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P-N Junctizn anc, {ts\Characiesistics:
/A2 ianpctica-is Tormed when a crystal of germanium or silicon is grown in such a way
ttaiif one half is doped with a trivalent impurity and the other half with Pentavalent
impurity

Depletion Region:
A region around the p-n junction which contains only fixed positive and negative ions is
called depletion region. This region is formed due to diffusion of free electrons from n
region top region, annihilation the hole.

Potential Barrier:
Potential difference develops across the depletion region due to the positive and negative
ions is called potential barrier.
Its value for silicon diode is 0.7 volt and for germanium is 0.3 volt.

Forward Biased P-N Junction:
e When an external potential difference is applied across a p-n junction such that p-side

is positive and n-side is negative.
e The resistance offered by diode in forward biasing is very small, of the order of few
ohms.

e The width of the depletion region also become very small.

Reverse Biased P-N Junction:
When the external source of voltage is applied across a p-n junction such that its positive
terminal is connected to n-region and its negative terminal to p-region
e In reverse biased situation no current flows due to the majority charge carriers.

However a very small current, of the order of few micro amperes, flows a cross the
junction due to flow of minority charge carriers, know as reverse curmnt or Imkm'{_

current . .
e At a certain high voltage the reverse current mcrc(*sf*s sbarp.y hiS v ~hag' 5 called'
break down voltage. \ A

Rectification: Y L
Conveysion cf alternating surrentlinto directCurceiitis called rectification.
There a=twol v, eryzominon typm\ié rectitication.
o Half-vyave, recllfrcc tan -
Y 'rJ,IH\/\/cVE iRettification

B3adge.Fectifier:

e Four diodes are used.
e Two diodes remains ON (Forward Biased) in each half of the input cycle while other
two remains OFF (Reverse Biased) in the same half o the cycle.
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SpeC|aIIy Designed P-N Junctions:
Light Emitting Diode
e Light emitting diodes (LED) are made from speCIaI semi- rnvdu tm" wch as caII.'m
arsenide and gallium arsenide phosphic.
e When an electron comhines withja hoh dJ ng owvaH n|a> conGuce u.1 a photon of
visible light is emitted. |
* They curyvert Electric-energy inth light.
Photo Diode:"_~
* Photo diode is\u: ed; fior Hetection of Ilght
o 7] phiot divde caa-turn its current ON and OFF in nano seconds.
( I "Thesd dicaes work under reverse biased condition.

(€5
.
Len

(i) Detection of both visible and invisible spectrums
(it) Automatic switching.
(i) Logic circuits.
(iv) Optical communication equipment. etc
Photovoltaic Cell:
e Such cells are p-n junction in which potential barrier between p and n regions is used to
drive a current through external circuit when light is incident on junction.
e The current is directly proportional to the intensity of light.
Transistor:
Transistor is a semiconductor device consisting of three electrodes, namely emitter, base
and collector and two junctions emitter-base junction and collector-base junction. For
normal operation, the base-emitter junction is forward biased whereas the collector-base
junction is reversed biased.
Types of Transistors:
n-p-n transistor
A transistor in which p-type material is sandwiched between two n-type materials is
known as n-p-n transistor.
p-n-p transistor
A transistor in which n-type material is sandwiched between two p-type materials is
known as p-n-p transistor.
Current Flow in N-P-N Transistor:
e Emitter injects a large number of electrons in base region.
elg=Ic+1g , g <

- - I % i ) . * 1 lI "._.. . 4, Y ;oo
Transistor gain of current ,B:_—_C_ T LT N B L 10 ey

Transistor as an Ampllfler \ |
e A jupstinni transister-in the'dorhntor ‘et itfer n.od: ‘can act as a voltage amplifier, if a
suiighle resistor, calnd ¢|Cid\|§\t orineetad 1n the collector circuit.

ER |

W
o Vaitage gain! amphflE'r ,is given as

Where, rie = internal resistance of transistor between base and emitter terminals.
¢ Out put voltage obtained at Load resistance is out of the phase of input voltage.
Transistor as a switch:
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e Transistors are used as switch in many important electronic circuits such as in

computer circuits. : -

e The collector C and emitter E behaves as the terminals of sywitct].

e The base B and emitter E act as controliterminals— |

e When the switch is on & large ', ilovsin the CE cireuit, jesi stcmc= arnu potentlal drop
between C and E becorpes very 'smigjl.

o Whken 'the switch-is ofl| Iy =.0, so'l. = Bl = 5. Thus resistance between C and E
becenes infinity. | —

Operational amplifier:

¢ A ivtegratad-circuit having a small silicon chip enclosed in a capsule with eight pins

I 1% atbchen to it, serving as working terminals, is called operational amplifier.

e It has two input terminals. One is known as inverting input (-) and the other non-
inverting input (+). The inverting input terminal shifts the phase of input signal by
180°.

Characteristics of operational amplifier High input resistance:

It is resistance between the (+) and (-) inputs of the amplifier. Its value is very high — of
the order of several mega ohms.

Output Resistance:

It is the resistance between the output terminal and ground.

Its value is only few ohms
Open Loop Gain:

Open loop gain denoted by Ao

V. V.
AoL = V. —OV_ OR A, =—2

The open loop gain for amplifier is very high ~10°.

OP-AMP As Inverting Amplifier:

e The non-inverting terminal (+) is grounded; its potential is zero
e |I1=Vi/R1 &1, =-V,/R;
e Input signal is applied at inverting terminal (-).
e Gain is defined as the ratio of output voltage to input voltage.
g-_R
R

OP-AMP as Non-Inverting Amplifiers: —
e In this case the input signal V; is applied at the non-inverting-tarmipali). |

Gain= — =1+ = i n \ e

[

"'\-\.

OP-AMP as a Comparator: AT -
o  OF:AMP sualiyiesira tv'vq paxt'er'-s"uprjl'ias-bf equal voltage, but of opposite polarity.
Comparator &5 ¢ \Imht )\Hlt ke L
o ‘Ahen in tendity of |I9.'|l 'raIIs below a certain level, the streetlight is automatically
- Sswitcherlloz. 'This can be accomplished by using OP-AMP as a comparator.
AlRYAS R R,

I %, ° VR = 2 X VCC V' = XVCC

R,+R, ' R, +R,
e LDRis light dependent resistance.
Digital Systems:
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A digital system deals with quantities or variables, which have only two discrete values
or states. - —
e In describing functions of digital systems, a closed switch #ii! e shicwn as & ang:ar
open switch will be shown as 0.- ' ' N . o
Logic Gates: | =L ' B .
The electronis; circuits that implziment the, l/afious i0gic operauons are kiiown as logic gates.
Fundamentai Lbgic|Gades: ! '
OR gat? AREERRE
vi.Hals tvro D mcre irputs and single output X.
ITie XCwiti be zero when both inputs are zero. X =A+B
AND gate
It has two or more inputs and a single output.
Its output X will be 1 when both inputs A and B are 1.
Output X will be zero when both inputs are zero. X = A.B
NOT gate
It performs the operation of inversion or complementation so, it is also known as inverter.
It changes 1 to 0 and O to 1. X=A
Other Logic Gates:
NOR gate
In NOR gate the output of OR gate is inverted. X=A+B
NAND gate
In NAND gate the out put of an AND gate is inverted.
The bubble in the symbol of NAND gate shows that the output of AND gate is inverted.

X=A.B

Exclusive OR Gate (XOR):
A logic circuit whose output signal is 1 when inputs are different is known as exclusive
OR gate.

X = AB+A.B
Exclusive-NOR gate (XNOR):
Its Boolean expression is

X=AB +AB A _ AN\ [ (0 o2~
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TOPICAL MULTIPLE CHOICE QUESTIONS

1)

(4)

()

(6)

()

(8)

9)

(10)

(11)

(12)

a’)

1%,

Brief Review of p-n Junction and its Charastaiisticy |
The branch of physics WhICh deals W|th hc elcct ony am, their .Icw thicuys devices
is called = ' -
(a) electronics j ( bI alevlroct

() elegtricity, VYA T eelectro magnetlsm
The mesticoramdnly usedisenieeiguctor is

(@) garmartivm, | (b) silicon

()l ) (d)aluminium

Silicdn is the basic material from which sophisticated integrated circuits are made
known as

(@) resistors (b) transistors

(c) chips (d) transformers

In electronic devices the chips are described in the form of

(a) white boxes (b) black boxes.

(c) silver boxes (d) golden boxes

The majority carriers in n-type substances are

(a) protons (b) holes

(c) positrons (d) electrons

The number of valence electrons in silicon

(@2 (b) 3

(c)4 (d)6

Which term refers to the region, where the two regions of the semiconductor meet
(a) anti-node (b) junction.

(c) loop (d) depletion region

The region in p-n junction where charge carriers are not present is called

(a) diffused region (b) depletion region

(c) p-region (d) n-region

By which process the depletion region is formed around the junction

(a) diffusion. (b) fusion

(c) emission (d) fission

The potential difference develops across the depletion region is called . -

(a) potential barrier. (b) absolute peient aak, | | -
(c) potential carrier (’j‘ vl roa! pcre 1t| 1| i B =
Depletion region in p-n jinction is- \ | {

(a) positively charged SRV f L) 1egcmv ey (,hargec '

(€) neutral', | — "~ WL s (d) eitheraorb

In casel o7 1ema’num thﬁ A IU\, 01 potential barrier develops across the depletion
regignis |\ !

LMDV, = (b) 0.9V

) 5.7V (d) 0.3V

When an external potential difference is applied across p-n junction then n-side has
(a) negative charge (b) positive charge

(c) neutral charge (d) none of these
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(14)

(15)

(1657

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

NI
GIY Y
(25)

In which case 0.7V of potential difference develops across the depletlon region

(a) silicon (b) germanium
(c) boron (d) iridium [
Mathematically the forward resistance ¢t the p-rjeitctisn 15 given by «
Al - 2 L A
@ 1, __A\/T. _ AR ( e __f'-
() r :-M’ >é/_.| BRI "'(d) I, -1
L Al x AV,
Ir forwarc. b- zs5ed, a p-n junction offers
(d)9w resistance. (b) high resistance
(c) zero resistance (d) infinite resistance
Which one of the following is not an acceptor impurity
(a) aluminium (b) iridium
(c) boron (d) gallium
What type of material is formed when Pentavalent material is added to pure
germanium
() p-type (b) n-type
(c)botha &b (d) none of these

When the external source of voltage is applied across p-n junction such that its
positive terminal is connected to n-region and its negative terminal to p-region, then
p-n junction is

(a) reverse biased. (b) inverse biased

(c) forward biased (d) neutral biased

In reverse biased state, a very small current flows across the p-n junction is of order of
(a) few amperes (b) pico amperes

(c) few milli amperes (d) few micro amperes

In reverse biased state the current flows across the junction due to flow of

(a) majority charge carriers (b) minority charge carriers.

