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P-N Junctizn anc, {ts\Characiesistics:
“\ver iancticsa-is Tormed when a crystal of germanium or silicon is grown in such a way
[ I “ftlai1f 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 current or Ieak 2=y
current -
e At a certain high voltage the reverse cufrént incre ses"sharpiy hiS vV ~hag' 5 cdl|ed
break down voltage. : i

Rectification: { \ \ /
Conversign cf alternating current. intp divect cureeiitis called rectlflcatlon

There a=-tvo\\v: ery wominon'types afirectitication.
o Half-vyave, rectificeticn'
N il wave Rectification

J .. Bridge Hetifier:

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 special semi- (‘f‘“du*‘to.: suct as caII.'m'
arsenide and gallium arsenide phosphice.’,
e When an electron comhines withia hol4 dufing owvaH ma> canquce Sil, a photon of
visible light is emitted. - -
e They corvert Elec*r.c energy intp light
Photo Diode: \ [ _
 Photo dloce isiused, for datection of light.
o #l photo didde can-turn i1ts current ON and OFF in nano seconds.
{ T hese dioaes work under reverse biased condition.

(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 <

Transistor gain of current g =-% T T A N N AL

Transistor as an Amplifier: s
e A jupetinn transisterir. the \corantor, ‘en Ifter niodg can act as a voltage amplifier, if a
suicahlé re sasto.; calnd a Icﬂ 13 Lor neeted In the collector circuit.

'/
o Vﬂ'tate aain' amphflﬂ‘ , is given as

1 -\..I

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 switch. |

e The base B and emitter E act as control'terminals \ '

e When the switch is on-&alarge'l...lowsn the CE ciruult, .es stcmc= arnu potentlal drop
between C and E becornes very'snieil.

e When the switsh is Gff\ Iy =..0) 50\ = Bl =0. Thus resistance between C and E
becrzhes infinity. .

Operational arplifier:
¢ 5 An iivteniatad dircuit havmg a small silicon Chlp enclosed in a capsule with eight pins
W altéhe 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-tarminal ).

Gain:£:_1+ 2 Al TH O S~
OP-AMP as a Comparator: ' ' A\ ™ :
e OF AMP JRE\ .emurm two pom er suopll of equal voltage, but of opposite polarity.

Comparator &5 ¢, \Imht )Wlt he 4L

e */hen lintendity of light falls below a certain level, the streetlight is automatically

| wswitchenl'ox. This can be accomplished by using OP-AMP as a comparator.
R VA Ry x Vce, V-5 xVee

R, +R, R, +R;

e LDRis light dependent resistance.

Digital Systems:

248



Chapter—l8 Electronics

A digital system deals with quantities or variables, which have only two discrete values
or states. _
e In describing functions of digital systemq a closed switch rw.' r)e 'Sfican as 4 ang 4
open switch will be shown as Q.- '
Logic Gates: _ VAL VWY
The electroniz; circuits that implaient ithe, /arious i0gic operatons are kriown as logic gates.
Fundamentai' Lbgic,Gades:” !
OR gate -
it.Fals tvo D mdrelinpats and single output X.
UTie Xiti 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 NN
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1)

()

(4)

()

(6)

()

(8)

9)

(10)

(11)

(12)

13)

TOPICAL MULTIPLE CHOICE QUESTIONS

Brief Review of p-n Junction and its Charagtaiistic |

The branch of physics which deals with the electiony arnc, their .Icw thi'cuyndevices
is called ' \

(a) electronics | \ (b} ‘=Ievlro<t

(c) electricity, Vi (N electro magnetlsm
The mest corpmenly lisad samti-cenductor is
(@) germarium, 4 (b) silicon

o) gdliym (d)aluminium

Sllicon’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 nsicniaiy, | |

(c) potential carrier - | (D-averszipetential, )
Depletion region in p-n ji m"tlon i, o ! BIRRE

(a) positively charged WYy 1 f b' negativ 2y chargec

(c) neutral', | — "~ WL L _{dyeitheraorb

In casel o7 1ema’num thﬁ Ve IU\, ot potentlal barrier develops across the depletion
regiqnis || 1

@)DV, ! ) (b) 0.9v
M) G.TV (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)

(16}
(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

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

(a) silicon (b) germanium
(c) boron (d) iridium -
Mathematically the forward resistance ¢t the n-ryuitctisa 15 give n ky
_ Al b) LAV
@ __A\/T. YA . ( 4 AL
() r, =8V >.i}| | . ' (d)r—;
' ] "OAL XAV,

Lr~ forwarc. Rizsed, a p nJunctlon offers

“(d) 15w 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 ) = e [ & O~
In reverse biased the resistance Lf'f" rer' Uy t1ﬂ C |ode i5 of the, orde of

(a) several mega ohms | | 1 (b)) fewohinis

(€) mogiErate!, o~ 0 YA L S zerg

As the Zuverst voitaie is, ing react‘d, the” K.E of the minority charge carriers with
Whlf‘h they'crogs der)_l_utmr region is

Y _(e ppcreased 2t - (b) increased
() réMidin 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 consigder=ads

(a) anode (k) cethipdsa!

(c) diode YA . rd) heiral !

