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c , Alternating Current (AC) )

The current which changes its d_irection after a regular interval of time is called
alternating current. r
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Home Supply of Alternating Current Y
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How many times in Indian home supply, the current changes its direction in 1 second?
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The current flowing through an ac circuit is given by I = 5sin(120 nt) A How long will

the current take to reach the peak value staring from zero? [27 June, 2022 (S-1)]
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The time required for the 50 Hz sinusoidal source alternating current to reach its rms

value from zero is Noxrmal 2indey /
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~ QUESTION ) — w @

An alternating voltage v(t) = 220 sin 100 nt volt is applied to a purely resistive load
of 50 Q. The time taken for the current to rise from half of the peak value to the peak

value is: [8 April, 2019 (S-1)]
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QUESTION )

rms value:

15 N
(W
A resistance of 40 Q is connected to a source of alternating current rated 220 V,

ind the time taken by the current to change from its maximum value to the

[24 June, 2022 (S-1)]
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‘, TBS Note )

* The average value is related to the charge flow.

* The RMS value is related to the heat produced in a circuit.
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More Examples on Average and Rms Values
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An alternating current is given by I = I, cos ot + [, sin ot. The RMS value of current is
given by =

g /
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~ QUESTION )&

The r.m.s. value of potential difference V shown in the figure is (2011)
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c , Measurementof AC )
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‘ , AC Source connected to Capacitor 9—> & ‘?’ac ; A:” ¢
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‘ , AC Source connected to Inductor /\ 2
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[t an AC circuit containing only capacitance, the current (AIIMS 1997)

p—

@ leads the voltage by 180°

—atbatiaiad v >

@ laigs the voltage by 90°
X

@/@ads the voltage by 90°
o e —_—

@ remains in phase with the voltage.

2
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A small signal voltage V(t) = V,, sin ot is applied across in ideal capacitor C
L) (NEET 2016)
Sore phore
@ Current I(t)@_in phasQNith voltage V/(t).
A

@ Current I(t) leads voltage V(t) by 180°.

= P
@ Current I(f) lags voltage V(¢) by 90°.
5

wer a full cycle the capacitor C does not consume any

energy from the voltage source.

ﬁ\v =



71 N
~ QUESTION ) V. - @

A o 1
In an A.C. circuit, an alternating voltage e =[200v2 Jsin (100t) volt is connected to
capacitor of capacity 1 puE. The rm.s. value of current in the circuit is (2011)
@ 10 mA o = 202J2 BT
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A 40 pF capacitor is connected to a 200 V, 50 Hz ac supply. The rm.s. value of the

current in the circuit is, nearly | (NEET 2020)
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~ QUESTION ) 1 il @

Assertion: No power loss associated with pure capacitor in ac circuit.

R%n: No current is flowing in this circuit. (AIIMS 2007)
| +0O

@ Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)

%rtion (A) is True, Reason (R) is False.

@ Assertion (A) is False, Reason (R) is True.
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Asserfion: The alternating current lags behind the e.m.f. by a phase angle of /2,

—— T

en AC flows through an inductor.
R%n: The inductive reactance increases-asthe frequency of AC source decreases.

X =l =2ang | @ = A (AIIMS 2008)

@ Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

@ Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)

WNion (A) is True, Reason (R) is False.

@ Assertion (A) is False, Reason (R) is True.



QUESTION )

The reactance of an inductance of 0.01 Htoa 50 Hz A.C. is [AIIMS 1995]
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Statement-I: e frequency of alternating current in an ac circuit consisting of an
inductance Coil is increased then current gets decreased.

SWU: The current is inversely proportional to frequency of alternating
C t in purely inductive circuit.

@/B/oth Statement-I and Statement-II are correct

@ Both Statement-I and Statement-II are incorrect

i

@ Statement-I is correct and Statement-II incorrect

@ Statement-I is incorrect and Statement-II is correct



D ()

If R,X.. and X represent resistance, inductive reactance and capacitive reactance.
Then which of the following is dimensionless: [31 Jan, 2023 (S-1)]
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~ QUESTION ) : e @

The equation of current in a purely inductive circuit is 5 sin(£9nt — 30°), If the
inductance is 30 mH then the equation for the voltage across the inductor, will be:

{Letn = 272} \_ St by 90° [28 July, 2022 (S-1)]
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Watt-less Currents
L = )

The current in purely capacitive and purely inductive circuits are called wattless

currents since they consume no power.
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c 5 Variation of Reactance with frequency )
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The reactance of a capacitor of capacitance C is X. If both the frequency and
capacitance be doubled, then new reactance will be [CBSE AIPMT 2001}
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c , High pass and Low pass filter )
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StatenM Capacitor serves as a block for dc and offers an easy path to ac.

