1- a) Two particles with masses m, and m; and charges 2q and 3q travel with the
same velocity ¥. They enter a region of uniform magnetic field of strength B at the
same point as shown in the figure. In the magnetic field, they move in semicircles
with radii 7y = Rand r, = 3R.

i- Calculate the magnetic force on each charge
when they just enter the field region. (4 pts) yi_)
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ii- Calculate the ratio of their masses, ﬂ. (4 pts) 7
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b) Calculate the net magnetic field B (both in magnitude and direction) at point &g to e "g'
the currents I in both long, straight wire and the semi-circular wire, shown in the figure.
(12 pts) 2

(you must derive the equations of the magnetic fields using Ampere’s Law and Biot-Savart

Law!)
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2- The triangular loop of wire shown in the figure carries a current I = 8 A in the direction
shown. The loop is in a uniform magnetic field that has magnitude of B = 5 T and the
direction which has the same direction as the current direction along P Q of the loop.

a) Find the magnetic force F (both in magnitude and direction) exerted by B. (12 pts)
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b) What is the net magnetic force on the loop? (3 pts)

Faet = O 3

¢) The loop is rotated about an axis along side PR. Calculate the net torque ¥, when the loop
is at the position shown in the figure. (5 pts)
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3- a) In the circuit shown in the figure, the ammeter reads 0.4 A. Find the resistance
Rj of the light bulb using Kirchhoff’s Laws. (10 pts)
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b) Two long parallel wires carry equal but opposite currents of and separated by a distance 24.
If you want to move a positive charge +3¢ in the same plane and parallel to the wires as shown,

write the necessary electric field E (both in magnitude and direction) that we have to apply. (10

pts)
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4- A rectangular wire loop, of sides @ and b, is inside a region of magnetic field of B=
(BO g) (k) , where B, is an arbitrary positive constant, as shown in Figure 1.
a) Find the net magnetic flux ®p through the loop. (7 pts)
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b) If the loop is rbtating around its vertical axis with angular speed w as in Figure 2,
calculate the induced emf g;,4 in it. (7 pts)
Hint: the normal of the loop area makes an angle 8 = wt with the external magnetic field.
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¢) If the total resistance of the rotating loop is R, determine the induced current Iq in the

loop and its direction when the loop is at the position shown in Figure 2. (6 pts)
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5- A disk with a hole at its center is shown in the figure. The disk has inner radius a and
outer radius b and a net charge 2Q distributed uniformly over the surface.
a) Find the electric potential at point P on the x-axis. (10 pts)

Hint: Electric potential of a ring of charge q

and radius r is V = k——— along its axis.
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b) Using your result from part a), find th electric field E at point P IOQtUH AL
) Using your result from part a), find the at point . (10 pts) vfg-———k;@l[(b ) =
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