(c) electrons (d) none of these

Under the reversed biased condition there is
(a) large amount of current through the diode
(b) very small amount of current through diode
(c) no current through the diode

(d) none of these a A0 WY [ (@0~
In reverse biased the resistance Lfff rec-uy tw diodeis of lhe orrie of

(a) several mega ohms YARTEARE] fewohm,

(c) mogierdte) o YA ldhzers

As the=everse voitane is, ;nci‘k\? the” K.E of the minority charge carriers with

Whlf‘h they H‘ro' 'S deolctmn Iegion is

__(e . dbcreased (b) increased
\() rdnmiain same (d) zero
A diode characteristic graph is plot between
(a) current and voltage . (b) current and resistance
(c) voltage and resistance (d) resistance and potential difference
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(26)

(27)

(28)

NN

29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

p-n junction is also known as

(a) diode (b) transistor

(c) resistor (d)anode < |
In semi-conductor diode, the n-region is Sonsidersaiés '

(a) anode ' =/ _ (b)cethpds

(c) diode - / ~d; heutral

In syntbelic rejpr ecemctlu of died? the had-known as

(a)anode | | ' \ AL T (b) cathode

() alode, | \ (d) neutral

Rectification
The process in which A.C is converted into D.C is

(a) amplification (b) sterilization

(c) rectification. (d) magnification

The types of rectifications are

(@3 (b) 4

()5 (d)2

The method by which only one half of A.C cycle is converted into direct current is called
(a) half wave amplification (b) full wave rectification

(c) half wave rectification. (d) full wave amplification

During the interval 0 —» % the forward biased diode offers

(a) very small resistance. (b) very high resistance

(c) very small current flow through it (d) zero resistance

The voltage which appears across load resistance R is called

(a) input voltage (b) output voltage

(c) reverse voltage (d) zero voltage

The output voltage of a rectifier is

(a) smooth (b) pulsating

(c) straight (d) parabolic

Rectification is possible by 1

(a) transistor —{b)diode .~ | [ -

(c) amplifier (D upaclmr VN

The pulsating current cain Le mﬁfc 3o Jth by using' ¢ ciréuit k qwn as

(a) filter. N SR VAV AR W\ \b, cangdeior

(c) radigtn | T L ™ \ | ~={d) inductor

In full \ale re¢ tmcat on Ly urldge circuit the number of diodes required are
@8 A (b) 5

{q)2. (d) 4

In the process of rectification the current received across the load resistance is

(@ A.C (b)D.C

(c) botha &b (d) none of these
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Specially Designed p-n Junctions

(39) The application of photo diode is
(a) logic circuits
(c) automatic switching

(40)  Light emitting diodes are mac'c Iorn >p=c al
| - {blirsaiator
~(d) none of these

(a) conaectors
(c) semi=cgnaustess,
(41)  Photo ciode iy used for he
(@}, dtecticniol veitage
L s g tection of resistance
(4i2} The photo diode is operated in the
(a) reverse biased state
(c) inverse biased state

| (b) detsction of raifiation)

© (d), all ¢f these,

(b) detection of current
(d) detection of light

(b) forward biased state
(d) converse biased state

(43) When no light is incident on the junction then

(a) reverse current is maximum
(c) forward current is minimum

(b) reverse current is negligible.
(d) reverse voltage is almost negligible

(44) A photo diode can turn its current ON and OFF in

(a) micro seconds
(c) nano seconds

(b) pico seconds
(d) milli seconds

(45) Anideal diode is that which offers zero resistance when it is

(a) reverse biased
(c) inverse biased

(b)forward biased
(d) converse biased

(46) When ideal diode is reverse biased then the it offers

(a) zero resistance
(¢) minimum resistance
(47)  Photo voltaic cell consists of
(a) thin p-region and thick n-region.
(c) thick p-region and n-region
(48)  The photo voltaic cell converts
(a) mechanical energy into light energy
(c) light energy into electrical energy
(49) The photo voltaic cell is made of
(a) germanium

c) arsenic
Topic 18.4:

(50) A transistor, consists of
(@) sin; Jle crystal.6i g-erma"] um Oi
(c) smgm i y<tcl ¢farser ic|

(51) The aumber cfy reql ons

b2y If the central region of transistor is p-type then the transistor is said to be

(a) p-n-p transistor
(¢) p-n-n transistor

(d) antimony 7
Transistors) |
sitichn_

= Lran5|stor is/are

(b) maximum resistance
(d) infinite resistance

(b) thick p-region and thin n-region
(d) thin p-region and n-region

(b) light energy into mechanical energy
(d) electric energy into mechanical energy

(b) silicon

‘th) dotble crystal of silicon or germanium

(d) single crystal of boron

(b) 3
(d)1

(b) n-p- n transistor
(d) p-p-n transistor
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(53)

(54)

(55)

(56).,

67)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

1 1 '—'.‘I
| 8167

The central region of the transistor is called

(a) base
(c) receiver

(b) emitter
(d) coIIector

The base of the transistor is of the order’of

(a) 10°m
() 10°m

The coedto is comuaratively ..
(a) smatiarithan base |
(c) smailer than'emitter,

{éj:0r=) transistor.
(C) p-n-n transistor

The emitter and collector have
(a) smaller concentration of impurity
(c) greater concentration of impurity

' (), 10%m
(0\ 103 Pn

' (b) larger than emitter.

(d) equal in size as emitter
[T thi centlrel renion of transistor is n-type then the transistor is said to be

(b) n-p-n transistor
(d) p-p-n transistor
as compare to base

(b) zero concentration of impurity

(d) none of these

The concentration of impurity of collector is

(@) less than base
(c) greater than base

(b) less than emitter.
(d) bothband c

For normal operation of transistor, the collector base junction is always

(a) reverse biased.
(c) converse biased

(b) forward biased
(d) none of these

The direction of flow of current in p-n-p transistor is from

(a) emitter to collector

(c) base to collector

(b) emitter to base.
(d) base to emitter

For normal operation of transistor, the battery
(b) V¢ is much greater than Vg

(a) Vcc is much smaller than Vg

(c)botha &b

(d) Vcc equal to Vg

Generally used transistor for actual practice is

(a) p-n-p transistor
(¢) p-n-n transistor

The basic relation for the transistor

@ lg=lc-Ig
(©) lc=Ie+ g

The current gain of transistor is
(a) ratio of Icto the Ig.
(c) ratio of I to the Ig

(b) n-p-n transistor
(d) p-p-n transistor

(b) Ig = Ic+lg
(d) IB = IC' IE

The general unit of current, gam =5a tr?r‘5| tlor!

(a) ampere—
(c) midroampere~ ™,

~y

b mm qrwpcre

~éh'no unit

The vaiue nf U ent 1am cf r p frransistor is of the order of

(2) tns !

e irlilticns

(b) hundreds
(d) thousands

_{b) ratio of lptu it I, | |
(JI‘mtnchBYothnL' '

L 'd certain circuit, the transistor has a collector current of 10 mA and a base
current of 40 pA. What is the current gain of the transistor

(a) 0.25
() 250

(b) 400
(d) 100
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Topic 18.5;
Transistor As an Amplifier

(68) The most common building block of any complex electronic vvc-ut is

(a) rectifier ) i (b) ameifier
(c) resistor © (4, thermisior)
(69)  In majority of electronlc Nrcuis, wii h devices '-ne tiesivaity usec! as amplifiers
(a) resistais W |\ Abltiassistors
(c) rectifiars | o - ~(d) capacitors
(70)  The ouwputivel! aue\V( e \, ce) 'in transistors is determined by
(@ <vL rule . (b) KCL rule
[ (K Gie (d) KTL rule
(71} Conversion of low A.C voltage into high A.C voltage is called
(a) magnification (b) rectification
(c) amplification (d) induction
(72)  The voltage gain of the common emitter n-p-n transistor as an amplifier
(a) ﬁ“—e (b) f-=
RC
© p= (d) pe.
|e RC
(73)  The output voltage of common emitter amplifier is
(a) in phase with input voltage (b) in 180° phase shift with input voltage
C) in any phase with input voltage (d) in 90° phase shift with input voltage

Transistor As a Switch
(74) In transistor as a switch, the output terminals are

(a) collector and emitter (b) collector and base

(c) emitter and base (d) none of these
(75) The transistors with various combinations are widely used as switch in

(a) rectifier (b) computers

(c) generators (d) transformers
(76)  The control terminals which decide the state of switch are

(a) emitter and base. (b) collectors only

(c) collector and base (d) emitter and collector—

Operat 'onaIAmpa CAVR AR RS A =

(77)  The whole amplifier is irgegrated:=n asmali ¢ilizon (hp enciosed n a capsule is

(a) oscillatey, S (b recitiers

(c) ope ranonal °L"'ﬁ.'pl|r=:|ﬂr ' . . ’d) invertors
(78)  The nurmber i iny p Itd (,f O) -Alag-are
@z AL (b)3

Q) RS (d) 4

MG A signal that is applied at the inverting (-) input, appears after amplification, at the

output terminal with a phase shift of
(a) 90° (b) 0°
(c) 270° (d) 180°
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(80) The voltage gain of amplifier is expressed as

Vv V. .
a —° b) —+ 1€
(@) ()Vo —~\| [
(c) v V ~ (U bott aandic \
(81) An op-&ip tan beysed-as A
(a) conaratcr n - ~(b) night switch

(c) inveititg and nor. irvert! rtj dmpllfler (d) all of these
(82).~ VWhen alsigia. is-applied at the (+) terminal then after amplification, it appears at
Lo s dhe dutsut with a phase shift of
@) 90° (b) 0°

(c) 360° (d) 180°
(83) In amplifier the resistance between the (+) and (-) inputs is of the order of
(a) few ohms (b) several mega ohms
(c) few milli ohms (d) few micro ohms
(84) The integrated amplifier which performs mathematical operations electronically is
called
(a) filters (b) rectifiers
(c) op-amp (d) oscillators
(85) The whole amplifier is integrated on a
(a) small aluminium chips (b) small silicon chips
(c) very large silicon chips (d) very large germanium chips
(86)  Inamplifier the resistance between the output terminal and ground has the value of
(a) few ohms (b) mega ohms
(c) kilo ohms (d) none of these
(87) The open loop gain of op-amp is expressed as
(@) Ay =V, +V (b) Ay =2
-V
(©) Ao = V. v (d) Ay = 0’
(88) The open loop gain loop is of the order of
(a) 10° (b) 10°

