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31. A group of Grade 6 students in the Environmental Science Club wanted to study how
noise pollution affects daily learning and hearing health. They borrowed a digital sound level
meter — a device used to measure the loudness of sound decibels (dB).

During lunch break, the students walked around the school campus and recorded

the peak sound levels in four different zones:

Zone Location Peak Sound Level (dB)
Zone 1 School library 40
Zone 2 Canteen during lunch 72
Zone 3 Main playground 65
Zone 4 Construction site next door 98

Based on the given hearing-safety criterion and the decibel data recorded by the
students, which zone poses a serious noise hazard, and what is the correct scientific way to
protect their hearing? ( 1.25 marks )

1. Zone 1 is dangerous, so students should play loud music through headphones to
eliminate unwanted quietness.

2. Zone 2 is dangerous, so students should stop eating because chewing food
increases the speed of sound inside the body.

3. Zone 3 is dangerous, so teachers should cover the playground with bubble wrap
to stop children from running or laughing.

4. Zone 4 is dangerous because 98 dB is much higher than the 85 dB safety limit, so

people near this area should wear protective earplugs.
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32. Four students are building a scale model of the Solar System on their school
playground. Using a large yellow basketball as the Sun, they measure distances to place four
colored marbles representing Mercury, Venus, Earth, and Mars.

During the project, the students write down two important rules of planetary motion:

Distance Rule : Planets closer to the Sun have shorter orbital paths.

Speed Rule : The Sun’s gravity pulls harder on nearby planets, making them move
faster in their orbits than planets farther away.

The students then imagine racing their planet marbles around the yellow basketball
Sun at the exact same time, following these scientific rules.
Based on these rules and observations from the students’ project, which planet marble
would take the shortest time to complete one full orbit around the yellow basketball Sun?
(11.25 marks )

1. The Mars marble, because being farthest from the Sun gives it more open space
to move quickly.

2. The Earth marble, because life on Earth gives it extra energy to finish first.

3. The Mercury marble, because it is closest to the Sun, has the shortest orbital
path, and moves the fastest.

4. The Venus marble, because it is the brightest marble and light travels faster than

anything else.
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33. Aresearch team measures the number of available oxygen molecules per cubic meter

at four different locations across the globe. The data is organized into the table below:

Location | Altitude above Sea Level | Air Density Rating | Oxygen Molecules per m3
Location 1 0 meters (Sea Level) Very High 5.6 x 10%
Location 2 1,500 meters High 4.7 x 10%
Location 3 4,000 meters Medium 3.5 x 10%
Location 4 8,800 meters Low 1.9 x 10%

If an athlete trains at Location 4 without an oxygen tank, what respiratory challenge

will they face based on the physical properties of air shown in the table? ( 2.5 marks )

1. The percentage of oxygen in the air drops from 21% down to 0%, meaning there

is literally no oxygen gas left to breathe at Location 4.

2. The high air density at Location 4 compresses the oxygen molecules into

dangerous solid crystals that block the windpipe.

3. The lower air density means the air molecules are spread very far apart due to

weaker gravitational pull at high altitudes, so each breath delivers significantly fewer oxygen

molecules to the lungs.

4. The athlete will breathe easier because fewer air molecules mean there is zero

friction inside the human nose.
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34. A group of young structural engineers wants to design an energy-efficient greenhouse
and study room for a smart home. They need to choose suitable optical materials based on
how much light can pass through them.

The students place four material sheets of equal thickness — labelled W, X, Y, and Z
- between a flashlight and a light sensor, one at a time. They record the transmitted light

intensity and their observations in the table below.

Tested Light intensity reaching | Percentage of light | Appearance when viewed

material the sensor (lux) transmitted (%) through the material
No 1,000 100 Completely clear, sharp, and
material perfectly visible.
Material W 450 45 Blurred and fuzzy; shapes are

visible but details are

unclear.

Material X 920 92 Clear and sharp; objects on
the other side are clearly

visible.

Material Y 0 0 Completely dark; nothing

behind it can be seen.

Material Z 300 30 Dim and foggy; only let a
small amount of scattered

lisht pass through.