In synibélic represenieticr, of diad? the-heddknown as

(a) anolle AR (b) cathode

() milode R (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 g

(a) transistor _{b) diode ..~ | | -

(c) amplifier 5 | () L’lpiCLTUI’ VSN N

The pulsating current can e mﬁﬂc smiosth By using' ¢ circuit k 10wWn as

(a) filter 1 . VW W \b} conddcior

() radigtor, | T 4 =={(d) inductor

In fuII wale reg tlclcat on b y urldge circuit the number of diodes required are
1 _( aj, AT (b) 5

“(0) z. (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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(39)

(40)

(41)

()

(43)

(44)

(45)

(46)

(47)

(48)

(49)

Specially Designed p-n Junctions

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

| (o) detzciion of radliaticn

(djakl cf 1hase '

Light emitting diodes are\macte fr'or spzc.al’

(a) conuuctors

() semi=agnauistors

Photo aiode i¢ wused\for the
(a}, ditecticniof veitage

'\ {()-Uatection of resistance

The photo diode is operated in the
(a) reverse biased state
(c) inverse biased state

(bY irsgiator
(d) none of these

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

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

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

A photo diode can turn its current ON and OFF in

(a) micro seconds
(c) nano seconds

(b) pico seconds
(d) milli seconds

An ideal diode is that which offers zero resistance when it is

(a) reverse biased
(c) inverse biased

(b)forward biased
(d) converse biased

When ideal diode is reverse biased then the it offers

(a) zero resistance

(¢) minimum resistance

Photo voltaic cell consists of

(a) thin p-region and thick n-region.

(c) thick p-region and n-region

The photo voltaic cell converts

(a) mechanical energy into light energy
(c) light energy into electrical energy
The photo voltaic cell is made of

(a) germanium

c) arsenic
Topic 18.4:

(50)

(51)

_(d) antimony .5 %, | |

(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

Eransisiors)

A transistor. consists of

(@) sin; Jle.cry stal 67 gérman’urii or Sl 'ichi

(c) singfe ,|y<tclcf-1r<er ic |
The-nuinker ¢f} reqnn

- .ﬁc; 2|
()4

is-transistor is/are

. th).dotible crystal of silicon or germanium

(d) single crystal of boron

(b) 3
(d)1

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

(b) n-p- n transistor
(d) p-p-n transistor
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(53) The central region of the transistor is called

(a) base (b) emitter
(c) receiver (d) collector '
(54) The base of the transistor is of the orderiof' '
(a) 10°m (b, 0%,
(€) 10°m _ _ @ 1030
(55)  The ceiiector is comparetively
(@) smatiarithan base - . (b) larger than emitter.
(c) smailer than'emitter, | ) (d) equal in size as emitter
(56)-~, [Tth centiél regivn of transistor is n-type then the transistor is said to be
T \ (a0 transistor. (b) n-p-n transistor
INIRVE (C) p-n-n transistor (d) p-p-n transistor
- (57) The emitter and collector have as compare to base
(a) smaller concentration of impurity (b) zero concentration of impurity
(c) greater concentration of impurity (d) none of these
(58) The concentration of impurity of collector is
(@) less than base (b) less than emitter.
(c) greater than base (d) bothband c
(59) For normal operation of transistor, the collector base junction is always
(a) reverse biased. (b) forward biased
(c) converse biased (d) none of these
(60)  The direction of flow of current in p-n-p transistor is from
(a) emitter to collector (b) emitter to base.
(c) base to collector (d) base to emitter
(61) For normal operation of transistor, the battery
(a) Vcc is much smaller than Vg (b) V¢ is much greater than Vg
(c)botha &b (d) Vcc equal to Vg
(62) Generally used transistor for actual practice is
(a) p-n-p transistor (b) n-p-n transistor
(¢) p-n-n transistor (d) p-p-n transistor
(63) The basic relation for the transistor
@le=lc-1Ig (b) I = Ic+lg
©)lc=Ilgtlg (d) lg=lc- Ie
(64) The current gain of transistor is
(a) ratio of Ic to the Ig. —{b) ratio of zt0 lL]\ [N | =
(c) ratio of I to the Ig ~ | (Aatid cf lsfo th= be © | A~
(65) The general unit of current _gain =5 irersit Ur 1 \ '
(@) ampere . Y 1 fb it qrwpcre
(c) midroampere~_ <~ | o) | (@) no unit
(66) The vajue of curn ent 1a|n cf I p .‘[ran3|stor is of the order of
(A)tans| | V) ~ (b) hundreds
_ T .(Ic_) willicng = (d) thousands
: -J. o7, | U d certain circuit, the transistor has a collector current of 10 mA and a base
SN current of 40 pA. What is the current gain of the transistor
(@) 0.25 (b) 400
(c) 250 (d) 100
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Transistor As an Amplifier

(68) The most common building block of any complex electronic-civct m IS
(a) rectifier ) (b) ametifier
(c) resistor (d,, thermisior _
(69)  Inmajority of electronic zircuits, wiich devicis are hesivany usec as amplifiers
(a) resistois | Ty 4V (b} tramsistors
(c) rectifiars | | . (d) capacitors
(70)  The ouwortvel acekV( ] \, czyin transistors is determined by
(@, KVL rule, (b) KCL rule
T ORI vuie (d) KTL rule
LA (TS 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—;,
Operational / Ampl@: | IR '™
(77)  The whole amplifier is in: e( jrated=n a “small gilizon (hp enciosed ina capsule is
(a) oscillator WYFAR! (b} reciifiers
(c) ope rahmnal °”‘”p|iil‘=" VoL A\ (d) invertors
(78) Thenu nnvr i inp: Itd cf O) Amp are
(a) 2 AR (b) 3
_ HMEP| AL (d)4
J AT 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)

(81)

(82)

(83)

(84)

(85)
(86)

(87)

(88)

(89)

(90)

% sl
Y |
J Jh
W
R

The voltage gain of amplifier is expressed as

Vv Vv
a —° b) —
(@) ( )Vo |
C 1, bath a'andic!, |
()v ny) (f0RM ainelc
An op-&io tan beus seuas, '
(a) conzaratcr | . (b) night switch