(C) 109 . (d) 106 - _.-' y ..-_-... 1 | ‘
OQ Amp a¢ |rver'r|r-f”and n')n |"1v3r¢|rrqAan|f|er (
(89)  Which of the foIIowmq terntinalis grour'ded while uslr'* op=amp as iviverting amplifier

(a) (+)incri invering” - | \ \ Y () inverting
(c) bottialand |\ L L T (d) none of these
(90) The=xpresdion fo ruain ‘ofan inverting amplifier is
RN N O (0) 6=
NIRMA R, R,
(©) G=1+2 d) G=1-"2
R, R,
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(91) If Ri=10kQ and R; = 100k then gain of inverting amplifier is

(a) 10 (b) 100
(c) -10 (d) 110 A
(92) The expression for gain of an non- nvertlnc F"“pln‘m ic
@) G = & 2\ ¢ (me=f
TR, ) Ty
(c) G =14 R—2 e VWL (d) Gzl—&
R R,
(23) [ My s 2nd R, = 0 then gain of non-inverting amplifier is
L @0 (b) 1
(c) infinity (d)10
(94) In op-amp as inverting amplifier, the potential of non-inverting terminal(+) is
@0 (b) 1
(c) infinity (d) maximum

(95) Inrelation G = —% , the negative sign shows the output signal is

(a) 180° out of phase with input signal (b) 90° out of phase
(c) 180° in phase with input signal (d) no phase change
(96) The gain (G) of op-amp depends upon the
(a) two internally connected resistances (b) two externally connected resistances
(c) three internally connected resistances  (d) 1 internally connected resistances
Op-Amp as a Comparator & Comparator as a Night Switch
(97) Op-amp usually requires two power supplies of
(a) unequal voltage and but of opposite polarity
(b) unequal voltage and but of same polarity
(c) equal voltage and but of same polarity
(d) equal voltage and but of opposite polarity

(98) Most of the op-amp operate with supply i
(2) Ve =+1.5V (b) Vee =435V~ (< (Lo
(€) Voc =#12V -~ (d\ MR N L (@0~
(99) Automatic functioning o1 street i} ,.uts Caz bt o) n€, bV‘rhv I ‘
(a) capacitor N SR VAV AR W\ b, ractifici
(c) cornnaratcr’ ( L™ \ B (d) inductor
(100) The vaiue,of DR cepends “igon the
_ (a, rten! »I'[ / of Heal = (b) intensity of sound
| N \() lrte..suy of light (d) intensity of voltage applied
£.0%) When we are using op-amp as comparator and V_< V. then
(@) Vo =+Vcc (b) Vo< —Vce
(C) Vo, =—Vcc (d) Vo> —-Vee
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(102) For the manipulation of the quantltles witich_haw

(103)
g:-.f.;.}_;
(105)
(106)
(107)

(108)

(109)

(110)

(111)

(112)

(113)

t14)

(115)

Digital Systems, Fundamental Logic Gates, Other Logic Gates-&

Applictions of Gates in control system

used is called
(a) simple algebra
(c) Bogiean clgebra

(b\ N(.\" tor &lrebud
‘(d) Liuiitz algebra

1%,

aivalues' Iaind| 0] <mcw anucbra

The eleztr¢nis cisciyits wh ch irnpleracnt the various logic operations are known as

(@) lagic gates|,
(chelectronic gate

(b) digital gates
(d) all of these

in @igrial systems the ON bulb will be described as

@0
(c)mayaorb

(b)1
(d) none of these

Which of the following is called fundamental gates

(a) NOR

(c) XOR

NOR gate is used to invert the output of
(a) OR gate

(c) XOR gate

(b) OR
(d) NAND

(b) AND gate
(d) NAND gate

The outputs of two inputs OR gate is 0 when its

(a) both inputs are 1
(c) both inputs is 1

(b) both inputs are 0
(d) either input is zero

The mathematical relation for NOR operation

(a) X = AB+AB
(c) X =AB

A sensor of light is
(a) diode

(c) LDR

(b) X=A+B
(d) bothband c

(b) LED
(d) all of these

The mathematical relation for XOR operation

The output of OR gate will be 1 if
(a) all inputs are zero

(c) at least one input is 1

The output of AND gate will be 0 if

(@) X = AB+AB (b) X =A+B
(c) X=AB (d) X =AB
Which of the following is sound sensor
(a) diode _{b) microphope—.= *
(c) rectifier - (M-EDR '
The mathematical relaticn for Xis2R-0peratior!
(@ X=AB+AB | |, (b} X =AB
(© X AE 4B~ (4L o (d) X = AB
The mafhomatrca! ueldt lor: for OR operation

, '-ﬁ‘”“MB (b) X=A+B
()X =AB (d) X=AB

(b) all inputs are 1
(d) none of these
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(a) all inputs are zero (b) all inputs are 1
(c) at least one input is 0 (d) bothaandc _

(116) The output of two inputs of XOR gate is 1 if —sn |
(a) all inputs are zero - (b)all | nputs afe 1" Y| L&
(c) at least one inputis1 ! = (d)bottia'and'e !

(117) The minimum number of mput requ ey t¢ pe: formthe |\IOT operatlon
(a)areS Wi yis1
Cyare2 |\ L L L (d) all of these

(118)., NAND gate |n forts e output of

o ] [N ORIdte (b) AND gate
1N ©) XAND gate (d) NOT gate

(119) The OR gate is symbolically represented by

A
(@) ngHm (b)BjDY
© ) = @S] e

(120) The NOR gate is symbolically represented by

A A
@ §J) oo ®¢ *
© ) O (@) )

(121) In level sensor, we use the logic gate.

(@) OR gate (b) NOR gate
(c) AND gate (d) NAND gate
) y I IL‘___. . -'._. L 'k__
R - _ e B
— L .:'... .. 4 .
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1)

(4)

()

(6)

(")

(8)

(9)

(10)

KIPS EXERCISE

The XOR gate is symbolically represented by

A L T

Input A Inpu A ——
w ! I} ! 1 1 *\ N Gotput
- 1 ) L r \
Inpu' B J 1 /-'J Input B
(©) =iz~ ,

AEY

In p-tyjp€e'subsiarices, majority chaige carriers are:

(@) electrong, |\ L (b) protons

(@Y Dosttron; - (d) holes

lih ieverse biasing a p-n junction offers:

(a) low resistance (b) infinite resistance
(c) zero resistance (d) several mega ohms
A diode cannot be used as:

(a) an amplifier (b) a detector

(c) a rectifier (d) a modulator

LED works on the basis of:

(a) emission of energy in the form of photons

(b) Faraday’s law

(c) Einstein’s theory of relativity

(d) photoelectric effect

Light emitting diodes (LED) are made form special semi-conductors such as
(a) gallium arsenide (b) gallium arsenide phosphide
(c) gallium phosphide (d) bothaand b

Photodiodes can be used:

(a) for detecting of light

(b) automating switching

(c) logic circuits and optical communication devices

(d) all of these

Transistors are made from:

(a) plastics (b) metals
(c) insulators (d) doped semi-conductors
The Sl unit of voltage gain is: 1
(a) ampere _{b) volt AN
(c) coulomb | (- in, t AR AN
The output of AND gate will be o2 2 W\Ien ' RN ‘ _
() both the-inputs are atorie | / 7\ 11 1 [bj wOm*h‘ ...puts aretdat zero
(c) any_of its inpet 1S at-one ”x |\~ none of these
Matheinatical 1o*a+|(,n for 'NANES-operation is:
_(JX:A+B=ﬂ;:A (b) X =A+B
' "1() A=l0B (d) both b and ¢
In the symbol of NOT gate the symbol of inversion is
(a) rectangle (b) bubble
(c) triangle (d) ellipse
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(13)

(16)

(17)

(18)

(19)

(20)

The truth table shown below for the gate

A | B | Output
00 0 A
0.1 (G y
|10 L0
| . _Lt_D_|___.1___- ,

(@) ANDy | o YA Y OR

(c) XO=\ ) \ - (d) XNOR

Digital ystam, dealg with ‘hc variables which has only

(e, W0 _Uistrate vaiue (b) one discrete value

\() tu-discrete value (d) three discrete values

The XNOR gate is symbolically represented by

(mgjiﬁwm (m:i[:}«

Input A Input A

©) ) = @) v
When comparator uses as a night switch then potential across R, provides the

reference voltage Vg to the (+) input of the op-amp expressed as

Output

__R v R, ><V
(a) Vr R +R, Vee (b) R1 cc
+R
©) Vg = %xv&. @) Vg = RiR 2 x Ve
2 2
Due to the high input resistance of R;,, practically flows between the
two input terminals
(a) large current of several amperes (b) current of few amperes
(c) no current (d) none of these
A transistor is a combination of
(a) three back to back p-n junction (b)four back to back p-n junction
(c) one back to back p-n junction (d) two back to back p-n junction

During the period of TE—>T the diode is

.. I"'\._-

"(b) forward bizsed ™ N | (O o=

(a) reverse biased.
(c) inverse biased | L (U chn versk aiogle)

When eneray is sufficieni t (VH"OT e hb pcteﬂtaal Barrier a turrent begin to flow
across(the pin umwbn is, Of JFQG\Df )

(a) fewzrpeles ( ~ (b) pico amperes

(c) few r-pi:._i'-griu_;‘oer'fes B \ (d) few micro amperes
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1)

()

N =
Cs o
~

(4)

()

(6)

(7)

(8)

9)

(10)

(11)

(12)

43)

(14)

MULTIPLE CHOICE QUESTIONS

(From Past Papers 2012-2021)
(Lahore + Gujranwala Boards) -

1%,

For non-inverting amplifier if Ry.= o0 ohm dnr‘ R 30 o i, then g' \ih &F an p.n‘ler Is:

(a)-1 ; ' .. ' _(b)zeuo_.

