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Electrostatics

The plates of a parallel plate capacitor are chged upto 200 volts. A di-
electric slab of thickness 4mm is inserted betweethe plates. Then to
maintain the same potential difference between thelates of the capacitor, the
distance between the plates is increased by 3.2mihe di-electric'constant of
di-electric slab is

11 2) 4 3)5 4) 6

Two unit negative charges are placed on a strdigline:-A positive charge q is
placed exactly at the midpoint between these unitharges. If the system of
these three charges is in equilibrium, the value af (in C) is

1) 1.0 2) 0.75 3) 0.5 4) 0.25

A body of mass 1 gm and carrying.a charge0®C passes from the point P to
Q which one at electric potentials 600 V and 0V rgectively. The velocity of
the body at Q is 20 cm/sec. itsvelocity in m/sat 'P' is...

1.0.028 2./0.056 3../0.56 4.5.6

A charge ofiuC is divided into two parts such that their chargesare in the

ratio of 2: 3. These two charges are kept at a dsbce 1m apart in vaccum.
Then, the electric force between them (in newton¥i
1) 0.216 2) 0.00216 3) 0.0216 4)2.16

Along the x-axis three chargesg,—q and gare placed at x = 0, x =a and X

=2a respectively. The resultant electric potentiaht a point ‘P’ located at a

distance r from the charge -q(a<<r) is

(O, is the permittivity of free space)

a2
N o R
1) ga . 2) q . 3) 4) 4, r
4 r 4l r
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Two point charges —q and +q are located at poist(0, 0-1) and (0, O, a)

respectively. The electric potential at a point (00, z), where z >a is

ga q 20a 2ga
1 2 3 4
) a0, 7 ) 40 a ) a0, (z2 —az) a0, (z2 +a2)
The bob of a simple pendulum is hanging verticed down from .a fixed
identical bob by means of a string of length. If both bobs are charged with a

charge ‘q ‘each, time period of the pendulum is (igore the radii of the bobs)

A 20F capacitor is charged to 5V and isolatedt Is then connected in parallel

with an uncharged 30F capacitor. The decrease in ¢henergy of the system

will be
1.25] 2.100J
3.125J 4. 1503

An infinite no.of electric charges each equal t& nano coulombs are placed
along X-axis at x’='1 cm, x = 2cm, X = 4cm, x=8cm.and so on. In this setup,
if the consecutive charges have opposite sign, theahe electric field in
newton/coulomb at x = 0 is

1) 12x10% 2) 24x 104 3) 36x 104 4) 48x 104

An infinitely long thin straight wire has uniform linear charge density of 1/3
coul.m™ Then the magnitude of the electric intensity at goint 18 cm away

is: (given [0,=8.0x 10%°C? /N — m2)

1) 0.33x 16'NC™*  2) 3x10*NC™ 3) 0.66x 10'NC™*  4)1.32x 16'NC™*
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Three point charges 1C, 2C, -2C are placed #te vertices of an equilateral
triangle of side one metre. The work done by an egtnal force to increase the
separation of the charges 2 metres in joules is

1) 2) = 3) 1
4], 8L, 16l

4)0

In a parallel plate capacitor, the capacitance

1. Increases with increase in the distance betweeplates

2. Decreases if a dielectric material is put betwthe plates
3. Increases with decrease in the distance bettiegplates
4. Increases with decrease in the area of theplat

A parallel plate capacitor of capacity G is charged.to.a‘potential \4.

A) The energy stored in the capacitor when the battry is disconnected and
the plate separation is doubled is E
B) The energy stored in the capacitor when the chnging battery is kept

connected and the separation between the capacitptates is doubled i€, .

Then B value is
E,

1)4 2 3) 2 DE

The time in seconds required to produce a P.Dx 20V across a capacitor at
1000uF when itis charged at the steady rate o200uC /secis......

1.50 2.100

3.150 4. 200

Two charges q and -q are kept apart. Then at gnpoint on the perpendicular
bisector of line joining the two charges

1) The electric field strength is zero

2) The electric potential is zero

3) Both electric potential and electric field stg¢h are zero

4) Both electric potential and electric field stgéh are non-zero
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There is a uniform electric field of strengthic®v /m along y-axis. A body of
mass 1 g and chargao*c is projected into the field from origin along the

positive x-axis with a velocity 10 m/s. Its speedhim/s after 10s is (neglect
gravitation)

1.10 2.5/2 3.10/2 4.20

If the charge on a body is increased by 2C, tlenergy stored in it increases by
21%. The original charge on the body in coulombs is

