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Exam I Chapts. 17-18 in Young&Geller 8e

Multiple choice questions. Circle the correct answer. No work need be shown and no
partial credit will be given.

(5 pts) 1. A negative point charge with ¢ = —5.0 x 10~? C is placed at a point where the
electric field is in the —z direction. What is the direction of the force that the electric field
exerts on the point charge?

(a) -z £
c) —y
(d) +y

(5 pts) 2. A parallel plate capacitor has charge Q on its plates. The capacitor is not
connected to a battery, so the charge on the plates can’t change. If the plates are pulled
apart, so the separation between the plates increases, the potential difference between the
plates &

V= Z ad C= e?rf\* . A \Agcr:o C smaller and \/(49&*

C (a) stays the same
(b) decreases

V=g, E:é%rfme,:a Viacreares

(5 pts) 3. A hollow spherical shell with radius R = 0.6 m has charge ¢ = 2 x 10~° C
distributed uniformly over its surface. What is the magnitude of the electric field due to
the shell at » = 0.30 m, that is, at a point 0.30 m from the center of the shell?

(a) 30 N/C \%H E=0
C (b)50N/C insike shell, B=

(€) zero >

d) 60 N/C

(e) 200 N/C

(f) none of the above



b

(6 pts) 4. In a region of space there is a uniform electric field with magnitude £ = 400
N/C and that is in the —z-direction. If the potential at the origin is 500 V, what is the

potential at x = +0.30 m?

(a) 900 V m AT Lorencewn podenhal s EL= (0o N[C)(0.34) = 120V,

E POty Jawad  ower Pokn‘ﬂﬂ’ So V= S00V 4+ 110 V=620V

(c) 380 V

ES))llg(())\\/, = WO\-‘L \/ \/ \\Q-\' 7N be ot Onjm QML LQ(‘)L/\' 0.3

(f) zero
(g) none of the above Ty« 1) >0 v.’ﬁ‘ﬁl.ll-—-; -E{ :%—Vb‘

Ny =\, ¥EL =500V +120V = 010V
(6 pts) 5. A particle with charge ¢ = —2 x 1073 C is released from rest at point a. When

the particle reached point b, its kinetic energy is 3.0 J. If the potential of point a is 800 V,
what is the potential of point b7 (Gravity can be neglected.)

(a) Zero \No\ab'z Z.OT
: Weenb
(c) 1500 V ab _
oy, 6o o
<o » - = 00 = 0
(f) —1500 V \‘b‘ o — —;6@-1?- = 300V =3 g00vVt |5 30
(g) none of the above 'Neﬁ“’hvct\ ckrje jflw\{ k’{v\e;hg er\egl Whow F mores 4o

1¢g 00

On the following problems shog all your work. Partial credit will be given if earned. Write
your answers in the blanks provided.

(12 pts) 6. An air-filled capacitor with C = 5.0 x 10~® F is connected to a battery that
has V = 20 V. While the battery remains connected, a dielectric with dielectric constant
K = 5.0 is inserted between the plates of the capacitor, completely filling the space be-
tween the plates. After the dielectric has been inserted, what is the charge on the capacitor?

Go=sxi”"F ans. SX1070C
(=K(=aSX0°F
Q= Vs (a0 F) (20v) = sxi0” e




(22 ts 7 A m point charge q; = —3.0 x 1072 C is on the z-axis at z = +0.40 m.
A point charge go = +9.0 x 10~° C is at the origin. Point P is on the y-axis at

y = +0.30 m.

a) What are the z and y components of the total electric field produced at point P by the
two charges?
Ans. z 564N / c

1' X €,=0:5m

F ”‘9;5_5’)9’37 qy +835 Nlc
WleyT TN 2 w‘a"" = ot 20 = 0e e
:T?,& O™ B:BTT_X E,X:+E.w&b=+s’é,*-{ N[c

E'Y'; ~E \nd = = b4.¥ Nlc
(0.3

-1
E,.= Xk \jé:{\’ = O\Xw‘l_ﬂw—— =OIOUNIC

E,x=0, Eay=+ 400 Nlc
= ExkE;x=r3m¥Nh+0=ﬁ€a¥N/c
Ey= Byt Fyy = = GUPNIC 1900 Nle = + 835 Nl

b) What is the total electric potential produced at point P by these two charges?

Kk Ans. 216V
V= Vhy = —ﬂ\’ —;7’:‘
\/ = (O\X\O‘B(—zxw 1) (O\.yw“)o(ﬁ\;lo ) sy 4170V
0.3 )

N=2lbV



(18 pts) 8. Two identical objects each have mass m = 0.50 kg and charge ¢ = —7.0 x 10™4
C. If they are placed 0.20 m apart and released from rest, what is the speed of one of the
objects when the distance between them is 0.50 m? (Air resistance and gravity can be

Ans. )Lg\l*’j

neglected.)

T@; 0\1!\4' (b: 0,5 (A

Ka\\’ul\ = K‘o“’"uL
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(21 pts) 9. Three capacitors are connected to a 60 V battery as shown in the sketch.

Ci=60x10%F,C;=3.0x10%F,and C3=1.0x10"¢ F.
¢y [ (Cx
11 11

(153
11

u ke
6ov |

a) What is the equivalent capacitance of the capacitor network?

Iz ——é
Ak = A E‘L,, =&t Avs. _3XI0” F
C .:_—-—-C‘CL - -4
v XDTTF

b) Calculate the charge on each capacitor.

C
E\iﬁ Q:C‘i\"(ﬂ’o")(é@cl.mo”’c Ans. Q1

! Q2
‘(_/—l_?, V\L:VS = 60\/ . Q3
e Ry =Cs% =(Ix0-%) (60) = 6.0X07¢

|
6oV Gn = Cr Yo =l 60) = Lianip™ ¢
No"k« ‘. &\L“,&) - &
¢, Cu »
\'~=\\-—r ()(l:"é(q,: Q|L>"3\X10 C
_ G vanete |
\ \—C-J_‘ \/\"c\ /—m—’ =20V
\ G vy te
V6ov V= g =ty = Y

lLaxip~ e

laxip™ e

Loxlp~3 e

Note, V=V +Vy