——

Statement-II : Cgpacitive reactance is inversely proportional to frequency.
T s S e D

'%th Statement-I and Statement-II are correct

@ Both Statement-I and Statement-II are incorrect
@ Statement-I is correct and Statement-II incorrect

@ Statement-I is incorrect and Statement-II is correct
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Series LCR Circuit with AC Ve + Ve = Vo X NS4
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QUESTION ) @ @

An A.C. voltage is applied to a resistance R and an inductor L in series. If R and the
inductive reactance are both equal to 3 Q, the phase difference between the applied

voltage and the current the circuitis (2011)
L R R=Y_=3,2
( ) zero
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A resistor and a capacitor are connected in series with an a.c. source. If the potential
drop, across the capacitor is 15 V and that across resistor is 20 V, the applied voltage
is A =

(%v > [S=\Vp Sers vabiug

@ sv RS A T e [ 6




QUESTION )
. NS

Match List-I with List-II Choose the most appropriate answer from the options given

below : [17 March, 2021 (S-11)]
List-1 List -II
@ A -ii, B -iii, C-iv,D -i p Phase difference between i m/2; current
current and voltage in a (@ leads voltage
D purely resistive AC circuit
) -i,B-1,C-1,D -1 . N
C B GRS Phase difference between i\, Zero
current and voltage in a
(X) A-i, B-iii,C-iv, D -ii pure inductive AC circuit
\/ . .
Phase difference betweésm n/2; current lags
< a )\ A-ii B-iv,C-iii D -i current an.d' voltagg in a voltage
> pure capacitive AC circuit

Phase difference between iv tan™!(X.-X,/R)
current and voltage in an ~
LCR series circuit
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In an AC circuit the potential differences across an inductance and resistance joined
in series are respectively 16 V and 20 V. The total potential difference of the source is

BN - (AIIMS 2007)
Plaarat Moas et~
@ 200V \/"foa~rzﬁs
25.6V s > Ve = 25 —Jét;é
e 7 SRR
319V “= g Vablig

535V

C NC



AR
~ QUESTION ) @

Statement-I: When capacitive reactance is smaller than the inductive reactance in
Cit AN Cua —

CR c-uﬁe-ajf e.m.f. leads the current.

k%ment-ll: The phase angle is the angle between the alternating e.m.f. and
ernating current of the current. ( q;)

%h Statement-I and Statement-II are correct 7&4

@ Both Statement-I and Statement-II are incorrect
@ Statement-I is correct and Statement-II incorrect

@ Statement-I is incorrect and Statement-II is correct



A series LCR circuit consists of R=80 . X; =100, and X, = 40 Q. The input
voltage is 2500 cos(100 mt) V. The amplitude of current, in the circuit, is ___A.

o Tt A4 (31 Jan, 2023 (S-ID)]]
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In a given series LCR circuitR=4 Q, X, =5 Q and X =8 (), the current  (AIIMS 2012)

@ leads the voltage by tan-! (3/4)
@ leads the voltage by tan-! (5/8)
@ lags the voltage by tan™! (3/4)

@ lags the voltage by tan™! (5/8)
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Gy

A coil has resistance 30 ohm and inductive reactancefZO ohm at 50 Hz[frequency If an

be

IR

A.C. source, of [200 vns connected across the conl the current in the coil will

(2011)
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QUESTION )

frequency f. The current leads the voltage by 45°. The value of Cis

@

|

@/an (2nfL + R)
|

@ 2nf(2nfL - R)
1

@ nf (2nfL - R)

|
@ nf (2nfL + R)

Gy

In a circuit L, C and R are connected in series with an alternating voltage source of

(2005)
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If Wattless current flows in the AC circuit, then the circuit is: [25 June, 2022 (S-1)]
(353 Moswny)

——

@ Purely Resistive circuit X

%‘ely Inductive circuit «—

@XCR series circuit

®<RC series circuit only



c , Power consumed in series LCR circuit )
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QUESTION )

The power factor varies between [AIIMS 1995}
|
OF o 3
¢
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&
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In an a.c. circuit the e.m.f. (¢) and the current (i) at any instant are given respectively
by € = E, sinot, i = I, sin(ot - ¢). The average power in the circuit over one cycle of a.c.
is (2008)

Vo — €&
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In an ac circuit,t V and I are given by V = 100 sin (100t) volts,
[ =100 sin (100t @m_i\_ The power dissipated in circuit is \> y
T X
N )
10* watt c): ﬁ\/ a2 qu X [oe-A cos 60°

