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EXERCISE-1

* MARK IS MORE THAN ONE CORRECT QUESTIONS.
> SECTION A : DEFINITION OF CAPACITANCE

When 30uC charge is given to an isolated conductor of capacitance 5uF. Find out following

(i) Potential of the conductor

(i) Energy stored in the electric field of conductor Q
(iii) If this conductor is now connected to other isolated conductor of total charge 50 uC and capacity o
10 uF then find out common potential of both the conductors. &
(iv) Find out heat dissipated during the process of charge distribution. o

(v) Find out ratio of final charges on conductors.
(vi) Find out final charges on each conductor. 5
1 ©
A and B are two spherical isolated conductors placed at large distance having radius ratio é =5 and g
S
Qa2 _ . - - &
charge ratio Q_B =7 Find out following if they are joined by a conducting wire. o
. o Qa ) o o on R
(i Ratio of final charges Qg (i) Ratio of final charge densities ° Ny
S
(i) Calculate the capacitance of a parallel plate.capacitor having 20 cm x 20 cm square metalm
plates which are separated by a distance-8.85 mm. O
(i) If the plates contain equal but opposite charge of magnitude 20uC. then find out energy stored o
between the plates of capacitor. o
c
o

An air-filled parallel-plate capacitor is.to be constructed which can store 12 uC of charge when operated at <
1200'V. What can be the minimum plate area.of the capacitor? The dielectric strength of airis 3 x 106 V/m.

Plate A of a parallel air filled capacitor is connected to a spring having
forcecconstant k and plate B is fixed:If a charge + q is placed on plate
A and charge — q on plate B then find.out extension in the springin + | =
equilibrium.'Assume area of plateiis ‘A’

The capacity of an isolated conducting sphere of radius Riis proportional to :
(A) R? (B)(1/R?) (C)1/R (D)R

Work done inplacing a charge of 8 x 10~'8 C on a condenser of capacity 100 microfarad is-
(A)16 x 10732 J (B) 3.1 x 10728 J (C)4 x10°10J (D) 32 x 10732 J

If two conducting spheres are separately charged and then brought in contact:

(A) The total energy of the two spheres is conserved

(B) The total charge of the two spheres is conserved

(C) Both the total energy and charge are conserved

(D) The final potential is always the mean of the original potential of the two spheres

The radii of two metallic spheres are 5 cm and 10 cm and both carry equal charge of 75uC. If the two spheres
are shorted then charge will be transferred—

(A) 25 uC from smaller to bigger (B) 25 uC from bigger to smaller

(C) 50 uC from smaller to bigger (D) 50 uC from bigger to smaller

Two isolated charged metallic spheres of radii R, and R, having charges Q, and Q, respectively are connected
to each other, then there is:

(A) No change in the energy of the system

(B) Anincrease in the energy of the system

(C) Always a decrease in the energy of the system

(D) A decrease in energy of the system untilq, R,=q, R
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A thin metal plate P is inserted between the plates of a parallel plate capacitor of capacity C in such a way
that its edges touch the two plates [Fig.]. The capacity now becomes:
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(A) C/2 (B) 2C (C) Zero (D) oo

=
o
Q
(@]
f__U A 12. Two parallel metal plates carry charges +Q and —Q. A test charge placed between the plates experiences
S aforce F. The plates are then moved apart so that the separation between them is doubled. The force 3
n on the test charge will now be o
n>3‘ (A) F/2 (B) F (C)F/4 (D) 2F <
2 A 13. 64 identical mercury drops combine to form one bigger drop. The capacitance of bigger drop, as compared to
e that of smaller drop will be- =
CEU (A) 8times (B) 64 times (C) 4times (D) 16 times Q
: A14. The force of attraction between the plates of a charged condenser is— B
% (A) 9?72 A (B) a/2e A? (C) g*A/2e A2 (D) None of the above §
A 15. Onincreasing the plate separation of a charged condenser (battery is not connected), its energy o
(%] (A) increases (B) decreases (C) remains unchanged (D) None of the above o
g A 16. Aparallel plate capacitor is charged and :[hen isolated. On increas_ing the plate separation— ,0\’
&) Charge Potential Capacity Ny
wn (A) remains constant remains constant decreases ™
8 (B) remains constant increases decreases S
7)) © remains constant decreases increases a
@ (D) increases increases decreases o
O o
g A 17. Two isolated'metallicsolid spheres of radii R and 2R are charged such that both of these have same o
) charge density 6. The spheres are located far away from each other, and connected by a thin conducting &
I—_ wire. Then the new charge density onthe bigger sphere is. T
a) 29 5/ 2% o) Lo D) 28 E
(A) 5 (B)3 ©) % (D) 3 5
.. SECTION B : CIRCUITS WITH CAPACITOR AND USE OF KCL AND KVL @
Q B1. A capacitance C, a resistance R and an emf € are.connected in series at t = 0. What is the maximum value-(,t)
N7 of .
O (a) the potential difference across the resistor, (b) the current in the circuit, x
g (c) the potential difference across the capacitor, (d) the energy stored in the capacitors. ’I
= (e) the power delivered by.the battery and (f) the power converted into heat. 2
©
9 B2. A parallel-plate capacitor with the plate area 100 cm? and the separation between the platesg
HCI_J 1.0 cm is connected across a battery of emf 24 volts. Find the force of attraction between the plates. X
()] o
© = ; o i (o)
B 3. i) Find the charge on the capacitor shown in figure. i 6 pF
_5 (i) 9 p 9 > u «
© A @
o (i) Find out values of i, i, and i, in steady state. 100 200 "
> < Il =
S L 5
)
D 2
1uF 2 uF 7
k> =)l == @
o , . , , —/VVV\—I—/VVV\— O
— B 4. Find the final charges on the four capacitor of capacitance 10 20) o
= 1uF, 2uF, 3uF and 4uF shown in figure. (Assuming initially 30 J|=6V 30 <
(@) they are uncharged). —
O \| | \|
L 3 uF”! "4 uF
L
E B5 (i) Find the charge supplied by the battery in the arrangement shown in figure.
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5.0uF 6.0uF
| \l
| i

(i) Find out charge on each capacitor.

10V

|_.

Find the potential difference V, — V, between the points a and b shown in each part of the figure.