The reverse current gain of transistor is given by

(LHR-2012)

(GRW-2012)

(LHR-2013)

(LHR-2013)

(LHR- 2013)

(LHR- 2013)

(GRW- 2013)

(GRW- 2013)

(GRW- 2013)

~(@RW=z5p 0 |

~(GRW- 2013)

(LHR- 2014)

(LHR- 2014)

@©+1( e Intinite

— " s the elactrinet-symbol for

(grdlode, |- (b) photodiode

() snotocell (d) LED

A potential barrier of 0.7 volt exists across p-n junction made from:

(a) silicon (b) germanium

(c) indium (d) gallium

Conversion of A.C into D.C. is called

(a) modulation (b) amplification

(c) oscillation (d) rectification

When a p-n junction is reverse biased, the depletion region is

(a) widened (b) narrowed

(c) normal (d) no change

The central region of a transistor is called

(a) base (b) emitter

(c) collector (d) neutral

Base of the transistor is very thin of the order of

(@) 102 m (b) 10* m

(c)10°m (d) 108 m

Universal gate is the gate which can perform the function of

(a) buffer gate (b) any logic gate

(c) any basic gate (d) any exclusive gate

The output voltage of a rectifier is:

(a) smooth (b) pulsating

(c) perfectly direct (d) alternating

A light emitting diode (LED) emits light only when: .

(a) reverse biased (b)forward biased< :

(c) unbiased | (A)rore o thAs= 30 \

Which factor does not affect the fnductu\nu of| pin junstion disdz:-

(a) doping_- VS b rernpardtuie '

(c) voliage, | — =~ W VAT ’"" Y pressure

The deice w 1 cr | used ac amp' ier and Works with the negative feedback is
h -.(Ie-,) bberatichb! dmpllfler (b) n-p-n transistor

{¢}) [5-n-p transistor (d) transistor

Which is not a basic logic operation

(a) NOT (b) AND

(c) OR (d) NAND

(LHR- 2014)
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(15)

(16)

(17)

(19)
(20)
(21)
(22)

(23)

(24)

(25)

(26)

18)

(a) majority charge carriers (b) minority charge carriers
(c) both (a) and (b) (d) none of these - - ,
An expression for current gain of transistor is given by [ T{GRWH 201
(a)B=|B/|c : b)) B T [ -
© B=1.- - S (U N
Potential di Fference across to 1e| minar oy siizorr dicceat 300 i< 1s: (LHR- 2015)
(2)0.2V) | | 0TV
(c)0.9% | R (d)y1.2Vv
The-open icop, ain 'of tt & ampllfler is order of: LHR- 2015 (G-I11)
falNLD- | ) (b) 10°
() i0° (d) 10%
A diode characteristic curve is plotted between: LHR-2016 (G-I)
(a) current and time (b) voltage and time
(c) voltage and current (d) forward voltage and reverse voltage
Transistor are made from: LHR-2016 (G-I)
(a) plastic (b) metal
(c) insulator (d) doped semiconductor
A p-n junction cannot be used as: LHR-2016 (G-II)
(a) rectifier (b) amplifier
(c) detector (d) LED
For rectification we use GRW-2016 (G-I)
(a) transformer (b) diode
(c) choke (d) generator
Sl unit of current gain is GRW-2016 (G-I)
(a) ampere (b) volt
(c) coulomb (d) no unit
The Boolean equation for exclusive NOR gate is given by: GRW-2019 (G-I)
(a) X=A.B+B.A (b) X = AB +B.A
(c) X = AB +AB (d) X = AB +B.A
The output resistance of an operational amplifier is GRW-2019 (G-II)
(a) high (b) low
(c) zero (d) equal to input resistance
The Boolean expression of NAND gate is: L MR- 2019 (oo
(a) X=A.B (b)X=A A
(c) X=AB ~ =g O AN WY T
The current gam B of the transisi== gwen HARERIERE ‘ | LHR-2021 (G-I)
(a) ﬂ —pm B e~ 1 '__-.. \ .'._ \ (bj.. Bes |B+ IC
(© 4="s '.é'-lc'-. \ L d) B ::_C

) . B
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(27)

(28)

(29)

(39)

(31)

(32)

(33)

(1)

()

3)

(4)

()

(7)

The input resistance of an operational amplifier is: LHR-2021 (G-I)
(a) Zero (b) Low - —
(c) High f \d) Eqian 1D Output resistince S

If R; =10 KQ and R, =102 KQ .hpn gair of inverting amplif |e. is. LFir-2021 (G-11)
(a)-11 (k) 10 -

(€) 10 — \ ' L eAd) 1

Automizic furictis 1|r4g 01 streu‘ Innt caire done by the use of: LHR-2021 (G-II)
(@) Inductr, 'Y ' (b) Capacitor

(\,)1 Jmpala ol ' (d) Thermistor

-srera-resistance of the p-n junction is. GRW-2022 (G-I)
(@) Very large (b) Of the order of kQ

(c) A few ohms (d) In mega ohms

In a transistor greater concentration impurity is added in. GRW-2022 (G-I)
(a) Emitter (b) Collector

(c) Both emitter and collector (d) Based

Automatic function of street lights can be done by . GRW-2022 (G-II)
(a) Inductor (b) Comparator

(c) Transistor (d) Capacitor

A two input NAND gate with input ‘A’ and ‘B’ has output zero if .
GRW-2022 (G-II)

(a) B is zero (b) A'is zero

(c) Both ‘A’ and ‘B’ inputs are zero (d) Both inputs ‘A’ and ‘B’ are 1

MULTIPLE CHOICE QUESTIONS

(From Past Papers 2012-2019)
(Faisalabad + Sargodha + Rawalpindi + Mirpur (AJK) Boards)

The electric circuit which gives the inversion (FSD- 2013)
(a) XNOR gate (b) OR gate
(c) AND gate (d) NOT gate
The potential barrier for Ge at room temperature is FSD-2013, 2014, RWP-2013
(a) 0.7 volt (b) 1 volt
(c) 0.6 volt (d) 0.3 volt o
Pulsating DC can be made smooth by using a circuit known as: < {FSD=201Zj ! '
(a) filter (b) tank —sn [ ) e
(c) acceptor o)Al gitfiesey, (oY [ S0
The automatic working of jtreets light. isdueitol, % VL Yy [ T (SGD- 2013)
(a) inductor \/7/ Y (b\ capaciths L
(c) con*mnat.wr S \ |\ AdYreetitier
Gain ofvelrt! ng ¢p- anp n lﬁ \F% w and R, =0 (SGD- 2013)
@pe | AL L (b)1

N () (d)-1
Al FLARND gate with two inputs A and B has an output 0, if (SGD- 2013)
(@ Ais0 (b)BisO
(c) Both Aand B are 0 (d) Both A and B are 1
The oEen loop gain of an operational amplifier i |s of the order of. (SGD- 2013)
(a) 10 (b) 10°
(c) 10 (d) 107
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(8)

(9)

(10)

(12)

(13)

(14)

(15)

(11)

A diode characteristics curve is a graph plotted between (SGD- 2012)
(a) current and time (b) voltage and time —
(c) voltage and current (d) forward voltags-enc revcrs'a currerit
The out put of “AND” gate will be one (I ), when —— . | (STD- 2012)
(a) both inputs are at zero _, L (), etther Daelinpul |s at Ne~
(c) both input are at one (1) [ y(@)'nene of Lhefn
The voltage'gain of aniaveriing amplifieris: 4 (RWP- 2012)
Rzt o ! - &
@ —=E 1\ L () LS 6)
4d;,*- Rs\LA - (d) 1+&
R, R,
Photo diode can turn its current on and off in: (RWP- 2013)
(a) micro- sec (b) nano-sec
(c) pico-sec (d) femto-sec
Pulsating output of full wave rectifier can be made smooth by using circuit called:
(RWP- 2014)
(a) filter (b) amplifier
(c) resistor (d) transistor
Minimum number of semi-conductor diodes required for full wave rectification are:
(FSD- 2015)
(@1 (b) 2
()3 (d)4
The gain of non-inverting amplifier is: (RWP- 2015)
(@ 1+ R (b) 1+ R
R, R,
(c) i (d) R
R R,
The common emitter current amplification factor L is given by: (RWP- 2015)
(a) ls (b)
I I _
()I_ _ i \d).I_C o | , -
| . A l-.B_ T .
In forvvard biasing, the valw ot ibsi ,Tarce ist\ W\ Y (SGD- 2015)
(a) large~, _' |~ VL —(blvery large
(c)sma== L L oy | \ \ i (d) very small
Duringnegs atrvn hai f Lyu e/ A.C then p—n junction offers MIRPUR (AJK)- 2015
C _(a, Nigh resistante” (b) low resistance
(0):n) résistance (d) all of these
The input resistance of an op amplifier is FSD-2016 (G-I)
(a) zero (b) low
(c) high (d) equal to output resistance
AC can be converted in to DC by FSD-2016 (G-I)
(a) transformer (b) rectifier
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(20)

(21)

(22)

23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

-~ 32) .'-'

(33)

(c) motor (d) capacitor

Out put resistance of an op-amp is SGD-2016+(G-5,
(a) high (b) zero [ [~= -'

(c) low ) 1 {d) equaito ihout tesisarct ©

A device which converts !sw voltage orcarrentito high voutane or surrent is called
- |/ SGD-2016 (G-11)

(@) tramsiormier LML (hY AC=generator

(c) rectfiar| | L A " (d) amplifier

X A+ B is tha math=l ~atical notation for SGD-2016 (G-11)
(&> CR-aate - (b) NOR gate

{()"NAND gate (d) AND gate

The gain of transistor amplifier depends upon: RWP-2016 (G-I)
(a) resistance connected with collector (b) resistance connected at base

(c) input voltage (d) output voltage

In bridge rectifier, number of diodes required are equal to; MIRPUR (AJK) 2017
(a1 (b) 2

(c)3 (d) 4

For normal operation of a transistor, the E — B junction is always;
MIRPUR (AJK) 2017

(a) forward biased (b) reverse biased

(c) not biased (d) no effect of biasing

The central region of transistor is known as SGD-2017 (G-1)
(a) emitter (b) base

(c) collector (d) depletion region

A transistor consist of SGD-2017 (G-11)
(a) three electrodes (b) two electrodes

(c) one electrode (d) five electrodes

The SI unit of current gain SGD-2017 (G-11)
(a) ampere (b) volt

(c) coulomb (d) no unit

In a comparator circuit, when intensity of light decrease, then resistance of LDR:

(a) Ry increases (b) Ri_decreases ”

(c) Vg decreases (d) Vr increases. | |5 A
X = AB s the mathematical nofation fol: | ) LN | SESDR2019 (G-I)
(a) NAND gate L A )0R pate! Vo]

(c) NOR gaie v/ o (d, AND-gate '

Colout i tight bm.!tt(u b !'I FDH.Qpenm l'pcm RWP-2019 (G-1)
(@) its forvyerc, bla»mg VoL (b) its reverse biasing

(2) tyjpe nf mathi jat, (d) forward current

e megnitude of voltage gain of an amplifier having rie = 1Q, B = 100 and R, =
200Q is: SGD-2022 (G-1)
(a) 2000 (b) 1000

(c) 500 (d)5

Which one is used as temperature sensor in electrical circuit? SGD-2022 (G-1)
(a) capacitor (b) diode
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(34)

(35)

{:'.)

