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QUESTION 1 (20 %) ¥
Three point charges are arranged as shown in the figure.
o T =
{Hint: 1nC =10 " C) Sl s o
: ° i
0.1m
=S

(a) Find the Coulomb force acting on the 5 nC charge in vector form due to presence of other charges.
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(b) Find the magnitude of that force
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QUESTION 2 (20 %) y

Charge Q is distributed uniformly along a rod. Then, this 0
rod is bent to form a semicircle of radius R as shown in R
the figure.
X
Find an expression for the magnitude of the electric field
at the center of the semicircle in terms of Q and R.
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QUESTION 3 (20 %)

Figure shows a section through a long,
thin-walled metal tube of radius R, carrying a
charge per unit area ¢ on its surface.

(a) Find an expression for the magnitude of electric field at a distance » from the tube axis where r<R
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(b) Find an expression for the magnitude of electric field at a distance » from the tube axis where r=R
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(c) Plot your results for the range 7 = 0 to r =5 cm, assuming that o = 2x10° C/m” and R = 3 cm
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QUESTION 4 (20 %)

A charged spherical metal shell of radius R = 15 cm has
a surface charge distribution of 6 = -1.06 x 10 ' C/m*.

(a) What is total charge on the sphere’s surface?
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(b) What is the electric potential at the sphere’s surface?
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(c) At what distance from the sphere’s surface has the electric potential increased by 500 V?
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QUESTION 5 (20 %) Cy=2uF

_Il,_
Four capacitors are connected together as seen in Cr1=1pF Co=dpF
the figure. Calculate the charges and potential il b3, i
difference on each capacitor. At
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QUESTION 6 (20 %)

A spherical capacitor is formed from two concentric .
Gl o atad I Aitcag 0

spherical conducting shells separated by air as shown

in the figure. Inner sphere has radius @ = 5 cm and

outer has radius b = 10 cm. The capacitor is charged to h

a potential difference V=90 V.

{a) What is the capacitance of the capacitor?
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{(b) What charge is collected in outer surface?
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(c) What is the stored energy in the capacitor?
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(d) What is the average energy density (stored energy per unit volume) in the capacitor?
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