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Section A

1. (a) Electric field intensity 1
2. (d) Zero 1
3. (c) Zero 1

Section B

4. The conservation of charge is a fundamental principle in physics stating that the total
electric charge in an isolated system remains constant over time. This means that charge
cannot be created or destroyed, only transferred from one object to another. 2
5. The surface, the locus of all points at the same potential, is known as
the equipotential surface. No work is required to move a charge from one point to
another on the equipotential surface. In other words, any surface with the same electric

potential at every point is termed as an equipotential surface. 1
(i) Two equipotential surfaces can never intersect. (.5)
(if) Always, the electric field is perpendicular to an equipotential surface. (.5)

6. If the point is a distance x from the +3Q charge, then it is x-4 away from the -Q charge. If
we define right as positive, we can write this as:
K(BQ/x)-k(Q/(x-4»)=0 1
where the minus sign in front of the second term is not the one associated with the
charge but the one associated with the direction of the field from the charge.
The k's and Q's cancel. Re-arranging gives:
3/x2=1/(x-4)>
3(x? - 8x + 16) = x?

x?-12x+24=0 1
Solving this using the quadratic equation gives two answers: X = 2.54 cm and x = 9.46
cm. 1

7. Since both the points P and Q are on the equatorial line of the dipole and V = 0 at every
point on it, work done will be zero. Also the force on any charge is perpendicular to the
equatorial line, so work done is zero. 2
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Solving, we get,
F=6=10"3N

2
Section C
9.
T = PE sin @
= q (2a) E sin &
E-x"g=q » O.02 > 107 3 sin &0
=g =83 1002 C
P.E. =— pEcosea
= — g (2a) cos 8
=— 8x 10 x 0.02 =< 10°
> COs SO0~
=— 8. 3

10. A parallel plate capacitor is a type of capacitor that is constructed by two parallel
conducting plates and a dielectric material between them?
W e know electric field due to charged metallic plate

E, = 26 (as charge presentonly one surface)
<o

Similarly E; =

(o3
2 e,
Hence net field between two plate

E=E,+E,=-2 +_2% _ <
2e, 2¢ <, 1L
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Now potential difference between two plate

Vv =Ed=2d
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The capacitance of a capacitance increases when a dielectric is introduced between its plates
because the capacitance is related to the dielectric constant k by the equation: C=keoA/d. 3

— C

11.
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ANSWER

Coulomb's law states that the electrostatic force
between two point charges is directly
proportional to the product of charges and

inversely proportional to the square of distance
between them.
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According to Coulomb’™s law. electric force on
charge - due to charge 4.

ol 1 Gid= "
Z1 = Frz
411:8'() o
|J"2'|i

Here, roq 1s 2 unit vector mowving from o gq to go.
Then,

Foy = — iz
4JTE|_] | ro o I i<
— . — —»
or ., = 41:‘5 _?1{?_.,3 (re— 7y ) A1)
o a3
12.

Causs’s law im electmostatics = 7 The surface imbegral

of electrostatic Feld E produced by amny sSolaroes
ower amny closed susrface S5 enclosing a wolummes W
il wracwuurm, e, total electric flux owver the oclosed

surface S5 im wacuurrm, is X tHrmes thee total charge

Oy comntaimed imside S5, f.e.

 — E_‘ig L P 1
- = fE.a = _
$E. @5 = T . E.sas — T
= o rs Ep
- E § ds = 2 — E . 4msr2 = T
€go Ego
. - X a
o E, = drmey 2
At any point on the surface of the shell,
r = R
. - X g
o Er = QAme, RZ
If o is charge density
s g = 4rtRZc
R P o 1 amtR >
T r T ameg RrR=
Therefore, E, = ; 15
Inside the surface of the shell Electric field will be Zero because g=o. 0.5
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