a) Yes.
b) No.
c) The cup would never be attracted.




a) Yes.
b) No.
c) The cup would never be repelled.




# b

t Is only attracted to the ball.
t Is only repelled by the ball.
t Is first (prior to contact) attracted to, and

then repelled by, the ball.

t Is neither attracted to, nor repelled by, the

pall.

e) It is first (prior to contact) attracted to the ball.
What happens after contact depends on how
much charge is transferred as a result of that
contact.




a) No.

b) Yes. The paper becomes polarized,
meaning It takes on the charge opposite
that of the comb, and opposites attract.

c) None of the above.




a) Positive.
b) Negative.
c) None of the above.







a) Yes.
b) No.
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a) The spherical object.
b) The proton.
c) Neither.










a) Up and to the right.
b) Down and to the left.
c) There is no electric field at point P.




a) Yes. It will stay on the “line”.
b) No. It will depart from the “line”.







a) It moves rightward at an ever

decreasing speed until it achieves, just
for an instant, a speed of zero. Then it
starts moving leftward at an ever
Increasing speed.

b) It moves rightward at an ever
Increasing speed.




a) No. Unlike charges attract.
b) Yes. Unlike charges repel.

c) Yes, If the positive particle Is to the
right of the negative particle.

d) Yes, If the positive particle is to the left
of the negative particle.







a) True
b) False






a) True.
b) False.




a) Particle.
b) Space.
















a) It wouldn’t. The new total electric field is not
uniform.

b) The point charge would be a test charge. A test
charge does not produce an electric field.

c) The electric field due to a positive point charge,
does not exert a force on the positive point
charge itself.













a) Point A
b) Point B




a) Point A
b) Point B




a) Point A
b) Point B
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a) Northeasterly

b) Southeasterly
c) Southwesterly
d) Northwesterly




a) 0-20%
b) 20-50%

c) 50-90%
d) 90-110%
e) 110-150%
f) 150-200%
g) >200%




7
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a) The electric field is in the +x direction at the
origin.

b) The electric field is in the X direction at the
origin.

c) The electric field is 0 at the origin. It has no
direction.
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a) 8.99 x 10° N/C

b) 1.00 N/C

c) 0.00 N/C

d) None of the above.




b

a) A typical car is a good
approximation to a conducting
shell. Inside a conducting shell,

the electric field Is zero.

b) A typical car Is a good
approximation to a conducting
shell. Inside a conducting shell,
the electric field is uniform (but not

Zero).
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a) Radially inward (toward the center
of the sphere).

b) Radially outward.

c) There Is no direction because the
electric field is zero.




2:.1 +#
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a) Radially inward (toward the center
of the sphere).

b) Radially outward.

c) There Is no direction because the
electric field Is zero.




2:.1 +#
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a) Radially inward (toward the center
of the sphere).

b) Radially outward.

c) There Is no direction because the
electric field is zero.




a) A before and after picture.
b) A free body diagram.
c) No diagram at all.




E 15H
C

a) The quantity on the left is a vector
whereas the quantity on the right is
a scalar. A non-zero vector cannot
be equal to a scalar.

b) Nothing.




E 15 N Westward

C
a) The quantity on the left is a vector

whereas the quantity on the right is
a scalar.

b) The quantity on the left Is a scalar
whereas the quantity on the right is
a vector.

c) Nothing.




E ISIC\:I Southward

a) The quantity on the left is a vector
whereas the quantity on the right is
a scalar. A non-zero vector cannot
be equal to a scalar.

b) Nothing.




E 152

C
a) The quantity on the left is a vector

whereas the quantity on the right is
a scalar.

b) The quantity on the left Is a scalar
whereas the quantity on the right is
a vector.

c) Nothing.




b

a) One doesn’t “find” any of these
values. They have to be memorized.

b) One finds the masses and the value
of e, iIn coulombs, on the formula
sheet. One has to know that the
charge of a proton is +1e and the
charge of an electron is 1le.




h

a) O volts c¢) Some value between 0 and 25 volts
b) 25 volts d) None of the above.




$ )

a) A charged particle or distribution of
charged particles.

b) A conductor.
c) An insulator.
d) None of the above.




a) 4 volts

b) 6 volts

c) 14 volts

d) None of the above.
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a) That can’t happen.
b) It Increases.
C) It decreases.
d) It stays the same.



a) That can’t happen.
b) It Increases.

C) It decreases.

d) It stays the same.




F
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a) That can’t happen.
b) It Increases.

C) It decreases.

d) It stays the same.




!
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a) That can’t happen.
b) It Increases.

C) It decreases.

d) It stays the same.




b

a) The particle must be positively charged.
b) The particle must be negatively charged.
c) The particle must be neutral.

d) None of the above.










