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31. A vast, ancient forest ecosystem thrives, home to countless species. Among its intricate
webs, scientists observe a particular type of fungus that grows exclusively on the decaying
wood of fallen oak trees. This fungus accelerates the decomposition of the wood, releasing
nutrients back into the soil. Simultaneously, a unique species of beetle larvae feeds solely on
this specific fungus. The larvae, in turn, are a primary food source for a rare, ground-dwelling
bird. If a sudden and widespread disease were to eliminate all oak trees in this forest, leading
to a significant reduction in fallen oak wood, what long-term ecological consequence would
be most immediately and severely felt by the ground-dwelling bird population?
(11.25 marks )

1. The ground-dwelling birds would adapt to a carnivorous diet, preying on small
mammals.

2. An increase in the overall biodiversity of the forest as new species emerge.

3. Anincrease in competition among ground-dwelling birds for alternative food
sources.

4. A decline in the ground-dwelling bird population due to a disruption in their food

chain.

32. The diagram below shows the water cycle.

= N

X Water vapour
in the air

Seas, rivers and lakes l

Which of the following statement about the water cycle is/are correct? ( 1.25 marks )
A. Heat is lost during process Y.
B. Heat is lost during process Z.
C. Process X causes the clouds to gain heat.
D

. The Sun is the main source of energy for the water cycle to repeat continuously.

1. Aonly 2. Band C only
3. Band D only 4. A, BandD only
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33. Imagine a vast, ancient mountain range, the "Spine of Giants," forged millions of years ago
by immense forces deep within the Earth. At its core, molten material, pushed up from the
mantle, slowly cooled and solidified beneath the surface, forming massive, crystalline rock
bodies. Over eons, relentless forces of wind, water, and ice gradually wore down the towering
peaks. Tiny fragments, grains, and dissolved minerals were carried downstream by swift rivers,
eventually settling in vast, shallow inland seas. Layer upon layer, these sediments
accumulated, becoming buried under immense pressure from overlying deposits. Over time,
chemical reactions cemented these loose particles together, forming extensive sheets of
banded rock. Later, as continental plates shifted and collided once more, parts of these buried
rock layers were subjected to incredible heat and squeezing pressure, but not enough to melt
them completely. Instead, their mineral grains recrystallized and realigned, transforming them
into entirely new, often foliated, rock types, which were then uplifted to form a new, younger
set of hills.

Considering the geological history of the "Spine of Giants" mountain range as described,
which of the following statements most accurately traces the journey and transformation of
a specific mineral grain that originated from the deepest molten material and eventually
became part of the new, younger set of hills? (2.5 marks )

1. The mineral grain first solidified from magma as an igneous rock, then was directly
uplifted and transformed into a metamorphic rock by erosion, finally forming the new hills.

2. The mineral grain initially formed within a sedimentary rock deep underground,
which was then uplifted, weathered, and finally melted to contribute to the formation of
the new hills.

3. The mineral grain originated from the slow cooling of magma, was then
weathered and eroded into sediment, compacted and cemented into a sedimentary rock,
and finally recrystallized under heat and pressure into a metamorphic rock now forming the
younger hills.

4. The mineral grain was created during the rapid cooling of lava on the surface,
quickly eroded into a metamorphic rock, which then accumulated in layers to form the

sedimentary rocks of the new hills.
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34. The Green Thumbs Club at Evergreen Middle School decided to conduct an experiment
to understand what plants need to grow. They prepared four identical pots, each containing
the same type and amount of soil and a healthy young seedling of the same species. They
placed the pots in different locations and monitored their growth (measured by height and
number of new leaves) over three weeks.

Pot A: Placed outdoors in direct sunlight for 8 hours a day. Watered generously every
morning (soil remained moist but not waterlogged). Average daily temperature 25°C.

Pot B: Placed outdoors next to Pot A, receiving the same direct sunlight and
watering. However, it was covered with a special, very thin mesh that blocked about 50% of
the sunlight from reaching the plant. Average daily temperature 25°C.

Pot C: Placed indoors in a dimly lit corner of the classroom, far from any windows.
Watered generously every morning. Average daily temperature 25°C.

Pot D: Placed outdoors next to Pot A and Pot B, receiving the same direct sunlight.
But it was only watered once every three days (soil often felt dry to the touch). Average
daily temperature 25°C.

After three weeks, the students recorded their observations:

Pot A: Grew the tallest, with many large, dark green leaves.

Pot B: Grew taller than Pot C and D, but not as tall as Pot A. Its leaves were a slightly
lishter green.

Pot C: Showed very little growth, with small, pale yellowing leaves.

Pot D: Grew a little, but its leaves were droopy and some turned brown at the

edges. It was significantly shorter than Pot A and B.
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Based on the Green Thumbs Club experiment, which factor was the most limiting for

the growth of the plant in Pot C compared to Pot A, and why? ( 2.5 marks )

1. Water availability: Because Pot C was watered generously, ruling out water as a

limiting factor.

2. Light intensity: Because Pot C received very little light, which is essential for

photosynthesis to produce food for growth.

3. Soil quality: Because all pots had the same soil, indicating soil quality was not a

variable causing the difference.

