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Multiple choice: Each question is worth 5 points.

1. Make sure that your name and seat number are appropriately and accurately filled in above. (Okay,
a multiple choice question,

will be

but it is an easy five points.)
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so this isn’t really

A ray of light is traveling from a material with a high index of refraction to a material with a low index of refraction.

The incident angle, in the high index material, is 30° from the normal. The refracted angle, in the low index material,

A. exactly 30° from the
normal.

greater than 30° from

C. less than 30° from the

the normal.

normal.

D. There is no way to
predict this.

3. A charge is moving throu,

h a magnetic field. Which of

the following will occur?

A. The charge will
increase its kinetic energy.

B. The charge will
decrease its kinetic energy.

he charge’s kinetic
energy will not change.

-

D. More information is
needed 1o kttow the
ouicome.

4. _You pull a magnet out of a complete loop of wire. Asa result, the wire exerts a force on the magnet that is

ackward,”
pulling towards the

wire.

B. “forward,” pushing
away from the wire.

C. left; perpendicular
to the motion of the
magnet.

D. right;

perpendicular to the
motion of the magnet.

E. More information

is needed; specifically

the orientation of the
magnet.

5. Your finger is in between

a diverging lens and its focal

you look from the other side of the lens?

pomt. What kind of image of your finger will you see when

A. Real, upright B. Real, inverted @ irtual, upright D. Virtual, inverted E. Mgrc information
_ 15 needed.
. " (eonsledr) ‘
6. Asshown at right, two coils of wire are side-by-side, and in the same A 2
plane as your piece of paper. In coil #1, the current has been left on T?7?

and is constant. Which of

the following occurs?

A. A clockwise current is
induced in coil #2

B. A counter-clockwise
current 1s induced in coil #2

C. The magnetic field in
coil #2 changes, but no
current is produced

e magnetic field in
‘ 01l #2 does not change,

and no current is produced

7. A physics professor is projecting a real ima

then

ge through a lens and onto a screen. If the top half of the lens is blocked,

A, the portion of
the image on the
bottom half of the
screen disappears.

B. the portion of
the image on the top
half of the screen

disappears. :

@;e image
betBmes dimmer.,

D. no change to the
image takes place.

E. More than one of these is
correct,
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Situation I; Schroeder’s Cat

Dr. Schroeder’s cat, named Heisenberg, is viewed through a converging lens such that you see an upright image of it, and
it is three times as tall as normal! Heisenberg is standing 20.0 cm away from the iens. _—
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C. [15 pts] Where’s Schroeder’s cat now? Heisenberg is swimming in a pool of water. He is at the bottoni of this pool,
and you can see the cat as a ray of light that is emitted from the pool at an angle of 30.0 degrees above the water’s
surface. If the pool is 2.00m deep, what is the Jasthess fpem the edge of the pool that Heisenberg can be?

clogestto

3 A Al = N
\,0

| C \ee

14

) MmO = T )\;'_ l‘oo
> \ izl.oo L3

‘ W = \.'5—3—_‘

o= L\0.5°

- K= Jo® =9 y=7 k.




. NAME: ‘Bz\—me.g 3?&—&5

Situation II: Fun with magnetic fields . . ., and cats

A. [15 pts.] You are trying to produce a current around a rectangular circuit. The
left "side" of this circuit is a movable bar that can slide back and forth. As R
shown, imagine the circuit drawn on the plane of your paper and the o
magnetic field is pointing out of the page. The magnetic field is 2.00 T and | ODw,
the length of your bar is 1.00 m. Opposite the bar is a light buib, Originally,
your bar is 4.00 m from the light bulb, but you move it toward the light bulb
until it is 1.00 m away. If you need to produce an emf of 1.50V, what is the
maximum amount of time that you can take to move the bar? —_—
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B. Strangely, Heisenberg (the amazing swimming cat from the previous page) has a net charge with a magnitude of
10.0C (wow!), although you don’t know the sign of the charge. This cat enters the magnetic field (3.00 T, out of the
page) as it travels from the left, across the page, at a speed of 250 m/s (wow!). This causes the cat to move around in
clockwise directed circles that have a radius of 200 m. What is:
o the mass of this cat [15 pts] (be sure to show your work), and ? ( L)é " oug

s the sign of the charge of this cat [5 pts]? '.':‘—'——% Pl %\Q_‘* 1_ N L.‘,M 'L N-I3
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