A
electric field

a) It Is greater between A and B.
b) It is greater between B and C.
c) It Is the same.
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a) It Is greater between A and B.
b) It is greater between B and C.
c) It Is the same.




Consider two points in the vicinity of a
positively-charged particle. Point Ais
closer to the particle than point B is.

At which empty point in space Is the electric

potential greater?
a) Point A
b) Point B
c) None of the above.




A negatively-charged particle is released
from rest at a position that is a given
distance from a positively-charged particle
that Is fixed In space. You are asked to find
the speed of the negatively-charged particle
when It arrives at a point closer to the

positively charged particle. Is it okay to use
one of the constant acceleration equations
to solve this problem?

a) Yes
b) No




A positively-charged particle with charge q, Is at
the origin of a Cartesian coordinate system. A
negatively-charged particle with charge q,

(l9,] > q,) Is at (12 cm, 0). Where on the x-y plane
(besides at infinity) is the electric potential zero?

a) Only at one point, on the x axis, to the left of both.
b) Only at one point, on the x axis, between the two.

c) Only at one point, on the x axis, to the right of
both.

d) At two points, both on the x axis. One between
the two, and the other to the left of both.

e) There are an infinite number of points on the x-y
plane at which V= 0.




Consider two positively-charged particles

separated by a distance d. The particles are
surrounded by empty space. Are there any
points in space, besides at infinity, at which

the electric field, due to the pair, Is zero?

a) Yes
b) No




Consider two positively-charged particles

separated by a distance d. The particles are
surrounded by empty space. Are there any
points in space, besides at infinity, at which

the electric potential, due to the pair, Is
Zero?

a) Yes
b) No




(Trick question?) What is the direction of
the electric potential due to a negatively
charged particle at a point in space In the
vicinity of the negatively-charged particle?

a) Toward the particle.
b) Away from the particle.
c) None of the above.




What principle do you apply when asked to
find the velocity of a charged particle that Is
released from rest near a fixed charge,
when It Is at a specified point other than the
release point?

a) Newton’s Second Law and Constant
Acceleration.

b) Conservation of Energy.
c) Conservation of Momentum.




What principle do you apply when asked to
find the acceleration of a charged particle
that Is at a point in space In the vicinity of a
fixed charge?

a) Newton’s Second Law

b) Conservation of Energy.

c) Conservation of Momentum.
d) None of the above.




What kind of diagram iIs required whenever
you apply Newton’s 2nd Law in this class?

a) A Free Body Diagram.
b) None of the above.




What happens if you use r? in the
denominator when calculating the electric
potential due to a point charge (at any
empty point in space a distance r from the

point charge)?
a) You get it right.
b) You get it wrong.




b

a) A flat sheet.

b) A box.

c) A shield.

d) An egg shell.

e) Insufficient information.
f) None of the above.



a) V at A iIs greater than V at B.
b) Vat Ais the same as V at B.
c) Vat Ais less than V at B.

d) Not enough information is provided to
determine how they compare.

e) None of the above.
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a) —6 eV
b) 0
C) +6 eV

d) None of the above because the eV is not a unit
of energy.
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a) The Ping-Pong ball.

b) The rubber ball.
c) Neither.

i
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a) It doubles.

b) It becomes one half of what it was.
c) It stays the same.

d) None of the above.




a) It doubles.

b) It becomes one half of what it was.
Cc) It stays the same.

d) None of the above.




a) It doubles.

b) It becomes one half of what it was.
Cc) It stays the same.

d) None of the above.




a) It doubles.

b) It becomes one half of what it was.
Cc) It stays the same.

d) None of the above.




a) It doubles.

b) It becomes one half of what it was.
c) It stays the same.

d) None of the above.




a) It doubles.

b) It becomes one half of what it was.
c) It stays the same.

d) None of the above.




a) It doubles.

b) It becomes one half of what it was.
c) It stays the same.

d) None of the above.




a) It iIncreases.

b) It decreases.

C) It stays the same.
d) None of the above.




a) It iIncreases.

b) It decreases.

C) It stays the same.
d) None of the above.




a) It iIncreases.

b) It decreases.

C) It stays the same.
d) None of the above.




a) It iIncreases.

b) It decreases.

C) It stays the same.
d) None of the above.




a) It iIncreases.

b) It decreases.

C) It stays the same.
d) None of the above.




a) It iIncreases.

b) It decreases.

C) It stays the same.
d) None of the above.




a) The (positive) charge flows into the battery via
ne positive terminal and out of the battery via
ne negative terminal.

'he (positive) charge flows into the battery via
ne negative terminal and out of the battery via
ne positive terminal.




a) The left terminal.
b) The right terminal.
c) Insufficient information is provided.




a) The left terminal.
b) The right terminal.
c) Insufficient information Is provided.
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a) The left terminal.
b) The right terminal.
c) Insufficient information Is provided.




