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ALTERNATING CURRENTS

Voltage and Power

Inan AC circuit, V and | are given by V =150sin(150t) volt and

| = 1505in(150t + 7—9 amp- The power dissipated in the circuit is

a) 106 W b) 150 W €) 5625 W d) zero

An AC ammeter is used to measure current in a circuit. When a given direct current passes
through the circuit, the AC ammeter reads 3A. When another aternating current passes
through the circuit, the AC ammeter reads 4A. Then the reading of this ammeter, if DC and
AC flow through the circuit simultaneously, is

a)3A b) 4 A o 7A d)5A

1
An AC sourceis 120V — 60Hz. The value of voltage after 7—205 from start will be

a) 20.2V b) 42.4V c) 84.8V d) 106.8 V

The oscillating electric and magnetic vectors of an el ectromagnetic wave are oriented along
a) the same direction but have a phase difference of 90°

b) the same direction and are in same phase

¢) mutually perpendicular directions and are in same phase

d) mutually perpendicular directions but has a phase difference of 90°

Alternating current is transmitted to take places

a) at high voltage and low current b) at high voltage and high current

c) at low voltage and low current d) at low voltage and high current

Inan AC circuit the emf (€) and the current (i) at any instant are given respectively by

e=E,sinat i =1 sin(at-¢)
The average power in the circuit over one cycleof ACis
a) % b) %sinq) C) %cos;z) d) EJl,
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Alternating current cannot be measured by DC ammeter because
a) AC cannot pass through DC ammeter b) AC changes direction

c) Average value of current for complete cycleis zero d) DC ammeter will get damaged

If the power factor changes from % to % then what is the increase in impedancein AC?

a) 20% b) 50% c) 25% d) 100%

The instantaneous voltage through a device of impedance 20Q2 is e=80sin100zt. The
effective value of the current is

a3A  b)2.828A ) 1732 A d)4A e) </2A

For high frequency, capacitor offers
a) more resistance b) less resistance c) zeroresistance  d) None of the above

If reading of an ammeter is 10A, the peak value of current is

a)%A b)%A ) 2042 A d) 1042 A

If impedanceis V3 times of res stance, find phase difference

a) Zero b) 30° c) 60° d) Dataisincomplete
An dternating voltage V =V, Sinat is applied across acircuit. As aresult the current

| =1 sin(at - 7/2) flowsinit. The power consumed in the circuit per cycleis

a) 0.5V, I W b) 0.707V, | ,W c) 1.919V, | W d) zero

An AC is represented by e= 220sin(1007)t voltand is applied over a resistance of 110€2.
The heat produced in 7 minis

a) 11x10°cal b) 22x10°cal c) 33x10%cal d) 25x10°cal
If an AC produces same heat as that produced by a steady current of 4A, then peak value of
current is

a)4A b) 1.56 A c)5.6A d) 1.41 A

The potential difference across an instrument in an AC circuit of frequencies f isV and the
current through it is | such that V =5cos2zft andl = 2sin 2z ftamp. The power dissipated
inthe instrument is

a) Zero b) 10 W c)5W d25W
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Analternating current isgiven by | =1, cosat +1,Sinat. The root mean square current is
2 2 2
a) (|1+|2) b) (|l+|2) C) |12+|22 d) |1_|2
V2 2 2 2
The peak value of AC voltage on 220V mainsis
a) 2402V b) 23072V c) 22042V d) 200:/2V
The time taken by an alternating current of 50Hz in reaching from zero to its maximum value
will be
a)05s b) 0.005 s c) 0.05s d) 5
ALTERNATING CURRENT
Voltage and Power
KEY
22 d 3 ¢ 4 c 5 a 6 c¢c 7 c 8 d 9 b 10 b

