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ALTERNATING CURRENT

FACT/DEFINITION TYPE QUESTIONS

1.

In general in an alternating current circuit

(@ the average value of current is zero

(b) the average value of square of the current is zero

(c) average power dissipation is zero

(d) the phase difference between voltage and current is

zero
The frequency of A.C. mainsin India is
(@ 30c/s (o) 50¢c/s
(c) 60c/s (d) 120c/s

A.C. power is transmitted from a power house at a high
voltage as

(@) therate of transmission is faster at high voltages
(b) itis more economical due to less power loss

(c) power cannot be transmitted at low voltages

(d) aprecaution against theft of transmission lines
The electric mains supply in our homes and offices is a
voltage that varies like a sine function with time such a
voltage is called ... A... and the current driven by it in a
circuit is called the ... B... Here, A and B refer to

(@ DC voltage, AC current

(b) AC voltage, DC current

(c) AC voltage, DC voltage

(d) AC voltage, AC current

Alternating currents can be produced by a

(@ dynamo (b) choke coil

(c) transformer (d) electric motor

lo
The alternating current of equivalent value of E is

(@) peakcurrent (b) r.m.s.current

(c) D.C.current (d) all of these

The alternating e.m.f. of e = ¢, sin ot is applied across
capacitor C. The current through the circuit is given by

T

(b) I:IOsin[mt+2)

@ I=1;sinot

©) Izlosin(mt—g) d) 1=1;sin (ot-m)

10.

11.

12.

13.

14.

15.

The peak value of the a.c. current flowing throw a resistor
is given by

@ 1y=¢yR (b) 1=e/R

© ly=¢y (d) 1,=Rle,

The alternating current can be measured with the help of
(@ hotwire ammeter

(b) hot wire voltmeter

(c) moving magnet galvanometer

(d) suspended coil type galvanometer

Alternating current can not be measured by D.C. ammeter,
because

(@ A.C.isvirtual

(b) A. C.changes itsdirection

(c) A.C.cannot passthrough D.C. ammeter

(d) average value of A. C for complete cycle is zero

The heat produced in a given resistance in a given time by
the sinusoidal current 1 sin ot will be the same as that of a
steady current of magnitude nearly

@ 0711, (b) 14121,
© 1 @ I

Inana.c. circuit, the r.m.s. value of current, 1 _is related to
the peak current, |, by the relation

(a) Irms = \/E IO (b)

| —ll
(o) rms - 0

lims =7l

(d) Irms =i|o
\/E

The ratio of mean value over half cycle to r.m.s. value of
A.C.is

@ 2:n (©) 2v2:n
© V2:x @ +2:1

An A.C. source is connected to a resistive circuit. Which of

the following is true?

(@ Current leads ahead of voltage in phase

(b) Current lags behind voltage in phase

(c) Currentand voltage are in same phase

(d) Any of the above may be true depending upon the
value of resistance.

In which of the following circuits the maximum power

dissipation is observed?

(@ Pure capacitive circuit (b) Pure inductive circuit

(c) Pure resistive circuit (d) None of these
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With increase in frequency of an A.C. supply, the inductive
reactance

(@ decreases

(b) increases directly with frequency

(c) increases as square of frequency

(d) decreases inversely with frequency

The average power dissipated in a pure inductance is

@) %LIZ b) LI
© LI%/4 (d) zero

Ifacurrent I given byl =1;sin (ot—n/2) flows in inductance
inan A.C. circuitacross which an A.C. potential E = Esin
wt has been applied, then power consumption P in the circuit
will be

@ P=Egly/v2

() P=EgIy/2
In the case of an inductor

() P=EI/2
(d) zero

(@ voltage lags the current by g

(b) voltage leads the current by

w|a

(c) voltage leads the current by

(d) voltage leads the current by %

If the frequency of an A.C. is made 4 times of its initial

value, the inductive reactance will

(@ bedtimes (b) be2times

(c) behalf (d) remainthe same

An inductance L having a resistance R is connected to an

alternating source of angular frequency w. The Quality factor

Q of inductance is

@ RoL (b) (wl/R)?

(©) (RlwL)* (d) olU/R

A capacitor acts as an infinite resistance for

(@ DC (o) AC

(c) DCaswellasAC (d) neither AC nor DC

The capacitive reactance in an A.C. circuit is

(@) effective resistance due to capacity

(b) effective wattage

(c) effective voltage

(d) None of these

Of the following about capacitive reactance which is

correct?

(@ Thereactance of the capacitor is directly proportional
to its ability to store charge

(b) Capacitive reactance is inversely proportional to the
frequency of the current

(c) Capacitive reactance is measured in farad

(d) The reactance of acapacitor in an A.C. circuit is similar
to the resistance of a capacitor in a D.C. circuit

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Phase difference between voltage and current in a

capacitor in an ac circuit is

@ = (b)) w2

(© O (dy w3

A capacitor has capacitance C and reactance X, if

capacitance and frequency become double, then reactance

will be

(@ 4X (o) X/2

(c) X4 (d)y 2X

When an ac voltage of 220 V is applied to the capacitor

C, then

(@ the maximum voltage between plates is 220 V.

(b) the current is in phase with the applied voltage.

(c) the charge on the plate is not in phase with the
applied votage.

(d) power delivered to the capacitor per cycle is zero.

In LCR circuit if resistance increases quality factor

(@) increasesfinitely (b) decreases finitely

(c) remains constant (d) None of these

An inductor, a resistor and a capacitor are joined in series

with an AC source. As the frequency of the source is slightly

increased from a very low value, the reactance of the

(@) inductor increases (b) resistor increases

(c) capacitor increases  (d) circuitincreases

With increase in frequency of an A.C. supply, the impedance

of an L-C-R series circuit

(@ remains constant

(b) increases

(c) decreases

(d) decreases at first, becomes minimum and then
increases.

Ifan LCR series circuit is connected to an ac source, then at

resonance the voltage across

(@ Riszero

(b) R equals the applied voltage

(c) Ciszero

(d) L equalsthe applied voltage

The current leads the voltage by an angle ¢ which is given

by
(@) tan -1 (wCLR)

(© tan_l(%cj (d) tan~1 [%j

Inan L.C.R. seriesa.c. circuit, the current

(@) isalways in phase with the voltage

(b) always lags the generator voltage

(c) always leads the generator voltage

(d) None of these

An LCR series circuit, connected to a source E, is at
resonance. Then the voltage across

(@ Riszero (b) Requals applied voltage
(c) Ciszero (d) L equalsapplied voltage

(b) tan™ (wCR)
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35.

