Ky 1000
.ﬂulm.A=w—} or V, =£=i
Y A 200
= i’w’ =20mV
100

S. (a) : Diade B)_as¥everse biased so. 1t will block
" 1 . 2 - ' s %

the currentrand-diode D, 1s forward biased. so 1t will

pass the current

[Hence, equivalent circuit becomes as shown in the

hgure. ) O

AWy
! i R, D,
10V

[ Ri320

Current n the cireuit = Current flowing through the
resistance

"1'—'—_"*;1
Co
Y =(AB)C = ABC
If A=B=C=0then ¥ =0=1
If A=B=C=0then Y, =1

7. (b): i@—:}_ﬂr

(=

Output of the circut, ¥ = (4 +8)€
Y=11fC=1and A&0 8= |
or A=1,B=00ord=8=1
8. (c):Here R=8008Q.R=192Q,
current gaw, [3= 0.96
Voltage gain =Cuirent gain * Resistance gain
=0.96 x@ =4
192
Pawer gamm = [Current gain| = [Voltage gain]
=096 x4=384
9. (d) : Here, the p-n junction diode 1s Torward
biased. hence 1t offers zero resistance
Va—Vg _4V—=(-6V) _ 10
Rz 1k 1000

a‘t'd“q= J'bi.=]”-:!iﬂ't

10. (b) : Here. Input signal. V; = Zcus[ | 5¢ +E]

and voltage gain, 4 = 150

V
As A =2
A==

i
Output signal, I” =4 1"
Since CE amplilier gives a phase difference of
m(=1807) between input and output signals,

V,= |5ﬂ[1ms{ 151 + % +HH3HHEDS[ 15t + 4—1-11"}
D 100 Q

VW
R

(.5 V—Pi— —P

11. (¢):

1
|
35V
The potential difference across the resistance R 1s
V=3 3V=053V=3V¥
By Ohm’s law,

The current in the circuit 1s
V 1V

R 1000~

3x 10-A=30= 10*A=30mA
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12. (a):

Ae———

The Boolean expression of this arrangement 1s

Y=A+B=A-B=A-B
Thus, the combination represents AND gale.

13. (b) : Diode 15 forward bias lor positive voltage

i.e. I">0, so output across R, 1s given by

5V

o S
14. (a) : The I'-/ charactenistic for a solar cell 15 as
shown the hgure

| &

Viye (Open eircuit voltage)
A /

H{ R

Isc (Short circuit current)

15. (d) : The barrier potential depends on wypesof
semiconductor (For 81, 17, = 0,7 V and_for G&,
I = 0.3 V), amount of doping and alse»on the

femperature,

16. (c) : Voltage gain = Current gamn *"Resistance gain

¥
A“ - [_Jl}{ 'I-."l.:u'r
R
1 ﬁ E'
Transconductance. 8m = f{'. or R’m e

in Sm
Ai' =gl’ﬂ Rﬂm
For first case, Ay=G, &, = 0.03 mho, = 25

G=003R_, (1)
For seconid case. A = G’, g = 0.02 mho, fi= 20
G’ =002R (1)
Divide (11) by (1), we get
G2

G 3
17. (a) : In n-type semiconductor, electrons are
majority charge carriers and holes are minority

=— or G'= E-G
3

charge carriers and pentavalent atoms are dopants.

The output ol the given logic circunt 18

18. (a): Ae—oI AR

B o——

X=AB=A-B
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19, {a]:a:::D_ : }__{,

The output of the given logic gate 1s

C=A-B=A'B
It 1s the Boolean expression AND gate.
Hence, the resulting gate 1s a AND gate

20. (b) : The emtter injects electrons mto the base
region ol the n-p-n transistor and holes into the
base region ol p-n-p transistor.

