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A coil of inductance 300 mH and resistance 2Q2 is connected
to a source of voltage 2V. The current reaches half of its
steady state value in

(@ 01s () 005s (¢) 03s (d) 0.15s

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

(A) When capacitor is air filled.

(B) When capacitor is mica filled.

Current through resistor is i and voltage across capacitor is
Vthen :

@ V>V, b)) i,>iy () V,=Vy (d) V,<Vy
Consider the RLC circuit shown below connected to an AC
source of constant peak voltage V, and variable frequency
®,. The value of L is 20 mH. For a certain value w, = ®;, rms
voltage across L, C, R are shown in the diagram. At )= w,,
it is found that rms voltage across resistance is SOV. Then

L=20mH

C R
100V

60V 30V

()

Ny

V=V, sinot (©,=0,)

The value of w, is

P o fon 0 2 0 e
@ g‘”l() 31 (0)31 ()51

Abulbisrated at 100 V, 100 W, it can be treated as a resistor.
Find out the inductance of an inductor (called choke coil)
that should be connected in series with the bulb to operate
the bulb at its rated power with the help of an ac source of
200V and 50 Hz.

(@) %H (®) 100H (c) %H (d) gH
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5.

6.

7.

©

An inductor of inductance L =400 mH

and resistors of resistance R, = 2Q
and R, =2Q are connected to a battery —
of em% 12 V as shown in the figure.
The internal resistance of the battery
isnegligible. The switch S'is closed at
t=0. The potential drop across L asa
function of time is

(€)) 1726_3'V () 6(1-e2)Vv
() 12¢3'V d) 6e>V

An ac source of angular frequency o is fed across a resistor
r and a capacitor C in series. The current registered is L. 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. The ratio of reactance to resistance at
the original frequency ® is

3 2 1 4
@ \/; (b) \/; © \/; ) \/;

An ideal coil of 10H is connected in series with a resistance
of 5Q and a battery of 5V. 2second after the connection is
made, the current flowing in ampere in the circuit 1s

@ (1-e!) (b (I-e) () e (d e

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 (b) 210W (c) ZeroW (d) 242W

A fully charged capacitor C with initial charge g, is connected
to a coil of self inductance L at = 0. The time at which the
energy is stored equally between the electric and the
magnetic fields is:

@ VIC ® 2mJIC © JIc @ =JIc

10. Combination of two identical capacitors, a resistor R and a

RESPONSE

dc voltage source of voltage 6V is used in an experiment on
a (C-R) circuit. It is found that for a parallel combination of
the capacitor the time in which the voltage of the fully
charged combination reduces to half its original voltage is

12.

13.

10 second. For series combination the time for needed for
reducing the voltage of the fully charged series combination
by half'is

(a) 10 second (b) 5 second

(¢) 2.5second (d) 20 second

In an oscillating LC circuit the maximum charge on the
capacitor is Q. The charge on the capacitor when the energy
is stored equally between the electric and magnetic field is

Y 9 2

@ 3 (b NE] © 5 @ Q

The voltage time (V-t) graph +v,

for triangular wave having T/\ /\

peak value V, is as shown in >
figure. The rms value of V in

t

time interval from t=0to T/4is ~ Vo

Vo

—= then find the value of x.

Jx
@ 5 (b) 4 © 7 d 3

In the circuit shown below, the key K is closed at = 0. The

current through the battery is
K

/o—

y
|
l

L R,

L T — MWW
RZ
VAVAVAVAVAVAN

® VRR, . dV
a) T—=——=att=0and ,, ati= o

JRE+ R} Lo
(b) RL att=0andMatt=oo

2 R\R,
VR R
(©) s at? =0and ——2—

R N

V(R +Ry) _ 14 _
R, att =0and R, atr= o

att= o

@
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14. The tuning circuit of a radio receiver has a resistance of
50Q, 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 n2 = 10)
(@ 25pF (b)S50pF (c) 25pF (d) 50pF

15. Theinstantaneous values of alternating current and voltages
in a circuit are given as

1
i = —=sin(1007¢) amper
7 ( ) amp

1 .

