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Physics 2102  Section 004 Dowling

January 16, 2007 Quiz 1 Name (print): SO Lo TiolV

The figure shows three point charges arranged in different ways. The charges all have the same
magnitudes, but different signs as shown in the figure.
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Rank the arrangements according to the magnitude of the total electrostatic force on the positive charge,
greatest first. Three points to get all right, one point if one ranking is correct.
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Physics 2102 Section 004 Dowling

} January 18, 2007 Quiz 2 Name (print): _ 09 & Q7D Y

The ﬁg

ure shows three dipoles arranged in different ways. The charges and dipole moments all have the
same magnitudes, and a constant, homogeneous electric field is applied as shown. :

(@) (b)

Rank the three dipoles according to the magnitude of the total electrostatic torque on the dipole,
greatest first. Three points to get all right, one point if one ranking is correct,
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Physics 2102 Section 004 Dowling

January 23, 2007 Quiz 3 Name (print): _ S8 Lo Trow

The figure shows a side view of three, square, Gaussian surfaces, each of area A, arranged in different
ways. A constant, homogeneous electric field of magnitude £ is applied as shown.
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Rank the three Gaussian surfaces according to the magnitude of the total electrostatic flux through each
surface, greatest first. Three points to get all right, one point if one ranking is correct.
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Physics 2102 Section 004 Dowling

January 25, 2007 Quiz 4 Name (print): SoLu T/ON

Alice, Bob, and Charlie are painting their tool shed. The shed is all aluminum and completely enclosed
They are positioned as shown, when lightning from a passing thundercloud strikes the shed.

Rank the three people; based on the likelihood they will require medical assistance, greatest first. Three
points to get all right, one point if one ranking is correct.
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Physics 2102 Section 004 ~ Dowling

January 30, 2007  Quiz 5 Name (print): _ Socuv7704

Charlie is hiking over a mountaintop near trail-ridge road Colorado — 11,000ft above
sea level — when the suddenly weather turns bad. He then encounters Alice and Bob
coming the other way on the trail (see photo). Alice and Bob say “Hi” to Charlie.

Rank Charlie’s possible responseé, below, from most appropriate first to least
appropriate last. Three points. to get all right; one point if one ranking is correct.

(a.) Nice hair. ‘
(b.) If you stand still, I will use Gauss' Law to calculate the charge on your heads.
(c.) RUN FOR YOU LIVES OR WE’'RE ALL GONNA DIE!!!
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Physics 2102  Section 004 Dowling

February 1, 2007 Quiz 6 Name (print): St uT oW

The figure shows a uniform electric field, pointing to the right. The
equipotential surfaces are indicated with dashed lines.
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There are four points indicated on the figure (1, 2, 3, and 4). We define
V = 0 at point 1 (V; = 0). What is the electric potential at the three
other points? (Circle the right answer).

(a) V:<0 V.=0 @
(b) Vs <0 Vs> 0
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Physics 2102  Section 004 Dowling

February 8, 2007 Quiz 7 Name (print): Jstorroar

Alice and Bob are lab partners. They are given two identical
batteries and four identical capacitors. They then construct the

two circuits as shown. paRALcEL

Alice gloats to Bob, “The total equivalent capacitance of my
circuit is bigger than yours.” Bob retorts to Alice, "No, the total
equivalent capacitance of my circuit is bigger than yours!” Charlie
looks over their shoulders and exclaims, “You're both wrong — the
total equivalent capacitance of these two circuits is the same!”

Who is right? (Circle one.)

(a) Alice: X Cs

(b) Bob: Ca < Cq

(¢) Charlie: Ca ><C3
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Physics 2102 Section 004 Dowling

January 23, 2007 Quiz 8 Name (print): SdLoT (=N

Alice and Bob are NASA engineers, designing a shunt for the

Mars-Lander battery. (A shunt is a metal bar used to short cir-
cuit the battery, just before landing, in order to heat up and
burn the oxidation off the battery terminals.) It is important
for the shunt to have as high a total resistance R as possible.
Alice and Bob are both using identical metal, nichrome, for
their designs, shown below, are both cylinders with the indi-
cated radii and lengths:

- Leagth - ) =
Ra = P ’;‘,‘i_' = Prr(zr)"'

ﬂB: F Anew = P T(r)* —P—ﬂ_' 2.

