February 28, 2005

PHY 114 — Second Hour Test — solutions

(a) Using the right hand rule, we find that the force on the proton is pointing to the right
of the diagram. The magnitude of the force is

F=qB=16x10""7-1x10°-05=8x 107"N. (1)

(b) The proton will move in a circular trajectory as shown.
v2
F=ma = quB=m—. (2)
r

Solving for the radius of the circle, we find

_mv  1.67x107% -1 x 10°
¢B 16x10"19-05

r = 0.0209m. (3)

dp=B-A=B-1r’=2-7-(0.01)°Tm* = 6.283 x 10~*Tm>. (4)

(b) i. When the ring is in the solenoid the flux is constant and £ = 0 and i = 0.
ii. When the ring is in the region of the fringing field,

ddp dBdr , - 4
—r = A=4-(=01) 7 (0.01)* = 1257 x 107 = ~€. (5)

£ 1257 x 107"

"TRT T Hx10?

= 0.025A. (6)

L 2
= — = —-5=04s.
T=L =8 0.4s (7)



(b) i. Expressing current in units of A:

. _ g —t/T . —t/T _ —t/04
z(t)—ﬁ(l—e )—l—zoe =1-0.8e .
ii.

i(t =0.25) =1 — 0.8 %%%4 = 0.5148A.

(a)
7=RC =6 x 10 8s.
(b)
q(t) — qoe—t/RC.
= % _ _ D yre
W =3="Rre*
. N Qo N 1x 10_6 _
i(0) = R0 = 6 x 1078,4 = —16.667A.
(c)

= 0.00333T.

5. _ Hoit) _ dw x 1077 16.667
A7 ora T 21(0.001)

(d) The electric field between the capacitor plates is

g 1)/A

€0

The electrical flux between the capacitor plates at the radius a is

q(t)ra
AEO )

by =F -ma? =

The time rate of change of this flux is

dby ma’dg ma®.
Op _ T _ T ),
dt AE() dt A€0

Therefore, we see that

a _
By = ’;LAz(o) —= 3.089 x 107°T.
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