36.

37.

38.

39.

40.

41.

42.

43.

In a series resonant circuit, having L,C and R as its elements,
theresonant currentisi. The power dissipated in circuit at
resonance is
iR
@ (eL-1/a0) (b)
(©) oL (d) i?R
Whereas o is angular resonant frequency
At resonance frequency the impedance in series LCR
circuit is
(@ maximum (b)  minimum
(c) zero (d) infinity
At resonant frequency the current amplitude in series
LCR circuit is
(@ maximum (b) minimum
(c) zero (d) infinity
In tuning, we vary the capacitance of a capacitor in the
tunning circuit such that the resonant frequency of the
circuit becomes nearly equal to the frequency of the radio
signal received. When this happens, the ...A... with the
frequency of the signal of the particular radio station in
the circuit is maximum. Here A refers to
(@ resonant frequency
(b) impedance
() amplitude of the current
(d) reactance
The power factor in a circuit connected to an A.C. The
value of power factor is
(@ unity when the circuit contains an ideal inductance
only
(b) unitywhen the circuit contains an ideal resistance only
(c) zerowhen the circuit contains an ideal resistance only
(d) unity when the circuit contains an ideal capacitance
only
Currentin acircuit is wattless if
(@ inductance in the circuit is zero
(b) resistance in the circuit is zero
(c) currentis alternating
(d) resistance and inductance both are zero
Power factor is one for
(@ pureinductor
(b) pure capacitor
(c) pure resistor
(d) either an inductor or a capacitor.
The impedance of a LCR series circuit is

@) \/R2+(XL—XC)2 (b) \/R2+(XL+XC)2

© R+(X_+Xc)* (@ X -Xc+R

AnA. C. of frequency fis flowing in a circuit containing a
resistance R and capacitance C in series. The impedance
of the circuit is equal to
@ R+f

Zero

(b) R+2rfC

© R+ @ RZ+X2

2nfC

44.

45.

46.

47.

48.
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53.

54.
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Power factor of the A. C. circuit varies between
(@ 0to0.5 (b) 0.5to1
(c) Otol (d)y 1to2

The graph between inductive reactance and frequency is
(@) parabola (b) straightline

(c) hyperbola (d) anarcofacircle

For minimum dissipation of energy in the circuit the power
factor should be

(@) large (b) small

(c) moderate (d) can not say

The inductive reactance of an inductor of inductance L is

1
@ e ®) S
(©) 2=fC d) 2rfL

The opposition offered by ohmic and non ohmic
components is

(@ inductivereactance (b) capacitive reactance

(c) impedance (d) all of these

The average power dissipated in an A.C. circuit containing
a resistance alone is
@) €rms Irms

(d o

The product e |

rms "rms

(b) €rms Irms cos ¢
(d) none of these
is called as
(@ true power (b) apparent power
(c) power factor (d) Qfactor
Power in an A.C. circuit is rated per second at which
(@ charge flows (b) work is done
(c) energy is spent (d) currentalternates
In an a.c. circuit with phase voltage V and current I, the
power dissipated is

VI VI
@ - ® 7
() VI (d) Vicos6

The sinusoidal A.C. current flows through a resistor of
resistance R. Ifthe peak current is Ip, then power dissipated
is

1

@ 1,°Rcoso (b) E1p2R
4 1,

© —L'R @ —L'R

The power factor of an AC circuit having resistance (R)
and inductance (L) connected in series and an angular
velocity o is

(@ RoL (b) R/(R?w?L?)

() wlR (d) R/(R?w?L?)”

The transformer voltage induced in the secondary coil of a
transformer is mainly due to

(@) avarying electric field

(b) avarying magnetic field

(c) thevibrations of the primary coil

(d) theiron core of the transformer
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A transformer is employed to

(@ convertA.C.intoD.C.

(b) convertD.C.intoA.C.

(c) obtain asuitable A.C. voltage

(d) obtain asuitable D.C. voltage

Transformers are used

(@ inDC circuitonly

(b) inAC circuitsonly

(c) inboth DC and AC circuits

(d) neither in DC nor in AC circuits

The loss of energy in the form of heat in the iron core of
a transformer is

(@ iron loss (b) copper loss

() mechanical loss (d) None of these
Quantity that remains unchanged in a transformer is
(@ voltage (b) current

(c) frequency (d) None of these

Eddy currents in the core of transformer can't be developed
by

(@ increasing the number of turns in secondary coil
(b) takinglaminated transformer

() making step down transformer

(d) usingaweaka.c. at high potential

66.

67.

68.

Which of the following statements is/are correct ?

. InLCR series ac circuit, as the frequency of the source
increases, the impedence of the circuit first decreases
and then increases.

Il.  Ifthe net reactance ofan LCR seriesac circuit is same
as its resistance, then the current lags behind the
voltage by 45°.

I1l.  Below resonance, voltage leads the current while above
it, current leads the voltage.

(@ lonly (b) IHonly

(c) landlil (d) landll

An alternating voltage of frequency w is induced in electric

circuit consisting of an inductance L and capacitance C,

connected in parallel. Then across the inductance coil the

I currentis maximumwhen w?=1/(L C)

Il.  current is minimum when «?=1/(L C)

lll. voltage is minimum when w?=1/(L C)

V. voltage is maximum when «?=1/(L C)

Which of the above statements are correct?

(@ Tlandlll (o) landIV

(c) Handlll (d) HandIV

Which of the following statements are correct ?

. If the resonance is less sharp, not only is the
maximum current less, the circuit is close to resonance
for a larger range Aw of frequencies and the tuning
of the circuit will not be good.

Il. Less sharp the resonance less is the selectivity of
the circuit or vice—versa.

Il. If quality factor is large, i.e., R is low or L is large,

the circuit is more selective.

I and Il only (b) 11 and Il only

I and 111 only (d) 1, 1land I

@)
©

MATCHING TYPE QUESTIONS

61. The core of transformer is laminated to reduce
(@ fluxleakage (b) hysteresis
(c) copper loss (d) eddy current
62. A transformer is based on the principle of
(@ mutual induction (b) selfinduction
(€) Ampere’s law (d) X-raycrystallography
63. Thetransformation ratio in the step-up transformer is
(@ one
(b) greater than one
(c) less than one 69.
(d) theratiogreater or less than one depends on the other
factor
64. The parallel combination of inductor and capacitor is called
as
(@) rectifier circuit (b) tankcircuit
(c) acceptor circuit (d) filter circuit
STATEMENT TYPE QUESTIONS
65. Consider the following statements and then select the
correct statements.
. Most of the electrical device we use require AC
voltage.
II. Most of the electrical energy sold by power
companies is transmitted and distributed as
alternating current. 0.

lll. AC voltage can be easily and efficiently converted
from one to the other by means of transformers.

