[ AN

(3)

(4)

(5)

(6)

(")

(8)

&[T

(10)

ALTERNATING CURKENT

TR N U T L TR

RTOPIGALWBBTIPLE CHOICE QUESTIONS

N : Alternating Current
A.C is that which is produced by a voltage whose polarity keeps on reversing with

(a) distance (b) time
(c) voltage (d) charges
The main reason for the world wide use of A.C is that it can be transmitted to
(a) short distances (b) long distances
(c) very short distances (d) intermediate distances
The most common source of alternating current is
(a) D.C generator (b) A.C generator
(c) D.C motor (d) battery
The output voltage of A.C generator at any instant is given by
@V ZVOSinz—ﬁxi (b) V :VOsinz—”x}

T f T t
© V =V sin 2 xt (d) V =V, sin0—xt

T 2
When t=T/4 then the voltage attains the
(a) maximum value (b) minimum value
(c) zero value (d) none of these
The angular frequency of rotation of the coil in A.C generator is expressed as

2r T
(@) == (o) &=
(c)w:zT” ) 0=2T 0
The waveform of an alternating y:sltage |s thﬁ r 'nauon (f uraon J(—,IW&F"’”‘
(a) time and frequency R (l:) vult«\ge andl 1 equeficy
(c) voltage-and time S SV L Ydy reqmn:y and time-period
The stUmlcf positive” g7 il |1egathé\£°a< valies written as
(@p-plaue 4 4L L (b) p-n value
(=) Fn- p valuel | | L (d) n-n value
YRE highest value reached by the voltage or current in one cycle is called
&) peak value (b) root mean square value
(c) instantaneous value (d) peak to peak value
The root mean square value of V is given by
(@) Vy =2 (), =2
NA) 2
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(11)

(12)

(13}

(14)

(15)

(16)

(17)

(18)

(19)

(20)

T3 |

(22)

(a) displacement (b) phase
(c) angular distance (d) angular frequency
The point where the waveform crosses the time axis, the phase is
(@) sz (b) 27
2
© 7 (d) 7 s
The loss of energy in transmitting- power a1 Inr'q 1|<tdnre i fe ss'ir: A
(a) alternating current V= (W therinal léctricity N
(c) direct cusrent VAL S L Y 1Iebtrﬂr1ugnet|sm
By cor:nectirig umU C ar 1} neuer\tQ mauew'e ine A.C, it would measure its
(a) p-p vaiuz AR (A (b) instantaneous value
- () plhakvate || = (d) average value over the cycle
i1%) 225542 then the Vyms value will be
(a) 25.5V (b) 18.02Vv
(c) 36.06V (d) 25.95Vv
The instantaneous values of voltage and current in A.C circuit is
() in phase (b) out of phase

© V. =V.2 (d) both aand b

The 1nstantane0us voltage “V” generated by a rotatlng c01l in g _:a'gn_eﬁc fictd’ hias

the form V=V, sin2zft here27zf is

(a) Amplitude of the voltage,
(c) Angular frequency of £.C

(n P=noa ¢f the voltaqe
(0\ frequel cy of ‘wsitage/

The e.nw.f] Generated py-a refating cml i-inagiictic Tield has a graph similar to

(a) Straighi ling | LT - ~(b) Sine wave
(c) sauare wave| [ ' (d) All of the above
he valug 01 M ps1s '
(y2'vg (b) 0.707 V,

VO

77 (d) bothband c
An A.C voltmeter reads 440V, its peak value is
(a) 611.25V (b) 311.23V
(c) 311.12Vv (d) 620.4Vv
The root mean square value of A.C circuit is always
(a) positive (b) negative
(c) zero (d) none of these
The value of Iymsis
(a) 0.871g (b) 0.707 1o
(c) 0.07 Iy (d) 7.707 1o

In ‘V=V, sin0’ the angle 0 which specifies the instantaneous value of alternating

voltage or current is known as
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(23)

(24)

f{ 2_5’; [

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(c) any phase (d) none of these
A sinusoidal current has rms value of 10A. What is the maximum or peak vaiue wille
(@) 14.14 A (b) 18.02 A _ - '
(c) 7.07 A - (25951
\PAST=RAPER MT QS A ]
The value v’ peak to.eeak velagelist | L : ' LHR -2017 (G-I)
@V, T O L ) -y,
@ -2vi |\ \ (d) 2V,

et mf; gachcycle of A.C, voltage reaches a peak value;
- MIRPUR (AJK) 2017, BWP-2019 (G-II)

(a) once (b) twice
(c) thrice (d) four times
The phase of AC at positive peak from origin is SGD-2017 (G-1)
37 Vs
a) — b) —
(@) 5 (b) 5
T
c) — d
(©) n (d) =
The sum of positive and negative peak values are usually written as SGD-2017 (G-I11)
(a) p-p values (b) rms values
(c) cycle values (d) p-n values
An A.C voltmeter reads 220V, its peak value will be:SGD-2022 (G-1), RWP-2022 (G-I)
(a) 255V (b) 311.12Vv
(c) 300V (d) 200V
When effective value of current is 10. What is its peak value? SGD-2022 (G-11)
(@) 10 (b) 14.2
(c) 12 (d) 13
The mean value of A.C. in one complete cycle is: LHR-2022 (G-1)
(@1 (b) zero
|
© @ % A
If Vo is peak of A.C. voltage then mean square value of V"'fugt i |_.J=j'R-L“OZ;.’._'(__G_-!.i'):
(@) \/- e AR R R Y
(© —w \ \ : -. '-,x \ L\ (d)V -
If tho fequen(y o1 A L 4540 Hz then current passing through filament bulb get
. .ll) “llance: | - = LHR-2022 (G-11)
{2)'3:00 times (b) 80 times
(c) 40 times (d) 50 times

Root mean square value of alternating voltage with V, = 100V, is equal to.
DGK-2022 (G-I11)
0.7V (b) 7V
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(c) 700 V (d) 70 V
ENTRY TEST MCQS — N -”"
(34) In an A.C circuit 1nstantane0us carrent 13 A TItiis pos file'when I kot
@t=1 (e nEu
2 YA, \ 4
AT -
(© t—-ﬂ- ' BRI (d) t=T

(35) —, Ting oeek nlue oF & ail alternatlng 60 Hz power supply is 140 V. An AC voltmeter
Lun s LoRrectaa o the power supply will give a reading of approximately.
(@) 100V (b) 98 V

(c) 140V (dy70V

Topic 16.2 & 16.3:

A.C Circuits and A.C Through a Resistor

(36) V=IRis
(a) Joule’s law (b) Pascal’s law
(c) Ohm’s law (d) Charles law
(37)  The symbol used for inductor is
@R (b) L
(cC (d)R-C
(38)  Atany time ‘t’ the potential difference across the terminals of the resistors is given by
(@ V =V, sinawt (b) V=V, sinof
(c) V =V, cosat (d) V =V, cosaof
(39) The relation for the resistance according to Ohm’s law is given by
(a) R=IV (b) VIl =
(c) V=R (d) 1/1V =R
(40)  The power dissipated in a resistive circuit is
(a) P=I'R (b) P=1V
(c) P=V/R (d) all of these

|4, -

PAST PAPER MCQS _ 'y | |
(41) The basic element in a D.C circuit '\IhICh cons mls he cun er t ar vulxaoe i Lal|ed
| g n WL BWP-2022 (G-I
(a) inducter- . BYVARIE! ..(b,-‘, .'e_s!sfar ot
(c) cagacttor |\ "\ \ | “__{dj voltmeter
(42) Ina capau |\,° cnc m of A *\quiantity, when g = 0, the slope of g —t curve is:
. 3 GRW-2019 (G-I)
:!c, e (b) maximum

' &) zero (d) negative
(43) Phase Difference between V and | of an A.C. through Resistor is: BWP-2019 (G-I1)
(a) 0° (b) 90°
(c) 180° (d) 270°