)

(3)

“

(5)

(6)

(")

(8)

(9)

(10)

(c) LDR (d) thermistor

The size of base in a transistor is. S52:2022.4G, )
(a) 10-6m (b)10°m . — [ " (

(c) 10 'm T d) 10m- | |

is the building bleck of ‘VF ry sircuit

(a) resistor

(© amrr.ﬂer

(b\ ﬂaﬁ,ltv. _

(d] Oiuue

$GD-2022 (G-11)

I}IEJ!W “CHOICE QUESTIONS
=~ (From Past Papers 2012-2019)
IN KL (L)'.G Khan + Bahawalpur + Multan + Sahiwal Boards)

Logic gates can control some physical parameters like (MTN-2012)
(a) temperature, pressure (b) current, voltage
(c) resistance, inductance (d) capacitance, impedance
In n — p —n transistor current does not flow in the direction from:- (MTN-2013)
(a) emitter to collector (b) emitting base
(c) base to collector (d) collector to emitter
The potential difference across the depletion region of Germaniumis (MTN-2014)
(@0.3Vv (b) 0.5V
(c)0.7V (d)yo.8Vv
Voltage gain of the transistor as an amplifier is negative because of (DGK-2012)
(a) input voltage is amplified (b) phase shift of 180°
(c) output voltage is amplified (d) phase shift is 0°
The open loop gain of the op-amplifier is of the order of (DGk-2013)
(a) 10’ (b) 10°
(c) 10° (d) 10°
The device which is used as amplifier and work with the negative feed back is
(DGK-2014)

(a) operational amplifier (b) n p n transistor
(c) p n p transistor (d) Transistor
Which is not a basic logic operation (DGK-2014)
(a) NOT (b) AND
(c) OR (d) NAND . —. 1N
The term Invertor is used for: I (BWPZU1R)
(@) NOR gate —{b) NAND.gate ™ | | /" | o=
(c) XNOR gate L (HNOT gatel | | [
The potential difference . i oss the deplm o1l region bi sttidor i is, (BWP 2013)
@05V — YRR (VA
(€ 0.8\ | L Ty _x\ \ \u)onv
A senscr o light | ARRRIE (BWP 2014)

_ () wnsistoi (b) LED

[, M Wloge (d) light dependent resistance
¥/hen a pn-junction is reverse biased the depletion region is (BWP 2014)
(a) widened (b) narrowed
(c) normal (d) none of these
The characteristics curve of p-n junction is between (SWL 2013)

(a) voltage and current (b) voltage and time
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(13)

(14)

(15)

(13)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

.115-"6.' .

(27)

(c) current and time (d) power and current
The p-n junction on forward biasing acts as ~——(SWL.-2013)
(a) capacitor (b) high resistor .— [ '
(c) inductor i {d) low rasistor (D g
The use of LDR is in the cixcuit of ~4 A ' (SWL 2015)
(a) night switch () owid gate )
(c) rectifier \ 0L eAd) Geotator
The su\ of bate 1rva Jran: |,tu |s I B (MTN 2015)
(@ 10%mi | 1Y (b) 10" m
@8m \ (d)10°m
3¢ ton concentration of impurity is added in: MTN 2015 (G-II)
(a) base (b) emitter
(c) collector (d) LED
The ratio B in transistor is called: MTN 2015 (G-II)
(a) current gain (b) voltage gain
(c) nuclear gain (d) emitter gain
Reverse current flows due to: (DGK 2015)
(a) majority charge carriers (b) minority charge carries
(c) electrons (d) holes
Open loop gain OP — Amp is of the order of: (DGK 2015)
(a) 10° (b) 10°
(c) 107 (d) 108
For rectification we use: DGK 2015 (G-I11)
(a) transformer (b) diode
(c) choke (d) generator
The gain of amplifier is given as: BWP 2015 (G-I11)
(@) — BRc/rie (b) Brie / Rc
) 2 () 1+ 22

Rl Rl
The potential barrier for germanium at room temperature is SWL-2016
(a) 0.3 volts (b) 0.5 volts
(c) 0.7 volts (d) 0.9 volts
The color of light emitted by a LED depends on SWL-2018&- 17
(a) its forward biasing (b) the type of semi- coru qu'rc“f s atenm Us =d' '
(c) the amount of forward current —{(d) its reverse- uum.ng [ | ¢ :
The Boolean expression of NANGate ig: | f A I\/I'l N+2016 (G II)
(a) X =AB \ 2 A=A
(o)X= A‘.S_ _y RV ARY \d;/\—:—\+B
A two iEputs)[! lA’\rD r}are i |th“~ rﬁn te A and B has an output 0, if ~ BWP-2016 (G-I)
(@) Bisizerg 1 ) (b) A'is zero

Y _(c, both A ar} dRBa (d) both Aand B are 0

'. ruth'sanie of Ioglc functlon BWP-2016 (G-I)
(a) summarizes its output values only (b) tabulates all its input conditions only
(c) display all its input and output possibilities (d) is not base on logic algebra
The Boolean equation for exclusive OR—gate is given by SWL-2017
(a) X=AB+BA (b) X=AB+AB

268



Chapter—l8 Electronics

(28)

(29)
(30)

b1
(32)

(33)
(34)
(35)
(36)
(37)
(38)

(39)

(c) AB+AB (d) X=AB+AB

The devices which are required to convert various phyS|caI quant'ues into eisuinic
voltage are called [ | - SWL-2007
(a) filters : | (b)rectifie’s C

(c) amplifiers \ " (dj sensprs _

Automatic functioning ot'stiest [ 1h a) e donk Y ] - DGK-2017 (G-I)
(a) indacicrs : ' (hY capacitors

(c) tranzistirs . =" (d) comparators

Whish dicce Woricsat, raverse biasing? DGK-2017 (G-I)
(@r=D . (b) photovoltaic cell

(()'=notodiode (d) silicon diode

An expression for current gain of a transistor is given by DGK-2017 (G-I11)
@) B=1g/1; (b) B=lg+1c

©B=I—1; d) p=1c11g

Potential difference across depletion region in case of silicon diode at room
temperature is: BWP-2017 (G-I)
(@) 0.3V (b)0.9V

(c)0.7V (d) zero volts

A Sensor of Light is: BWP-2019 (G-I11)
(a) Transistor (b) LED

(c) Diode (d) LDR

A two inputs NAND gate with inputs A and B has an output ‘O’ if: MTN-2019 (G-I)
(@) Ais0 (b)BisO

(c) Both Aand B are 0 (d) Both AandBare 1

The operation of complementation is performed by: MTN-2019 (G-II)
(a) AND Gate (b) OR Gate

(c) XOR GATE (d) NOT Gate

In op-amp, the input resistance is of the order of: MTN-2019 (G-II)
(a) Several Mega Ohms (b) Several Kilo Ohms

(c) Few Ohms (d) Hundred Ohms

The size of base of transistor is of the order of. MTN-2022 (G- ~;
(a) 10°m (b) 10°m : / VL
(c) 10'm (d) 10°m _ A R PR,
Two inputs NAND Gate Wlth input A and I} has uuu;.ut 07 ity I\v1'£-.'_|_\i_-2_92f2 G-, 1)
(@ Ais0 L= (B BlisO ) {

(c) both A 2nd B are 0 YAy d} woln A3 B are 1

The cc Io,J of hight emtttc b" L D de NE3-0N. MTN-2022 (G-11)
(a) the feverse iiay |\ | | Y ! T (b) the amount of forward current

(P) r) pe bf semic¢ or ductor mate

rial idz. the forward bias

Topical Multiple Choice Questions
1 EN 210 41 60 61 Y 81 IR 101 BN 121 IR
2 22 1Y 42 ¥ 62 I} 82

3 23 ¥ 43 [ 63 I} 83
4 2
5 2

4 BN 44 N 64 [EM 84
5 ¥ 45 N 65 IS0 85
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SHORT QUESTIONS
(From Textbook Exercise) :
How does the motion of an electron in a n-type substance "uf er ftb,n ‘he m. mor (55

18.1

holes in a p — type substance?

LHR-13(G-1), DGK-15(G-11), GRWZ3\(G-1), LHE-16 (G-1), DBiK-17 (-1, GRV- 19 (@-1j) LiHR- 19(G 1), MTN-19 (G-1)
Ans:

e Electrons | Ticw 'Frcrr. 1ega|/e tersimal Holes moves form positive terminal to

towards the positiva tarininaiof the battery.
¢ | qtion) ofi<lectrons give rise to the
¢ 1% _eleetronic current.

the negative terminal to the battery.
Motion of holes give rise to the
conventional current.

| o Electrons move along —E . e Holes move along E.

18.2 What is the net charge of a n-type or a p — type substance?
BWP-13, SWL-14(G-I), RWP-14, MTN-15(G-1)&(G-11), SGD-15(G-1), GRW-15(G-I), DGK-16 (G-I), RWP-16 (G-I,
LHR-16 (G-11), DGK-17 (G-1), MIRPUR (AJK)-17, LHR-17 (G-1), GRW-19 (G-11), MTN-19 (G-I1)

Both n — type and p — type substances are neutral and net charge is equal to zero. Because
each atom in n — type and p — type substance is neutral. As no electron is added or
removed from n — type or p — type so, both are neutral.

The anode of diode is 0.2 V positive with respect to its cathode. Is it forward biased?
SGD-14(G-1)&(G-11), RWP-14, DGK-15(G-I), FSD-15(G-1), MIRPUR (AJK) 15, SWL-16, RWP-16 (G-1), SWL-19
A diode is said to be forward biased if p — type is connected to positive terminal of
battery and n — type to the negative terminal of battery. In this case anode of diode that is
p — type is 0.2 volt positive with respect to cathode (n-type). Therefore, diode is said to be
forward biased. But since the value of this potential (0.2V) is less than the potential
barrier of silicon (0.7V) or germanium (0.3 V), thus very small current would flow
through the circuit.

Why charge carriers are not present in the depletion region?