The design team has two strict requirements for the smart home:

Sunroom roof: It needs a transparent material that allows the maximum amount of
natural sunlight to pass through clearly, ensuring indoor plants can perform photosynthesis
efficiently.

Bedroom window: It needs a translucent material that provides privacy by scattering
light, allowing some soft daylight to enter while preventing people outside from seeing

inside clearly.
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Which choice correctly identifies the optical categories and selects the most
appropriate materials for both rooms? ( 2.5 marks )
1. Sunroom roof: Material Y (opaque) | Bedroom window: Material X (transparent)
Reason: Material Y blocks all light, which helps plants grow stronger roots in
complete darkness.
2. Sunroom roof: Material W (translucent) | Bedroom window: Material Z (translucent)
Reason: Material W allows some light through, so it should be considered fully
transparent.
3. Sunroom roof: Material X (transparent) | Bedroom window: Material W or Z
(translucent)
Reason: Material X allows 92% of light to pass through clearly, while Materials W
and Z allow partial light through and scatter it.
4. Sunroom roof: Material Z (opaque) | Bedroom window: Material Y (transparent)
Reason: Material Z turns into a reflective liquid when heated, while Material Y allows

light to pass clearly.
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35. A STEM team tests four payloads at the same location on Planet K. The students use a

balance to measure mass and a spring scale to measure weight.

Payload Mass (kg) Weight (N)
A 0.5 4
B 1.0 8
C 1.5 12
D 2.0 15

Which analysis of the data is most scientifically reasonable? ( 2.5 marks )

1. The data for Payload D are inconsistent; if its mass is 2.0 ke, its expected weight
should be about 16 N.

2. The data for Payload D show that its true mass is 1.5 kg, because a weight of
15 N fixes the mass exactly at that value.

3. The data show that gravity becomes weaker for larger objects, so Payload D should
weigh less than the predicted value.

4. The data show no useful relationship between mass and weight, because every

payload has a different weight.
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36. A STEM team is investigating how a container’s color affects the temperature of water
under a lamp. They filled two identical metal containers with equal volumes of water -
wrapping Container A in black paper and Container B in white paper. Both containers are

placed at the same distance from the lamp, and the students record their data in the table

below:
Time Temperature of Water in Container A | Temperature of Water in Container B
(min) °Q) °O
0 25 25
5 28 26
10 32 28
15 35 30
20 37 31

The team wants to show both how the temperature changed over time and how the two
containers differed. Which method displays this data most accurately? ( 2.5 marks )

1. Create a single line graph with time on the horizontal axis, temperature on the
vertical axis, and two clearly labelled lines plotted on the same scale.

2. Create a single bar graph showing only the temperatures at 20 minutes, using
separate bars for the two containers and a clear title.

3. Create two separate line graphs using different temperature scales, making the
changes in each container appear as large as possible.

4. Create a pie chart using the sum of all temperature readings, with one slice for

each container and a colour key.
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37. Two Grade 5 students, Leo and Mia, noticed that a loaf of bread left on a warm kitchen
counter grew fuzzy green mold much faster than a loaf kept inside a cold refrigerator.
To investigate this, they designed a controlled experiment:
They set up their experiment using the following scientific steps:
Step 1: They stated, “If we increase the environmental temperature, then bread mold
will grow faster because mold fungi thrive in warm conditions.”
Step 2 : They purchased two identical slices of white bread from the same bakery.
They placed Slice 1 inside a warm plastic box at 30°C and Slice 2 inside a cold plastic box at
4°C. Both slices received the same amount of moisture and were kept in the same level of
darkness.
Step 3 : After 5 days, they measured the total area of green mold on each slice using
a grid ruler. Slice 1 (warm) had 15 cm? of mold, while Slice 2 (cold) had only 1 cm? of mold.
Based on the scientific method and process skills shown in their experiment, which
choice correctly identifies the scientific skill used in Step 1 and the independent variable in
Step 27 ( 5 marks )
1. Step 1 skill : Drawing a final conclusion
Independent variable in Step 2 : The bakery brand of the bread.
2. Step 1 skill : Formulating a hypothesis
Independent variable in Step 2 : The environmental temperature.
3. Step 1 skill : Making a random guess
Independent variable in Step 2 : The amount of dark space in the kitchen.
4. Step 1 skill : Collecting raw data

Independent variable in Step 2 : The mold area measured after 5 days.
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38. A Grade 5 student wants to investigate how adding chemical fertilizer affects the growth
of sunflower plants. He sets up a controlled experiment in his school garden with the following
conditions:

Setup: He plants two identical young sunflower seedlings in two identical clay pots
containing the same type and amount of soil. Both pots are placed in the same sunny area
and receive 200 ml of water every morning.

