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Chapter = 12

Electrostatics
Coulomb’s Law: aépakcity.org %ﬁ

Statement:

“Magnitude of electric force between two charges is directly proportional to the product of

magnitude of charges and inversely proportional to the square of the distance between them.”
Consider two charges q1 and g, placed at the distance rfrom each other. The magnitude of
electric force between two charges F can be written as A

Foxqq,———(a) \‘/ :

1 |
F o~~~ (b) "

Combining above expressions

F e ql qz /f';'._,.

2
r h /:_’ !

9192 " (b)
72 - (1)

Where:k constant of proportionality called Coulomb’s constant. It depends upon the medium

F=k

between charges and its value for free space is defined as
1

4TTE,,
Here,&,is the permittivity of free space. Numerical value of kfor free space is
k = 8.98755 x 10° Nm?*C~% = 9 x 10°Nm?*C~*
Electric force can now be written as

k =

1
F— e Q1¢212
41Te, r
For medium other than free space value of k can be defined as
" 1
 4me
Here, € is the permittivity of medium and it is defined as
€ = E,E,
Here,&,is called relative permittivity. Electric force between two charges can now be written as
1
F= y 9192

4mte, e, 1>
In vector form Force exerted by charge g;0n g, can be written as
—— 1 9192 _

Fl = X r
27 Ame e, r2 1%
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Electric Field:

“Space or region surrounding an electric charge or a charged body within which another charge
experiences some electrostatic force of attraction or repulsion when placed at a point is called

Electric Field.” c@ akcity or J%c
Test Charge: 4 .

A charge with very small magnitude (approaching to zero) so that the effect of its electric field

is negligible is called Test Charge.
Electric Field Intensity:

A measure of the strength of an electric field at a point in space around it is called Electric field
intensity.
It may also be defined as

“Force experienced by a positive test charge at point in an electric field.”
It is a vector quantity and its direction are same as the direction of force.

Mathematical Representation:

The electric field Eintensity due a charge gat a point in space in presence of a test charge q,
can be written as

— F
E=_|---(a)
(1] f il
| .;../'E
Since ~'p
5 1 49, -
= X —gai -
dte, 1 (Y

— {a)

Equation (a) will become
. | 1
% 440 P

E . I]'Ii
Ame, 1r? q, 2
J‘_I
= M2l W /
E — X —21‘ 9 .~ E
4‘”80 F I-_r"a:"’

Here 7is the unit vector in the direction of force as well Electric field

The magnitude of electric field intensity can be written as

1
><q

E =
4te, 12

The Sl unit of electric intensity is Newton per CoulombNC~! or volt per meterV /m.

Please visit for more data at: www.pakcity.org
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Electric Lines of Force:

Imaginary lines drawn to represent an electric field are called Electric lines of force.

Properties of Electric Lines of force: c@pakcity.org %o

e These lines show the direction of field at each point.

e The closeness of these lines shows the field strength (closer the lines higher the field

strength). Lower Field Strength y .
Higher Field Strength

=7/

e These lines of forces are originated from Positive charges and terminated at negative
charges. The direction of lines is in general the direction of force experienced by a

4

positive test charge.
- ' g > %

Y

(a) (b)

e The electric field vectorE is tangent to the electric field lines at each point

e The number of lines drawn leaving a positive charge or ending on a negative charge is
proportional to the magnitude of the charge.

e No two field lines can cross each other.

722

=
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Electric Flux:

Number of Electric lines of force passing through an area is called Electric flux. Area = A
Mathematically: J'
Mathematically Electric flux can be defined as —_ <L
“The dot product of Electric field intensity and Vector area is called —
Electric Flux.” ~] e
¢=FE.A e 1
Vector Area is defined as _ e
“A vector Perpendicular to surface having magnitude equal to the Area of | the
surface is called Vector Area.” Ao
Magnitude of electric flux can be written as ' K
o i
¢ =EAcosO ——(a) < l}
Here, is the angle between Electric field vector and vector area. Y — N
— iJ “ E k
Now,
If we divide the Area Ainto many small segments AAsuch that
A= Z AA
The Electric flux can now be written as
¢=E. ) BA
MAXIMUM FLUX:
/ D.
Letd = 0° >
: : - S
Equation (a) will become — »E
— >
¢ = EA cos(0) >
>
¢ = FA g

