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Physics 116k
First Partial Examination September 21, 2000

Name: KE'/\
/

LD.#: -

Please circle your section:
Section 1 Section 2 Section 3 Section 4

Instructiong
This is a one hour, closed book examipation, Put answerd in the boxes provided,
or circle the best answer, 1f numerical answers are needed, you must include units.
If required, any work needed to justify the answer must be shown i the space
provided. A eorrect answer without the necessary justifying work may not receive
any credit. You may use the formnla sheet on the back of the exam,

Total point scores for each problem will appear in the table below and in { }
beside each problem number, Do what is easiest, first. AVOID glancing at anyone
else’s paper during the exam! The honor cade is In effect.

You must select 4 problems from the choice of & given. I will try to grade ali 5 i
you do them, and give you the best 4 of 5, but i may run out of stearn. There are
no guarantees! 1 may just grade the first 4 you did snd calculate your score from

ther.
{Grade based on the 4 problems you chose.)

Point Tallies for the Exam Problems
Problem| Description | Max Score | Actual Score

1 SBhort Answer 25
¢ Varicus Subjects 25
3 Electric Fields 25
4 Capacitors 25

33 Flectric Potential 25
Toial 4 gut of the b 160




1. Short Answer (25 points total)
2) (4 points) Describe, briefly, the electric ficld at the

points indicated on the figure 1o the right. Bach
horizontal line represents an infinite sheet of charge  *©

with identical positive charge density.

@ T 1« §ohes
® 0

@ L 1.4 sheet

b) (2 points) A constant Blectric field is pointing in the direction indicated in the figure. Please
draw an areow to indicate the direction of INCREASING electric poteatial (V).
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c} (2 poinss) Circle the combination of capacitors with the largest capacitance between the

two ends (labeled a & b for each combination). ————
i | ;]
P i [l | 1.
10pf b
P 0pf | -—--<l 10pf 10pf

8 [ {1 Y L
o 3 il e
10pf 10pf  1opt

- & 0o ?"?_ﬂ 240 5 RO {5
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d) {3 points) If ! held a positively charged plastic wand next to a soda can that is tying on i3
side on a fiat table, and the can is uncharged, would the soda can be sttracted
to, or repelied by, the soda can? Alse, indicate on the figure, the wrangement of

the free charge in the soda can. after
the charged wand is brought sear.
(hint; we did this i class)

el




i. Short Answer (Continued}

¢} (2 points) At Electrostatic BEquilibrivm (when charges stop moving around}, the electric Higid

. inside a conductor is:
SHALL LARGE
f) {2 points) If 1 lift my pen up, I'm the pravitadonal poiential energy
of the pen.
g DECREASING

£) (2 points) The Electric flux through & clozed (or complete) surface (ﬂnmetime; called a closed,
Gaussian surface) is proportional to the charge the closed surface.

S OUISIDE

h) (2 points) The Electric Potential (V) inside 2 conductor at Electrostatic Hguitibrium i best
described as:

ZERQ

i) (2 points} If Linsert a dielectzic material of dielectric constant K > I between the plates of
a capacitor that had only air between the plates before (e K =1 before, K > 1
after), the capacitance of the capacitor .

¢ TNCREASES DECREASES
i) (2 points) Two charges, each of vaiue +Q are arranged as shown it the figure below.
At which Tocation, PL or P2, is the electric potential the largest? {See figure below)

+Q. @ © AR .+Q
P2 A B — 3 L

e ot
k) (2 points) If 2 conducting spheres are connected by a wire so that they are at the same
potentia}, which of the spheres would you expect to have the greatest glectric
field at its sarface? {assurne there is some charge on the combination)

—_ T

M “> THE BIGGER SPHERE




9) Various Subjects (5 points each) .
(Circle the Correct Response, Show work for Partial Credit):
1} A +4.8 C (positive) charge and & -2.0 C (negative) charge are located
0.50 m apart from each other. What js the force on the +4.0 C {positive] charge
due to the -2.0 € {negative) charge?(5 pts.)

1) 7.2 x 10%° N and repulsive a N
11) 7.2 x 101 IV and attractive” S (0% L83
T} 1.4 x i NV and repulsive s y =

9 % 108! NV and atiractive -
3.9 % 104 N and repulsive

2} T'wo widely separated spheres, one with a radius of 1,0 em and charge on its
ouier surface +q (Qomer=-<1}), and one sphere with a radius of 10.0 o and no
charge on its outer surface {(aig=0), are connected by & thin wire, ie. the wire
foroes them to be at the same potential. The charge on the big {r=10.0 cm) aphere
a fier the spheres are connected by a thin wire is:(5 pta.}

I} Qﬁg = (.50 ¢

I1) Qug = 0.01 ¢ G Qs Ret¥TTG
Roes v
= 0, _ .
V) Quig=1.1¢ Gt e P
v T (L. d)
- —_— *_ A——
(b asy & Gl
T Y Y. - q]‘%
_3) 1fa 10.0 kg particle with charge 3.0 C is placed in an electric field,
E = 2,0 (N/C) %, and then released, how fast is the particle moving
after 5.0 s7{at ¢ = 0 the particle is at rest){5 pts.)
1) » = 3.0 m/s
I =t m/s E:MI: (ch.fiL
II) ¥ = 15 m/s = m {0wy
IV) v = 33 mfs
V) v = 0.33 m/fs e #:g;g;g v e

U:&“f‘ =




. 2) Various Subjects {Continued)

+2 0 C

4) What is the electzric potential at point J* for the three charges in the figure,
each of which is placed =t one point of an equilaieral triangle?{5 pts.)