12) ¢ 13) d 149 b 15 c 16) a 17) ¢ 18 c 19 b

SOLUTIONS

V =150 sin (150t) volt
And | =150sin (150t + 7z / 3)amp

I, =150amp and V, =150volt
1
P =2 V,loc080

P = 0.5x150x150x cos60°

Quantity of heat liberated in the ammeter of resistance R

i) Dueto direct current of 3A, Q= [(3)2 R/ J)J

ii) Dueto aternating current of 4 A, Q= [(4)2 R/ J)J

(3R, (4°R_25R

Total heat produced per second =

J J
2
au, R 2R
J J
I=5A
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V =V,snat
V=V, 2sinat

1

t=——s
720

V =1204/2sin2zvt :120\/§sin2;r><60><7—;0 = 60v/2=84.8v

W
P, =—
av T
(Eglocosg)T /2
Pav = -I-

o _ Eolozcos¢

1
Cosp or—
¢ z

Z, _cosg U4 1

1
Z, cosgp, 1/2 2

= Z,=27,

27,7

Percentage change = 1 %100 =100%

1
e=80 sin 1007t
Here, g, =80V
Where g, isthe peak value of voltage
Impedance (Z) = 20 Q

=) =%
WEN 7
| 4
| =—0__" _2/2-2828A
rms \/E \/E
i0
Irrr'rs:_2

=i, =+/2xi_ =v2x10A=10/2 A
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2011
13.  V=V,sinat and | =l sin(at—7/2)

~ P= lVOI 0 COS¢
2
But ¢p=7/2=90°
1 0
P ==V,l,c0s90
2
=0 (.-.cos90° =0)

1 2RT (\/5)2X100X7X6O

14. H= VJ cal = - =22x10° Cal
I, 220/100
(= =252
15 lg=~21,
|, =4A
I, =~/2x4=56A

16. P =VI cos¢g

V=5cos P =VI cos2r ft

v :55in(2ﬂft+%)andl —2sin2rft
T
Here, ¢ ==
9=3

P =Vl cosg =VI cos% =0

17. | =l,cosat +1,sinat

lg =12 +12
2 2 2 2
| _lo_Jh+b:Jh+b

_ peakvoltage _ Vp
rms \/E \/E
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Vp = 2204/2V
T=2_1_002s
f 50
L0024 0055
4 4

AC CIRCUITS

In an AC circuit an alternating voltage e= 200+/2sin100t volt is connected to a capacitor of
capacityluF . The rmsvalue of the current in the circuit is

a) 100 mA b) 200 mA c) 20 mA d) 10 mA
An AC voltage is applied to aresistance R and an inductor L in series. If R and the inductive
reactance are both equal t03(Q2, the phase difference between the applied voltage and the

current in the circuit is

a /4 b) z/2

c) zero d) 7/6

The peak value of an aternating current is 5A and its frequency is 60Hz. Find its rms value
and time taken to reach the peak value of current starting from zero

a) 3.536 A, 4.167 ms b) 3.536 A, 15 ms c)6.07A,10ms d)2.536A, 4.167 m

An L — C — R series current is under resonance. If |, is current amplitude, V,, is voltage

amplitude, R is the resistance, z is impedance, X, is the inductive reactance and X is the

capacitive reactance then

Vv V Vv V
al, =-—1 by |, =—"" c)l,=—""2 dl,=—=
) Iy > ) I X, ) I Xe ) I R

In the case of an inductor

a) voltage lags the current by % b) voltage leads the current by %

C) voltage leads the current by % d) voltage leads the current by %
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The power factor of an R — L circuit is i If the frequency of AC is doubled, what will be

