RILKZO] 2 F B A R

2% mEE A #B8: 8 = %
ARt | R /) KA

K FH P ST ERRITE B, TR F 5.
X ERR 25 4

1A straight-line segment carries a uniform line charge density A, as shown in Fig. 1.
(a) Find the electric field at P, a distance s above the line.

(b) What is the field at P for the straight-line extended to infinite?

2. A point charge q is held a distance d above an infinite grounded conducting plane, (x-y
plane at z = 0) as shown in Fig. 2.

(a) What are boundary conditions for the potential V in the region above the plane
(z 2 0)?

(b) Find the potential V(x,y,z) in the region above the plane, z > 0, and prove that it
satisfy the boundary conditions.

3. A square loop of wire, with side g, lies in the x-y plane, centered at the origin, and carries a
steady current / running counterclockwise as viewed from the positive z axis.
(a) Find the magnetic field at the center of the square loop.
(b) What is the magnetic dipole moment of the loop?

(c) What 1s the approximate magnetic field and vector potential at point (x, 0, 0) for
X >> 4.

4. A square loop of wire, of side q, lies midway of a very long rectangular loop of side 3a.
(Actually, the short ends are so far away that they can be neglected.) A counterclockwise
current / in the square loop is gradually increasing dl/dt = k (a constant), as shown in Fig. 3.
(a) What is the flux through the long rectangular loop?

(b) Find the mutual inductances.

(c) Find the emf induced in the large loop. Which way will the induced current flow?
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