Il ¥V =0.0 Voits 1 A
Cﬁj} = —3.6 % 10" Voits « )~ o
® [} V = —7.2 x 101 Valts _ k0O - LGyt 25 =R fel0 TV
V) V= —1.1x 18" Voits TG Y
V)V = ~18 x 1010 Voita

5} What is the gap between the plaies of & paraliel plate capacitor in air if the
Ares of the gap is 0.5 m? and ihe capacitance is 2.5 X 1071 F7(5 pts.)

1) 11x 1075 om

IT) 6.58 em (= €0 I

111} ¢.ldom ch £, A
d= =

V}71em C

o arprnt—

® T .
= L A0 E
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3} Flectric Field Vectors (25 points total}
Consider the charges arranged at the corners of a square as shown in the Bpure
below.

{omie l y
+2Q o
& ' '
d
’Z}_G’}LM )
us’ Q=2.00uC
/fﬂ-l's'u . e \ d= 10 cm
A N .
20 .
s d

a} Caleulate the x and y components of the eleetric field at the point indicated
by P

" Mol 'F'mh oneé 'h: b E, =) Lﬁ;::ﬂ{mj

_ ok {10pC) B, S5 100" e [ 20)
&\ m‘l\ 15 .::]

Fy = (@) (o) U8 = 5 a0y
m (079%m) «

b) Suppose we Lave a cube that encloses all 4 of the charges. {Le. we put the
charges in & box.) What is the total electric Sux through the surface of the entire

cube?

o s O T8




. 4} Capacitors in a circnit (25 points total)

Consider the circuit shown below!
The battery has been hooked up for a long time. All the charge haa stopped moving
around. The circuit has reached its equilibrium state. Please answer the foilowing

(uestions:
G
! C,=10pf
V= — o WA
T ol &=
| | V =6.0 Volts
— _ A LE
dow M3 Cez.?u _3ﬂrF C:L = B{ij

a) What is the charge on C3?
Sanme on chn?gpﬂ%ute (fn--‘i'.“.) [Q mqD‘DC’ ]{8}
Q =hspF{c.0V)

o Q{J’:C-

b) What is the potentisl difference across C1?

Lovobtue , bosh cops  [7=3.0V @

o v ot ST

check a0pC — Jf—**”“u/g
B AV L =




c} What is the charge on C37 .

_%U O eV OsD C'L

;an
= (;0‘96«

d) What ig the total energy stored in the capacitors?
2 [U = 2 40':3 ] (5}
iﬁ Ctgu”ru U

= -]'i \.5‘:.? (\GU\) = ';l:?ﬁf_\

e} A material of dielectric constant K (K > 1) is inserted between the plates of
(. Circie the correct answer below (there may be more than 1). The potential
difference across each capacitor behaves as foliows. (5 pis.)

(31 BOCS up III} Cz OBS Up "~ V} Cy gaesgg)
. B-C1 goes down— 2 goes down > VIj Cy goes down

Cl T LressES %o Cuﬁ ATl ol S
!

¢, »C3
% o ecch wBmE V. U, 90 Aogpn,
Uy ‘%L Uy = & V33 gy
Vinbn? L;C}u Uia € Y3
U*LCt:' U1L+\}3T~{tv‘-".,'¥‘&‘\




. 5} Electric Potential {25 points total)

A conducting spherical shell of inner radins £1 and outer radins 2 has & charge
of +Q plated at its center aad a charge -44Q placed on it (this means that the sum
of the charge on the inner surface of the conductor and the outer surface of the
conductor is equal to -4Q). (see the figure below), Briefly explain your Teasoning
and show your work.

The electric potential V is zero at radins of r = 0o, Please find the alpebraic
. expression for the electric potential in all regions of space.

carsider work reeded 1o ngue chavpe Inside the Shell: r < Rl

By b 2
K, K"'“ E-L oo . .
e A o e { e *
r
K ~ R - Dﬂ\I} Loy we Meed aﬂa{da ov
= (-—E’ = Eﬁ""\ O+ (K_._.,{'m-) . "'ff*m)lnsidﬂ the Conductor: f1 :-:‘.“ra-:: }%2
R R P y oo -l
= 2y (10}
ke Ky oK (- 38D e
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phen =Ry
= - ‘}_@ Cutside the Shell: r > K2
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