(@ 1iscorrect, Il and Il are incorrect
(b) 1 111 are correct, 11 is incorrect
(c) 11l are correct, Il is incorrect

I, Il and 11l are correct

(d)

Match Columns | and I1.

ColumnI Column IT

(A) RLcircuit (1) Leading quantity -
current

(B) RCcircuit (@) Leading quantity -
voltage

(C) Inductive circuit (3) Phase difference
between voltage and
currentQ°

(D) Resistive circuit (4) Phase difference

between voltage and
current90°

@ A->@:;B)->1;C)->@);D—>®

b A->@):;B)—>@2);C)>@;:D)—~0O)

© A->@;:B)->0):;C)->@;D—(Q1

d A->@:;B->1);C)>@;D—0O)

In an LCR series circuit connected to an ac source, the

supply voltage is v =Vosin(100nt+%]. V, =40V,

Vi =40V, Z =5Q and R = 4Q. Then match the column |
and Il.
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71.

’—@
L [ LI

o—— C<)
O
>
3
3 fx<)
>

L VVVVVY
)
N
Column I Column IT
(A) Peakcurrent (inA) @ 102
(B) V, (in volts) @ 5042
(C) Effective value of R 90
applied voltage (in volts)
D) X (inQ) @ 1

@ (A)—>(1);(B)—>(2);(C)—~>(1);(D)—>(4)

(b) (A)—>(2);(B)—>(3);(C)—>(1);(D)—>(4)

© A)—>4);B)—>(3):(C)~>(2); (D)~

d A)—>4);B)—>(2);(C)—>Q); (D)~

In a series LCR circuit, the e.m.f. leads current. Now the
driving frequency is decreased slightly. Match columns |
and II.

Column I Column II
(A) Currentamplitude (1) Increases
(B) Phase constant (@) Decreases
(C) Power developed (3) Remainssame
in resistor
(D) Impedance (4) May increase or
decrease

@ (A)—(1,2);(B)—>(2);(C)—~>(3,4); (D) ~>(1)
() (A)—(1):;(B)—>(2):(C)—~(1): (D)~ (2)

© (A)—>1)B)—>@):(C)—(1);(D)~(1,2)
@ A)—~2):B)—>0):.(C)—~4):D)—~(1)

DIAGRAM TYPE QUESTIONS

72.

73.

Ther.m.s. value of potential difference V shown in the figure
is

VA

Vo

° T2 T t
@ V, 0 Vy/V2
© V2 @ Vy/3

The phase relationship between current and voltage in a
pure resistive circuit is best represented by

74.

75.

v ¥
V. |
M ¥
o N Sz

Which of the following graphs represents the correct
variation of inductive reactance X _with frequency v?

A A

XL XL

@) (b)

v
c
v
C

XL XL

© O

L L

Which of the following graphs represents the correct
variation of capacitive reactance X, with frequency v?

XC XC

@) (b)

© (d)
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For the circuit shown in the fig., the current through the
inductor is 0.9 Awhile the current through the condenser is
0.4A.Then

(@ currentdrawn fromsource I=1.13A

H_ﬁm_L

L
S
(d 1=0.6A ot
In the given circuit the readlng of’ voItmeter
V, and V, are 300 volt each. The reading of the voltmeter V,

and ammeter A are respectively

@]

(b) ©=1/(15LC)

€ 1=05A

R =100

—/
220V, 50 Hz

(@ 150Vand2.2A (b) 220Vand2.0A
() 220Vand2.0A (d) 100Vand2.0A
In the given circuit, the current drawn from the source is

§ G
4 g g g
é’é@ %g IL% =
% xr X <
>

(@ 20A (o) 10A

© 5A d 5J2 A

Which one of the following curves represents the variation
of impedance (Z) with frequencyf in series LCR circuit?

z z
a) [ (b) ‘ /\
f f
z Z
°) ‘ (d) ‘
f f

In LCR series circuit fed by a DC source, how does the

amplitude of charge oscillations vary with time during
discharge ?

81.

q
(@) [ 0 (b)
t o t
q
A
R T
(©) (d)
O—bt
The current in resistance R at resonance is
R
VaVava el
L C
(=)
N\
V =V, sin ot
(@) zero (b) minimum but finite

(c) maximum but finite (d) infinite

ASSERTION- REASON TYPE QUESTIONS

Directions :

Each of these questions contain two statements,

Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

@
(b)

©
(d)

82.

83.

84.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion is correct, reason is correct; reason
correct explanation for assertion

Assertion is correct, reason is incorrect
Assertion is incorrect, reason is correct.

Assertion : Average value of ac over a complete cycle is

is not a

always zero.

Reason: Average value of ac is always defined over half
cycle.

Assertion : The voltage and current in a series AC circuit
are given by V =V, sinwt and i = i,coswt. The power
dissipated in the circuit is zero.

Reason : Power in AC circuit is given by p = V‘;O cos.

Assertion : Thealternating current lags behind the emf by

a phase angle of g when AC flows through an inductor.