1.10 2.20

3.30 4.40

Two charges 2C and 6C are separated by finitasdance. If a charge of -4C is

added to each of them. The initial force of 1% 103N will change to

1) 4 x 103N repulsion 2).4'x 102N repulsion
3) 6 x 103N attraction 4)4 x 105N attraction
Two electric charges ofoxc. and -3uC are placed 0.16m apart in air. There

will be a point P at which electric potential is zeo on the line joining the two

charges and in between them. The distance of P fromc charge is

1.0.14m 2.0.12m
3.0.08m 4.0.06m
A 4uF capacitor is charged by a 200V battery. It is therdisconnected from

the supply and is connected to another uncharged ZF capacitor. During
thisprocess, Loss of energy (in J) is:

1) Zero 2) 5.3%10°2 3)4x10°2 4) 2.6%10°2

A charged particle of massx10°kg is held stationary in space by placing it in

an electric field of strength 1°n/Cc directed vertically downwards. The
charge on the particle is

1. -20x10°uC 2. -5x10°uC 3. 5x10°uC 4. 20x10°uC
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Electric charges ofiuc,-1.c and 2uCc are placed in air at the corners A, B

and C respectively of an equilateral triangle ABC laving length of each side

10 cm. The resultant force on the charge at C i%:QXHPN -m? /czj
0

1. 0.9N 2. 1.8N
3.2.7N 4. 3.6N
Two parallel plane sheet 1 and 2 carry uniforntharge densitiesg;~ando,, as
shown in the figure. The magnitude of the resultantlectric field in‘the region

marked | is (g, >0,)

(T, i
+] IE
+ +
+ +
t t

e | |
+ t
+ +
+ +
+ +
+ ] Ll 0+

Sheet 1 Sheet 2

l) g, 2) g, 3) o0,to, 4) 0,-0,

2[, 20, 20, 20,
Two unit negative charges are placed on a stgit line. A positive charge ‘g’
is placed exactly at the mid-point between these urcharges. If the system of
three charges is.in"equilibrium the value of ‘q’ (h C) is
1)1.0 2) 0.75 3) 0.5 4) 0.25
A charge q is placed at the mid-point of the rie joining two equal charges

each of Q. If the whole system is in equilibrium,hen the value of q is

_Q Q _Q Q
1) -3 2)+3 3 - 4+
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A charge ‘Q’ is placed at each corner of a cubef side ‘a’. The potential at the

centre of the cube is

aQ _Q 4Q
b 30,a 2) V30, a ) V3, a 90

The equivalent capacity between the points X dnY in the circuit with
C=1uF

—s 7

1
i C

|

I

1) 2uF 2) 3uF 3) 1uF 4) 0.5uF

Three chargesiuC,1uC, and 2uC are kept at_the vertices A, B and C of an
equilateral triangle ABC of 10cm side, respectivelyThe resultant force on the
charge at C is

1)0.9N 2) 1.8 N 3)2.72N 4)3.12 N

The electrical potential on the surface of a $re of radius ‘r’ due to a charge

3x10°C is 500V. The intensity of electric field on the sface of the sphere is

[ ! :9><109Nm2C‘2}(in NC‘l)
4

IEO
1) <10 2) >20 3) Between 10 and 20 4) <5
A parallel plate capacitor with air as dielectic is charged to a potential ‘V’
using a-battery. Removing the battery, the chargedcapacitor is then
connected across an identical uncharged parallel @le capacitor filled with
wax of dielectric constant ‘k’. The common potentidof both the capacitor is
1) V volts 2) kV volts

3) (k+1) V volts 4) klﬂ volts
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Three identical charges of magnitudeuC are placed at the corners of a right

angled triangle ABC whose base BC and height BA areespectively 4cm and
3cm. Forces on the charge at the right angled corn&’ due to the charges at

‘A’ and ‘C’ are respectively F1 and F». The angle between their resultant

force and R is
1) Tan™ (gj 2) Tan™ (Ej 3) Sn™ (Ej 4) Cos™ (1—6j
16 9 9 9
Energy ‘E’ is stored in a parallel plate capaitor ‘C 1’. An identical uncharged

capacitor ‘Co’ is connected to it, kept in contact with it for.awhile and then

disconnected, the energy stored in £is

E E E
1) — 2)— 3)— 4) Zero
)5 )3 ) )
Capacitance of a capacitor becomeé times its original value if a dielectric

slab of thickness, t%d is introduced in between the plates. ‘d’ is the

separation between the plates. The dielectric corasit of the di-electric slab is

1) )t 3) L N
11 14 11 7
A parallel plate capacitor filled with a material of dielectric constant K is
charged.to a certain voltage. The dielectric mateal is removed. Then
a) The capacitance decreases by a factor K.
b) The electric field reduces by a factor K.
c) The voltage across the capacitor increasesfagtar K.

d) The charge stored in the capacitor increasesfhygtor K.

l)aandbaretrue 2)aandcaretrue 3)bamd tue 4)b andd are true

www.sakshieducation.com



35.

36.

37.

