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i \ Applying
Glass Wooden Metal Plastic
rod rod rod rod

‘The diagram shows four identical size rods each of a different material sealed

into the bottom of a container. The same amount of wax is placed on the end of

each rod and then the container is filled with boiling water. On which rod will Maximum Points
the wax melt first?

1

(A Glass rod

Wooden rod

© Metalrod

(@) Plastic rod
Key
C
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Mary went for a cycle ride during which she had a puncture. She repaired it

straight away and immediately continued her ride. The graph shows the progress
she made during the ride.

25

40

15

Distance (kilometers)

T/

20 40 a0 BO 100

Tirre (minutes)

About how long did it take Mary to mend the puncture?

(A 20 minutes
30 minutes
[© 40 minutes
©

70 minutes
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Taimes put a pot of water on the stove and heated it. TTe took the temperature of
the water as soon as it started to boil. The thermometer showed 100° C, Tames
turned the heat up and the water continued to boil for 5 minutes. He then took
the temperature of the boiling water again.

Would the thermometer show a temperature greater than, less than,
or equal to 100" C?

Answer:

Explain your answer.
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Note:

A correct response must indicate 100° C (equal, same) and include a correct explanation based on
water boiling (phase change) occurring at a constant temperature.

Code | Response | Item: S022069
| Correct Response
10 100° C (equal). With a correct explanation based on water boiling at a constant temperature.
Examples:
Equal. The boiling point of water is 100 degrees.
100° C. Because that is the highest boiling point.
Equal. Water boils at 100° C no matter what.
Equal. It only takes 100° C to boil water. The excess energy evaporates the water.
Equal. Because it is still at its boiling point of 100° C.
| Incorrect Response
70 100° C (equal). With no explanation or an incorrect explanation.
Examples:
Equal. Not enough time to heat up.
100° C. Because that is how high the thermometer goes.
71 Greater than 100° C. With no explanation or an incorrect explanation.
Examples:
Greater. Because if he heated it again it would still be hot from last time.
Greater. Because it was on there longer.
Greater. Because the heat went up.
Greater. Because he turned the temperature up on the elements.
Greater. That is the boiling point. If he left it long enough it would evaporate.
Greater. It goes up every second.
Greater. The boiling point is 100° C, but it can still get hotter before it evaporates.
Greater. Boiling water can reach temperatures of 100° C.
72 Less than 100° C. With no explanation or an incorrect explanation.
Examples:
Less. Because if it is not boiling, it is below the boiling point of 100° C.
Less. As the water boils away, the boiling point drops.
Less. It is not on the heat anymore.
79 Other incorrect (including crossed out/erased, stray marks, illegible, or off task)
| Nonresponse
99 | Blank
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Pauline took two small identical containers and filled them with the same
amount of water. She dissolved a tablespoon of salt in one of them and placed
both containers in a freezer. Pauline then observed them every five minutes until

one of them had frozen.

What can Pauline find out from her experiment?
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Note: To receive credit, responses must be related to the relative rates of freezing for fresh and salt
water. Responses may include either a statement of the problem being investigated in the
experiment (determining the effect of salt on the freezing point (rate) of water) for Code 10 or a
conclusion based on prior scientific knowledge (e.g. the fresh water will freeze first) for Code 11.
Explanations based on knowledge of practical applications of salt lowering the freezing point of
water should be given Code 19.

Code ‘ Response | Item: S022268
| Correct Response

10 | Response includes a statement of the problem: determining the effect of (dissolved) salt on
freezing (point, rate, temperature) of water.

Examples:

Find out if salt affects freezing water.

She can find out which container freezes first.

She can find out if water freezes easier with dissolved salt or without dissolved salt.

11 | Response includes a conclusion of the relative rates of freezing (or freezing points, temperatures)
based on prior scientific knowledge.

Examples:

Regular water will freeze before salt water will.

The salt water will not be frozen yet.

19 | Other correct

| Incorrect Response

70 | States that the salt water would freeze first.
Examples:

Salt water will freeze first because it has a solid in it.
The plain water will not be frozen yet,

71 States that salt water will never freeze (or similar). [Extrapolation beyond the conditions of
experiment.]

Examples:

The container with salt in it will never freeze.

Salt water cannot freeze because of the salt crystals.

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

I Nonresponse
99 ‘ Blank
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Homes are wired for electricity using parallel circuits not series circuits.

What is the advantage of using parallel circuits in homes?
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Code | Response | Item: S042196
[ Correct Response
10 | Mentions that either
i) a parallel circuit has more than one pathway for the current to flow through and if one
pathway is switched off the other pathways will still work OR
ii) if an appliance does not work (or the fuse breaks) the other appliances can still be used.
Examples:
If there is a fault in one of the circuits, the rest of them can still function as usual.
We are able to turn on different appliances at different times to our liking.
If a light bulb goes out, the other bulbs stay on.
If one electrical appliance is spoiled, the others can still be used.
If one bulb or appliance is faulty, it will not interrupt the circuit.
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The diagram represents the arrangement of particles in a metal before it has been
heated.

Which diagram represents the arrangement of particles in the metal after it has
been heated?
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