Reason : The inductive reactance increases as the
frequency of AC source increases.
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85. Assertion: Theinductive reactance limitsamplitudeofthe  97. Ther.m.s value of an a.c. of 50 Hz is 10 amp. The time taken
current in a purely inductive circuit. by the alternating current in reaching from zero to maximum
Reason: The inductive reactance is independent of the value and the peak value of current will be
frequency of the current. (@ 2x102secand14.14amp
85. Assertion : A capacitor blocks direct current in the steady (b) 1x102secand 7.07 amp
state. (¢) 5x103secand 7.07 amp
Reason : The capacitive reactance of the capacitor is (d) 5x10-3secand 14.14 amp
inversely proportional to frequency f of the source ofemf. 98 The instantaneous voltage through a device of impedance
87. Assertion : A capacitor is connected to a direct current 20 Qise = 80 sin 100 nt. The effective value of the current is
source. Its reactance is infinite. @ 3A (b) 2.828A
Reason : Reactance of a capacitor is given by x 1. ©) _1-732A . o (@ _4{0‘ ]
oC 99. The impedance in a circuit containing a resistance of 1 Q
88. Assertion : In a purely inductive or capacitive circuit, the and an inductance of 0.1 H in series, for AC of 50 Hz, is
current is referred to as wattless current.
Reason: No power is dissipated in a purely inductive or @ 100100 (b) 104100
capacitive circuit even though a current is flowing in the (© 1000 d) 100
circuit. 100. Anacvoltage is applied to a resistance Rand an inductor L
89. Assertion : The power in an ac circuit is minimum if the in series. If R and the inductive reactance are both equal to
circuithas only aresistor. 30, the phase difference between the applied voltage and
Reason: Power of a circuit is independent of the phase the current in the circuit is
angle. . _ (@ 6 (b) 4
90. Asse_rtio_n: Inthe purely resistive element of_a series LC_R, © w2 @ zero
AC CIFCU!t the maximum value of rms current Increases with 101. Acoil has resistance 30 ohm and inductive reactance 20 chm
increase in the angular frequency of the applied emf. at 50 Hz frequency. If an ac source, of 200 volt, 100 Hz, is
c \/ 12 connected across the coil, the current in the coil will be
Reason : |z = 1% 7= |R? +[mL——) , (@ 4.0A (b) 8.0A
z »C 20
where I isthe peak currentin acycle. (©) EA (d) 2.0A
91. Assertion : When the frequency of the AC source in an . . ] .
LCR circuit equals the resonant frequency, the reactanceof ~ 102 A coil of inductance 300 mH and resistance 2 3 is
the circuit is zero, and so there is no current through the connected to a source of voltage 2 V. The current reaches
inductor or the capacitor. half of its steady state value in
Reason : The net current in the inductor and capacitor is (@ 0.1s (b) 0.05s
zero. (c) 03s (d) 0.15s
92. Assertion : In series LCR resonance circuit, the impedance 103. An inductance of negligible resistance whose reactance is
is equal to the ohmic resistance. 22 Q) at 200 Hz is connected to 200 volts, 50 Hz power line.
Reason: At resonance, the inductive reactance exceeds the The value of inductance is
capacitive reactance. (@ 0.0175henry (b) 0.175henry
93. Assertion : Choke coil is preferred over aresistor to control (©) 1.75henry (d) 17.5henry
the current in an AC circuit. 104. An inductive circuit contains resistance of 10 ohms and an
Reason : Power factor of an ideal inductor is zero. inductance of 2 henry. If an A.C. voltage of 120 Volts and
94. Assertion : The power is produced when a transformer frequency 60 Hz is applied to this circuit, the current would
steps up the voltage. be nearly
Reason : In an ideal transformer VI = constant. @ 032A (b) 0.16A
95. Assertion : A laminated core is used in transformers to (€ 048A (d) 0.80A
increase eddy currents. ) _ 105. An inductive coil has a resistance of 100 Q. When an a.c.
Beason: _The efficiency of a transformer increases with signal of requency 1000 Hz is fed to the coil, the applied
increase in eddy currents. voltage leads the current by 45°. What is the inductance of
the coil ?
CRITICALTHINKING TYPE QUESTIONS @ 10mH (b) 12mH
96. Determine the rms value of the emf given by (c) 16mH (d) 20mH.
E (involt)=8sin (wt) + 6sin (2w t) 106. Inan LRcircuitf=50Hz, L=2H, E=5wolts, R=1 Q then

(@ 5v2v (b) 742V
© 10V (d) 1042V

energy stored in inductor is
(@ 507
(c) 100J

() 257
(d) None of these
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In an ac circuit an alternating voltage e = 200 J2 sin100t
volts is connected to a capacitor of capacity 1 uF. Ther.m.s.
value of the current in the circuit is

(@ 10mA (b) 100mA

(c) 200mA (d) 20mA

An alternating voltage E (in volts) = 200 V2 sin 100 tis
connected to one micro farad capacitor through an a.c.
ammeter. The reading of the ammeter shall be

(@ 100mA (b) 20mA

() 40mA (d) 80mA

An alternating voltage of 220V, 50 Hz frequency is applied
across a capacitor of capacitance 2 pF. The impedence of
the circuit is

m 1000
@ o0 ®) =
(©) 5007 ) ifo

In an experiment, 200 VV A.C. is applied at the ends of an
LCR circuit. The circuit consists of an inductive reactance
(X, ) =50 Q, capacitive reactance (X.) = 50 Q2 and ohmic
resistance (R) =10 Q. The impedance of the circuit is

(@ 100 (b) 200

(c) 30 (d) 40Q

In an electrical circuit R, L, C and an a.c. voltage source are
all connected in series. When L isremoved from the circuit,
the phase difference between the voltage the current in the
circuitis n/3. If instead, C is removed from the circuit, the
phase difference is again n/3. The power factor of the circuit
is

@ 12 0 1/42

© 1 @@ 372

Inan LCR series a.c. circuit, the voltage across each of the
components, L, Cand R is 50V. The voltage across the LC
combination will be

@ 100V (b) 5042 V

(c 50V (d ov

If resistance of 100Q2, and inductance of 0.5 henry and
capacitance of 10 x 106 farad are connected in series through
50 Hz A.C. supply, then impedance is

(@ 1.8765Q (b) 18760

(c) 187.6Q (d) 10130

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

@ 2L (b)

(€) 4L (d)

An inductor (L = 0.03 H) and a resistor (R = 0.15 kQ) are
connected in series to a battery of 15V EMF in a circuit
shown below. The key K; has been kept closed for a long
time. Then at t = 0, K is opened and key K, is closed
simultaneously.

I ol AN

Att=1ms, the current in the circuit will be: (5 ~150)

116.

117.

118.

119.

0.03H 0.15 kQ
K2
L
1isv K
(@ 6.7mA (b) 0.67mA
(c) 100mA (d) 67mA

In the circuit shown here, the point ‘C’ is kept connected to
point ‘A’till the current flowing through the circuit becomes
constant. Afterward, suddenly, point ‘C’ is disconnected
from point ‘A’ and connected to point ‘B’ attimet = 0. Ratio
of the voltage across resistance and the inductor att = L/R
will be equal to

A / C R

@ (0 1

© -1 @ —

A series R-C circuit is connected to an alternating voltage
source. Consider two situations:

(@ When capacitor is air filled.

(b) When capacitor is mica filled.