-rom the conductor at high
potential to the one at low potential.

~rom the conductor at low potential
to the one at high potential.

c) Insufficient information is provided.




a) It does.

b) There Is a retarding force on the charged
particle which, on the average, cancels out the
electrostatic force characterized by the
potential in question, making the net force
ZEero.




a) It does.

b) In the resistor, the potential energy of the
charged particle is converted into thermal
energy.




a) There Is no such thing as current “at a
terminal.”

b) The high potential terminal.
c) The low potential terminal.

d) Neither. The current has one and the same
value at each of the two terminals.




-rom the conductor at high
potential to the one at low potential.

~rom the conductor at low potential
to the one at high potential.




a) They don'’t.

b) The force of such an electric field on positive
charge carriers is directed from low to high.

c) Unspecified forces inside the seat of EMF push
positive charge carriers in the direction
opposite that of the electric field characterized
by the electric potential in question.




a) They do.

b) The premise of the question is flawed.
Positive charge carriers lose potential energy
In going through the seat of EMF.

c) Energy is transferred from the seat of EMF to
the charged particles as they go through the
seat of EMF.




CD9

a) The higher potential terminal.
b) The lower potential terminal.
c) Neither
















a) A current between the two top resistors needs to be
defined.

b) A current into the seat of EMF needs to be defined.
c) The way I, is defined is nonsense.
d) Nothing.




a) Too many currents have been defined. I, is the same
as I,.

b) Too many currents have been defined. I,is the same
as I,.

c) The way I, is defined is nonsense.

d) Nothing.




a) 5 joules

b) 300 joules

c) 5 watts

d) 300 watts

e) None of the above




a) 5 joules

b) 300 joules

c) 5 watts

d) 300 watts

e) None of the above




a) The resistivity of wire B Is the same as
that of wire A.

b) The resistivity of wire B Is the half that of
wire A.

c) The resistivity of wire B Is one fourth that
of wire A.




resistance

a) The resistance of wire B Is the same as

that of wire A.

b) The resistance of wire B is the twice that
of wire A.

c) The resistance of wire B Is four times
that of wire A.

d) None of the above.




a) ltisn’t.

b) Because the charged particles have
farther to go in wire B so they run into
more impurities and imperfections.

c) Because the electric field Is weaker In
wire B.




a) ltisn’t.

b) Because the charged particles have
farther to go in wire B so they run into
more impurities and imperfections.

c) Because the electric field Is weaker In
wire B.




&( b

a) Elevation.
b) The speed of a person.

c) The people flow rate (how many people
per minute go past a particular point in
the building).



&( b
current

a) Elevation.
b) The speed of a person.

c) The people flow rate (people per minute
passing a particular point in the
building).
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Consider the function ¥V &(1 e %) in
which & R, and C are known constants.
What is V at time 0?

a) 0

b) €

c) RC

d) Insufficient information Is given to say
what Vis at time 0.

e) None of the above.



4

Consider the function ¥ €(1 e %) in
which €, R, and C are known constants.
What does V go to as time goes to Infinity?

a) 0

b) €

c) RC

d) Insufficient information Is given to say
what V goes to as time goes to infinity.

e) None of the above.




Which of the following best represents a

l
graphof V¥ (1 e R€)in which € R, and C
are known constants?

a) - c) -
05 -

S)

~ 25 - S
S) S)

5
5 21 15 7?1 355 21 15 7?1 355

15 7?1 355
K

15 7?1 355
K
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V ( best

a) The voltage across a discharging capacitor in
an RC circuit.

b) The voltage across a charging capacitor in an

RC circuit.

c) The voltage across the resistor in an RC
circuit during the discharge of the capacitor.

d) The voltage across the resistor in an RC
circuit during the charging of the capacitor.

e) There Is more than one correct answer above.




4

Consider the function ¥ ¥ e %€ in which
V,, R, and C are known constants. What is
V at time 07

a) 0

b) V,
c) RC

d) Insufficient information Is given to say
what V is at time 0.

e) None of the above.



4

Consider the function ¥ ¥ e %€ in which
V,, R, and C are known constants. What
does V go to as time goes to Infinity?

a) 0

b) V,

c) RC

d) Insufficient information Is given to say
what V goes to as time goes to Iinfinity.

e) None of the above.




Which of the following best represents a

4

graph of ¥ ¥ e ®¢ in which V,, R, and C are
known constants?

a) = :5 C) -
05 -

S 25 -

® 5

5 21 15 7?1 355 21 15 7?1 355

( K
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Consider the function V' Jje *¢ in which V,, R,
and C are known constants. What does V
represent? Choose the best answer.

a) The voltage across a discharging capacitor in
an RC circuit.

b) The voltage across a charging capacitor in an

RC circulit.

c) The voltage across the resistor in an RC
circuit during the discharge of the capacitor.

d) The voltage across the resistor that in an RC
circuit during the charging of the capacitor.

e) There Is more than one correct answer above.