VAT 8V I 4uF
| 2uF
:| a 12VI H b
2uF b 2uF
(a)

)|
I
i ) T0F
(b)

Three uncharged capacitors of capacitance C, = 1uF, C, = 2uF and C, = 3uF _'?_

are connected as shown in figure to one another and to points A, B and D oC1
potentials ¢, =10V, ¢, =25V and ¢, =20 V. Determine the potential (¢,) 02&03
at point O. B/\ /\D

A capacitor with stored energy 4.0 J is connected with and identical capacitor with no electric field in
between. Find the total energy stored in the two capacitors finally.

A 5.0 uF capacitor.is charged to 12 V. The positive plate of this capacitor is now connected to the negative
terminal of a 12V battery and vice versa. Calculate the heat developed.in-the connecting wires.

S M
Five capacitors are connected as shown.in figure below. Initially r ———1
v

S is'opened and all capacitors are uncharged. When S'is Ak 2uF 4uF 1V
closed, steady state is obtained. Then{find out potential
difference between the points M and-N: T 6uF 1.2uF

The lower plate of a parallel plate capacitor supported on a rigid rod.
The upper plate is suspended from one end_ of a balance: The two
plates are joined together by a thin wire and subsequently disconnected.
The balance is then counterpoised. Now a voltage V = 5000 volt is
applied between the plates. The distance between the platesisd =5
mm and the area of each plate is A = 100 cm2. Then find out the

additional mass placed to maintain balance. [All the elements other — —Rigid rod
than plates are massless and nonconducting] s
The final potential difference between the plates of condenser C in the given figure will be—
(A) V(R1 +R2) (B) V(R1 +R2)
R;+R, +Rj3 R,
VR, 3K+2)
The magnitude of charge on either of the plates of condenser C in the adjoining circuit is-
CER,
(A)CE ®) ®,+n
CER, CER;
©) R, +1) ®) R, +1)

In the circuit shown in figure the switch is closed att = 0. A long time after closing the switch
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B 16.

B 17.

B 18.

B 19.

B 20.

. A capacitor of capacitance C, is charged to a potential V, and then isolated. A capacitor C is then

SECTION C : COMBINATION OF CAPACITORS
C

(A) voltage drop across the capacitor is E
E
(B) current through the battery is ———
R;+R, R
;
. o R, E 2 E C R,
(@) energy stores in the capacitor is 7C
2 (Ry+R; s
(D) current through the capacitor becomes zero 2
o)
The plate separation in a parallel plate condenser is d and plate area is A. If it is charged to V volt then &
the work done in increasing the plate separation to 2d will be — o
3 goAV? goAV? 2e,AV? goAV?2 _
(A) 5= (B) = (©) =5 (D) = o
B
In the adjoining diagram, the condenser C will be fully charged to potentlal Vif - =
(A) S1 and S, both are open 100 3
(B) S 1 and S both are closed WI S, o
(C)S,is cIosed and S, is open +v c ©
(D) S, isopenand S, is closed. —|_‘ —|_ o
N~
N~

Two condensers of capacitances C, and C, are charged to potentials V, and V, respectively. Energy will not™~
be exchanged between them when these are connected in parallel, |f (plates of same polarity connected 3

S
together) o
C, G, o

(A)CV,/=CV, B)V,=V, (C)C, =G, D) v, =V, o
1 2 ..

©

A 10uF condenser is charged to a potential of 100 volt. It is now connected to another uncharged condenser. §
The common potential reached is 40-volt-The capacitance of second condenser s - T
(A)2uF (B) 15uF (C) 10uF (D) 22uF =
A parallel plate condenser of capacity C is connected to a battery and is'charged to potential Vi Another &

condenser of capacity 2C is connected to another battery and is charged to.potential 2V. The charging 5
batteries are removed and now the condensers are connected in parallel in such a way that the positive plate _-

of one is connected to negative plate of another. The final energy of this system is— (,:)
25CV?2 3CV2 9CV? X

(A) zero (B) =5 €)= ®) = o
n

Two parallel plate condensers of capacity of 20mF and 30mF are charged to the potentials of 30V and 20V >
respectively. If likely charged plates are connected together then the common potential difference will be-
(A) 100V (B)50V (C)a24Vv (D)y10V

R. Kariya

charged from C,, discharged and charged again ; the process being repeated n times. Due to this,
potential of the larger capacitor is decreased to V value of Cis :
(A) Cy [V/V] (B) Col(Vy/V) VN —1] (C) Gy [(Vy/V) =11 (D) Gy [(VIV " + 1]

Three capacitors having capacitances 20uF, 30uF and 40uF are connected in series with a 12 V battery.
(i) Find the charge on each of the capacitors.
(ii) How much work has been done by the battery in charging the capacitors?

Consider the situation shown in the figure. The switch S is open for a long time and then closed.

Teko Classes, Maths : Suhag
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(a) Find the charge flown through the battery when the switch S is closed. C C
(b) Find the work done by the battery.
(c) Find the change in energy stored in the capacitors.
(d) Find the heat developed in the system. S
€
P2 ——E
C3. Findthe potential difference between the points J_1 E L~
A and B and between the points B and C of figure 3 “FT T H o
in steady state. | 5]
1 uF
A— VWA “ ANN— o

20Q 4oy 100Q

C4. If you have several 2.0 LLF capacitors, each capable of withstanding 200 volts without breakdown, how
would you assemble a combination having an equivalent capacitance of;
(@) 0.40 UF or of
(b) 1.2 UF, capable of withstanding 1000 volts.

C5. Acapacitor of capacitance C, = 1.0 WLF charged upto a voltage V = 110 V is connected in a parallel to
the terminals of a circuit consisting of two uncharged capacitor connected in series and possessing
the capacitance C, = 2.0 UF and C, = 3.0 WF. What charge will flow through the connecting wires?

