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ELECTROSTATICS

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

1)1 2) 4 35 4)6

Two unit negative charges are placed on a straight line. A positive charge q is placed exactly at
the midpoint between these unit charges. If the system of these three chargesisin equilibrium,
thevalueof q (in C) is

1) 1.0 2) 0.75 3)05 4) 0.25

A body of mass 1 gm and carrying a charge 10°°C passes from the point P to Q which one at
electric potentials 600 V and OV respectively. The velocity of the body at Q is 20 cm/sec. Its
velocity in m/sec at 'P' is...

1. /0.028 2. \/0.056 3. +/0.56 4. /5.6

A charge of 14C isdivided into two parts such that their chargesarein theratio of 2: 3. These

two charges are kept at a distance 1m apart in vaccum. Then, the electric force between them
(in newton) is
1) 0.216 2) 0.00216 3) 0.0216 4) 2.16

Along the x-axis, three charges %,—q and %are placed at x = 0, x =a and x =2a respectively.

Theresultant electric potential at a point ‘P’ located at a distancer from the charge-q (a<<r)
is

(e, isthe permittivity of free space)

(azj

a — q

2

4

) ) B _ 3 : 4) <ot
dre,r dre,r dre,r

Two point charges —q and +q are located at points (0, 0-1) and (0, O, a) respectively. The

electric potential at a point (0, 0, z), wherez >ais

ga q 20a 2ga
1 2 ) ——MMM—— 4 ———
) Are,Z ) Are,a ) dre,(Z2-a°) ) dre, (7 +a%)
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The bob of a simple pendulum is hanging vertically 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 (ignoretheradii of the bobs)

A 20F capacitor is charged to 5V and isolated. It is then connected in parallel with an
unchar ged 30F capacitor. The decrease in the energy of the system will be

1.25] 2.100J

3.125J 4. 150

An infinite no.of electric charges each equal to 5 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, then the electric field in newton/coulomb at x = 0is

1) 12x 104 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 a point 18 cm away is: (given €,=8.0x10*C*/ N —nv

1) 0.33x10"NC™ 2) 3x10"NC™ 3) 0.66x10"NC™ 4) 1.32x10"NC™

Three point charges 1C, 2C, -2C are placed at the vertices of an equilateral triangle of side one

metre. The work done by an external forceto increase the separation of the charges 2 metresin

joulesis
1) L 2) - 3) 1 4) 0
4rre, 8re, lére,

In aparallel plate capacitor, the capacitance

1. increases with increase in the distance between the plates
2. decreases if adielectric material is put between the plates
3. increases with decrease in the distance between the plates

4. increases with decrease in the area of the plates
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A parallel plate capacitor of capacity Cyischarged to a potential Vo,

A) The energy stored in the capacitor when the battery is disconnected and the plate
separation isdoubled is E;
B) The energy stored in the capacitor when the charging battery is kept connected and the

E

separ ation between the capacitor platesisdoubled isg,. Then — valueis

1) 4 ag 3)2 @%

Thetimein secondsrequired to produce a P.D at 20V across a capacitor at 1000 uF when it is
charged at the steady rate of 200 uC/sec is......

1.50 2.100

3.150 4. 200

Two charges g and -q are kept apart. Then at any point on the perpendicular bisector of line
joining the two char ges

1) the electric field strength is zero

2) the electric potential is zero

3) both electric potential and electric field strength are zero

4) both electric potential and electric field strength are non-zero

There is a uniform electric field of strength 10°v/m along y-axis. A body of mass 1 g and
charge 10°C is projected into the field from origin along the positive x-axis with a velocity 10
m/s. Its speed in m/s after 10sis (neglect gravitation)

1.10 2. 5/2 3. 10V2 4.20

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

1.10 2.20

3.30 4.40

Two charges 2C and 6C are separ ated by finite distance. If a charge of -4C is added to each of

them. Theinitial force of 12 x 103N will changeto
1) 4 x 103N repulsion 2) 4 x 102N repulsion
3) 6 x 105N attraction 4) 4 x 103N attraction
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Two €electric charges of 9uC and -3uC are placed 0.16m apart in air. There will be a point P at

which electric potential is zero on the line joining the two charges and in between them. The

distance of P from 9xC chargeis

1.0.14m 2.0.12m
3.0.08m 4.0.06m
A 4uF capacitor is charged by a 200V battery. It is then disconnected from the supply and is

connected to another uncharged 2 4F capacitor. During this process, Loss of energy (in J) is:
1) Zero 2) 5.33x102 3)4x102 4) 2.67x10°2

A charged particle of mass 5x10°kg is held stationary in space by placing it in an electric field
of strength 10°N/C directed vertically downwards. The charge on the particleis

