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Q1. Twoinductors each of inductance 2L are connected in parallel , their mutual inductanceis L .
If magnetic field developed by first inductor in second inductor is parallel to magnetic field
developed by second inductor in it, net inductance of combination is

(@) 2L (b) 3L/2 () AL (@) 'L/2

Q2. Two capacitors of capacitances 3C and 2C are connected in\series with an inductor of
. s 3 7
inductance L. Potential differences across the-capacitors are Vp- V5 =V, Vg -V 7 Z Vo-

Initial current in the circuit is zero. Energy'in capacitor with-capacitance 3C when current in
the inductor is maximum is

Q
_-n_.—un—\_-.n-
—3cC —-N
P L) R
L
(@) 2cvg () 3 C12 (c) 6 CV2 (d) zero

Comprehension (Q.3 TO Q.5)
In an L-C circuit shown in figure:
C =1F,L = 4H.

At time t = 0, charge in the capacitor is 4C and it is decreasing at a rate of v/5 C/s.
q
+] |=
A
C

L
e

Q3. Maximum charge in the capacitor can be:
@6C (b)8C (c)10C ()12C

Q4. Charge in the capacitor will be maximum after time t = .............. second.
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Q5.

Qe.

Q7.

Qs.

Qo.
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(@) 2sin™?!

(c) 2tan™?

winwIN

(b) 2 cos™?!
(d) None

winN

Choose the corrent option:
(a) Maximum current in the circuit is 4A
(b) When current is half its maximum value, charge in capacitor is less than half is maximum

value

(c) Both (a) and (b)are correct
(d) Both (a) and (b) wrong

Comprehension(Q.6 TO0 Q.8)
In the figure shown C; =1 F, C; =2 Fand L =5 H. Initially C; is charged to 50 V and C, to 10 V.
Switch S is closed at time t = 0. Suppose at some instant charge on C; is 20 C with the same
polarities as shown in figure.

+| = +||=
] | ]

G, G

LI L1 z
L 5

Energy stored in capacitorC; at this instant will be:
(a)101J (b)154 (c) 251 (d)y40J
Current in_the circuit at this instant will-be:
(a)20A/2A (b)15 2. A (c) 10 A
Maximum current in-the circuit will be:
(@) 4V30 A (b) 1642 A (c) 203 A

—2F C-rz:].F
S
| | \
¥ =20F ¥, =30F g
K
L=1F

(d) 20 A

(d)12V6 A

The figure.shows the voltages on the capacitors initially. Now K is closed. Column li contains
statement that are true when the condition given in Column — | is satisfied. Match them .
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(A)

(B)

©

(D)

Q 10.

Q11.
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Column |
|d—i|is maximum (P)
dt

di _

d_ Q

The electrical energy stored in the capacitor combination (R)
is minimum

The magnetic energy stored in the inductor is minimum  (S)

Column 11

Current in the inductor is maximum

Charge on C; is maximum

Charge on C; is maximum

Potential difference across C; and
C; is same

A capacitor is charged t0 a potential of V4. It is connected with an inductor through a switch
S-The switch.isclosed at time t = 0/ Which-of the following statement are correct?

I

L C

S

\ . L c
(a) the maximum current in the circuit is Vo\/;

(b) potential across capacitor becomes zero for first time at time t = nvVLC

(c) energy stored in the inductor at time t = E\/LC is % CV¢

(d) maximum energy stored in the inductor is lCVO2
2

- . . dl .
In an LC circuit the capacitor has maximum charge qo. The value of (—) is :
max

C
= I
1|
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(a) &2 (b) 72 (c) 2 (d) =20
Q 12. Two coils of self inductance 9H and 4H are connected in series combination. If their mutual

inductance is not zero , possible values of effective inductance is

() 5H

(b) 3H

(c) 20H

(d) 24H

Answer Key

Ql b Q.2 ¢ Q3 a Q4 d Q5 d
Q.6 c Q7 b Q.8 a Q.10 a,d Q.11 a

Q.12 4, b, c,

Q.9 A-(Q,R) B-(P,S) C-P,S D-(QR)
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Written Solution

DPP- 7 EMI- Combination of inductor (series and
parallel), LC oscillations

By Physicsaholics Team




Inductance is L . If magnetic field developed by firstq second Inductor iIs

parallel to magnetic field developed by second | net Inductance of
combination is L L _/P\x

\ e

L;‘::z A

/\cx

Q.1) Two inductors each of inductance 2L are connecte i;m\ raIIeI their mutual

(d) L/2




Inductor of Inductance L. Potential differences acros itors are Vp-Vy =V,

Ve -Vo = = VO Initial current in the circuit is zer(\En n capacnor with
capamtance 3C when current in the mduptor |

