Section 2.7

Solution for a charge q _ n.
in a magnetic field B. Define a complex variable n by
Read Section 2.7. =V, +ivy
Recall Monday's lecture Now note that

n=—ion  (verifyit!)

The general solution of the equation of

motion is N =Ae ot
We must allow for A to be complex;
write A=qeld.

Def: = ¢B/m Then

b= wvp v, =Ren=acos(ot-3)

U= — et - v,=Imn= —asin(et-3)

\

consistent




Figure 2.14 : The transverse velocity components

(a) Illustrates Euler's equation : € = cos 6 +1i sin 0

b)n=Aexp(-iot) and A=aexp(1d); n(t) rotates clockwise



The trajectory ; coordinates vs time
The transverse motion of a positive
charge q in magnetic field B=Be, ...
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In 3 dimensions, the general
trajectory is a cylindrical helix.

Consider y,=0.
Then

z(t) = v, t

X(t) = X, cos(wt)

y(©) = - X, sin(wt)
Radius R = X,
Period T =27 /o

where o = gB/m

Direction = clockwise in xy plane for
positive ( .

=

Test your understanding of magnetism:
Verify the direction fromF=qv x B |



In CLass Work

2 PROBLEMS

Homework Assignment #4
due in class Wednesday Sept. 27
[17] Problem 2.23 *
[18] Problem 2.31 **
[19] Problem 2.41 **
[20] Problem 2.53 *
[21] Problem 2.43 *** [computer]
[22] Graph of f _ (x).
Use the cover sheet!




Wednesday Quiz

Assume: The electric field points in the x direction, and the magnetic field points in
the y direction.

Assume: A positive charge is located at the origin, and is moving in the z direction.

What is the direction of the acceleration? There are two possibilities which you
should identify.

F=qkE,e _—qvB, e_
F=q(E,-VB,)e,

o Ifv< EO/B0 then a ~ e,

z

B y
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o ifv> EO/B0 then a ~ —€e_