Current through resistor isi and voltage across capacitor is

Vthen :

@ V>V, (b) i,>iy

© V,=V, ()RS VA

Avresistance 'R' draws power 'P' when connected to an AC
source. If an inductance is now placed in series with the
resistance, such that the impedance of the circuit becomes

'Z', the power drawn will be

R

@ Py o 5]

R 2
(d) P(E)

In series L-C-R circuit, the voltages across R, L and C are
Vg, V| and V. respectively. Then the voltage of applied a.c.
source must be

(a) VR + VL + VC

© P

(0) I(VR)? +(VL ~Ve)?]
(© Vr+Vc-V_

@ [(Vg + V)2 + (Vo) M2
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120.

121.

122.

123.

124.

125.

126.

127.

In a series resonant LCR circuit, the voltage across R is 100
voltsand R = 1 kQ with C = 2uF. The resonant frequency o
is 200 rad/s. At resonance the voltage across L is

(@ 25x107?V (b) 40V

() 250V (d) 4x1073V

In series combination of R, Land C with an A.C. source at
resonance, if R = 20 ohm, then impedence Z of the
combination is

(@ 20ohm (b) zero

(c) 10o0hm (d) 4000hm

The tuning circuit of a radio receiver has a resistance of

50Q2, an inductor of 10 mH and a variable capacitor. A
1 MHz radio wave produces a potential difference of
0.1 mV. The values of the capacitor to produce resonance is
(Take w2 =10)

(@ 25pF (b) 5.0pF

(c) 25pF (d) 50pF

Resonance frequency of LCR series a.c. circuit is f,. Now
the capacitance is made 4 times, then the new resonance
frequency will become

@@ f/4 (b) 2f,

) f, (d) fy2

In aRLC circuit capacitance is changed from Cto 2 C. For
the resonant frequency to remain unchanged, the
inductance should be changed from L to

(@ 4L (o) 2L

() L2 (d)y L4

Resonance frequency of LCR series a.c. circuit is f,. Now
the capacitance is made 4 times, then the new resonance
frequency will become

(@ f/4 (b) 2f,

(© f, (d) fy2.

In an a.c. circuit the voltage applied is E = E sin ot.
)

The resulting current in the circuitis 1= 1, sinEmt—%.

The power consumption in the circuit is given by

(@) P=+2Eglg (b) P=E0—;0
(c) P=zero (d) P=EO—2|O

The instantaneous values of alternating current and
voltages in a circuit are given as

i =isin(100nt) A

2

1 .
e =—=sin(100xt +t/3) \Volt

V2

The average power in Watt consumed in the circuit is

128.

129.

130.

131.

132.

133.

134.

135.

1
@ 7 (b) ?
1 1
(© 2 d 3

In a series LCR circuit R = 200Q2 and the voltage and the
frequency of the main supply is 220V and 50 Hz respectively.
On taking out the capacitance from the circuit the current
lags behind the voltage by 30°. On taking out the inductor
from the circuit the current leads the voltage by 30°. The
power dissipated in the LCR circuit is
(@ 305w (o) 210W
(c) Zerow (d) 242W
In an A.C. circuit, the current flowing in inductance is
I =5sin (100 t — /2) amperes and the potential difference is
V =200 sin (1001t) volts. The power consumption is equal to
(@ 1000 watt (b) 40 watt
() 20watt (d) Zero
Inan a.c. circuit V and I are given by

V =100sin (100 t) volts

I1=100sin (100t + 7/3) mA
the power dissipated in the circuit is
(@ 10*watt (b) 10watt
() 2.5watt (d) 5.0watt
An alternating voltage V =V, sin ot is applied across a
circuit. Asaresult, a current 1 =1, sin (wt—n/2) flows in it.
The power consumed per cycle is
(@ zero (b) 05V,
(© 0.707V, (d) 1414V,
Two coils Aand B are connected in series acrossa 240V, 50
Hz supply. The resistance of Ais 5 Q and the inductance of
B is 0.02 H. The power consumed is 3 kW and the power
factor is 0.75. The impedance of the circuit is
(@ 01440 (o) 1.44Q
(c) 144Q (d)y 1440
A fully charged capacitor C with initial charge Q, is
connected to a coil of self inductance L att = 0. The time
at which the energy is stored equally between the electric
and the magnetic field is

@ 5VLC ®) 2nJic
© Jic @ =/ic

A charged 30 pF capacitor is connected to a 27 mH
inductor. The angular frequency of free oscillations of the
circuit is

(@ 1.1x10%rad s (b) 2.1 x10%rads?

(© 3.1x10%rad s (d) 4.1 x10%rads?

The primarywinding of transformers has 500 turns whereas
its secondary has 5000 turns. The primary is connected to
an A.C. supply of 20V, 50 Hz. The secondary will have an
output of

@ 2v,5Hz
(©) 2V,50Hz

(b) 200V, 500 Hz
(d) 200V,50Hz
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136.

137.

138.

139.

140.

ALTERNATING CURRENT

A step up transformer operates on a 230V line and supplies
a current of 2 ampere. The ratio of primary and secondary
winding is 1:25 . The current in primary is

(@ 25A (b) 50A

(© 15A (d) 125A

A 220 volts input is supplied to a transformer. The output
circuit draws a current of 2.0 ampere at 440 volts. If the
efficiency of the transformer is 80%, the current drawn by
the primary windings of the transformer is

(@ 3.6ampere (b) 2.8ampere

() 2.5ampere (d) 5.0ampere

In atransformers, number of turns in primary coil are 140
and that in secondary coil are 280. If current in primary coil
is 4A, then that in secondary coil is

@ 4A b 2A

(c) 6A (d) 10A

The primary winding of a transformer has 100 turns and its
secondary winding has 200 turns. The primary is connected
toan A.C. supply of 120V and the current flowing in it is 10
A. The voltage and the current in the secondary are

(@ 240V,5A (b) 240V, 10A

(c) 60V,20A (d) 120V, 20A

A step down transformer is connected to 2400 volts line
and 80 amperes of current is found to flow in output load.
The ratio of the turns in primary and secondary coil is 20 : 1.
If transformer efficiency is 100%, then the current flowing
in the primary coil will be
(@ 1600amp

() 4amp

(b) 20amp
(d) 15amp

141.

142.

143.

144.

145.

146.