38.

www.sakshieducation.com

Between the plates of a parallel plate capacit@f capacity C, two parallel

plates of the same material and area same as theapd of original capacitor,

are placed. If the thickness of these plates is egjuto %th of the distance

between the plates of the original capacitor, thethe capacity of the new

capacitor is
1) 3¢ 2)3¢c 3) 3¢ 4) (E’jc
3 5 10 3

Two charges of4uCc each are placed at the corners of A.and B of an

equilateral triangle ABC of side length 0.2m in air The "electric potential at C

is| 1 -gx10
4rrQ,

1. ox10'v 2.18x10V 3. 36x10V 4. 72x10V

The capacities of three capacities are in.thatio 1: 2: 3. Their equivalent

capacity when connected in parallel isi—qu more than that when connected

in series. The individual capacities are..... IwF

1.4,6,7 2.1,2,3

3.2,3,4 4.1,3,6

A capacitor of capacity 1QF is charged to 40 V and a second capacitor of
capacity 154F.is charged to 30 V if the capacitors are connedalein parallel,
the amount «of charge that flows from the smaller cpacitor to higher
capacitor.in uC is........

1.30 2. 60

3.200 4. 250
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A parallel plate capacitor of capacity suF and plate separation 6¢cm is
connected to a 1V battery and is charged. A dielet of dielectric constant 4
and thickness 4 cm is introduced into the capacitorThe additional charge
that flows into the capacitor from the battery is

1. 2uC 2. 3uC 3. 5uC 4. 10uC

Two capacitors of capacitysuF and 6xF are connected in series and a battery
is connected to the combination. The energy storadk,. If they are connected
in parallel and if the same battery is connected tthis combination the energy
is E>. The ratio E;:E, is

1.4:9 2.9:14

3.6:25 4,712

A charged sphere of diameter 4cm has a chargemsity of 104C/cm2. The
work done in joules when a charge of 40nano-coulomsbis moved from
infinite to a point, which is at a/distance of 2cmfrom the surface of the
sphere, is [in |]

1) 14.47 2) 28:87 3) 14477 4) 2887

A thin conducting ring of radius R is given a barge +Q. The electric field at
the centre O of the.ring due to the charge on thegrmt AKB of the ring is E.

The electric field at the centre due to the chargen the part ACDB of the ring

K
c B
D

1) E along KO 2) 3E along OK 3) 3K along KO 4)lareg OK

The electric potential at a point in free spacdue to charge Q coulomb is Q x

IS

10" volts. The electric field at that point is

1) 47%,Q x10° volt /m 2) 127,Q x 1 volt /m

3) 47,Q x10%volt /m 4) 127,Q x 1¢° volt /m
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The energy required to charge a parallel plateondenser of plate separation d
and plate area of cross-section A such that the uiorm electric field between

the plates E, is
1 - 1
1) ¢,E,Ad 2) EsoE Ad 3) EEOE / Ad 4) ,E?/ Ad

Three concentric spherical shells have radii a and ¢ (a<b<c) and have
surface charge densitieg, -0 and o respectively. If V5, Vg and-Ve.denote
the potentials of the three shells, then, for

c = at+b, we have

1) Vc=Vg #V, 2) Ve # Vg #Va  3)Ve=Ve =V, A Ve=Vp #Vp
Three capacitors each of capacitance C and ofrdakdown voltage V are
joined in series. The capacitance and breakdown-walge of the combination
will be

1) 3(:\/§ 2) %,3\/ 3) 3C, 3V 4)

w|O

v
'3

w

The electric potential at a point (x,.y, z) igiven by V =-Xy-xz>+4. The electric
field E at that point is

1) E=i2xy+ (X + y*) +Kk(3xz = y?) 2) E=iZ®+ jxyz+k z?

3) E =i(2xy - 2°) + ] xy* ¥k 3z°x 4) E=i(2xy+2°)+ | x2 +K 3xz?
A soap bubble is given some charge then itsdias

1) Decreases 2) Increases

3) Remains unchanged 4) May increase or deere

An electric charge in uniform motion produces

1) Only an electric field

2) Only a magnetic field

3) Both electric and magnetic fields

4) Neither an electric nor a magnetic field
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The charge of a body is +1 coulomb means

1) The body gained 6.25 x f@lectrons

2) The body gained 1 electron

3) The body lost 6.25 x 1belectrons

4) The body lost 1 electron

When positively charged body is connected taeth

1) Electrons move from body to earth

2) Electrons move from earth to body

3) Protons move from body to earth

4) Electrons move from earth to body and protoose from.body to earth

625 million electrons are removed from a bodyThe.charge on it will be

1) - 10°C 2) +10*°%C 3) ~10*c 4) —-18C
Two identical metallic spheres A and B of exacthequal masses are given

equal positive and negative charges respectivelyh&n

1) Mass of A > Mass of B 2) Mass of A < Mass dB
3) Mass of A = Mass of B 4) Mass of AZMass of B
The electric lines of force about a negativeomt charge are

1) Circular, Anticlockwise 2) Circular, Clockwis

3) Radial, Inward 4) Radial, Outward

Three positive charges of equal value g aregaed at vertices of an equilateral

triangle..The resulting lines of force should be skched as in

R,

&

R
L

y

www.sakshieducation.com



56.

