PHYSICAL SCIENCE

CONCEPTS INVENTORY

(v8 - revised August, 2003)

STUDENT DIRECTIONS:

¥ Do NOT write anything on this test booklet. Please mark your responses on
Answer sheet only.

¥ Mark only ONE correct answer for each question.
¥ Do NOT skip any questions.

¥ If you do not fully understand what is being asked in a particular question,
please ask the teacher for clarification.

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO

This inventory is based on an instrument constructed by the Physics Underpinnings Action
Research Team; Arizona State University; June, 2000.
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1. Suppose you are given two clay balls of equal size and shape. The two clay balls also weigh
the same. One ball is flattened into a pancake-shaped piece. Which of these statements is
correct?

a. The pancake-shaped piece weighs more than the ball
b. The two pieces still weigh the same
c. The ball weighs more than the pancake-shaped piece

2. The above is true because

the flattened piece covers a larger area.

the ball pushes down more on one spot.
when something is flattened it loses weight.
clay has not been added or taken away.
when something is flattened it gains weight.
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3. To the right are drawings of two identical cylinders filled to the same level with water.
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.

put the steel marble into Cylinder 2, the water will rise

GLASS MARBLE STEEL MARBLE
When the glass marble is put into Cylinder 1 it sinks to the O ‘
bottom and the water level rises to the 6th mark. If you D T

a. to the same level as it did in Cylinder 1
b. to a higher level than it did in Cylinder 1
c. toalower level than it did in Cylinder 1

4. The above is true because

the steel marble will sink faster. CYUNDER 1 CYUNDERZ

the marbles are made of different materials.

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

the marbles are the same size.

opo ow
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5. Below are drawings of a wide and a narrow cylinder. The cylinders have equally spaced
marks on them. Water is poured into the wide cylinder up to the 4th mark (see A). This
water rises to the 6th mark when poured into the narrow cylinder (see B).

Both cylinders are emptied (not shown) and
water is poured into the wide cylinder up to
the 6th mark. How high would this water rise if
it were poured into the empty narrow cylinder?

ARERRRANNE

to about the 8™ mark
to about the 9™ mark
to about the 10™ mark

to about the 12" mark
none of these answers 1s correct
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6. Question number 5 is true because

a. the answer can not be determined with the information given.

b. it went up 2 more before, so it will go up 2 more again.

c. it goes up 3 in the narrow for every 2 in the wide.

d. the second cylinder is narrower.

e. you must actually pour the water and observe to find out.

At the right are drawings of three metal weights hanging from 1 2

strings attached to a bar. hanging from a bar. String 1 and String

3 are the same length. String 2 is shorter. A 10 unit weight is
attached to the end of String 1. A 10 unit weight is also
attached to the end of String 2. A 5 unit weight is attached to
the end of String 3. The weights can be swung back and forth
and the time it takes to make a swing can be timed.

7. Suppose you want to find out whether the length of the string @
has an effect on the time it takes to swing back and forth.
Which strings would you use to find out?

only one string 0
all three strings @

strings 2 and 3
strings 1 and 3
strings 1 and 2
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8. This is true because

a. you must use the longest strings.

b. you must compare strings with both light and heavy weights.
c. only the lengths differ.

d. you should make all possible comparisons.

e. the weights differ.
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9. The graph shows the progress made by

an ant moving in one direction. 7 - -
If the ant keeps moving at the same 6 | _
speed, how far will it have traveled at 1
the end of 30 seconds? |
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10. Suppose you are moving to the right at 5 m/s. A timer starts the watch when you are 2 m
from the starting line. Which equation best describes your position as a function of time?

starting
line
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11. The graph at right shows the relationship between the position of an
object and the time.

Which rule matches the relationship shown on this graph?

p =1/t
p=2t

p=t+1
p=t-1

position

poow

123’4time
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12. The graph below shows the distance traveled before coming to a stop after the brakes are
applied for a typical car traveling at different speeds.
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A car traveling on a street stopped 30 meters after the brakes were applied. About how fast
was the car traveling?

a. 10 km per hour
b. 40 km per hour
c. 55 km per hour
d. 68 km per hour

13. What is the best estimate of the area of the

figure at right?

a. 28 square units / \\
b. 41 square units /

c. 47 square units

d. 54 square units
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14. The weights of four blocks were compared.