(c) inve: il ¢ and nor, irvert: rtj amplifier (d) all of these
\When alsigha is applled at the (+) terminal then after amplification, it appears at

e, cutput with a phase shift of

(@) 90° (b) 0°

(c) 360° (d) 180°

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

The integrated amplifier which performs mathematical operations electronically is
called

(a) filters (b) rectifiers
(c) op-amp (d) oscillators
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
In amplifier 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
The open loop gain of op-amp is expressed as
+V,

@) Ao =V, +V, (b) Ay =
(©) Ay = (d) Ay =2

L V V L ;
The open loop gain loop is of the order of
(a) 10° (b) 10° -
(c) 10° —(d) 106 N

Topic 18.8 & 18.9: - \ | f : =

Op-Amp ag Irvertirg ard mn mvar‘*lrrqu)llfler
Which of tha foIIowmq term) ma& Is/grouy! ded v /h le usicg-op=amp as liverting amplifier

(a) (+)(ncri invering” | L e () inverting
(c) botkraandi, % 4 L L e (d) none of these
Thepxprescion for ua'n of an inverting amplifier is
| ? -

e 0% (b) G=—2

R, R
(c) G=1+& (d) Gzl—&

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 [
(92) The expression for gain of an nor-inverting ampiifize is
@) G=—t O\ (me
R RIY. LA R
(©) G =14 2 R e P S
- AR R R,
(83) [y 7sb2nd R, = 0 then gain of non-inverting amplifier is
IR (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 operatewith__ supply
(@) Vo =£1.5v (b) V.. =13.5v [ | i :
(C) Voo =+12V - (d\ M -—%‘9&" W (2o~
(99) Automatic functioning o1 street L fits/Can bt Hohe bv Tht\ |
(a) capacitor » VW R (b}, ractifici
(c) cornparatori 0 e () inductor
(100) The vaiue cf i.DF| derends Lipon the
(@), ritensity ofheal (b) intensity of sound
[ s by | 1 {o)artéasity of light (d) intensity of voltage applied
4| W10%) When we are using op-amp as comparator and V_ < V. then
(@) Vo =+Vcc (b) Vo< —Vce
(C) Vo, =—Vcc (d) Vo> —-Vee

257



Chapter—l8 Electronics

(102)

(103)

(258

(105)

(106)

(107)

(108)

(109)

(110)

(111)

(112)

(113)

114)

(115)

Digital Systems, Fundamental L ogic Gates, Other Logic Gate°
Applictions of Gates in control system ' )
For the manipulation of the quantities ‘witich_havavalues' i aird| 0] gnecialaigebra
used is called BEARIERR!
(a) simple algebra . _ (b)Y Newtor algebia

(c) Bomiean élgebra-— ™ | “A(dY Lisiitz algebra
The eleztz¢nis cifcyits which iinledaznt the various logic operations are known as
(@) logic gates! | | . (b) digital gates
_(C) electronic oate~ (d) all of these
i digiial systems the ON bulb will be described as
(@0 (b)1
(c)mayaorb (d) none of these
Which of the following is called fundamental gates
(a) NOR (b) OR
(c) XOR (d) NAND
NOR gate is used to invert the output of
(a) OR gate (b) AND gate
(c) XOR gate (d) NAND gate
The outputs of two inputs OR gate is 0 when its
(a) both inputs are 1 (b) both inputs are 0
(c) both inputs is 1 (d) either input is zero
The mathematical relation for NOR operation
(@) X =AB+AB (b) X =A+B
(c) X=AB (d) bothband c
A sensor of light is
(a) diode (b) LED
(c) LDR (d) all of these
The mathematical relation for XOR operation
(@) X = AB+AB (b) X =A+B
(c) X =AB (d) X =AB
Which of the following is sound sensor .
(a) diode _(b) micropho__nc YN -
(c) rectifier ~ | (A \ OV AN LAY T
The mathematical relaticn for Xiss QR/Oparatior VALY
(@ X = Ar‘ - AB . R FARIRTOUL & A+ B
(€ X =AE B [\ 1L “(d) X =AB
The mafhomatrcal ueldt or; for OR operation
%_(lc,i,)\_’\ﬂB - (b) X=A+B
M)XK = AB (d) X =AB
The output of OR gate will be 1 if
(a) all inputs are zero (b) all inputs are 1
(c) at least one input is 1 (d) none of these

The output of AND gate will be 0 if
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(a) all inputs are zero
(c) at least one input is 0
(116) The output of two inputs of XOR gate is 1 if
(a) all inputs are zero
(c) at least one input is 1

(b) all inputs are 1
(d) bothaandc

(bLall | nputs arg 1. | .
(d) bathia'and'c |

(117) The minimym number of mput requires te p= form the NOT o.ueratlon

(a) are 3 '
(c)are 2

(118).. NAND ¢atg! |n /orls e output of

s "'q)\.F'Juu.. .
Jh (¢) XAND gate

\U) is 1
(d) all of these

(b) AND gate
(d) NOT gate

(119) The OR gate is symbolically represented by

(120)

@) g jDD— out

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

(@) OR gate
(c) AND gate

(b) 5 !

ezt A

(@) ) O

(b) NOR gate
(d) NAND gate
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1)

(4)

()

(6)

(")

(8)

(9)

(10)

KIPS EXERCISE

The XOR gate is symbolically represented by ~1
A P A \\—-\\ 3 |
(@ g out : (et AT '

© =@y

: ()
In p- tlee subsrar S, ap “ity chzige carriers are:
(a) electrons VL (b) protons

(@ positron: - (d) holes
1 veverse 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: .