21. (b) : The higher hole comegentration 18 1n
p-region than that in n-regiom

22. (d) : In the given etretnt the upper diode D, 1s
forward biased and the lower diode D, 1s reverse

= ]

based. So, thesenrrent supphed by the ba tlery 18
5& 1
[ == o ==A=0,0 A
10 2

23. () Here, R.=2kQ=2x 107 Q
VE2V.R, =1kQ=1x10'Q, f=100
Quiputvoltage. V =1 R_

|4 2 v
of Io=—C= ""; =107 A=1mA
Re 2x10° Q
As b= 16 or I;= e
Iy &
WA ves
I, = =107 A
5100
Input voltage, V. =R = (10° A) (1 x 10° Q)

=10*V=10mV
24. (¢) : Electronic configuration ol carbon (°C) 1s
|s* 257 2p*. The electronic conliguration of silicon
(,,S1) is 1s* 25% 2p® 3s° 3p*,
Hence, the four bonding electrons of C and S
respectively lie in second and third orbat.
25. (b) : In the given graph,
Region (I) — Cutofl region
Region (I1) — Active region
Region (I11) — Saturation region
Using transistor as a switch 1t 1s used in cutoff
region or saturation region.
Using transistor as a amplifier 1t 18 used n active
reglon.
26. (a) : The truth table of the given waveform 1s as
shown 1n the table,
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Time interval Input A | Input B Putput C
Otot, 0 0 0
ttot, 1 0 1
ttot, l ] I
£, tof, 0 I I
t, tot, 0 0 0
ttot, I 0 |
>t 0 ] ]

The logie cireunt 15 OR gate.

27. (a): Here,

Input resistance, R = 100 £

Change 1n base current, Al, =40 UA
Change 1n collector current, Al .= 2 mA
Load resistance, R, =4 k2 =4 = 107 Q

Al 2mA _ 2x107 A

| ; | .4‘ -~ o —- H]
Current gain, [ R~ DA 10x10° A
Voltage gain of the amplifier 1s
R 3
Ay =B== =50x %207 _ 2000
!

28. (b):

A ) ) A+ B

e = _ﬁ_.*},-

{ -

The Boolean expression of the giveméircut 1s
Y=(A+B)yC
The table truth of the given mputs 1s as shown n the

table.
Inputs B Output
A B C Y=(A+ B)C
| 0 () 0
l 0 | 1
1 1 () ()
() ! () ()

From the above truth table 1t 18 ¢lear that Y= 1. when

A=1,B=0andC=1

29. (a) : Current gain, ff= %‘2

B
_(20-10)mA  10x107° A
(300 -100) A 200%107° A

)

30. (d) : In forward biasing, the positive terminal of
the battery 1s connected to p-side and the negative
terminal to n-side ol p-n junction, The forward bias
vollage opposes the potential barrier. Due to 1, the

depletion region becomes thin,

31. (d): (i) :i_.

It represents logic symbol of OR gate.

L
-—

It represents logic symbol of AND gate.

L —
(iii) >-:-—-

[t represents the logic symbol of NOT gate.

...—.
——

It represents the lagic symbol of NAND gate.

32. (¢) ¢ When a small amount of antimony
(pentavalént) is added to germanium (tetravalent)
crystal. then crystal becomes n-type
semiconductor. In n-type semiconductor electrons
arg the majonty charge carriers and the holes are
the minority charge carriers.

+ o—P—AW
20V 15V 1 k&2
-0

The voltage drop across 1 kQ =V, =15V
The current through 1 k€2 1s

I - i =15x103 A =15 mA
1x10°Q

The voltage drop across 250 =20V - 5 V=5V
The current through 250 £2 15

5V
= =11 — ]
[ 00 D02A =20 mA

The current through the zener diode 18
I,=1-I'=(20-15)mA=5mA

34. (¢) : p-n junction 1s said to be forward hased

when p side 1s at high potential than n side. It 1s lor

cireutt (A) and (C).

35. (a) : p-type semiconductor 1s obtamned when Si

or Ge 1s doped with a trivalent impurity hike

aluminium (Al), boron (B), indium (In) ete,

Here, n.=15%10¥%m=, n, =453%10"m™

As nn =n’

_n2 (L5x1016 m=3)
n,  4.5x10%2 m=

M

=5x10°m™
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J36. (b) : In a n-type senmuiconductors. electrons are
majority carriers and holes are monty carriers.
37. (a)

38. (b) : The device that can act as a complete
ciremt 1s integrated cireut (1C).

