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2. write two properties of electric fieldline. (1Marks)
Ans : - ↓ field line start from the charges

and end at-ve charges. If there

is a single charge , they may start
or end at c .

2. Two field lines can never cross

each other.

3. They don't form any closed loops.

2. (i) write the statement of Gauss's law for electrostatics . (H2)

(ii) Draw a diagram & derive an expression for electric field due to

a uniformly chargeda plane sheet at a point near the sheet . (112 +2)

iii) In a given diagram write the value of · q = 2 MC

electric flux passing from the surface. · q2 = - 1MC (1/2)

Ans (i) Gauss's Law-Electric flue through a-
--

closedSurface is 250 times of total charge enclosed in surface .

P=
(ii)

-> o Suppose there is uniformly charged o

plane sheet witha surface charge density .

O P There is a point patr I distance from
* &

=V- Sheet .

-> By the direction

A
desino-

of components it& dE

O decosotdecos is clear that net

PidE electric field is inV

Bo DESino
direction of op

-
Calculation of Electric-field -

I.TEDSo



-> Take a cylindrical gausian surface passing through sheet .

-> According to gaussLaw-

Gas=
Sedscoso + Sedscoso + Sedscoso = 2q

To
Si Sa Say

Sedscoso + Sedscosso + Sedscoso = 2q E coso = !
To

Si Sa Say cosgo = O

jedS + JedS= [0 = Ea

5
Si Sy

Efds + Efds =
SI

53

=3 + ES =
CES=

E=
0

in Vector form

- * is the unit vector
It to charged surface)

GraphblWECU-1-
not depends one .

- 8 -

(iii)
· q = 2 MC

· q2 = - 1MC
# za=xO
9=R== 1 . 13X0v

or NMP

S
B

3. Define electric flux . Apply Gauss' Law to obtain an expression for the
electric field intensity at a point due to an infinitely long uniformly
charged straight wire. Draw the necessary diagram . 22+ 2+1 = 4]



#s-Electricflue- Dot product of electric field intensity and area

Vector is called electric flux.
p = E .5

Oz 5 unit-NmP or vxM

p = gE.s

Electric field intensityc long uniform charged straight wire-

Suppose there is uniformly charged o

plane sheet with1 linear charge density .

There is a point patr I distance from
sheet . On this point we want to calculate

&

t
DESing

DE

Electric field.

- decosd
G · 1 -> desinC component of electric field

D &

&
dECOSX are equal in magnitude and opposite

d E
~ in direction so they cancel each other.

DESinG

-> dEcos component of electric field are

in same direction. So direction of EF is I

to the wise .

-> To calculate Electric field we assume a cylindrical gaussian
surface around wire .

Is according to gaussLaw-

=
jedscoso + jedscoso + fedscoso- SI S2Fi SI S2

0 = 0:

dedscospo +Jedscosofedscosgo
· Eas + O=LosSe

Ejds= qx = 2/14

E(248)=
E=

EMEOS

J

E=r



E=
In vector form-

↑ E=
T

where i a unit vector
- 8- in I direction of wire

:8

4. Write Gauss law .

Ans- According to this law" flux linked with any closed surface is

always 150 time of total charge enclosed by
closed Surface

"

4=

f
5. (a) Derive a relation for electric field due to an electric dipole at a point

on the equatorial plane of the electric dipole . Draw necessary diagram .

(b) An electric dipole of charge t 1MC exists inside a spherical Gaussian

surface of radius 1cm · write the value of outgoing flux from the
Gaussian surface .

#s- (a) Electric field due to electric dipole at equatorial point -

ESino

Suppose we have electric dipole of p
1

dipole moment. (P = &29) · we want to
O

P · ( > E, cosO calculate electric field intensity at V
S

O ↑E2COSO ↓ distance from mid point of 0.I↑~ -
Electric field at point p due toa charge-

99
6
10

·
O

·
↓I (a+a-

- q
129-

El=
+92)

E=2
-> Electric field at point p due to -q charge -

E2 =+92) 3

Ex=a



E = Ez = f=
->

E
,
sinc & E Sino component of electric field are equal
in magnitude& opposite in direction so they cancel
each other.

->
So Net electric field at point P-

Eeq = E
, coso + EcosO

Eeq = ECOso + Ecoso

Eeg = RECOSO

Eeq= COSO-

coso=
put in eg①

Fea=+93

Eea=A2/31

&ua 808+a = 82
,
299 = p}

Eeq=312
Vector form E=-
& direction opposite topyEeq= tre to-ve

(b) Total charge enclosed by the spherical Gaussian Surface -

24 = 1M) - 1MC = 0

=
↳= 0

B

6. write the definition of dipole moment .

Ans- product of magnitude of any one charge and distance blu
both charges is called dipole moment.

↓I -q p = q(2)& &

-29-
-xist- COM

~

Direction--9 to + q

7. write Gauss's Law . Determine the electric field at the points which
are situated outside and inside of a uniform charged thin spherical



Shell . Draw Necessary diagrams of Gaussian surfaces.

As- Uniformly charged thin spherical shell
(conducting Sphere

Suppose we have a uniformly charged sphere of a

radius R and charged 9 we want to calculate electric field at
↓ distance from centre.

(i) Electric field dintensityoutsidehell (R) - According to gauss Law-

t
+ + q Secs-

t

t up
+

+

+t · Jedscoso = El

+ To
↓ 0 = 0

:

t
t

&
+ + + +

+ EJds= Ecos,
= (un --

E=
Fout=

(ii) Electric field dintensityface ofthhel(
To

= (UMR?) = q

To

Esurface=

(iii) Electric field dintensity insidethel (0(R) -

+
+ + + x +

+

+
T

R TT
+

Total charge enclosed by gaussian surface
X is zero . So

,
electric field intensity inside

T ⑧

* the shell will be zero .