ENTRY TEST MCQS
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(44) The phase angle between the voltage and the current in an AC circuit con3|st|ng of a
resistance is :
(a) Zero (b) 45°
(c) 90° - LoAhases

Topic 16.4; / .
A_Ctl_‘yuul a CuuﬁCltO

(45) The de /ide used 1 start ¢ narges-is called

1%,

(2) rgsisior! | \ (b) inductor
_ ¢ cipasitsr (d) impedance
\4€)  WVhich current cannot flow continuously through the capacitor?
(@ AC (b)D.C
(c) thermoelectricity (d) photo electricity
(47)  The unit of capacitance
(a) Pascal (b) Joule
(c) Henry (d) Farad
(48) The basic relation between charge ‘q’ and the voltage ‘V’ across its plates is
(a) q=C/V (b) g=CV
(c)g=VIC (d) g=1/CV
(49) The opposition offered by a capacitor to the flow of A.C is called
(a) capacitor (b) inductive reactance
(c) capacitive reactance (d) resistor
(50)  The reactance of capacitors is represented by
() Xc (b) Xo
(©) X, (d) Xa
(51) The unit of reactance of a capacitor is given by
(a) tesla (b) volt
(c) farad (d) ohm
(52) The reactance of a capacitor is given by
@) ><c=i (b) X, =aC
aC _
(€) Xc = P (d)X -~ [ 7 AT
(53) The Xc of a capacitor joired acr! 1sc alto""1amg SOurce cary b found by the relation
(@) X, = \' BRRVIARINS A \I
(C) Xe Banmrl L L (d) Xc =—5
\I ms. - rms

_<|511_i 1\ I a ,wautor CII‘CUIt at low frequency, the reactance will be

() high (b) low
(c) zero (d) infinite
(55) The device that allows only the continuous flow of an A.C through a circuit is
(a) capacitor (b) resistor
(c) reactor (d) inductor
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(56)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

PAST PAPER MCQS

The device which allows only flow of A.C through it is: _ERAR-202MGE

(a) Capacitor (b) Inductor — < | | L L

(c) Battery 1 (AL T harmiste: ) A

Direct current cannot flciw throu A TR T T A N TR A | GRW-2022 (G-I)

(a) Resistor- 0L by Capasito T '

(c) Inclicicr | e S Ammeter

The reactaﬁca of a £apeCiior isequdi to; MIRPUR (AJK) 2017
AR | o

@ | |\ (6)

- C 1

(©) ° (d) oC

In pure capacitor AC circuit, the current | and charge g are SGD-2017 (G-1)

(a) in phase (b) out of phase

(c) parallel to each other (d) none of above

If the frequency of AC supply is doubled then the capacitive reactance becomes

SWL-2017

(a) half (b) two times

(c) four times (d) one fourth

The slope of (g-t) curve at any instant of time gives: BWP-2017 (G-I)

(a) voltage (b) current

(c) capacitance (d) inductance

The device which flow of A.C allows is. MTN-2022 (G-I)

(a) capacitor (b) inductor

(c) D.C motor (d) battery

ENTRY TEST MCQS
A 1 pF capacitor is connected across an AC source whose voltage amplitude is 50 V
and angular frequency is 100 rad/s. The current amplitude will be

(@) 2.5 mA (b) 5 mA
(c) 10 mA (d) 15mA N .
The correct curve representing the Vﬁ"latl()n of CApaT, gtlw.rJafcmnc‘ ‘I h m‘_f---
frequency f is ™ L\ | \ \
¢ Xt ) = .—r,L 1RERIEE -.xc“ .'
. e ) T \4\.. | IR _. | % _'-'_ L

A ‘_"—I"‘.'—'—'.’-f - | >/ >/

Yy L (b) (©) (d)
The capacitive reactance of a capacitor in D.C circuit is
(@) 0 (b) ®C
© — ()

oc
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(66)

(67)

N
(58)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

A.C Through An Inductor e f

When an alternating source of voltage istapiplied aeriss an ‘industdr (it Riust
(a) attract the flow of A.C L (1), 00ppnse the fiov: 0F A'C
(c) cancel the flow of A.C 0 u(@)inene ol these—
The indugtive reactarnce.canihe exprizsed by 'tihe refation
L . — 1

@ x &3\ () LD (b) X, =—

0\ D =\ml_"= = C()_L
Ve (@) X, =~
In an inductive AC circuit, the current
(a) leads the voltage by 90° (b) lags behind the voltage by 90°
(c) leads the voltage by 60° (d) leads the voltage by 30°
The inductance and capacitance behave oppositely as a function of
(a) sine (b) current
(c) frequency (d) cosine

A coil which consists of thick copper wire closely wound in a large number of turns
over a soft iron laminated core is called

(a) impedance (b) R-L circuit
(c) choke (d) inductor
The behaviour of reactance is independent of

(a) frequency (b) voltage

(c) current (d) bothband c

PAST PAPER MCQS
When A.C passes through an inductor, voltage leads the current by an angle:
GRW-2019 (G-I)

(a) 0° (b) 45°
(c) 90° (d) 180°
At what frequency will an inductor of 1.0 H have a reactance of 500Q2: LHR-2019 (G-1I)
(a) 50 Hz (b) 80 Hz
(c) 500 Hz (d) 1000 Hz .
A device which opposes the flow of A.C. is DGK-2017 (G- "¢
(a) resistor (b) capacitor AN (T AN
(c) inductor —fd)ynone_ 5 N o .
An inductor of 1 henry mductenm has a e a« tcnce 510 onn's, then fhe Trequency
required is apprOX|mateI/ Wi TR - L BWP-2017 (G-I)
@50 Hz Y WL g o ¥z '
©80r= | T Ty [T \ ) =(d) 120 Hz
In alterl atirg L rrﬂm c Tt u-* wiductor behave like DGK-2022 (G-1)
(@) 5emi o ducices (b) Resistors
_(I() Ir'suiators (d) Conductors
The device which allows only the flow of DC is. DGK-2022 (G-1), BWP-2022 (G-11)
(a) Capacitor (b) Inductor
(c) Transformer (d) Generator
For higher frequency, the X, will be RWP-2022 (G-1)
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(79)

(80)

81)

(a) high (b) low
(c) zero (d) infinite - ,
The reactance of an inductor increases with increase in __ «— . [ “RVW/P!20: 2 (G
(a) frequency i | (bLvoltage | (¢ -
(c) resistance \ © (dj cepeciiance |
=My =% 'I' E >'I MPQC
The ifdictive reactarice .)f 2 chn_lg, ccil of 4— m Henry in an A.C circuit of
freuiency 80 iHz, will-be
MDD 250 (b) 0.025 O
©) 250 (d)25Q
The inductive reactance of 2 mH coilin5 k Hz A.C is
(@) 6.3Q (b) 6.38 O
(c)12.6 © (d) 63 Q

(82)

(83)

(84)

(85)

(86)

(87).

Impedance

The combined effect of resistance and reactance in a circuit is called
(a) impedance (b) R-L circuit
(c) choke (d) inductor
The unit of impedance is
(a) ohm (b) volt
(c) ampere (d) henry

PAST PAPER MCQS
S.1 unit of impedance is: LHR-2021 (G-II)
(a) Henry (b) Hertz
(c) Ampere (d) Ohm
When 10V are applied to an AC circuit the current flowing in it is 100mA. Then the .
impedance will be o ESD-202z7 ) )
() 50Q _{0)200Q 5N | o | s
(c) 1000 Q L (00 CANAR RN AN S

ENTESY TI:Q"' i QS |
What il e the i lmy:ucn“e ‘for/V\= D sin{i)'end'i= 20 sin (ot)?