(a) ampere (b)volt || _
(c) coulomb | (o mit ¢ WY LA

The output of AND gate ill be 02 LW ien:

() both the-inputs are at ore | f b;:_ alo] thc .nputs are'al zero

(c) any_of its inpetisatone | Y00 & none of these

Matheimatizal 1o*a?r|(,n fo| NANE-operation is:

(2) K= A+ B TR= (b) X =A+B
SR (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)

(14)

[
4
(15)

(16)

(17)
(18)
(19)

(20)

The truth table shown below for the gate

A | B | Output
00 0 [
ol1] TC
Lo [0l |
. yFARTEANN
(@ ANDy Y Y T (MY OR
(c) XOr: \ \ \ - (d) XNOR
Digital fystem deals wita ‘hc variables which has only
(2.1wo Uistrate Vaiue (b) one discrete value
“(0)"tLur discrete value (d) three discrete values

The XNOR gate is symbolically represented by

When éomparator uses as a night switch then potential across R, provides the
reference voltage Vg to the (+) input of the op-amp expressed as

R, R,

@ Ve =55 *Vec (b) V chc
R +R, TR+

+R

) Vg = %XVCC ) 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
(a) reverse biased. T {b) forward bisged, s, N | 0\ =
(c) inverse biased \ o (W) canyerst ciodle),

When eneray is sufficient tu Gvercone ho pcteﬂ*.al barrier a furrent begin to flow
across u..e p-n iusetion 1y uf oraer of ! -

(@) fewggrpeigs (7 1| L ~(b) pico amperes

(c) few inivi'aniperzs, | (d) few micro amperes
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1)

()

A==
C= .
~ -

(4)

()

(6)

(7)

(8)

9)

(10)

(11)

(12)

13)

(14)

MULTIPLE CHOICE QUESTIONS

(From Past Papers 2012-2021)
(Lahore + Gujranwala Boards) ,
For non-inverting amplifier if Ry= oo ohin ancR;y=| 0 o, then'giih ¢ amhitier is:

. (LHR-2012)

(@) -1 : . - (bl zers

(C)+11 1\ . -~ A\ (25 Intinite

// T ) -
G . is the electrized-symbol for (GRW-2012)
(@b, Hlode, |\ (b) photodiode
“(d)"snotocell (d) LED

A potential barrier of 0.7 volt exists across p-n junction made from: (LHR-2013)
(a) silicon (b) germanium

(c) indium (d) gallium

Conversion of A.C into D.C. is called (LHR-2013)
(a) modulation (b) amplification

(c) oscillation (d) rectification

When a p-n junction is reverse biased, the depletion region is (LHR- 2013)
(a) widened (b) narrowed

(c) normal (d) no change

The central region of a transistor is called (LHR- 2013)
(a) base (b) emitter

(c) collector (d) neutral

Base of the transistor is very thin of the order of (GRW- 2013)
(@) 102 m (b) 10* m

(c)10°m (d) 108 m

Universal gate is the gate which can perform the function of (GRW- 2013)
(a) buffer gate (b) any logic gate

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

The output voltage of a rectifier is: (GRW- 2013)
(a) smooth (b) pulsating

(c) perfectly direct (d) alternating e
A light emitting diode (LED) emits light only when: . (L RW- 20 5)- \ !
(a) reverse biased _(b)forward biased< ™ | |

(c) unbiased -~ | (A)-rorie gt these | o’ b
Which factor does not aff ect the cenductivity ofl pin junstion, du;da - (GRW- 2013)
(a) doping WYFAR! ( b rerripear: taie

(©voliage, |\ — ~ V) L) Ly pressure

The de ncn wih cr i used as, amp' tier and Works with the negative feedback is

\ (LHR- 2014)
.(Ie,)'o-)praflrm. dmpllfler (b) n-p-n transistor

Y1) j5-n-p transistor (d) transistor

Which is not a basic logic operation (LHR- 2014)
(a) NOT (b) AND

(c) OR (d) NAND

The reverse current gain of transistor is given by (LHR- 2014)
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(15)

(16)

(17)

\18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(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 o (GRW'- 201:0)

(@) B=1g/1, )BT |

© B=1.~1; (@ B=tehie |\ L))

Potential difference across twb teminar,of silizorr dicceat 300 i<1s: (LHR- 2015)

(@ 0.2V . “ 4L =507V

(c)0.9% ' | e (d)y1.2Vv

The-9pen (cop wain 'of ttie-amplifier is order of: LHR- 2015 (G-11)
(@) D2 - (b) 10°

(<) 10° (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 e

The Boolean expression of NAND gate is: LHR-20194G485 | |

(a) X=AB () X=A | ==\

(c) X=AB VR O AN W T

The current gain B of the tl'-_ansisw:"-_giveri by W LHR-2021 (G-1)

(a) S ~:, VL et g

@ @F=TsHlc| | | L (d)ﬂ’::_c

1 5
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(27)

(28)
(29)
1= 30 )
(31)
(32)

(33)

(1)
()
3)
(4)

()

N |

(7)

The input resistance of an operational amplifier is: LHR-2021 (G-I)
(a) Zero (b) Low ;
(c) High {d) Equah to OLtput resistinte
If R; =10 KQ and R, =109 KQ ‘hen gai of inverting a‘npll ievis. LFiR-2021 (G-11)
(a)-11 _ () -10. \
()10 —~. i u LAdy i
Automiatic furictisning 01 strgu‘ Iignt cairoe done by the use of: LHR-2021 (G-II)
(a) Inductéi _ _ ) (b) Capacitor
(), Chmparator |\ (d) Thermistor

