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The diagram shows what happens to three magnets when they are placed close
together on a pencil.

Magnets X and ¥ move until they touch each other, but magnets Y and Z remain
separated.

1. Explain why magnets X and Y touch each other.

2. Explain why magnets Y and Z remain separated.
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| ID: S042292 | Block — seq S04- 04 |

Note: If the diagram is correctly labeled with N and S, but the explanation is minimal or not provided,
code as 20.
Code | Response | Item: S042292

-[ Correct Response

20

Refers to unlike poles (INS or SN) AND like poles (NN or SS). Attraction and repulsion may or
may not be mentioned.

Examples:

1. Magnets X and Y touch each other because the north and south poles were facing.

2. Magnets Y and Z remain separated because they may have had south and south or north and
north facing each other.

1. Magnets X and Y attract each other as they have unlike poles facing each other.
2. Magnets Y and Z repel as they have like poles facing each other.

J Partially Correct Response

10

Refers to unlike poles (NS or SN) OR like poles (NN or SS). Attraction and repulsion may or
may not be mentioned.

Examples:

1. Side Y is facing side X (incorrect).

2. The side of Y facing Z has the same, e.g. south and south (correct).

1. Magnets X and Y attract because they aren’t the same (correct).
2. Magnets Y and Z remain separated because they are north and south (incorrect).

11

Mentions attraction and/or repulsion but does not explain why.

Examples:

1. Magnets X and Y touch each other because the magnetic forces pull the magnets together.
2. Magnets Y and Z remain separated because the magnetic forces push apart.

1. Magnets X and Y touch each other because specific sides of a magnet attract.
2. Magnets Y and Z remain separated because specific sides of a magnet resist.

Incorrect Response

70

Responses reverse the the poles (i.e., like poles attract and unlike poles repel).
Examples:

1. Magnets X and Y touched together because they found south and south together.
2. Magnets Y and Z remained separate because they were north and south.

71

Responses refer to negative and positive sides.

Examples:

1. Magnets X and Y have opposite sides that faced each other so they connected.

2. Magnets Y and Z have the same side, either negative or positive facing each other so they didn't
connect.

79

Other incorrect (including crossed out, erased, stray marks, illegible, or off task)

J Nonresponse

99 | Blank
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Abiodiu poured corn syrup into the bottoim of an empty beaker. e carefully
added a layer of glvcerin, water, and oil, as shown in the diagram. He then
dropped a plastic disk into the beaker.

_—y il
plastic disk =
water

glycerin

COrn syrup

Which statement is true?

il is more dense than corn syrup.
Flastic is less dense than oil.

Glycerin is more dense than oil.

@0e®

Corn syrup is less dense than water.
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An open U-shaped tube is filled with water as shown.

The tube is tipped so that the water just begins to drip out of one side.
Show on the diagram below where the surface of the water is now.
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Note: A correct response must show the water surface in BOTH arms at an approximately horizontal
angle (£10°). A template is provided on the following page to aid in determining whether
responses are outside the allowable water level range for a correct response (Figure 1). Due to the
possibility of acceptable angular errors (+£10°) in the right arm, the vertical tolerance level for the
left arm is greater. Specific incorrect diagnostic codes are included for errors in either the level of
water (Code 70) or the angle of the water surface (Codes 71 and 72). See illustrations of example
codes on the following page.

Code { Response ] Item: $022292

| Correct Response ‘

10 ‘ Approximately horizontal surface shown in both arms within allowable limits (Figure 1).

| Incorrect Response ‘

70 | Approximately horizontal surface of water, but with an error such as higher/lower level(s) than
allowable range or water level shown in only one arm (Figure 2).

71 | Water surface approximately parallel to the bottom of the U-tube shown in one or both arms
(Figure 3). Exact level not important.

72 | Water surface is inclined in the opposite direction to that in Code 71 and >10° off horizontal

(Figure 4).
79 | Other incorrect (including crossed out/erased, stray marks, illegible, or off task)
I Nonresponse

929 ‘ Blank

Figure 1 (Code 10)

Figure 2 (Code 70)

Figure 3 (Code 71) Figure 4 (Code 72)
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Colored alcohol is used in some glass thermometers. When placed in air
of different temperatures, the column of alcohol rises or falls in the glass
thermometer. Which of the following best explains why the height of the alcohol

column changes?

(A& The glass contracts when heated.
(B The alcohol contracts when heated.
(€ The glass expands more than the alcohol when heated.

{0y The alcohol expands more than the glass when heated.
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Note: A correct response is based on the mass of water remaining unchanged as a result of freezing
(conservation of mass during a change of state). Responses may also address the possibility of
evaporation or trapping of air during freezing. A correct code may, therefore, be given for 300
grams, less than 300 grams, or more than 300 grams provided the explanation given makes it clear
that the student understands that the mass does not change as a result of the change of state.
Explanations that include true statements about density differences but are not applicable to the
problem are scored as incorrect (Code 70 or 71).

Code | Response | 1tem: S022281
| Correct Response

10 300g. With a good explanation.
Examples:
300g. The water changes into the same armount of ice.
The same. The water only freezes.
The same mass. Nothing disappears.
Same. Just because the water is frozen does not mean the water multiplies or gets fewer grams.
Same. When water freezes it stays the same weight.

Same. Mass is constant through a physical change. The only difference is the density.

11 Less than 300g. With a good explanation based on some of the water evaporating.
Examples:

The weight of ice will not change, but a little bit might evaporate.

The weight of the ice would be slightly less since some of it will evaporate.

12 More than 300g. With a good explanation based on the additional mass of trapped air.
Examples:

More. Water is dead weight, so it has no air pockets. The ice expands so air sneaks in and air has
11ass.

More. Air is being placed when water freezes and traps the air in.

19 Other correct
Incorrect Response
70 Less than 300g. With no explanation or an incorrect explanation.
Examples:

Less. Ice has less density, so it weighs less.
Less. When water freezes it expands and has a lower density.
Less. When water freezes it loses weight.

71 More than 300g. With no explanation or an incorrect explanation.
Examples:

More. Ice expands and takes up more space.

More. The density goes up when it freezes.

More. Ice is heavier than water; a solid is heavier than a liquid.

72 300g. With no explanation or an incorrect explanation.
79 Other incorrect (including crossed out/erased, stray marks, illegible, or off task)
| Nonresponse

29 | Blank
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Work is done when an object is moved in the direction of an applied force. A
person performed different tasks as shown in the diagrams below. In which
diagram is the person doing work?

@

Halding & Fushing
heavy ohject against awall

Pushing a Reading a book
cart up a ramp

o
o
o
o

JSEVI b el LaS dilide alga (i 35y 41 ghoall 5 gl olaily Lo aven ) jahy Ladie Jad 25 o)
(GBukd) Jah padall iy 406l JSEY) (e o) b AU
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Holding a Pushing
heavy object against a wall

Pushing a Reading a book
cart up aramp
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Which of the following properties of a substance is conserved during thermal
B Pyl i
expansion?

(A) mass

(B) volume

':_(‘; shape

:E‘: distance between particles
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A sound is heard when you pluck a string on a guitar.

What will happen to the sound if the same string is plucked harder?

Both the pitch and the volume will be higher.

@0

Both the pitch and the volume will stay the same.

The volume will stay the same, and the pitch will be higher.

The pitch will stay the same, and the volume will be higher.
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