@2062 | |\ T VL \ L (b)2a
(c) 0.707 &\ 11 A T (d) 050

The mper.onnM 7 &ian A.C circuit does not depend on
'Qc Junekistance (b) Capacitance
(c) Frequency (d) Current

R-C and R-L Series Circuits
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(88)

(89)

Q0)

(91)

(92)

(93)

(94)

In R-C series circuit

(a) the current lags the applied voltage

(b) the voltage leads the applied current

(c) the current leads the applled voltage

(d) none of these - \ !

For R- C series A.C mrcurt t1€ aJpImI v ohage IS "KDI e"sud as

@V, .WS,R'ZT(ZDCT 1 DL “b) V... /R—+(a)C)

et ==

- () Vigs = Iy R+
. («C) («C)
In R-L series circuits

(a) the current lags the applied voltage

(b) the voltage lags the applied current

(c) the current leads the applied voltage

(d) none of these

The impedance of R-L series circuits is expressed as

@)l fpe, 1 (b) z=JR*+(aL)’

\Y/ (wlL)

rms

I 1
Q) 7 gy 1 d) -m — R+
( ) 2= R+(a)|-)2 ( ) Vrms (a)L)Z

In R-L series circuit, the impedance of the circuit is obtained by the vector sum of

F

(G ] \/R +

(a) R and oC (b) R and oL

(c) Xcand R (d) R and 2xfC

The potential across the inductance leads the current by
T

a) — b

(@) 3 (b) =
27 V4

C) — d) —

(©) 3 (d) 5

For R-L series circuit, the voltage is given by

@y 1 |rest O) v, =1, [Ré— 7\
e (wL)? (c ;L, 1 ;_ RS

w

(© Vs = R+ 017 O @, '-_Z-J;-ns\/Rl F(wL)

In R-G-3e! |e> C|rg' '-J e, ph Se Kferencc *'nethb.n the applied voltage and current is
given by~

(2) gl=tin- -f&' .: TS (b) 0= tan"
[ ol

'{'«)-Zéztan’li (d) 9=tan™ wCR
oCR

By taking R as a reference in R-C and R-L series circuits, it can be seen that
reactance (Xc) and inductance (X.) are
(a) directed parallel to each other
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(97)

(98)

(9)

(100)

(101)

(b) directed perpendicular to each other

(c) directed opposite to each other

(d) none of these

The potential across the mductanm is gl\ er. by

(a) Vrms— Irms XC - J (t) Vms— rmsl)> L
(C) Vime= tm ®C \ J \ Id Wz rms ((DL)
If the \""’1 1ent y tsdcui )Ieu t. an'tt e reas tance of a capacitor would be
(a) one fourth’ | o ' (b) half
(;L‘.) Tqur times ' (d) doubled
J = PAST PAPER MCQS
The impedance of R-L series circuit is: MTN-2019 (G-1), MTN-2022 (G-1)

(a) Z:«/R2+Xf (b) Z:4/R2+X§
(© Z:ﬂ/R+XL (d) Zz=R

ENTRY TEST MCQS
A 50 Hz, 20V A.C source is connected across RC series circuit as shown in the
figure.

wa—] !
I
If the voltage across R is 12V, then voI\t/age across capacitor C will be
(a) 8V (b) 410V
(c) 16V (d) Not possible as value of C and R not given

A wire of resistance R is coiled inductively so that its inductance is L. The

impedance of the coil at a frequency of f is
() (R+2xfL)"? (b) R+1/2afL
(C) (R2+f2L2)1/2 (d) (R2+47T2f2|_2)1/2

(102)

(103)

)

(105)

Power in A.G Circuits~ . "% "/ | ) \o~=~"T

When voltage and current-are iri Dhasp ne fovyer iy r]l\.er b/ \ "

(@) P=Vims Irms Y A | . (b\ PNy rmg / Lins

(©) P=tmy A Vims v~ V| U LAY PETT L Vims

The power dizs |palnon naq OUI’(—. Aductive or in a pure capacitive circuit is
@i VoA _: L3 (b) 0
NN - (d) infinite

i A.C circuit the relation P=Is Vms is valid only when,

(@) V and I are out of phase (b) I'and V are in phase

(c) Pand IV are in phase (d) none of these

The power dissipation in A.C circuits is

(@) P= limsVims (b) P = lims ®Vims
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(106)
(107)

tl.’-.CB )

(109)

(110)

(€) P = lyms X Vims CosO (d) P=Ilms(@V)
In the given relation P = l;ms X Vims CosO the power factor is .
(a) P _(b) Vims ’
(C) Irms X Vims ) ('j\ 0)83
\PASTAPER M ,QS ) |
Which corisiimes smabi-power? / A / ' DGK-2017 (G-I11)
() indugior ! - . ~ ---(b) resistor
(c) moter |4 4 \ A T (d) all of them

ENTRY TEST MCQS
in'tre given relatlon P = lrms Vrms cosO the power factor is
(a) P (b) Vrms
(©) lims X Vims (d) cosH
In an ac circuit, the instantaneous values of e.m.f. and current are € = 200 sin 314 t
volt and | = sin(314t+n/3) ampere. The average power consumed in watt is
(a) 20 (b) 100
(c) 200 (d) 50

If E = 100 sin (100t) volt and 1 = 100 sin (100t+ng. Power is

(a) 10* kW (b) 10 kW
(c) 2.5 KW (d) 5 kW

(111)

(112)

(113)

(114)

(115)

(116}
' |4 bt g=is-constant then the current would be

(117)

Series Resonance Circuit
In RLC series circuits, when the frequency of AC source is very small then

(@) Xc> X, (b) Xc < X,

(C) X=X, (d) Xc=0

At resonance V|, in R-L-C series circuit

(a) the voltage drop across capacitance (b) the voltage drop across inductance
(c) the current drop across inductance (d) the current drop across capacitance
When X = Xc, this condition is called

(a) inductance (b) resonance vy

(c) capacitance (d) balanced . ~ -
At resonance, in R-L-C series cirgcLit the' |n1pf=ﬂanw of *m cir "Urt s o -
(a) inductive \ o (I resigtive, ) '

(c) zero JU 0 () capacitive ,

At resgiiance frepu .|cy dn F [LiC! selr s v.rci.m tiie impedance of the circuit is
(a) mirizsum! VAL L RN ONL ~(b) maximum

(c) zero\ 40 4 L (d) infinite

At rhsonahie 1mquency, in R-L-C series circuit if the amplitude of the source

d) minimum (b) maximum

(c) zero (d) infinite

In RLC series circuits, the relation ‘X, > X¢’ true for

() high frequencies (b) low frequencies
(c) null frequencies (d) none of these

180



Chapter—l6 Alternating Current

(118)

(119)

(120)

(122)

(123)

(124)

(125)

(126)

(127)

In RLC series circuits, when the voltage and current are in phase then the power
factor would be

(a)-1 (b) 0 ravlh
(€)1 id)2 SRAN'E
The net power loss throuah a puie :ap_amtor or irductor 15

(a)-1 =\ [ (L‘)’O ' '

1 _ — A {d, 2

The RL_C serigs<Circuiv is c'SC refal red as

(@) S|mple Girquit | L L e (b) acceptor circuit

(r‘) rejecior, ur(mt . (d) transmitted circuit

[ b PAST PAPER MCQS
At nigh frequency, the value of reactance of capacitor will be
GRW-2019 (G-11), LHR-2021 (G-I)
(a) large (b) small
(c) zero (d) infinite
In RLC series circuit, the current at resonance frequency is
GRW-2019 (G-11), DGK-2022 (G-11)
(a) minimum (b) maximum
(c) zero (d) infinite
In RLC series circuit, the condition for resonance is.
DGK-2017 (G-I), GRW-2022 (G-I), BWP-2022 (G-1)
(@) Xc> X, (b) Xc=X
(C) X< XL (d) Xc=2Z
In RLC series circuit, at resonance frequency, the impedance is .
GRW-2022 (G-II)
(a) Zero (b) Minimum
(c) Maximum (d) Infinite
In RLC series resonance circuit, at resonance frequency, impedance Zis: FSD-2019 (G-I)

(@) JR?+X? (b) R
©) JR?+X2 (d) X.