ZERO FLUX:
Let 8 = 90°
Equation (a) will become

‘normal

¢ = EA cos(90)
¢$=0

Please visit for more data at: www.pakcity.org
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MINIMUM FLUX:
Let & = 180°

7¢—»
Equation (a) will become ’»
¢ = EA cos(180) . A

B

¢ = —EA — :’

oépakcity.org 9"

Electric Flux due to a Point Charge in a Closed Sphere:

Consider an isolated positive point chargeq. The lines of forces from q

will spread uniformly in space around it cutting the surface of an \

imaginary sphere. Now we want to find flux due to point charge. For this i

purpose, we divide the whole sphere into small patches. Each patch is \ A ¥
denoted byAA . ;-t—’__ E ks

Electric flux can be written as

¢ =EAcosO

As the electric field vector is parallel to each patch i-e the angle between
vector area and electric filed is zero for every patch i-e @ = 0°

Now
¢ = EA cos(0)
¢=EA——-——(1)
Now flux through patch AA,
¢, = EAA,;
Similarly flux through patch AA,
¢, = EAA,
Now following the similarly, the flux through nt* patch can be written as
¢n = EAA,
Total flux through the sphere will be equal to the algebraic sum of all these flux
l.e.
i=1
¢ = z ?;
I=n
i=1
¢ = Z E.AA;
i=n

¢=E§AA;:———(2)
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Since
i=1
A= AA,: = 47TT2
I=n
And
E = 1 %
 4me, " 12

Equation (2) will become

.L _ .
a@pakmty.org%o ¢ =7—X f—z X 4mr?

€o

Hence, The Flux going out of the sphere is independent of radius of sphere.

Gauss’s Law:

It is a quantitative relation which applies to any closed hypothetical surface called Gaussian
surface. It is named after the Karl Gauss (1771-1855) who stated it first.

Statement:

“The total Electric Flux emerging out or sinking into a closed surface in an electric field is

proportional to the algebraic sum of the electric charges enclosed within the surface.”

Mathematically Gauss’s Law can also be defined as

“The total electric flux diverging out from a closed surface is equal to the product of the sum of

: 1
all charges present in that closed surface andE—. ”
(1]

¢ =—

€o

If there aren positive spherical charge bodies of different enclosed in a Gaussian surface then
flux due to each charge body can be written as

_ 0
by ="
_ %
b2 ="
_n
b =
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If total flux diverging out of the surface is ¢ then it may be written as

Application of Gauss’s Law:

a) The Electric Field Due to a Thin Spherical charged Shell:

Consider a uniformly charged spherical shell having radius a as shown in figure below

Now, Electric flux due to the charges can be written as
¢ =EA
Since

For total Flux “¢b ” For this the whole Gaussian surface is divided
into small nth sections having surface area AA;, AA;, AA; ....AA, of
almost equal area “AA” and Electric field “E” is remain parallel and
same for each section. Then the total flux through all sections of
Gaussian surface/Sphere will be:

www.pakcity.org

¢ = Pp1+ P2+ P3......+ ¢n eq(1) v
¢ = EAA;c0s0° + EAA,c0s0° + EAA3€0S0° + .......... + EAA,cos0° . "
cos0°=1 c@ pakcity.org %o

qb = EAA1+ EAA, + EAAs + .......... + EAA,
¢ = E (DAL+ DA, +0As + .......... + DA, SOA= DAL+ DAz +8A3 + e + A

¢ = E (SOA) d0A = Amrr?

