Physics 202 MWF10:20  Spring 2009 (Ford) Name (printed) VxS« | Vu,f

Name (signature as on ID) Lab Section

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 4z direction. What is the direction of the force that the electric field

exerts on the point charge?

(a) +z £ :
OE> —O—F
b (c) +y
(d) —y

(5 pts) 2. A parallel plate capacitor has charge @ 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

o V=8 = leaes, € smaller, V lager
(b) decreases oc \ = EL. E = égp—( Same,

(c) stays the same
s0 \ nceares

(5 pts) 3. A hollow spherical shell with radius R = 0.6 m has charge ¢ = 2 x 107° C
distributed uniformly over its surface. What is the magnitude of the electric field due to
the shell at r = 0.30 m, that is, at a point 0.30 m from the center of the shell?

O wsik e sl E=0

(c) 50 N/C
(d) 30 N/C
e) zero>

(f) none of the above



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

potential at £ = +0.30 m?

(a) 100 V e AT erence ta pokential 15 EA = (o0 ¢) (0,34
I (O3 = 20V
c —
m -E ovds dowack ‘ower ()Hem‘ﬁ ‘-', S0 V=£00V+IG0V=670V
(e) 900 V P - L
(f) zero 0F  Wasb :VA'VB e A be «rorigin and e o X=03wm.

(g) none of the above
Foc ¢/ 70, w“%?h“ ~EL = UV,
(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 b? (Gravity can be neglected.)

V, = U+EL= steNtiaov =620V

(a) zero Wyt = 3.0
(b) =700 V
(c) —1500 V W;‘)"b =\, -V
(d) 803 V
Wosab - 30T - g06V+ [500V
a0 \y = Vo - ‘%’ = 00 -a03e
(g) none of the above V= 2300 \/ (Y\e{j Aive cLarja gaing Winetic eve 9y

Whew & hoves to highar podentiaf
On the following problems show 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 = 3.0 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?

Ans. 2.0x10°7¢C

o SN0 F
(= K= lsx\0m°F
W=\ :(\Sx\o‘bﬁ (io\l) =3,0%0"1C



(22 pts) 7. A positive point charge g; = +9.0 x 10~ C is on the z-axis at z = 40.40 m.
A negative point charge g; = —3.0 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

€ o _t__;wo"cha.rges? 5 P |
: En s‘tw9=%§‘)9=37° Ans. z__-259NIc
- Q\ y__ -losNle
E\X \0|5M \ ‘ .9
03m ™ Bl 6\ Axid -
S 0, E= K 2 -@\xno 3 (05) ™ = 34 N|c

%" 0.4w cs"" X
Ex=-Eusd =259 Ml

E\Y :.'\'F\ f;v\ﬂ :—+ICI5 N/C

Bl -9
Bo= % 1 = anof ‘;:;‘;1 = 309N[ ¢

ELX:O, ;L\,"—’—SOO Nlc

Cr= gt By = -ASTMlCr0= - A5G e

By = By +Fay = +195 nle+ (300nlc) = -105n]c

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

\5S ns. \/
\=v e, = —(1\’—‘«4/ \'i}“— Ans. 12

o j
q- m\mo\(:mo > {_(O\X\o‘?gmo "l = £ 162+ (- 90.0v)

\,:v)?‘\/



(18 pts) 8. Two identical objects each have mass m = 0.50 kg and charge ¢ = —3.0 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

neglected.)

Ans. L9 mls
C=0am, {h=0.5m
ok Ug = Kb‘\’ug
Ko =0
%1, q (-3)()0"1)1 4050 J
Wa —-‘j;’ AXI0 0L
- kgq! a0l
W, = ——?‘f—: ano? | 3"'5‘) ) = [bA0 T

Kb: \(&*Uo\-ug’: 40507 - 14207 = AY30T

Kg.':)\(—{w\\l’) 303
_ X J\M= = g s
\l’ wA - O.S\Kj



(21 pts) 9. Three capacitors are connected to a 60 V battery as shown in the sketch.
Cy=60x10"%F, C;=30x10"%F,and C3 =3.0x107° F.

LiEN

| (€3
| N

6ON |,
-
a) What is the equivalent capacitance of the capacitor network?

Tk s HeE A v 50X0™F

C+ _
S5 - ax07°F

Gy = Taly
Civ
\____ Cub C‘,L-\—Cg - C(La

= - i Cez)::wa‘éFHm’éF>5mo"’F
€3

b) Calculate the charge on each capacitor.

Ce )
f E Q"%“(Sxxo"’)(éo)z 230”7 Ams. @ _LAX0QTC
\ o, laxn e

\_E\_?:_' \j\z:\/g = eo\/ Qs \\gX\O-qC,
|\ Qg'-'cg V3:(3X\0‘6)(40) = \.?X\O’L(C,
(' -
'___:_-- &\L:C\},VIL: (Lmové)(w) = 1an0""
b Node Q\L‘\"(g = Q
¢, G e
i U = b= Q= 1N

L

6y _ Laxotle _ oy Node:
) ‘ \\= 2 F ToxnotF VY, =V
-y
Lo Ny = X = VAN C oy

L €= TIxnF