In RLC series circuit, at higher frequencies. RWP-2019 (G-I)
(@) XL=Xc (b) X, > XC
(C) XL < Xc (d) XL = “
The capacitance required to construct a resonance Clrcu-'r of [ "”JP;]C/ 1 )()Oklr‘v.
with an inductor of 5 mH is: i AL M i \I 7’” S-N)
(a) 5.09 pF _ (u 5. 00 p—._ \ \ -
(c) 5.0 mF '_ TNV ( (c) 50,9! pF '
_/ Ve ___.v ' EWT N ES—I MCQS
In an L.CR s-_e':-_'ie's _’)il_;Cl'-ll tie capautor is changed from C to 4C. For the same
__ll'e};wuan'}' filent.ercy, the inductance should be changed from L to
(&) 2L OF
2
© = (d) 4L
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(129) In RLC series circuit the impedance is Z = \/ R?+(X, —XC)2 . The phase difference

between I, and V. is e [
(a) gztanil? ) = (l:)l' (;_:ta]’*ZC_

X, +X Al ALY Vs 5
()9 =tanT ;%C) W, 1! .-\.d} gt UL Xc)

[

TN

(130)

(131)

(132)

(133)

(134)

(135)

(136)

(137)

To(3s8)

(139)

Parallel Resonance Circuit
The L-C parallel circuit is excited by an alternating source of voltage whose
frequency

(a) could be varied (b) could not be varied
(c) is zero (d) none of these
The inductance (L) has a resistance which is
(a) negligible small (b) zero
(c) very large (d) infinite
In parallel resonance circuits, the frequency is given by
1
@) f, = Y JE (b) f, — JE
© t =5 @ 1=
In L-C parallel circuit, the current at the resonance frequency is
(a) minimum (b) maximum
(c) zero (d) infinite
In L-C parallel circuits. The circuit resonate at a frequency o = o, which makes
(@) Xc> Xi (b) Xc< X,
(c) Xc= X, (d)Xc=0
For L-C parallel circuit,
(a) current and voltage are out of phase (b) current and voltage are in phase

(c) inductance and voltage are out of phase  (d) current and voltage has phase of 30°

At the resonance the current is minimum in L-C parallel cwcwt the povier fm wf |s= 4

()0 _(b)1 AN '

(c) -1 (N n‘fl"]l13 AR RN RN
PAQI SAPER M ,Qs VA )

The SLuritof VLC js— | W L\ |1 - ~ MTN-2019 (G-1I)

(@) Secgrd| |\ T (0 %\ ' (b) Ampere

(@ Herle 4} 4} )\ A\ — (d) Farad

ENTRY TEST MCQS

..\NI‘.',h one is not the property of parallel resonant circuit?

(a) At the resonance frequency, circuit impedance is maximum

(b) At the resonance the current is minimum

(c) At the resonance, power factor is 1

(d) At resonance, the branch current I, and Ic may each be larger than the source current I,
Simple oscillating circuit consists of?
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(140)
|240)
(142)
(143)
(144)
(145)

(146)

(147)

(148)

(149)

() Inductor and capacitor (b) Resistance and capacitor
(c) Resistance and coil (d) Inductor and resistance _-

1%,

Tl.re° Phase AL C Sw
An A.Ggznecétof Tons; st of acoitanth

(a) with'a skip ting, (b) with a pair of slip rings

(c)with ¢ pair-cfinagnet (d) with a Commutator

Als'tie coil rotates an alternating voltage is generated across the

(a) Commutator (b) magnet

(c) coil (d) slip rings

The number of coils used in three phase A.C generated are

(@1 (b) 2

(c)4 (d)3

The coils in three phase A.C generator inclined at

(a) 90° (b) 0°

(c) 120° (d) 60°

When the combination of three coils rotate in three phase A.C generator, then
(a) a voltage is generated (b)3 alternating voltage generated
(c) no voltage generate (d)2 alternating voltage generated
The voltages generate in three phase A.C generator has the phase difference of
(a) 120° (b) 90°

(c) 360° (d) 180°

The main advantage of having three phase supply is that the total load of the house
or a factory is divided into

(a) 4 parts (b) 3 parts

(c) 5 parts (d) 2 parts

The voltage across each of lines connected to terminals A,B & C of machine and the
neutral line in three phase AC supply is

(a) 400V (b) 120V ¢
(c) 230V () 440V 5 N[ -
PASTRAPER #S0§ || (7 N A~

In three phase A.C suppl/ *he consiare iaclirec al anlar: gle nf | MTN-2019 (G-II)

@0° _ - , L\ WY ()R

(€)13Ce )\ N~ x\ | _{dj'120°

The voLtajq acy o:s an v ’.rW:) livce Tines in three phase AC supply is FSD-2022 (G-11)
(@ apov LY AR (b) 120V
A2 BEY (d) 440V

(150)

ENTRY TEST MCQS
The line to neutral voltage in three phase A.C supply is
(a) 230V (b) 400 V
(c) 120V (dyov
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Chapter—16 Alternating Current

(151) In three phase A.C if rms value of any phase is V volt then potential difference
between any two-phase lines is : :
(@) V volt (b) 3V volt__—

1%,

- 3
(© J3 V volt \ o (dy 1;35/‘/(%
Topic 16.12:p%

L’im_!m_\gi \/l t3i uetectors

(152) Acail anc A capatitor are! ‘electrical components which together can produce

() ofcillaticn o voll:ge (b) oscillation of current
_ ¢ ascitatioriof reactance (d) oscillation of capacitance
1183 ,’-\n L-C circuit behaves like an
(a) oscillating pendulum (b) oscillating mass-spring system
(c) Amplifier (d) all of these
(154) In metal detector the energy oscillates between
(a) resistor and capacitor (b) capacitor and resonance
(c) inductor and capacitor (d) resistor and inductor
(155) The metal detectors are used to locate
(a) buried metal objects (b) metal at security checks
(c) bothaand b (d) none of these

PAST PAPER MCQS
(156) When a metal detector comes close to a metal then its frequency: RWP-2019 (G-1)

(a) becomes double (b) remains same
(c) Decreases (d) increases

(157) Metal detector consists of SWL-2017
(a) L-C circuit (b) R—L circuit
(c) R—C circuit (d) RLC-series circuit

(158) When an inductor comes close to a metallic object, its inductanceis = DGK-2017 (G-11)
(a) decreased (b) increased
(c) becomes half (d) becomes 4 times

(159) The principle of metal detector is. MTN-2022 (G-II)
(a) resonance (b) beats
(c) Faraday’s law (d) Lenz’s law

ENTRY TESTMCQS ., —~ ARy i
(160) In a metal detector, in absence ox any muial tr e u'duc aI'C(: L,\ o.:"d I'_B have the

relation
(@) La> ' : e~y L (b‘f_.LA\ Ls
©Laztg {1 oL -.."“ \ — 77 (d) None of these

MHIE’I.L

Choke and Electromagnetic Waves

(a) 3 x 10°ms (b) 2 x 108ms™

(c) 3x 10%ms™ (d) 3x 108ms™
(162) The waves which do not require any medium for their propagation
(a) mechanical waves (b) stationary waves
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(163)
(164)
(165)
| 185,
(167)
(168)

(169)

(170)

(171)
(172)
(173)
(174)

(175)

(176)

77

(c) matter waves

(a) Maxwell
(c) Newton

(d) electromagnetic waves
The electromagnetic phenomenon explained by

(b) Einstein
i (d) Bohs

The choke coil makes the inducténce Lc? the coil|

(a) quite Iarge

(b\ vervisriell

(c) zere- A d) Infisite
The elcc_mrr-aqn dc plherome 0T exnlaiied Maxwell in
(a) 1894 (b) 1864
(c.1'89 (d) 1869