e 7 sin(1007¢ + 1t/3) Volt
The average power in Watts consumed in the circuit is :

1 NE) 1 1

@7 © 5 ©3 Oy

16. An inductor (L = 100 mH), a resistor (R = 100 Q) and a
battery (£ = 100 V) are initially connected in series as shown
in the figure. After a long time the battery is disconnected
after short circuiting the points 4 and B. The current in the

circuit 1 ms after the short circuit is

L
— (0OC000—

gR

A B
|..
E

@ 1A (b) eA © 01A @ 1A

17. Inan alternating current circuit in which an inductance and
capacitance are joined in series, current is found to be
maximum when the value of inductance is 0.5 henry and the
value of capacitance is 8uF. The angular frequency ofapplied
alternating voltage will be
(@) 5000 rad/sec
() 2x10°rad/sec

(b) 4000 rad/sec
(d) 500rad/sec

18.

19.

20.

21.

22.

A coil has resistance 30 ohm and inductive reactance 20
ohm at 50 Hz frequency. Ifan ac source, 0o£200 volt, 100 Hz,
is connected across the coil, the current in the coil will be

20
(@ 40A (b) 80A (o EA d 20A

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

Z Z
@ l (b /\
f f
Z Z
(©) (C)
f f
The primary and secondary coil of a transformer have 50
and 1500 turns respectively. If the magnetic flux ¢ linked
with the primary coil is given by ¢ = ¢, + 4z, where ¢ is in
webers, ¢ is time in seconds and ¢, is a constant, the output
voltage across the secondary coil is
(@) 120volts (b) 220volts
(¢) 30volts (d) 90 volts
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 120 V 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

. .. . 3 .
The current in a LR circuit builds up to Zth of its steady
state value in 4s. The time constant of this circuit is

@ s © 25 @ o

— S

2
ma’ © (n2
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23. A coil of resistance 50 Q is connected across a 5.0 V. 28. The core of any transformer is laminated so as to

battery. 0.1 s after the battery is connected, the current in (a) reduce the energy loss due to eddy currents
the coil is 60 mA. Calculate the inductance of the coil. (b) makeitlight weight
(@ S55H (b 1LSH (9 25H (d) 95H (c) make it robust and strong

24. The inductance between 4 and D is (d) increase the secondary voltage

29. In an LCR circuit as shown below both switches are open

initially. Novy switch S, is clospd, S, kgpt open. (qischarge
A 3H 3H M?,u HUUI 7 on the capacitor and Tt = RC is Capacitive time constant).
Which of the following statement is correct?

(@ 366H (b) 9H (c) 066H (d) 1H

25. AnLCR series circuit is connected to a source of alternating
current. At resonance, the applied voltage and the current
flowing through the circuit will have a phase difference of S,

@z ®3 ©3; @0 c 5

26. Inan electrical circuit R, L, C and an a.c. voltage source are

AAMNA
VVVWVY
=

. . . A L
all connected in series. When L is removed from the circuit,
the phase difference between the voltage the current in the (@) Work done by the battery is half of the energy
circuit is /3. Ifinstead, C is removed from the circuit, the dissipated in the resistor
phase difference is again 7/3. The power factor of the circuit (b) At,t=1,q=CV/2
is: (¢) At t=21,q=CV(l-¢e32)

(@ 12 b 1742 (© 1 @ 372 (d Att=21,9=CV(1-¢)

27. A 100 pF capacitor in series with a 40Q resistance is 30. An AC generator of 220 V having internal resistance r = 10Q
connected to a 110V, 60 Hz supply. and external resistance R = 100Q2. What is the power
What is the maximum current in the circuit? developed in the external circuit?

(@ 324A (b) 425A (c) 225A (d) 520A (a) 484W (b) 400W (c) 441W (d) 369W
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DAILY PRACTICE
PROBLEMS

1. (@) The charging of inductance given by,

b
3. (a) Ifvoltage across resistor is 50V then this should be the
resonance condition.

