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1.  Achangeof 8.0 mA in the emitter current bring a change of
7.9 mA in the collector current. The values of parameters o

A
A
and [ are respectively

@ 099,90 (b) 096,79 (c) 09799 (d) 099,79
2. A pure semiconductor has equal electron and hole

1l
LI
<~
[ 1

=Y

concentration of 1016 m—3. Doping by indium increases Lamp
number of hole concentration ny, to 5 < 10?2 m3. Then, the
value of number of electron concentration n, in the doped (a) NAND gate (b) OR gate
semiconductor is (c) NOR gate (d) AND gate
(@ 10%m3 (b) 10%2/m3 6.  Inanunbiased p-n junction, holes diffuse from the p-region
(¢) 2x10%m3 (d) 2x10%m3 to n-region because of

3.  For LED’s to emit light in visible region of electromagnetic (a) the potential difference across the p-n junction
light, it should have energy band gap in the range of: (b) theattraction of free electrons of n-region ,
@ 0.1eVto04eV (b) 05eVto0.8eV (c) the hl'gher hole concentration in p-region than that in
(c) 09eVtol.6eV (d) 1.7¢Vto3.0eV n-region

(d) the higher concentration of electrons in the n-region
than that in the p-region

Asilicon diode has a threshold voltage of 0.7 V. If an input

voltage given by 2 sin(mt) is supplied to a half wave rectifier

4. A common emitter amplifier has a voltage gain of 50, an input
impedance of 100Q2 and an output impedance of 200Q2. The  ~
power gain of the amplifier is

(@) 1000 (b) 1250 (c) 100 (d) 500 circuit using this diode, the rectified output has a peak
5. Which logic gate with inputs A and B performs the same value of
operation as that performed by the following circuit? (@ 2V (b)y 14V (¢ 13V () 07V
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8. The current gain for a transistor working as common-base @ [A[B[Y b) [A[B[Y
amplifier is 0.96. Ifthe emitter current is 7.2 mA, then the 0oTo01l1 01010
base current is 01110 0110
@ 029mA(b) 035mA (c¢) 039mA (d) 043mA 1]0]0 1]0]1
9. In a6 npn transistor 1010 electrons enter the emitter in I1]1]1 I]1]0
107° 5. 4% of the electrons are lost in the base. The current
transfer ratio will be © '8‘ ]3 31( @ g‘ ]3 31(
(@ 098 (b) 097 (c) 096 (d) 094 oTT1To0 0OTT 11
10. Assuming that the silicon diode having resistance of 11011 T10]0
20 Q, the current through the diode is (knee voltage 0.7 V) T1110 I]170
R =180Q 18. Theintrinsic conductivity of germanium at27°is 2.13 mho
m~! and mobilities of electrons and holes are 0.38 and 0.18
2V ov m2V-1s~! respectively. The density of charge carriers is
@@ OmA (b) I0mA (o) 65mA (d) 13.5mA @@ 2.37x109m3 (b) 3.28x101m3
11. Transfer characteristics [output (c) 7.83x109m> (d) 8.47x109m>
voltage (V) vs input voltage (V)] 19. The logic circuit shown below has the input waveforms
for a base biased transistor in CE ‘4’ and ‘B’ as shown. Pick out the correct output
configuration is as shown in the waveform
figure. For using transistor as a )
switch, it is used A :::DO_Y
(@) inregion III
(b) both in region (I) and (IIT) p———>
(c) inregionII Input A
(d) inregion (I : ! :
12. A half-wave rectifier is being used to rectify an alternating : | ! ! :
voltage of frequency 50 Hz. The number of pulses of rectified Input B i ; | i
current obtained in one second is | | | I l
@ 50 (b) 25 © 100 (d) 2000 . S
13. A diode having potential difference 0.5 V across its junction Output is
which does not depend on current, is connected in series T
with resistance of 20Q2 across source. If0.1 A current passes (@) :
through resistance then what is the voltage of the source? ' . . i ’
@ 15V (b)) 20V (c) 25V (@ 5V (b) I I
14. Incommon emitter amplifier, the current gain is 62. The collector - ! f T
resistance and input resistance are 5 kQ an 500Q2 respectively. E — | 0 —_—
Ifthe input voltage is 0.01V, the output voltage is (©) : |
(@ 062V (b) 62V (c) 62V (d) 620V : ' ' . 5
15. On doping germanium with donor atoms of density I I I
10'7 em3 its conductivity in mho/cm will be (d) ! !
[Given : i =3800 em?/V-sand n;=2.5x 10" em %] 20. Pure Siat 500K has equal number of electron (n,) and hole (n,))
@ 304 (b) 608 (9 912 (d) 121.6 concentrations of 1.5 x 10'® m=3. Doping by indium increases
16. The voltage gain of an amplifier with 9% negative feedback n_ to4.5x 1022 m=3. The doped semiconductor is of
is 10. The voltage gain without feedback will be (;) n-type with electron concentrationn_= 5 x 1022 m™3
@ % (b) 10 (© 125 (d) 100 (b) p—type with electron concentration n: =2.5x1010m>3
17. A system of four gates is set up as shown. The ‘truth table’ (c) n-type with electron concentrationn_=2.5 x 1023 m™3
corresponding to this system is : (d) p-type having electron concentration n,=5x10"m>
Ae 21. Which of'the following statements is incorrect?