V2
the power factor?
1 1 1 1
a — b) — C) — d) —
RE ' 77 ) i1

Anideal choke draws a current of 8A when connected to an AC supply of 100V, 50Hz. A pure
resistor draws a current of 10A when connected to the same source. The ideal choke and the
resistor are connected in series and then connected to the AC source of 150V, 40Hz. The

current in the circuit becomes

a) £ A b) 8A c) 18A d) 10A

NG

Inan AC circuit the potential difference VV and current i are given respectively by
V =100sin(100t ) volt andi =100sin [100t + %j mA. The power dissipated in the circuit

will be
a) 10°W b) 10 W c) 25 W d)5W
An inductor L, a capacitor of 20uF and aresistor of 10Q2 are connected in serieswith an AC

source of frequency 50Hz. If the current in the phase with the voltage, then the inductance of
the inductor is

a) 2.00 H b) 0.51 H c)15H d) 0.99H

The impedance of acircuit, when aresistance R and an inductor of inductance L are connected

in seriesin an AC circuit of frequency f, is

a) R+ 272122 b) R+ 47?212 o) VR +47%f21% d) R*+272F2L2
In a series L — C — R circuit, resistance R=10Q and the impedanceZ =10€2. The phase

difference between the current and the voltage is

a 0° b) 30° c) 45° d) 60°
The inductive time constant in an electrical circuitis

L L
a LR b) — C) .[— d) —
) ) R )\/; )
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InaL — C—RcircuitR=10Q . When capacitance C is removed, the current lags behind the

voltage by%, when inductance L is removed, the current leads the voltage by%. The

impedance of the circuit is
a) 50Q b) 100Q2 c) 200Q2 d) 400Q

InanL —C—R series Ac circuit at resonance

a) the capacitive reactance is more than the inductive reactance

b) the capacitive reactance equals the inductive reactance

c) the capacitive reactance is less than the inductive reactance

d) the power dissipated is minimum

AnL — C—R seriescircuit consists of aresistance of 102 a capacitor of reactance 6.0Q2 and
an inductor coil. The circuit is found to resonate when put across a 300V, 100Hz supply. The
inductance of coil is (takingz = 3)

a) 0.1H b) 0.01 H ¢)0.2H d) 0.02 H

A capacitor or capacitance 1uF is charged to a potential of 1V. It is connected in parallel to

an inductor of inductancel0>H . The maximum current that will flow in the circuit has the

value
a +1000 mA b) 1A c) 1 mA d) 1000 mA

Assertion: For an electric lamp connected in series with a variable capacitor and AC source, its
brightness increases with increase in capacitance

Reason: Capacitive reactance decreases with increasein

1) Both assertion and reason are true and reason is the correct explanation of assertion

2) Both assertion and reason are true but reason is not the correct explanation of assertion

3) assertion istrue but reason isfalse

4) assertion is false but reason is true

Inan L — R circuit, the value of L is (%)H and the value of R is 30Q2. If in the circuit, an
T

alternating emf of 200V at 50cycle/s is connected, the impedances of the circuit and current

will be
a) 11.4Q,17.5A b) 30.7Q2, 6.5A c) 40.4Q, 5A d) 50Q, 4A
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Power dissipated in an L — C — R series circuit connected to an AC source of emf £ is

1 2
) & R2+(La)—j
&R Cw
1Y & R
{R%(La}—) }
Cw
2
8{R2+[La}—clj } ,
w
d) &R
R 1 2
\/R2+(Lw—j
Cw

An AC voltage is applied to a pure inductor L, drives a current in the inductor. The current in

the inductor would be

a) ahead of the voltage by /2 b) lagging the voltage by 7/2

c) ahead of the voltage by 7/4 d) lagging the voltage by 37/4

The average power dissipated in a pure capacitance AC circuit is
1

1,2
a) CV b) zero C d) —CV
) ) ) o2 ) 7
In apure inductive circuit, current
. V4 /4
a) lags behind emf by 5 b) leads the emf by >
c) lagsbehind by 7 d) leadstheemf by 7