S7.

58.

www.sakshieducation.com

Figure shows the electric lines of force enging from a charged body. If the
electric field at ‘A’ and ‘B’ are E 5 and Eg respectively and if the displacement

between ‘A’ and ‘B’ is ‘r’, then

1)E>Es 2)EA<Bs A“———i—-B
—
3) :ETB 4) =Es \

r2

Figure shows lines of force for a system ofvd point charges. The possible
choice for the charges is
1)q=4puC, p=—1pC
2) q=1uC, p =—4puC
3) q=—2uC, = +4uC
4)q=3uC,p=2uC

Drawings | and Il show two samples of electifield lines

SN ¥_>
- |

1) The electric fields in both | and Il areogduced by negative charge located
some where on‘the left and positive charges locstete where on the right

2) In both+l and Il the electric field is the samvery where

3) In.both cases the field becomes stronger ovimgdrom left to right

4) The electric field in | is the same everywhebet in Il the electric field

becomes stronger on moving from left to right.
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Figure shows some of the electric field lines

corresponding to an electric field. The figure ____ ~~ ~\___

suggests that A B C
1)EA>E > Ec
E=B=EK
AEa=Ec>E
4) Ea=Ec<BEs

Two charges are placed a certain distance agarA brass/ sheet is placed
between them. The force between them will

1) Increase 2) Decrease 3) Remanhamged 4) Be zero
Two charges are placed a certain distance ‘agaif-a glass slab is placed
between them, the force between them will

1) Be zero 2) Increase 3) Decrease 4) Remain the same
There are two charges +Ju C and 54 C.*The ratio of the forces acting on
them will be

1) 1:5 2) 1:1 3) 5:1 1425

If a charge is moved against the coulombic foe of an electric field

1) Work is done_ by the electric field

2) Energy is'used.-from some outside source

3) The strength of the field is decreased

4) The energy of the system is decreased

A cube of side b charge q at each of its veréis. The electric field at the center

of the cube will be

32v v a
1) Zero 2) . 3) o~ 4)b2
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‘n’ charges Q, 4Q, 9Q, 16Q ... are placed atslances of 1, 2, 3, ... metre from

a point ‘0’ on the same straight line. The electc intensity at ‘0’ is

Q Q . "o
1) ATE 2 2) prg 3) Infinity 42@

Four identical charges each of uC are placed at the corner of a square of
side 10 cm.

The resultant field strength at the centres

1) 3&10°v/im  2) 3.&10° v/im 3) 18<10° v/m 4) zero
The electric field intensity on the surface oh charged conductoris

1) Zero 2) Directed normaltythe surface

3) Directed tangentially to the surface 4) Dieetalong 45to the surface

If an electron has an initial velocity in a diection different from that of an
electric field, the path of the electron is

1) A straight line 2) A circle 3) An ellipse 4) A parabola

An electric dipole is kept in a non-uniferm edctric field. It experiences

1) A force and a torque 2) A force but not ayter

3) A torque but not a force 4) Neither a force adorque

The electric potential‘at'a point on the axi®f an electric dipole depends on
the distance x of the point from the dipole and iproportional to

1) 1/x 2) 1/% 3) x 4) 1/

A number of.charged liquid drops coalesce. Wbh one of the following
guantity does not change?

1)‘Charge 2) Capacitance 3) Potential  4) Electrostatic Energy
A sphere A of radius 50 cm and potential 10 ¥ placed inside another sphere
B of radius 100 cm and potential 20 V. They are corected by wire. The
charge flows from

1)AtoB 2)Bto A 3) No charge flav 4) Can’t say
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A metal sphere A of radius a is charged to pential V what will be its
potential if it is enclosed by a spherical conduatig shell B of radius b and the

two are connected by a wire?

av bV a’v b2V
1) 2 22 32 227

Two conducting spheres of radii  and r, are equally charged. The ratio of
their potentials is

1) 5% r,? 2) 2l r? 3)n/r, Al
Two conducting spheres of radiiyand r, are at the same potential. The ratio
of their charges is

1) K2 r,? 2) 2l r? 3)n/ 1, Al

n small drops of the same size are chargedYovolt-each. If they coalesce to
from a single large drop, then its potential'will e

1) VIn 2) Vn 3) Vn'3 4) V3
The curves of constant potential in a regionf@lectric field of the points A, B

and C where is the electric intensity least?

A > }?>

2) B

3)C

4).Same at all points

Anelectron of mass m and charge e is accelagd from rest through a
potential difference V in vacuum. Its final speed Wi be

1) V2ev/m 2) Jevim 3) Jevizm 4) Jem /v
Which of the following is true?