The diagram at right
represents a circuit
with a switch that is
closed at time O.
Consider V,, C, and R
to be known. What

IS the charge on the capacitor at time 0+ ?
a) IR

b) V,LR

c) CV,

d) 0

e) None of the above.




The diagram at right
represents a circuit
with a switch that is
closed at time O.
Consider V,, C, and R
to be known. What is

the current through the resistor at time 0+ ?
a) 0
b) V,LR
c) Insufficient information.
d) None of the above.




The diagram at right
represents a circuit with

a switch that is closed 4
at time 0. Consider V,, C —
C, and R to be known.
What is the current

through the resistor at time infinity?
a) 0

b) V,LR

c) Insufficient information.

d) None of the above.




Consider €, R,
and C to be
known. What
IS the voltage
across C at
time O+ ?

a) 0

b) &€

c) Insufficient information is provided to
determine what it is.

d) None of the above.



Consider €, R,
and C to be
known. What
IS the voltage
across R at
time O+ ?

a) 0

b) &

c) Insufficient information is provided to
determine what it is.

d) None of the above.




Consider €, R,
and C to be
known. What
IS the current
through R at
time O+ ?

a) 0

b) &/R

c) Insufficient information Is provided to
determine what it is.

d) None of the above.




Consider €, R,
and C to be
known. What
IS the current
through R at
time Infinity?

a) 0

b) &/R

c) Insufficient information is provided to
determine what it is.

d) None of the above.




a) The charge.

b) The voltage.

c) Both a and b.

d) None of the above.




series

a) The charge.

b) The voltage.

c) Both a and b.

d) None of the above.




b

a) The 1mF capacitor.

b) The 2mF capacitor.
c) The 3mF capacitor.

d) They all have the same amount of
charge.




a) The 1mF capacitor.
b) The 2mF capacitor.
c) The 3mF capacitor.
d) They all have the same voltage.




a) In the first case, with just the one capacitor.

b) In the second case, with the two capacitors In
parallel with each other.

c) The two times are the same.




l
series

66M

a) In the first case, with just the one capacitor.

b) In the second case, with the two capacitors In
series with each other.

c) The two times are the same.




A

a) Just connect the appropriate number of
the 10 F capacitors Iin series with each

other.

b) Just connect the appropriate number of
the 10 F capacitors In parallel with each
other.

c) None of the above.




A

a) Just connect the appropriate number of
the 10 F capacitors Iin series with each

other.

b) Just connect the appropriate number of
the 10 F capacitors In parallel with each
other.

c) None of the above.




(
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a) A bar magnet has no magnetic dipole

moment.
b) Insufficient information is provided.
c) Upward.
d) Downward.
















N

a) force-per-magnetic-dipole-moment at
every point in space.

b) torque-per-magnetic-dipole-moment at
every point in space.

C) torque-per-charge at every point in
space.




a) Northward e) Upward

b) Southward f) Downward
c) Eastward g) There is no
d) Westward torque.




a) Northward
b) Southward
c) Eastward
d) Westward

eastward

h

e) Upward

f) Downward

g) There is no
torque.




N S

a) Northward e) Upward

b) Southward f) Downward
c) Eastward g) There is no
d) Westward torque.




a) Northward e) Upward
b) Southward f) Downward

c) Eastward g) There is no
d) Westward torque.




$H

a) Upward.
b) Downward.
c) None of the above.




$H

a) Upward.
b) Downward.
c) None of the above.




b

a) Toward the sun.
b) Away from the sun.
c) None of the above.




nB

a)0

b) B

c) B

d) None of the above.




directed
nB

a)0

b) B

c) B

d) None of the above.
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B
direction of the gradient i B

a) Upward.
b) Downward.
c) None of the above.




non-uniform

i
b

—

nB

a) Upward.
b) Downward.
c) None of the above.




horizontal
h

a) Upward.
b) Downward.
c) None of the above.




a) Upward.
b) Downward.
c) None of the above.




a) Northward
b) Southward
c) Upward

d) Downward
e) Eastward

f) Westward

g) Clockwise as viewed from
above.

h) Counterclockwise as viewed
from above.

1) There Is no force.




T

ne particle increases.
ne particle decreases.
ne particle stays the same.