An dternating current of rms value 10A is passed through a 12Q resistor. The maximum

potential difference acrosstheresistor is

a2V b) 90V c) 169.68 V d) None of these
Same current is flowing in to alternating circuits. The first circuit contains only inductance and
the other contains only a capacitor. If the frequency of the emf of AC isincreased, the effect on
the value of the current will be

a) increasesin the first circuit and decreases in the other

b) increases in both the circuits

c) decreases in both the circuits

d) decreasesin thefirst circuit and increases
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An AC source of angular frequency @ is fed across a resistor R and a capacitor C in series.
The current registered is . If now the frequency of source is changed to @/3 (but maintaining

the same voltage), the current in the circuit is found to be halved. Calculate the ratio of

reactance to resistance at the original frequency @

3 /2 1 /4
a) .|= b) .= C) .= d) /=
) \g ) 5 ) \f5 ) 5

What is the value of inductance L for which the current is a maximum in aseriesL —C - R
circuit with C =10uF and @ =1000s™ ?

a) 100 mH b) 1 mH

¢) Cannot be calculated unless R is known d) 10 mH

In non — resonant circuit, what will be the nature of the circuit for frequencies higher than the
resonant frequency?

a) Resistive b) Capacitive ¢) Inductive d) None of the above

A coil has an inductance of 0.7H and is joined in series with a resistance of 20€2. When an

alternating emf of 220V at 50 cps is applied to it, then the wattles component of the current in

thecircuitis

a5A b) 0.5A c)0.7A d)7A
InL —C —Rcircuit what isthe phase angle ¢ ?

a) 90° b) 180° c) 0° d) 60°

InR —Ccirclit@=100rad s *, R=100Q, C = 20uF . What isimpedance?
a) 510Q b) 200Q c) 250Q d) 300Q

The power factor in acircuit connected to an AC power supply hasavauewhichis

a) unity when the circuit contains only inductance

b) unity when the circuit contains only resistance

c) zero when the circuit contains an ideal resistance only

d) unity when the circuit contains an ideal capacitance only

In an AC circuit, a resistance of R ohm is connected in series with an inductor of self

inductance L. If phase angle between voltage and current be45°, the value of inductive

reactance (X, ) will be equal to

R R R
aR b) 3 c) 2 d) >
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A transistor — oscillator using a resonant circuit with an inductor L (or negligible resistance)
and a capacitor C in series produce oscillations of frequency f. If L is doubled and C is

changed to 4C, the frequency will be

a) f/4 b) 8f o /22 d) f/2
The natural frequency (@, ) of oscillationsin L — C circuit is given by
1 1 1 1
a ——— b) —~/LC c d) vLC
2w \JLC ) 2r ) AV LC )

In L — C- R circuit the resonance condition in terms of capacitive reactance (X) and

inductive reactance ( X, ) is

a) Xc+ X, =0 b) Xo =0 Q) X, =0 d) Xc—X, =0

Aninductor of inductance L and resistor of resistance R are joined in series and connected by a

source of frequency @ . Power dissipated in the circuit is

(R?+ a?L2) VR Vv VR + 0?12
|y ) b) %y NN g7z ) —Vz —
Y, (R + &Pl ) R + 0L Y,
An inductive coil has a resistance of 100€2. When an AC signal of frequency 1000 Hz is
applied to the coil, the voltage leads the current by 45° . The inductance of the coail is
407 60r
The reactance of a coil when used in the AC power supply (220\/ , 50cycl es‘l) is 50Q . The

107 207

inductance of the cail is nearly
a)0.16 H b) 0.22 H c)22H d)16H

-3
An inductance of [@] mH , a capacitance of kl_ J F and a resistance of 10Q2 are
.4 V4

connected in series with an AC source 220V, 50Hz. The phase angle of the circuit is
T T T T
a — b) — C) — d) —
) 5 ) 2 ) 2 ) 3
In acircuit, the current lags behind the voltage by a phase difference of 7/2, the circuit will

contain which of the following ?
aonly R b) only C ¢)RandC d)only L
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A coil of inductive reactance 312 has a resistance of 8Q. It is placed in series with a
condenser of capacitive reactance25€). The combination is connected to an AC source of
110V. The power factor of the circuit is

a) 0.56 b) 0.64 c) 0.80 d) 0.33

In a choke coil, the reactance X, and resistance R are such that

a X, =R b) X, >R c) X, <<R d) X =o0
The power factor of aseriesL — C — R circuit when at resonance is

a) zero b) 0.5 c) 1.0 d) dependson valuesof L, Cand R

In aseries L — C — R circuit the frequency of a 10V, AC voltage source is adjusted in such a

fashion that the reactance of the inductor measures 15€2 and that of the capacitor11€2.

