Semiconductor Electronics:
Materials. Devices and Simple Circuits

Speed

e8

No. of Questions | Maximum Marks Time
45 180 1 Hour
GENERALINSTRUCTIONS

This test contains 45 MCQ's. For each question only one option is correct. Darken the correct circle/ bubble in the

Response Grid provided on each page.

You have to evaluate your Response Grids yourself with the help of solutions provided at the end of this book.

Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that

syllabus.

After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

A change of 8.0 mA in the emitter current bring a change of
7.9 mA in the collector current. The values of parameters o
and J are respectively

(a) 099,90 (b) 096,79 (c) 09799 (d) 099,79

A pure semiconductor has equal electron and hole
concentration of 10'0 m3, Doping by indium increases
number ofhole concentration ny to § x 10> m™3. Then, the
value of number of electron concentration n , in the doped
semiconductor is

(@ 105m? (b) 102/m?

(€) 2x10%m? (d) 2x10%m®

For LED’s to emit light in visible region of electromagnetic
light, it should have energy band gap in the range of:

(a) 0.1eVto04eV (b) 0.5eVto0.8eV

(¢) 09eVtol.6eV (d) 17eVto3.0eV

A common emitter amplifier has a voltage gain of 50, an input
impedance of 1002 and an output impedance of 200€2. The
power gain of the amplifier is

(@) 1000  (b) 1250 () 100 (d) 00
Which logic gate with inputs A and B performs the same
operation as that performed by the following circuit?

Lamp

(a) NAND gate (b) OR gate
(c) NOR gate (d) AND gate

In an unbiased p-n junction, holes diffuse from the p-region
to n-region because of

(a) the potential difference across the p-n junction

(b) the attraction of free electrons of n-region

(c) the higher hole concentration in p-region than that in
n-region

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

Assilicon diode has a threshold voltage of 0.7 V. If an input
voltage given by 2 sin(nt) is supplied to a half wave rectifier
circuit using this diode, the rectified output has a peak
value of

(a) 2V (b) 14V (c) 13V

()

(d) 0.7V
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8. The current gain for a transistor working as common-base (@) TATBTY ) [ATBIY
amplifier is 0.96. If the emitter current is 7.2 mA, then the 01011 000
base current is 010 0[T]0
(a) 0.29mA() 035mA (¢) 039mA (d) 043mA T10[0 T0]1
9. In zznpn transistor 10'0 clectrons enter the emitter in TTTTT T{T]0
107%5.4% of the electrons are lost in the base. The current
transfer ratio will be © '(} g T C) 6\ 13 \1(
(@ 0% (b) 097 (c) 096 (d) 094 0TTT0 01T TT
10. Assuming that the silicon diode having resistance of T 101 T|(0]0
209, the current through the diode is (knee voltage 0.7 V) T1TT0 [TT0
R =180Q 18. Theintrinsic conductivity of germanium at27° is 2.13 mho
—p—A\N— m~! and mobilities of electrons and holes are 0.38 and 0.18
2V ov m2V-!s7! respectively. The density of charge carriers is
(@) OmA (b)) 10mA () 65mA (d) 13.5mA (@) 2.37x109m3 (b) 328x109m3
11.  Transfer characteristics [output % (¢) 7.83x109m™3 (d) 847x10"m3
voltage (¥;) vsinput voltage (V)] ~© 19. The logic circuit shown below has the input waveforms
for a base biased transistor in CE ‘A" and "B’ as shown. Pick out the correct output
configuration is as shown in the waveform
figure. For using transistor as a
4 by , A
switch, it is used f E |’:D°_Y
(a) inregion Il
(b) both inregion (I) and (I11) B
¢) inregion Il N
zd) inrczion(l) frputd : ) /
12. A half-waverectifier is being used to rectify an alternating : H 4 | : |
voltage of frequency 50 Hz. The number of pulses of rectified Input B
current obtained in one second is
(a) 50 (b) 25 (c) 100 (d) 2000 ;
13.  Adiode having potential difference 0.5 V across its junction Output is
which does not depend on current, is connected in series
with resistance of 20€2 across source. 1f0.1 A current passes (@) :
through resistance then what is the voltage of the source? : 4 g
(@ 15V () 20V () 25V  (d) 5V ®) | |
14.  Incommon emitter amplifier, the current gain is 62. The collector !
resistance and input resistance are 5 kQ an 500Q respectively. ' '
Ifthe input voltage is 0.01V, the output voltage is (0 ! !
(@ 062V (b) 62V  (¢) &V  (d) G0V . S B B
15. On doping germanium with donor atoms of density 1 1 |
107 em 3 its mnductgvily in mho/cm will be G ! ! )
[Given : pt, =3800 em’/V-sand n;=2.5 x 101 e 20, PureSiat 500K hasequal number of dectron (n,) and hole (n,)
(@) 304 ([,7) (‘08 X _(C) ,91'2 (d)A N 121.6 concentrations of 1.5 % 10" m3, Doping by indium increases
16. :l'he voltage gain of an amAplmcr with 9% negative feedback n, 104.5 % 102 m 3, The doped semiconductor is of
is 10. The voltage gain without feedback will be (a) n-typewithelectron concentrationn, =5 x 10> m >
@ 9% () 10 © 125 () 100 (b) p-type with electron concentration n_ =2.5x10!0m
17. A system of four gates is set up as shown. The “truth table’ >

corresponding to this system is :
Ao

(¢) n-type with electron concentration n,

(d) p-typehaving electron concentration n, =5 x 10°m-3

Which of the following statements is incorrect?

