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31. Ateacher prepares four sets of young bean plants. All plants are healthy at the

beginning of the investigation.

Set Water Light Air Mineral Nutrients
A Provided Provided Provided Provided

B Not provided Provided Provided Provided

C Provided Not provided Provided Provided

D Provided Provided Not provided Provided

Which statement correctly identifies the factors required for healthy plant growth?
( 1.25 marks )

1. Plants require water, soil, darkness, and a sealed container throughout their growth
cycle.

2. Plants require light, coloured flowers, insects, and strong wind to produce new
leaves.

3. Plants require mineral nutrients, stones, warm water, and daily movement from
location to another.

4. Plants need water, light, air, and mineral nutrients under suitable environmental

conditions.
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32. In a biology challenge, a group of students dissects an unknown flower and examines its
structures under a magnifying glass. They observe that the flower has a long style with a sticky
stigma, large, brightly colored petals, and a sweet, honey-like scent. However, they cannot
locate any anthers or filaments inside the flower.
Which statement is incorrect? ( 1.25 marks )

1. This flower is recognized as both an incomplete flower and an imperfect, unisexual
female flower.

2. This flower is capable of self-pollination because it does not require pollen from
another flower to develop seeds.

3. If a bee transfers pollen from a male flower of the same species onto this flower's
stigma, fertilization can still occur, allowing it to develop into a fruit.

4. In a typical flower, the primary function of the anther is to produce pollen grains,

which contain the male gametes.
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33. Three identical flat rectangular magnets, labelled Magnet X, Magnet VY, and Magnet Z,
have no visible pole markings. Each magnet has a magnetic pole on its top face and the
opposite pole on its bottom face. In the initial arrangement, the following observations are

made:

Magnet X

Magnet Y

Magnet Z

» The bottom face of Magnet X attracts the top face of Magnet Y.
» The bottom face of Magnet Y repels the top face of Magnet Z.

Magnet X is then left unchanged, while Magnets Y and Z are each flipped over.
Magnets Y and Z are separately placed beneath Magnet X so that their new top faces
oppose the bottom face of Magnet X.

Consider the following statements:

A. The opposing faces of Magnets X and Y will repel each other.

B. The opposing faces of Magnets X and Z will attract each other.

C. If the original top face of Magnet X was a north pole, the bottom face of
Magnet Z after it is flipped will also be a north pole.

Which statements are scientifically correct? ( 2.5 marks )

1. Statement A only

2. Statements A and B only

3. Statements B and C only

4. Statements A, B, and C
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34. An international research team is studying Earth’s rotation. At the same moment, the

researchers record the local solar conditions in four cities located at different longitudes.

City Longitude Local solar condition
Bangkok 100° E Solar noon
Tokyo 140° E Afternoon
New Delhi 77°E Morning
London 0° Early morning

Assume that differences in latitude and seasonal daylight are ignored. Based on Earth’s
rotation from west to east, which statement is incorrect? ( 2.5 marks )
1. Tokyo reaches sunset earlier than Bangkok because Tokyo lies farther east.
2. London is still in early morning because it lies much farther west than Bangkok.
3. If Earth stopped rotating, London would remain dark while Tokyo remained

illuminated.

4. The order of sunrise from earliest to latest is Tokyo, Bangkok, New Delhi, and

London.
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35. Some students believe that plants obtain “food” directly from the soil to grow.
To investigate this idea, they design an experiment to test how different fertilizers or nutrients

affect plant growth while keeping all other variables constant, including light, water, and air.

Plant 1: Plant 2:
Soil + Fertilizer A Soil + Fertilizer B (Sugar/Glucose) Plant 3:
(Nitrogen) Soil only

(No fertilizer)

After two weeks, Plant 1 exhibits the greatest, whereas Plant 2, which received a sugar
solution, begins to wilt and die. What does this experiment demonstrate about the factors

affecting plant growth? (2.5 marks )

1. Plants grow best when they absorb sugar directly from the soil as their primary food

source.

2. Soil nutrients such as nitrogen support growth, but plants synthesize their own food

through photosynthesis.

3. Fertilizer B was the most effective treatment, but the plants likely received

excessive amounts of water.

4. Plants require only sugar to grow well and do not depend on soil nutrients.
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36. A group of young explorers is preparing for a camping trip. They need to select suitable
materials for three items: a raincoat, a towel, and a reusable shopping bag.