4. Temperature: Because all pots were kept at the same average daily temperature,

meaning temperature did not explain the poor growth.
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35. The diagram below shows how blood is circulated in a human body. Arrows A, B, C

and D represent the flow of blood to various parts of the body.

A C
. Other bod
Lungs —“B Heart —"D Sgrto y

Which one of the following graphs correctly represents the amount of oxygen in A, B, C and
D? (2.5 marks)

1.

Amount of 2. Amount of
oxygen oxilfen
A
all ; I,
A°B C D
3 " a,
e e Amount of
oxygen
A oxygen
A
DB B ﬂ |_| "
A B C D
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36. A pristine river ecosystem is known for its delicate balance, with several species of native
fish forming a key part of the food web, serving as both predators of smaller organisms and
prey for larger birds and mammals along the riverbanks. One day, a non-native species of
highly aggressive, predatory fish is accidentally introduced into the river. This new fish
reproduces rapidly and has no natural predators in this new environment. What is the most
likely cascade of ecological impacts on this river ecosystem, specifically affecting the native
fish and other wildlife? ( 2.5 marks )

1. The native fish will evolve to avoid the non-native fish, maintaining the balance of
the ecosystem.

2. The non-native fish will introduce new diseases that only affect the aquatic
plants, making the water clearer.

3. The non-native fish will outcompete and prey on the native fish, leading to a
drastic decline in the native fish population.

4. The non-native fish will provide a new food source for the native birds, increasing

their population.

37. The Garcia family loves to look at their family photos and see who has eyes like whom.
They noticed something interesting about eye color. (5 marks )

Grandparents: Grandpa Miguel has “brown eyes”. Grandma Elena has “brown eyes”.

Parents: Their son, Mr. Garcia (Dad), has “brown eyes”. Mrs. Garcia (Mom) also has
“brown eyes”.

Children: Their first child, a daughter named Isabella, has “brown eyes”. Their
second child, a son named Leo, has beautiful “blue eyes”.

Based on the Garcia family's eye colors, what can we understand about how the
“blue eye color” appeared in Leo, even though his parents and grandparents all have
brown eyes?

1. Leo's blue eyes came from a brand new trait that just started with him.

2. Leo's blue eyes came from Grandma Elena because she also had brown eyes.

3. Blue eye color must have been hidden in Leo's parents, even though they have
brown eyes.

4. Only brown eye color can be passed down in the Garcia family.
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38. The diagram below shows the arrangement of four bar magnets that form a rectangular

frame.

D|E FI1G

Which of the following arrangements is/are not possible? (5 marks )

A. B.
C|F E | E FH
C
G
D|G H|
DA
C. D
A|C D|E G|A B|C
H D
B|G H|F
1. Aonly 2. Band Conly
3. Band D only 4. B,CandD only
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39. Imagine the coastal town of Seabreeze, nestled at the foot of Mount Verdant. During a
particularly warm and humid summer day, the sun shines brightly, causing significant
evaporation from the calm ocean waters and the moist forest floor of the mountain. As
evening approaches, a cool, gentle breeze begins to flow down from the higher elevations of
Mount Verdant towards the coastline. The sky remains clear, with no clouds visible. By early
morning, residents wake up to find a thick blanket of fog enveloping the coastal area, making
visibility very poor. Simultaneously, on the leaves of plants higher up on the mountain slopes,
tiny water droplets shimmer in the morning light, even though there was no rain during the
night.

Which of the following statements best explains the formation of both the thick fog in
Seabreeze and the tiny water droplets on the mountain slopes during this specific night, based
on the principles of the water cycle and atmospheric conditions? (5 marks )

1. The warm daytime temperatures caused widespread evaporation, and as the air
cooled rapidly at night, all the water vapor condensed into clouds that then settled as fog
and dew.

2. The fog in Seabreeze formed due to high levels of pollution trapping moisture
near the ground, while the mountain droplets were a result of groundwater seeping onto
the leaves.

3. The humid air from the ocean and forest cooled to its dew point as it mixed with
cooler air descending from the mountain, leading to condensation near the coast (fog) and
directly onto surfaces (dew) where temperatures dropped below the saturation point.

4. The large volume of evaporated water created heavy air that sank, forming fog,
and the droplets on the mountain were residual raindrops from an unobserved overnight

drizzle that evaporated on lower elevations.
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40. A nutritionist is evaluating the diet of a teenager who frequently consumes highly
processed snacks, sugary drinks, and fast food, rarely eating whole grains, fruits, or vegetables.
Which of the following long-term health consequences is most directly linked to this dietary
pattern due to specific nutrient imbalances or deficiencies, and why? (5 marks )

1. Scurvy, because processed foods completely lack Vitamin C, leading to gum
bleeding.

2. Rickets, due to insufficient calcium absorption in the bones caused by excess
sugar.

3. Type 2 diabetes and increased risk of heart disease, because of high intake of
refined carbohydrates, unhealthy fats, and lack of fiber.

4. Anemia, as processed foods contain antinutrients that block iron absorption from

the small amount of iron consumed.

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

20 2 40 3
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