Astep down transformer reduces 220 Vto 110 V. The primary
draws 5 ampere of current and secondary supplies 9 ampere.
The efficiency of transformer is

@ 20% (b) 44%

() 90% (d) 100%

A transformer is used to light a 140 W, 24 V bulb from a
240V a.c. mains. The current in the main cable is 0.7 A. The
efficiency of the transformer is

(@ 638% (b) 833%

() 16.7% (d) 362%

A transformer has an efficiency of 80%. It works at 4 kW
and 100 V. If secondary voltage is 240 V, the current in

primary coil is
@ 04A (b) 4A
(c) 10A (d) 40A

The primary of a transformer has 400 turns while the
secondary has 2000 turns. If the power output from the
secondaryat 1000 V is 12 kW, what is the primary voltage?
(@ 200V (b) 300V

(c) 4oov (d) 500V

A transformer connected to 220 V mains is used to light a
lamp of rating 100 W and 110 V. If the primary current is
0.5 A, the efficiency of the transformer is (approximately)
(@ 60% () 35%

(c) 50% (d) 90%

A transformer having efficiency of 90% is working on 200V
and 3kW power supply. If the current in the secondary coil
is 6A, the voltage across the secondary coil and the current
in the primary coil respectively are :

(@ 300V, 15A (b) 450V, 15A

(c) 450V,135A (d) 600V,15A
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HINTS AND SOLUTIONS

FACT/DEFINITION TYPE QUESTIONS

@)

(®) InIndiathe frequency of A.C. current is 50 Hz.

b)

(d) The electric mains supply in our homes and offices
is a voltage that varies like a sine function with time.
Such a voltage is called alternating voltage and the
current driven by it in a circuit is called the
alternating current.

5 @ 6. O 7. O 8. (@

9. @ 10. @ 11. @ 12. @@

Ealt ol

13. () Weknowthat I, =Ig/+/2 and I, =21,/

I, 22

Iims T

14. (c) When resistance is connected to A.C source, then
current & voltage are in same phase.
15. (0

16. M X =oL=X <o

17. (@ In case of pure inductance cos ¢ = 0, SO no power
dissipates.

1
18. @ P=V;nsxIimsxcosd ZEEOXIOCOST[/Zzo

. T
19. () In an inductor voltage leads the current by ) or

current lags the voltage by g

20. (@)
Potential drop across capacitor or inductor
2. @ Q- ket
Potential drop across R.
_ oL
R

1
22. (@) Xc(reactance of capacitor) = oC for D.C.,
()

0 =0=>X.=w
23. (a) Capacitivereactance inanA.C circuitis
Xc :icohm, where C is the capacitance of
(O]

capacitor & o= 2nn (n is the frequency of A.C source).

24. b Xc :%: Xcooé for given C.

25.

26.

27.

28.
29.

30.

31.

32.

33.

b)

©

@

®)
@

@

b)

@
@

In a capacitive ac circuits, the voltage lags behind
the current in phase by /2 radian.

1
The reactance of capacitor X = oC where o is

frequency and C is the capacitance of capacitor.
When an ac voltage of 220 V is applied to a
capacitor C, the charge on the plates is in phase
with the applied voltage.

As the circuit is pure capacitive so, the current
developed leads the applied voltage by a phase
angle of 90° Hence, power delivered to the capacitor
per cycle is

P=V__I1__cos90°=0.

rms rms

The reactance of inductor, X, = oL

The reactance of capacitor, X = 1

oC
where o = 2nn & n is the frequency of A.C source.

0, ®

In series RLC circuit,

Voltage, V = V2 + (V- Vc)?

And, atresonance, V| =V
Hence, V =V

voltage)

Ve -V
tang = JCT UL (if V> VL)
VR
_ VL -V
R
where ¢ is angle between current & applied voltage.

(ifV,>Vy)



34.

35.

36.

37.
38.

39.

40.

41.
45.
49.
52.

53.

54.
58.

59.
60.
61.

62.

ALTERNATING CURRENT

)
@

)

@
©

)

)

©
)
@
@

)

(b)
@

©
)
@

@

Power factor = coso =E=E=£= 0.8
Z 15 5

At resonance wL=1/wC

andi=E/R, So power dissipated in circuit is P=i°R.
At resonance frequency, the inductive and capacitive
reactance are equal.

ie. X =Xg

Impedance, Z = \/R2+(XL—XC)2
= [R2+02 =R

When this happens the amplitude of the current
with the frequency of the signal of the particular
radio station in the circuit is maximum.

cos¢ = ; , Where Z is the impedance &

Z=yR%+(X_—Xc)? | if there is only resistance

thenZ=R = cosp=1
IfR=0 = cos¢=0 = ¢=90°s0 P =0, in this case
power loss is zero & current flowing in the circuit is
called wattless current.

2. @ 43 @ 4. (0
46. @ 47. @ 48. (o)
50. ® 51. ()

P=V 1cos 0. So, power dissipation depends upon V
and .

Thevalue of rm.scurrentis Iy =

_P
V2
so power dissipated is P = I?mSR :EI'%R

55. (b) 56. (c) 57. b)
: Iron loss is the energy loss in the form of heat due

to the formation of eddy currents in the iron core of
the transformer.
A transformer does not change the frequency of ac.

The core of a transformer is laminated to reduce
eddy current.

63. ® 64. ()

STATEMENT TYPE QUESTIONS

65.

@

Most of the electrical devices we use require AC
voltage. This is mainly because most of the electrical
energy sold by power companies is transmitted and
distributed as alternating current. The main reason

66. (@
67. @
68. @

for preferring use of AC voltage over DC voltage is
that Ac voltage can be easily and efficiently
converted from one voltage to the other by means
of transformers.

Option (d) is false because the reason why the voltage

1
leads the current is because a> Lo and if the

voltage lags, the inductive reactance is greater than
the capacitive reactance.

If the resonance is less sharp, not only is the
maximum current less, the circuit is close to resonance
for larger range Aw of frequencies and the tuning of
the circuit will not be good. So, less sharp the
resonance, less is the selectivity of the circuit or
vice-versa. If quality factor is large, i.e., R is low or
L is large, the circuit is more selective.

MATCHING TYPE QUESTIONS

69.
70. (1)
71. ()

(A)—>@2); B)~>(1); €©)—>@);D)—->O)

. Vg 40
A-L1: s :FR:T:lOA; g = /2ims = 24/2 A

B-2; .. Vg =iZ =10x5=50V ; Vg = /2 Vs = 504/2V
C1:

D-4: Now V2 =V2 +(V, -Vc)?

or 502 =40+ (40-Vc)?

