2014/2 ENGINEERING DEPARTMENTS PHYSICS 2
RECITATION 3

(Electric Potential)

1. (a) Find the work done by a displacement of +2q charge from A(0,6a) to -’l]
B(3a,0). =2q
(b) Find the potential energy of the new system. 2a
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2. A uniform electric field of magnitude 325 V/m is directed in
the negative y direction in Figure 2. The coordinates of point _
A are (-2,-3) m, and those of point B are (4, 5) m. Calculate the c . B(4.5)
electric potential difference (Vg - Va) using ACB and AB paths.
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An electric dipole consists of two charges of +5 uC
and -5 pC are placed at the points with
coordinates (-0.2; 0)m and (0.2; 0)m, as shown in
Figure 3. A test charge of qo=3 uC is moved from
the point x=0.6m to the point x=-0.4m with
constant speed over a semicircle path intersecting
y axis (radius of the path is 0.5m).

How much work is done to move the test charge?
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4. Athinrod of length L with charge per unit length A lies along the v

X axis, as shown in Figure 4.
a) What are the electrical potentials of A and B points?
b) If the thin rod has a non-uniform charge density of A=ax (a: B
constant), calculate the electrical potentials of A and B points. Y_T_
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5. (a) When an electron is accelerated from plate A to plate B by an electric field, it gains kinetic
energy of 5.25x10'%° J. What is the potential difference between the plates? Which plate has

the high potential?

(b) The electrical field for the region is E =5x% —3j +2k kV/m. point A is located at

origin and point B is at (4,3, O)m.

A(0,0,0) and B(4,3,0).
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Determine the electrical potential between the points of

Electrical field is formed from the high to low
electrical potentials. Addition to this, electron
moves reverse direction according to the
electrical field that is why plate B has the high
potential according to the potential of point A.

3 2 2

Vsz,d/,a:-fg o S” 3
29% + \tydy - { E,92

&%~ 5



6. A thin rod of length L and charge Q has a charge per unit length A
= ay (a: cons.) lies along the y axis, as shown in Figure 5.

a) Calculate the electric potential at P point on x axis. 1 3L
b) Obtain x component of the electric field at point P using the !
electric potential obtained in part (a). A
c) If charge qis located at point P, calculate x component of the
electric force exerted by the rod.
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7. Consider two thin, conducting, spherical shells as shown in
Figure 6. The inner shell has a radius r;:=15cm and a charge
of 10 nC. The outer shell has a radius r,=30cm and a charge
of -15 nC. Find
a) the electric field E and
b) the electric potential V in regions A, B, and C, with V=0
at =00,
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8. Asolid insulating sphere of radius R and charge Q has a non-uniform charge density that varies
with r according to the expression p = Arz, where A is a constant and r, R is measured from
the center of the sphere. Use Gauss’s law to
a) Determine the magnitudes of the electric fields outside and inside the sphere.

b) Determine the electric potential of a point inside the sphere.
c) Draw E=f(r) and V=f(r) graphs.
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