1
a) The velocity of the particle changes.

b) The velocity of the particle stays the
same.




a) Increases.
b) decreases.
c) stays the same.




a) Itis always zero.

b) It is zero If the velocity of the particle is
collinear with the magnetic field vector at the

location of the particle and non-zero otherwise.
c) The work done is always greater than zero.
d) The work done iIs always less than zero
(negative).
e) Itis zero If the magnetic field is uniform, but, it

can be zero or non-zero If the field 1s non-
uniform.




v,
—
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XX X X X X X X X
X X X X X X X x x99

X
X
X
X
X
X
X
X
X

X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X

a) A circle. d) A straight line.

b) A parabola. e) A sinusoidal path.
c) A hyperbola.




b

a) Northward

b) Southward

c) Eastward

d) Westward

e) Upward

f) Downward

g) There Is no force.




b

a) Northward 1) Upward
b) Southward J) Downward

c) Eastward

d) Westward

e) Northeastward

f) Southeastward

g) Southwestward
h) Northwestward




b

a) Northward 1) Upward
b) Southward J) Downward

c) Eastward

d) Westward

e) Northeastward

f) Southeastward

g) Southwestward
h) Northwestward




b

a) Outside the magnet, near the north pole
of the magnet.

b) Outside the magnet, near the south
pole of the magnet.

c) Beside the magnet.
d) Inside the magnet.




b

a) The bar magnet is aligned west to east with the
west end being the south pole of the magnet
and the east end being the north pole of the bar
magnet.

b) The bar magnet is aligned west to east with the

west end being the north pole of the magnet and
the east end being the south pole of the bar
magnet.

c) A bar magnet never points eastward. By
definition, a bar magnet always points
northward.

d) None of the above.



a) Northward f) Southeastward

b) Southward g) Southwestward

c) Eastward h) Upward

d) Westward 1) Downward

e) Northeastward J) None of the above.




a) Northward f) Southeastward

b) Southward g) Southwestward

c) Eastward h) Upward

d) Westward 1) Downward

e) Northeastward J) None of the above.




a) Northward f) Southeastward

b) Southward g) Southwestward

c) Eastward h) Upward

d) Westward 1) Downward

e) Northeastward J) None of the above.




a) Northward f) Southeastward

b) Southward g) Southwestward

c) Eastward h) Upward

d) Westward 1) Downward

e) Northeastward J) None of the above.




a) Northward f) Southeastward

b) Southward g) Southwestward

c) Eastward h) Upward

d) Westward 1) Downward

e) Northeastward ]) None of the above.




a) Northward f) Southeastward

b) Southward g) Southwestward

c) Eastward h) Upward

d) Westward 1) Downward

e) Northeastward J) None of the above.




b

southward "
l

a) Northward f) Southeastward

b) Southward g) Southwestward

c) Eastward h) Upward

d) Westward 1) Downward

e) Northeastward J) None of the above.




a) Clockwise as viewed from above.
b) Clockwise as viewed from below.
c) No current is induced In the ring.




a) Clockwise as viewed from above.
b) Clockwise as viewed from below.
c) No current is induced to flow In the loop.
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a) Clockwise as viewed from above.
b) Clockwise as viewed from below.
c) There Is no induced current.
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a) Clockwise as viewed from above.
b) Clockwise as viewed from below.
c) No current is induced In the ring.




/

a) Clockwise as viewed from above.
b) Clockwise as viewed from below.
c) No current is induced In the ring.




6

a) Clockwise as viewed from above.
b) Clockwise as viewed from below.
c) No current is induced In the ring.




a) Upward.

b) Downward.
c) Clockwise as viewed from above.
d) Counterclockwise as viewed from above.

e) There Is no current induced In the loop
by the steady current in the wire.

f) None of the above.



0 step AC voltage up.

"0 step AC voltage down.

‘0 convert AC to DC.

d) To convert DC to AC.

e) To convert Electrical Energy to Mechanical

Energy.

f) To convert Mechanical Energy to Electrical
Energy.

g) Both a and b.
h) Both c and d.
1) Both e and f.




&
a) AC.
b) DC.

c) Neither.
d) Both.




A

a) A changing current through one colil causes
creates a magnetic field through a second coil
which is changing because the current
through the first coil is changing. This
changing magnetic field through the second

coil iInduces a current in the second coill.

b) A current through one coil creates a magnetic
field through a second coil which causes a
current in the second coill.

c) A changing magnetic field causes a magnet
to spin.




a) The current itself.
b) The changing of the current.




a) The magnetic field itself.
b) The changing of the magnetic field.




b

a) A spinning magnet near a coll that

Induces current to flow In that coll.

b) A changing current in a coll that causes
a hearby magnet to spin.




b

a) To convert mechanical energy Into
electrical energy.

b) To convert electrical energy into
mechanical energy.

c) To spin a magnet.




h

a) The changing magnetic field due to the
current in the coill.

b) It varies. Steam engines, water
turbines, diesel engines and other
devices are used to spin magnet.




a) Upward.

b) Downward.
c) Clockwise as viewed from above.

d) Counterclockwise as viewed from
above.