Fsrvreraresistance of the p-n junction is. GRW-2022 (G-I)
{a) 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 B e
Pulsating DC can be made smooth by using a circuit known as: FSD-281z) 1\ !
(a) filter (b) tank [0 L
(c) acceptor - C ) all gitliese, N [ & VDT
The automatic Worklng of “treet: .l'qh'r i du= oy Ay [ T (SGD-2013)
(a) inductor _ (b) capacitoy
(c) compaliator .~ VWL dd ) reetitier
Gain of=iverting tp- anp n e R w and R, =0 (SGD- 2013)
(a) = RN S (b) 1
e ) V2 (d)-1

“Al FLAND 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)

(11)

(12)
(13)

(14)

(15)

(16)

(17)

(19)

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-and revaisa currerit
The out put of “AND” gate will be one (), when L ASED-E512)
(a) both inputs are at zero (1, etthzr baelinpu; |s at Hne<%)
(c) both input are at one (1) (chnuné. of Lhefn
The vo'*a e qaln of an maveriing amnplifierds:) ' (RWP- 2012)
()——- ' A m)——
‘ IR 1
'T!(./ B_" - (d) 1+&
i Rl R1
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+E&- (b)1+—Ri
R, R,
(C)-ji; (d)-—Jii
R R,
The common emitter current amplification factor L is given by: (RWP- 2015)
(@) 1y (b)
I I
© . .wd)_'—C.-." WM (D00
I ) A A T
In forward biasing, the Vd|b° oi v s ,Tarce isi (A Rl (SGD- 2015)
(@) large %~ oy VL) {bY very large
() sma&= Loy R (d) very small
During'negative I’a f Lyu Io GFA.C then p—n junction offers MIRPUR (AJK)- 2015
~(@n)igh resistante (b) low resistance
\(0)nb resistance (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

265



Chapter—l8 Electronics

(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-1),
(a) high (b) zero || )

(c) low ) | ) equaito input esisiarncn

A device which converts 'sw voltage or \,qumt to, hugh voitaiye or current is called
- - SGD-2016 (G-I1)

(a) transigmier Rt “~“(h} AC=generator

(c) recttfiar, | BN (d) amplifier

X =A+ B\ is tha rnatharagtical notation for SGD-2016 (G-11)
(&) -R nate - (b) NOR gate

5r) 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) Rpincreases (b) R decreases
(c) Vr decreases _(d) VR increases. " [ A
X = AB s the mathematical notation foii: | i~ VUS| NESD=2019 (G-D)
(a) NAND gate \ =y~ (B)OR 'qatn' .
(C) NOR C’uu L i Id :’\NP 3ate
Colourcy '|gh? cm;tt(u b !'I Fr) depenus.Lon: RWP-2019 (G-1)
(@) its forvyerc iasing | 1) ) (b) its reverse biasing
(2) tyjpe f_)f*q'atrei'ia_L — (d) forward current

__-'.'_n'g miggnittde of voltage gain of an amplifier having ri = 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)

(12)

(a) resistor ' _ (b) capecitor

~————

(c) LDR (d) thermistor

The size of base in a transistor is. _ SGB2:2022.4Gyit),
(a) 10 °m (b) 10°m )

(c) 10 'm (d) 10m '

is the building blegk of o\-/ery cireuit, 1 SGD-2022 (G-11)

(d aicae

RMULITIALE CHOICE QUESTIONS

(From Past Papers 2012-2019)

(c) amuiifier

W (D.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

(©)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 Nt
The term Invertor is used for: T (BWRZUL2))
(a) NOR gate —(b) NAND.gate " " | /7 | s

(c) XNOR gate _ | (A NOT gete!, . | Ao

The potential difference ;:ciioss the depletion, region of siticon is| | (BWP 2013)
@05V ¢ . TR R AR (R A '

(€) 0.8\ T = A0)0.11V

A senscr o ligntis) | 4 L ' (BWP 2014)
(2) fransisti 14 L (b) LED

M@ logip - (d) light dependent resistance

“/heén 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)

(27)

(c) current and time (d) power and current
The p-n junction on forward biasing acts as (SWL.-2012)
(a) capacitor (b) high resistor [~ '
(c) inductor ) lowrasisior | [ |
The use of LDR is in the circuit ¢f: . BIEER! (SWL 2015)
(a) night switch () lowie: gate 1
(c) rectifie; vV \_{d} oeaitiator
The su‘ nf bage irra ran |,tu |s . (MTN 2015)
(a) 10°m _ _ (b) 10" m
(©), 108 m A= (d) 10° m
13re tab cancentration 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-2015. 17
(a) its forward biasing (b) the type of semi-cord.Cter, atenm uskd]
(c) the amount of forward current ~{d) its revercp uum.ng [ |
The Boolean expression of NANGate is: | 1 n |\4'l ¥E L0¢6 (G II)
(a) X =AB \ =\ f (t)-x AL
(o)X= A VW \d) Je=R+ B
A two ik "wts I lAND r}are i |th npe t<'Aand B has an output 0, if  BWP-2016 (G-I)
(@) Biszewq |\ i (b) Ais zero

: (c,l)uth '\ord Bl (d) both Aand B are 0

* rath'sanie of Ioglc function: 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
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(28)

(29)

(30)