4uF 8uF
c )
C6. Take the potential-of the point B as shown in figure to be zero.
(a) Find the potentials at the point C and D. A B
(b) If an uncharged capacitor is connected between C and D, D
what‘charge will appear in this capacitor? SuF |, 6uF
L
50V

C7. Find the potential difference V_ -V, between the points a and b shown in each part of the figure:

12V
F T 2uF 4uF
12V 4uF ==4pF I\‘
wb

24V

(b)

(@)

Cs. Convince yourself that parts (a), (b) and (c) of figure are identical. Find the capacitance between the point A
and B of the assembly.
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1pF 3uF
1uR 3uF
I5pF . oY
A B A B == 5uF
20F  6pF 2PN _OF
(a) (b)
1uF
\|
Il 5uF | 3uF
A— T8
2uF \|
1l
6uF

Cco. Find the equivalent capacitances of the combinations shown in the figure between the indicated points.
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20F 4uF ZHF 4\uF
_H__L_)l_ 4"":’I GHFJ_ ! 8F]
SuF
By I T
4uF | 8pF 7 YT ——
V] H V] 4“F\| GHFT )
4pF 2uF 4pF
(@) (b) 2uF 2pF  2pF  24F ®
Ae—k -
C10. () Find the equivalent capacitance of the infinite ladder =
shown in the figure between the points A and B. L N A Q
(i) If now each capacitor is replaced by a capacitor which
is double in capacitance then repeat the question. Be o
A I8|.1F
C11. () Find the charge appearing on each of the three capacitors shown in figure. | )I
(i) Find out total work done by the battery during charging process. 12V B _IC
'|' 4pF  |4pF

C12. Three condensers C,, C, and C, are connected to a 100 Volt D.C. source as shown in the figure. If the
charges stored on the plates of C,, C,. and C, are q_, 9, and g, 9, and q_, g, respectively, then

a cd e f
Ilb |1 | |

Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

( CE2uf - Ca2uf Cy=uf
s et 3=
(B)qb+qd+qf_0
(C)a,=9,=09
(D) q, + g, + 9, = 50 Coulomb _ }100\’
o 3uF 40 3uF
C13.. Inthe following figure, the charge on each F—=WAAA—] —
condenser in the steady state will be— 3 IEA‘A"QW 3o
(A) 3uC (B)6uC ]
(C)oucC (D) 12uC T oo !
oV IR
C14. The minimum number of condensers each of capacitance of 2uuF, in order to obtain resultant capacitance of K
5uF will be- o
(A)4 (B)5 (C)6 (D) 10 %)
C15. Howthe sevencondensers, each of capacity 2uF, should be connected in order to obtain a resultant capacity $
10
— uF?
of 1 WF?
(A) HHEF  (B) HHE (©) HE (D) HHHI

C16. The potential difference between the points P and Q in the adjoining circuit will be-

Teko Classes, Maths : Suhag R. Kar

(CiCq ~CoCs)E C,C5E ..
A) (B) P
(C4+GC3)(Cy +Cy) C4C,(C3 +Cy) F——
(C2C3 —C4Cy)E D (C2C3 -C4Cy)E c, 2.C
(C1+GC,)(C3 +Cy) (©) (C1+Cy+C3+Cy) £
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o)
o
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©
c
D
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(a )]
0
c
r—)
©
= c1o.
% C 20.
o
=
O c21.
O
%)
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)
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©
@)
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®
é c22.
.
=
» C23.
Fe!
o)
=
=
)
p —
o
L c2a.
S
~
O
©
o
o)
S C25.
e
wn
xe)
©
L)
-
3
@)
()
LLI
LLI
o
T

The resultant capacity between the points A and B in the following circuit will be- Ae—

C
(A)C ®) - (C)2C (D)3C N
C ﬁ B
The equivalent capacity between the points A c
and B in the adjoining circuit will be- C- T
(A)C (B)2C A
(C)3C (D) 4C c D
In the above problem the equivalent capacity between the points C and D will be-
(A)C (B) 2C (C)3C (D) 4C
In the above problem the equivalent capacity between the points A and D will be-
(A)C (B) 2C (C)8C/5 (D)5C/8
vc
The resultant capacity between the points Aand B in & >>
the adjoining circuit will be- C><
(A)C (B) 2C c
(C) 3C (D) 4C <‘ &
C
A
B
3uF 3pF 3pF 3uF
The effective capacity in the following figure P |} | } | } | |__|_
between the point P and Q will be— J‘zuF J‘zuF J-ZHF 3uF
(A) 3uF (B) SuF Q ”T ”T ”T ”_T
(C) 2uF (D) 1uF 3uF  3uF 3uF  3pF
3uF
4.5uF
The potential difference between the platesof 4.5 uF — y_E:
capacitor in the following circuitwill be- oF
8
(A) 3 (B) 4 volt 12v
(C) 6 volt (D) 8 volt 1’
|1
The equivalent capacitance of the combination shown in Figure is. c
(A)C (B) 2C — L~
3 C
hd ~ Il
(€ 5C (D) 5 I
. - C, C, C,
In the given circuit, the P.D. between the Ae———F— B
pointsAand Bis 10 V. Also C, =C,=C,=C, = C, = 2uF.
——
: C, C,
(i) Chargeon C, :
(A)10puC (B)20 uC (C)50puC (D)5uC
(ii) Chargeon C,:
(A)10puC (B)20 uC (C)50puC (D)5uC
(iiif) P.D. across C, :
(A)5V (B)2.5V (C)7.5V (D)10V

—

—eB
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C26. The capacitance of the combination between 'a'and'b'is

a S g 4C 1
= M3 o 2 CHC CHC
o 3C
Q ©) (D)C b
(®))
© X
< O—T o
- C27. Theequivalent capacitance between the terminals n
w 200p£1|_—
<. Xand in the figure shown will be— L 1 %
M 200pf L q00pf[ 8
<2 (A) 100 pF (B) 200 pF L | 100pf
% (C) 300 pF (D) 400 pF 100pf TOOpf .
Y ©
= o 0
- e}
C28. Five capacitors together with their capacitances are shown in the L0
o
adjoining figure. The potential difference between the points A and SuF| 9uF ®
A D
B is 60 volt. The equivalent capacitance between the point Aand B |_ ©
12uF10uF 8uF @
o and charge on capacitor 5uF will be respectively — pEIUH B o
c (A) 44 pF, 30 uC (B) 16 uF, 150 uC 5 -
o (C) 15 uF, 200 uC (D) 4 uF, 50 unC @
&) q NG
4 A { | ~
8 C 29. The equivalent capacitance between point Aand B is c ; c o
) (A) C/4 (B) C/2 |T| ®
% (G)C (D)2C CT TC TC 3
-V B ®
o
% C30. Inthe battery.of capacitors shown, all the capacitors have equal.capacitances. Then the equivalent o
- capacitance of the system across the terminals Aand B : S
Ig_ 8C 4 o
= (B)2C AT—F—— |
3 [1c ©
% 1oL UL ]
C
© 5 (D) None of these gl T I @
o) C c C =
= a [ 2 ¢ |[& 1)
o C31. Inthe arrangement of the capacitors'shown in the figure, ' : ' v
8 each C, capacitor has capacitance of 3uF and each G, —c, =—=c, C. .
= capacitor has capacitance of 2uFthen, D:
b f Il | 0
E 11C, Ilc, a 1Ic; -
e (i) Equivalent capacitance of the network between the pointsaandbiis:: '%
[ -
X
() 3 .
% (A) TuF (B)2uF (C) 4uC (D) 5 uF o
(@]
% (i) 1fV,, =900V, the charge on each capacitor nearest to points 'a' and 'b'is : f—‘;
Q)
a (arsee UC (B) 600 uC (C) 450 uC (D) 900 uC @
= (iii) 1f V_, =900V, then potential difference across pointsc and d is: §
O a ©
] (A) 60V (B) 100 V (C)120Vv (D) 200 V =
)
w ' — %
o C32. Acombination arrangement of the capacitors is shown in the figure C, c, c @
T i T 2]
© () C,=83uF,C,=6uFand C, =2 uF then equivalent 1 'V b«
o calpacitancezbetween @' and bis : ‘C_, ¢ T4 O
g (A) 4 uF (B) 6 uF (C) 1 uF (D) 2 uF %
e} —
') (i) If a potential difference of 48 V is applied across points a and b, then charge on the
L capacitor C, at steady state condition will be :
L (A) 8 uF (B) 16 uC (C)32uC (D) 64 uC
o
L
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Each edge of the cube contains a capacitance C. The ICI
equivalent capacitance between the points Aand B will be — c = B
A @ B E ” jny 3
(A 5 (B) 7§ -
_—C CcC=
12C 7C c—
—_ -— T C
© - ®) 12 i
c o
A 1
C