o ¥

(@) The resistance of intrinsic semiconductors decrease
with increase of temperature

(b) Doping pure Si with trivalent impurities give p-type
semiconductors

(c) Themajority carriers in n-type semiconductors are holes

(d) A p-njunction can act as a semiconductor diode
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22.

23.

24,

25.

26.

27.

28.
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The relation between number of free electrons (n) in a
semiconductor and temperature (T) is given by

@ nocT (b) neT2  (¢) noc~/T (d) noc T2
Ifa PN junction diode of depletion layer width W and barrier
height V, is forward biased, then
(@) W increases, V|, decreases
(b) W decreases, V|, increases
(c) both Wand V increase
(d) both W and V, decrease
The circuit has two oppositively connected ideal diodes in
parallel. The current flowing in the circuit is

4Q

D, D,

12V

T 3Q 2Q

@ 171A (b) 2.00A (¢) 231A (d 133A
For a transistor amplifier in common emitter configuration

for load impedanceof 1kQ (hy, =50 and hy, = 25) the current
gain is
@ -248 (b) —157 (c) -52 (d) —48.78

A PN-junction has a thickness of the order of

(@ lem () Imm (¢) 10°m (d) 102cm
A working transistor with its three legs marked P, Qand R is
tested using a multimeter. No conduction is found between
P and Q. By connecting the common (negative) terminal of
the multimeter to R and the other (positive) terminal to P or
0, some resistance is seen on the multimeter. Which of the
following is true for the transistor?

(@) Itisannpn transistor with R as base

(b) Itisa pnp transistor with R as base

(c) Itis apnp transistor with R as emitter

(d) Itisan npn transistor with R as collector

Ifin a p-n junction, a square input signal of 10 V is applied
as shown, then the output across R; will be

+5V o
o o

o T
o T _M

When #n-type semiconductor is heated

() number of electrons increases while that of holes
decreases

(b) number of holes increases while that of electrons
decreases

©

30.

31.

32.

33.

34.

3s.

36.

Jr-111]

(c) number of electrons and holes remain same

(d) number of electrons and holes increases equally.

The ratio of electron and hole currents in a semiconductor

is 7/4 and the ratio of drift velocities of electrons and holes

is 5/4, then the ratio of concentrations of electrons and holes
will be

(@ 577 (b) 7/5 (c) 2549 (d) 49125

C and Si both have same lattice structure, having 4 bonding

electrons in each. However, C is insulator whereas Si is

intrinsic semiconductor. This is because :

(@) Incaseof C the valence band is not completely filled at
absolute zero temperature.

(b) Incase of C the conduction band is partly filled even at
absolute zero temperature.

(c) The four bonding electrons in the case of C lie in the
second orbit, whereas in the case of Si they lie in the
third.

(d) The four bonding electrons in the case of C lie in the
third orbit, whereas for Si they lie in the fourth orbit.

Which one of the following represents forward bias diode ?

@ 2V >—ww A
o 2V N ’VI\}V\, +2V
© 3V N ’VI\}V\, 5V
@ N o

An oscillator is nothing but an amplifer with

(a) positive feedback (b) negative feedback

(c) large gain (d) no feedback

The current gain in the common emitter mode of a transistor
is 10. The input impedance is 20kQ and load of resistance is
100kQ. The power gain is

(@ 300 (b) 500 (c) 200 (d 100

The input signal given to a CE amplifier having a voltage

T
gain of 150 is V; = 2 cos (15t+§) . The corresponding

output signal will be :

5
(@ 75cos (15t+2Tnj (b) 2cos [15t+?ﬁj

4
©) 300005(15t+7n) (d) 300005(15t+§)

To use a transistor as an amplifier

(a) the emitter base junction is forward biased and the
base collector junction is reverse biased

(b) no bias voltage is required

(c) both junctions are forward biased

(d) both junctions are reverse biased.
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37. A piece of copper and another of germanium are cooled
from room temperature to 77K. The resistance of
(@) copper increases and germanium decreases
(b) each of them decreases
(c) each ofthem increases
(d) copper decreases and germanium increases

38. Ad.c. battery of V volt is connected to a series combination
of aresistor R and an ideal diode D as shown in the figure
below. The potential difference across R will be

R D
—AWWAA—D

> | )
< \% >
(@) 2V when diode is forward biased
(b) Zero when diode is forward biased
(c) 5V when diode is reverse biased
(d) 6V when diode is forward biased
39. The current gain for a transistor working as common-base
amplifier is 0.96. Ifthe emitter current is 7.2 mA, then the
base current is
(@ 029mA (b) 035mA (¢) 039mA (d) 043mA
40. Inthe circuit given below, 4 and B represent two inputs and
C represents the output.