1%,

Ni£riing to Maxwell’s equation the changing magnetic flux creates an

(a) electric charge

(c) magnetic field

The choke coil is used in
(a) A.C circuits

(c) potential meter

(b) electric field
(d) bothb & ¢

(b) D.C circuits
(d) potential divider

According to Maxwell’s equation the magnetic field produce due to

(a) changing in magnetic flux
(c) changing power

(b) changing electric field
(d) none of these

The choke coil used in A.C circuits used to

(a) limit the voltage
(c) limit the power

their propagation are
(a) opposite to each other
(c) parallel

(b) limit the current

(d) limit the potential difference
In electromagnetic phenomenon the magnetic field, electric field and direction of

(b) anti-parallel to each other

(d) mutually orthogonal

The electromagnetic waves have been classified into spectrum depending upon

(a) speed °
(c) frequency

(b) wavelength
(d) bothband c

Which one has the smallest wavelength

(a) gamma rays
(c) radio waves

(b) X-rays
(d) infra red rays

Which one has the highest frequency

(a) gamma rays
(c) radio waves

(b) X-rays
(d)infra red rays

The formula for speed of electromagnetlu waves is. o) |

(@) c=1fA
() c= I\

L () Vi=leh, |
(c)c X’f

To genergtethe electrf"ncgr gtic waves 1he charqeo ,uartlcle mu:,t

(a) be Statipnary™
(c) havé nbiene g)

The-spead|cf I chtis sin'gas the speed of
L @) vAdinwaves

{d) gamma rays

\ \ | “.__<15) be accelerated
' - (d) none of these

(b) electromagnetic waves

(d) all of these
PAST PAPER MCQS

Which of the following electromagnetic waves have the shortest wavelength?

(a) Radio wave

(b) Infrared wave

GRW-2022 (G-11)
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(178)

(179)

_ (180]
NN

(181)

(c) Ultraviolet wave

Choke consumes extremely small:
(a) Current

(c) Power

Resistance of pure choke is

(a) Zero

(© Very ar 1ai'

i {d) Potestial”

() La.'g.'e.
' _"(.d\ Irifiniite

(d) Micro wave
FSD-2019 (G- I) QC"‘ 2022.(G k)
(b) Charge |

DGK-2024/(G-): =5D-2022 (G 1)

VENTRY TEST MCQS

Wiich-oneiiz-iot true about choke coil?
{. 4) ¥t 1s an inductive coil

(c) Used to limit current in AC circuit
X-rays have frequency greater than

(a) Visible light

(c) Microwaves

Topic 16.15:

(182)

(183)

(184)

(185)

(186)

(187)

(188)

(b) It consumes extremely large power
(d) Bothaand c

(b) Ultraviolet
(d) All of these

Principle of Generation, Transmission and

Reception of Electromagnetic Waves

The electric charge at rest gives rise to
(a) gravitational force
(c) frictional force

(b) Coulomb’s field
(d) Newton’s force

By shaking an electrically charged object to and fro, it is produced

(a) electromagnetic waves
(c) mechanical waves

(b) electric waves
(d) matter waves

The electromagnetic waves which are propagated out in space from radio

transmitting antenna are known as
(a) radio waves
(c) mechanical waves

(b) infrared waves
(d) matter waves

A radio transmitting antenna generate electromagnetic waves by

(a) stationary charges
(c) bothaand b

(b) accelerating charges
(d) none of these

The piece of wire along which charges are made to accelerate is ¢allzd.. -

(a) transmitting antenna
(c) L-C antenna

(b) receiving anteina, | |
| (A)rece wmg saticns, 7L

Which electromagnetic vyaves enr.*ﬂpd from \anten| na !

(a) stationary waves
(c) trar.a\,”se WawVEs

(b\ lightwo \ﬂ"' .
o) I0ug|tud|nal waves

As the zihargirg jjotential a]tef“n\’m-, the charge on the antenna

(a) reméinisamie,

=, (Cl onstan: I_r_ rRVEises

, J _1|:.'-.8-'_):|.
RN B Y

(b) always positive

) (d) always negative
Tz iGHage appears across a receiving antenna placed in space is usually due to the

() radio waves of large number of frequencies

(b) longitudinal waves of high frequency
(c) light waves
(d) radio waves of single frequencies
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(190) When a number of transmitting stations operate simultaneously, then in space we

(191)

(,97)

(193)

(194)

have a number of
(a) radio waves of same frequencies
(b) radio waves of different frequencies

(c) longitudinal waves of same freaugnciec

1%,

(d) Iongltudlnal waves of Cifiarein ‘reqnencps
. RPAST PARER'MCZERS”
When &2 ccce‘erme the charge, which type of waves are produced? SGD-2022 (G-I)

(a) mecnaitizas waye
(c_, :;tationary wave

(b) travelling wave
(d) electromagnetic wave

ENTRY TEST MCQS
WhICh one is true about electromagnetic waves’)

(a) Speed of electromagnetic wave is = ¢ =

_ 1 =3x108ms™
HoEq

(b) Electromagnetic waves are generated by accelerating charges.
(c) Particular frequency radio signal is tuned on receiver radio by adjusting the value of c.

(d) All of these

Electromagnetic waves do not transport
(a) Energy

(c) Momentum

Accelerating charge has:

(a) Electric field

(c) Both

Topic 16.16:

(195)

(196)

(197)

(198)

(199)

(200)

(b) Charge
(d) Information

(b) Magnetic field
(d) None

Modulation
The process of combining the low frequency signal with high frequency radio waves

is called
(a) modulation
(c) rectification

(b) de-modulation
(d) none of these

As a result of modulation, the resultant wave is called

(a) de-modulated carrier waves
(c)botha &b

The low frequency signals is known as
(a) modulation signals \
(c) de-modulated signals Yy

The tyzesiof, modilations are’ L | |\
@32\ | O T

decreasing called
(a) A.F
(c) F.M

N n od ui iea) Cerr. er alg 1a|s
: '(cn car rter ,uqnalu :

(b) carrier waves —
(d) modulated careder, vva\ges -

)

(d) 2

Tie ypﬁ of fh Iauon in WhICh the amplitude of the carrier wave is increased or
Ll inished as the amplitude of the superposing modulation signal increasing or

(b) W.M
(d) AM

The A.M transmission frequencies range is from

(a) 570 kHz to 1800 kHz

(b) 570 kHz to 1600 kHz
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(201)
(202)
(203)

(204,

AN
(205)
(206)

(207)

(208)

(209)

(c) 540 kHz to 1600 kHz (d) 940 kHz to 1700 kHz

In which type of modulation the carrier wave amplitude remain sams
(a) wavelength modulation (b) light modulatigs-
(c) frequency modulation i (d) amnlituae modutatiorn
The F.M transmission frnquencms ange s o \

(a) 70kHz to 180kHz ' () '86NVH Lo | 102HZ |

(c) 60k+-7710'160kH7 YAV VL eAd) 4847 to 170kHz
Which-zzdio'vraves are Ie:g etl 'Act U by erectric interference

@ F.M, (b) AM

©AF | ' (d) botha & b

ladui=tion is the process of combining the low frequency signal with a high
Trequency radio waves called

(a) modulated waves (b) carrier waves

(c) bothaand b (d) none of these

The waves which are less able to travel around obstacles such as hills and large
buildings are

(2)A.M waves (b) A.F waves

(c) F.M waves (d)botha & ¢

PAST PAPER MCQS
The process of combining low frequency signal with a high frequency radio waves is

called SGD-2017 (G-II)
(a) amplification (b) resonance

(c) demodulation (d) modulation

The A.M transmission frequencies range is from DGK-2022 (G-11)
(a) 540 Hz to 1600 Hz (b) 540 MHz to 1600 MHz

(c) 540 kHz to 1600 kHz (d) 540 Hz to 1600 kHz

ENTRY TEST MCQS
Frequency range of F.M signal is

(a) 540 kHz to 1600 kHz (b) 88 MHz to 108 MHz
(c) 1 MHz to 100 MHz (d) None of these

The modulated electromagnetic waves of frequency 100 kHz are falling on an aerial of
radio. These will induce a current of frequency.

