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31. A local farmer manages a large organic cornfield that functions as a small, balanced
ecosystem. In this environment, four main organisms interact through a simple food chain:

Corn plants capture energy from sunlight and use it to grow.

Grasshoppers feed on the fresh green leaves of the corn plants.

Frogs hide under the plants and hunt grasshoppers for food.

Hawks fly above the field and use their sharp eyesight to catch and eat frogs.

Ecological disruption event: One summer, a neighboring farm accidentally releases a
large amount of chemical pesticide. The pesticide specifically targets frogs, eliminating 95% of
the frog population in the cornfield within one week. It does not directly harm the corn plants,
grasshoppers, or hawks.

Based on the food-chain relationships and the ecological disruption described above,
which choice correctly predicts and explains the likely long-term biological outcome in this
ecosystem? ( 1.25 marks )

1. The hawk population will rapidly increase because fewer frogs leave more open
ground space for hawks to build nests.

2. The corn plants will face a serious decline because fewer frogs allow grasshopper
numbers to increase and consume more corn leaves.

3. The grasshopper population will immediately fall to zero because grasshoppers
cannot survive without hearing frogs croak.

4. Corn plants will stop making sugar from sunlight because hawks will begin eating

corn plants instead of hunting animals.
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32. A group of young geologists went on a field trip to a mysterious volcanic island to collect
three different rock samples: Rock X, Rock Y, and Rock Z. They brought the samples back to
the school laboratory and examined their textures, layers, and internal structures under a
magnifying glass. The students recorded their observations in their field notebooks as follows:

Rock X : Found near an old, dried lava flow. It is dark black, smooth, and very shiny
like glass. It formed when hot liquid lava cooled extremely quickly on Earth’s surface after a
volcanic eruption.

Rock Y : Found at the bottom of a riverbed near the coast. It contains visible layers of
compressed sand and small pebbles, and it also has a small imprint of an ancient seashell
fossil.

Rock Z : Found deep inside a mountain, where rocks were exposed to strong
underground forces. It has wavy, parallel mineral bands formed when pre-existing rocks were
squeezed by intense tectonic pressure and heated strongly without melting.

Based on these observations and the principles of the rock cycle, which of the
following choices correctly classifies Rock X, Rock Y, and Rock Z into their true geological
families? ( 1.25 marks )

1. Rock X: Metamorphic Rock , Rock Y: Igneous Rock , Rock Z: Sedimentary Rock

2. Rock X: Igneous Rock , Rock Y: Sedimentary Rock , Rock Z: Metamorphic Rock

3. Rock X: Sedimentary Rock , Rock Y: Metamorphic Rock , Rock Z: Igneous Rock

4. Rock X: Igneous Rock , Rock Y: Metamorphic Rock , Rock Z: Sedimentary Rock
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33. A student scientist wanted to determine how different environmental factors—sunlight,
water, and carbon dioxide (CO,) gas—affect the growth and photosynthesis of tomato plants.
She prepared four identical young tomato plants of the same initial height and planted them
in the same type of nutrient-rich soil. Each plant was placed inside a transparent, sealed glass
chamber where environmental conditions could be strictly controlled for 2 weeks.

The experimental setup and observations were recorded in the logbook below:

Table Environmental Variables and 2-Week Plant Growth Results

Chamber Sunlight Water | Carbon Dioxide Final Appearance of the
Number Provided Status (COy) in Air Plant

Chamber 1 Yes Wet Yes Excellent growth; healthy

dark green leaves

Chamber 2 No Wet Yes Stem grows long but very

weak; leaves turn pale yellow

Chamber 3 Yes Dry Yes Severe wilting; leaves dry out

and become brittle

Chamber 4 Yes Wet No Plant survives but growth
stops completely; cannot

produce starch

If the student scientist wants to scientifically prove that "plants require carbon
dioxide (CO,) gas as a raw material to perform photosynthesis and produce their food,"
which two chambers must she compare, and what is the scientific reasoning? ( 2.5 marks )

1. Compare Chamber 2 and Chamber 3 because comparing a dark box with dry soil
proves that plants can make starch within a completely frozen environment.

2. Compare Chamber 1 and Chamber 4 because sunlight and water are kept exactly
the same (controlled variable), meaning the lack of growth and starch in Chamber 4 is solely
caused by the absence of carbon dioxide.

3. Compare Chamber 1 and Chamber 2 because keeping the plants hydrated proves
that chlorophyll can only absorb yellow light from pale leaves.

4. Compare Chamber 3 and Chamber 4 because dry soil automatically prevents

carbon dioxide gas from entering the glass chamber through the roots.
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34. A group of student scientists wants to study how different organs in the digestive system
break down food using chemical enzymes. They set up four separate test tubes (Tube A,
Tube B, Tube C, and Tube D) inside a water bath maintained at 37°C to simulate normal
human body temperature.

