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L. In a mass SPectrometer, an ion of charge +2Z

and mass M enters a region of uniform field B,

and travels in a semi-circle until it hits a the

wall a distance d from where it entereq (see the

% * figure). If the ion achieved jts energy by being
accelerated through a 'voltage difference v, «— .

B*d’ze - |
show that M= ; + d
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3. Two non-coaxial coils rest on the Page, their normals along z (see figure). For coil B, a battery
drives current counterclockwise. Let the variable resistance R increase, Describe a) the change in the
magnetic field through coil A due the change in R, b) the direction of the magretic field induced jp
the coil A, c) the direction of circulation of the emf induced in coil A, d) the direction of circulation
of the current induced in coil A, and the direction of the magnetic force acting on the Ioop. f) How
do your answers change if R js decreased?
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4. Consider a ring of radius a in the xy—plane cemered at the origin. Its upper half has charge per umt
length +A , and its lower half 1 f.'hargc per unit Ienggh —A . From symmetry
considerations, determmc the direction of the elecr.nc field at the CBntgr b) Find the magmtude of
the electric field at this point.
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5. COIISldEI‘ a co-ax.ual cable wuh inner current 2! into the page
-and uniformly distributed over 7 < a,'and outer current f
out the page and uniformly distributed overb < r < ¢. Find
the magnetic field (magnitude and direction) for a) r < a, b) I8
a<r<b,c)b<r<c,andd)r>ec. :

6. You are given three initially uncharged conducl:mg spheres of radii ﬁ,cm 15 cm and 30 cm. They
are placed at large distances from each other. The 15-cm sphere js- 7%&91 -charged to a potential of
1000 V. Once isolated it is connected by a thin wire to the 5-cm sphere.

(a) Find the potentials and charges of the 15-cm and 5-cm spheres once equilibrium is reached. _
(b) The thin wire is now disconnected. The 15-cm sphere is then connected to the still uncharged 45-
cm sphere. Find the potentials and charges of the two spheres once equilibrium is reached.

(c) The thin wire is disconnected. We now proceed to connect the 5-cm sphere to theﬁﬁ—cm sphere
with a thin wire. Find the potentials and charges of the two spheres once equilibrium is reached.