1. —20x10°uC 2. -5x10°uC 3. 5x10°uC 4. 20x10°uC

Electric charges of 1uC, -1uC and 2uC are placed in air at the corners A, B and C respectively

of an equilateral triangle ABC having length of each side 10 cm. The resultant force on the

chargeat C is[ =9><109N—m2/c2]

4re,
1. 0.9N 2.1.8N
3. 27N 4. 3.6N
Two parallel plane sheet 1 and 2 carry uniform charge densities ¢, ando,, as shown in the

figure. The magnitude of the resultant electric field in theregion marked | is (o, > 0,)

T, i

i S T S S S S
++++++++++

Sheet 1 Sheet 2

1) (o2} 2) o, 3) 0,+0, 4) 0,—0,

2¢€, 2¢, 2¢, 2¢,

Two unit negative charges are placed on a straight line. A positive charge ‘q’ is placed exactly
at the mid-point between these unit charges. If the system of three chargesisin equilibrium the
valueof ‘q’ (inC) is

1) 1.0 2)0.75 3) 0.5 4) 0.25
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A charge q is placed at the mid-point of the line joining two equal charges each of Q. If the
whole system isin equilibrium, then the value of q is

1) _Q 2) +g 3) _Q 4) +9
2 2 4 4
A charge ‘Q’ is placed at each corner of a cube of side ‘a’. The potential at the centre of the
cubeis
1) 4Q 2) i 3) i 40
3g,a \/I_’aeo a \/_372'60 a

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

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

Three charges1uC,1uC , and 2uC arekept at theverticesA, B and C of an equilateral triangle
ABC of 10cm side, respectively. Theresultant force on thechargeat C is

1) 09N 2) 18N 3) 272N 4)3.12N

The electrical potential on the surface of a sphere of radius‘r’ dueto a charge3x10°C is

500V. Theintensity of electric field on the surface of the sphereis

1 _ 9x10° Nn?C 2 (in NC‘l)
Are,
1) <10 2) >20 3) Between 10 and 20 4) <5

A paralld plate capacitor with air as dielectric is charged to a potential 'V’ using a battery.
Removing the battery, the charged capacitor is then connected across an identical uncharged
parallel plate capacitor filled with wax of dielectric constant ‘k’. The common potential of both
the capacitor is

1) V volts 2) kV volts

3) (k+1) V volts 4) kLH volts

Threeidentical charges of magnitude 2uC are placed at the corners of aright angled triangle

ABC whose base BC and height BA are respectively 4cm and 3cm. Forces on the charge at the
right angled corner 'B’ duetothechargesat ‘A’ and ‘C’ arerespectively Fq and Fo. The angle

between their resultant forceand Fo is
1) Tan™ S 2) Tan™ 16 3) Sn* 16 4) Cos™ 16
16 9 9 9
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Energy ‘E’ isstored in a parallel plate capacitor ‘C4’. An identical uncharged capacitor ‘Co’ is

connected to it, kept in contact with it for a while and then disconnected, the energy stored in

Cois

1) % 2) % 3)

Nm

4) Zero
Capacitance of a capacitor becomes g timesitsoriginal value if a dielectric slab of thickness,

tzéd is introduced in between the plates. ‘d’" is the separation between the plates. The
dielectric constant of the di-electric slab is
2 22 3 L nZ
11 14 11 7
A parallel plate capacitor filled with a material of dielectric constant K is charged to a certain
voltage. Thedielectric material isremoved. Then
a) The capacitance decreases by afactor K
b) The electric field reduces by afactor K
¢) The voltage across the capacitor increases by afactor K
d) The charge stored in the capacitor increases by a factor K
l)aandbaretrue 2)aandcaretrue 3)bandcaretrue 4)banddaretrue

Between the plates of a parallel plate capacitor of capacity C, two parallel plates of the same

material and area same as the plate of original capacitor, are placed. If the thickness of these

plates is equal to %th of the distance between the plates of the original capacitor, then the

capacity of the new capacitor is
1) §C 2) §C 3) iC 4) (EJC
3 5 10 3

Two charges of 4uC each are placed at the cornersof A and B of an equilateral triangle ABC

1
dre,

of sidelength 0.2min air. The electric potential at C is [ =9><109J

1. ox10*V 2. 18x10*V 3. 36x10%V 4. 72x10%V
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The capacities of three capacitiesarein theratio 1: 2: 3. Their equivalent capacity when

connected in parallel is %,uF mor e than that when connected in series. Theindividual

capacitiesare..... In uF

1.4,6,7 2.1,2,3 3.2,3,4 4.1,3,6

A capacitor of capacity 108F is charged to 40 V and a second capacitor of capacity 15@aF is
charged to 30 V if the capacitors are connected in parallel, the amount of charge that flows
from the smaller capacitor to higher capacitor in uC is........

