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Consider a voltage V (x,y) = V, exp[ —(x? + y?)/A?], where V,, is a constant in volts and A is a
constant in meters.

(a) Is V(x,y) a scalar field or a vector field?

(b) Plot V' versus x at y = 0. Label the axes accurately.

(c) Plot V'versus y at x = 0. Label the axes accurately.

(d) Plot the contour lines on the xy-plane for V'= 0.2V, 0.4V,, 0.6V,, 0.8V, and V5.

(e) Find E = —grad(V).

Consider a line at x = 0 to L. It contains electric charges of density p = p|, (x/L)? for some
constant o, , in C/m. Find the total charge.

(a) Point charges of 50 nC each are located at A(1, 0, 0), B(—1, 0, 0), C(0, 1, 0), and D(0, —1, 0) in
free space. Find the total force on the charge at A4.

(b) Let a point charge O; = 25 nC be located at Pi(4, -2, 7) and a charge 0> = 60 nC be at
P>(=3, 4, -2) in free space. Find E at P3(1, 2, 3).

From the Coulomb’s law, derive the electric field measured at (x, y, z) = (0, 0, /#) from a charged
circle centered at the origin. The circle is oriented along the xy-plane with radius a. The line charge

density is given by
pL(@) = procos?2¢
where ¢ is measured from the x-axis and oo (C/m) is a constant.

Consider a rod of radius a centered along the z-axis with charge of density

pv(p; d)r Z) = pO(l - e_pZ/az)

where p, (C/m?) is a constant. Using Gauss’s law, find E as a function of p.
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