[A] 8
(B] )

D

Place the blocks in order by weight, from heaviest to lightest.

poow

15. The density of iron is 7.8 g/cm® and that of aluminum is 2.7 g/cm®. Using a balance, you find
that a block of iron has the same mass as a block of aluminum. Which block has the LARGER

volume?

a. The iron block

b. The aluminum block

c. The volumes are the same.

d. You cannot tell from the information given.

16. True or False? When a match burns, some matter is destroyed.

a.
b.

True
False

17. What is the reason for your answer?
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The chemical reaction destroys matter

Matter is consumed by the flame.

The mass of ash is less than the match it came from
The atoms are not destroyed, they are only rearranged.
The match weighs less after burning.

18. A glass of iced tea forms a coat of water on the outside of the glass (often referred to as
sweat ). How does most of this water get there?

poow
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Water evaporates from the tea and condenses on the outside of the glass.

Molecules of water are so small that they can leak through the pores in the glass.

Water vapor from the room condenses on the outside of the glass.

Hydrogen and oxygen gas from the room combine to form water on the outside of the glass.



19. The circle on the left shows a magnified view of a very small amount of liquid water in a
tightly closed water bottle. What would a magnified view of the space above the liquid water
show after some of the water had evaporated?

Key

& Water

2 Owxygen
*  Hydrogen

A@

%0

Evaporated Water

20. Iron combines with oxygen and water from the air to form rust. If an iron nail were allowed
to rust completely, you should find that the rust weighs

poow

less than the nail it came from
the same as the nail it came from
more than the nail it came from
It is impossible to predict.

21. What is the reason for your answer?

o a0 ow
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Rusting makes the nail lighter.

Rust contains iron and oxygen.

The nail flakes away.

The iron from the nail is destroyed.
The flaky rust weighs less than iron.



22. You have a can of soda that you would like to keep cold and a sandwich to keep warm. You
have woolen blankets and some aluminum foil. What combination of materials would work
best?

Aluminum foil wrapped around the soda and a woolen blanket wrapped around the sandwich.
A woolen blanket wrapped around the soda and aluminum foil wrapped around the sandwich
Aluminum foil wrapped around each.

A woolen blanket wrapped around each.

Wrapping with either material would work equally well.
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23. As water in an ice cube tray freezes,

a. it absorbs energy from its surroundings.

b. its surroundings absorb energy from it.

c. itabsorbs coldness from and releases energy to its surroundings.

d. it only absorbs the coldness from its surroundings.

e. it neither absorbs nor releases energy, because its temperature stays constant.

24. Just after you place warm leftover chili into the refrigerator,

the chili receives coldness from the refrigerator and its contents.

the refrigerator and its contents receive energy from the chili.

Both choices (a) and (b) are true.

The refrigerator gradually destroys some heat in the chili until it has more coldness than
energy.

e. The refrigerator gradually destroys all the heat in the chili until it has only coldness.

poow

25. You are heating liquid water in a pan on a stove. The burner on the stove is set on LOW.
Eventually the water boils. While the water is boiling the burner is turned to the HIGH
setting. What happens to the temperature of the liquid water?

It decreases slightly due to the extra boiling.

It decreases very much due to the extra boiling.

It increases, and it does so at a faster rate than when the burner was on LOW.
It increases, and it does so at the same rate as when the burner was on LOW.
It remains the same

o a0 ow
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Key to the Physical Science Concepts Inventory

Item Answer | MPS | Physical Science Concept Original source of question
Unit
2 Mass conservation Lawson Reasoning Test

Mass conservation

Lawson Reasoning Test

Volume by displacement

Lawson Reasoning Test

Volume by displacement

Lawson Reasoning Test

Volume, Proportions

Lawson Reasoning Test

Volume, Proportions

Lawson Reasoning Test

Control of variables

Lawson Reasoning Test

Control of variables

Lawson Reasoning Test

Graphing-extrapolation

TIMSS (Science)

Equation from situation

Graphing-interpolation

Equation from graph

Area

Mass comparisons

TIMSS (Science)

Mass-Volume Relationships
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Conservation of Matter Mulford

Conservation of Matter Mulford

Kinetic Molecular Theory Mulford

Atomic Model Mulford
20 Conservation of Matter Mulford
21 Conservation of Matter Mulford
22 Heat Transfer Energy Concept Inventory
23 Heat Transfer Energy Concept Inventory
24 Heat Transfer Energy Concept Inventory
25 Heating and Boiling Energy Concept Inventory
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