They analyze the properties of four available materials:

Material Properties
Material W High water absorption and soft texture
Material X Water-repellent, lightweight, and durable
Material Y Strong, long-lasting, and reusable many times
Material Z Low water absorption, thin, and disposable

Which combination of materials is the most appropriate and environmentally friendly choice

for the raincoat, towel, and reusable shopping bag, respectively? ( 2.5 marks )

1. Raincoat: X Towel: W Reusable bag: Y
2. Raincoat: Z Towel: W Reusable bag: X
3. Raincoat: X Towel: Y Reusable bag: W
4. Raincoat: W Towel: X Reusable bag: Z

37. A student proposes the following hypothesis:

“Increasing the amount of organic matter in sandy soil increases the amount of water
retained by the soil.”

Which experimental design provides the fairest test of this hypothesis? ( 5 marks )

1. Place varying amounts of sandy soil in containers of different sizes, add compost
to only one container, and compare the color of the mixtures.

2. Mix equal amounts of compost into clay, sand, and gravel, applying varying volumes
of water, and measure the height of each mixture after one hour.

3.  Prepare equal-mass mixtures with varying amounts of compost in identical
containers, add equal volumes of water, and measure the water that drains out over a fixed
time period.

4. Prepare identical sandy-soil mixtures, pour the same volume of water into each

container, and place the containers in locations with different temperatures.
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38. A student places an ice cube in a room at 25°C and measures its volume at one-minute
intervals until it has completely melted into water. The graph below illustrates the melting

process:

Volume of Ice (ml)
A

50
40
30
20

10

» Time (Minutes)

Based on the graph, which of the following statements provide a scientifically valid
conclusion? (5 marks )

1. The rate of melting is faster between the 8" and 10" minute than between the
0 and 2" minute.

2. The ice cube has completely melted at the 15™ minute, when the volume of
solid ice reaches 0 ml.

3. The student should use ice cubes of identical mass if they wanted to compare
the melting rates of different geometric shapes.

4. The independent variable in this experiment is the volume of the ice cube.
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39. A student measures the volume of water (in ml) absorbed by a mystery sponge over a

5-minute period. The results are plotted on the graph below:

Water Absorbed (ml)

A

501
401
301
201

10+

E— — T > Time (Minutes)

After analyzing the graph, the student draws the following four conclusions:

I. The rate of water absorption is constant during the first 3 minutes.

Il. Between the 3™ and 5" minute, the sponge continues to absorb water, but at
a significantly slower rate than during the initial period.

lll. The "saturation point" - the maximum volume of water the sponge can hold) is
50 ml.

IV. If the student extends the experiment to the 10" minute, the total volume
of water absorbed will likely increase to approximately 70 ml.

Which of the statements above are scientifically correct and logically supported
by the graph? ( 5 marks )

1. Only I and Il

2. Only I, Il and Il

3. Only I and IV

4. All statements are correct.
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40. A student is analyzing a "Smart House" prototype and identifies four energy

transformations taking place within the house.
Appliance 1: Electric Heater (converts Electrical Energy — Thermal Energy)
Appliance 2: Electric Fan (converts Electrical Energy — Mechanical Energy)
Appliance 3: Rechargeable Battery (converts Electrical Energy — Chemical Energy)

Appliance 4: LED Light Bulb (converts Electrical Energy = Light Energy + Thermal
Energy)

Which of the following statements regarding these energy transformations is
incorrect? ( 5 marks )

1. Appliance 1 and 2 are examples of useful energy transformation.

2. Appliance 3 is the only example where energy is "stored" in a different form.

3. Appliance 4 demonstrates that all electrical energy is converted into the

"intended" form of energy (light).

4. If Appliance 2 is unplugged, the energy conversion process stops immediately

because electrical energy is the source for this transformation.

Please check your answers before submitting the answer sheet.
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o s =Y I3 g = = d'
ANRBDUIABIINYIAIENT YUUIZaUANHIUN 4

U9 ARMDY U9 ARMDY
1. 4 21. 1
2. 2 22. 1
3. 2 23. 3
4 4 24, 1
5. 1 25. 2
6. 4 26. 4
7. 2 27. 2
8. 4 28. 1
9. 1 29. 3
10. 1 30. 2
11. 1 31. 4
12. 3 32. 2
13 2 33. 2
14. 2 34. 3
15. 3 35. 2
16. 1 36. 1
17. 3 37. 3
18. 3 38. 3
19 3 39. 1
20. 2 40. 3
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