1) Joule = coulomb volt 2) Joule = coulomb / volt

3) Joule = volx ampere 4) Joule = volt / ampere
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Following figure shows three points A, B and @ an electric field. If V,, Vg

and V¢ are the potential at these points, then

1) Vo = VB> Ve —
2) VAo <Vc< Vg =
3) VA = VB< VC

4) Vo > V> Vg

In the region of an electric field a charge isnoved from

point A to B via three different paths as shown irfig. W1, [ .
A N

W, and W5 denote the work done along the three paths. 3

Then

1)W1<W2<W3 2)W1:W2>W3

3) Wi < W, =W 4) Wy =W, =W;

The variation of potential with distance riisrepresented as shown. At r = 3m,

the intensity of electric field is

1)5 v

2) 4 T ,

3)25 Q.

4) Zero

A capacitor works.in

1) A.C. circuits only 2) D.C. circuits only

3) Both the A.C. and D.C. circuits 4) Neither A.C nor D.C. circuits
The_capacitance of a parallel plate condensdoes not depend on the

1) Area of the plates 2) Medium between the ks

3) Distance between the plates 4) Metal of the phtes

The empty space between the plates of a capaciis filled with a liquid of
dielectric constant K. The capacitance of the capé&or
1) Increases by a factor K 2) Decreases by adtor K

3) Increases by a factof K 4) Decreases by a factof K
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In order to increase the capacity of a paralleplate condenser one should
introduce, between the plates, a sheet of

1) Mica 2) Tin 3) Copper 4) Stainless Steel

A dielectric slab is introduced between the ptes of an isolated capacitor. The
force between the plates will

1) Increase 2) Decrease

3) Remain unchanged 4) Become zero

A parallel plate condenser with oil between #h plates (dielectric constant of
oil = 2) has a capacitance C. If the oil is removedhe-capacitance of the
capacitor becomes

1)v2C 2) 2C 3)Cl2 4) C/2
Increasing the charge on the plates of a capty means

1) Increasing the capacitance

2) Increasing the potential difference betweenplates

3) Decreasing the potential difference betweerplates

4) No change in the field between the plates

Two plates of a parallel'capacitor are at pentials 200V and —200V. If the
distance between plates is 4cm then find electrigefd at a distance 2cm from
one plate in between plates.

1) 1¢ V/m 2) 16 Vim 3) 1dV/m 4)1v/m

A parallel plate condenser of area A has chaegQ. Then the force on each

plate-is

2 2
1).8° 2)Q 3) Q 4) 29
) £0A e2A )ZEOA ) goA’
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Two spherical conductors of radi R and R, (R, > R, are placed
concentrically in air. The two are connected by aopper wire as shown in

figure. Then the equivalent capacity of the systens

1) 47150 Ry +Ry) 2) 4T'50 Ry
4E,RR
’ R-R

On connecting different condensers having défent capacitances-in parallel

they will have the same

1) Capacity 2) Potential Difference

3) Charge 4) Energy

When different capacitors are connected in s@&s, they will have same
1) Capacity 2) Potential Difference

3) Charge 4) Energy

Three capacitors of equal capacities are to mnnected in different ways to
give different capacities. The number of ways in wich they can be connected
IS

1) Two 2) Three 3) Four 4) Eight

n identical condensers are joined in parallednd are charged to potential V so
that energy stored.in each condenser is E. If thegre separated and joined in
series, then the total energy and total potential itference of the combination

will be

1) nE and% 2) IfE and nV 3} and % 4) nE and nV
n n

A parallel plate capacitor if made by stackingn equally spaced plates

connected alternately. If the capacitance betweemg two adjacent plates is

C, then the resulting capacitance is
1)C 2) nC 3)(n-1) C 4) (n+1) C
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The type of capacitor in which polarity has @ be maintained when it is
connected in a circuit is
1) Variable capacitor 2) Multiple capacitor
3) Paper capacitor 4) Electrolyte capacitor
In electrolyte capacitor the dielectric betweetwo plates is
1) Ammonium borate 2) Electrolyte
3) Aluminium oxide 4) Aluminium
Out of the following statements
[A]: As we move in the direction of the field pogntial goes.on decreasing.
[B]: If a charged body is moved with in the fietl work-must be done.
1) Ais correct and B is wrong 2) Alis'wrong &Bids correct
3) Both A and B are correct 4) Both A and Bareng
Out of the following statements
[A]l: The capacity of a conductor. is. affected due tothe presence of an
uncharged isolated conductor.
[B]: A conductor can hold. more charge at the samepotential if it is
surrounded by dielectric medium.
1) Both A and B are correct 2) Both A and B arrong
3) Alis correct and B is wrong 4) A is wrongla is correct
A free electron and a free proton are placedhia uniform electric field. Then
[A]: Bothwill experience same force.
[B]: Both will experience same acceleration.
1) Alis true, B is false 2) Ais false, B is true
3) Both A and B are true 4) Both A and B are faés
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Match the following.
Physical Quantity

1) Intensity of Electric field
b) Potential

c) Capacity

d) Charge
l)a-e,b-f,c—g,d-h
3ya—e,b-g,c-f,d-nh

Unit

e) Coulomb

f) Volt

g) Volt/ m

h) Farad
2)a-g,b-fc—-h,d-e
4)a-h,b-gc—-e,d-f

Match the following: N identical charge droplés combines into a single drop.

