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V.  Electric Current and Resistance(%ﬁﬁ%%*ﬁi’)

A steady beam of alpha particles (g = +2e) traveling with constant kinetic energy 20 MeV carries a current
of 0.25 pA. (a) If the beam 1s directed perpendicular to a plane surface, how many alpha particles strike the
surface 1n 3.0 s? (b) At any instant, how many alpha particles are there in a given 20 cm length of the beam?
(c) Through what potential difference is it necessary to accelerate each alpha particle from rest to bring it to
an energy of 20 MeV?

A linear accelerator produces a pulsed beam of electrons. The pulse current 1s 0.50 A, and each pulse has a
duration of 0.10 s. (a) How many electrons are accelerated per pulse? (b) What 1s the average current for
an accelerator operating at 500 pulses/s? (¢) If the electrons are accelerated to an energy of 50 MeV, what
are the average and peak powers of the accelerator?

VI. Magnetic Fields (#33)

A neutral particle is at rest in a uniform magnetic field £. At time #= 0 it decays into two charged
particles, each of mass . (a) If the charge of one of the particles is +¢, what 1s the charge of the other? (b)

The two particles move off in separate paths, both of which lie in the plane perpendicular to £. At a later
time the particles collide. Express the time from decay until collision in terms of 2, 5, and g.

Right figure shows a rectangular 20-turn coil of wire, of dimensions 10 cm by

5.0 cm. It carries a current of 0.10 A and 18 hinged along one long side. It 18 Hinge
. o . . . . . line

mounted in the xy plane, at 30 to the direction of a uniform magnetic field of

magnitude 0.50 T. Find the magnitude and direction of the torque acting on

the coil about the hinge line. /__ .

VII. Magnetic Fields due to Currents (”F%ﬁiﬁ)

30A
In right figure, the long straight wire carries a current of 30 A and the a 20A
rectangular loop carries a current of 20 A. Calculate the resultant force I
acting on the loop. Assume thata=1.0 cm, b =8.0 cm, and L = 30 cm.
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6. A circular loop of radius 12 cm carries a current of 15 A. A flat coil of radius 0.82 cm, having 50 turns

and a current of 1.3 A, is concentric with the loop. (a) What magnetic field £ does the loop produce at
its center? (b) What torque acts on the coil? Assume that the planes of the loop and coil are
perpendicular and that the magnetic field due to the loop is essentially uniform throughout the volume
occupied by the coil.

VIII. Magnetic Inductions (%8)

7. Right figure shows two parallel loops of wire having a common axis. The @
smaller loop (radius r) is above the larger loop (radius R) by a distance x
“R. Consequently, the magnetic field due to the current i in the larger
loop is nearly constant throughout the smaller loop. Suppose that x is
increasing at the constant rate of dx/dt = v. (a) Determine the magnetic
flux through the area bounded by the smaller loop as a function of x. In the ;( . -
smaller loop, find (b) the induced emf and (c) the direction of the induced
current.

8. In right figure, ¥ =100V, R; =10.0 Q, R, =20.0 Q, R3 = 30.0 Q,
and L = 2.00 H. Find the values of iy and i, (a) immediately after the
closing of switch S, (b) a long time later, (c) immediately after the
reopening of switch S, and (d) a long time after the reopening.