(@) 10 kHz (b) 50 kHz
(c) 100 kHz (d) 150 kHz_.
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1)

Ans:

)

Ans:

(3)

Ans:

KIPS TOPICAL SHORT QUESTIONS

16.1 ALTERNATING CURREN TS .

What is meant by peak value? Define also peak to-peak value?
Peak Value \ ~ A \

Maximum value of voltage, of rur.ent an =|t1es SiGes ¢ cl-lvd peak ;V +peak
value. ltladen e by Y, hr"orﬁgﬂen"* I“for current. T/\

Peak to ptek saltel |1 l \\/

Ilt_ < the fuin af susitive and negative peak values usually written ¢ —peak
2 [ value.
For voltage V, , =2V, = 2\/§VrmS

For current 1, =2l = 242l

Prove that

(i) Vims =0.707 Vo, (ii) Iyms =0.707 1,

(i) Vms is defined as the square root of the average of square of voltages through out the
cycle.

Proof: Since the numbers of positive and negative peaks in A.C are same, which may
reduce the total value to zero, but average of squares will not be zero. So

v \/v,ﬁ,n V2 \/0+v02
rms 2 2

vo=Yo oy o707V,

(i) Irms is defined as the square root of the average of squares of maximum and minimum
currents through out the cycle.

Proof: Since the number of positive and negative peaks in A.C are same which may
reduce the total current to zero, but average of squares will not be zero. So

R L o (R G
ms 2 2 _\/5

I =0.707 1

rms

Define (a) instantaneous value (b) Peak value.

S
7

rms

1) Instantaneous value: The value of alternating voltage or current at-ary- instani i) |

circuit from some reference point is known as its |nstantanenu° walug. [tisgiven Eyl,

V= Vsme o Ay Y (2.0 S
V= V sinmt . Q Ufmt ' R —

V= V sin 2nft rAN|

Siynt! arly, ~ AERY

L= .-, SRR N\,

ELN sinait | LR 6=ot

L=\ sin Rnff '

A PdaR value: nghest value attained by an alternating quantity (voltage or current) in a

cycie is called peak value. It is represented by V, and .
How does the voltage output of a generator change with angular velocity?
The output V of A.C generator at any instant

\Y :Vosinz—”t
T

Where T = time period of rotation of coil
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®)
Ans:

(6)
Ans:

(7
Ans:

\ '-_'- ] ’ l -.=
...l. L rms ﬁ

27

T =2nf=w=angular fequency of rotation
=0 v=o_1 [~
49:2—7[.0:0. e s (8N T
T;_ T T L T O . ' &
\ T - =V
L S M
_ I =N W VA B L 0 I
2T i} V=0
{_I —]egi;zzﬁ.
AR 2
S 2r 3T 3x V=-V,
o L=— 9:—)(—:—
| 4 T 4 2
' t=T V=0
0-—-355'T 2

What is meant by phase of A.C quantities?
The instantaneous value of voltage is given by the relation
V =V sinat =V,sind
The angle 6 which specified the instantaneous value of alternating voltage or current is
known as its phase.
What is difference between alternating and direct current?

Alternating Current (A.C.) Direct Current (D.C.)
e Alternating current whose e Direct current is due to flow of
magnitude varying continuously charges in one direction
and reverses its direction without reversing its direction.
periodically. e Cell and battery are common
e A.C. generator is common source of direct current.
source of alternating current. e The frequency of pure D.C. is
e The frequency of A.C. in Asia zero.
50 Hz. e D.C. cannot flow through a
e A.C. cannot flow through an capacitor.
indiintar

Define Root Mean Square (rms) value of potential and current. N .
Root Mean Square value of voltage is defined, as the square.+oat, nf he E.‘VP aﬁe of wuﬁ S

voltage throughout the cycle. Vrms 15 glven bv, fTmB R “ W
Vrms = i,o,_ VoS L \ "'. a !
~ o AR .

Root Mezn, Squarr waIUt oF "Ur'f\‘ﬂr\'l\t\!‘ m’n.'cd as the square root of the average of squares
of maxi mur and ri 1|r 1Lm \Curtents throughout the cycle. Iy is given by;
' T,

0

Define peak value of A.C. voltage.
Maximum value of voltage on either side is called peak value. It is denoted by V, .

+peak
/AN
>
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9)

Ans:

(10)

Ans.-

Ans:

(12)
(13)

(14)

(15)

(16)

(17)

(18)
(19)

(20)

Ans:

(21)

(22)

Do ioh
e M
L ul

Define phase of alternating voltage.
The instantaneous value of voltage is given by the relatlon -
V =V, sinat =V, siné-

The angle & which speciile!, the iizstantaneous|véluz df al*ernatlnq woltage or current is
known as it5 phase. / :

What is the main ‘reasori-for the worldwide use of A.C.?
0@ main ieasori tor the worldwide use of A.C. is that it can be transmitted to long
d siances easily and at a very low cost.
Give different conditions for representing an alternating quantity?
A.C quantities are represented by anti-clock wise rotating vectors such that Length of
vector represent the peak or rms value of A.C quantity.
Vector is along horizontal plane of A.C quantity is zero.
The angular frequency o of rotating vector must same as that of A.C quantity.
PAST PAPER SHORT QUESTIONS
What is meant by phase of A.C guantities? LHR-2017 (G-1), DGK-2017 (G-I11)
A sinusoidal current has rms value of 10A. What is the maximum or peak value?
SGD-2017 (G-11), MIRPUR-2017, LHR-2017 (G-1), LHR-2021 (G-I, 11),
DGK-2022 (G-I, 1), FSD-2022 (G-1)
How many times per second will an incandescent lamp reach maximum brilliance when
connected to a 50 Hz source?
DGK-2017 (G-11), SGD-2017 (G-11), LHR-2021 (G-11), RWP-2022 (G-I)
Define instantaneous value and peak value of alternating current.
MTN-2016 (G-1), BWP-2017 (G-I)
Define peak value and peak to peak value of A.C. voltage?
BWP-2014, DGK-2017 (G-II), LHR-2022 (G-11)
What do you mean by root mean square value of voltage and write its formula?
MTN-2019 (G-I1), BWP-2022 (G-I)
What do you mean by phase lag and phase lead? RWP-2022 (G-I)
What is meant by phase difference? RWP-2022 (G-I1)

16.2 A.C. CLRCUIT S SN
How voltage and current are coniglled In A 2 cwcmts I R
In A.C circuit voltage and ufrent &< caiitrolleg: by I’-‘SI;TOI‘ c1pacn3r and inductor
PAST Pu\PE'F SHORT GUESTIONS '
What r: m ferenr‘e between \A.C. girquit wnu 1D.C. Gircuit?LHR-2022 (G-1), DGK-2022 (G-11)

Expiain, sr‘ortw A C-through a Resistor.