VC 210\/ ’

and xC:VfC—E:

i 10

DIAGRAM TYPE QUESTIONS

72. ()
73. (©)
4. (®)

v = /(T/z)v02+o _V
ms— AT T =
T V2

In the pure resistive circuit current and voltage both
are in phase. Hence graph (c) is correct.

Inductive reactance,

X, = oL = 2ol

= X *v

Hence, inductive reactance increases linearly with
frequency.
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75. (¢)
76. (c)
77. ®)
78. (d)

79. (¢)
80. (o)
81. (o)

. 1
Capacitive reactance, XC = oC 2mC
1
= X, o« =
L L

With increases in frequency, X decreases.

Hence, option (c) represents the corrent graph.
The current drawn by inductor and capacitor will be in
opposite phase. Hence net current drawn from
generator

=1 -1.=0.9-04=0.5amp.

AsV, =V, =300V, resonance will take place

o V=220V

220
=—=22A
Current, | 100

reading of V, =220V
andreading of A=2.2A

Impedance at resonant frequency is minimum in series
LCRcircuit.

2
So, Z= R2+[2nfL— 1 j
2nfC

When frequency is increased or decreased, Z increases.

At resonance X =Xc =Z=R & current is

. . S E .
maximum but finite, which is 14 =R where E is

applied voltage.

ASSERTION- REASON TYPE QUESTIONS

82. (b
83. (@
84. (b
85. (0

The means or average value of alternating current or
e.m.f during a half cycle is given by

I.,=0.636l, or E =0.636E,

During the next half cycle, the mean value of ac will be
equal in magnitude but opposite in direction. For this
reason the average value of ac over a complete cycle
is always zero. So the average value is always defined
over a half cycle of ac.

V=Vgsinoti =ijcos ot=isin(ot+r/2)

¢=%,and cosp=0.

In case of inductive circuit emf leads current by n/2
rad
The inductive reactance limits the amplitude of current
in a purely inductive circuit in the same way as the
resistance limits the current in a purely resistive circuit.
ie lg= ‘o

0 X,

86.

87.

88.

89.

90.
91.

92.

93.
94.

95s.

®)
@
(€))

@

©
@

©

@
@

@

1
As Xc=w—c,sofor ®=0, Xg—>ow.

Inapurely inductive or capacitive circuit, power factor,
cos ¢ = 0 and no power is dissipated even though a
current is flowing in the circuit. In such cases, current
is referred to as wattless current.

Power in a series ac circuit consisting of L, Cand R is
given by

P=1_V

- V.__cos ¢ where ¢ =tan™" (MJ

For a purelyresistive circuit X, =0and X.=0
Therefore, tan ¢ =0 or ¢ = 0 and thereby cos ¢ =1 and
P=IV.

The power is maximum as cos ¢ is maximum. Power
depends on the phase angle through the power factor
COS ¢.

The currents in capacitor and in inductor are opposite
and so net current is zero.

In series resonance circuit,

inductive reactance is equal to capacitive reactance.

1
jie oL=—
1.e. oC

2
Z :\/RZJ{@L:i) =R
oC

Transformer cannot produce power, but it transfer from
primary to secondary:.

Large eddy currents are produced in non-laminated
iron core of the transformer by the induced emf, as the
resistance of bulk iron core is very small. By using
thin iron sheets as core the resistance is increased.
Laminating the core substantially reduces the eddy
currents. Eddy current heats up the core of the
transformer. More the eddy currents greater is the loss
of energy and the efficiency goes down.

CRITICALTHINKING TYPE QUESTIONS

96.

97.

@

@

E =8sin ot + 6sin 2mt
= Epeak = V8% +6% =10 V

1—2=5J§v

Ems = \/‘
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98. ()

99. ()
100. (b)

101. (a)

102. (a)

103. (a)

104. (b)

Given equation, e =80 sin 100xt ...()

Standard equation of instantaneous voltage is given
by e=e_ sinot ...(ii)

Compare (i) and (i), we gete, =80V

where e, is the voltage amplitude.

e
Currentamplitude Iy, = ?m where Z = impendence
=80/20=4A.

| :i:ﬂzzﬁzz.szsA.

r.m.s \/E 2

The phase difference ¢ is given by

X. 3
=—=—=1
tan ¢ R 3
T
=>0p=—.
¢ 4

If =50 x 2n then oL =20Q
If o' =100 x 2% then 'L =40Q

Current flowing in the coil is
200 200 200

Z R @l @0 + @0y

1=4A.
The charging of inductance given by,

Rt

i=i0 l-e L

i _Rt _Rt 1
0 -

—~ =ijin(l-e Ly e L ——
2 0( ) 2

Taking log on both the sides,

Rt
——=1logl-log2
—=log1-log
-3
o= %mgz:mxo.egjt:o.lsec.

X, =oL=2nnL

L XL 22x7
T 2mn 2x22x200

H=0.0175H

105. (c)

106. @

107. @

108. (b)

109. @)

110. (a)

1. (0

L =2H,E =5 volts, R=1Q

- 1 - E

E ductor=—LI" I=—

nergy In inauctor 2 Z
5 5

I: =
\/RZ +(oL) 1+ 472 x50% x 4

5 _ 5
J1+(200m)2 200

1 .
Energy = = x2x LZ: 6.33 x 10~ joules
2 200 x 2007
V= 200v2 _ 200V
ms \/E
200
- Vims _ 1
™ Xc  100x107°
=2x102=20mA
I:iz EmC:(imeJ
Xc V2

- 1=120x [@j =240V =20x10"3amp.
100

Impedence of a capacitor is X = 1/oC

1 1 5000
©2nfC 2 x50x2x107° R
Given : Supply voltage (V,)) =200V
Inductive reactance (X, ) =50 W
Capacitive reactance (X.) =50 W

Ohmic resistance (R) = 10 W.
We know that impedance of the LCR circuit

( A )

= {XL - X¢)? +R2Z} = {{(50-50)2 + (10)?} =100

— MW

when L is removed from the circuit

Xc

Xc (L R
—==tan—
R 3 n/3
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112. @

113. (c)

114. @

115. (b)

116. (c)

Xc = Rtang (D)

when C is remove from the circuit

& = tanE Zz
R 3 X,
n/3
n R
Xc = Rtang ..(2)

net impedence Z=\/R2 +(XL-Xc)? =R

R
power factor cos ¢ = 7= 1

Since the phase difference between L& Cis n
net voltage difference across LC =50-50=0

