SMU Physics 1308 : Summer 2010

Exam 1

Problem 1 : The figure below shows three point charges of charge 3¢, 2q, and —q, with
g = 2x107%C, at the corners of an equilateral triangle of side a = 0.0lm. Find the
electric field vector, with & and § axes as shown, at the center of the triangle. You will need
k=9x10°N-m?/C2.
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Problem 2 : At left in the figure below is an infinite planar slab of width w = 0.1m and
constant charge per unit volume p = 107 C/m3. A distance d = 0.15m to the right of this
slab is an infinite conducting plate of width d. The conducting plate has zero net charge,
but will have constant area charge density o on the-}gff,éide and —o on the rj}gl?z‘side. Find
the field at all points in the figure, indicating the value of the field where it is constant,
otherwise writing it as a function of z with x = 0 taken to be the left side of the slab. Also
find the area charge density o.
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Problem 3 : The figure below shows a spherical cavity of radius r; = 0.02m with a point
charge ¢ = 5 x 1078 C at the center. Surrounding this cavity is a shell of inner radius r;
and outer radius 7, = 0.05 m which has a constant charge per unit volume p = 104 C/m3.
Outside of this shell is another shell of inner radius 7 and outer radius r3 = 0.08 m which has
a constant charge per unit volume —p. Find the electric field at all radii, r < ry, r; < r < 7y,
To <1 <73, T >T3.
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Problem 4 : At left in the figure below is an infinite sheet of constant area charge density
o = 107> C/m? with a hole of radius R = 0.05m cut out of it. At a distance d = 0.2m to
the right is a complete infinite plane of constant area charge density —o . A disk of radius R
and constant area charge density o has an electric field a distance z along the perpendicular
through the disks center that is given by

Taking z = 0 to be the location of the left sheet, find the electric field at all points (z < 0,
0 <z <d, z > d) along the axis of the hole. Taking R = ex and d = 4R = 4ex, expand
the expression for x > d in € and take the first non-vanishing power of €. You should find
the field of a point charge. What is the associated charge Q7
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