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Q1 (5pt). Consider an insulating sphere with radius a and volumetric charge

. 2e . . . . N
density p =-— where e is a constant. The insulating sphere is concentric with a
r

conducting spherical shell with inner radius b, outer radius ¢ and total charge

QroraL = 0 as shown in the figure. Find the electric field vector Eata point P inside
the insulating sphere that is r away from the center (O<r<a).
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| Q2 (5pt). A rectangular loop of dimensions £and w moves with
constant velocity v away from a long wire that carries a current / in
dx the plane of loop. The total resistance of the loop is R .
4 (a) Find the magnetic field vector on the plane of the loop using
l \ Ampere's law.

i i N

¢/ % R q (b) Find the magnitude and direction of the induced current in the loop
" t‘ at the instant the near side is at a distance r from the wire.
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Q5 (5pt). A square loop of wire is placed in the x-y plane as shown in
the figure. Side 1 and side 3 are parallel to y-axis, side 2 and side 4 are

A
E parallel to x-axis. The loop carries a current I. A magnetic field
Eb B=Cxi —Czk is applied. Find the force acting on each side of the
@: loop ( side 1, side 2, side 3, and side 4).
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Q6 (5pt). A wire is bent into three circular segments, each has a radius R.
Each segment is a quadrant of a circle, ab lying in the x-y plane, be lying
in the y-z plane, and ca lying in the z-x plane. The wire carries a current I.

Calculate the net magnetic field vector B at the origin.
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Q7 (5pt). A uniformly charged (Q) thin spherical shell of radius R is placed
concentrically inside a uniformly charged (—Q) annulus of inner radius a and
outer radius b. Find the electric potential at the center of the spherical shell.

Take V_ = 0if needed.
(Note : An annulus is a disk with a hole at its center).
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Q8 (5pt). A cone has a base radius R and height 3 R .
The center of the base of the cone is located at the origin

and the axis of the cone lies along the z -axis as shown

in the figure. A non-uniform magnetic field B= %rk‘\
present everywhere in space. » is the axial distance

from the z axis (7 = \/x* + y?).

(a) Calculate the magnetic flux through the base of the
cone (surface S,).

(b) Calculate the magnetic flux through the side surface
of the cone (surface S, ).

G Note: Area vector must be pointing outward from the
cone.
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