e) There Is no current induced In the loop.
f) None of the above.




a) Clockwise as viewed from above.

b) Counterclockwise as viewed from
above.

c) There Is no current induced In the loop.
d) None of the above.




a) Northward e) Upward

b) Southward f) Downward

c) Eastward g) There is no electric field.
d) Westward h) None of the above.




a) Northward e) Upward

b) Southward f) Downward

c) Eastward g) There is no magnetic field.
d) Westward h) None of the above.




b

(|} | %

a) Northward e) Upward

b) Southward f) Downward

c) Eastward g) There is no electric field.
d) Westward h) None of the above.




a) Northward e) Upward

b) Southward f) Downward

c) Eastward g) There is no magnetic field.
d) Westward h) None of the above.




a) Northward e) Upward

b) Southward f) Downward

c) Eastward g) There is no electric field.
d) Westward h) None of the above.




a) Northward e) Upward

b) Southward f) Downward

c) Eastward g) There is no magnetic field.
d) Westward h) None of the above.




F
a) Electrons.

b) Protons.

c) Both a and b.

d) Electric and magnetic fields.
e) None of the above.




E) ) F
a) The component of the electric field in a
particular direction.

b) The component of the magnetic field In
a particular direction.

c) Either a or b.
d) The intensity of the wave.
e) Time or position.










The wave equation on your first-semester formula
sheet reads:

What does the y represent in the case of light
waves?

a) The electric field component in a particular

direction.

b) The magnetic field component in a particular
direction.

c) Either a or b above.

d) The displacement of a charged particle in a
direction transverse to the wave velocity
direction.




The wave equation on your first-semester formula
sheet reads: 5 5

y 1)

x> v

What is the v in the case of light waves?
a) The speed-along-the-light-path of the charged

particles making up the light.

b) The speed-transverse-to-the-light-path of the
charged particles making up the light.

c) The rate at which the electric field Is growing,
and/or, the rate at which the magnetic field is
growing.

d) None of the above.




I
a) to help understand why light travels

forward.

b) In regard to the Young’s double slit
experiment to justify treating the slits In
the two slit mask as point sources
(actually line sources viewed end on)
from which light emanated in all forward
directions.




a) The screen and the beam.

b) The mask and the line on which the
Intensity of the light Is a maximum.

c) The straight-ahead direction and the line
on which the intensity of the light is a
maximum.




a) Only at the screen.
b) Everywhere along the specified line
segment.




b

a. First order.

b. Third order.

c. Fifth order.

d. Seventh order.

e. Ninth order.

f. None of the above.




i d 7

a) The center-to-center slit separation.
b) The path difference traveled by light from one
slit to a particular point on the screen as

compared to light from the other slit.

c) The distance from the mask with the double
slit in It to the screen.

d) A differential operator.

e) The width of the screen.

f) The distance from the crest of one wave to the
trough of the next.




a) The fringes are farther apart in

experiment B than they are In
experiment A .

b) The fringes are closer together in
experiment B than they are In
experiment A .




farther away
[

a) The fringes are farther apart in

experiment B than they are In
experiment A .

b) The fringes are closer together in
experiment B than they are In
experiment A .




a) The wavelengths of the waves.
b) The amplitudes of the waves.
c) Electric and magnetic fields.




$H

a) They spread apart.
b) They move closer together.




$H

a) They spread apart.
b) They move closer together.







a) Yes
b) No



k
a) Freguencies.
b) Amplitudes.
c) Wavelengths.
d) Electric field vectors.




a) The wavelength of the light must be less than
the slit width.

b) The wavelength of the light must be greater
than the slit width.

c) There will always be at least one diffraction
minimum.

d) None of the above.




b

a) Interference involves the interference of light that
passes through one slit with the light that passes
through another slit whereas diffraction involves
light passing through one part of a slit interfering
with light that passes through another part of the

same slit.

b) Interference involves the interference of light
waves whereas diffraction involves the bending of
light.

c) Interference involves several different wavelengths
of light whereas diffraction involves a single
wavelength.

d) None of the above.




b

a) The electric field oscillations at one point along
the path on which the light is traveling are in
synchronization with the electric field

oscillations at a point that is ahead of or behind
the first point.

b) Defining the direction in which the light is
traveling to be the forward direction, we mean
that the electric field oscillations at one point in a
light beam are in synchronization with the
electric field oscillations at a point whose

position iIs transverse to (above, below, or
beside) the first point.




$ spatial

a) The electric field oscillations at one point along
the path on which the light is traveling are in
synchronization with the electric field
oscillations at a point that is ahead of or behind

the first point.

b) The electric field oscillations at one point in a
light beam are in synchronization with the
electric field oscillations at a point whose
position vector, relative to the first point, Iis
transverse to the direction in which the light is

traveling.




a) There iIs less spatial coherence of the
green light of the relevant wavelength.

b) There is less temporal coherence of the
green light of the relevant wavelength.