A any-thne e “potential difference across the resistor produced by A.C source is given

W V=V, sinlwt)  meeeemeeeeeeees 1)
And by ohm’s law, current is given as
V_V, .
= —=—2 sinwt
R R
I=1, sinot - 2) v
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(23)

Ans:

(24)

Ans:

(25)

Ans:

(26)
(27)

-'-_.IA'B}

ANS:

from equation (1) and (2) it is clear that both are in phase in resistor. It can be
represented vectorially as. .
PAST PAPER SHORT QUESTIONS-

16.4 A @THRQUBE ACRRARITOR
Define reaciance of a.capaciter,/Alsc write down itz-formula.

It is ophosition sifered sy canacitort¢ alfernatiisg current. It is also called alternating current.
Resistaice Lf(c.")a sitor it is ’anﬂtb"! 5y Xc and is given by

" Voltage

| 54 (Garent—

is unit is ohms x_=-1 =_1
oC 2nfC

where @ = 2xf
In a RC circuit, will the current lag or lead the voltage? Illustrate your answer by a

vector diagram. LHR-2012
As | = % = rate of flow of charge. j>/s , T E .
Hence current at any instant is the slope of g-t curve. ; \N ""\\53 Qﬁ
At O when g = 0 slope is maximum so | is maximum. From O | // T
to A slope g — t curve decreased to zero. So | is zero at N. From | g

A to B slope of g —t curve is negative so | is negative from N to
R. Variation of current is represented by curve PNRST. From

fig it is clear that current leads the voltage by % because when I

at point A phase of V is % and that of | is z. Hence current 190" v
S NOPSPE A ——

. .\ . Fig.(c
leads V by % vectorially it is represented in fig c. 9.
Describe the condition which will make the reactance small.
It is opposition offered by capacitor to A.C. It is also called A.C
resistance of capacitor, it is denoted by X. and is given by

_ Voltage

Current -

Its unit is ohms x === _ ) I D PR e
coC 2nfC - T} - a £ S

&

In case of capacitor reactapce beccmds smail by uir 9 mgh=r fre qusnt y A.C. source
P) ’\‘T J}\DEF c‘H’JP T OUE)TI’). )

Define .réii(-:tzi'-m-fé 65"5 f'ada.‘, *or xAN Wi duWn its formula, BWP-2017 (G-1)

Howdoés dou[whnu the! frcuenc affect the reactance of a capacitor? FSD-2022 (G-11)

WA gl 16.5 A.C. THROUGH AN INDUCTOR

”Jhat is meant by inductive reactance?
The opposition offered by the inductive coil to the flow of A.C is called inductive
reactance. It is denoted by X, . Its unit is ohm.
Mathematically,
X =oL=2rfL
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(29)

Ans:

(30)

Ans:;

(32)

(33)

Ans:

(34)

Ans:

(35)

(36)

(37)

Ans:

(31)

: ! o
a \ 3 ’ i 7 =-_ms

At what frequency will an inductor of 1.0H have a reactance of 500 Q?
RYwiR-201¢- _(’3 B

The reactance of an inductor is given by; — |
X, =oL ' i
X =47l -
! r | o
f 2 YV 4 _E-J_O_'".--- 9.0 Hz

: el 22 14) T
Define (hcke?, ! )
/AR inductor coil'@ses not consume energy, the coil is often employed for controlling A.C
wh'ru Iut-consumption of energy. Such an inductance coil is known as choke.
PAST PAPER SHORT QUESTIONS
At what frequency will an inductor of 1.0H have a reactance of 500 Q?
GRW-2019 (G-11), RWP-2019 (G-1)
Explain the power dissipation in an inductor. LHR-2021 (G-I)

16.6 IMPEDENCE

When 10V are applied to an A.C circuit, the current flowing in it is 100 mA. Find its
impedance.

As we know that;

voltage 10
current  100x10°°
Define impedance and write its formula? Also give its unit?

The combined opposing effect of resistance and reactances to A.C is called impedance it
is denoted by Z

Z — Vrms .

Impendence = =100Q

Its unit is ohm.
PAST PAPER SHORT QUESTIONS
Define impedance and write its formula. Also give its units.
MTN-2017 (G-1), LHR-2019 (G-11), DGK-2022 (G-1)
When 10V are applied to an A.C circuit, the current flowing in it is 100 mA. Find its

impedance. TR 2022 GCE AR

16.7 R-C AND R-L S TSN

Define impedance and erte the ‘moedame EK[,-I’&SS cn L.Oi R I series r‘lrf,u'it
fr 1RR= MTN-2019 (G-1)

Impedance: N s
The combined op ’osmg el fcct @f?@vlslan aih'd reactances to A.C is called impedance it
is denotzd\ty £ Its unit i i5 chim

I

rms

R-L SERIES CIRCUIT
In R-L series circuit impedance is given by;

Impedance Z = V/1 = \JR*+(wL)’
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(38)
(39)

(40)

(42)

Ans:

(43)

Ans:

1’44’; .

(46)

Ans:

PAST PAPER SHORT QUESTIONS
How does doubling the frequency affect the reactance of an inductor and a-capacitor. ,
DGK-2017 (G-1), LHR-2021 (G-I), BWP-2022 (G }),+=3D" 20:2((; )
Define impedance and write the impedance expressier, for R-L'saries ciriuii
i TN-2019 (G-1)

A choke coil placed in S(-.T’ItS Wil en efec*rll Iaml) in AC circnit/ causes the lamp to
become 'i| n, Why iSitsu? | WS . ! BWP-2022 (G-I)

IREER

Winelt is power factor? What are its values for pure resistor, capacitor and inductor
circuits?
Power factor is equal to the cosine of phase angle between the voltage and current vectors
I.e power factor = cosq
As, we know that power in A.C circuit is given as

P=V_ | __cosq

rms “rms

OV ER IN A.C. CIRCUITS

cosq =
qVI

rms " rms
For resistor, since g = 0° its value is one, as cos 0° =
For inductor, since q = 90°, thus cos 90° = 0 = power factor and for capacitor, aging
sinceq =90°, the cos 90° = 0 = power factor.
How power is calculated in an A.C circuit? Write its formula.
Electrical power can be calculated by using P = VI. This relation is applicable only when
V and | are in phase as in case of pure resistive circuit. An average power dissipated in

inductor and capacitor is zero because of phase difference of % between V and | so in

these cases voltage has no component along |.

Compare the impedance diagram of R-C and R-L circuits.

By comparing the impedance diagram of R-C and R-L circuits it can be seen that the
vector lines of reactance X. and X, are directed opposite to each other with R as

reference j—
] i -q—’-— _'_.-.-—.I.._:IH',-.- ™
|
1

el ._ \ | :. .. . 2|
: b B PAST PAPER SHORT QUESTIONS
"How pones is calculated in an A.C circuit? Write its formula. LHR-2017 (G-I)
=xpiain the power factor in A.C circuit. RWP-2022 (G-1)

16.9 SERIES RESONANCE CIRCUIT
Write the properties of a series resonant circuit.
Following are the important properties of a series resonant circuit.
0] The resonance frequency is given by
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(47)

ANs:

(48)

(49)

Ans:

(50)

Ans:

(51}

52

Ans:

(53)

f. =1/2n JLC when X, =X,

(i) The impedance of the circuit at resonance is minimum and it is2qual 1o R.

(ii) At resonance frequency ‘f” the voltage drop acrossie: tu and papac; tormay, o=
greater than the source voltage.

(iv)  The power factor I resonaice series, tirtuit s, ‘17 jinge the impedance of the
circuit at resonancelis resigtive|p the curiert-ond ‘seitage ar2-in phase.

(V) i thel amnlitede of the'source v thage /7S constant, the current is maximum at
e resonance ‘rrequmcy _

What i respnancea ¢oriaitioriin RLC series circuit? Give its equation? LHR-2014

In“betweer, Jow'-zna high frequency there will be frequency for which X =Xc, this

toirditisins called resonance.