( _R)
i=i0L1—e LJ
Rt Rt

%:io(l—e_f) e L=

Taking log on both the sides,

Rt
——=1logl-log2
I j4 g

300x107
=—X

L
t=—log2 0.69
= R g

= t=0.1 sec.
For series R — C circuit, capacitive reactance,

AC Source

.V A\
Currenti= — = —————
Z, 1 2
R2+(4j
Co

\%
V= —.—
¢ J(RCw)?+1

If we fill a di-electric material like mica instead of air

then capacitance CT =V {
So,V,>V

At resonance, X =X¢
1 1
Ol=—rs. 0y =—=
0,C 2 VvLC
Also, Ato=w,

_100_60 100 60
XL XC ? (OIL 1/(0]C

PHYSICS
SOLUTIONS

DPP/CP21

100 5
o?Lx60 30fL

Wy = S S \/E ®
2 5 5 @1
L x 5
3(1)1 L
4. @
200V,50Hz
A
\_/
755808 55 —wwwww———
L R-100Q
From the rating of the bulb, the resistance of the bulb
can be calculated.
V2

R =—"1=100Q
P

For the bulb to be operated at its rated value the rms
current through it should be 1A

V,
Also, Iims = T'ms
- 200
J1002 + (2750.L)>
L= ﬁH
T
5. (¢) Growthin currentin LR, branch when switch is closed
is given by
. £[1 _e R/l
Ry
- Ryt

at R, L’ L
Hence, potential drop across L
_ (%e—th/LJL= Ee Rt/ L

o
= 12¢ 400x107

=12e75tV

6. (a) Atangular frequency @, the currentin RC circuit is given

by




From equation (i) and (ii) we get

1
3R% - > :>E=\/§:>X—C=\/§
0)2C2 R 5 R 5

[ _R)

@ I= IOLI—e LJ

(When current is in growth in LR circuit)

( RY o _5,5)
_E T 22 e 10
R ~s
=(1-¢™)
(d When capacitance is taken out, the circuit is LR.
ol
L tanp=——
¢ R
1 200
= oL = Rtan¢=200x—
BB
Again , when inductor is taken out, the circuit is CR.
1
tang = ——
an¢ oCR

= L=Rtan¢=200xi= 200

oc BB

2
Now, Z 2\/132 +(—1 —mLJ
oC

2
- \/(200)24{%—%] ~2000

Power dissipated = V,,,,.1,,,s COS$

R
= VmB-—-Z ( COS¢_E)

v R (220)*x200
()
220220

200

=242W

1
(@) Energystored in magnetic field = 5 Li?

. . 1
Energy stored in electric field = > %
Ll le
2 2C
1
Also g =g, cos of and ® = ——
7 Jic

On solving = %JE

(¢) Time constant for parallel combination
=2RC

Time constant for series combination
_RC
2
In first case :
|

-—= ¥
V =Vye 2RC = 70 A1)
In second case :

[5)

“er2y _ W

V =Ve = > (2

From (1) and (2)
h __ b

2RC  (RC/2)

=> b _h =1—O =25 sec.
4 4

11. (c) When the capacitor is completely charged, the total
energy in the LC circuit is with the capacitor and that

. 1 0?

energyis E 2 C
When half energy is with the capacitor in the form of
electric field between the plates of the capacitor we get

E 1 Q'2
373 v where Q'is the charge on one plate of the
capacitor
2 2
L1100 107 5 0
2°2Cc 2cC V2
Vo 4V,
12. V=—-t V=—mr-t
@V=74'= T
T/4 172
[ fat
:>Vrms=\/<V2>=%\/<t2>=4% 2/4 =&

jdt
0

13. () Atz=0,no current will flow through L and R,

V
.. Current through battery = R_2

Att= o S
i i __RR
effective resistance, Ry = R+ R,
14
.. Current through battery = g
V(R +Ry)
 RRy

14. (a) L=10mHz=10"2Hz
f=1MHz = 10°Hz

1
" 2m/LC



£2=—]

4n’LC
R 1 10712
Can?f2L 4x10x1072x102 04

=C

=25 pF

15. (d) The average power inthe circuit where cos ¢ = power

factory
<P>=V_ > cosd

180
¢=m/3 =phase difference = —— = 60

3
1
2 1
Vrms = £2 = Evolt
1
(1)
rms 2 2
- cosE = 1
cos ¢ )
<P>=-—Xx l X l = l
27272 8
16. (a) Initially, when steady state is achieved,
_E
"R
Let E is short circuited at t = 0. Then
. E
Att=0,i,= Rz