1.30 2.60

3. 200 4. 250

A parallel plate capacitor of capacity 5¢F and plate separation 6cm is connected to a 1V
battery and is charged. A dielectric of dielectric constant 4 and thickness 4 cm is introduced
into the capacitor. The additional charge that flowsinto the capacitor from the battery is

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

Two capacitors of capacity 4uF and 6uF areconnected in series and a battery is connected to
the combination. The energy stored isk,. If they are connected in parallel and if the same
battery is connected to this combination theenergy isE,. Theratio E, :E, is

1.4:9 2.9:14
3.6:25 4.7:12

A charged sphere of diameter 4cm has a char ge density of 10-4C/cm2. The work donein joules
when a charge of 40nano-coulombs is moved from infinite to a point, which is at a distance of
2cm from the surface of the sphere, is[in j]

1) 1447 2) 28.87 3) 144r 4) 288w

A thin conducting ring of radiusR isgiven a charge +Q. Theelectric field at the centre O of the
ring due to the charge on the part AKB of thering is E. The electric field at the centre due to
the chargeon thepart ACDB of theringis

K
CB
D
1) Eaong KO 2) 3E dong OK 3) 3K along KO 4) E along OK
The electric potential at a point in free space due to charge Q coulomb is Q x 10" volts. The

electric field at that point is
1) 47e,Qx10% volt/m 2) 127¢,Qx10% volt /m

3) 4ne,Qx10% volt/m 4) 127£,Q x10” volt / m
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The energy required to charge a parallel plate condenser of plate separation d and plate area

of cross-section A such that the uniform electric field between the platesE, is
1 1
1) g,E,Ad 2) EgOEZAd 3) E(soEZ/Ad 4) g,E?/ Ad

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

c = at+b, we have

1) Ve= Vg #Va Ve# Ve #Va  3)Ve=Vg=Va 4)Ve=Va # Vg

Three capacitors each of capacitance C and of breakdown voltage V are joined in series. The
capacitance and breakdown voltage of the combination will be

\Y

1) 3C,— 2) Ca 3) 3C, 3V 4) A4
3 3 3'3

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

point is
1) E=i2xy+ j(x* + y?) + K(3xz— y?) 2) E=iZ+ [ xyz+k 22
3) E=i(2xy—2°) + | xy? + k32’ 4) E=i(2xy+2%)+ ] xX*+k3xZ

A soap bubbleis given some charge then itsradius
1) Decreases 2) increases

3) remains unchanged 4) may increase or decrease
An éectric chargein uniform motion produces

1) Only an electric field

2) Only amagnetic field

3) Both electric and magnetic fields

4) Neither an electric nor amagnetic field

The charge of a body is+1 coulomb means

1) the body gained 6.25 x 10 electrons

2) the body gained 1 electron

3) the body lost 6.25 x 10* electrons

4) the body lost 1 electron

When positively charged body is connected to earth
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 protons move from body to earth
www.sakshieducation.com
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625 million electrons areremoved from a body. The charge on it will be

1) -10°C 2) +10°°C 3)-107°C 4)-10°C

Two identical metallic spheres A and B of exactly equal masses ar e given equal positive and
negative char gesrespectively. Then

1) Massof A > Massof B 2) Mass of A < Massof B

3) Mass of A = Massof B 4)MassofA§MassofB

The electric lines of force about a negative point chargeare

1) Circular, anticlockwise 2) circular, clockwise

3) radid, inward 4) radial, outward

Three positive charges of equal value g are placed at vertices of an equilateral triangle. The

resulting lines of force should be sketched asin

&

b
, sl

Figure shows the electric lines of force emerging from a charged body. If the electric field at

‘A’ and ‘B’ are Ep and Eg respectively and if the displacement between ‘A’ and ‘B’ is‘r’, then

= >

1) Ex > Eg 2) Ea <Eg
3) Ex= B 4)Es= "2
r r

Figure shows lines of force for a system of two point charges. The possible choice for the
chargesis

)1 =4uC,g=-1puC
2) 1=1uC, g =—-4puC
3) qi=—2uC, go=+4 uC
4)q1=3uC,p=2uC
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Drawings| and Il show two samples of electric field lines

|
W

1) The electric fieldsin both | and Il are produced by negative charge located some where on the left
and positive charges located some where on the right

2) Inboth | and 11 the electric field is the same every where

3) In both cases the field becomes stronger on moving from left to right

4) The electric field in | is the same everywhere, but in |l the electric field becomes stronger on
moving from left to right.

