Physics 24 Midterm 1 — Feb 2, 2007
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This exam in 50min long and closed book. You may use a single formula sheet and a
calculator. You may not, of course, get any help from any other person. The test consists
of three problems, of equal weight. Write your answers either in your blue book, or on this

test itself; please show your work, and turn all your work in.

Good luck!

1. (20 pt) Cyclotron motion. A proton (of mass my, = 1.67 x 10~27kg) moves in a circle
in a constant magnetic field, at a measured frequency of f = 7.2MHz. What is the strength
B of the magnetic field?
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2. (20 pt) A pair of wires.

Two straight wires run parallel to the z-axis, a distance 2m apart, in the zy plane. The
first wire runs along y = 0 and carries a current of 100A in the +z direction; the second wire
runs along y = 2 and carries a current of 300A in the —z direction; i.e., the two currents

run in opposite directions.
a) What is the force per unit length between the two wires?— is it attractive or repulsive?

b) What is the magnetic field B at a point halfway between the two wires (magnitude and

direction)? ‘
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3. (20 pt) Induction.

A long solenoid runs through the center of a large square loop of wire. The current in

the solenoid increases at a rate 104 per second. What is the EMF £ around the square loop?
(The solenoid has 100 turns/cm and hasa radius of 10cm; each side of the square loop has

length 1m.) }f\ g {

Caew AT

ol C(fClQ

[Awn)

| (oo Y14
E: /MOVH gm/& Yo j) 4. }g

v/clo use Quea
A =07

R () (outeidp. )Fr“

- Colos pid

[t 1

| 43 /i
2.9C x 1073

(>

ig_{: = Me¥ ﬁilf: Ne? /‘

(loauwum/) 1O T (0,]m)Y
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