They placed different types of food inside the tubes and added natural digestive
juices collected from different organs. After leaving the tubes inside the water bath for
1 hour, they used chemical indicators to determine which foods were completely broken
down into tiny, absorbable nutrient molecules.

Table: Food Types, Added Digestive Juices, and Final Laboratory Results

Test Type of Food Digestive Juice Organ Where Final Result After
Tube Added Added to This Juice 1 Hour in the Water
the Tube is Made Bath
Tube A | Cooked White Saliva Mouth Fully digested into
Rice sweet, simple sugars.
Tube B | Steamed Fish Gastric Juice Stomach Fully digested into small
Fillet amino acid chains.
Tube C | Steamed Fish Saliva Mouth No change
Fillet
Tube D | Vegetable Oil Gastric Juice Stomach No change

Which of the following choices provides the most accurate scientific conclusion regarding
how the human digestive system works? ( 2.5 marks )

1. Tube C and Tube D show no change because chemical digestion can only happen
inside the lungs and heart, rather than the mouth or stomach.

2. The stomach is the only organ in the human body that can absorb nutrients into
the bloodstream, which is why the fish fillet in Tube B turned directly into solid energy.

3. Pouring vegetable oil into the stomach will instantly stop the heart from beating
because gastric juice turns all fat molecules into poisonous carbon dioxide gas.

4. Digestive enzymes are highly specific; the mouth contains enzymes that
chemically digest starch but cannot digest protein, while the stomach contains juices that

digest protein but cannot digest fat.
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35. A group of students built a sealed plastic terrarium box to study how water moves through
the environment. They placed a layer of damp soil and three small green plants at the
bottom, poured 50 mL of water into a tiny plastic cup to represent the ocean, and tightly
sealed the clear box.
They placed the sealed box directly under a bright desk lamp to simulate the Sun.
Over a 3-hour period, the students monitored the box closely and recorded three specific
events (labeled Event 1, Event 2, and Event 3) inside their laboratory notebook.
[Event 1] —=The liquid water level in the ocean cup slowly decreases as the water
turns into an invisible gas floating in the air.
[Event 2] = The invisible gas rises to the top, cools down, and forms millions of tiny,
visible water droplets flat against the cold ceiling of the box.
[Event 3] —=The water droplets on the ceiling grow too heavy and fall straight back

down into the soil and the plants like a tiny shower.

Based on these observations and the scientific principles of the water cycle, which of
the following choices correctly matches the experimental events with their corresponding
natural processes? ( 2.5 marks )

1. Condensation, Precipitation, Evaporation

2. Precipitation, Evaporation, Condensation

3. Evaporation, Condensation, Precipitation

4. Transpiration, Boiling, Sublimation
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36. A group of young ecologists spent two weeks studying a local mangrove forest

ecosystem. They focused on how different organisms interact with each other and how they

adapt to the harsh environment, which is characterized by high water salinity (saltiness) and

muddy, low-oxygen soil.

The students gathered field data and summarized four specific ecological

observations in the table below.

Table Field Observations in the Mangrove Ecosystem

Observation

Organism A

Organism B

Nature of Interaction / Adaptation

1

Mangrove

trees

Fiddler crabs

The crabs dig burrows in the mud, which
brings oxygen down to the tree roots. In
return, the trees provide shade and organic
leaves for the crabs to eat. Both organisms

thrive when living together.

Barnacles

Mangrove

roots

Barnacles attach themselves firmly to the
hard mangrove roots to get a stable habitat
and catch floating food. The mangrove trees
remain completely unharmed and receive

no benefits from the barnacles.

Aphids (tiny

insects)

Mangrove

leaves

Aphids pierce the mangrove leaves to suck
out nutrient-rich sap. Over time, the leaves
become yellow, wrinkled, and weakened,

reducing the tree's growth rate.

Mangrove

trees

Physical

environment

The trees develop special
"pneumatophores” (breathing roots) that
grow vertically upward out of the muddy

water into the open air.
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After completing their field guide, the students proposed four analytical statements
to describe these ecological dynamics:

Statement I: Observation 1 describes a mutualistic (+,+) relationship because both
the mangrove trees and the fiddler crabs gain clear survival benefits from each other's
presence.

Statement II: Observation 2 can be classified as a commensal (+,0) relationship
because the barnacles gain a habitat helper while the mangrove tree remains completely
unaffected.

Statement Ill: Observation 3 represents a parasitic (+,-) relationship where the aphid
acts as a parasite that harms the host plant without instantly killing it.