Figure shows some of the electric field lines
corresponding to an electric field. Thefigure suggests TN that

1) En >Es > Ec x 5 e 2) En = Es
= Ec N

3) Ea =Ec>Eg

4) En=Ec<Es

Two charges are placed a certain distance apart. A brass sheet is placed between them. The
for ce between them will

1) increase 2) decrease 3) remain unchanged 4) be zero

Two charges are placed a certain distance apart. If a glass dab is placed between them, the
for ce between them will

1) be zero 2) increase 3) decrease 4) remain the same
Therearetwocharges+1 8 C and S8 C. Theratio of the forces acting on them will be

1) 1.5 2)11 3)51 4) 1:.25

If a chargeis moved against the coulombic for ce of an electric field

1) work is done by the electric field

2) energy is used from some outside source

3) the strength of thefield is decreased 4) the energy of the system is decreased

A cube of side b charge q at each of itsvertices. The electric field at the center of the cube will
be

32V 3V 49

1) Zero 2
) ) b? 2b? b?
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‘n’ chargesQ, 4Q, 9Q, 16Q ... areplaced at distancesof 1, 2, 3, ... metrefrom a point ‘0’ on
the same straight line. The electric intensity at ‘0’ is

Q 2) @ 3) Infinity 4y "Q

4meyn? 4megn 4me,

1)

Four identical charges each of 1C are placed at the corner of a square of side 10 cm.

Theresultant field strength at the centreis

1) 36x10° v/m 2) 3.6x10° v/m 3) 18x10° v/im 4) zero
Theelectricfield intensity on the surface of a charged conductor is

1) Zero 2) directed normally to the surface
3) directed tangentially to the surface 4) directed along 45° to the surface

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

1) astraightline  2) acircle 3) andlipse 4) a parabola

An electric dipoleiskept in a non-uniform electric field. It experiences

1) aforce and atorque 2) aforce but not atorque

3) atorque but not aforce 4) neither aforce nor atorque

The electric potential at a point on the axis of an electric dipole depends on the distance x of the
point from the dipole and is proportional to

1) 1/x 2) Ux? 3) x 4) Ux3

A number of charged liquid drops coalesce. Which one of the following quantity does not
change?

1) Charge 2) capacitance 3) potential 4) electrostatic energy

A sphere A of radius 50 cm and potential 10 V is placed inside another sphere B of radius 100
cm and potential 20 V. They are connected by wire. The charge flows from

1)AtoB 2)BtoA 3) no chargeflows 4) Can't say

A metal sphere A of radius ais charged to potential V what will be its potential if it is enclosed

by a spherical conducting shell B of radius b and the two are connected by a wire?
aVv bV b2V
D 2) — 3) =5 4=

Two conducting spheres of radii r; and r, are equally charged. Theratio of their potentialsis

1) 1% r? 2) 12l 1,2 3/, a1

Two conducting spheres of radii r, and r, are at the same potential. Theratio of their charges
is

1) 1% 1 2) r ri? 3)ri/ 1y 4) ryf 11
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n small drops of the same size are charged to V volt each. If they coalesce to from a single large
drop, then its potential will be

1) Vin 2) Vn 3)vn® 4) vn??

The curves of constant potential in a region of electric field of the points A, B and C where is
the electric intensity least?

2)B

3)C

4) Same at al points

An electron of massm and charge eisaccelerated from rest through a potential differenceV in
vacuum. Itsfinal speed will be

1) v2eV/m 2) JeV/m 3) JeV/om 4) Jem/V

Which of thefollowing istrue?

1) joule = coulomb x volt 2) joule = coulomb / volt

3) joule = volt x ampere 4) joule = volt / ampere

Following figure shows three points A, B and C in an electric field. If Va, Vg and V¢ are the

potential at these points, then

1) Va=Ve>Vce A
2) Va<Vc< Vg -
3) Va=Ve<Vc

4) Va>Vc> Vi
In the region of an electric field a charge is moved from point A to B via

three different paths as shown in fig. Wi, W, and W3 denote the work

done along the three paths. Then
DWi<Wo<W; 2) Wi =W,>Ws
HYWi<Wo=W3 4)W;=W,=WS;
The variation of potential with distance r is represented as shown. At r = 3m, the intensity of
electricfield is

N5
e |
3)25 "

4) zero

www.sakshieducation.com
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A capacitor worksin

1) A.C. circuitsonly 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 condenser does not depend on the

1) area of the plates 2)medium between the plates

3) distance between the plates 4)metal of the plates

The empty space between the plates of a capacitor is filled with a liquid of dielectric constant
K. The capacitance of the capacitor

1) increases by afactor K 2)decreases by afactor K

3) increases by afactor K? 4) decreases by afactor K?

