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1 Calculate the electric potential at point P on the axis of the annulus shown on the right which has
a uniform charge density o.
k. d
qv =—=L_ where dg= 0dA = 027 rdr
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2 Obtain the expression for the electric potential at distance r from the centre of the charged cylindrical

conductor of radius R and infinite length.

If pis positive, the field must be radially outward. Choose as the gaussian
surface a cylinder of length L and radius r, contained inside the charged
rod. Its volume is przL and it encloses charge rprzL. Because the charge

distribution is long, no electric flux passes through the circular end caps;
E*dA = EdAcos90.0° =0. The curved surface has ExdA = EdAcos 0°,
and E must be the same strength everywhere over the curved surface.
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Gauss’s law, QExdA = 4, becomes E ( dA= T_ Now the lateral surface area of the
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cylinderis 2prL: E(Zp r)L = /,Ji . Thus,E = T radially away from the cylinder axis |.
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Potential is given byforz%rdr = 4%7”2
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Outside of the cylinder V=er£ldr =2
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3 Two conducting spheres of different radii Rland R2 are connected via thin wire made of perfect

conductor, and charged . Calculate the ratio of their charges, and the ratio of their electric field
magnitudes as functions of R1 and R2.

THIS PROBLEM WAS SOLVED IN DETAIL IN CLASS
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Two capacitors, C1 = 5.00 uF and C2 = 12.0 uF, are connected in parallel, and the resulting combination is
connected to a 9.00-V battery. (a) What is the equivalent capacitance of the combination? What are (b)
the potential difference across each capacitor and (c) the charge stored on each capacitor?

a) C=C1+C2= 17uF b)E=AV1 =AV2 =9V c) Q1=45ucC

A parallel-plate capacitor is constructed by filling the space between
two square plates with blocks of three dielectric materials, as in
Figure. You may assume that € >>d. (a) Find an expression for
the capacitance of the device in terms of the plate area A and d, k1,
K>, and k3. (b) Calculate the capacitance using the values A = 1.00
cm?, d =2.00 mm, k1 = 4.90, k> = 5.60, and k3 = 2.10.
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(b) Using the given values we find: Comy=176x1077 F=| 176 pF |.
In the circuit below, the switch S has been open for a long
time. It is then suddenly closed. Determine the time 50.0 ke
constant (a) before the switch is closed and (b) after the WA Jy
switch is closed. (c) Let the switch be closed at t = 0. _
Determine the current in the switch as a function of time. = 10.0% <
_pro 5 -6 o\ _ AW
(@) 7=RC=(150x10" Q)(100x10° F _ 00 1o

(b) r=(1 00x10° Q)(l0.0x 107 F) =[1005]
100V

¢)The battery carries current ———
© Y 500x10° Q

=200 yA .

The 100 kQ carries current of magnitude 7= ;& #*° :[

100V jfﬁwoS
100x10° Q

So the switch carries downward current

200 pA +(100 pn ) € 7120°
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