N
Co—c
=

- -

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(c) AB+AB (d) X=AB+AB
The devices which are required to convert various physical quantities into ei=uinic,
voltage are called L SWIL-201F
(a) filters . (bLrectiiiz)s - ;
(c) amplifiers (dj sensors \
Automatic functioning oT stx 2t light tan ke doney | DGK-2017 (G-I)
(a) indacicrs! ' (1Y capacitors
(c) tranziste rs T A (d) comparators
Which dicce Woriks,at raverse biasing? DGK-2017 (G-I)
(gicD : (b) photovoltaic cell

“(d)"snotodiode (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-I
(@) 10* m (b) 10°° m 21
(c) 10'm _(d) 10°m ; [ | DALY,
Two inputs NAND Gate with inpat A anrl B kas uiput, ! iy, " NTEN=20221G-1, 1)
(@ Ais0 \ —i (L)Blso | |
(c) both A 2nd B are 0 \ Yy (d} otiA and B are 1
The cc Io,J of higint entttc by LE L\ o nas-on. MTN-2022 (G-11)
(a) the feverse ias L4 \ ' (b) the amount of forward current

(=) type df semicoriductor 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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Electronics

SHORT QUESTIONS
(From Textbook Exercise)

18.1 How does the motion of an electron in a n-type substance differ froin-the motior: 67
holes in a p — type substance? { :
LHR-L3(G-1), DGK-15(G-11), GRW,Z3{(G-1), LHE-16 (&-1), DK1Y ({-11), GRN-19 (3-1j; LI1R-19 (G-11), MTN-19 (G-1)
Ans:

Electrons | t.cw 'Frcrr. 1ega._| /e tersimal | Holes moves form positive terminal to

towargs the positive tariminaiof the battery.
¢ | aton) ofi<cleCtrons give rise to the
i slectronic current.

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

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)

Ans: 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.

18.3 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

Ans: 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.

18.4 Why charge carriers are not present in the depletion region?

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

Ans: 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 _
electrons in the n — region because of their random motion, diffuse into the-p. — region. AS \
a result of their diffusion, a charge less reglon IS formed around me ,.m sticn i wr ich
charge carriers are not present. ) = \ -

18,5 What is the effect of foi Nard mud reverse mcsmu ofla dILd(' on the width of
depletion region?

LHR-12 ;GRW-12, GR\A~13{G-I); NN 14] RVYP-1 BWP 1! (G i), RWP- 15(G-1), LHR-15(G-11), SWL-17,
BWP-17 {@!)| MTI-19(G-N & 1) -,
Ans: Forward i3iasg; E.tate '

= \Whah a dibde litforward biased then width of depletion region decreases because the
3 | | dlect'onsand 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.

18.6  Why ordinary silicon diodes do not emit light?
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Ans:

18.7

Ans:

18.8

Ans:

18.9

Ans:

18.10

Ans:

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

Forbidden energy gap between conduction band and valance band injsiiices, is, very s q“ '
of the order of few electron volts. Thus, vwien electron-fumps-foirh coridustion. bant o
valence band, it emits radiation ¢i very Iurg'-* wavelerigta jyi. 1g in the.inffaied region.
Thus, no visible light is emitied hy: Siticon aioce Yobh .

Why a phgip diode isonekatzd in reverss biazed statc?

LHR-12, )GH-13 GRV-GA(G-DE(G 1) BWP-£4(C,-1) DEK-14S&(G-1), SGD-15(G-1), MTN-15(G-11), LHR-15(G-11),
SWL-16, NT71-16 (34)), BWP-15 (3-1), $G-15 (G2 HR-16 (G-11), SGD-17 (G-1), DGK-17 (G-11), SWL-19, RWP-19 (G-I)
Photo aiode i§ lusec, foridetection of light. It can turn its current on and off in nano
<emr d. it 1310c ersied in reverse biased state. When light falls on it then electrons holes

\ p Wrs are 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 find

the gain of an inverting amplifier. : w5 e
LHR-24(G-11)}SGD.24/GTTT)| bk 15(C-1) SGL - 11(b B LFiz-19 (G-11)
The open loop gain of oper auonal mplifier is v=ry h,lgil i e,, \

AoL = - V— WIVARI\RY R L : R,

/ = r _ 1 L . N L E ) :
As AOL |s hwgn *hen AL . R, %
\'_.J =0 _.___ - _*r Y - L__.

; ATERAAL R A= L *
s RCe 1 Ssat ground. Vi oV lvu
S0 V. =0 o 4
This is called principle of virtual ground.

From figure:
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A VS
' Rl R1 Rl
VA VA A A |
? R, R, Fe,

Ry P
':.> v :'R_z
Vi R,
Gain =—2

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:

4)
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? DGK2017 (& 1),
A p-n junction is formed when a crystal of cermanium or sii on iS|gIowATLiN 5Uch 2. viay:
that its one half is doped with a *rlvalert B lnry ond the! other helf*is-coped with
Pentavalent impurity. -

What is meant by forvvard an reverde . NESIng o a serhi condu Ur diode?

Forwe.u Blgsing—"_ "

When (= junctigniis'cenrect te tha Battery in such a way that p-type is connected with
positive termnml ard Nitvnewith negatlve terminal, then P-N junction conducts and
Krion a5 ai¢de. Thisprocess is known is forward biasing.

 Reyeree siasing

vWhen 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:

@) |

(8)

Ans:

(9)

Ans:

(10)

ANngE

(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 thewépletion ragicn.dug'to £or; mtlur of 10RSAt 1S
known as potential barrier or hill. 'ts value off2iSi is O 7 Vad fo. Ge is23V.
What is meant by depletion regisn?
After the fsimation of the 2-Iy;/ jan'uor a.char Je less .eglon between P-type and N-type
substance is ca'ied derutlu region, It contaliisTixed ions.