SECTION D : EQUATION OF CHARGING AND DISCHARGING

By evaluating '[i2R dt, show that when a capacitor is charged by connecting it to a battery through a resistor
the energy dissipated as heat equals the energy stored in the capacitor.

How many time constants will elapse before the current in a charging RC circuit drops to half of its initial
value ? Answer the same question for a discharging RC circuit.

A capacitor of capacitance 100 uF is connected across a battery of emf 6.0 V through a resistance of 20 kQQ
for 4.0 s. The battery is then replaced by a thick wire. What will be the charge on the capacitor 4.0 s after the [
battery is disconnected ?

The electric field between the plates of a parallel—plate'capacitance 2.0 uF drops to one third of its initial
value in 4.4 us when the plates are connected by-athin wire. Find the resistance of the wire.

A capacitor charged to50 V is discharged by connecting the two-plates at t = 0. If the potential difference
across the'plates dropsto 1.0 V at t = 10 ms, what will be the potential difference att = 20 ms ?

A 5.0 uF capacitor having a charge of 20 uC is discharge through a wire of resistance 5.0 Q. Find the that
dissipated in the wire between 25 to 50 us after the connections are made.

A capacitor of capacity 1/LLF is connected in closed series circuit with a resistance of 107 ochms, an
open key and a cell'of 2 V'with negligible internal resistance:

0] When the key is switched on-at.time t = 0, find;

(@) The time constant for the circuit.

(b) The charge on the:capacitor at steady state.

(c) Time taken to deposit charge equal to half that at steady state.

If after fully charging the capacitor, the cell is shorted by zero resistance at time t = 0,

find the charge on the capacitor att = 50 s.

(ii)

A 100 pF capacitor is charged to 200 volt. It is discharged through a 2 ohm resistance. The amount of heat
generated will be-
(A) 2Joule (B) 4 Joule (C) 0.2 Joule (D) 0.4 Joule

A 3 mega ohm resistor and 1 \LF capacitor are connected in a single loop circuit with a constant source
of 4 volt. At one second after the connection is made what are the rates at which;

(i) the charge on the capacitor is increasing.

(A) 4(1-e7"3) uCrs (B) 4¢3 Cls
4 _ 4 .

(©) 3¢ "8 L Cls (D) 5(1-e %) Jrs

(ii) energy is being stored in the capacitor.

16 _ _ 16 _

(A) 5 (1-e e ™8 Lurs (B) 5 (1-e 2/%) Wls
16 __2/3

(C) ?e ud/s (D) None of these
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D 10*.

D11~

D12

D 13.

D 14.

(iii) joule heat is appearing in the resistor.
1 _
(A) %e-‘/% Js B) 3¢ "1 ss
16 _ 16 _
(C) 5 (1-e %) mdls (D) 5 (1-e RS RTHI
(iv) energy is being delivered by the source. o
(A) 16(1-e7"3) uC/s (B) 16u C/s o
©
16, o
(©) ?e‘”s 1 Cls (D) 5 (1-¢") s
The charge on the capacitor in two different RC circuits 1 and 2 are plotted as shown in figure. Choose%
the correct statement(s) related to the two circuits. Q
(A) Both the capacitors are charged to the same o
magnitude of charge ey
(B) The emf's of cells in both the circuits are equal. X
(@) The emf's of the cells may be different o
(D) The emf E, is more than E, ) t

779,

The instantaneous charge on a capacitor in two discharging RC circuits is plotted with respect to time 1
in figure. Choose the correct statement(s) (where E, and E, are emf of two DC sources in two differentg

charging circuits). q
R _Co
(A)R,C, >R,C, (B) R, ~ C, G 1
(C)Ry>R,ifE, =E; (D)C,>C,ifE, =E, >
o t

A parallel-plate capacitor with plate area 20 cm? and plate separation 1.0 mm is connected to a battery. The
resistance of the circuit is 10 kQ, then the time constant of the circuit is*
(A)0.18 us (B) 0.36 us (C)1us (D) None of these

A 20 uF capacitor is joined to a battery of emf 6.0 V through a resistance of 100 Q, thenthe chargeonthe -
capacitor 2.0 ms after the connections are made is :
(A) 120 uC (B) 66 uC (C) 76 uC (D)146 uC

The plates of a capacitor-of capacitance 10 uF;charged to 60 LC, are joined together by a wire of resistance
10 Q att = 0;then :

Bhopal Phone : 0 903 9

K. Sir

(i) the charge on the capacitor in the circuitatt=0is :
(A)120 uC (B) 60 uC (C)30uC (D) 44 uC

(i) the charge on the capacitor in the circuitatt = 100 pusiis :
(A) 120 uC (B) 60 uC (C)22uC (D) 18 uC

(iiif) the charge on the capacitor in the circuitatt = 1.0 msiis :