In order to increase the capacity of a parallel plate condenser one should introduce, between
the plates, a sheet of

1) mica 2) tin 3) copper 4) stainless steel

A dielectric dab is introduced between the plates 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 the plates (dielectric constant of oil = 2) has a
capacitance C. If theoil isremoved, the capacitance of the capacitor becomes

1) J2C 2)2C 3) Cl/\2 4) CI2

Increasing the char ge on the plates of a capacitor means

1) increasing the capacitance

2) increasing the potential difference between the plates

3) decreasing the potential difference between the plates

4) no change in the field between the plates

Two plates of a parallel capacitor are at potentials 200V and —200V. If the distance between

platesis4cm then find electric field at a distance 2cm from one plate in between plates.

1) 10° V/m 2) 10°V/m
3) 10°V/m 4) 10* V/im
A parallel plate condenser of area A hascharge Q. Then theforceon each plateis
Q? Q Q? 2Q
1) = 2) — 3 4
) A ) 2 ) 2ok e
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Two spherical conductors of radii R; and R, (R, > R;) are placed concentrically in air. The
two are connected by a copper wire as shown in figure. Then the equivalent
capacity of the system is

1) 4ne, (R +Ry)

2) 4ney Ry
3) 4re, Ry
2) dre,RR,
R,-R
On connecting different condensers having different capacitancesin parallel they will have the
same
1) Capacity 2) potential difference
3) charge 4) energy
When different capacitors are connected in series, they will have same
1) Capacity 2) potential difference
3) charge 4) energy

Three capacitors of equal capacities are to be connected in different ways to give different
capacities. The number of waysin which they can be connected is

1) two 2) three 3) four 4) eight

n identical condensers are joined in parallel and are charged to potential V so that energy
stored in each condenser isE. If they are separated and joined in series, then the total energy
and total potential difference of the combination will be

E and Y 4) nE and nV

n? n2

1) nE and % 2) n°E and nV 3)
A parallel plate capacitor if made by stacking n equally spaced plates connected alternately. I f
the capacitance between any two adjacent platesis C, then the resulting capacitanceis

1) C 2)nC 3) (n-1) C 4) (n+1) C

Thetype of capacitor in which polarity hasto be maintained when it is connected in acircuit is
1) Variable capacitor 2) Multiple capacitor

3) Paper capacitor 4) Electrolyte capacitor

In electrolyte capacitor the dielectric between two platesis

1) Ammonium borate 2) Electrolyte

3) Aluminium oxide 4) Aluminium

www.sakshieducation.com



100.

101.

102.

103.

www.sakshieducation.com

Out of the following statements

[A]: Aswe movein thedirection of the field potential goeson decreasing

[B]: If acharged body ismoved with in the field work must be done

1) A iscorrect and B iswrong 2) A iswrong and B is correct

3) Both A and B are correct 4) Both A and B arewrong

Out of thefollowing statements

[A]: The capacity of a conductor isaffected dueto the presence of an uncharged isolated
conductor

[B]: A conductor can hold more charge at the same potential if it issurrounded by dielectric

medium
1) Both A and B are correct 2) Both A and B are wrong
3) A iscorrect and B iswrong 4) A iswrong and B is correct

A free electron and a free proton are placed in a uniform electric field. Then
[A]: Both will experience same force

[B]: Both will experience same acceleration

1) Aistrue, B isfase 2) A isfalse, B istrue

3) Both A and B are true 4) Both A and B are false
Match the following:

Physical Quantity Unit

1) Intensity of Electric field €) Coulomb

b) Potential f) Volt

c) Capacity g) Volt /' m

d) Charge h) Farad
a-e,b-f,c—g,d-h 2)a—-g,b-f,c—h,d-e
3)a—e,b-g,c—f,d-h 4 a-h,b-g,c—-e,d-f
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Match thefollowing: N identical charge droplets combinesinto a singledrop. The potential

capacity energy and surface charge density of bigger drop are V, C, U, @ and each droplet one

Vv, €, U, and @ respectively

List—1 List—11
HV/v e) N3
b)C/c f) N3
c) Ulu g) N¥3
do /o h) N3

1) a—h,b-e,c-f,d-g
3)a—g,b-f, c—f,d-h

Match the following:
List—1

1) Electrostatic pressure
b) Surface charge density

1
C =
) 4ne,

d)
VMo €9

Ha—>eb—>f,c—>g,d—>h
ya»f,b>ec—->hd—>g

Match the following:

List—1

1) coulomb force

b) at centre of electric dipole

c) at centre of charged hollow sphere
d) viscous for ce
l)a—seb—->f,c>gd—h

yJa—>f,b—>ec—-hd—>g

2)a—-g,b—e,c—f,d-h
4 a-g,b-f,c—h,d-e

List =11
e062ao
f) g/A

g) 9% 10° Nm?%c?

h) 3% 10° m/s

2a—>hb—-ogc—of,d—oe

4d)a—g,b->hc—oed->f

List—1I1

€) conservative force
fyv=0

g) E=0

h) non —conservative for ce
2a—>hb—-gc—o>f,doe

Ha—>g,b—o>hc—oed->f
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Match the following:

List—1 List—1I1
1) Dielectric strength of air e) 3%10°V/m
b) For air, @ f) 1
c) Potential on surface of g) 2F

€o

charged sphere
2

d) For ce between plates of h) CEzd

parallel plate condenser
Ha—»eb—>f,c—>gd—>h 2a—>hb—ogc—of,d—oe
ya»f,b—>ec—>hd—>g 4da—g,b->hc—oed->f
Two conducting spheres of radii R; and R, carry charges g, and g, and have surface charge
density @ 1 and @2, the electric field at the surface being E; and E, and the potentialsV; and V.
If @1=@2,match thefollowing

List—1 List—1I

1) /e d)1

b) V1/V5 e) Ri?/ Ry
c) EJ/E; f) Ro/Ry

l)a-f,b—-d,c—e 2)a-d,b-e,c—f 3)a-eb-f,c—d 4)a-d,b-f,c—e

Assertion & Reason: In each of the following questions, a statement is given and a corresponding
statement or reason is given just below it. In the statements, marks the correct answer as

1. If both Assertion and Reason are true and reason is correct explanation of Assertion.

2. |If both Assertion and Reason are true but reason is not the correct explanation of Assertion.

3. If Assertion istrue but reason isfalse.

4. If both assertion and reason are false.

[A]: A point charge g islying at the centre of a cube of each side L. The electric flux emanation
from each surface of the cubeis q/6&.

[R]: According to Gauss'stheorem in electrostatics@ = ¢ / @o.

[A]: The capacity of a conductor, under given circumstance remains constant irrespective of
the charge present on it.

[R]: Capacity depends on size and shape of conductor and also on the surrounding medium.
[A]: Positive charge always moves from a higher potential to lower potential point.

[R]: Electric potential isa vector
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[A]: Chargeon all the condensers connected in seriesisthe same

[R]: Capacity of capacitor isdirectly proportional to chargeon it.

[A]: A charged particlefreeto movein an eectric field always moves along an electric line

of force.

[R]s: Electric line of forceisthe path taken by unit positive chargein an electric field.

[A]: Two equipotential surfaces can intersect each other where as two electric lines of force
never intersect each other.

[R]: Electric potential isa scalar quantity whereas electric forceisavector quantity.

[A]: Conductorsused for storing charged for along time must be spherical in shape.

[R]: In case of spherical conductor chargeisuniformely distributed.

KEY:

11)

4 12) 3 13) 1 14) 2 15 2 16) 3 17) 2 18 4 19) 2 20 4

21)

2 22) 2 23 3 24 4 25 3 26 3 27) 1 28 4 29 1 30 4

31)

2 32) 3 33 1 34 2 3) 1 36 3 37) 2 38 2 39 3 40 3

41)

1 /42) 4 43) 3 44) 2 45 4 48) 2 :47) 4 48) 2 49) 3 :50) 3

51)

2 52) 2 53 2 54 3 55 3 56 1 57) 1 58 4 59 3 60) 4

61)

3 62 2 63 2 64 1 65 4 66) 4 67) 2 68 4 69 1 70 2

71)

1 :72) 1 73) 1 :74) 4 .75 3 76) 4 77) 1 .78 1 :79) 1 .80 4

81)

1 82 4 83) 3 8) 4 8) 1 8) 1 8) 3 8) 4 89 2 9) 4

91)

3 92 3 93 2 94 3 95 3 9) 4 97) 3 98 4 99 4 100) 1

101) 1 102) 1 103) 1 104) 1 105 1 106) 1 107) 1 108) 3 109) 1 . 110) 3

111) 3 112) 2 1 113) 2 (114) 3 :115) 1
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SOLUTIONS

G, :e(sz After the dielectric dlab of thickness't’ isintroduced
=C :GO—A\l

d'—t(l—j

K

C=¢C,
:d=d¥¢@—ij
=>K=5

If the system of these three charges is in equilibrium if repulsive force between —Q and —Q is
balanced by attraction forces between g and -Q
q