T80 RECTIFICATIO

YV et iz meaiit by rectification?

rhoiiversion 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—>TE, 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’ e
Draw the input and output waveforms of half wave and full wave rectifier. BWP-2014

Half wave rectification Full wave rectification

AWVA
\/i

Whyis a pt oto dme opciated in reverse biased state?
In 4 [phctodioge,current flows due to minority charge carriers called reverse current.

“Sinee 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:

Definition:- Light emitting diode is basically a p-n junction diode made from the semi-
conductor gallium arsenide phosphide. When electric current passes thml'gll such a-<rinuit;,
energy is released in the form of light (photons). It is called a lighterit/irg diode 'LEL)

(i) Laser: Laser stands for Light Araplificetion-uy Stiinuléted Ernissipn.of Reaidtion.
Definition:- A laser is a device Wh =i\ procieces \very ndriow mtﬁns » [ieam of light having
the follow:iig properties WA

(i) Itis-=cncearcinatic (0." onéfreatercy-ui one wavelength)

(ii) It is\zoherént (Grestiaind *rsughs of beam are in phase)

(i1 is unidirectinal (radiations of beam travel in the same direction)
“Theaigit 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.

18.4 t0 18.6 TRANSISTORS, TRANSISTOR AS A

TrANsSTOR A v NI

Draw the circuit symbols, far (a\ resin ane-(b) )m irarisistor. |

(14)

Ans:

(15)

\-L- -
-\..-.I J.. l[; B
() npn transistor (b) pnp transistor c

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

H‘.

A
I
|
|
1
/"\:?
1

Lv,
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Ans:

(16)

Ans:

(17)

Ans:

(18)

Ans:

(19)

Ans:

(20)

Ans:

Ll L)

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 consisting of twe p-1) jlrctions ai¢ three!
regions, namely emitter, base and collector: [ |

In a common emitter configuration emitteri bes? Jur"tm is or Né rd hiascaand collector
base junction is reverse bicse?. - -

What is.meé nt by curient gain of transister?,

The ratic! ¢f ¢ailector [Curreat #. to-thay cf-sase current Ig is known as current gain of a
transistyr. 1, is\g) constant quén'rity:

I

Y

I/'c.l'emctltd”‘ 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. RYWWF-2019-55 147,
An integrated circuit having a small silicon chip enclosed.in-a"canstiie witt, el 1IJt ifis
attached to it, serving as working terminéls, is_caliedl|opeiational arnpll ior, W has two
input terminals. One is knewin as invertingingut (4) and the cther rionsinverting input (+).
The inverting input termin¢l shifisithe! pna>e of np it alCF‘JJ ny-1807.
What sniean by Qpen mwp? ' \
Open iz -
When ai ¢ perauona ampll ioris operated without connecting any resistance or capacitor
fierlits 3u*|Lut to_anyone of |ts input terminal, it is said to be in open loop condition. In

ok el ViGras open loop condition means no feed back is taken.

tsrlefly 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 -

— P
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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 Rj,. practically no
current flows between the two insut terntinals.Itiis vew o
important feature of the o —amp. ' \

(i) Output-Resistance -

It is rtertun(e petween, the Or"rpu.f erwnn' & ground Its
value is.only & tew ¢hras, '

(ii)[Ppen ioon|Gain—

Lt thanratio of output voltage Vo to the voltage difference
between non — inverting & inverting (-) inputs when there is
no external connection between the output & the inputs i.e

Vv A

Avavv a4

Open loop gain of the amplifier is very high, of the order of 10°.
(23) Define input resistance and output resistance of an operational amplifier?
RWP-2013

Ans: (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.
(24)  Write some important uses of operational amplifier. FSD-2014
Ans: 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 operational amplifier as a comparator.

18.8 OP-AMP ASINVERT INGIARRN a".:' oo~

(25) IfR; = 10kohm and R, = 1)Okoh o Find th' qam ofignin /e:tlrg ampllfler

\/ . FSD-2013
Ans: The ga!n o an :..Jprtmg ar 1p|l"Pl’ ﬂs 'JI\'e“. h‘,; :
SR 00Kk
LR L R Y e e g |
, B TI0kQ

18.9 OP-AMP AS NON-INVERTING AMPLIFIER

(26) What is meant by virtual ground?
Ans:  Virtual Ground
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Virtual ground behaviour of inverting terminal means to have V = 0 even partlcularly \Y/
is not grounded but V. is grounded.

n

B A A

|
rl/

Pmof Cor S! dnr il operatlonal ampllfler with V., as grounded

wShiv! v, ~0,

Also using

Ay = = VV=

V.-V Ao
v,-v = Y.
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:

I |nVr" *w g te rn‘mal i cmmc,*eo m Jdridble source having potential V at any instant
whi¢h zan i varjed thv varying sliding terminal.
il % Wr i% applizd-ai non — inverting terminal, Vg is constant.

| il 2Vee s biased with operational amplifier which makes output voltage.

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

(29)
Ans:

(30)
Ans:

T\ |
RN &

Ans:

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

What is Boolean algebra? \ A 1

Two basic mathematical ¢peraticns, b, lacditipn and subtractior for the mathematical
manipuiatipr of crdiriary \quaitides, whicti-can: pussess all continuous values, a special
algebraisiraguire that s cailed Baoi=an algebra.

