PHYSICS 100B

EXAMI
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1. Giving or receiving aid in any examination is cause for dismissal from the university.

2. Perform the necessary calculation in the spaces provided. If additional space is
required, use the backs of the questions sheets.

3. All work must be shown in order to receive FULL credit. Work must be
legible and comprehensible, and answers should be clearly indicated.

USEFUL EQUATIONS AND CONSTANTS

k = 9.0 X 10 Nm?/C? qe = -1.6 X 1071°C m, = 9.1 X 1073kg

m, = 1.7 X 10~%kg 1eV =1.60x1071%] qp = +1.6 X 1071°C
= 122 z_ F 5 = kg e B TR

|Fia| =k 2 E= S |E|_Tg B =Ey + B3+ B3 + ...

Vie = Vi - Vo, = Wy,/q , where Wy, is the work done by the electric force to move
the charge from b to a

Wap = gqEd Vo= £&, Via = W E= l;‘;h V= kg (point charge)
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Problem I. (30 points)

Two point charges q; = - 8.0 X 107%C and q2 = + 6.0 X 107° are [JlEl{.Ed 0.04 m apart on
a straight line, as sh_o‘:n n below.

q4,=-x\0C +6:<HEC '_3 "5‘

0. 04w LU 02 m —-V
a) (8 points)

Calculate the electric field E; at point A due to charge q;. Point A is 0.02 m away from
charge qa, 35 Sh::mn above. Specify the magnitude and the l']il‘FLtiDll of the electric field.
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b) (8 points)
Calculate the electric field E; at point A due to charge qu. Specify the magnitude and the
direction of the electric field. —:-'*
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¢) (6 points)
Calculate the net electric field £ at point A. Specify both the magnitude and dirLLtiﬂn
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d) (8 points) )
If an electron {q. = -1.6 X 107'%C) is placed at point A, calculate the magnitude and
direction of the net force acting on the electron.
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Problem II. (30 points)
A point charge q; = +30 X 107%C is placed 32 c¢m fmrn a second pmnt charge qa = -30 X

ﬁ r
107"C, as shown bf*lorl 0.16 H‘_G*] "

q,=+3i0C midpoint  $o5-30x10C
0.32m

a) (8 points)
Calculate the net electric potential V, at point a, which is midway the two point charges.

i qlu \’d q i‘ +4, ":O sinCe Q,=
\){_L + kol = @(qiq) V since 44=4,

b) (8 points)
Calculate the net electric potential V, at point b, which is 10 em closer to charge q», as
shown above. P
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¢} (9 points)
Calculate the work done by the electric field to move the charge q; = +1 X 107%C from
point a to point b.
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d) (5 points)
Calculate the change in kinetic energy of the charge g5 as it moves from point a to point b.

AlE) = kEa-%E, =W, = Littd




Problem IIL (20 points)
An electric field of 8.50 X 10° V/m is desired between two parallel plates each of area 35.0
cm? and separated by 2.45 mm of air.

a) (7 points)
Calculate the potential difference between the plates.
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b) (7 points)
What is the charge on each plate?
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While the battery is still connected to the capacitor, a sheet of plastic is inserted be-
tween the plates. The dielectric constant of plastic is 4.

¢) (6 points)
What is the charge on each plate in the presence of the dielectric?
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