TR 7| 4 il E— (b)

Compare eqg. (a) and eq. (b)

E(4mr?) = —

€o
E= 3
4nr2£0
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Ch = 12, Electrostatics, Page 8 www.pakcity.org

Field intensity inside the Shell: t'.-‘u;m‘m
SLUTrTace
For Field intensity inside the Shell consider Gaussian surface consider 7
a Gaussian surface inside the shell having radius r such thatr < a . ,.-*’;
on (a) wi N
Equation (a) will become 1f, - N
q 2 ™ A
= E(4mr~) T oa S N
0 \ /4
q ' +
 4me,r? A y /
Since charged inside the shell is zero there fore h _
E=0 R“‘“——ﬁi.—v——“"f
— . akcity.or %n
Field intensity on the surface of Shell: C’%p ty.org ‘
For field intensity on the surface Equation (a) will Gaussian
— surtace
1_k (4ma?) y, A
< 0 J__;-"'"-:T—“"*-\.K 'J s
E = AN VA"
41e,a?
. A7 4 4+
4, AL
Field intensity outside the Shell: \ P
Lﬁk*«fx"‘——__,—#j’tff
For Field intensity outside the Shell consider Gaussian ' TR

surface consider a Gaussian surface inside the shell
having radius r such thatr > a .
Equation (a) will become

2 Ednr)
80
q
E =
Ame, T

b) Electric Field Due to an infinite charged Sheet:

Consider an infinite positive charged sheet as shown in figure. The = .
electric filed intensity due to this charged sheet can be find out by . g

i
/
&

using Gauss law. Consider a cylindrical Gaussian surface passing E

']

through the charged sheet as shown in figure.

Since, there is no electric line of force through the surface area of

{
X & X X > B § &

T G e A

Gaussian surface there is no electric flux through the surface area.

Gaussian
cylinder

Please visit for more data at: www.pakcity.org
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¢, = (0)A;cosb
¢1=0
Electric flux through the two-cross section of the Gaussian Surface
¢, = EAcos@ 3 ; ¢
c@pakmty.org 89
¢p; = EAcos6 g
Since the angle between electric line of forces and vector Area is 0°

, = EA cos(0)
¢2 — EA

For second cross section area
¢; = EAcos(0)
¢3 — EA

Total fluxgp can be written as

® =@+ P+ P
o =0+FEA+EA
¢ = 2EA
According to Gauss law
q
gy
2EA = -
80
q
Fs 72z, | A
Charge densityo can be defined as
g=3
A
Equation (a) will become
o
E= 2¢g,

Please visit for more data at: www.pakcity.org
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c) Electric Intensity Due to Two Oppositely Charged
Sheets: 1

Consider two metal plates of same area places parallel to each other  * -

w

such that the distance between them is much smaller than their area.

If the plates are carrying the equal amount of charges the flux leaving
the positive plate is same as the flux entering the negative plate. ' =

Electric field intensity for both plates will be same as for infinitely

ag
charged sheet i.e 3 . 2
: 2z, o@pakcnty.org &

Net Electric field intensity at any point between the plates will be

L.
- 2g, 2¢,
o

E=—

80

. 0 _
E=—T

80

Here,7 is the unit vector directed from positive plate toward the negative plate.

Electric Potential:

The electric potential in an electric field at a point is defined as:
“The amount of work done in moving a unit positive test charge from infinity to that point
against the electric forces is called Electric Potential.”

Mathematical Explanation:

Consider test charge g, placed at a point in an electric field. If the Work done in carrying the
that test charge to that point is W then electric potential V can be written as

V——E——m)
ak

Here, Negative sign indicate the work done against the field
The Electric potential energy can be written as

U=-W
Equation (a) will become
U
V=—
9o

Hence electric potential can be defined as
“Potential energy per unit test charge is called the Electric Potential.”

Please visit for more data at: www.pakcity.org
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Electric Potential Difference OR Potential Difference:

“The amount of work done in moving a unit positive test charge from one point to another point
in an electric field is called Electric Potential Difference or Potential Difference.”

Mathematical Explanation:

Consider a positive test g,charge present at point awhere its potential energy is U,.This test

charged moved to point b within the electric fieldwhere its energy becomelU,.

The electric potential energy at point a can be written as C% pakcity.org 99
Ug
Vo=—
qo
Similarly, electric potential at point b can be written as
U
Vb — _a
qo
The change in electric potential or potential difference between point a and b can be written as
u, U
V,— V=2 -2
4o Yo
Uu,—-U
Va . Vb __a b
do
AU
AV = —
do

Above expression represent the potential difference between the two points in Electric field.