Difference: He adds 10 grams of chemical fertilizer to Pot A once a week. He adds no
fertilizer to Pot B.

Measurement: Every Friday afternoon for 4 weeks, he uses a plastic ruler to measure
the vertical height of each sunflower stem from the soil surface to the top leaf in centimeters
(cm). He wants to find out which plant grows taller because of the fertilizer treatment.

Based on the experimental design, which choice correctly identifies the dependent
variable — the outcome being observed and measured - in this investigation? ( 5 marks )

1. The brand and material of the plastic ruler used to measure the plants.

2. The amount of sunlight reaching the school garden each afternoon.

3. The amount of chemical fertilizer added to Pot A each week.
a

. The vertical height of the sunflower stems measured in centimeters over 4 weeks.
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39. A team of students wants to test the following hypothesis:
“Materials with many open pores absorb more water than materials with smooth, water-
resistant surfaces.”

The students prepare equal-sized pieces of four materials. They pour 20 millilitres of
water onto each material, wait for 60 seconds, and then allow each piece to drip for

30 seconds. They measure the volume of water remaining in the tray. Each test is repeated

three times.
Material Water Remaining: Water Remaining: Water Remaining:
Trial 1 (mU) Trial 2 (ml) Trial 3 (ml)
Sponge 1 2 1
Cotton fabric a4 5 aq
Waxed paper 17 18 17
Plastic sheet 19 20 19

Which statement provides the most scientifically appropriate analysis of this experiment?
(5 marks )

1. The type of material is the independent variable, the volume absorbed is the
dependent variable, and the results support the hypothesis, even though pore structure was
not measured directly.

2. The volume of water poured is the independent variable, the type of material is
the dependent variable, and the results prove that all porous material absorbs exactly the
same amount of water.

3. The waiting time is the independent variable, the water remaining is the controlled
variable, and the results show that waxed paper absorbs more water than cotton fabric.

4. The size of each material is the dependent variable, the dripping time is the
independent variable, and the results reject the hypothesis because some water remained in

every tray.
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40. A group of students is investigating how the vibrating length of a plastic ruler affects the
pitch of the sound it makes. They clamp the same ruler to the edge of a table. In each trial,
a different length of the ruler extends beyond the table. The students pull the end of the
ruler downward by the same distance and release it. They record the number of vibrations
per one second and describe the resulting pitch. Their hypothesis is:

“The shorter the vibrating part of the ruler, the higher the pitch of the sound.”

Length Extending Beyond the Table | Vibrations in One Second | Observed Pitch

(centimetres)

8 25 High
12 17 Medium
16 11 Low

Which statement gives the most scientifically appropriate analysis of the experiment?
(5 marks )

1. The extending length is the independent variable, the vibration rate and pitch are
dependent variables, and the results support the hypothesis.

2. The pulling distance is the independent variable, the length of the ruler is the
dependent variable, and the results show that a slower vibration rate produces a higher pitch.

3. The observed pitch is the controlled variable, the vibration rate is the independent

variable, and the results prove that ruler’s material has no effect on sound.

4. The vibration rate is the controlled variable, the extending length is the dependent

variable, and the hypothesis is rejected because all trials produced sound.

Please check your answers before submitting the answer sheet.
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U9 ANDY U9 AN
1 3 21. 2
2. 4 22. 1
3. 4 23. 1
4. 2 24, 2
5. 2 25. 3
6. 4 26. 2
7. 3 27. 4
8. 3 28. 1
9. 1 29. 1
10. 2 30. 3
11. 1 31. 4
12. 2 32. 3
13. 3 33. 3
14. 3 34. 3
15. 2 35. 1
16 3 36. 1
17. 2 37. 2
18. 4 38. 4
19. 2 39. 1
20. 4 40. 1
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