AS
X|_ = Xc
1
oL=—— or
,C
1
0’ =—
LC
1
O, = —F— or
LC
2 f —i or
rJLC
1
" 2zdLC

PAST PAPER SHORT QUESTIONS
What is resonance condition in RLC series circuit? Give its equation?  BWP-2022 (G-I1)

16.10 PARALLEL RESONANCE CIRCUIT
What is the condition of resonance in parallel resonant circuit?
If R is small, then for LC parallel circuit, the resonance takes place when X, = Xc. At this
point frequency is called resonant frequency and is given by the relation

f= —
" 2nlLC iy
Write four properties of parallel resonance circuit. = RWP=2013. 1 |
(i) The resonance frequency is f=a0f— . —~_ NI =
.-._ 2 ,\/T [ | I L1 L

(i) At resonance the impeiialice is rmaxirum eq a's 01 ICR. HEJnC‘ rurrent IS minimum
at resonance and in bhase twith \olmge | -
(i) At re >v)nan9?xura:n"h Cu rents RULER rrutfeacn be larger than source currents Ig.
(iv) At emname )cwor factori Js Qo'
VLY RAST PAPER SHORT QUESTIONS

_IN wte tv '0 afnlr)u Llés of parallel resonance circuit. FSD-2022 (G-11)
-- 16.11 THREE PHASE A.C. SUPPLY

lee some advantages of three phase A.C supply?
(1) The total load is divided into three parts. Hence it can bear large load of a house or factory.
(2) 1t can be used to operate heavy machinery, which need 400 V for operation.
PAST PAPER SHORT QUESTIONS
What is the main advantage of three phase A.C. supply? LHR-2022 (G-1)
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(54)
(55)

(56)

Ans:

(57)

(58)

Ans:

(59)

Ans:

(60)

Ans:

(61)

(62)

Ans:

(63)

Ans:

Discuss two uses of three phase A.C. supply. LHR-2022 (G-I1)
Write four properties of parallel resonance circuit. RWAD-2022 (G AT)

Explain the principle of metal detector.— SWL-2017
The working principle of raetal geiécton brlS(d na bee ts . -
Explanatior:
Two oscitlatars A and(B alleluszd in xhe o*”atlon of common type of metal detector. In
the absenceaiofiany nzaibly ra¢tal ooject the inductances La and Lg are the same and hence
the jsonarice 1réaueney or two circuits is also same. When the inductor B, called search
1GHi cones-aear a metal object, its inductance Lg decreases and corresponding oscillator
fraquency increases and thus a beat note is heard in the attached speaker.

PAST PAPER SHORT QUESTIONS
Explain the principle of metal detector. SWL-2017

16.13 CHOKE
Define choke, give its uses.

It consists of an inductance coil and is used to adjust the current in A.C circuits. It plays
the same part in A.C circuits as resistance in D.C circuits for many purposes
Use: It is use to reduce the current in a given A.C circuit without small wastage of
energy, when the supply voltage is constant.
What is a choke coil and why is it used in A.C circuits?
It is a coil which consists of thick copper wire wound closely in a large number of turns
over a soft iron laminated cores.
It is used in A.C circuits to limit current with extremely small wastage of energy as
compared to resistance or a rheostat.
How much energy is consumed by a choke when an AC is passed through it? Explain.
Choke makes the inductance L of the coil quite large whereas its resistance R is very
small. Thus it consumes extremely small power it is used in A.C. circuits to limit current
with extremely small wastage of energy as compared to a resistance or a rheostat.

PAST PAPER SHORT QUESTIONS
What is choke? Explain its use in A.C circuit.

MIRPUR (AJK) 2017, FSD-2019 (G-1), RWP-2019 (G-1), DGK-2022 (G-1), FSD-2022 (G-1)

16.14 ELECTROMAGNETIC WAVES
What is the source of transmitting electromagnetic waves? )
Electromagnetic waves are transmitted by radio transmittiiig apteiirfa. A«ntcnm gener Aes
Electromagnetic waves with the hc—‘.p of oscillation ¢f cf‘"e.eratl 1g r‘ha ge__
Write down the characte¥istics ot==izciremanhe; |c walvel, _
(i) Electromagnetic waves lecfu:red no\rhedium., b’
(i) Ece"tlormgnwﬂ Vi (—,veQ aaq\ desariptieri of Maxwell equations formulated by
viprwed i 1864, Y
(i) leciromagnetic VeGves propagate with speed of light. i.e. 3 x 10® m/s.

3 _(]i‘.}), Eledt! ‘ornagnetic waves are produced by changing fields produced by changing

ilux i.e.

(a) Changing electric flux causes magnetic field.

(b) Changing magnetic flux causes electric field.
(v) Speed of electromagnetic waves can be given by
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(64)

(65)

Ans:

(66)
(67)

(68)

Ans:

(69)

Ans:

(70)

Ans:

(71)..

Apg:|”

C=

\/1_ where €,=8.85x10" C?*/Nm’ and p, =4nx10" Wh/Am.

S Mo ;

(vi)  Electromagnetic waves consist of ma:ing electric-fieid mo rhaj ;n i1 firlde

(vii)  Electric field E, magnetic-ield B awd directioni of prwag ation_ef-waves are
mutually perpendicular.

(viii) Electromagnetic_waveg' &ar¢ o I’IUdI viaves, laving spesmc wavelength and
frmm neyerated Byl c = 1 ;

PAS r PAPER SHORT QUESTIONS
Wna are thﬂ Pl 2tiiomagnetic waves? LHR-2021 (G-I11)

PRINCIPLE OF GENERATION, TRANSMISSION AND

RECEPTION OF ELECTRMAGNETIC WAVES
What is the principle of generation of electromagnetic waves? SWL-2019
Electromagnetic waves generated only when there is electric and magnetic field changing. A
charge at rest or moving with constant speed will not produce these waves because there is no
change of electric flux and magnetic flux. A radio transmitting antenna is an example of
generating electromagnetic waves by accelerated charges.
PAST PAPER SHORT QUESTIONS
Write advantages of FM over AM. GRW-2019 (G-I)

Explain the condition under which electromagnetic waves are produced from a source.
RWP-2022 (G-I1)

16.16 MODULATION

What are the transmission frequencies for electromagnetic waves in (i) A.M range,
(ii) F.M range.

(i) A.M range: The A.M. transmission frequencies range from 540 kHz to 1600 kHz.

(if) F.M range: The F.M transmission frequencies are much higher and ranges between
88 MHz to 108 MHz.

With reference to modulation, give the difference between the information and carrier.
In modulation the carrier is a high frequency radio wave and information is a low
frequency signal. The low frequency signal is known as modulation signal. Modulation is
achieved by changing amplitude or the frequency of the carrier wave in accordance W|th
a modulated signal.

Define modulation and write its types.

Modulation is the process of combining lovy Trequency; aginal v 'i"h 'hrgh fu-qu= .n - "”dIO
waves called carries waves, The resujtant »avi§ are ca: led'm: wdulamd caities waves. The
low frequency signal is catfed the-sifoc uia’r.m smncl \ |

So, modulaiinn is of twotyped/ /[ \

Q) Aariol itade "r_loqulauqn AN

(i) Frequency moaulatinn(F. IVI)'

Biffereritiats Letweerramplitude modulation and frequency modulation.  SWL-2017
N

‘r ~ Amplitude Modulation (AM) Frequency Modulation (FM)
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A type of modulation is which
amplitude of the carrier wave is

increased or decreased as the
amplitude of the superposing
modulating signal increases '._and

decreases. Its frequency rawqr |5 5¢’C
kHz ; --1000 kHz .

AM wa/3s | are no /eah'e {0 travel
arcjunc 09z ta wa-such as hills & large
LU_|U' 1gs so have a larger range.

A type of modulation in which frequency
of the carrier wave is insreased or
decreased as the _moc'ul.'iti—ng‘- sigrial

dmplitude-indreasas ', deiclenses bu e
-carrier waye amplitude ienains constant.

it ‘reqwupy range-is 8¢ MHz — 108
iAHz! ’

FM radio waves are affected less by
electrical interference provide a higher
quality transmission of sound.

PAST PAPER SHORT QUESTIONS

(72)  Give advantages and disadvantages of F.M / and A.M SGD-2017 (G-Il), DGK-2022 (G-11)
(73)  How the reception of a particular radio station is selected on your radio set?
SGD-2017 (G-1), MIRPUR (AJK) 2017, SWL-2017, BWP-2017 (G-1), LHR-2022 (G-11)
FSD-2022 (G-I1)
(74) Differentiate between amplitude modulation and frequency modulation. SWL-2017
(75)  Define modulation and write its types. DGK-2017 (G-1), BWP-2019 (G-II)
(76)  What is meant by A.M and F.M? LHR-2022 (G-I), BWP-2022 (G-I1)
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