Ao B
C
Bo D}
The circuit represents
(@ NOR gate (b) AND gate
(c) NAND gate (d) ORgate

41. The I-V characteristic of a P-N junction diode is shown
below. The approximate dynamic resistance of the p-n

junction when a forward bias voltage of 2 volt is applied is

1 (mA)
ﬂk

800

T :

2 2.1V (volty
@ 1Q (b) 025Q (¢) 05Q (@ 5Q
42.  The circuit diagram shows a logic combination with the
states of outputs X, Y and Z given for inputs P, Q, R and S
all at state 1. When inputs P and R change to state 0 with
inputs Q and S still at 1, the states of outputs X, Y and Z
change to

P(1)
Q) XM
Z(0)
R(1)
S(1)
@ 1,0,0 @® 1,1,1 (¢ 0,1,0 (d 0,0,1
43. The following configuration of gate is equivalent to

Baf);_:)_w

Y(1)

AND
NAND
(@) NAND gate (b) XOR gate
(c) ORgate (d) NOR gate

44. A p-n photodiode is made of a material with a band gap of
2.0 eV. The minimum frequency of the radiation that can be
absorbed by the material is nearly

(@) 10x10“Hz (b) 5x10“Hz
() 1x10"“Hz (d) 20x10"“Hz

45. The average value of output direct current in a full wave
rectifier is

@ Iyn ) 12 (O =wl2 (d) 2lyr
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PROBLEMS
Al;=8.0mA
Al-=79mA
Al
_Ale _79 0 9875=0.99
Alg 8.0
0.9875
Also, B= @ =
I-a (1 0.9875)
Here,n,=10'm™3,n, =5x 10’ m
2
As n.n, = nj
2 16 _-3\2
=n—1=(10—I2r;)3=2X109m 3
ny,  5x10“m~
Energy band gap range is given by,

hc
Eg = 7
For visible region A =(4 x 1077 ~7 x 10~ )m

6.6x103% x3x10%

BT 0
~ 19.8x107%°
©7x1077
~28x107"
C16x10719

E,=175¢V

Voltage gain = 3 x Impedance gain

200
50=px 100—2[3:>B 25
and power gain = 2 x 0_ 1250
100 '
When either of 4 or B is 1 i.e. closed then lamp will
glow.
In this case, Truth table
Inputs Output
A B Y
0 0
0 1 1
1 0 1
1 1 1
This represents OR gate.

In p-region of p-n junction

holes concentration > electrons concentration and in n-
region electrons concentration > holes concentration.
Peak value of rectified output voltage

= peak value of input voltage — barrier voltage

=2-0.7=13V.

PHYSICS
SOLUTIONS

DPP/CP28

8. (@ Current gain (o) =0.96
=72mA

=a=0.96

Nl\m

e

I,=096x72mA =691 mA

C
1,=1+1I,
=1,=1,-1,=72-691=029mA
9. (¢) No. ofelectrons reaching the collector,

ne = 26 ,10° =0.96x10'°
100

Emitter current, I, = Ng x€
t
Collector current, [ = fic x¢
t
Current transfer ratio,
10
a:I_C:n_C _ 0.96x10 096
Ip ng 1010
10. (¢) Here diode is forward biased with
voltage=2-0=2V.
Vi=Vineet IR
2=0.7+1x200
(.. Total resistance = 180 + 20 = 200€2)
L I= 13 =6.5mA
200
1. ) I->ON
I — OFF

In I1"d state it is used as a amplifier it is active region.
12. (b) Inhalfwaverectifier only half of the wave is rectified.

13. (¢) V'=V+IR=0.5+0.1%x20=2.5V
0.5V 200
0.1A
||V
|I
R 5%10° x62
o 0 g =207 707 _10x62 =620
40 =R P
V,=620xV, =620x0.01=62V
V,=62volt.
15. (b) Conductivityc = n;ep, =10'7 x(1.6x107'%)x3800
=60.8 mho/cm
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16. (d) Negative feedback is applied to reduce the output
voltage of an amplifier. If there is no negative feedback,
the value of output voltage could be very high. In the
options given, the maximum value of voltage gain is 100.
Hence it is the correct option.