Let during decay of current at any time the current

flowing is —Lﬁ—iR =0
dt

. i,
4 Ry i’:j_ﬁdt
i L Y L

10 0
R
i R ot
=log,—=-—t=>i=ige L
lO L

B R, 100 ~100x1073
—i=—e L = o100x107 _ 2
R 100 e

17. () Currentis maximum when X; =X,

1 1 1
oC JLC  Jo.5x8x107

= 21073 - 500 rad’s.

18. (a) Ifw=50 x2rthen ®L=20Q
If o' =100 x 27 then ®'L=40Q
Current flowing in the coil is

200 200 200

I=—=

Z R+ 30y +(a0)?

19. (¢) Impedance at resonant frequency is minimum in series

LCR circuit.

2
So, Z= |R? +{ 2l -
2nfC

20. @@ Since Vs - Ns
Ve Np
Where
N, =No. of turns across primary coil = 50
N, =No. of turns across secondary coil

=1500

o d

and 1, =2 = % (¢ +4r) =4

P at dt(¢0 )

v, =29 4120V
50

2. @) Ss-Ds o g, =pr(“_5]
Ep n, n,

Eq =120x(@j=24ov

100

100
= 10(—) -
1= P200) 722mP

I (n,)
2D o =1,
s Dy ng

22. () Weknow that, i=jy(1-¢™'%)
3 4/t
or Zi0=io(1—€ 4y
47 1
or eV =Z
or e¥7=4
i=1n4
or 1:=is
In2
E 5
) [j=—=—=01A
8.@ =75
1=60mA=60x103A,t=0.1
([ _R)
Now, I=IOL1—e LJ
([ 50 1) ([ _5)
60x1<r3=0.1L1_e L J =o.1L1—e LJ

or 1-e3L=06

sel=1-06=04= %
Taking log of both sides

or eSL=10/4

5
T =2.303[log;, 10-log 4]
=2.303[1.0000—0.6021]=2.303 x 0.3979=0.9164

- __ssH
0.9164



24. (d) These three inductors are connected in parallel. The

25. @

26. (c)

equivalent inductance L, is given by
1 1 1 1 1 1 1 3
+

L, L I, Iy 3 3 3 3
nL,=1

1 . ns
At resonance, oL = oC" The circuit behaves as if it
®

contains R only. So, phase difference =0
At resonance, impedance is minimum Z_, =R and
current is maximum, given by

E E

Imax -

Zmin R
Itis interesting to note that before resonance the current
leads the applied emf, at resonance it is in phase, and
after resonance it lags behind the emf. LCR series circuit
is also called as acceptor circuit and parallel LCR circuit
is called rejector circuit.

27. (@)

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

R
power factor cos ¢ = 7" 1

Here, C=100 uF=100 x 10°F,R=400,
Vv, =110V,f=60Hz

Peak voltage,

Vo =v2 . Vs =100+2 =155.54V
Circuit impedance,
1

2
R +0)2C2

— 407 + ! —
2xmx60x100x107°)

= J1600+703.60 = +/2303.60 =48Q
hence, maximum current in coil,
V, 155.54

Ih=-2="2""_324A
Z 48

— MWN—TTTT— —

when L is removed from the circuit

R
XC i n/3
R Z
XC
m
XC = Rtan 5
when C is remove from the circuit
X 1 A
_L =tan— Z‘
R 3 X,
n/3

XC=Rtan§ R

28. (a) Laminated core provide less area of cross-section for
the current to flow. Because of this, resistance of the
core increases and current decreases thereby
decreasing the eddy current losses.

Charge on he capacitor at any time tis given by q=CV
(1-e’7)

att=21

q=CV(1-¢3?)

V=200V; r=10Q

'=10+100Q2=110Q

_y_20_
R 100
P=PR=4x100=400 W

29. (o

(1)
30. b

24
-(2)
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