(A) 0.003 uC (B) 60 uC (C)44uC (D) 18 uC

A capacitor of capacitance C is connected to a battery of emf € at t = 0 through a resistance R, then
(i) the maximum rate at which energy is stored in the capacitor is :

e? e? g? 2¢?
2R (B) 55 ©) = O) &

(ii) time at which the rate has this maximum value is

(A)

Teko Classes, Maths : Suhag R. Kariya (S

(A) 2CR In2 (B) %CR In2 (C) CRIn2 (D) 3CR In2
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D16. An uncharged capacitor of capacitances 12.0 uF is connected to a battery of emf 6.00 V and internal
resistance 1.00 Q through resistanceless leads. At 12.0 us after the connections are made :
(i) the current in the circuit is :

(A)4.42A (B)6 A (C)2.21A (D)OA
(ii) the power delivered by the battery is :
(A)26.4 W (B)13.2W (C)4.87 W (D)0
(iii) the power dissipated in heat is :
(A)26.4 W (B)13.2W (C)4.87 W (D)0 n
(iv) the rate at which energy stored in the capacitor is increasing is : 'q';
(A)26.4W (B)13.2W (C)4.87 W (D)8.37 W 2
o
D17. The charge on each of the capacitors 0.20 ms after 25Q g _
the switch S is closed in figure is : | %
(A)241C (B)16.8uC sopFL L2.0uF S
(C)10.37uC (D)4.5uC e}
II | 8
6.0 VI S
12V 20 ®
o

D18. Charge on the capacitor in the given circuit in steady state condition is:
(A)12uC (B)15uC
(C)18uC (D) 6 uC

D19. A network of capacitors and resistances is shown. Current in the circuit immediately after key K is
closed and after a long time interval is :

Bhopal Phone : 0 903 903 7779,

E E E E
") R_1’ Ri+R3 ®) Ri+Rs’ RW
"R, +Rs
E E E
(C) Zero, R_1 (D) W , R_1
" R,+R,

D 20. Fig. shows two identical parallel plate capacitors connected to a battery with switch. S closed. The -
switch is now opened and the free space between the plates of the capacitors.is filled with a dielectric-(,:)
of dielectric constant (or relative permittivity) 3. Then the ratio of the total electrostatic energy stored inx-
both capacitors before and after the introduction of the dielectric.

2 T 3

(A) 1 (B 3 [ 2

= AI=C B——C Z

3 5 S

CF o3 I :

D 21*. Two capacitors of 2 lLIF & 3LF are charged to 150 volt & 120 volt respectively. The plates of a capacitorné,
are connected as shown in the fig. A discharged capacitor of capacity 1.5 LLF falls to the free ends of &

the wire. Then: 1.5 uF a

(A) Charge on the 1.5 UF capacitor will become is 180 ULC. o o »

(B) Charge on the 2 UF capacitor will become 120 LC. _ . %

(C) +Ve charge flows through A from left to right. 3WF 7120V 150V =——2pF =

(D) +Ve charge flows through A from right to left. q"’;

2]

D 22. An electric circuit is as shown in the figure. The cells are of negligible A E
internal resistances. Find : (in steady state) Cg

X

0

(i)  The currentsin 3 Q resistance and the cell of 8 volt. 3100

(i)  The charge on the capacitor.
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D 23.

rnm

m
N

m
w

m
&

m
o

m
o

m
N

ECTION E : CAPACITOR WITH DIELECTRIC
1.

Each capacitor shown in figure has a capacitance of 5.0 uF. The emf of
the battery is 50V. How much charge will flow through AB after the
switch S is closed?

The two parallel plates of a capacitor have equal and opposite charges Q. The dielectric has a dielectric
constant K and resistivity p. Show that the "leakage" current carried by the dielectric is given by the '?

o)
relationshipi = Ke.p’
The parallel plates of a capacitor have an area 0.2 m2 and are 1072 m apart. The original potentialg
difference between them is 3000 V, and it decreases to 1000 V when a sheet of dielectric is insertedg
between the plates filling the full space. Compute: (€ ,=9x 1072 S. L. units) Lo
(i)  Original capacitance C,,. S
(i)  Thecharge Q on each plate. S
(iii) Capacitance C after insertion of the dielectric. g
(

iv) Dielectric constant K.

(v) Permittivity € of the dielectric.

(vi)  The original field E, between the plates.

(vii) The electric field E after insertion of the dielectric.

03 7779,

A parallel plate isolated condenser consists of two metal plates of area A and separation 'd". A slab of @
thickness 't' and.dielectric constant K is inserted-between the plates with its faces parallel to the S
plates and having the same surface area as that of the plates. Find the capacitance.of the system. If Kg
= 2, for what value of t/d will the capacitance of the system be 3/2 times-that of the condenser withair - -
filling the full space? Calculate the ratio of the energy in the two cases and account for the energy 2
change.

| Pho

Hard rubber has a dielectric'constant of 2.8 and a dielectric strength of. 18 x 108 volts/meter. If itis used §
as thedielectric material filling the full-space in'a parallel plate capacitor. What minimum area may the 2
plates of the capacitor have in order that the capacitance be 7.0 x 1072 uf and'that the capacitor be-able @
to withstand'a potential difference of 4000 volts.

Sir),

Two parallel plate air capacitors filling the full space C were connected in series to a battery with e.m.f.
€. Then one of the capacitors was filled up with uniform dielectric with relative permittivity k. How many
times did theelectric field strength in'that capacitor decrease? What amount of charge flows through
the battery?

A parallel-plate capacitor of capacitance 5 uF is connected to a battery of emf 6 V. The separation between &
the plates is 2 mm. (a) find the electric field between the plates. (b) Find the electric field between the plates.

(c) Adielectric slab of thickness 1 mm and dielectric constant 5 is inserted into the gap to occupy the Iower'I
half of it. Find the capacitance of the new combination. (d) How much charge has flown through the battery m
after the slab is inserted ? (7—5
Find the capacitances of the capacitors shown in figure. The plates area is A and the separation between the @
platesis d. Different dielectric slabs in a particular part of the figure are of the same thickness and the entire =

K riya (S.

gap between the plates is field with the dielectric slabs. CE“
2]
! ! ! &
K, K, g
....................... K, [E========:==| K s
Kol g T 5
T I ! -

(a) (b) (c)
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E8.

E9.

E10.

E11.

E 12*,

E13.

E14.

E15.

E16.