_a I * I -*Q

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

dre, (2r) 4re,

1 (Q(Q_ -1 {Q(—Q)}

Onsolving g=—=0.25

A |O

According to the law of conservation of energy

GaninKE = %m\/z—%mf =qV

:>u"':v2—ﬂ
m
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2
=£uC
G 5#

3
7 :gﬂc

__1 a9
dre, d?

=0.00216 N

The potential at PisV whichisgivenby V =V, +V, +V,

1 q 1 q 1 q
= + —+
Are, 2(r+a) 4me, r  4rwe, 2(r-a)

»
* 5
*
H

dre,2[r+a r r-a

1 ga’
—— asa<<r
dre, 1

Electric potential at the point P because of the charges—q and +qisV, =V, +V,

1 —q 1 +q q {z+a—z+a}
=V, = . + . = >
Are, (z+a) 4re, (z-a)| 4ne,| Z'-a

_ 20a
=Y dre,( 7 -a°)
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+
, (O

Between the two charged bobs, there is only electrostatic repulsion which does not affect the motion

of pendulum.

. . /

Time period T = 271'\/:

g

8. w=18C vy

2C +C,

=1 2090 (5 01500

2(20+30)

For an uncharged capacitor potential = O

0. E = Resultant electric field = E + E, + E, +......

19 9.9, }

4re, N

1] @ Q@ . Q

= — N —+ —— o
Are, (1x10?)" (2x107) (4x107)

daE =£4><il =36x10" NC*
10*°5

10.  Magnitude of electric intensity at a point due to an infinitely long thin straight wire of uniform linear

chargedensity 4 is E=
2re,r

18x10° ><1
- 3

18x10°°
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= 0.33x10" NC*
Initially and finally the net forceis zero. (i.e.) work done by the external forceis zero

GOA:COC%

From therelation C =

Capacity increases with decrease in distance

A. E1:Q—2: Q2 _Q_2:C2V2:CV2
' 2C, Z(C) C C
2

Since as battery is disconnected charge remains same

1 1(C cv?
B: E,==—CV?==| = |V?=
= 2 2(2) 4
.5_cv2x4_4
E, ov?

g=cV =1000x10"°x20=2x10"?

g _ 2x10° _
AQ/ At 200x10°°

100s

Potential at any point on the perpendicular bisector of the line joining the two charges

vavaey,-—+ 9, 1 "9,
dre,r A4re, v

[ r = distance between the charges and any point on perpendicular bisector which is same for both the
charges]

V, =10m/s
Vy:Uy+ayt = Vyzﬁxt |:5ince uy:O, ay :E:|

m m

Resultant velocity = v = V2 +V?2 =10V2m/s
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2
17.  Energy stored E = lovio 4
2 2C

~10_9 . 109+20=119= q=20C
11 g+2

18. Initial force between the charges

1 2x6
" 4re, d?

=12x10" repulsive

2-4)(6-4
Final force between the charges= F. = 1 ( )(2 )
dre, d
-2)(2 _
=t )2( ) _*F_4x10°N Attraction
dre, d 3

19. Let P be at distance x from the charge9xC . The distance of P from the charge - 3uC will be 0. 16-x

1 9x10°  3x10°
dre, X 4re, (0.16-X)

AsV,+V,=0=

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

1 CG
2C,+C,

V2=27%x102]

For uncharged capacitor potential is zero.
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21.  Astheparticleis stationary net force =0

Eg+mg=0

“mg —(5x10°)(10)
9= T 10°
=-5x10°uC

22. From the figure, force of repulsion between the chargesat A and C

120 “Sut
— 1 _q1q2 = 200 ——=
® e, d?
(9x10°)(2x1072)
=~ /=18N
(0.1)
A
10 10

240 1hem  -lal

Force of attraction between the charges at B and C also has the same magnitude of 1.8N and the
angle between force of attraction and repulsion is 120°.

. Resultant force = \/ F*+F] +2FF, cos6
F,=F=18N
23.  Applying Gauss law to the region | the Electric field intensity is

E= 1
2¢,

(0,+0,)

Where o, and o, are the surface charge densities.

24, If the system of these three charges is in equilibrium if repulsive force between —-Q and —Q is
balanced by attraction forces between g and -Q
q
#* *»
-2

¥ r

Fay )
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=F,+F,=0=F, =-F,

1 (Q)(Q)_ 1 {Q(—Q)}

=4ﬂ'€0 (2r)° 4re, 2

Onsolving q= % =0.25

25. Potential energy of the system is equal to zero when the system isin equilibrium.

1 Qq, 1 4@, 1 @_

dre, X 4re, X 4re, 2X

2(Q)(a) _ -@?
X 2X

26.

