Electric Potential

Physics
3. Electric Potential
(i) Potential due to a Point Charge: e Hence, the potential difference
e Letatest charge qo be brought in from between points A and B is
a point A to a point B in an electric field Wag q 1 1
! . Vg—Vy=—22=—T1 | — - —
against the repulsive force on qo due to 90 4me X4

the charge q

¢ When test charge qq is at distance x
from the charge g, then force on the
test charge g, due to the electric field

e If point A is at infinity, then work done
in bringing test charge g, from infinity
to point B in the electric field of source
charge q will be equal to potential of

of source charge q is e = % F :
g V= 9
= dmey 4 the point B i.e. 4% x5
e Now, if the test charge qo is brought in e So, electric potential of a point distant r
by distance dx, the work done by the from the source charge q is
external agent is Y- 1 q
dW = Foy X dx = — F, dx Arey T
AW = o= 400 (ii) Potential due to a Group of Point-
dmey Charges: The potential at any point IW toa
e Hence, the work done to shift the test | 9roup of point- charges ql, . nd by
charge qO from A to B is calculating the p\ (:ieac charge

and then g ra|cally
WAB—J" aw = f 4ne0 x2dx
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Q helium partlcle ) € Q3. Obtain an expression for the electric

at the ortgin (0, 0). How much waok¥k is done in potential at a point which is at a distance r from
taking an electron from x =3 cm to x = 6 cm? the point charge Q.

Q2.: A charge of 5 C is placed at the centre of
a circle of radius 10 cm as shown in the figure
below. Calculate the work done in moving a
charge of 2 C from point A to B on the
circumference of the circle.
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