The distance between the plates of a parallel plate condenser is d. If a copper plate of same but thickness

d
> is placed between the plates then the new capacitance will become-

(A) half (B) double (C) one fourth (D) unchanged

The capacitance of a condenser Ais 1uF. It is filled with a medium of dielectric constant 15. The capacitance
of another condenser B is 1uF. Both are separately charged by a battery of 100V. After charging the two

condenser are connected in parallel without battery and without dielectric. The common potential will be- i
(A)400V (B) 800V (C)1200V (D) 1600 V (%
o

Two metal plates form a parallel plate condenser. The distance between the plates is d. A metal plate of
thickness d/2 and of the same area is inserted completely between the plates. The ratio of capacitancesin .
the two cases (later to initial) is : ©
(A)2:1 B)y1:2 (C)1:1 (D)1:4 §
On placing a dielectric slab between the plates of an isolated charged condenser its— §
Capacity Charge Potential Difference Energy stored Electric field Q
(A) decreases remains decreases increases increases o
unchanged N
(B) increases remains increases increases decreases @
unchanged X
©) increased remains decreases decreases decreases ™
unchanged 3
(D) decreases remains decreases increases remains a
unchanged unchanged o
o

The plates of'a parallel plate capacitor with no dielectric are-connected to avoltage source. Now.a o
dielectric-of dielectric constant K is inserted to fill the whole space between the plates with voltage 5
source remaining connected to the'capacitor.

(A) the energy stored in the capacitor will become K—fold

(B) theelectric field inside the capacitor will decrease to K—times

(C) the force of attraction between the plates will increase to K2 ~times
(D) the charge on the capacitor will increase to K—times

In'the adjoining diagram the capacitors.C, and C, are connected
to a battery. Air is filled between the plates of C, and a dielectric

is filled between the plates C,, then.- = m%? _%n
(A)a, <q, (B)a, >q, B o d

(C)q,+aq, (D) None of these

A battery of 100 V is connected to a series combination of two similar parallel plate condensers. If dielectric
of constant 4 is slipped between the plates of second condenser, then the potential differences on the
condensers will respectively become-

(A)75V,25V (B)50V, 80V (C)sov,20V (D)20V, 80 V.

In the above problem if the battery is disconnected before inserting the dielectric, then potential difference will
be-

Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Ph

(A) %v (B) 2V (C) 4V (D) 32V

A parallel plate condenser with plate separation d is charged with the help of a battery so that U, energy is
stored in the system. A plate of dielectric constant K and thickness d is placed between the plates of
condenser while battery remains connected. The new energy of the system will be-
Yo Yo

K K2

(A)KU (D)

Teko Classes

(B) K2U, (C)

0
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E 19.

E 20.

ECTION F : MISCELLANEOUS
1.

The effective capacitance of the system in adjoining figure will be-
A €A
(A)C= %o (B)C=
gy, dp Oy dy K, ——
Ki Ky Ky Ky
4d KK KK
(C)C= (D)C=
€0 4d 4 e 4 a0 %
>
The capacitance of a parallel plate air condenser to 10uF. Two g
dielectric media of equal size are filled of relative permittivity 2 and
4 are filled in it. The effective capacity of the system will be - d .
(A) 20 uF (B) 10 uF %
(C) 40 puF (D) 30 puF o
Te]
A parallel plate capacitor without any dielectric has capacitance C, A dielectric slab is made up of two§

dielectric slabs of dielectric constants K and 2K and is of same dlmen3|ons as that of capacitor plateSOo
and both the parts are of equal dimensions arranged serially as shown. If this dielectric slab is introduced 2 o
(dielectric K enters first) in between the plates at constant speed, then variation of capacitance with
time will be best represented by:

A
A
L
4 4 4
*
e C C C
(A (B) Ce | (C)Cs (D).So

—_
Vv

—_
117

—_
W

RC 3RC
(A) — (B) —(/— A
2 5 —_—C
RC RC B
© 5 e

Avariable air capacitor is made of 13 semicircular aluminium plates 4 cm in diameter. Find its maximum
capacitance in LWULF, if alternate plates are connected together for positive polarity and the remaining¢
plates for the negative polarity. Assume the air gap between the plates to be 0.3 mm.

aths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779,

Two parallel plate capacitors with different distances between the plates are connected in parallel to a=
voltage source. A point positive charge Q is moved from a point 1 that is exactly in the middle between
the plates of a capacitor C, to a point 2 (or a capacitor C,) that lies at a distance from the negative plate 3
of C, equal to half the distance between the plates of C,. Is any work done in the process? If yes, 8
calculate the work done by the field if potential at 1 and 2 are V, and V,,.

+
Teko Cl
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F 3. A spherical condenser has 10 cm and 12 cm as the radii of inner and outer spheres. The space
between the two spherical is filled with a dielectric of dielectric constant 5. Find the capacity when;
(i)  the outer sphere is earthed.
(i)  the inner sphere is earthed.

M
=Y

dielectric materials as shown in the figure. The parallel plates, E——— \'\\(ﬁ\

Parallel plate capacitor is constructed using three different ian {
dr2
across which a potential difference is applied are of area A and d| =K = l

are separated by a distance d, find the capacitance across P s K, d/2
and Q. = =

page 57

-n
o

In the following figure the effective area of each plate of a mica

condenser is A and distance between two consecutive plates is d.
If the dielectric constant of mica is k, then the capacity of condenser E —e
will be-

goKA B 4e KA c ggKA D 2e-KA
4d ®) d 2d ©) d

Two square metallic plates of 1 m side are kept 0.01 m apart, like a parallel plate capacitor, in air inloj
such a way that one of their edges is perpendicular, to an oil surface in a tank filled with an insulating'l:
oil. The plates are connected to a battery of e.m.f. 500 volt. The plates are then lowered vertically into o,
the oil at a speed of 0.001 m/s. Then the current drawn from the battery during the process is :§

0 98930 58881.

-
D

[dielectric constant of oil.= 11, € ; = 8.85 x 10712 C2/N?m?] 2
(A)4.43 x 108A (B) 8.85x 102 A o
(C)2.212 x 105A (D) 4.425 x 10°A ©

©

F 7. Two spherical conductors A; and A, of radii r, and r, are placed &
concentrically in air. The two are.connected by a copper wire as N
shown in figure. Then the equivalent capacitance of the system‘is &

4megK 1.1, §'

" (B) 4me (ry +1y) o

(C) 4ne org (D) 4ne 0r1 (/:)

A parallel plate capacitor is filled with a dielectric up to-one half of the distance between the plates. Thex_
manner in which the potential between the plates varies with distance is illustrated in the figure. Which
half (1 or 2) of the space between the plates is filled with the dielectric and what will be the distribution@
of the potential-after the dielectric is taken out of the capacitor provided that;

-
(o]

(@) The charges on the plates are conserved or
(b) The potential difference across the capacitor is conserved.