.-

.
S —

F a

Length of the diagonal PQ of side ais

([ [ -

Distance of midpoint from each corner = %

AsV = ! 9:>V=8>< 1 &XZ
dre, r Are, f3a

Q.
f?weo a
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27.
F
1, T
B.
The capacitor Q is short circuited and P and R in parallel. So the resultant capacitance is equal to
2C = 2x1=2uF
28.
bt it
2l
10cm 10cm
1ul 10cm L

F_p-_1 10°x2x10°°
t 7 4re, (10x107)

2x107

1072

=9x10° x =1.8N

Theresultant force F, = \/ F?+2FF,cos@+F;

F. =F2 +F2+2FF, cos60’
=1.843=1.8x1.732 = 3.12N

29. Potential on the surface of sphere

19

4me, R

2
19
E_ dre, R

! aq
4dre,

_ 25x10° 250

=227~ 22210
27x10° 27

30. If the capacity of first capacitor is‘c’ then the capacity of second capacitor is‘KC'.
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CV,+CV,  CV

. common potential = =
C +C, C+KC

=V volt
1+K
. . bsing
31.  Anglemade by theresultant f ., withfzis (ie)tana=—7"—7—
a+bcosé

Sem

F & Aem [y
B
F
E
6=tan™ R
Fz
1 q

32.  Energy stored in the 1% capacitor

E:ECV2
2

If second similar capacitor isin contact with the 1¥ one the potential on the second capacitor is V/2.

.. Energy stored in second capacitor

2
:ic(\ij _E
2°\2) 4
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3. ¢ =SA . ()
d
.
C:gco ............ (2)
Co €A _ &AM
d—t( —1) 1—t(1—1j
K d” K
2C° - 3G 3)
1_@_) 2+K
307 K
Dividing (1) and (3)
C 3K 7
- — = = —
C, K+2 6
:>K:&
11

34. i) Electric field increases by afactor K
ii) Charge decreases by afactor K

€A
d

35. C=

36. Electric potential of C =V =V, +V,

_1la, 1 g
dre, 1t Adme,

_ol 1 19 _3ex10%v
dre, |1
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37. ¢,=C,C,=2C,C,=3C,
Inparallel, C=C,+C,+C,=C,+2C, +3C, =6C,

CC,Cy

In series, C =
CC,+C,C,+C,C,

Given that C—C =6C, —>=0 = %0
no1

= C,=1uF

C,=1uF,C, = 2uF ,C, = 3uF

38.  Common potential = Vi +CV,
C +C,
_10x40+15x30 _ .,
10+15

Amount of charge flowing = 10x40-10x34

=60uC
39 Cair :e:jA’ Cmedium ™ EO At
d—-t+—
k

Cmedium _ d 6

= :2
Cor  d-t+l 6-4+2
k 4

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

Chargeq=CV =10x 1= 10uC

Additional charge = Final charge— Initial charge
=10uC-5uC

=5uC
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As the capacitors are connected in series

_e 1 GG |
SRR

As the capacitors are connected in paralel
1 2
Eparallel =E, :E(Cﬁ'cz)v

E CC, _ ©6x4

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

=E:E=6:25

Work done = potential energy at the given distance r = 2+2 = 4cm from the centre of the sphere.

! 2 L}
w=_% _4Roq’ )
dre,r  Arme,r
Sub. (1) in (2)

~ 47Z'><(2><10_2)2><1><(40X10_9)X(9X108)
B 4x107

=144 7J

Thefield at O dueto AC and BD cancel each other..
The field dueto CD is acting in the direction OK and equal in magnitude to E due to AKB.
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Electric potential at a point in free space dueto charge Q is

v=—1 Q_qgiom
dre, 1
P Are,. 10"
r
£ Pt _ 10t am, 107

= E = 47¢,.Q.10% volt/m

Energy stored in afully charged capacitor is %CV2

: A
But V = E x d; Capacity of aparallel plate condenser : ngoT

~. Energy stored = %CV2 =%8(CJI—A>< E*.d® = Energy =%€0E2Ad

Potentia for a concentric shell = 1 _ﬂ

Surface charge density = — =

A
vA:41 {LL&}
e, la b c

_ 4z |d’o b20'+c20'
4re,

Substituting ¢ = at+b the above equation we can prove that
Va=Vc>Vgie,Va=Vc #Vp
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Three capacitors of capacitance C each arein series.
1 1

1 1
. =+
CS Cl CZ CS

- Total capacitance, Ciota = ¢

3
The chargeis the same, Q when capacitors are in series.
Q_Q
V = ==—_=
total C C/3

The electric potentia at a point,
V =Xy -XxZ + 4.

Thefield E=-W =— a_v“a_v“a_vlz
oX oy 0z

~E=i(2xy+2)+ X +k(3x2)
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