LHR-13(G-11), GRW-13(G-1), MTN-14, FSD-14(G-1), DGK-15(G-11), SGD-15(G-I1), MTN-16 (G-I, I),
SGD-16(G-I, 1), GRW-16 (G-I}, SGD-17 (G-I), LHR-17 (G-1), FSD-19 (G-I), BWP-19 (G-II)

An n-region contains free electrons as majority charge carriers and p — region contains
holes as majority charge carriers. Thus, after the formation of the junction, the free

Ans:

18.3

Ans:

18.4

Ans:

electrons in the n — region because of their random motion, diffuse into the-p. - region, 45 )

a result of their diffusion, a charge less reglon IS formed around me i un sticn i wr ich
charge carriers are not present. ! 2l - [ ¢ -
What is the effect of for Nard azsud :'cverse bia_simg-] of a ._di'cdr_e oh'the width of

depletion region?
LHR-12,GV/-12, GRW-23(G- 1)} TrelL4 RVP Y, BwP 1(G5ij, RWP-15(G-1), LHR-15(G-11), SWL-17,
BWP-17 (@), MTul-19¢3-1l &) | 1 \

Forward 3iaszd Stote, | !
= \Wheh a dnde it_torward biased then width of depletion region decreases because the
' _é!e:_t ‘0ns'and holes are pushed towards depletion region therefore, conductivity increase.
Reverse Biased
When diode is reverse biased then width of depletion region increases because electrons
and holes move away from depletion region therefore, conductivity decreases.
Why ordinary silicon diodes do not emit light?

18.5

Ans:

18.6
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Ans:

18.7

Ans:

18.8

Ans:

18.9

Ans:

18.10

Ans:

"'1>|w 7L %5 at ground

SGD-15(G-1), FSD-15(G-1), MIRPUR (AJK) 15, MTN-16 (G-I, 11), DGK-16 (G-1), ESD-16 (G-1),
LHR-16 (G-I1), FSD-19 (G-1), GRW-19 (G-II), BWP-19 (G-II)

Forbidden energy gap between conduction band and valance band in silicen i very-sn all,'
of the order of few electron volts. Thus, ven electron-iumps-foirh soridustinn. hiit
valence band, it emits radiation ¢i yery Iurg'-* wavelerigta ‘y| 1g in the.infiaied region.
Thus, no visible light is emitied hy: siiicon gioce, | -

Why a phgip diode isoneratzd in reverss briased state?

LHR-12,0GH-13,6RW-44(G-1)2(G ' ), BWP-4(C- |) DGK-14{SH)&(G-IN), SGD-15(G-I1), MTN-15(G-I1), LHR-15(G-11),
SWL-16, NETT-46 (341), BWP- 15(_, I}, $GL)-i5 (G5, HR-16 (G-11), SGD-17 (G-1), DGK-17 (G-11), SWL-19, RWP-19 (G-1)
Photo ciode ig usec, for' detection of light. It can turn its current on and off in nano
gecon d. it Is\oreraied in reverse biased state. When light falls on it then electrons holes
piirs axd Created in the depletion region and reverse current starts flowing. It conducts
only when light falls on it. If it is operated in forward biased it will conduct weather light
falls on it or not.

Why is the base current in a transistor very small?
GRW-12, LHR-13(G-11), DGK-13, LHR-14(G-1), GRW-14(G-l), SGD-15(G-H), MTN-15(G-1), FSD-15(G-1), RWP-15(G-1),
GRW-15(G-1), LHR-15(G-1), SGD-16 (G-1), LHR-16 (G-, DGK-17 (G-1), SGD-17 (G-11), MIRPUR (AJK)-17, GRW-19 (G-

The base of transistor is very thin of the order 10° m and lightly doped. On the normal
operation charge carriers enter from emitter and a very few of them combine with the
charge carriers present in base but majority of the charge carriers move towards collector
region. That’s why the base current is very small. As we know that
le=lg+Ic
le=1:-1¢
I.<l¢

I is very small.

What is the biasing requirement of the junctions of a
transistor for its normal operation? Explain how these
requirements are met in a common emitter amplifier?
LHR-12, LHR-13(G-I), MTN-16 (G-11), GRW-16 (G-I)
For normal operation of a transistor emitter base junction is
forward biased and base collector junction is reverse biased.
In a common emitter amplifier Vgg is connected across base
and emitter for forward biasing and V¢ is connected across
collector and emitter for reverse biasing.
What is the principle of virtual ground? Apply it to f|nd

the gain of an inverting amplifier. . SN N \
LHR-24(G-11)}SCD.24/G Tl bk 1)(c I, SGL- 1~.(b 1, UFix-19 (G ||)
The open Ioop gain of operational uPﬁiO“f:er is wary h,lgil f.el \ |

+

A Vv, 'y .. 1/
+--_ -. — P . ! - s . |
As AoLliS h'%gn fhen; Rin \ [-—J\AMIZN__
‘\‘r. \_/\/ ~ ( ._ ¥ . >——‘} |
N\ | .

oV

S0 V. =0
This is called principle of virtual ground.
From figure:
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18.11
Ans:

Electronics
A VS
' Rl R1 Rl |
| = V-V, _0V, -V,
2 R, R, P.,

Gain :_R—2
1

The inputs of a gate are 1 and 0. Identify the gate if its output is (a) 0 (b) 1.
MIRPUR (AJK) 15
@ If

A B OUT PUT
1 0 0
This may be either AND gate i.e. X=A.B

Or it is NOR Gate i.e. X= A+ B or XNOR gate. i.e X=AB+AB
(b) If

A B OUT PUT
1 0 1
This is OR Gate i.e. X = A+B

It is NAND gate i.e X=A.B, Exclusive OR gate X =AB+AB
KIPS TOPICAL SHORT QUESTIONS

18.1 BRIEF REVIEW OF P-N JUNCTION AND ITS CHARACTERISTICS

1)
Ans:

(2
Ans:

3
Ans:

What is meant by hole in a semi-conductor? How it is produced?

At room temperature, the covalent bonds in semi-conductors are broken to thermal
vibration of electrons. Hence, electrons are free, an electron vacancy is known as hole.
How is p-n junction formed? _)(‘K 201746

A p-n junction is formed when a crystal of cermanium ar sii an‘is|glowitin such'a m\i
that its one half is doped with a- frlvalert A< lnry ond ’ne ather [helf-is qoped with
Pentavalent impurity. \

What is meant by forward an ve /e ‘e ncsnm o a. sm'" condu Ur diode?
ForwaityBigsing

When = £ junctigniis'cenrect te. t P*uttery in such a way that p-type is connected with
positive termnml ard N\hbewith negatlve terminal, then P-N junction conducts and
kriown a5 ai¢de. Thisprocess is known is forward biasing.

' '12&% rt< 3iasing

4)
Ans:

When P-N junction is connected to the battery such that p-type is connected with —ive
terminal and N-type with +ive terminal, there is no current that flows through the
junction. It is known as reverse biasing.

Give some properties of a semi conductor?

= At 0K, semi conductor behaves like insulator.
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()

Ans:

(6)

Ans:

(@)

;5'.1:;

(8)

Ans:

(9)

Ans:

(10)

ANns.

(11)

Ans:

= Its resistivity value is between conductors and insulators
= Its Resistance decreases with increase in temperature
What is meant by potential barrier? [
A potential difference is established in theenletion.ragivn due to £hr] mtlur of Rt TS
known as potential barrier or hill. ts i7alue nﬁ -5 s O 'V, a1d fo. G ise
What is meant by depletion regiais, |
After the fgimation of-the p-I\ jan ior, a.charje.less-region between P-type and N-type
substaince Is catied depigticr, region, 1t tGatakis Tixed ions.

\ 8.2 RECTIFICATION
\What s, meaiit by rectification?
Chriversion of A.C into D.C is called rectification. The device used for this purpose is
known as rectifier. It is of two types:
(i) Half wave rectification
(i1) Full wave rectification
Draw circuit diagram used for full wave rectification. Show direction of current in
the circuit when positive half of input A.C cycle passes through it.
DGK-2012, SWL-2013

For period 0—)%
During the positive half cycle i.e during the time
0_>T§’ the terminal A of the bridge is positive with

respect to its other terminal B. Now the diodes D; & D3
become forward biased & conduct current as in fig ‘a’
Draw the input and output waveforms of half wave and full wave rectifier. BWP-2014

Half wave rectification Full wave rectification

A NN
Y EVEY

|
I
I
I
I
I
I
I
\
1

Wh" ! pt oto dinde r)pq ated in reverse biased state?

4 phatodindz~current flows due to minority charge carriers called reverse current.
b fice minority charge carriers move under reverse biased condition, thus photodiode is
operated in reverse state. It is used for the detection of light.
What do LED and LASER stand for?

(i) LED: LED stands for Light Emitting Diodes.
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(12)

Ans:

(13)

Ans:

(14)

Ans:

(15)

Definition:- Light emitting diode is basically a p-n junction diode made from the semi-
conductor gallium arsenide phosphide. When electric current passes throvgii siich a-ciiiit;
energy is released in the form of light (photons). It is called a 'ight e'n*it;ir_-é"digﬁe (LEL)

(i) Laser: Laser stands for Light Arnplificiﬂtior' sy Stilnulgted Erirission.of Regiation.
Definition:- A laser is a dbvice whizi p."od-i'ce's very\ngriow mtensp heam of light having
the follewing properties ] -

@) Itis= \oncearcinatic ’0 ong freHL er'cy-ui one wavelength)

(i1) It is'coherent (crestiand truughs of beam are in phase)

(i) is tnidirecional (radiations of beam travel in the same direction)

‘Theaignt emitted by an ordinary light source is not only incoherent but also emitted in all
directions. So laser light is different from the ordinary light.

What is solar cell (or photovoltaic cell)? Give its uses.

Solar Cell:- A photo voltaic cell (solar cell) is a device which converts light energy into
electrical energy.

When light is made to fall on this cell, the voltage across its terminals increases. The
value of voltage increases with the increase of intensity of incident light. Current is
directly proportional to the intensity of light

The photo-voltaic cell is basically a junction device. The cells are made of semi-
conductor materials. It is generally made from either silicon or Selenium.

Uses:- Photo cells are used in satellites and space vehicles to convert solar energy into
electrical energy which can be used to operate the other electronic equipments.

What is photo diode? What are the applications of photo diode?

Photo diode is used for the detection of light. A photo diode can turn its current ON and
OFF in nano seconds. These diodes work under reverse biased condition.