The potential capacity energy and surface charge dsity.of bigger drop are

V, C, U, gand each droplet one v, e, u, and respectively.

List — | List — I
1) V/v e) N
b)C/c f) NP3
c) U/u g) N3
do /o h) N3

1) a-h,b-e,c-f,d-g
3Ya—-g,b-f, ce—f,d-h
Match the following.

List — 1

1) Electrostatic pressure

b). Surface charge density

C)l_

4no,

d 1
) VHo Ho

l)a-e,b-fc-g,d-h
ya-f,b-ec-hd-g

2)a—qg.,d€—-f,d-nh
4)a-g,b€-h,d-e

List — Il
e)g’ 20,
f) g/A

g) 9% 10° Nm?/c?
h) 3x 10° m/s

2)a—» h,b—> g,C—»f,d—»G
4)a- g,b- h,c-ed-f
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106. Match the following.

List —1 List—1I

1) Coulomb force e) Conservative force

b) At centre of electric dipole Hv=0

c) At centre of charged hollow sphere g)E=0

d) Viscous force h) Non —conservative force

l)a-e,b-fc-g,d-h 2)a- h,b- g, c- f,d-e

ya-f,b-ec-hd-g 4)a- g,b- h,c- e,d-f
107. Match the following.

List — 1 List—1I

1) Dielectric strength of air e) 3 1¢° V/m

b) For air, [J; f) 1

c) Potential on surface of Q) (D’—Or

charged sphere

d) Force between plates of thz_d

parallel plate condenser
l)a- e, b- f,c>gyd- h 2)a- h,b-g,c- f,d- e
JJa-f,b-ecs hdsg 4)a- g,b- hc-ed-f
108. Two conducting spheres of radii Rand R, carry charges q and ¢ and have
surface charge densityg; and 62, the electric field at the surface being E

and-E; and the potentials \f and V,_If g; =02 ,match the following.

List = | List— 1l

1) t/d2 d) 1

b) V/V; e) R?/ Ry
c) E/E, f) RJ/R;

l)a-f,b-d,c—-e2)a-d,b-e,c}&3e,b-f,c—-d4)a-d,b-f,c—e
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Assertion & Reason: In each of the following quegins, a statement is given

and a corresponding statement or reason is givenstibelow it. In the

statements, marks the correct answer as

1) If both Assertion and Reason are true and reasaoriect explanation of
Assertion.

2) If both Assertion and Reason are true but reasootishe correct explanation
of Assertion.

3) If Assertion is true but reason is false.

4) If both assertion and reason are false.

[A]l: A point charge q is lying at the centre ba cube of each side L. The

electric flux emanation from each surface of the doe is g/&,.

[R]: According to Gauss’s theorem in electrostatis @ = q / [o.

[A]: The capacity of a conductor, under givertircumstance remains constant

irrespective of the charge present on it.

[R]: Capacity depends on size.and shape of condoct and also on the

surrounding medium.

[A]: Positive charge always moves from a hig potential to lower potential

point.

[R]: Electric/potential is a vector

[A]: Charge on all the condensers connected sgeries is the same

[R]: Capacity of capacitor is directly proportional to charge on it.

[A]: A charged patrticle free to move in an ectric field always moves along

an electric line of force.

[R]s: Electric line of force is the path taken byunit positive charge in an

electric field.
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114. [A]: Two equipotential surfaces can interseatach other where as two electric
lines of force never intersect each other.
[R]: Electric potential is a scalar quantity whereas electric force is a vector
guantity.

115. [A]: Conductors used for storing charged for dong time must be spherical in
shape.

[R]: In case of spherical conductor charge is undrmely distributed.