2

T Eq=0 # 29 = 0

*
x

t

t

X ↓ Es Es Ein = o
T

+ + +
t

Fout Xt Einzoin = o Foutd
82 83

UTR V= R V= 0 V = RUSR
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8. State Gauss law in electrostatics. Derive an expression of electric
field due to an infinitely long straight uniform charged wire. Draw

necessary diagram. [1+ 2+ 2 Marks]

Opp
No question asked

BOARD-8018
---

9. Define electric field intensity . [MarkS]

Ans- =)lectric field intensity at any point in the electric field is equal
to the force acting on a unit positive test charge at that point.

E = E wit - NK
To

BOARD-80180Gpp---

10 . What will be the value of electrostatic force blu two point charges
when a conducting medium is present blu them ? [L]

Ans In presence of medium electrostatic force blu two--

point charges are -

Fin=
Er of conducting medium isa

So
, Fm = 0

1. (a) Define dipole moment .

(b) Derive expression to find electric field intensity at a point on

equitorial line of an electric dipole : Draw necessary diagram .

[ L+ 2+ 1]

B-801g

22 (a) write statement of gauss law . Derive expression of electric field
due to uniformly chargeda non-conducting sheet at a point near

to it.

(b) find flux in shaded area-

2q = 2-1 = 1M2

> 0=

& x



13. Define electric dipole moment .

B-8080
No question asked

Bo-80800pp
1. what is electric dipole ? Obtain the expression of the electric field

at a point on the axial line due to electric dipole . Draw necessary

diagram.

Ansin Pair of two equal and opposite point charge separated by very
Small distance is called electric dipole.

+ q - q
·

-29-

Expression of electric field at axial line-

= a
⑧

-a+a-
· > azialline

- q · ↑9 P

=i
= is electric field intensity at point p ,

due to +-

E=as

& is electric field intensity at points,
due to-9-

E=a) 2

= & Es are in opposite direction
& E2]Es

8 o
,
Net electric field-

E = E1 - E2
2>-al

3]E = kq[ta-CT
E = kq[(r2+a+ 2ra) - (82+a-2(a)]202-9233

= = Ka [u +atara-r2-a+ 209] GU 82]
(02)2

E = k9[
E=(



E=(

E=

vector

form direction : - along directiona
of dipolemoment

[- ato +q]

1.5 . What is electric flux ? Derive an expression of intensity of electric field
at any point due to ano linear charged wire by Gauss Law . Draw

necessary diagram.

BR-808
-

2

1) There are 'n'electric dipole situated inside a closed surface. The

value of net electric flux leaving from the closed surface will be-(Mark)

(a) na/er (b) 9/20 ( /nEo (d) Zero

Ans-zero

17. Define intensity of electric field . Obtain the formula for the intensity
of electric field at a point on the anial live due to the electricdipole .

Draw necessary diagram. (1 + 2+ ) = 4)

Bo-808
1)8. The SI unit of electric flux- [1MarkS]

& NEM2 ⑥ NEM N**M @N+ I'm

Ans-NCTm2

19. In Millikan's experiment , the charge found on a charged droplet
was-6. 4x101c

,
then write the number of electrons in that charged

droplet. [1 Marks]

Ans- a = ne

n = Ple
u =(ux,019 = ye-

1 . 6 X1519

20· write the definition of electric dipole. An electric dipole placed in

uniform external field. Calculate torque. [ I +2 MarkS]
a

a a are
Ans-

nE -casino-Y
+q

1.
E To
M

=> o 20- L

-

9()
- qE



Suppose an electric dipole is placed in uniform
electric field E . Dipole moment of dipole is p and angle blu dipole
momentand is 0.

-> Force on both end of dipole is equal and opposite
So

,
net force is zero and due to it no translatory motion in

dipole .

-> But line of action of both force is different

So ,
Due to which torque is produced . So

,
there is rotational

motion occur in dipole

Torque = force x1 distance blu lineof
action of force

2 = FX2a Sino

2 = qE(2asind)

2 = (9 . 2a) ESino

2 PESinO

2=x

direction of I will be 1to the both EXT according
toRight hand thumb rule.

B-808
21. The SI value of permitivity of free space of vaccum is-

a 9X109 NM2/c b . 94109 Nm2/c
C . 8 . 85X1512 c /NM3 d. 8. 85 x1012cNm2

Ans - 8. 85 x151/NM3

22 · A uniformly thin charged spherical shell has an electric field at
all points - inside it.

As-zero

23. Show electric field live due to a single charge (970).
Ans--

9)0 same charge
>

> >

940 opposite
charge

>

>
-



B-808

24. The electric fluxe on a Gaussian Spherical surface of radius 15 cm,

drawn with a point charge as the centre is $ · If the radius of
this surface is tripled then electric flux passing through the
Surface will be -

a : Zero b . 0 C . 36 d . /
Ans-I

25. The field lines of a single the charge are radially-
Radially outward.

26 . Derive formula for the electric field due to electric dipole at
any point on the equatorial plane. Draw necessary diagram.

27 obtain an expression for the electric field at any point due
to a uniformly charged infinite plane sheet with the help
of Gauss's law. Draw necessary diagram .

Additional

1. field line start from +ve and end at-ve charge .

= there is a single charge , they may start or end
at infinity.

2. Electric field lines do not form any closed loop.

3. Tangent drawn on a point on field line denotes

direction of electric field.
4. Two field line can never cross each other.

If they did ,
there will be2 directions of

electric field at intersection point ,
which is not

possible.

&
Best of Luck for Exam


