[image: image1.jpg]75.14 Consider an otherwise free particle with charge g
moving in a uniform magnetic field whose field
vectors are IB. For the sake of simplicity, let’s orient
our reference frame so that the magnetic field
points entirely in the z direction.

(@) The component definition of the cross product
specifies that

Uyw; — 1w,
Ix = uw, —u, w, (E7.20)
Uy Wy — ity Wy

Use this and Newton’s second law to show that
In this situation, the particle’s acceleration is

a, v, B
i=la |- o (E7.21)
e 1 0

(b) Show that if we integrate these equations from
time t = 0 to some arbitrary time f, we get

b(vy — Upy) = Y—Y or bo, = y— (yo — buy,)

(E7.22q)
b(v, — Uoy) = —x + xg or
bvy = —x + (xp + bugy) (E7.22b)
Uz =, (E7.22¢)

where x, 1, and z; are the components of the
particle’s position at t = 0; o, Uoy, and vy, are
components of its velocity at t = 0; and b is a
constant whose value you should determine.
Note that equation E7.22¢ shows that the parti-
cle’s velocity component along the field direc-
tion is constant.

(c) Our freedom to choose the origin of our refer-
ence frame in the xy plane implies that we can
find a coordinate system where 15 — byy, and
Xp + buy, are zero. Draw a sketch showing how
we might do this in an example case (perhaps
one where either v;, or Uy is zero).