Key
1) 3 2 4 3 1 49 2 5 2 6 /(3.7 3 8 4 9 3 10 1
11) 4 12) 3 13) 1 14 2 15 2 16) '3 17) 2 18 4 1990 2 20 4
2) 2 122 2 23) 3 24 4 253.026) 3 279 1 28 4 299 1 30 4
31) 2 132 3 33) 1 34.2.3) 1 3 3 37 2 38 2 39 3 40 3
41) 1 420 4 43) 3 44) 2 45 4 46) 2 470 4 48 2 49 3 50 3
51) 2 52) 2 53 2 543 55 3 56 1 57 1 58 4 59 3 60 4
61) 3 62) 2 63 2764 1 65 4 66) 4 67) 2 68 4 69 1 70 2
719 1 720 1 73 1 749 4 75 3 76 4 779 1 778 1 799 1 80 4
81) 1 82 4 83 3 84 4 85 1 8) 1 87) 3 83 4 8) 2 90) 4
91) . 3 92) 3 93) 2 94 3 95 3 9%) 4 970 3 98 4 99 4 100)
101) ‘1 102) 1 103) 1 104) 1 105 1 106) 1 107) 1 108 3 109) 1 | 110)
111) 3 112) 2 113) 2 114 3 115 1
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Solutions

L, A
Co=—2

After the dielectric slab of thickness't’ is inttoced

0, A

If the system of these three charges is in g if repulsive force between —Q

and —Q is balanced by attraction forces betweemdq@

q
_E ¥ * ¥ _E

=F,+F,=0=F,=-F,

On solvingq :% =0.25
According to the law of conservation of energy

Gain in KE :%mvz —%mu2 =qV
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=0.00216 N
The potential at P is V which is given y=V, +V, +V,

__1 Q ., 1 9, 1 q
art, 2(r+a) 470, r 470, qr-a)

»
[

Electric potential at the point P because of tharges —q and +q i, =V, +V,

1 -q 1 +q |_ q |z+a-z+a
ov, = . B . = i
ar0, (z+a) 4n0, (z-a)| 40, Z*-a
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+ ~at
(s
Between the two charged bobs, there is only @stidtic repulsion which does not

affect the motion of pendulum.
Time periodT = 271\/Z
g

= E—Clcz (V

-V. 2
2C1+C2 1 2)

1 20x30

2(20+ 39

(5-0)° =150

For an uncharged capacitor potential = 0

E'= Resultant electric field E +E, + E, +

_1/9.9.,9, }

47, L Y

= 1 Q - Q + Q +.....
478, | (1x10%)° (2x10?)° (4 10)°
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DE=-2 «%=36x10 NC*
0* 5

Magnitude of electric intensity at a point daen infinitely long thin straight wire

of uniform linear charge density is E = A
2y r
18x10 x 1
-3
18x10?
= 0.33x 10" NC*

Initially and finally the net force is zero.€) work done by the external force is

Zero

From the relatiorC = DOdA =C[O %

Capacity increases with decrease in-distance

. —Q—Z——Qz :Q—Z:—CZ\/ZZ 2
AE= 2C, Z(Cj e
2

Since as battery is disconnected charge remams sa

2
B: E2=EC1V2=—1 c VZ:CV
2 2\ 2 4
2
BB OV,
E, CV

g=cV =1000x 10°x 20= X 10

g _ 2x10° _
Aq/At 200x 10°
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15. Potential at any point on the perpendiculaedisr of the line joining the two
charges

Vavaey,=—t 9, 1 T4
4, r 4ty r

[ r = distance between the charges and any poindespendicular bisectorwhich

is same for both the charges]

16. v =10m/s

V,=u, +at =V, :E—n?xt {since u,=0,a, :%}
Resultant velocitysv = 2 +V? =102m /s
1 O
17. Energy stored=>-cv?=_-
2 2C
EOqQ?
E, o
i = q2
T2 (ge2)
100
104 ¢q _ _
<\ 2:>10q+ 20= 1 =q= 2C
18. " ‘Initial force between the charges
F,= 1 2x26=12x 10° repulsive
4, d
. 2-4)(6- 4
Final force between the charges== L )E )
4, d
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F = L (_2)(2):+§ =4x10°N Attraction

19. Let P be at distance x from the chayge The distance of P from the chargec
will be 0. 16-x

1 9x10° X 10°

AsV,+V,=0= : - =
4], X 470, (0.16- )

= x=0.12m
20. Loss of energy = initial energy — final energy

1&vz =2.7x10%J
2C,+C,

For uncharged capacitor potential is zero.
21.  As the particle is stationary net force =0

Eq+mg =0

=-5x10°4C

22.  From the figure, force of repulsion betweendharges at A and C

12ul Bl
&
Fa= 1 _OﬂqZ < 00—
4, d?

_ (9x10°)( 2« 10%2) len
(0
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100 100

2u0 llem  —luc

Force of attraction between the charges at B aats&€has the same magnitude of

1.8N and the angle between force of attractionrapdision is 128

0 Resultant force 5/F2 +F2+2F,F,cosd

F,=F=1.8N

Applying Gauss law to the region | the Electrétd intensity is

1
E :2_|](J(Jl+02)

Whereo, and o, are the surface charge densities.

If the system of these three charges is inlibgum if repulsive force between —Q

and —Q is balanced by attraction forces betweemdq@

q
4 » -
'Q I I 'Q

=F,+F,=0=.F,=-F,
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25. Potential energy of the system is equal to mdren the system is in equilibrium.