=60 '
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In instantaneous values of alterpating current and voltage in a circuit are given as

i in(lOOnt) —— in(100nt)\@,_ Sover kliade..
s /




QUESTION )

Gy

An ac circuit has an inductor and a resistor of resistance R in series, such that

X1 = 3R. Now, a capacitor is added in series such that X, = 2R. The ratio of new

power factor with the old power factor of the circuit is V5: x The value of x is

A) 3
B)=2

&

:D) Nowve

R
——=
lSR ’/Z=J(3R)‘+Kl
R =J9r2ser
Coapr A RR TR
< Ikl =for

= |

—

Jie

[27 Aug, 2021 (Shift-11)]







A coil of inductive reactance 31 Q has a resistance of 8 Q. It is placed in series with a
condenser of capacitive reactance 25 €. The combination is connected to an A.C.
source of 110 volt. The power factor of the circuitis (2006)

® s
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The potential differences across the resistance, capacitance and inductance are 80 V,
40 V and 100 V respectively in an L-C-R circuit. The power factor of this circuitis

— (2016)
@ 10 COS 4) - R 5 \/?6 A 80 'O’:""“VO;GO
Z \/a oo
e ,\(LO '"VCO
0.4 YL"'YC — 0-% 4\ \ Vo -;

Z2 =\ =0:50

@ 0.5
% = Vro=%0
SiP : el
0.8 R=> Vi,




Taweion) @

Powen |, QWY
Assg}}(t(n : A bulb connected in series with a solenoid is connected to ac source. If a

softiron core is introduced in the solenoid, the bulb will glow brigﬁier

SeactunCe
ReasgA : On introducing soft iron core in the solenoid, the inductance increases.

T-

Assertion (A) is true, Reason (R) is true, Reason (R) is a correct explanation for
assertion (A).

Assertion (A) is true, Reason (R) is true, Reason (R) is not a correct explanation
for assertion (A). AL (Bulb)

0006

R
Assertion (A) is true, Reason (R) is false. [——m

N\ k
%rnon (A) is false, Reason (R) is true. \CJ







c 5 Resonance in LCR series circuit )
I
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Bandwidth of a Circuit
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Quality factor / Sharpness of a Circuit (Q)
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QUESTION )

In LCR circuit, the capacitance is changed from C to 4C. For the same resonant
frequency, the inductance should be changed from L to

WO, — |
oL




S @

What is the value of inductance L for which the current is maximum in a series LCR
circuit with C=10 uF and ® = 1000 s~1? (2007)

@ 1 mH

@ cannot be calculated unless R is known



AR
~ QUESTION ) @

Asserp'@A: At resonance, LCR series circuit have a minimum current.

Reason: At resonance, in LCR series circuit, the current and e.m.f are not in phase
with each other. >§ (AIIMS 2016)

Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)
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Assertion (A) is True, Reason (R) is False. YL':YQ :
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QUESTION )

The value of quality factor is (2000)
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A coil of inductance 8 pH is connected to a capacitor of capacitance 0.02 pFE To what
wavelength is this circuit tuned? (AIIMS 2015)
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If L, C and R are the self inductance, capacitance and resistance respectively, which of
the following does not have the dimension of time? [27 June, 2022 (S-11)]
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QUESTION ) @

. NS
In an ac circuit, an inductor, a capacitor and re connected in series with

X1 = R = X. Impedance of this circuit is: [31 Aug, 2021 (Shift-1)]
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A series resonant LCR circuit has a quality factor (Q-factor) 0.4. If R = 2 Kk},
C = 0.1 pFE then the value of inductance is (AIIMS 2016)
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In the circuit shown below, the ac source has voltage V os(wt) volts with
w = 2000 rad/sec. the amplitude of the current will be
12 = Y+6

@6 o =
(@) 334
ORZH
OR




TaoD) () @

In a series LCR circuit the voltage across resistance, capacitance and inductance is
10 V each. If the capacitance is short circuited, the voltage across the inductance will
be (AIIMS 2000)
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In the given circuit the reading of voltmeter V, and V, are 300 volts each. The reading
of the voltmeter V; and ammeter A are respectively. The source voltage is 220 V, 50 Hz

(2010)
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QUESTION )

A series L-C-R circuit containing 5.0 H inductor, 80 uF capacitor and 40 Q resistor is
connected to 230 V variable frequency AC source. The angular frequencies of the
source at which power transferred to the circuit is half the power at the resonant

angular frequency are likely to be . [INEET 2021]
| =) B = Wyuseg —Wisp -
@ 25 rad%s and 75 rad/s ﬁ £ St f
-+ > = ?b
Wyss — =&

@ 50 rad@d 25 rad/s e -
@%6 rad/§ndﬁ rad/s

@ 42 rad/s and 58 rad/s
e




Choke Coil [t is used to control the current in a circuit
l without dissipating any power or energy.
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. QUESTION ) / @

Assertion: A capacitor of suitable capacitance can be used in an AC circuit in place of
the choke coil.
\/

Reason: A capacitor blocks DC and allows AC only. (AIIMS 2019)

@ Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

@%sertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)

@ Assertion (A) is True, Reason (R) is False.