If R=3Q, the potential difference across the series combination of L and C will be

a) 8V b) 10V c) 22V d) 52V

An L — Ccircuit isin the state of resonance. If C =0.1yF and L = 0.25H, neglecting ohmic
resistance of circuit, what is the frequency of oscillations?

a) 1007 Hz b) 100 Hz ¢) 109 Hz d) 500 Hz

Inan AC circuit, the current lags behind the voltage by 7z/3. The components of the circuit are
1)Rand L 2)LandC 3)RandC 4) only R

What is the ratio of inductive and capacitive reactance in AC circuit?

a) w’LC b) 1 c) zero d) w’L

If a circuit made up of a resistance 12 and inductance 0.01H, and aternating emf 200V at

50Hz is connected, then the phase difference between the current and the emf in the circuit is

a) tan*(7) b) tan‘l[i—zrj ) tan‘l(%) d) tan‘l(%)

A circuit draws 330W from a 110V, 60Hz AC line. The power factor is 0.6 and the current lags
the voltage. The capacitance of a series capacitor that will result in a power factor of unity is
equal to

a) 31uF b) 54 uF c) 151 uF d) 201uF

Inacircuit, L, C and R are connected in series with an alternating voltage source of frequency
f. The current leads the voltage by 45°. Thevalue of Cis

1 b) 1 0 1 d 1
2t (27fL+R) zf(27fL+R) 2zt (27zfL-R) zf(2zfL-R)
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AC CIRCUITS
KEY
2 a 3 a 49 a 5 b 6 b
12) b 13 b 14 b 15 a 16) a
22) a 23y ¢ 24 d 25 a 26) a
32) a 33) c 34)a 3d 36 b
42) b 43) ¢ 44) a 45 a 6) a
SOLUTIONS
e=2004/2sin100t and C=1uF
E, = 200V
Xe == i =10'Q
oC  1x107°x100
i :EI‘TTB
rms XC
200 _
m:F:ZXNZA:ZOmA
R R
3Q T
tang=—Or ¢=-—rad
¢ 0 ¢ n
o 5
=—=—=2536A
rms \/E \/E
= L =4.167ms
4% 60
COS¢p = R = R -1
VR +407? R +4R? 5
R:@:mﬂ
10
X, =2rflL
%:ZﬂXSOXL
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= L:iH
8r

X, =2rfL= 27r><40><i
8r

(10)* +(10)* =10V2Q

X :27rfL:27r><40><i =

8r
Y _ 150 _15
Z 1042 2
8. V, =100V , i, =100mA=100x10"2A and ¢=%=60°
: -3
P= VLZIOCOS;/) _100x100x10°7 - s60°= 25w
9. tang= C _o
R
a)L_i
aC
1
L_
o’C

Here w=27f =2x3.14x50s ! =314s?

and C = 20uF = 20x10°°F
5 ! =0.51H
(3145™)"%(20x10°°F)

11, Z=JRP+ X2

X, =oL=2xfL

Z=\R?+47%f22

- 10=(20)* +(X_ - X )?