Alice once again gloats, “Hey Bob, the total resistance for my
design is the largest.” Bob once again retorts, “No Alice, the
total resistance for my design is the largest.” Charlie, the
tyrsically clueless NASA manager (responsible for the last Mars-
mission disaster involving a unit conversion error), leans over
their shoulders again and exclaims, “*You're both wrong — as
usual — the total resistance of these two designs is identi-
cal!”

Who is right? (Circle One.)

(a. ) Alice: RAXRB

Bob:
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(c.) Charlie: RA;R(RB



Physics 2102  Section 004 Dowling

February 15, 2007 Quiz 9 Name (print): _&oLurion

Alice and Bob, the NASA engineers, are redesigning the battery
shunt after nearly losing two-Mars Landers. They are given two
identical batteries and four identical resistors. They then
construct the two circuits as shown. (For the shunt the resistance
should still be as high as possible.) PARALLE L

SER (E) {

{  Alice
v Bob

Ra = R+R= 2R \'}

Alice brags to Bob, "The total equivalent resistance of my circuit
is bigger than yours.” Bob responds to Alice, "No, the total
equivalent resistance of my circuit is bigger than yours!” Charlie,
the clueless NASA manager, looks over their shoulders and yells,
“You idiots! They're the same!” '

Who is right? (Circle one.)

(b) Bob: Ra < Rg

(c) Charlie Ra = R

L . 2
Rg= R KR = 7
R
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Physics 2102  Section 004 Dowling

February 22, 2007 Quiz 10 Name (print);_ S0LvT/oN

Alice and Bob are nuclear engineers, designing an RC circuit for a fusion reactor.
It is important for the circuit to dump as much energy as quickly as possible to
ignite the reactor. Alice and Bob are each using an identical, two-story-tall ca-
pacitor C and two resistors R, for their designs, shown below. _u '
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] Ca =_h r- Tpc Yz RC
Alice brags, “"Hey Bob, the total discharge time for my circuit is the shorfesf

Bob scoffs, "No Alice, the total discharge time for my design is the shortest.”
Charlie, the typically clueless Department of Energy manager (responsible for the
50-year delay in getting fusion energy to market), leans over their shoulders on
his walking cane again croaks hoarsely, "You're both wrong — the total discharge
time of these two designs is identical!”

Who is right? ' (Circle One.)
(a.) Alice: Ta < Ts

(b.) Bob: D

(c.) | Charlie: To = Tg




Physics 2102 Section 004 Dowling
March 01, 2007 Quiz { Name (print; _2OL LU 776 /V

Alice, Bob, and Charlie have built three magnetic dipoles arranged in three different ways. The dipoles
are identical square loops of wire with current running through them, shown on edge. The currents all
have the same magnitudes and directions around the loop, and a constant, homogeneous magnetic field

is applied as shown.

(a) (b) (c)
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Rank the three magnetic dipoles according to the magnitude of the total magneto-static torque on the
;7 magnetic dipole, greatest first. Three points to get all right, one point if one ranking is correct.
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Physics 2102  Section 004 Dowling

March 06, 2007 Quiz 12 Name (print):_ <9 LOTION

Alice and Bob are nuclear engineers, building an A-Bomb. They design a mass spec-
trometer uranium isotope separator to separate heavy single positively charged
Uase ions from light single positively charged U,;s ions, as shown in the figure. The
magnetic field B is into the page and the ions enter the bottom of the box with
equal velocities. |
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Alice states, "The outer circular path is the desired U,ss moving clockwise from 1
to 2.” Bob replies, "No, the inner circular path is the desired U,ss moving countey-
clockwise from 2 to 1.” Charlie says, "I don’t care — it’s good enough for govery-

ment work.”

Who is right? (Circle One.)
{(a.} : : Alice: '(Oufer/ Clockwise)
{(b.) Bob: (Inner/Counterclockwise)
— —
(c.) : ~ Charlie: (Doesn’t matter which.)
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