11
©

Consider the situation shown in figure. The width of each plate is I —
b. The capacitor plates are rigidly clamped in the laboratory and |, 1
connected to a battery of emf €. All surface are frictionless.
Calculate the value of M for which the dielectric slab will stay in e //fl
equilibrium.

-n
—r
©

Consider the situation shown in figure. The plates of the capacitor
have plate area A and are clamped in the laboratory. The dielectric _
slab is released from rest with length a inside the capacitor. J_

Teko Classes, Maths : Suhag R. Kariya

Neglecting any effect of friction or gravity, show that the slab will €
execute periodic motion and find its time period.

PN
—o —
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N

©

©

EXERCISE-2

The magnitude of electric field E in the annular region of a charged cylindrical capacitor.
(A) Is same throughout

(B) Is higher near the outer cylinder than near the inner cylinder.

(C) Varies as 1/r, where r is the distance from the axis

(D)  varies «e 5.2 Whereristhe distance from the axis. [JEE - 96,2]

KR
w
The capacitance of a parallel plate capacitor with plate area 'A' and A %
separation d is C. The space between the plates is filled with & [ T g
two wedges of dielectric constant K, and K, respectively. Find — K, 4
the capacitance of the resulting capacitor. —K J )
[JEE - 96,2] f— l ps
0
0
Te]

A battery of 10 volt is connected to a capacitor of capacity 0.1 F. The battery is now removed and this 5
capacitor is connected to a second uncharged capacitor. If the charge distributes equally on these two &
capacitors, find the total energy stored in the two capacitors. Further, compare this energy with the &
initial energy stored in the first capacitor. [REE - 96,5]

0

A parallel combination of 0.1 M Q resistor and a 10 UWF capacitor is connected across ao
1.5 volt source of negligible resistance. The time required for the capacitor to set charged upto 0.75 volt i~
is approximately (in seconds):

(A) oo (B) log,2 (C) log;,2 (D) zero [JEE - 97,2]

A leaky parallel plate capacitor is filled completely with a dielectric having dielectric-constant k=5
and electrical conductivity 6 = 7.4 x 10712 Q™1 m~" If the charge on the plate at't = 0 is
g = 8.8 UC,then calculate the leakage current at the instant't = 12 s. [JEE - 97,5]

hone : 0 903 903 777

An electron enters the region betweenthe plates of a parallel plate capacitor at a point equidistant from g
either plate. The capacitor plates are 2 x 1072 m apart and 10~!" m long. A potential difference of 300z
voltis kept across the plates. Assuming that the initial velocity of the electron is parallel to the capacitor &
plates, calculate the largest value of the velocity of the electron so that they do not fly out of the &
capacitor at the other end. [JEE -97,5]

Two capacitors A and B with capacitors”3uF and 2uF are oF
V]

180V

charged to a potential difference of 100V and. 180 V 1C

respectively. The plates of the capacitors-are connected as I

shown in fig. with one wire from each capacitor free. The upper 3Pﬂi ZHﬂ;

plate of A is'positive and that of B is negative. An uncharged NG 100V Blr

2uF capacitor C with lead wires falls on the free ends to T T
complete the circuit. Calculate.

(i)  Thefinal charge on the three capacitors and

(i)  The amount of electrostatic energy stored in the system before and after the completion of the
circuit. [JEE - 97,5]
A dielectric slab of thickness d is inserted in a parallel plate capacitor whose negative plateisat x =
0 and positive plate is at x = 3d. The slab is equidistant from the plates. The capacitor is given some

charge. As x goes from 0 to 3d. [JEE - 98,2]
(A) The magnitude of the electric field remains the same

(B) The direction of the electric field remains the same

©) The electric potential increases continuously

(D) The electric potential increases at first, then decreases and again increases.

In the circuit shown in the figure, the battery is an ideal

one, with e.m.f. V. The capacitor is initially uncharged. The

switch S is closed at time t = 0.

(a) Find the charge Q on the capacitor at time t.

(b) Find the current in AB at time t. What is its limiting value ast — oo ?
[JEE - 98,8]

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), B
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10.

11.

12.

13.

14.

15.

16.

17.

18.

The circular plates A and B of a parallel plate air capacitor have a diameter of 0.1 mandare 2 x 103 m
apart. The plates C and D of a similar capacitor have a diameter of 0.12 m and are 3 x 1073 m apart.
Plate Ais earthed. Plates B and D are connected together. Plate C is connected to the positive pole of
a 120 volt battery whose negative is earthed. Calculate

(i)  The combined capacitance of the arrangement and

(i)  The energy stored in it. [REE - 98,5]

For the circuit shown, which of the following statements is true? [JEE - 99,2] -
(A) With S, closed, V,=15V,V,=20V S, v,=30v S, V,=20V S, lq!;
(B)  With Sy closed, V, = V, =25V /- 4 >
(C)  With S, and S, closed, V, = V,=0 J_ 1 | J_ S
(D) With S, and S, closed, V, =30V, V,=20V L C=2pF C.=3pF L

Calculate the capacitance of a parallel plate condenser, with plate area A and distance between plates

d, when filled with a dielectric whose dielectric constant varies as; € (x) = €, + Bx 0 <X < %

Sir), Bhopal Phone : 0 903 903 7779, 0 98930 58881.

€ =€,+P d—x) 2 < x < d. For what value of J would the capacity of the condenser be twice

that when it is without any dielectric? [REE 2000,6]
[ Note : In this problem the examiner has used wrong notation of dielectric constant. Assume € (x) as
the absolute permittivity of the medium at x.]