Relation between Electric Field and potential Difference:

Consider a positive test g,charge present at point a.This test charged moved to point bwithin

the electric field. Such that displacement vector from ato b is AS.
The work doneAW against the electric file in moving that test charge to b can be written as
AW =F .AS — —(i)
SinceF = qof, equation (i) becomes
AW = qOE.B
AW = q,EAS cos 6
AW = q,EAS cos 6

E
E 6

If the angle between the electric field and displacement vector is 180°then Electric field
intensity can be written as:

E=——
AS

The quantityAV /AS is called the potential gradient so the electric field intensity at any point in

space is “Negative of rate of change of potential with respect to displacement.”

Please visit for more data at: www.pakcity.org
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Absolute Potential near an Isolated Point Charge:

Consider two points A and B in a straight line at distance

r2and rgrespectively from a point charge g as shown in figure. q 2 >
In order to determine the potential difference between point <+\ B izt
AandB a test charge should be moved from point AtoB. Since jrB
the distance between point AandBis considerably large ;g
determining potential difference in steps. 'y
Potential difference AV,,between point Aand1 can be written Ta
as
AVAl _ _EQO(TA — rl)
do
AVyr = —E(rg —11)
Since E = K—g
r

Kq
AVyy = _T_Z(TA —75 ) ———{(1)

Here 1 is the geometric mean ofrzand rq i-e

r = .,/Tyrq
2

Tr =TAT1
Putting in equation (1) we get
q
AV, = ——— -
Al Ty (G w )
T4 i
AV, = —K (———)
= : TaTn,  Tapn
W = Kg(E- 1)
41 T q T,

Similarly, potential difference AV, between point 1 and 2 can be written as

1 >4

AV, = —Kq (-]

Following the same procedure potential difference AVgy between point B and N can be written
as

1 1
AVgy = —Kq (R - a)

The total potential differenceAV g between point AandBwill be the sum of the potential
difference of each step i-e

Please visit for more data at: www.pakcity.org
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AV—K(l I)K(l 1)+ K(l 1)
BA = qu r qrz s qu

I'p
AV _K(1 1,1 1, 1 1) Kci k
BAa = —Rq e ey vy pakcity.org

rqa 7Tp
1 1
Vp—Va=Kq|\————|——— (2)
rp Tg»p

Now to find the absolute potential Vgat pointB let the pointAto be at infinity so that
potentialV 4 at pointA is Zero.

Equation (2) will become

1 1
VB_O:K"(E_E)

K
VBz_q
Ip

In general potential Vat a distance rfrom the charge gcan be written as

K
v=—1
r

Electron-Volt:

Consider the expression for electric potential due to an electron

U

V=—

e
U=¢eV

Putting the units, we get
Joules = Charge of electron X Volt

Hence, we get a unit of energy called the Electron-Volt (eV).

Relation between electron volts and potential energy can be expressed as

1leV = 1.6 x 10719

Electron volt is very useful unit. In atomic and semiconductor physics energies are frequently
expressed in Electron-Volts.

Please visit for more data at: www.pakcity.org
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Capacitor:

The capacitor is an electrical device that can store electrical charge, thereby creating an electric
field that, in turn, stores energy. It is also called Condenser.

Construction: +Q -Q
System of two conductors separated at a distance “d” by an i 5 >

insulating medium such as air or any other forms a capacitor. The * . -

conductors could be of any size but the distance between them + air -

should be very small as compare to their size. i 5 S

>
Mathematical Explanation: * R - —
Since the energy stored in capacitor is dependent on the electric Y i . - =
< >

field intensity between the conductors which depends on the
charge stored on each conductor the more the charge stored higher the potential difference
between the conductors.

Therefore, the potential difference between the plates is directly proportional to the charge
stored on each plate. i-e
qxV

q=CV
Here, Cis called the capacitance of capacitor or Capacitance which may be defined as

“The ability of a system of conductors and insulator (i-e capacitor) to store electric
charge is called Capacitance.”
It may also be defined as

“Charge stored per unit voltage developed across it is called capacitance.”

Capacitance of a device is dependent on the Geometric arrangement of conductors and the
insulated medium between them.

