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Constants: electron mass me =9.11 x 103! kg proton mass mp = 1.67 x 10?7 kg
e=1.602x10"°C g0=8.85x 1012 C¥Nem?  k=9.0 x 10° Nem?/C?
F = Jpl9282] E=k49 F=qf U=k%2 ypy=p4 U=qV
e T r r

_Q _ A _ _ _ 2 _ 1, @
C_E C—Ké‘oz AV = Ed U = %Q4V = 1LC(4V) —’/z?
K = Yomv? AK = —qAV vparallel: Coq = ¥; C; series: C—l- = Zi%

eq i

1) 1. (5) An electron is moving in a uniform electric field and slowing down. Its potential

energy and it moves towards electric potential.

A) increases, higher B) decreases, higher

C) decreases, lower D) increases, lower

C . |,
~_3.(5) The figure shows a parallel plate capacitor. Let V=0 be the electric ! : i
potential at the negative plate. Which of the following is true about the of the D T
electric potential Vi and V2 and the electric field strengths E; and E; at the g i
two points, respectively? i L 2 i
A)V:i =V, andE;=E; B)V; =V, andE1 =% E; L
C) V1 =%V, andE; = E» D)Vi=V; andE1=%E, R 5

|~ 3 mm _

&3. (5) Which of the following is FALSE?

A) The electric field vector points towards higher potential.

B) The surface of a conductor is an equipotential surface.

C) ) Equipotentials are perpendicular to the electric field vector.

D) The electric field inside a conductor in electrostatic equilibrium is zero.
Q_ 4. (5) If the potential difference across a capacitor in doubled, the capacitance

A) doubles  B) remains unchanged C) halves D) decreases by a factor of four
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5. A parallel plate capacitor consists of two circular plates of radius 10cm that are spaced 2mm
apart with air between the plates. The electriz field between the plates is 1.6x10° V/m.
a) (5) Calculate the voltage drop across the capacitor.

AVe Ed = f6x(0” X 210 Y L =3.2./0 Ve 320V

b) (§) Calculate the capacitance. . 2 —10

- k& A _ L 3dsK10 L8 To M) L ey i F

7 N> 2x(0 °m

¢) (5) Calculate the amount of charge store on each plate.

Q= CAV= 44Kkl0 " C

d)(5) The capacitor is remains connected to the battery, and the plates are moved further apart.
Which of these quantities remains unchanged? Circle the correct answer.

charge capacitance ( potential difference electric field
Qb Cl AV=Ed
F=4Y
N
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6. (20) For the capacitor circuit in the figure,

Ci1=4nF, C;=12nF, C;=4nF, and C4 = 8 nF. . e
a)(15) Find the equivalent capacitance. 4 nF — 4 o alls
—— /”’ﬁk\\
Povrollel [54:4MF7‘JMF: 12n —_— _l_ 8nF
4n

s L p,/

Jemned = = - T
& Cump 1l O /Zh/’ (20t~ _/_ i-
=/i .= Cosys GnF T / :_L.: SSREC
| d
Pocralted 557: Z{//,,/"fékr;; (O u ~ pr__/_é /OGIQM
— -

b) (5) If the applied voltage Vab= 36V, find the total charge on the system.

Q= CaV= l0nE 36 1= 3600 C

7) a)(15) The potential difference between two plates of a parallel plate capacitor equals 1,500 V.
A proton is launched from the positive plate with a speed of 1x10°m/s. Derive a symbolic answer
in terms of system parameters and calculate a numerical value for the speed with which the

proton strikes the negative plate. +
.= : v -
K+ U, K pt Uy ‘_': B _
A k.- — 2 A V ,t/F‘( -

Lombper2)= —e (p-Vi)

I e YR (e e
" 6

b)(5) During this process, what is the proton’s change in kinetic energy in electron volt?

[ SO0 e |/
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8. (40) Two charges, qi=+3.0nC and q2=—4.0nC, are A y

located as shown in the figure. Charge q; is located on 1= +3.0nC Q2= - 4.0nC
the y-axis at y= 6.0cm. Charge qq is at x= 8.0cm,
y=6.0cm. v
a) (5) At the origin, draw the electric field vectors created Ez

by each of the charges. 5

—

6.0cm

v
X

b) (10) Calculate the magnitudes of the electric fields
created by each of the charges at the origin. 8.0cm

— — g

E. = k2 = Pl 9'\,/5’.“2’__3_"‘_{9’1 s v E, r= 7/(60.@1) * (§ )
l r? Al cl (6)({0":5‘,:)?,
£ ,= 7,500 ¢

[

A

= [Ocuis C,’} Lo,

=9
' a M #x0 C &
EL: /C(V%?:I = q,\/IO C—-?-: W == 5, bOOC

¢)(10) Calculate the x- and y- components of the net electric field at the origin.

—_ N ,:,-"I

E[y;o E/& :"’"[f/ = —75006 AQ_L
_ &

Fro- Frcos@= 2800 % cor@=5=08

£, = E,in0 = 2160 2 sn@= 506

J
Epers= Eixt Ece™ 'Z&P()N/c Eﬂj = /&* ﬁ_zj = '5340%

d)(5) Calculate the magnitude of the net electric field at the origin.

), — m / - r N
E/’l@/ oy, [ 5:-;-:;'!{{;, - 607OC
: o/

¢)(10) Calculate the electric potential at the origin.

| -7 0 )

TNm® [ 3xl0 '€ 4x/0

V = _/.‘i-/ 7 kﬁl = 62’( /0 C_’_Z - /40 points for this page
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/= ¥sv V- 360 V= 0V
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