The Boclean algebraisib as<aon three basic operations:

_(l\ ANLC
(il OR
(iif) 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.
InputA e- Output | | utput
) | i)
Input8 e X

OR gate
AND GATE: X=AB . —
The fig shows AND gate. It has two inputs-and a single.. ut,,Lt X -T1e Ul'*th ig, oty
when both of the inputs A & B are a( 1. Foi, aH Jme. cnmbwn 1tmn ol t‘ Ie'valLes of A & B,
X is zero. Mathematically >( AR= \ ' 1

Input A-w =t = .Ou!n a v - |
. P T ™ |
Input 8 .-___.t ﬁ) B Vol

] "\l ID lgtf‘

—“lalolo
-
alalalo

wlslola

—"C.'FDDE

s s

x'-'l':r v tne 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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(32}
yas:

(33)
Ans:

(34)
Ans:

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

X A
Intput Output &l\‘l‘l‘l m
- A __t__
A A

l,)'r W th symboiand truth table of NOR gate. FSD-2016 (G-I)

il ROR Gate, the output of OR gate is inverted as in truth table. Mathematically X = A+ B

Input B @ > ? 1
1 0 0
1 0
Write down the Ioglc 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

i

; b2 g4 0 0 1
InputB @— X 0 1 i)
NAND gate ! 2 ¢

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 variable A with NOT of B.

(i) The second term is NOT of A and ANDing with B.

(iii)The function X is obtained by ORlng these two terms, obtalneu b) the (el ‘l.u-_ 1R \

arrangement of fig (a). The truth table gives the function X, | |
(iv) The value of X is 0 when the two |nput h'tve sa TIe !alucs X 'Sl \r'hen *he i "uvs
have different values. A .

A \[ Twm [
Inp'u.u. = -_\‘ e G Jmt AR\RY] : ﬁ:a‘ = s
AN T A B 5 ;
inpurs |1 ﬂ-*’" Vx| 1 0 1
| Ry 0 1 1
X K(. Rl ga B 3 3 5
..:_-:lnl'.‘-'rj]:'e i 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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A-
] BN —
% | AB o [
O\ e BN
_P_ B\ r'_‘“‘-?‘_ |\
i AR LN Y
S s G
Q) The oulpur of AMOR is L wp4n-its Two inputs are identical.
(if) - “rhe oulpution XN3R 1s 0 when two inputs are different.
[ [N - e LT R
NI RN j utput - : Output
' LD 0 1] 1
InputB @ & X 0 F i)
1 0 0

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.

NN 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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()
©)
(4)

(5)
(6)
()
(9|
{$)

(10)
(11)
(12)
(13)
(14)

(15)
(16)

(17)

(18)
(19)
(20)
(21)

(22)
(23)

(24)
(25)

1)
)

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 commgiiamitter aninlitieriLiHR-2022,2013
Draw the figure showing electrical cznducuoni by ho'es in ¢erni-coridyctors?
' ' LHR-2013, 2014

Draw thegymbol 57X OR'Clate and write its truth table. LHR-2013, 2014
Write tG (harectpristics of op'aimniifer. (LHR 2015)
Writ2 dgwi'the truth tanle-of exclusive-OR gate. LHR 2015(G-11)
Wit dolwvr, ¢yrnuol and truth table of exclusive-NOR gate. (GRW 2015)

"W 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-
Why a photodiode is operated in reverse biased state? e TTAER-2021L(GLY

What is the working principle of a light emjiting diode? ! ERR-ZRZEESHIT)

NNVl 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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What is the mathematical expression of AND gate? Write its truth table. (FSD 2014)

Write some important uses of operational amplifier. _ (FSD-2014)
Give the circuit diagram and truth table of Exclusive — OR gate;—, | [~ SC[) 2012
What is current gain of a transistor?. - (U 4013)
Find the current gain of a traiisistor whose Uuuiec*( rurert |s 10’) mA ard base current is 100
LA, !

How Ope.ctlt nal aivipirfier dots as Pcmpc rator?._ (RWP 2012)
Define iptt rasisiance and cutpet recisance of an operational amplifier?  (RWP 2013)
Write down'the logic tabie-4rit expression of NAND gate. (SGD 2015)
\Whal is pheth.disde? Why it is operated in reverse biased? SGD 2015(G-11)

“The_.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-11), 2017 (G-Il) .~
Write the mathematical notation and symbol for XNOR gate. MIRPYR (AJK-2G77 | |

What is solar cell? Give its uses. _ s | | FSD 201¢ (G
Write four application of photo diodes. % '\ 7\ "~ Y | RWPR-2009(G-1)

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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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= ’7013 HITNY2042, 2014

Write down the truth tables of OR gate anc. AND _get [ D=K=2013
A transistor has Ig = 10 mA-and Ig'=40 mA. (.o'lCch.te ,fmﬁr.f galr. of trarsistor.

. . BWP-2012
What i‘s'uﬂre_nt 02 ot tranistor? g BWP-2013
Define diepietion ragion and potentizi-carrier. BWP-2014

Drav th2 ipjut énc, cuthutwaveforms of half wave and full wave rectifier.  BWP-2014

“WWrite dowr tag logic expression and table for Exclusive OR Gate.

- 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, 2034, 2017-(G=53| [ |

How is p-n junction formed? .' BGK- ’01 7 (G I
Why a photodiode is operated in reversed Liajed stete? |~ -
SWL-2016, BWP-2016G-1), 2027 (&-1), MT! \mmo (G4} 2@1@, DGK-2017 (G-11)

Why does the motion of ar; e|.°( tror! |r Lri-ty PE, ¢ utmam ¢-giffer frémi the motion of holes

inap- ypn=f SUb“*":le) ~ ! W § - DGK-2017 (G-I1I)
What db yici mﬁan by thi term re £t and rectification? SWL-2019
wile brisfiy e_lb'), It.gperatlonal amplifier. BWP-2019 (G-11)
“W'rite 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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