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11) Describe an experiment that you will design to find out whether the resistance of a
particular circuit element is independent of the voltage across it. Make sure that you
describe the experiment and how you will make a judgment clearly enough so some other
person can repeat the experiment and understand the judgment.
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12) You decide to measure the

electric field at some point. Armed X

with your trusty test charge (a metal >

ball of mass m = 0.02 kg and charge \

iy =1x107° C) attached to a string, N\ >

you hang it vertically from an I\ B>
insulating stand in the electric field > E
and find that the string makes an () £.10x10° C
angle of 6 = 37° with the vertical. Drest ;+ X
What is the electric field at this

point?

Earth
Fg D“ R:!' 053:4{? (o)
APF;Z? Newtorns  Laws i~ the = & Y dir.

S’QPM;‘relAj?
xdir: Figao SinG = Fi ono
= qE Q)
Y dir: FsonoCcos® = FE&'\O
= Moq €Y
Te bnd B, T con kol the guobet  of Ha teg g wahins:

FEMO

@@ = tane = qg&aa

» E : mogqhne (0.02ke )(10 m/k2) tan37°
9. Ix 1o - C
I.5x I0°N /¢

b

it



NAME:

20 points

13) A r_rjetal'ball of mass 1 kg and charge 1x107 C m=1kg 1) shbe

+1x107" C is released from rest and falls down a v.=0

4 m long plastic tube. It falls down towards %

another charged metal ball +2x10~° C placed at

the bottom end of the tube, and is fixed to the

carth. At the initial release point the two balls are

4 m apart. What is the closest distance that the

falling ball gets to the fixed ball? Remember to

identify initial and final states and draw an energy

bar chart. dm | L=a
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