@ Assertion (A) is False, Reason (R) is True.



¢, Transformer |

To step up or step down the voltage.

| (EMI) . . .
Based on mutual inductance between two coils. Whenever there is change in current

in primary coil, there is emf induced in the secondary coil.
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a) Step-up Transformer b) Step-down Transformer @
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QUESTION )

A transformer works on the principle of (AIIMS 1998)

%mal induction
@ invertor

@ convertor
@ self-induction.




~ QUESTION ) @

Match the List-1 with List-II. Choose the correct answer from the options given below:
[1 Feb, 2023 (S-1)]

List-1 List -II
A—> IV, B>, G LD Il AC generator i Presence of both
LandC 77—
A->ILB->LC->IILD->IV Transformer i Electromagnetic

Induction

AILBSINCSI1. D> Resonance iii Quality factor
phenomenon to

occur

C N NC NC

A->IVB-IILC—>L1LD-Il

Sharpness Mutual Inductance
resonance




QUESTION )

Which of the following quantity is increased in a step-down transformer? (AIIMS 1999)
@ Voltage

k)




QUESTION )

will have an output of

& Geo
%\I, 50 Hz P \b#
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@ 200 V, 500 Hz e

710 N
S
The primary winding of a transformer has 500 turns whereas its secondary has
5000 turns. The primary is connected to an A.C. supply 20 V, 50 Hz. The secondary

[——7 /Vo W%

Xlo
7__;%__5 S oo — Seoco

20 4 ,3 206




Tt o @

A step-up transformer operates on a 230 V line and supplies a load of 2 A. The ratio of
primary and secondary windings is 1 : 25. Then the current in the primary is
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Turn ratio in a step-up transformer is 1 : 2. If a Lechlanche cell of 1.5 V is connected
across the input, what is the voltage across the output? (AIIMS 2000)
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An ideal transformer has 100 turns in the primary and 250 turns in the secondary.
The peak value of the ac is 28 V. The rm.s. secondary voltage is nearest to
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A transformer consisting of 300 turns in the primary and 150 turns in the secondary
gives output power of 2.2 kW. If the current in the secondary coils is 10 A, then the
input voltage and current in the primary coil are [10 April, 2019 (Shift-1)]
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The primary an secondary coils of a transformer have 50 and 1500 turns respectively.
[f the magnetic flux ¢ linked with the primary coil is given by ¢ = ¢, + 4t, where ¢ is in
webers t is time in seconds and ¢, is a constant, the ouﬁ'u‘t%ﬁﬁg_e across the
secondary coil is

Nf‘:'— So ";_"'0(¢ —_ -
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A transformer is employed to reduce 220 V to 11 V. The primary draws a current of
5 A and the secondary 90 A. The efficiency of the transformer is

l 'p o 'S \flo » ——.'M
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A transformer is used to light 100 W - 110 V lamp from 220 V mains. If the main
currentis 0.5 A, the efficiency of the transformer is approximately
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1. Copper Loss: Due to resistance of the windings, the heat is produced. To reduce it,
we use thick wires.

g 7 Cppes — oot~
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2. lron Losses:| Due to eddy currents being produced in the soft iron core, heat is
produced. To reduce it we, use laminated core.
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3. Flux Loss: To reduce it, we mount both coils on a single vertical pole.
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4. Hysterisis Loss: Due to repeated magnetization and de - magnetization, QY
there will be magnetic fatigue. There will be more energy losses.

S(ggngtg - striction? Due to humming noise of the transformer.
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Assertion: We use a M in the secondary coil of a step-down transformer to
reduce the productio eat.
Reaig/n//d%y currents can be reduced by using laminated cores.

@ Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

@%ertion (A) is True, Reason (R) is True; Reason (R) is not a correct

explanation for Assertion (A) :

@ Assertion (A) is True, Reason (R) is False.

@ Assertion (A) is False, Reason (R) is True.
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LC Oscillations
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