First Name: G OLUTION S Last Name: Section:

February 18, 2000 Physics 208

Exam 1

Print your name and section clearly on all five pages. (If you do not know your section number,
write your TA’s name.) Show all work in the space immediately below each problem. Your final
answer must be placed in the box provided. Problems will be graded on reasoning and
intermediate steps as well as on the final answer. Be sure to include units wherever necessary,
and the direction of vectors. Each problem is worth 25 points. In doing the problems, try to be
neat. Check your answers to see that they have the correct dimensions (units) and are the right
order of magnitudes. You are allowed one 8% x 11” sheet of notes and no other references. The
exam lasts exactly 50 minutes.

(Do not write below)
SCORE:

Problem 1:

Problem 2:

Problem 3:

Problem 4:

TOTAL:



First Name: Last Name: Section:
1. A point charge g is located at x = -60 cm and a point charge ¢, is located '
at x = +60 cm on the x-axis. a 50 c;m
) 2

X
a. If g = -q; = Tx10® C, what is the electric field at y = +50 cm on the -60¢cm | 60cm
y-axis? (10 pts.)

E, = —i—lf, ; ahere N = m

_ 2Agx _ _ 2x4x0’xIxlo"Tx 0.6
T e+ ?P T (036 +028)372

= 153 V/m (K Ao f"%""’)

159 V/m

b. If 1 = +¢2 = 7x10” C, what is potential (relative to infinity) at y = +50 cm on the y-
axis? (10 pts.)

J = 2}_/&3 _ 2,«43
\/xl-ua‘
2x vty 1xi0”]

0.3¢ +0.25

I

= |éiV

g1 vy

c. If g1 = -q, = 7x10”° C, what is the force between the charges? (5 pts.)

kpig _ R3?

I

F

ne - T &
-l ®
_axistwugxio”!
B Y4 x 0,36

= 3. 06 )(,p_.v N aldFactive

3,06 X107 'N
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2. Along, cylindrical conductor (radius = 1.0 mm) carries a charge of 4x10™'> C/m and is inside a
second coaxial, hollow, cylindrical conductor (inner radius = 3.0 mm, outer radius = 4.0 mm)
that has a charge of -8x10™"? C/m.

a. What is the electric field 2.0 mm from the axis of the conductors? (15 pts.)

§E IR = &

€
Eamnfd = é—; %%'
\ d
E = Zwe.n ﬁ
-2
4 X /0

21TY 8,85 X107 xax;o"3

= 36.5\//m ( rradsially sutivard )

36.0V/m

b. What is the electric field 5.0 mm from the axis of the conductors? (70 prs.)
-4 xjo7'*?
277X 8,85 ¥/o='2 ¢ SX 10™3

= 144 V/m (M;ﬁﬁv& Avanrard )

pa—
—

V%4 V/m
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3. A 20-yF capacitor charged to 2 kV and a 40-pF capacitor charged to 3 kV are suddenly
connected to each other with the positive plate of each connected to the negative plate of the

other.

a. What total energy is stored in the capacitors before they are connected? (6 pts.)

- L 2 L 2
U= 2 Clvl + Zczvz

= loxin ™ x wx/16® +20%10~C v qx10©

= 220 J

220 T

b. What is the charge on the 20-uF capacitor after the two are connected? (7 pts.)
@ =C\N, — c,N, = 20 X% % 2X10° = Lrowo";ysx jo

= —gaxio"> (2RI Sangy)

i Preperthen s C 3
doxio "xz2o _ - 2671072 ¢

w—— ———C-L— -— e
5. - c,+c, = 20 + 40

c. What is the voltage on the capacitors after they are connected? (6 pts.)

80 X(p~—3
V= _é:_ — 7 soxlo~®

3

= —~ 1333V

—~1333V

d. What is the total energy stored in the capacitors after they are connected? (6 pis.)
| 2 -4 2
U= 3¢V’ = 30x07" ((1333)
= 5333

renosing Sy do dudsapuitsd 5335
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4. In the circuit below, a current of 1.4 A flows in the 4-Q resistor.

A

160 4010

B o—

a. What is the equivalent resistance between points A and B? (/0 pts.)

l6xl2
R=24 737 = i

2.9

b. What is the magnitude of the potential difference V, - Vg? (10 pts.)
V,a;ag cergst 1650 ankstEn o L4 v (BH+u) = Je. 8V
WW 1€ 5L paostan o 16.8/16 = |,05A
Cunroud M 2.0 reakednt i L4405 = 72 45A
V,~Vg = 245 x8.9 = 218V

21,8y

c. What total power is dissipated by the resistors? (5 pis.)

N (a7’
= R = 53
= 53.4wW

53.4 W