17. (a) Inthe given system all four gate is NOR gate

Truth Table
A[B|(y'=A+B)|[y"=(A+y)[y"=(A+y")|y=y"+ry"
0]0 1 0 0 1
0]1 0 1 0 0
1(0 0 0 1 0
11 0 0 0 1

Le., A|Bly
oloft
of1]o
1{o]fo
BE

1
18. (@) Conductivity, 6 =—=-e(nl,*+ nyN})
p

2.13=1.6x10719(0.38+0.18)n,
(Since in intrinsic semi-conductor, n, = n;=n;)
. density of charge carriers, n;
3 2.13
1.6x107" x0.56
19. () Here Y =(A4+B)=AB=A-B . Thus, it is an AND
gate for which truth table is

=237x10""m™

A|B|Y
0100
0110
1100
1(1]1

20. @ n’=n.n,
(15 1016 =n_(4.5 x 102)

=  n,=05x10"
or n,=5x 10
Given n,=4.5x10%
= Ilh>> n,

.. Semiconductor is p-type and
n,=5x10"m>.

21. (c¢) In n-type semiconductors, electrons are the majority

charge carriers.
_Es
22. ) For semiconductor, n = AT>/%¢ 2KT .
so n oc T3/2

23. (d When PN junction diode is forward biased both
depletion layer width W and barrier height V, decrease
and current due to molarity carrier increases.

24. () D, is forward biased whereas D, is reversed biased.
So effective resistance of the circuit
R=4+2=6Q

12
Li=—=2A.
6
25. (@ Incommon emitter configuration current gain
= _ = 4878
bl R 1425%10 0 x1x10°
26. (c)
27. () Itisa p-n-p transistor with R as base.

28.

29.

30

31.

32.

33.

34.

3s.

(¢) Here P-N junction diode rectifies half of the ac wave
i.e., acts as halfwave rectifier. During + ve half cycle
Diode — forward biased output across will be

5V

o— 0
During —ve half cycle Diode — reverse biased output will
not obtained.
(d Duetoheating, when a free electron is produced then
simultaneously a hole is also produced.
. (B I=nAevjorlocnv,

I, n.v, ne I vy 7 4 7
T T o Ty X = oX_o=T
Ih nyvy ny Ih Ve 4 5 5

(¢) Electronic configuration of °C

6C = 152, 252 2p*

The electronic configuration of 14Si

14Gi = 152, 252 2p0, 352 3p2

As they are away from Nucleus, so effect of nucleus is low

for Si even for Sn and Pb are almost mettalic.

@ o S AAN—
In forward bias, V| >V, i.e., in figure (d) p-type semicon-
ductor is at higher potential w.r.t. n-type semiconductor.
(@ Apositive feed back from output to input in an amplifier
provides oscillations of constant amplitude.
() The power gain in case of CE amplifier,

Power gain = B2 x Resistance gain
RO
R;

=(10)2 x 5 = 500.
(c) Given: Voltage gain Ay, =150

:Bzx

Vi—2005(15t+§j;\]0—?

For CE transistor phase difference between input and output
signal is t=180°

Vo
Using formula, A,,= V.
1

=>V=AyxV;

=150 % 2cos (15t+§)
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36.

37.

38.

39.

40.

§-115]

or V=300 005(15t+§+nj

Vo= 300 cos(lSt+iTrj
3

(@ To use a transistor as an amplifier the emitter base
junction is forward biased while the collector base junction
is reverse biased.

(d Copper is a conductor, so its resistance decreases on
decreasing temperature as thermal agitation decreases;
whereas germanium is semiconductor therefore on
decreasing temperature resistance increases.

() In forward biasing, the diode conducts. For ideal
junction diode, the forward resistance is zero; therefore,
entire applied voltage occurs across external resistance R
i.e., there occurs no potential drop, so potential across R is
V in forward biased.

(@ Currentgain (o) =0.96

[,=72mA
L y=096
I

e

I,=096x72mA =691 mA
Ie:Ic+Ib
=1=1-1=72-691=029mA

B

The truth table for the above logic gate is :

@ 4

B—Dp——

A B C
1 1 1
1 0 1
0 1 1
0 0 0
This truth table follows the boolean algebra C=A4 + B
which is for OR gate
41. (b) R=AV_ 212 3=1=0.2SQ
Al (800-400)x10™> 4
42. (¢) PO 0
Q) X0
2(0)
R(0) 0

Liv

43.

Yl =A+B, Y2 =A.B
Y =(A+B)-AB = A+A + A-B +B+A + B:B
=0+AB+B:A+0=AB+B.A (XOR gate)
44. () E,=20eV=2x16x10"1"]
Eg:hv
B, 2x1.6x107™")

h 6.62x107*Js
=0.4833x 105s1=4.833 x 1014 Hz

=5x10"“Hz

The average value of output direct current in a full
wave rectifier = (average value of current over a cycle)

45. @

21,
=Qlym)= o
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