39. (c): Here, Voltage gain = 50

Input resistance, R, = 100 £2

Output resistance, R = 200 Q

e
Resistance gain = By AN 2
R, 100 £
Power gain = (Uu_ltage gam;r = aldalod =1250
Resistance gain

40. (d) : It 1s clear from given logic circuit, that out
put Y 1s low when both the inputs are ligh, otherwise
it 18 high. Thus logic circuit 1s NAND gate.

Al B ¥
| 1 |0
0|0 |1
0 1 |1
l 0 |1

41. (¢)

42. (¢): Band gap=25¢V
The wavelength corresponding to 2.5 eV

12400 eV A
~ 25eV
4000 A can excite this,

. .
43. (b): (i) D—-
e

——

S

OR gate, NOT gate and NAND gates are (1v). (1)
and (1) respectively,

= 4960 A .

44. (e) : For common emitter, the current gain 1s

)
Aly Jvep
i.e., at a given potential difference of C'E
- (10x107 -5x107) A 5x107
(200107 =100x107°) A 100x107
=50.
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45. (a) : Distance between nearest atoms in body
| 3
centred cubic lattice (bec). d ==l
Givend =37 A,
_3.7x2

a= =43A
;3

46. (d) : Band gap =2 ¢V
Wavelength of radiation corresponding to this energy,

- he a 12400 eV A — 6200 A

E 2eV
The Irequency ol this radiation
C 3% 10" m/s

A 6200x107" mis
— p=5x 10" Hz

4
47. (b) : The atormieradius in a fc.c. crystal 1s NG

where @ 1s therlength of the edge of the crystal.

: 3.6 /
. Atomieradius = A =127 A
22

48. (b) T One apphes negative feed-back. which
reduges the output but makes 1t very stable. For
vollage amphification amplifiers the value of output
voltage without the negative leed-back could be

very high. The value max shown here 1s 100,

B

Y'=A+B Y=A+B=A+B8B.
Truth table of the given circwt 15 given by
A|B|Y"|Y
Q101110
01101
11001
N .

50. (¢) : In a cubic crystal structure
a=b=c o=f=y=9°
S51. (d) : p-type semiconductor
52. (b) : The truth table corresponding to
waveform 15 given by

A|B|C
L (X 3
0110
1 {0 [0
0100

The given logic circut gate 18 AND gate.
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53. (d) : Current gamn, P = Al /Al

__(10-5)mA _ 5x107°

(150-100) hA  50%107°

54. (¢) : Resistivity of a semiconductor decreases
wilh increase in the temperature,

= 100,

55. (¢) : Zener diode 15 used for stabhisation while
p-n junchion diode 15 used for rectilication
56. (d)

57. (a) : Band gap of carbon 15 5.5 eV while that of
siliconi1s 1.1 eV

(Ege > (Ep)s
58. (b) : Lattice constant for (fe.c)

= @ = interatomic spacing * /2 =359 A
59. (b) : In photocell. photoelectromotive force. 1s
the force that stimulates the emission ol an electric
current when photovoltaie action creates a potential
difference between two points and the electric
current depends on the itensity ol meident hight.
60. (a) : In semuconductors at room temperature the
electrons get enough energy so that they are able to over
come the forbidden gap. Thus at room temperature the
valence band 1s partially empty and conduction Band s
partially filled. Conduction band mn senuconductor 18
completely empty only at 0 K.

61. (b):V, =-m =20,
T T

Input
IHV'H i

62. (b) * ['he truth lable of OR gate 1s

Y
; ﬁ 0 {EDE + B
ol1/1
11011 B
AENE

From truth table we can observe that if either of input
15 one then output 1s one. Also if both the inputs are
one then also outpul 1s one,

63. (c¢) : A diode 1s said to be reverse biased 1f
p-type semiconductor of p-n junction 1s at low
potential with respect to n-type semiconductor of
p-n junction, It is so for circuit (¢)

64. (b) : In reverse biasing. the conduction across
the p-n junction takes place due to mmnonty carriers,
therefore the size ol depletion region (potential
barner) nses.

65. (b) : A n-p-n transistor conducts when emutter-
base junction 1s forward biased while collector-base
junction 18 reverse biased.

