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Exam 2 (March 23, 2010)
Please read the problems carefully and answer them in the space provided. Write on
the back of the page, if necessary. Show your work where indicated.

Problem 1 ( 8 pts):

-
In each of the four sketches X X \Z'S X —lé LIS _;; g
to the right, the specified
electric charge (note the X XL X X btk o
sign of each charge is
given) is moving in the >( b = ien: =k .
direction of the velocity
vector in a region of
uniform magnetic field. In
each case clearly indicate
the direction of the force on
the charge due to the e
magnetic field. If there is e ey e v
no force write “no net B—V S &
force” next to the particular =7
sketch. ) R

Problem 2 ( 6 pts):

In each of the three sketches below a positively charged particle moves in a uniform magnetic
field in the direction specified by the velocity vector. Also shown is a vector representing the
force on the moving charge due to the magnetic field through which it moves. Indicate the
direction of the magnetic field in each case.

N

—

X3
F (inxo P“ﬁ’b\)

o«
v ¥

T



P114 University of Rochester NAME

S. Manly Spring 2010

Problem 3 ( 6 pts):

Six separate situations are sketched below. In each case, electric charges(shown as small black

circles) are arranged equal distances from a point where the potential is specified. The charges in

each situation have the same magnitude but the signs of the charges are not specified.

3313

Label the charges in each situation as “+” or “-*.

In which of the six situations is the electric field zero at the point where the potential is specified?

(There might be more than one situation that satisfies this criterion.)

In which of the six situations is the magnitude of the electric field greatest (relative to the other
situations) at the point where the potential specified? (There might be more than one situation
with that maximum electric field magnitude.)
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Problem 4 ( 8 pts):

A battery is connected to a series combination of a switch, a resistor, and an initially uncharged
capacitor. The switch is closed at t=0. Which of the following statements is true? Give a brief
explanation to justify your answer.

a) As the charge on the capacitor increases, the current increases.

b) As the charge on the capacitor increases, the voltage drop across the resistor increases.
c) As the charge on the capacitor increases, the current remains constant.

d) As the charge on the capacitor increases, the voltage drop across the capacitor decreases.
e) As the charge on the capacitor increases, the voltage drop across the resistor decreases.
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Problem 5 ( 10 pts):

Referring to the figure to the right, determine the current through the circuit
(with the direction of positive current flow defined by the direction of I in the
figure. Show your work. 1

a) +0.83A
b) -0.50 A
c) +t0.5A
d) +0.55 A
e) -0.92A

(PRY] §e2

Problem 6 ( 10 pts): R,

Find the ratio of the power dissipated in resistor 1 to that in resistor 2 to that in
resistor 3, P1:P,:Ps, for the circuit sketched to the right. Assume R;=R,=Ra. R
Show your work.

Problem 7 ( 10 pts):

Consider two parallel plate capacitors that are identical in every way except that one (capacitor
A) has air between the plates while the other (capacitor B) has a dielectric material between the
plates which has a dielectric constant of 2.

() If each capacitor is fully charged by a battery with a potential difference of V, how does
the energy stored in capacitor A compare to that in capacitor B?

(b) Suppose the fully charged capacitors in part (a) are discharged separately through the
same resistor. When capacitor A is discharging through the resistor, it is observed that it
takes 20 seconds for the charge on the capacitor to drop by half. How long will it take for
the charge on capacitor B to drop by half when it is discharging through the resistor?
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Problem 8 ( 11 pts):

Two resistors, 3.0 Q and 5.0 Q, are connected in series. The current through the 5.0 Q resistor is
0.75 A. What is the potential difference across the series combination?

Problem 9 (11 pts):

Three capacitors are connected as shown in the sketch to the right. Their
capacitances are C;=4.0 uF, C,=6.0 uF, and C3=3.0 uF. If the voltage across
the combination, Vg, is 400V, what is the charge on each capacitor?
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Problem 10 ( 10 pts):

An infinitely long, straight wire carrying a current |, is partially
surrounded by a loop as shown in the sketch to the right. The loop
has a length L and radius R, and it carries a current I,. The axis of
the loop coincides with the wire. Calculate the force exerted on
the loop. (If it is not obvious from the sketch, each of the
semicircular parts of the loop are in a plane that is perpendicular
to the long, straight wire and the linear parts of the loop are
parallel to and on opposite sides of the long straight wire.)

Problem 11 ( 10 pts):

Liquid dielectrics having polar molecules (such as water) always have dielectric constants that
decrease with increasing temperature. Why?



P114 University of Rochester NAME
S. Manly Spring 2010

Exom Z Formu\as

-19
-‘-:- 'E el=1t.Exto Coulou‘o_g
= 2
b IQ =94 x ¢ o —'\L-—“
C

¢E:‘. E'M E.: Eo/“
§E-da= = o ke, e
. . ° Q= Celh-e )
E=\Rag? Q)= Qo ™%
Vol RQ“I 3 ‘\Fnr‘.!nt.u
v z W“R/Ckarf— I/C_“‘ - -‘-E: %ﬁmﬂa
- ® -.- UxR = e*-é
Vru‘m‘f - h—-‘-_- F-‘%V*B Ql-
M /4 =nT A
va (et Teps
Vel B :}lu“l
Seleassel
E;"-‘A /Jb T
B o Mo S'iil“‘
N=IR = a’% 2
Q= CV
u= eV Xi-olﬂ = Mo Lanc
WAL



P114 University of Rochester NAME
S. Manly Spring 2010

0 G 2
10> = Co50: — - mV
ho ot " Qs "=

u. tanb= % . < -co
Sehans. - Azunc- V= %r{r XE = V-‘._M\rz
cylinder : A=arrl + awe” x = %'kxl
V= wesL R-ng
V=V, +Gt )
A u x=x,* Vot +4aE
g W du = e Vz=\1;-4' 26.(x-Xo)
S M O lw) X = X, + 3(V*VolE
w