Q.2) Two capacitors of capacitances 3C and 2C are cor;% |n series with an

@3 CVg )3C 2 (A zero
Q L}'a (ehg2¥Vation 0§ Ray 9A—

‘3<v0+2c><7 \/a~ 3<v+2cv V= 2V,
U= Drsexedvet = (cvid

‘\/‘ ,,,,,,,, :

M ax L = ( I% . C/ \\ AC 7
= A _ % “ X\Y/ S -
ody T D \/( —— 3¢ 2
| ’ 9) \ =\, " +




Comprehension (Q.3

In an L-C circuit shown i \
C =1F,L = 4H. §\\




Q.3) Maximum charge in the capacitor can be:
midial LY g 0)[ Caloacitoy 2—24%
), )\ 1 Induc % )l: \OT ©%
@ Sivee @Q \
@m/ @g?{i @1\ C (@) 12 C




ot ﬂalmthMl QEAYS § 30’6

Q.4) Charge in the capa01tor will be max1mum a ........... second.
~




Q.5) Choose the corrent optlon
la=3 a ‘
at | @ -‘a - —z — =137

-—-lex

(&) Maximum current '

£9) When current i
than half Is me Iue

U - §8-3, = 2?
(c) Bot % B)are corre % ), =23 7
et

omel o
@% C\/;m\x__. (c /=33 C

= _‘xt. X9=\8T7
X|mum rge I capamtor IS less




Comprehension (Q.6 TO Q.8)

In the figure shown C; =1 F, C; =2 F and L = 5-H. Initially-€; Is charged to 50 V
and C, to 10 V. Switch S is closed at time t i{).\Sgbg some Instant charge on
’
q’/ /
r_

\ . - -
olarities as shown in figure.
NS AR

) )

.

v
\\\\\\ ?




Q.6) Energy stored in capacitor C, at this mstan

ayak Co\rx}%:w.\(\/a‘rm\qﬁ

\ 2~
+2°j (.zoﬁ rof =%y
L \ @\@Q@j
c' 25

IOO
> X2

= ZYI

§ zo-\—c\/
= —|ocC

(d) 40 )
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Q.7) Current in the circuit at this instant will be: @
+o+a& g\mqa )( Qkaa-}w Q‘l"\% =

LT
(3)10 V2ZA %®@ @@@@ (d) 20 A

@ ! % U‘: 13 —225-
L _ 2 —
[1~—§:>< |12
@ U= 2 x22%”
L =1ITR

/




Q.8) Maximum current in the circuit will be:
> Yx0latrd V, + €y V-
. ﬁ\ 796;5'\'1».- %

(a) @A%% %@@% V3 A (d) 12 V6 A
@ h @iov\ of Gpacitovs = —\2-7(\>< 00 + $¥ZX 100

@ = (§67
@@ﬁ;]?so«lso = 120()

1P = 2 X209 = 2X2¢ o = 480 = 16X 30
| =430 A




Column |1 contains statement that are true when the Iven in Column—=11s

satisfied. Match them .
' Q =IF ¢, =1F
Column | % qu ‘_ +| ‘_
| ||s maximum 3\/\.\ P) @mthe inductori X\ﬂ i . .
Q»/ naximum /\ yo=20F ¥y =300
/ O
i

0‘ (Q) Cha aX|mum oiF
(C) T gijﬁ al.energy stored 'h ) ge on C, is maximum

comblnat

minimum 64 +=

(D) The magnetic tored |nthe (S)” Potential difference across C;
iInductor ¢Scminnm and C, is same

Q.9) The figure shows the voltages on the capamtorsi% ow K iIs closed.

B) Z=02))\




Q.10) A capacitor is charged to a potential of V. It | d with an inductor
through a switch S. The switch is closed at time t= O the following

statement are correct? |
R
EFC

(= o= CV _
@@ P

T/ﬁ

W

/B?poteni;gcross capac] % zero for first time at time t = 7wV LC
energy stored in t attimet = =+/LC is ” CVO

N

LAY
AN
nt in the

ga
.

aX|mum @g tored in the mductor Is - CVO




Q.11) In an LC circuit the capacitor has maximum c%@}he value of
IS :

%@w §%
S




Q.12) Two colls of self inductance 9H and 4H are co @smies combination.
If their mutual inductance is not zero , possible ective inductance is

b)SH

-

d) 24

3

Q%

N
o™
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