66. (d) : In full wave rectifier the fundamental
frequency in ripple is twice of input frequency.
67. (a) : Barrier potential depends upon
temperature, doping density amd forward biasing.
68. (¢) : In body-centred cubie. (ki) lattice there
are elght atoms at the eomers. ol the cube and one
at the centre as shown-iithe hgure.

> 2

: =

Fa

b.c.c. structure

Therefore number of atom per unit cell

| =
_Ex3+l—-2.

69. (d) : The current gain of a common emitler
transistor (§) 1s defined as the ratio of collector current
(/-) to the base current (/).

Also, Ip=1Ig+ 1, I-/z=096 (given)

Ie ¢
e Ta=i1G

I'j:

Iy |
Now, 7. 0.96

Ig=Ic _ 1 _,_0.04
I 096 096
le 096 _

. =096 _14
B=7.—71. " 0.04

70, (a):
P /Ilm M

oD @ P o~ @

s D@ b=
Electron=—" & & & !"I_’.P\-:-"E
o0 =
e [

>

Depletion layer

&

@I‘itl

Haole = ‘___...I'.]n'rrm i

I."l@'l-

i%ll!
. & @ @

| = Hile
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A p-n junction 18 shown n the figure. On account of
difference in concentration of charge carriers in the
two sections of p-n junction, the electrons [rom n-
region diffuse through the junction mto p-region and
the holes from p-region diffuse into » region
Since the hole 1s a vacancy of an electron, when an
electron from » region diffuses into the p-region,
the electron falls into the vacancy, r.e. 1t completes
the covalent bond Due to migration of charge
carriers across the junction, the n-region of the
qunction will have 1its electrons neutralized by holes
from the p-region, leaving only 1onised donor atoms
(positive charges) which are bound and cannot
move, Similarly, the p region of the junction will have
iomised acceptor atloms (negative charges) which
are immobile.

The accumulation ol electric charges ol opposile
polarities in the two regions of the junction gives
rise to an electric held between these regions as if
a lctitious battery 18 connected across the junction
with 1ts positive terminal connected to n region and
negative terminal connected to p region. Therefore,
in a p-n junction high potential 15 at N side and Tow
potential 15 at P side.

71. (a) : NAND gate 1s a combination o ANL and
NOT gate

ALY
D100
s A
01110
11111

AND gate
Wruth table of AND gate

Al ¥
AD—D&—OY 011
1 10

NOT gale Truth table of NOT gate
A|lBI|Y
01011

110

NAND gate
Truth table of NAND gate

[Hence the given truth table 15 of a NAND gate.

72. (a) : In forward biasing, the resistance of p-n
junction diode is very low to the flow ol current, So
practically all the voltage will be dropped across
the resistance R, i.e. vollage across R will be 17

In reverse biasing, the resistance of p-# junction diode
1s very high. So the voltage drop across R 1s zero,

285

73. (b) : D — reverse based
& D5 — forward biased.
Equivalent circuit 1s D,

: 20
D{ o

%
30 Q A )<f1 a
A Iq 308

e {F

CETT III 20 Q 5V
20 O 's v

. 2 8
fal (30+20)Q ~ 50 i

I k. o
g = () O e - = =49
74. {“) F IE . IH' B [

75. (b)
76. (a) : A digdéns.said te be forward biased 1if p-
type senmieonductor of p-n junction 1s at positive

potential.with respect to n-tvpe semiconductor of

p-n junctien, It 18 so for circuit (a).

Tm p=leate o il _ o

I L—=[. 1=-(l./1) 1=t
78..0d) : As a p - » junction diode conducts n
farward bias and does not conduct 1in reverse bias
fcurrent 1s practically zero), thus undirectional
property leads to application ol diode n rectifiers

79. (a) : Atomic radius for body centered cubic

a3
4

structure 1s

_— 4r _43.7/2) _43A
: J3 1.732

80. (¢)
81. (b) : In forward biasing. the conduction across
p-n junction takes place due to nugrations of majority
carriers (1.¢. electrons from n-side to p-side and holes
from p-side to n-side); hence the size ol depletion
region decreases

82. (d) 83. (d)
84. (¢) : Because P (phosphorus) 1s pentavalent,
85. (d) 86. (a)
Vi _ 0.0
HT- Ll]j, !h - Rr'!r - I[}3
(.01

[ = Bl = 5{1::=:W = 5x10*A = 500 pA.

