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1. Which best describes your race or ethnic background?

A. American Indian
B. Asian/Pacific Islander
C. Hispanic
D. Black
E. White
2. What is the highest level of education your mother obtained?
A. did not finish high school
B. high school graduate
C. some education after high school
D. college graduate
E. | don’t know
3. What is the highest level of education your father obtained?
A. did not finish high school
B. high school graduate
C. some education after high school
D. college graduate
E. | don’t know

Use the following key to indicate to what degree you agree with items 4 — 10.

A. strongly agree B.agree C.dontknow D.disagree E. strongly disagree

4, | am good at physics.

5. Physics is useful for everyday problems.

6. Hypotheses/theories can not be proved to be true beyond any doubt.
7. To test a hypothesis, one needs a prediction.

8. The primary goal of modern science is to discover facts about nature.
9. Coming up with hypotheses requires creative thinking.



10.

11.

12.

To the right are drawings of two cylinders filled to
the same level with water. The cylinders are
identical in size and shape.

Also shown at the right are two marbles, one
glass and one steel. The marbles are the same
size but the steel one is much heavier than the
glass one.

When the glass marble is put into Cylinder 1 it
sinks to the bottom and the water level rises to
the 6th mark. If we put the steel marble into
Cylinder 2, the water will rise

GLASS MARBLE

CYUNDER 1

A. to the same level as it did in Cylinder 1

B. to a higher level than it did in Cylinder 1

C. to a lower level than it did in Cylinder 1

because

A. the steel marble will sink faster.

B. the marbles are made of different materials.

C. the steel marble is heavier than the glass marble.
D. the glass marble creates less pressure.

E. the marbles are the same size.

CYLINDER 2

Three red square pieces of wood, four yellow square pieces, and five blue

square pieces are put into a cloth bag. Four red round pieces, two yellow round pieces,
and three blue round pieces are also put into the bag. All the pieces are then mixed
about. Suppose someone reaches into the bag (without looking and without feeling for a

particular shape piece) and pulls out one piece.

can not be determined
1 chance out of 3

1 chance out of 21

15 chances out of 21
1 chance out of 2
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What are the chances that the piece is a red round or blue round piece?



13.

14.

15.

because

1 of the 2 shapes is round.

15 of the 21 pieces are red or blue.

there is no way to tell which piece will be picked.
only 1 of the 21 pieces is picked out of the bag.
1 of every 3 pieces is a red or blue round piece.
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A student put a drop of blood on a microscope slide and then looked at the blood

under a microscope. As you can see in the diagram below, the magnified red blood cells
look like little round balls. After adding a few drops of salt water to the drop of blood, the
student noticed that the cells appeared to become smaller.
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Magnified Red Blood Cells After Adding Salt Water

This observation raises an interesting question: Why do the red blood cells appear
smaller?

Here are two possible explanations: 1. Salt ions (Na+ and CI-) push on the cell
membranes and make the cells appear smaller. 1. Water molecules are attracted to the
salt ions so the water molecules move out of the cells and leave the cells smaller.

To test these explanations, the student used some salt water, a very accurate weighing
device, and some water-filled plastic bags, and assumed the plastic behaves just like
red-blood-cell membranes. The experiment involved carefully weighing a water-filled
bag in a salt solution for ten minutes and then reweighing the bag.

What result of the experiment would best show that explanation | is probably wrong?

A. the bag loses weight
B. the bag weighs the same
C. the bag appears smaller

What result of the experiment would best show that explanation Il is probably wrong?

A. the bag loses weight
B. the bag weighs the same
C. the bag appears smaller



16. Two boxes of mass m and 2m are allowed to slide down inclined planes X and Y,
starting from rest at the same height. The two planes are of different slope and offer
negligible friction to the motion of the boxes.

m 2m

s S

initial

height

Which one of the following statements is not correct?

A. At the top of the planes one of the boxes had half the potential energy of the
other box.

B. The boxes have the same speed at the bottom of the inclined planes.

C. The boxes take the same time to reach the bottom of the inclined planes.

D. The box on plane X has greater acceleration than the box on plane Y.

17. Two spheres with masses m and 2m respectively are connected by a light string and
suspended at rest. The system is released by an astronaut standing on the moon. The
system falls freely, as shown in the figure.

. 2m

If g is the acceleration due to gravity, what is the tension in the string as the system

falls?

A. 0

B. mg
C. 2mg
D. 3mg



18.

Electrons enter a uniform electric field E with a velocity v as shown in the figure. The

velocity v is perpendicular to the electric field E.
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Which one of the dashed paths (I, I, lll, IV or V) best represents the path of the
electrons in the electric field?
A. I
B. Il
C. 1]
D. \Y
E. V

Is electric charge used up in a circuit when a small incandescent light bulb is lit?

A. Yes because the charge moving through the bulb filament produces “friction”
which heats the filament using up the charge.

B. Yes because charge is absorbed by the bulb filament in order to heat it

C. Yes because charge is transformed into photons when it meets resistance in the
filament.

D. No because charge is conserved, but energy is not conserved, because the
kinetic energies of the colliding charges are converted directly into light in the
filament.

E. No because charge is conserved, and produces heat in the filament by friction,

and the heated filament produces the light.



20.

21.

The bulbs and batteries illustrated below are identical, and the battery orientations are
indicated in the circuit diagrams shown. Which circuit produces the brightest light bulb?
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Circuit 1 because one battery does not have to work against another battery
Circuit 2 because two batteries connected in parallel produce more voltage than
either one or two batteries connected in series

Circuit 3 because two batteries connected in series with the same orientation
produce about twice the voltage of a single battery, and more than any other
combination shown

Circuit 4 because two batteries connected in series and oriented in opposite
directions produce about twice the voltage of a single battery, and more voltage
than any other combination shown.

Circuits 2 and 3 produce bulbs with the same brightness.

Identical twins stand on top of a large plane mirror and look at each other’s image as
shown. Which is the correct orientation of the reflected image one of the twins sees of
the other twin?
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22. A light ray is incident on a glass window. Which figure shows the correct path of light?

A) glass B) O

AT T PN

AT A

23. A magnifying lens held over a piece of paper with the Sun at your back burns the paper
because the:
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Iens makes the Sun appear larger, and each light ray becomes brignter.

lens makes the Sun appear larger, so each light ray becomes more energetic.
lens makes the Sun appear larger, so more light rays are produced by the lens,
making the light brighter.

lens concentrates the light rays into a single small spot, making the light brighter.
lens concentrates the light rays into a single bright light ray.
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Questions 24 and 25 refer to the following information:

The figure to the right shows a frictionless channel in the shape of p »
a segment of a circle with center at "O". The channel has been

anchored to a frictionless horizontal table top. You are looking 0
down at the table. Forces exerted by the air are negligible. A ball is .
shot at high speed into the channel at "p" and exits at "r." r

24. Consider the following distinct forces:

i. A downward force of gravity q
ii. A force exerted by the channel pointing from g to O

iii. A force in the direction of motion

iv. A force pointing from O to q

Which of the above forces is (are) acting on the ball when it is within the frictionless
channel at position "q"?

A. i only
B. i and ii
C. i and iii
D. i, i, and iii
E. i, ii, and iv
25. Which path in the figure to the right E
would the ball most closely follow after |: :I
it exits the channel at "r" and moves 4
across the frictionless table top? | - ()
(Alee. 1 -
A A oL _
B B ORI *(D)
C C il
D D 0 r____———‘_""[Ej
E E . F
r