Unit:
The unit of capacitance is Farad(F)

Farad is very large unit so for practical purpose convenient units are

. — -6 . F
Micro farad uFF = 107° F gépakmty.org}

Pico farad pF = 107 12F

Please visit for more data at: www.pakcity.org
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Parallel Plate capacitor:

A capacitor made by the placing two conducting metal sheets parallel to
each other such that the distance between the plates is very small as
compare to the facing area of plates is called Parallel plate capacitor.

Expression for Capacitance:

Consider to oppositely charge metal plates having charge q placed at the distance d from each
other. If the medium between the plates is air the electric field intensity between the plates can

be written as

-+
»
*
+
+ !
*
+
+
+
9
-
+
+
+

E= ol 1
=o -
Since
oy |
A
q = cA
Now since
V =EAS = Ed
B od
— -

q j Diglectric
CO — V ﬂreaﬂuﬁ: ﬁreaﬂh +: 4N : {In¥ulator)
Putting values, we get
e/
N ed
80
P

0 d

From above expression it is clear that the capacitance of a capacitor is dependent on the
geometric properties of capacitor and the medium separating the plates.

If the medium between the plates is other than air the capacitance of the capacitor will be

¢ = % _ Aefr o] pakcity.org?:

C=C,&,
Hence the presence of a dielectric medium increases the capacitance.

Please visit for more data at: www.pakcity.org
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Effect of Dielectric on Capacitance:

+ ’
Consider an air-filled capacitor charged at a certain voltage so F > E, [
that an electric field E, is set up between the plates of a:'D

capacitor. > @

Now if we introduce a dielectric medium between the plates dDXdbD XA

due to the potential difference between the plates of capacitor ap CDEDC'D

the Molecules of Dielectric medium get polarized as shown in

figure and an electric field Epis set up due to the polarized <i> CD CD
molecules of the dielectric medium since the Electric field set C- [ CD CD

up by the molecules is opposite to Electric field E,the net A XA CE
electric field E become less than E,which in response

decreases the potential difference between the plates and
hence more charge has to be stored on plates to mention the Voltage across the plates. So, the
charge per unit Volt is increased which is defined to be capacitance.

Capacitance of a Parallel Plate Capacitor When Dielectric is
Completely Filled between the Plates

Let the space between the plates of capacitor is filled with a
dielectric of relative permittivity &,..The presence of dielectric

s
reduces the electric intensity by g.times and thus the capacitance iﬂ =
increases by er times. +§ -

= M |3
C = C,s, Tz
#f -
;_.-*";"':&L d-1 <
Ae  Ag,e, = =
(= e
ALY
+| I—

When both air & dielectric is present between plates:

Electric intensity when air is present
. o
1 = c

Electric intensity when air & dielectric both are present
o

Fs =
2
Eo€r

The potential difference between plates is

V=Vi+\V>

Please visit for more data at: www.pakcity.org
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ButV = EAS
aépakcnty.org%o V = E(d—t) + Ept
old —it
y=24-n 9,
80 gOET
o L
V = —{(d—t)+ —}
o Er
o 1
v =2{d +t(=-1)]
80 ST'
o 1
v =td +t(=-1)]
80 ET'
But, o =1
A
el oG- 1)
= t|—-1
¥ Aeo{d & By
Sinceq = CV
cV 1
v = Lhase(2o0)
Ag, £s
= & {d+t(1 1)}
- A er_
7] Aeg;

{d + t(-é—,l;— 1)}
Combination of Capacitors:
Capacitors connected in parallel:

www.pakcity.org

Consider three capacitors having(y,C, , C;capacitance respectively are connected in parallel.

We can replace them by an equivalent capacitor having capacitance(,. A charge q given to a

point divide itself resides on the plates of individual capacitor as g4 , q,, g3 respectively.

Since
q=CV
Hence, the total charge stored in parallel combination is equal to the

sum of charge stored across each capacitor in combination.
q=q1+q2+tQq3

CeV —_ C]_Vl + Csz + C3V3

Since V= Vl — VZ — V3

CeV —_— C]_V + CzV + C3V

Please visit for more data at: www.pakcity.org
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CeV — (C1 -+ Cz -+ Cg)V
Ce — C1+Cz +C3

Hence, the equivalent capacitance of capacitor connected in parallel is the algebraic sum of the
capacitances of each capacitor in the network. For parallel combination of n capacitors above
expression will become.