88. (c¢) : On reversing the polarity of the battery, the
p-n junction 1s reverse biased. As a result of which
its resistance becomes high and current through
the junction drops to almost zero.
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89. (¢) : Voltage drop across diode (I'p) = 0.5 V,

Maximum power rating ol diode (F) = 100 mW
=100x 107*W

and source voltage (I') =15V

The resistance of diode (Rp)

v.2  (05)
9. . )_q=z.5sz
P 100x10™ o
And current in diode (Jp) = 2=—=02 Q.
]y, 25
Therefore total resistance 1n cireuit (R)
V15

And the value of the seres resistor
= Total resistance of the circuil — Resistance
ol diode
=75-25=50Q

oL
90. (a) : Current gain () =

| =t

or - pPo=a
B

or, p=oa+Pau=all+Pora= m

91. (b) : For NOR gate, ¥ = A+ B . Therefore [rom
the given truth table

A B A4+ B Y=A+8B
| ] | ()
| 0 | ()
() | ] ()
() () () |

92. (a): In p type germanium semicondueton iwmust
be doped with a trivalent impurily atom. Since
immdium 1s a third group membery therefore
germanium must be doped i indium.

93. (c): In n-p-n transistorthe Slectrons are majority
carniers i emitter, which move from base to collector
while using n-p-n tramsistor @& an amplilier

94. (b) : Arsenic is peatavalent, therefore when
added with silieon M-deaves one electron as a free
electron, In this ease the conduction of electricity
1s due to motion ol electrons, so the resulting
material tsaype semiconductor.

95. (b)

96. (¢) : According to figure ¥ =A-B . Therefore

it 1s NAND gate.

97. (©): a=4225 A

For BCC cubic cell, 4= V3 xa

V3xa 1.732x4.225
2 2

98. (b) : As soon as the p-n junction 1s formed,
there 1s an immediate diffusion ol the charge carmer
across the junction due to thermal agitation. Alter

Theretore 2r = =3.66 A

diffusion, these charge carmers combine with their
counterparts and neutrahise each other. Therelore
correct direction of flow carmers 1s depicted m figure (b)
99. (b) : Diamond 1s very hard due to large cohesive
energy.
100. (a) : The function of emutter 15 to supply the
majority carriers. So, it 15 heavily doped.
101. (¢) : van der Waals bonding 15 the weakest
bonding n sohids.
102. (b) : The amphifying action of a triode 15 based
on the lact that a small change in gnd voltage causes
a large change mn plate current, The AC mput signal
which 15 to be amplified 15 supertmiposed on the grid
potential.
103. (a) : According to ERild™s Law,

I=K17"
Thus [ e< 37
104. (d) : Copper 18 a conductor so its resistance
decreases on decreasing temperature as thermal
agitatiom deereases whereas germanium 1s
semieonductor which on decreasing temperature
resislanoe increases.
105.(B) : The depletion layer in the p-n junction
regaon 1s caused by diffusion of charge carriers
106. (b) : This truth table 1s of identity, ¥ =4 + B,
lience OR gate.
107. (a) : To use transistor as an amphifier the ematter
base junction 1s forward bias while the collector base
junction 1s reverse biased,
108. (a) : The phase difference between output
voltage and mput signal voltage in common base
transistor or cireuwil 18 zero.

109. (b) : Voltage gan of an amphfier

_Output voltage PR,
Input voltage R, +rp

The negative sign mdicates that the output
voltage differs in phase from the mput voltage by
180°(m), This holds for a pure resistive load
110. (d) : Due to heating, when a [ree electron 1s

produced than simultaneously a hole 1s also
produced.

111. (d) : Radiowaves ol constant amplitude can be
produced by usmg oscillator with proper feedback.
112. (a) : For forward biasmg of p-n junction, the
positive terminal of external battery 1s to be
connected to p semiconductor and negative terminal
of battery to the » semiconductor.

113. (¢) : Semiconductors are insulators at room
temperature.
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