~L=

= 100=100+(X, - X¢)°
= X, =Xc=0
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A
R

-

13,  tanZ=
3

When L isremoved, tanzzﬁ
3 R

Z=R =100

L _220xy2 _ 220x2
°" 1007  100x3.14

I, =1A

15. W, = 27N — 27 x100
@, = 2x3x100 =600rad /s

Also a)o—i

’ JLC
xczizeow

Ca,

@y %60  600x60

—

1

s
36x10

36x10°

600—

36x10* =

L 36x10° 1 _
36x10° 10
16. g=Qq,Sinat

0.1H

Or |, = wq, = maximum current

_ 1 :(109

1
NINTE

lp=(10°)" x(1x (10®) = V1000 mA

1/2
w= )

18. X, :a)L=27z'fL:27[><50><%:—4OQ
T

R=30Q

Z =rR?+ X2 =/(30)° +(40)* =50Q
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25. I = e

26. I =

®=1000s",C =10uF =10x10°°

L= > =0.1H
(1000)°x10x10°°

28.  Wattless component of current = 1,Sin@ = %Si ne

220 wlL 220x wL

X =
R+’ R +a?? (R+a’)

220%(27x50x0.7) 1
— > 5 =—_=05A
(220)" +(27x50x0.7)" 2
1
a,C
1
2 e
“=1c
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1
% LC
1
2tf =—
JLC
. 1
2z LC

20

X, =oL=2x1fL
X, =509, f =50cps

L=l K 0 b g4
o 2rf 27x50 2x3.14
tang = XL =Xc
X, =2rfL= 27z><50>{@x10-3} =20Q
T
s 1 _ Ixx _3:109
2 fC 27 x50x10
and R=10Q
,[am9220—10:1
10
tam9:tanz
4
="
4
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1

1
f= =
27JLC  2740.25%0.1x10°

1

=~1007Hz

XL:C()L and XC:E

Xo_ ol
X 1/aC

tan¢=X—RL and X, = ol =27 fL = 27 x50% 0.01= 7Q

Also R=1Q ..¢=tan*(x)

R=-2

V, 110x110 110

P 330

V, 110x110 110

3

Q

Q =0.6.

Cos R=—=%=
P 330

X, =K¢

x ~AR_4 100 a0,

3 3 3

N - 40,
2zf 9

9

 2%3.14x60% 440
_0.000054F =54 4F

9

3
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= TR

1 1
2(wL-R)  2zf(27fL-R)

= C=

GROWTH AND DECAY OF CURRENT

A coil of resistance R and inductance L is connected to a battery of emf E volt. The final
current in the coil is

E E E EL
a) — b) — Q) |——— d) [|———
)R )L ) R?+ 2 ) R? + 2

A coil of inductance 300mH and resistance 2Q2 is connected to a source of voltage 2V. The

current reaches half of its steady state valuein
a) 0.05s b)0.1s c)0.15s d) 0.3s

A coil of 40H inductance is connected in series with aresistance of 8(Q2 and this combination

is connected to the terminals of 2V battery. The inductive time constant of the circuit is (in

second)

a) 40 b) 20 c)5 d) 0.2

Inan L —R circuit, time constant is that time in which current grows from zero to the value
a) 0.631, b) 0.501,

c) 0.371, dl,
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2004
6. In a series resonant L — C — R circuit, the voltage across R is 100V and R=1kQ

withC = 2uF . The resonant frequency @ is200rad s™. At resonance the voltage across L is

a) 2.5x107%V b) 40 V c) 250 V d) 4x1073V

GROWTH AND DECAY OF CURRENT

KEY
1) a 2 ¢ 3) b 4 c¢c 5 a 6 c

HINTS

2. Attimet=0,i.e, when capacitor is charging, current | = 2mA

1000
=2 _
2000
3. I=1,(1-e™")

=150%0.693x10°3
=0.10395s=0.1s
R 8

I =1,(1-e"")

4. t

o

r(: %) Is called time constant.

At t=7
I =1,(1-¢")

1
or |= Io(l—gj
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or | =0.631,
oL L

wC

Ve 19 _gan
R 1000
V =IX =lawL
But wlL _ L sV = ! 01 — =250V
wC wC 200x2x10
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