C,=C;+C;+C3+--+C,

Capacitors connected in Series:

Consider three capacitors having(C;,C, , C3capacitance respectively are connected in parallel.
We can replace them by an equivalent capacitor having capacitance C,.

Since

q

—=V

C
Hence, Sum of individual voltage across each capacitor is equal to the Voltage of source.
I-e
V=V1+V2+V3 ?1 Co Ca

|
- |
e 1 1 3 ’ y " ) "
Since the charge developed across each capacitor is same /4 t/
Oe vV

q =41 = 42 = 43

Above expression will become

1 1 1 1

oépakcity.org @-a & & T i i o

Hence, the reciprocal of equivalent capacitance of capacitor connected in series the algebraic

sum of the reciprocal of capacitances of each capacitor in the network. For series combination

of n capacitors above expression will become.

1_1 1 1 1
E & O b C,

Please visit for more data at: www.pakcity.org
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CHAPTER-12 NUMERICALS a@ pakcity.org %n

PAST PAPER

1990

Q.4. (c) An oil drop having a mass of 0.002kg and charge equal to 6 electron’s charge is
suspended stationary in a uniform electric field. Find the intensity of electric field.
(Charge of electron = 1.6 x 107°C) (2.04 x 10'® V/m)

1991

Q.4. (c) Calculate the potential difference between two plates when they are separated by a
distance of a 0.005m and are able to hold an electron motionless between them.

(Mass of electron = 9.1x10731 Kg) (2.79x10713 volts)
1993
Q.3 (c) Calculate the equivalent capacitance and charge on 5uF capacitor as show in the figure
Ci=3uF -
C= 2|..l. F ' I
1 2. 0OuF
C3=5uF 11 4 | —
Cs=4pF 3.0uF C3
V = 10 volts 5lulp
C4
L < I I > 4
4ukF
Iv
1]
10 V
(6.1uF)
1994

Q.4. (c) Two horizontal parallel metallic plates, separated by a distance of 0.5cm are connected
with a battery of 10 volts. Find:

1. The electric field intensity between the plates.
2. The force on a proton placed between the plates. (2000V/m, 3.2x1071® N)
1995

Q.4. (c) Two capacitors of capacitance 400uF and 600uF are charged to the potential difference
of 300volts & 400volts respectively. They are then connected in parallel. What will be
the resultant potential difference and charge on each capacitor? (360V, 0.144C,
0.216C)

1996

Q.3. (c) A thin sheet of positive charge attracts a light charged sphere having a charge —=5x107°C
with a force 1.69N. Calculate the surface charge density of the sheet.

(€o = 8.85x 10712 C2/Nm?) (5.98x10°coul/m?)

Please visit for more data at: www.pakcity.org
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Q.4. (c) A particle of mass 0.5g and charge 4 x 107°C is held motionless between two oppositely
charged horizontal metal plates. If the distance between them is 5mm, find:
(i) The electric intensity (ii) The potential difference between the plates.

(1225V/m, 6.125 V)

1997

Q.3. (c)A capacitor of 200 pF is charged to a P.D. of 100 volts. Its plates are then connected in
parallel to another capacitor and are found that the P.D. between the plates falls to 60
volts. What is the capacitance of the second capacitor? (133.33pF)

1998

Q.3. (c) Calculate the force of repulsion on +2 x 1073 coulomb charge. If it is placed before a
large vertical charged plate whose charge density is + 20 x 10~* coulombs/m?.(2.26 N)

1999

Q.3. (c) Two capacitors of 2.0 puF and 8.0uF capacitance are connected in series and a potential
difference of 200 volts is applied. Find the charge and the potential difference for each
capacitor. (3.2 x 10™*Coul, 160V, 40V)

2000

Q.3. (c) A charged particle of —17.7 uC is close to a positively charged thin sheet having surface
charge density 2 x 108Coul/m?. Find the magnitude and direction of force acting on the
charged particle. (0.02N, towards the —ve charge)