Applications of photo — diodes

(i) Detection of both visible & invisible radiation.

(i)  Automatic switching

(iif) Logic circuits

(iv) Optical communication equipment etc.

TRANSISTOR ASpswiCll

Draw the circuit symbolg fcr (a\ resn ang fb nnn rI’dl".SI‘tO'-r

-umﬁm

N lB .

() npn transistor (b) pnp transistor .

What is a transistor? How n-p-n transistor circuit is
drawn in a common emitter configuration.

<
"
=

~J

[R®]

el e
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Ans:

(16)

Ans:

(17). .

Ans:

(18)

Ans:

(19)

Ans:

(20)

Ans:

)
Ans:

(22)

Ans:

Definition: A transistor is a combination of two words ‘transfer’ and ‘resistor’, transfer
means to flow the charge and resistor means to resist the flow of charge. .-

Transistor is a semi-conductor diode device con3|st|ng of twe-n- f j'i}"‘d'{)nu anc ti roD
regions, namely emitter, base and collector:

In a common emitter confiquration emittnr bes? Jur"tm I3 or Ve “d biasea and collector
base junction is reverse bigseql. |

What is.nieent by curient gain of transister?

The ratic! ¢f cailéctor Currant . to thas Gf-base current Ig is known as current gain of a
transistor. I s, cunstant, quent ty

K
I/'chiemctim”‘ p= I—C = constant

It has no Unit
Find the current gain of a transistor whose collector current is 100 mA and base current is

100 pA.
The current gain of transistor is given by;
5= 1o _100x107°A

l, 100x10°A

£ =1000
A transistor has Ig = 10 mA and Ig = 40 pA. Calculate current gain of transistor.
BWP-2012

As we know that;
le=1g+1;
lo=1g — 1, =10mA—40uA

=10mA-0.04 mA

=9.96mA

— IC
p= I

~ 9.96mA
~ 0.04mA

=249

18.7 OPERATIONAL AMPLIFIER
Write briefly about operational amplifier. PWP-2019-55 1)
An integrated circuit having a small silicon chip enclosed.in<a"capstiie witt, ei, illt "‘I.o:
attached to it, serving as working, termindls) is_calied ‘operatipnal arnnli tor, 1 nEs two
input terminals. One is knevan as iavertingnput (1) and the other rion- inverting input (+).
The inverting input termingl ¢hifigithe pna>e oi np it alCF‘JJ ny ¢80(
What iz eon by. ﬂg‘en mop> TR
Openigsn, || LSl
When an ¢ perat:ona ainpli | ~1s operated without connecting any resistance or capacitor

~ fiern)its 3ui|Lut th anyone of |ts input terminal, it is said to be in open loop condition. In
il (':I \Vz61as open loop condition means no feed back is taken.

i:sriefly explain, what is meant by saturation in op-Amplifier?

A condition when inverting and non-inverting input voltage becomes equal is called saturation.
Write down the characteristics of operational amplifier.
(i) Input Resistance
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(23)

Ans:

(24)
Ans:

(25)

Ans:

It is the resistance between the (+) & (-) inputs of the
amplifier. Its value is very high, of the order of several
mega ohms. Due to high input resistance Riy. practically no—. <~
current flows between the two ingsut tern: |n als, It IS vew
important feature of the ogr—'amp. -

(i) Output-Resistance . | ~

It is rtertan(e étweer the Or"rpu.f erwnn' & ground Its
value is|or: I v wewy chras '

(i) Ppen | _oop Ghir

itis U ki) of output voltage V, to the voltage difference

petween non — inverting & inverting (-) inputs when there is '?'
no external connection between the output & the inputs i.e Vo!
Ve Y% - 3
Pou = V.-V V, -
Open loop gain of the amplifier is very high, of the order of 10°.
Define input resistance and output resistance of an operational amplifier?
RWP-2013

(i) Input Resistance

It is the resistance between the (+) & (-) inputs of the
amplifier. Its value is very high, of the order of several
mega ohms. Due to high input resistance Rjn, practically no
current flows between the two input terminals. It is very
important feature of the op —amp.

(i) Output Resistance

It is resistance between the output terminal & ground. Its
value is only a few ohms.

Write some important uses of operational amplifier. FSD-2014
The following are the uses of operational amplifier:

(i) The operational amplifier as inverting amplifier.

(i) The operational amplifier as non-inverting amplifier. _

(iii) The operatlonal amplifier as a comparator. -

iﬂ.“s'u“ﬂm

IfR; = 10kohm and R; = 1)Okohr 4, Find-the! qqm ofian’ing /e:tlrg ampllfler

- A FSD-2013
The ga!n;of an mJPrtmg ar 1p|| a-er\zgqlve A h‘,,
U] ) .r* L e
3 +—3 = __Ojk =-10
LR T10kQ

18.9 OP-AMP AS NON-INVERTING AMPLIFIER

What is meant by virtual ground?
Virtual Ground
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Virtual ground behaviour of inverting terminal means to have V = 0 even particularly V
is not grounded but V. is grounded. : —

\/ ,Jv;lw__i,_}\\ \J._I__;.w) !
rl/ |

1%,

Praof: Corisiderian of)erational ampllfler with V., as grounded

Sh' '\/+'z0,
Also using
Ay = = VV=
V.-V Ao
V+ —V_ — Vo5 -Vo
10>  very high value
V.-V =
V. =V_or V. =V,

So V. is particularly grounded and
V_is virtually grounded because of its equality with V.

18.10, 18.11 OP-AM AS A COMPARATOR AND COMPARATOR AS A

(27)

Ans:

NIGHT SWITCH|

What is meant by comparator, describe the function of operational amplifier as
comparator?

A circuit or device which is capable to compare the two potentials is called comparators.
Operational Amplifier as Comparator:

Circuit diagram of operational amplifier comparator consists of

(i) Operational amplifier (ii) Potential divider Vg

Circuit Diagram:

. | A 781E0

I.  Inve: *‘Fw g “fe rn‘mal |« cmmc‘:@i\m Jandble source having potential V at any instant
whi¢h zan Di vaifed Lv yerying sliding terminal.

=01 | Wr 5 @oplisd-at non — inverting terminal, Vg is constant.

1 “+\Vice 15 biased with operational amplifier which makes output voltage.

Vo=+ifV.>V._ = Vg>V
Vo= —ifV_>V, = V>Wg
Comparison:
(i) If V,=positive Vg >V
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(28)
Ans:

(29)
Ans:

(30)
Ans:

s |

AR

Ans:

(i) If Vo= negatlve , VR <V
(ii)If Vo, =0 , Vr=V

What is Boolean algebra? P TN SR

Two basic mathematical ¢pera: |on. .b., ladditipntand \subtraction_for the mathematical
manipyiatipn of erdinaryquaiitides, whicti-Canl pussess all continuous values, a special
algebra:isiraginre fhat is called Booizan'algebra.

The Botlean algebiraisibascaon three basic operations:

(M ANC
(il or -
(iii) NOT

It includes addition and subtraction of ordinary math operations.

18.13 FUNDAMENTAL LOGIC GATES
Define the term logic gate. Write names of fundamental gates. SGD-2017 (G-11)
The electronic circuits which implement the various logic operations are known as logic gates.
In these gates, the high voltage level is shown by 1 & low voltage level is shown by 0.
The fundamental logic gates are:
(i) OR-gate
(i) AND-gate
(iii) NOT-gate
Write down the truth tables of OR gate and AND gate DGK-2013
ORGATE: X=A+B
OR gate, as shown in fig, implements the logic of OR operation. It has two or more
inputs & a single output X. Output has a value 1, When at least one of its inputs A & B is
at 1. Thus X will be zero only when both the inputs are 0. Truth table shows the fact X =

A +B.
! ! !utput

0

InputA e-

InputB e

=i|lojo
N e | =N (]

1
1
1

OR gate

AND GATE: X=AB / )
The fig shows AND gate. It has two inputs-and a single.z ut,,Lt A T1<= Ul'*th ig i Oy
when both of the inputs A & B are a( 1. Foi aH Jme. cnmbwn 1tmn ol t‘ IelvalLes of A & B,
X is zero. Mathematlcally X'= ARF \ 1 "

Input A~ . . = Qutpit I'-«' VAN f e N — . m

s 21 ﬁj'”_' \ \ - 0

/\| D Me

~lololofs

1O O

l'. Fav the symbollc diagram of NOT gate and also write its truth table.

_ SGD-2017 (G-1)
NOT GATE: X= A
The fig shows the NOT Gate. It performs the operation of inversion or complementation,
so NOT gate is also called inverter. It changes the logic level to its opposite level, shown
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(2257

\ -;5'.1;:;

(33)
Ans:

(34)
Ans:

in truth table. 1=0& 0 =1. In figure “bubble” (0) indicates operation of inversion.
Mathematically -

"\-\.

X A
Intput i ' Ell‘l‘l‘l“lﬂ
- . _.______M
A A 2 B Y N e
¥ R L) AN A | 0
l)'r W thi symbdi and truth table of NOR gate. FSD-2016 (G-1)

Ir RO Gate, the output of OR gate is inverted as in truth table Mathematlcally X A+B

A B
0 0 1
/ q 1 0
NORgate 1 3 0
Write down the logic table and expression of NAND gate. SGD-2015

In NAND gate, the output of AND gate is inverted, operated by “bubble” (0), shown in
truth table. Mathematically X = AB

InputA o utput
; 0 0 1
InputB @—— : 0 1 0
NAND gate : ? ?
Give the circuit diagram and truth table of Exclusive — OR gate. SGD-2012

EXCLUSIVE OR GATE (XOR): X = AB+ AB

Consider a Boolean function X of two variables A & B such that X = AB + AB
(i) The first term of the function X is obtained by ANDing the varlable A with NOT of B.

A.H_—:E i

.._bo
AB
I
(i) The second term is NOT of A and ANDing with B. ("
(iii)The function X is obtained by ORlng these two terms, Obta'ﬂf‘u b) the ~cis lm-."-'

arrangement of fig (a). The truth table gives the function. >, | | Vi
(iv) The value of X is 0 when the two |nput h'tvp Saie, ’ai'ch X 'Sl whi >n *"ID ark "uvs

have different values.— AR
i :ijﬁ'-m' i L
InputA = _\ o t,utnut BRI, e e Output
AN\ :3\#""-"-’1\' \ S0 0 0
InpuS @) —-, / L i 1 0 1
\ "Mr'r fediden symbol and truth table of exclusive-NOR gate GRW-2015

EXCLUSIVE — NOR GATE (XNOR): X = AB+ AB
The exclusive NOR gate is obtained by inverting the output of a XOR gate, represented
by bubble (O) at output.
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Q) The oulout of A IO is --wisn-its Two inputs are identical.

