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PHY 301 Final Exam
Attempt any (6) of the eight (8) questions

I, A particle with positive charge g =3.20x10™"” Cmoves with a velocity v = (2% +39-2) m/s through
a region where both a uniform magnetic field B=(2%+49+2)Tand uniform electric field

E = (4% - 9 ~22) V/m exist. Determine what angle the particle makes with the positive x axis. ~ [10]

2. For a uniformly charged insulating sphere of radius r, uniform charge density p, and total positive

charge q, calculate the electric field outside the sphere. [10]

3. A single-turn current loop, carrying a current of 4.00 A, is in the shape of a right triangle with sides
50.0, 120, and 130 cm. The loop is in a uniform magnetic field of magnitude 75.0 mT whose
direction is parallel to the current in the 130 cm side of the loop. Find the total magnetic force on the

loop. [10]

4. What is the flux through any closed surface surrounding a charged sphere of radius ap with volume

r

charge density p = pOL ] , where r is the distance from the center of the sphere. [10]

0
5. A wire bent into a semicircle of radius R forms a closed circuit and carries a current 1. The wire lies
in the xy plane, and a uniform magnetic field is directed along the positive y axis. Find the magnitude
and direction of the magnetic force acting on the straight and curved portions of the wire. [10]
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6. A closed cylinder of height / and radius R is placed in vector field given by 4 = Ay (X +2p-32).

The axis of the cylinder is aligned with the z-axis. (a) Determine if the vector field represents a
magnetic field. (b) If a magnetic field exists, find the flux through the top, bottom, and curved

surfaces of the cylinder. [10]

7. For the following function ¥ = y*%+2x(y + 1)y calculate (a) the divergence (b) the Laplacian (c) the

curl, (d) divergence of the curl, and (¢) the line integral from point a = (L,1) to the point & =(2,2).[10]

8. Explain (a) how electric and magnetic fields combine to make the magnetron work, (b) three
applications of it other than the domestic microwave oven, (c) what plasmas are (d) two main ways

they are generated, () two examples of natural plasmas and two examples of man-made plasmas.[10]