2001

Q.3. (c) A parallel plate capacitor has the plates 10cm x 10cm separated by a distance of 2.5cm.
It is initially filled with air, what will be the increase in its capacitance if a dielectric slab
of the same area and thickness 2.5cm is placed between the two plates? (Take €r = 2)

(3.54pF)
2002 (Pre-Med. group)
Q.3. (d) Find the equivalent capacitance in the given circuit and charge on each capacitor:

C2
|
| | | 2.0uF |
6.0uF h
4!1!: (3uF, 30 puC, 10 uC, 20 pC)
" o@ pakcity.org%o
11 '
10 V

Q.4. (d) A small sphere of weight 5 x 10N is suspended by a silk thread 50mm long which is
attached to a point on a large charge insulating plane. When a charge of 6 x 1073C is
placed on the ball the thread makes an angle of 30° with the vertical; find the charge
density of the plane. (8.515 x 1077 C/m?)
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2002 (Pre Engg. group)

Q.5. (d) A proton of mass 1.67 x 107?27 kg and a charge of 1.6 x 107°C is to be held motionless
between two horizontal parallel plates 10cm apart: find the voltage required to be
applied between the plates. (1.0228 x 1078 V)

2003 (Pre Med. group)

Q.5. (d) A particle carrying a charge of 10~>C starts from rest in a uniform electric field of
intensity 50Vm™ Find the force on the particle and the kinetic energy it acquires when it

on is moved 1m. QpakCiW-Org %‘3 (5x107*N, 5x1074))

Q.3. (d) An electron has a speed of 10° m/s. Find its energy in electron volts. (2.8125eV)
2006
Q.3. (d) How many electrons should be removed from each of the two similar spheres, each of

10 gm, so that electrostatic repulsion is balanced by the gravitational force?
(5.39 x 10° electrons)

2007

Q.3. (d) How many excess electrons must be placed on each of the two small spheres placed
3.0cm apart if the force of repulsion between the spheres is 107°N? (625 electrons)

2008

Q.3. (d) A capacitor of 12 uF is charged to a potential difference 100V. Its plates are hen
disconnected from the source and are connected parallel to another capacitor. The
potential difference in this combination comes down to 60V. What is the capacitance of
the second capacitance? (8LF)

2009

Q.3. (d) A proton of mass 1.67 x 107" kg and charge 1.6 x10™"” C is to be held motionless
between two horizontal parallel plates 6cm apart; find the voltage required to be
applied between the plates. (6.13725 nV)

2010 Q2. (x)How many electrons should be removed from each of two similar spheres each of

10 gm so that electrostatic repulsion may be balanced by gravitational force (e =1.602 x 10™° C)?

(5.4 x 10° electrons)

2011

2. (vii) A proton of mass 1.67x107%?7 kg and charge 1.6 x1072°C is to be held motionless between
two parallel horizontal plates. Find the distance between the plates when the potential
difference of 6 x 10~ volts is applied across the plates. (5.86 cm)

2012

Q2(xiii) Two-point charges of +2 x 10°* Cand -2 x 10" “ C are placed at 40 cm from each other. A
charge of +5 x 10> C is placed midway between them. What is the magnitude and
direction of force on it?
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2013

Q2(xi) The surface charge density on a vertical metal plate is 25x10° C/m?2. find the force
experienced by a charge of 2 x 101°C placed in front close to the sheet.
(€0 = 8.85 x 1012C/Nm?)

2014

Q2(viii) A 10uF capacitor is charged to a potential difference of 220V. It is then disconnected
from the battery. Its plates are connected in parallel to another capacitor and it is found
that the potential difference falls to 100V. What is the capacitance of the second
capacitor?

2015
Q2(x) A thin sheet of positive charge attracts a light charged sphere having a charge —=5x107°C
with a force 1.69N. Calculate the surface charge density of the sheet.
(€Eo = 8.85x 10712 C?/Nm?) (5.98x10®coul/m?)
Q2(xiv) How many electrons should be removed from each of two similar spheres each of 10 gm

so that electrostatic repulsion may be balanced by gravitational force (Gravitational
constant = G =6.67 x 1071*Nm?/Kg? and K = 9 x 10°1'Nm?/C?)? (5.4 x 10° electrons)

a@ pakcity.orggo
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