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

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

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

(d) A p-n junction can act as a semiconductor diode
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The relation between number of free electrons (n) in a
semiconductor and temperature (T) is given by

@ nxT () noT> (@ nocdT (d) nocT3?
If a PN junction diode of depletion layer width W and barrier
height Vo is forward biased, then

(a) W increases, V, decreases

(b) W decreases, V, increases

(¢) both W and 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

B
D, D,
12v 3 3
3Q :3!1
(@ L7IA (b) 2.00A (c) 231A (d) 133A

For a transistor amplifier in common emitter configuration
for load impedance of 1k (/, = 50 and ;= 25) the current
gain is

(@) -248 (b) -157 (c) -52 (d) -48.78
A PN-junction has a thickness of the order of
(@ lem (b)) lmm  (¢) 10°m (d) 10'2cm

Aworking transistor with its three legs marked P, Qand R is
tested using a multimeter. No conduction is found between
Pand Q. By connecting the common (negative) terminal of
the multimeter to R and the other (positive) terminal to Por
0, some resi is seen on the multi Which of the
following istrue for the transistor?
(a) Itisannpn transistor with R as base
(b) Itisa pnp transistor with R as base
(c) Itisapnp transistor with R as emitter
(d) Itisannpn 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 —

(c)

S

(d)
10

W
When n-type semiconductor is ht’ﬂwd

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

number of holes increases while that of electrons
decreases

(b)

30.
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32.

33

34.

35.

36.

(¢) number ofelectrons 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

(@) 57 (b) 75 (c) 2549 (d) 4925

C and Si both have same lattice structure, having 4 bonding
clectrons in each. However, C is insulator whereas Si is
intrinsic semiconductor. This is because :

(a) IncaseofC the valence band is not completely filled at
absolute zero temperature.

Incase of C the conduction band is partly filled even at
absolute zero temperature,

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

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 ?

(b,

(c

(d

© —P—rm—
@Y N o

Anoscillator is nothing but an amplifer with

(@) positive feedback (b) negative feedback

(c) large gain (d) no feedback

The current gain in thecommon emitter modeof a transistor
is 10. The input impedance is 20k and load of resistance is
100k€. The power gain is

(a) 300 (b) 00 (c) 200 (d) 100

The input signal given to a CE amplifier having a voltage

n
gain of 150 is V, = 2 cos (15(+3) . The corresponding
output signal will be:

5
(a) 75005(!514—"3—“] (b) 2cos[l51+%)

4 1
© 300cos(|51+7"] ) 300cos(l§l+§)

Touse atransistor 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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PHYSICS CHAPTERWISE SPEED TEST-28

A piece of copper and another of germanium are cooled
from room temperature to 77K. The resistance of

(a) copperincreases and germanium decreases

(b) each of them decreases

(¢) each of them increases

(d) copper decreases and germanium increases

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

R D

A ——

It
—V —
(a) 2V when diode is forward biased
(b) Zero when diode is forward biased
(¢) 5V when diode is reverse biased
(d) 6V when diode is forward biased
The current gain for a transistor working as common-base
amplifier is 0.96. Ifthe emitter currentis 7.2 mA, then the
base current is
(@) 029mA (b) 035mA (c) 0.39mA (d) 043mA
Inthe circuit given below, 4 and B represent two inputs and
C represents the output.
Ao——P——

Bo—H—

The circuit represents

(a) NOR gate (b) AND gate

(c) NAND gate (d) ORgate

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

42.

43.

45.

NTA NEET
[(mA)
A
800
400
2 2.1V (voly)
@ 1Q (b) 025Q (c) 05Q (d) 5Q

The circuit diagram shows a logic combination with the
states of outputs X, Y and Z given for inputs ,Q, Rand 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

(1)
Q) X(1y
Z(0)
R(1) :
sl Y(1)
(@ 10,0 () LL1 () 01,0 (d) 00,1

The following configuration of gate is equivalent to
A OR
B

AND

NAND
(@) NAND gate (b) XOR gate
(c) OR gate (d) NOR gate
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
(@) 10x10Hz (b) 5x10"Hz
(c) 1x10™Hz (d) 20x10"Hz
The average value of output direct current in a full wave
rectifier is
(a) lym (b) [y2

(€) mly2 (d) 2ly=n
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Cut-off Score 50 Qualifying Score 70
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_Net Score = (Correct x 4) — (Incorrect x 1)
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