2
zz\/Rz{wL—i]
oC

Here R=100W, L= 0.5 henry, C = 10 x 106 farad
o =2 pr= 100 r.
For resonant frequency to remain same
~/LC = constant
LC = constant

As, C—4C

L—>E
4

15x100
1(0) =—"—_=0.
© 0.15x10°
I (0)=0

1O =010 ~1 ()] LR 4 i(e)

-t R
I)=0.1 gL/k —g1eL

0.15x1000
I()=0.1e 003 =0.67mA
Applying Kirchhoff's law of voltage in closed loop
Va-Ve=0 = Ry
Ve

eV,

I
I
%
<>}

117. (@) For series R—C circuit, capacitive reactance,

2
_ k2 (L
Z= R +(ij
X, =1lcw
R C

()
/
AC Source
\V \V
Currenti= — = ————
ZC 1 2
R2+()
Co
voixs YL
c_' ¢~ 1 2 Co
R2+(j
Co
\V
V.= ——
(RCw)? +1

Ifwe fill a di-electric material like mica instead of air
then capacitance CT =V {
So,V, >V,

118. d)

Pure resistor L-R series circuit

—— A
R R L
() T )
N/V Q//V

S

Phasor diagram
R
\

7 X, cosezg

Z = impedance
For pure resistor circuit, power

2
p=Y" L \V2=pR
R

For L-R series circuit, power

V2 V2 R PR
Pl=—cosf=—.—=—>
z Z 7 72

nerlt]
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119. (b)

120. (¢)

121. (a)
122. (a)

123. @

124. (©)

125. @

100

Across resistor, | = E = m =U.

At resonance,

1 1

- -~ 2500
oC  200x2x1078

XL =X¢

\oltage across L is

IX, =0.1x2500 = 250V

L=10mHz=10"2Hz

f=1MHz =10%Hz
1

21/ LC
f2-_ 1
4r’LC

1 1 10712
4n’F°L  4x10x107°x10% 4

=C =25 pF

In LCR series circuit, resonance frequency f; is given
by

Lm:i:@zzi S o= i:zTCfo
Co LC \LC
f —# or fOLi
0" ondic = Jc

When the capacitance of the circuit is made 4 times,

its resonant frequency become f,,

. Ezﬁ or f(l):f_o
fo  /4C 2

We know that f =

1
214 /(LC)

when C is doubled, L should be halved so that resonant
frequency remains unchanged.
In LCR series circuit, resonance frequency f; is given

by

Lco=i:>032=i NOES /i=2nf0
Co LC LC

L or fooci

fo=—"—
PYN(TS Jc
When the capacitance of the circuit is made 4 times,

its resonant frequency become f(')

. . f
_0 — £ or fO — _0
fo  V4C 2
126. (¢) We know that power consumed in a.c. circuit is given
by’ P= Erms' Irms COS¢
Here, E = E sinot
. T
I=1,sin| ot——
’ ( 2)
which implies that the phase difference,
T
=7
T Y
- P=Ec.lyms.COS— =0 |-- cos—:Oj
rms-'rms 2 [ 2
127. d Theaverage power in the circuit where cos ¢ = power
factory
<P>= Vrms X IrmsCOS (I)
180
¢ = n/3 = phase difference = 3" 60
1
V.= ﬁ=£volt
rms 2 2
1
| - ﬁ: (l) A
rms 2 2
Cos ¢ = COS——l
6= 2
11 1 1
<P>=—x—x—=—
2 2 2 8
128. (d) When capacitance is taken out, the circuitis LR.

oL
sotang=—
¢ R
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120
NN

Again, when inductor is taken out, the circuit is CR.

= oL = Rtan¢ =200x

1
tanp =——
¢ oCR

1 200

NG

2
Now, Z =\/R2 +(i—ij
oC

Power, P =1 s X Vi ms XCOS$

= 1 Rtan¢ =200x
oC

129. @)

In the given problem, the phase difference between
voltage and current is p/2. Hence

P=1,msxVrms*xcos(n/2)=0.

1
130. (¢) P=V,msxIl;msxcosd = EVO I cos ¢
- %xlOO x (100x1073)cosn/3=25W
131. (@ The phase angle between voltage V and current | is
n/2. Therefore, power factor cos ¢ = cos (/2) =0. Hence
the power consumed is zero.
2
132 () Pp=EvCos®
Z
240)2(0.7
1 1
133. @) As=w> — =oro= ——
LC JLC
. . 1}
Maximum energy stored in capacitor = >

Let at any instant t, the energy be stored equally
between electric and magnetic field. Then energy
stored in electric field at instant t is

1Q° _1/1QF
2C 2l2cC

_ % _
o Q*= orQ-\/E
:QOCOSmt:%

or t=—

T T
or wt= — =
4 4o 4x(1/JLC)

_ m/LC
4
: Here, C 30 uF =30 x 10° F,
L=27mH=27x10°H

134. (a)

1 1 1
o= = =
JLC  27x103 x30x10°®

J81x10°8

10*
= T: 1.1 x 103 rad st

135. d)
136. (b) n_s:E_s:E

- Eg =25E,

Eqx|
But Egls = Eplp = Iy = SEX S 1p =50A

\7i ly Vsl
137. —==0.8—+ 22 _os8
3@y, L, =~ v

V,=220V,1,=2.0A,V,=440V

| Vol XE 440x2x10
1— = —— =

v, 8~ 220x8
138. ()
139. @ Ss-ls o g, =pr[”_SJ
Ep Ny Np

100
—=—orl =ka— Iszlo(—j:Samp



ALTERNATING CURRENT

| n 80 20
140. (¢ _Sz_p; I_:_or I, =4amp.
Ip ng p
Esls 110)(9
141. ¢) n= n= =0.9x100% = 90%

142. () Power of source =EI =240 x 0.7 = 166

= Efficiency = 140 = n=83.3%
166

143. @ As EpI, =P, oo :%:%:4%.
p

144. (@) N, =400, Ng=2000and V= 1000V.

Vo Np

Vs xNp  1000x400
=—of Vp= =
Vs Ng o Ns 2000

=200V.

145.(d) Power in primary of transformer is
Pp =V,1p=220%05

=110 W
But power in secondary of transformer is
Ps =100 W
100
. =—=09= 0,
- n 110 90%
VSIS Vs (6)
146. Efficiencyn = = 09=
® & Volp 3x10°

= V=450V
As Vplp =3000so0
_ 3000 3000

o A-15A
PTV, 200
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