C
~

a) The light lacks sufficient temporal coherence for
constructive interference.

b) The light lacks sufficient spatial coherence for
constructive interference.




a) Diffraction.

b) Refraction.

c) Thin Film Interference.
d) Magnification.

e) None of the above.




#

a) /4 f)
b)n /4 g)n

h) /n
1) None of the above.

c)( /n)/4
d) /2
eyn( /H)( /n)/2




I

a) The normally incident light Is
experiencing destructive interference.

b) The normally incident light Is
experiencing constructive interference.




a) /4 f)
b)n /4 g)

h) /n
1) None of the above.

c)( /n)/4
d) /2
eyn( /F)( /In)/2




a) Yes
b) No



only one




a) An emitter of light, such as, a candle.

b) A diffuse reflector of light.
c) Both a and b.
d) None of the above.




b

a) A real iImage iIs formed by rays of light
that converge onto the position of the
Image whereas a virtual image isn’t.

b) A real image will appear on a piece of

tissue paper, the way a power point slide
on a screen does, If the tissue paper Is
held at the position of the image. A
virtual image won’t.

c) Both a and b above.
d) None of the above.




1

a) About 2 cm down toward the floor from eye
level.

b) About one quarter of the way down to the
floor from eye level.

c) About one half of the way down to the floor
from eye level.

d) All the way down to the floor.




P

a) The angle of reflection is the angle between
the iImage and the object.

b) The angle of reflection is the angle between
the reflected ray and the normal.

c) The angle of reflection is the angle between
the reflected ray and the surface of the
mirror.

d) The angle of reflection is the angle between
the reflected ray and the incident ray.




A

a) I,=0

b) I,=0.251,

c) I,=0.51,

d) I, =1,

e) None of the above.




a) 1, =1,

b) I, =1, cos 25

c) I, =1, (cos 25 )?
d) I,=0.51,

e) None of the above




a) 1, =1,

b) I, =1, cos 25

c) I, =1, (cos 25 )?
d) I,=0.51,

e) None of the above




a) Both the interference pattern and the diffraction

pattern go away. You see a bright dot on the
screen, of the same shape as you get with no
obstruction, but, of lesser brightness.

b) The diffraction pattern goes away but the
Interference pattern remains.

c) The interference pattern goes away but the
diffraction pattern remains.




a) I, =1,

b) I, =21,

c)l, =51,

d) None of the above




b

a) Horizontal
b) Vertical




a) Yes

b) No, because none makes it through all
three polarizers.







I=1 [cos( )]*

a) The polarization direction of the first polarizer
and the polarization direction of the second
polarizer.

b) The polarization direction of the light and the
polarization direction of the polarizer.

c) The direction in which the light is traveling and
the direction of polarization of the light.

d) The polarization direction that the polarizer
makes with the vertical.

e) The direction of polarization of the polarizer and
the horizontal.




a) Sunlight is horizontally polarized when it
undergoes specular reflection (as light reflects
off a mirror), the kind of reflection that forms
glare. The lenses In polarized sunglasses are
oriented so that the polarization direction of the

lenses is vertical. The lenses thus absorb most
of the glare (and, as a side effect, half of the
unpolarized light).

b) The purpose is to reduce the intensity of light
about to enter one's eyes to one half of its
value.

c) None of the above.







a) Horizontal.

b) Vertical.

c) Either horizontal or vertical.

d) It doesn't matter. No light makes it through all 3 for
any polarization direction of the second polarizer.

e) 45 with respect to the vertical.

f) 45 with respect to the horizontal.
g) Answers e and f are the same and both are correct.




a) An emitter of light, such as, a candle.

b) A diffuse reflector of light.
c) Both a and b.
d) None of the above.




b

a) A real iImage iIs formed by rays of light
that converge onto the position of the
Image whereas a virtual image isn’t.

b) A real image will appear on a piece of

tissue paper, the way a power point slide
on a screen does, If the tissue paper Is
held at the position of the image. A
virtual image won’t.

c) Both a and b above.
d) None of the above.




1

a) About 2 cm down toward the floor from eye
level.

b) About one quarter of the way down to the
floor from eye level.

c) About one half of the way down to the floor
from eye level.

d) All the way down to the floor.




P

a) The angle of reflection is the angle between
the iImage and the object.

b) The angle of reflection is the angle between
the reflected ray and the normal.

c) The angle of reflection is the angle between
the reflected ray and the surface of the
mirror.

d) The angle of reflection is the angle between
the reflected ray and the incident ray.