@i) - he hu-‘p"ut'c)'.l_XN")R Is 0 when two inputs are different.
i PR ir put i\ \:j 5 Dutput A utput
o W B )O-—e 0 0 1
" Input B @ ) i X 0 1 0
1 0 0
XOR gate 1 1 1
18.15 APPLICATIONS OF GATES IN CONTROL SYSTEM
(36) How Gates are used in controlling systems? GRW-2019 (G-II)

Ans: Gates are used in controlling the functions of the system by monitoring some physical
parameters. The parameters are such that temperature, pressure or some other physical
quantity of the system.

Gates operate with electrical voltages only. For this voltage, some devices are used for
converting various physical quantities into electrical voltage. These devices are called sensors.

(37) Give two applications of gates in control system. SWL-2017

Ans: The application of gates in control system are:

Q) In Night switch, the LDR light dependent resistance is a sensor. LDR converts the
intensity of light into electrical voltage.

(i) A Thermistor is a sensor for temperature.

(iii)) A microphone is a sound sensor.

(iv)  Level sensors which give an electrical signal when
the level of liquid in a vessel attains a certain limit.

N SHORT QUESTIONS

(Past Papers 2012-2021)
(Gujranwala + Lahore Boards)
Q) What is the principle of virtual ground? Apply it to find the gain of an inverting
amplifier. LHR-2014
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(24)
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)

What is the effect of forward biasing on the width of depletion region?
GRW-2012, 26i2, LHR-26"2
What is the biasing requirement of the junctions of a transistestar |ts roreal, opziation?
Explain how these requirements are_met in‘a commeiremitter amnlitieriL2 R-2012,2013
Draw the figure showing efestricaicenducuon by holes, in deri-coriductors?
' LHR-2013, 2014

Draw t{ig;eymbol 57-XOR'Cjate and write its trih ble. LHR-2013, 2014
Write two (harecteristics of op ampiider. (LHR 2015)
Writa dgwi the truthi table-of exclusive-OR gate. LHR 2015(G-11)
= Wirite dowr eyrnool and truth table of exclusive-NOR gate. (GRW 2015)

W'hiat is photo diode? Write its two applications (or uses).
GRW-2012, LHR-2013, 2014, 2015, 2016 (G-I)
What is meant by rectification? LHR-2016 (G-1)
Why ordinary silicon diodes do not emit light? LHR-2016 (G-II)
Why a photodiode is operated in reverse biased state?
GRW-2014, LHR-2012, 2016 (G-I1)
How does the motion of an electron in an n type substance differ from the motion of
holes in a p type substance? LHR-2013, 2016 (G-11), GRW-2016 (G-I)
Why is the base current in a transistor very small?
LHR 2013, 2014, 2016 (G-1), GRW-2012, 2014, 2016 (G-I)
Write down the characteristics of operational amplifier. GRW-2014, LHR-2017 (G-I)
What is the net charge on an n-type or a p-type substance?
GRW-2013, LHR-2016 (G-I), 2017 (G-I)
Why charge carriers are not present in the depletion region?
GRW-2013, 2016 (G-I), LHR-2013, 2017 (G-I)

What is depletion region? Explain briefly. LHR-2019 (G-I11)

What is meant by current gain of a transistor? Write its formula GRW-2019 (G-I)

How Gates are used in controlling systems? GRW-2019 (G-II)

What is the principle of virtual ground? Apply it to find the gain of an inverting
amplifier. LHR-2021 (G-1)

What is the potential barrier of silicon and germanium? LHR-2021 (G-I) _ —
Why ordinary silicon diodes do not emit light? LHR-2021 (G-45-| M {
Why a photodiode is operated in reverse biased state? [ AAEAR-2021L (G .

What is the working principle of a light emjiting digde? " "% | KHE-ZDZ1SAIT)

NN | SHORT QUESTIONS

(From Past Papers 2012-2019)
(Faisalabad + Sargodha + Rawalpindi + Mirpur (AJK) Boards)
What is the effect of forward biasing and reverse biasing on depletion region in a
semiconductor diode? (FSD 2012, 2013 + SGD- 2013 + RWP- 2013, 2014)
If R; =10kohm and R, = 100kohm. Find the gain of an inverting amplifier (FSD 2013)
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(15)
(16)
(17)
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What is the mathematical expression of AND gate? Write its truth table. (FSD 2014)

Write some important uses of operational amplifier. —— (FSD-204 %),
Give the circuit diagram and truth table of Exclusive — OR gate;—, | [ (SC [) 2012

What is current gain of a transistor?. \ ' | [« . (RE0L2013)
Find the current gain of a traiwistor whose corlect(r vurreritiis 10D iAjand base current is 100
How Ope.ctlt nal amigiifier ects as compe rawr” ' (RWP 2012)
Define Fput resisiance ana qutpit resisiance of an operational amplifier?  (RWP 2013)
Write down'the logic tabie-4rit expression of NAND gate. (SGD 2015)
Wia is photn.c lise? Why it is operated in reverse biased? SGD 2015(G-11)

ine.nputs of a gate are 1 and 0. Identify the gate if its output is (a) 0, (b) 1
FSD-2012, MIRPUR (AJK) 2015
Why ordinary silicon diodes do not emit visible light?
SGD-2013, RWP-2013, MIRPUR (AJK) 2015, FSD-2012, 2016 (G-1)

Write any two characteristics of operational amplifier. FSD-2016 (G-I)
Draw the symbol and truth table of NOR gate. FSD-2016 (G-I)
What is the principle of virtual ground of operational amplifier? SGD-2016 (G-I)
Draw symbols of two types of transistors. SGD-2016 (G-11)

The anode of a diode is 0.2V positive with respect to its cathode. Is it forward biased?
MIRPUR (AJK) 2015, RWP-2014, 2016 (G-1)
Why charge carriers are not present in the depletion region?
FSD-2014, SGD-2013, 2016(G-11), 2017 (G-1)
Why a photo-diode is operated in reverse biased? Comment.
SGD-2012, 2013, 2016 (G-I1), 2017 (G-1)
Draw the symbolic diagram of NOT gate and also write its truth table. SGD-2017 (G-1)
Define the term logic gate. Write names of fundamental gates. SGD-2017 (G-11)
Name three basic characteristics of op-Amp. Also give their approximate values.
SGD-2017 (G-11)
What is net charge on a n-type or a p-type substance?
FSD-2013, SGD-2015, MIRPUR (AJK) 2017
Why is the base current in a transistor very small?
RWP-2012, MIRPUR (AJK) 2017, SGD-2016 (G-I1), 2017 (G-II) .

Write the mathematical notation and symbol for XNOR gate. MIRPUR-(AJ K) ?O“'"".. )
What is solar cell? Give its uses. _ | ESDA20LE (G
Write four application of photo diodes. '\ |\ ¢ R"‘ P-POLG(G- I)

SHORT QUESTIONS
(From Past Papers 2012-2019)
(D.G Khan + Bahawalpur + Multan + Sahiwal Boards)

Draw the symbolic diagram of OR Gate and write its truth table. (MTN 2013)
What is the effect of forward and reverse biasing of a diode on the width of depletion
region? (DGK 2012)
What is an op-amplifier? Explain briefly. (MTN 2014)
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(14)
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(24)

(25)
(26)

(27)

(28)
(29) -

M3 |

v

(31)

Draw circuit diagram used for full wave rectification. Show direction of current in the
circuit when positive half of input A.C cycle passes through it.
DGK- 2012, SWi=2013, I N-202 2, ?Ot ;

Write down the truth tables of OR gate anc. AND _get ' \ o DEK=2013
A transistor has Ie = 10 mA-and Ig'=40 mA. (.-a_lCch.te Jdrrent gair. of tranalstor

, , AL BWP-2012
What iscurrent gain-ot transisior?, | |\ ' BWP-2013
Define Zepietion ragion and poigntizi-arrier. BWP-2014

Dray; tha input and, cuthutwaveforms of half wave and full wave rectifier.  BWP-2014
\Wirite cowr) tag logic expression and table for Exclusive OR Gate.

J DGK 2015, MTN 2015 (G-I1)
What is the principle of virtual ground?
Define “B” for Transistor. Also write its fundamental current equation. BWP 2015 (G-11)
The anode of a diode is 0.2 V positive with respect to its cathodes. Is it forward biased?

MTN-2013, SWL-2016
What is photodiode? Write down its any two applications. SWL-2016
Why charge carriers are not present in the depletion region?
BWP-2014, MTN-2016 (G-1 & 1)
What is the biasing requirement of the junctions of a transistor for its normal operation?
MTN-2016 (G-I1)
What is the net charge on a n-type and a p-type substance?
SWL-2013, BWP-2013, 2015, DGK-2016 (G-1), 2017 (G-I)
Why ordinary silicon diode do not emit light? Explain briefly
BWP-2012, 2013, SWL-2013, DGK-2016 (G-I), MTN-2012, 2016 (G-l & 11)

What is OR gate? Write its truth table. DGK-2016 (G-I)
What do you know about photo-voltaic cell? BWP-2016 (G-I)
Give two applications of gates in control system. SWL-2017
Draw the symbols of pnp and npn transistors. SWL-2017
What is the net charge on a n-type or a p-type substance? DGK-2017 (G-I)

Why is the base current in a transistor very small?

BWP-2012, 2016, DGK-2013, 2634, 2017-4G=5 | 1 |

Why a photodiode is operated in reversed tiated state? | .~ " -
SWL-2016, BWP-201€+G-1), 4“17( -1), MTN-2015 (341)) 2t,1€, D(;K 2017 (G-11)
Why does the motion of ar; eiz¢ trur i L t) pe ubstant ¢-2iffer frémi the motion of holes

How is p-n junction formed? | ‘Dt-,\ )Ol’(G 2

in ap- yp=sub°t°hcb*2- Wy \ \ DGK-2017 (G-I1I)
Whatd)yimaan [\y tha teim re £ier and rectification? SWL-2019

ite i brizfil/ ab') 18 Jperatlonal amplifier. BWP-2019 (G-11)
V .'nte two characteristics of OP-amplifier. DGK-2015 (G-11), MTN-2019 (G-1)
What is potential barrier? What is the value of potential barrier of silicon and
Germanium? MTN-2019 (G-11)
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