1 Q, 1 a@Q, 1 @_,
4, x 4rd, X 4, X

26.

-

’
S

P a

Length of the diagonal PQ of sidea is

\/(x/ia)+a2 :\/(x/_2a)+a2 =J&

Distance of midpoint from each corner\/%

AsSV = 1 9:>V:8><i Q x 2

4rrl, v 4, \J3a

40
«/C_SITDO a

27.

www.sakshieducation.com



28.

29.

www.sakshieducation.com

The capacitor Q is short circuited and P and Rpamallel. So the resultant

capacitance is equal &C = 2x 1= 2uF

2l

10em 10em

Lailr 10em Tuct

c_p o 1 10°x2¢10°
b7 4, (10x10%)

2x10*?

=9x10 x———=1.8N
0

The resultant forcer, = \[F? + 2F,F, cosg + F}

F. =F2+F2+2FF,cos 60

=1.8/3=1.8 1.732 3.1%

Potential on the surface of sphere

4,

_ 25x10° 250
= =—<10
27x10 27
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30. If the capacity of first capacitor is ‘c’ thehe capacity of second capacitor is
‘KC.

CV,+CV, _ CV
C,+C, C+KC

0 Common potential

=V volt
1+ K

bsin@

31. Angle made by the resulta with f, is (i.e)t =—— "¢
g y ng.lltant 2 (I e) ana a+bCOS¢9

Semn

F, g dem [y
B
F
R
@=tan™ R
F2
1

32. Energy stored in thé tapacitor

EZECV2
2

If second similar capacitor is in contact with tiieone the potential on the second
capacitor is V/2.

U Energy stored in second capacitor
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2
:EC(\LJ _E
2 2 4
33 C=2 A 1)
d
;
CZECO ............ (2)
e A _ OA/d
d-t(l-lj 1-t(1-1j
a7k
ZCO - 3KC 3)
1—(1—) 2+K
37K

34. i) Electric field increases by a factor K

i) Charge decreases by a factor K

35. Cc=_bA

36.+. Electric potential of &V =V, +V,
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C,=C,C,=2C,C,=,
In parallel,Cc=C,+C,+C,=C,+2C,+3C,= €C,

C1C2C3
ClCZ + CZCS + C&l

In series,C =

Given thatC -C' =6C, - 20 = &
11 11

= C, =1uF
C, =1uF,C,=2uF C,= JuF

Common potentia#M
Cl +C2
_10x 40+ 15¢ 3(_ 4,,,

10+15

Amount of charge flowing 20x 40— 10< 3¢

=60.C
Cajr = DO A’ Crnedium = DO At
{ d-t+—
k
Cmedium_ d — 6 —
= c. - n 4—2

ar  d-t+—- 6-4+—
k 4

C.=2(C,, ) =10uF

Chargeq=CVv=10x1= 1@
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Additional charge = Final charge — Initial charge
=101C-51C
=51C

As the capacitors are connected in series
1 GG, 2
.= =] ———< V
e =B 3|
As the capacitors are connected in parallel
1 2
S——— =§(C1+C2)V

E _ CC, _ 6x4

E, (C+C,) (6+4)

Work done = potential energy at the given distanee+2 = 4cm from the centre

of the sphere:

! 2 '
w=_%. . _4®Roqa’ @)
4rrilyr Amlyr

sub. (1) in (2)

_471><(2><102)2>< 1><( 40 109)><( & 1?)
- 4x102

=14.413
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42.

The field at O due to AC and BD cancel each other..

The field due to CD is acting in the direction @Kd equal in magnitude to E due
to AKB.

43.  Electric potential at a point in free space ttueharge Q is

V= 1 .QZQ.ld‘l

4rE, T

0l = 47€,.10"
r

g=PoeA _ g 4, 10t

= E = 47%,Q.10”* Volt/m

44:  Energy stored in a fully‘charged capacitc%@V2

But V = E x d;.Capacity of a parallel plate conslenC :%A

0 Energy stored :%CV2 :—;‘SOTAX E’d’= Energy :%goEzAd

45; Potential for a concentric shell—=1—.g

amt, r

Surface charge density%: d

2

v, =t {%&&}
" 4m,la b c
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4rE, | a b Cc
y = 1]&c _bo co
"gla booc
v =1 a’c bo co
gl b b ¢
y = Ljao _bo co
“glc ¢ ¢

Substituting ¢ = a+b the above equation we camgptioat
VA: VC > VB i.e., VA: Vc iVB

Three capacitors of capacitance C each areriess

0 Total capacitance, e = %

The charge is the’'same, Q when capacitors aexigss

Q_ Q
—==—"_=3V
Votal cC C/3
The‘electric potential at a point,
V=3 -xZ + 4.
The fieldE=-0v =-| 7+ 574+ g
0x ay 0z

DE=0(2xy+2)+]x* +k(3x?)
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