C i

a) Some of the light will be reflected under any
conditions.

b) Some of the light will be reflected if and only if the light
IS initially traveling in the air.

c) Some of the light will be reflected if and only if the light
IS initially traveling in the glass.

d) Some of the light will be reflected if and only if both of
the following conditions are met: The light is initially
traveling in the glass, and, the angle of incidence is
greater than the critical angle.

e) Some of the light will be reflected if and only if both of
the following conditions are met: The light is initially
traveling in the glass, and, the angle of incidence is
less than the critical angle.



i I

a) to the left of the normal (from the point of view
of the person).

b) to the right of the normal (from the point of
view of the person).

c) traveling along the normal.

d) There is no light on the other side of the
Interface.




a) True
b) False




a) True
b) False




b

a) Farther below the surface of the water
than it really is.

b) Closer to the surface of the water than it
really is.

c) At the same distance below the surface
that it really Is.



a) The medium the light is In has a smaller
Index of refraction.

b) The medium the light is In has a larger
Index of refraction.

c) They are both the same.






a) They converge.
b) They are parallel to each other.
c) They diverge.







a) Yes
b) No






34 N

2# "

/4 N
O# N

a)1land 3
b) 2 and 4
c)land4
d) 2 and 3

e) Only one of the statements Is true.




b

a) The image Is inverted.
b) The image Is virtual.

c) The image iIs behind the lens (when light
hits the front of the lens).

d) The premise of the question is flawed.
The iImage distance can’t be negative.

e) None of the above.



a) The object Is Inverted.
b) The object is virtual.

c) The object is behind the lens (when light
hits the front of the lens).

d) Both b and c above.

e) The premise of the question is flawed.
The object distance can’t be negative.

f) None of the above.



$H
h for that lens!

a) The object Is inverted.
b) The object is virtual.

c) The object is behind the lens (when light
hits the front of the lens).

d) Both b and c above.

e) The premise of the question Is flawed.
The object distance can’t be negative.

f) None of the above.
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22
$ 0

a) 28 cm
b) 22 cm
c) 16cm
d) 6cm
e) 6 cm
f) 16 cm
g) None of the above.



A

33 H
a) 0
b) 1
C) 2

d) 3
e) 4






a) Radius
b) The separation of the charged particle

and the point in space at which the
electric field Is being calculated.

c) The separation of the two charged
particles.

d) None of the above.







a) True.
b) False.







a) True.
b) False.









:

a) In the model with the smaller number of
electric field lines.

b) In the model with the greater number of
electric field lines.




a) Larry is right.
b) Larry is wrong.




a) Larry is right.
b) Larry is wrong.




a) It i1s less than zero.
b) It Is greater than zero.
C) It Is zero.




a) It i1s less than zero.
b) It Is greater than zero.
C) It Is zero.




a) In the first case.
b) In the second case.
c) Neither.




a) In the first case.
b) In the second case.
c) Neither.




a) It i1s less than zero.
b) It Is greater than zero.
C) It Is zero.




a) It Is negative.
b) It IS positive.
C) It Is zero.




b

°E dA
a) That the integral is over a
closed surface.

b) That the integral is about a
closed loop.

c) That the integral Is about a
circle.

d) None of the above.




a) Find the electric field at each point on
the surface, and integrate °E dA .

b) Calculate the total amount of charge
enclosed by the imaginary surface and
divide the result by e,.

c) Neither. The net electric flux is zero.




a) True.
b) False.







a) True.
b) False.







a) True.
b) False.




b

a) Charge speed.
b) Charge flow rate.




a) True.
b) False.




a) True.
b) False.




a) True.
b) False.




a) True.
b) False.







Which one of the following laws involves an
Imaginary loop?

a) Ampere’s Law

b) Coulomb’s Law

c) The Biot-Savart Law
d) Gauss’s Law for the Electric Field
e) Gauss’s Law for the Magnetic Field




Which one of the following laws involves an
Imaginary surface?

a) Ampere’s Law
b) Coulombs Law

c) The Biot-Savart Law
d) Gauss’s Law for the Electric Field
e) None of the above.




+)
B di
-rom the source current element toward
noint P.

~rom point P toward the source current
element.

c) In the positive X, y, or z axis direction,
depending on which axis the wire Is on.

d) In the direction of the current.

e) In the direction opposite to that of the
current.




+ii
B

-rom the source current element toward
noint P.

-rom point P toward the source current
element.

c) In the positive X, y, or z axis direction,
depending on which axis the wire is on.

d) In the direction of the current.

e) In the direction opposite to that of the
current.




A bar magnet that is aligned vertically, north
pole up, has a constant horizontal velocity
relative to you. Despite the absence of any
unpaired charge, you observe that there iIs,
INn your reference frame, an eastward-
directed electric field directly above the bar

magnet. Which way Is the magnet moving?

a) Northward.
b) Southward.
c) Eastward.
d) Westward.