In the given circuit with steady current the v R
potential drop across the-capacitor must be: c
(A) V (B) V/2 v
(C) v/3 (D) 2v/3

[JEE -2001,3] 2V 2R

Consider the situation shown in the figure..The capacitor A has
acharge q on it whereas B is uncharged. The charge appearing q

on the capacitor B a long time after the switch is closed is Tz

(A) zero N

(B) a/2 i ) s

(C)q * -

(D) 2q = B [JEE - 2001 3]

Two identical capacitors have the same capacitance C. One of them is charged to potential V, and the othern:
to V,.. The negative ends of the capacitors are connected together. When the positive ends are also connected, CD

the decrease in‘energy of the combined system is: S
1 1 =

(A) N C(Vi2—-V,?) (B) 1 C (V,2+V,2) ‘Q
1 1 i

(C) 1 C (V,—V,)? (D) 1 C(V,+V,)? [JEE 2002,3] o,
A m

log T s 5

Dotted line represents the charging of a capacitor with resistance R R n
X. If resistance is made 2X then which will be the graph of charging B »
(WP ®)Q —— 5
(CR (D)S [JEE Scr. 2004] P, S
t—> -

[72]

R, o

In the given circuit the capacitor C is uncharged initially SJ E
and switch ‘S’ is closed att = 0. If charge on capacitor at 1 c —— R, O
time t’ is given by equation Q= Q, (1 —e~*). Find value v T T L
of Q, and o ?[JEE Mains 2005, 4] 2

An uncharged capacitor of capacitance 4uF, a battery of emf 12 volt and a resistor of 2.5 MQ are connected
in series. The time after which v, = 3vy is (take /n2 = 0.693)

(A) 6.93 seconds (B) 13.86 seconds

(C) not available (D) not available [JEE Scr. 2005]
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[Answers I

Exercise - 1

SECTION A
, N .16 . 5
Al. ()6 V (ii)90 ud (iii) ?V(w)ng
Qs 1 80 160
(V) Q1OuF 2 (VI) quF 3 H O10uF 3 LS
Qa1 oA 2
A2 (i) Qs =~ 2 (i) —_—
A 3. (i) 40 pF (ii)5J
2
2
A4. 0.45m2 AS. 2keg A A6. D
A7.D A8. B A9. A
A10.D A11. D A12.B
A13. C A14. A A15. A
A16. B A17. A
SECTION B :
3 1 A g2
_ — 2 - N
B1. (a)e (b) R (c)e (d) 5 Ce? (e) R (f) R
B2..254 x 107N
B 3. (i)4uC (ii) 0, 1/15A, 1/15A

B 4. 2uC, 8uC, 9 uCand 12 uC

B5. (i)110puC (ii) Qg = 60 HC, Q, 7 =50C
B 6. (a) zero (b)—10.3V]
OaC1+05C2+0pCy

B7. = =20V

% C+C,+C4
B8. 20J B9. 1.44mJ B10.12
B11. 459 BI2 B BI3.C
B 14*. BCD B15. D B1l6. C
B17. B B 18.B B 19. AC
B 20. C B21. B

SECTION C : COMBINATION OF CAPACITORS
C 1. (i) 110 uC on each, (ii) 1.33 x 102 J

C 2. (a) Ce/2, (b) Ce?2 (c) Ce?/4 (d) Ce?/4
C3. 25Vand 75 V.

C 4. (a) five 2 uC capacitorsin series (b) 3 parallel
rows; each consisting of five 2.0 uF capacitors

in series
C5. 60uC S
C 6. (a) 50/3 nV at each point (b) zero (%
o

C7. (@ 2V )-8V

v C8. 2.25uF

D7: (i) (@) 10s (b)2uC (c) 10In2=6.94s
(iyg=(2e®)uC=1.348x10°C

C9. (a)8uF (b)8uF §
C10. (i) 2 pF, (ii) 4 uF g
C 11. (i) 48 uC on the 8 uF capacitor and 24 uC on each R
of the 4 uF capacitors (i) 576 uJ <

cl12. C C13.D C14. A o
C15. C C16.C Cc17.C o
C18. A C19. B C20. C N
C21.C Cc22.D C23.D 0
C24.B C25. ()A (iiyD (i) B o
C26.D C27.B C28.D §
C29. D C30. A o
C 31. (i) A (ii).D(ii) B C32. (i) A (i) D\ o
C33. A é
SECTION D : -
©

1 Qo

D1. D2. 5(1-1/69CV* " D3. 70uC 2
a8}

D4.2.0Q. D5. 0.02V ' D6. 47ud: =
n

e

D8. A D9. ()C (i) A (i) D (v) D
D 10. AC D 11.AC DI2. A %
D13. C D14. () A (i) B (iii)C 2>
]

D15.()A (i)C D 16. (i) C (i) B (iii) C (iv) D z
D17. C D18. C D19. A =
D20. C D21. AC <
n

24 76 -

D 22. (i) 143 = 0.17 Ato the left, 143 =0.53Ato theg
left (ii) 46.92 uC <

@

D23. 3.3x10*C @
S

SECTION E : (&)
E 2. (i) 180pF (i) 5.4 x 107 C (iii) 540 pF %
|_

(iv) 3(v) 27x 10" C3N"'m= (vi) 3x 10°v/m
(vii) 1x10%°v/m

2w 3
= — == E 4. 0.62 m?

t
E3. — =~
473w, T2
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1 1 k—1 Exercise - 2
E5 — (1+k),Aq= = CE —
o5 1. C 2. m /M K_1
E6 (2)30uC (b)3x10°V/m (c) = uF (d) 20uC
U
2K1K2€0A 380A K1 K2K3 initial 2
E7. (@) K, +Ky) T Ko 1Ko KKy 207 Ui ~ 25 72
1+K2 M2 +RoKg + K3k
goA .99 _io/eK _
(C) 54 (K1 + K2) 4. D 5.i= _keo € =0.2 LLA
2
E8. B E9. B E10. A 6. Jop x10°mss 7. (i) 210 uC (ii) 18 mJ
E11. C E 12. ACD E13. A
E14. C E15. A E16. A 8. B,C
E17. A E18. D E19. B cv
E 20. A % (@ag=-5 [1-e%
SECTION F : MISCELLANEOUS |
F1. 222.8pF (b) i= — {1__6-2“31“1} e Y st o e
F 2. work done by the field = Q(V, - V,) 2R 3 2R
10 104 i ii
F3. () — x 10°F (i) <100 F 10. (i) 17 pF (i) 122.4nJ
3 30
1. D
F 4. —EOA £+—k2k3 F5 B Bd AB
d | 2.7k, +ks 12, Bd=epn 1+ =] & —
0 d
F6. D F7.C 2“‘(”280)
F 8. 1st part has di-electric;
(a) extend graph of 2 13.C 14. A 15. C 16. B
(b). straight line joining points A and B R,VC (R, +R,)

17. = & o= 18. B
(f—a)¢md Q R;+R, “ %= CRR,

gobe?(K—1) (-a)/md"
eoAeZ(K —1)

F 9. 2dg

F10. 8
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