Statement IV: Observation 4 shows a behavioral adaptation of the tree to protect
itself from being eaten by herbivorous fish during high tide.

How many of the given statements (I to IV) are scientifically CORRECT based on the
data provided? ( 2.5 marks )

1. Only 3 statements are correct.

2. Only 2 statements are correct.

3. Only 1 statement is correct.
a

. All 4 statements are correct.
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37. A young botanist at a school greenhouse wants to study how pea pod color is passed
from parent plants to offspring. She selects two true-breeding groups of pea plants with
distinct pod colors:
True-breeding green-pod plants: plants that have produced only green pods for many
generations.
True-breeding yellow-pod plants: plants that have produced only yellow pods for many
generations.
She conducts a controlled two-phase breeding experiment to observe how these traits are
inherited across generations.

Phase 1: She cross-pollinates a true-breeding green-pod plant with a true-breeding
yellow-pod plant.

Result, F1 generation: 100% of the offspring produce green pods only. The yellow
pod color does not appear.

Phase 2: She allows two green-pod plants from the F1 generation to self-pollinate.
She then collects the seeds and grows them to maturity.

Result, F2 generation: Among 400 offspring plants, 302 produce green pods and 98

produce yellow pods.

Based on the experimental data from Phase 1 and Phase 2, which choice gives the most
accurate scientific analysis of these genetic traits? ( 5 marks )

1. Yellow pod color is dominant because it reappears in the F2 generation after
disappearing in the F1 generation.

2. Green pod color is dominant, while yellow pod color is recessive and was masked
within the heterozygous F1 plants.

3. The F2 generation shows a 1:1 ratio of green-pod plants to yellow-pod plants,
proving that both traits share equal genetic dominance.

4. Yellow pod color reappears in the F2 generation because a depletion of soil

nutrients permanently mutated green genes into yellow genes.
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38. A student sets up an experiment with three identical iron bars: Bar A, Bar B, and Bar C.

Bar A is a strong permanent magnet.

Bar B is a normal, unmagnetized iron bar.

Bar C is another unmagnetized iron bar, but it is completely encased in a thick layer
of copper sheet.

The student brings Bar A close to Bar B, and they strongly attract each other. Then,
the student tries different setups to see how their properties change based on magnetic
domains (the microscopic magnetic regions inside materials) and shielding.

Which of the following statements correctly predicts and explains the outcome of
these setups? (5 marks )

1. If the student heats Bar A to an extremely high temperature, its magnetic strength
will increase because the thermal energy causes the magnetic domains to align more
perfectly.

2. When Bar A is brought close to Bar C, no magnetic attraction will occur because
the copper sheet acts as a magnetic shield that completely blocks the magnetic field.

3. When Bar A attracts Bar B, the magnetic domains inside Bar B temporarily realign
to face the opposite direction of Bar A's magnetic field, causing initial repulsion.

4. When Bar A is brought close to Bar C, Bar A will still attract the iron core of Bar C

because copper is non-magnetic and allows the magnetic field to pass through it.
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39. A culinary laboratory is testing a premium batch of imported honey suspected of being
adulterated (mixed) with cheap starch syrup and diluted with water. The technicians set up

four separate test tubes using samples from the honey batch and mixed them with different

biochemical reagents.

Table Experimental Records of the Honey Testing

Test Chemical Experimental Conditions Observation After
Tube | Reagent Added Treatment
Tube 1 | lodine solution Kept at room temperature Changed from brown to
(25°C) intense blue-black
Tube 2 Benedict's Heated in a boiling water Changed from blue to dense
solution bath for 5 minutes brick-red precipitate
Tube 3 Biuret reagent Kept at room temperature Remained light clear blue
(25°C)
Tube 4 Ethanol Shaken with pure ethanol, Remained completely clear
emulsion test then added to water and transparent

Based on the empirical evidence gathered in Table , which of the following

statements provides the most accurate chemical profile of this honey sample? ( 5 marks )

1. The honey has been mixed with starch syrup and contains reducing sugars, but it

contains zero proteins and zero lipids.

2. The sample is pure natural honey because the dark blue-black color confirms the

high natural fruit protein content.

3. The sample contains a massive amount of lipids and structural fibers, but

completely lacks any form of carbohydrates.

4. The honey is adulterated with high-fat vegetable oils, which caused the formation

of the brick-red precipitate in Tube 2.
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40. A science class wants to simulate how water cycles through the atmosphere and forms
different weather phenomena. The students fill the bottom of a large glass jar with 100 ml of
warm water at the bottom to represent the ocean. They place a small, elevated plastic
platform inside the center of the jar holding a tiny, dry leaf.

To monitor the system, they seal the top of the jar with a clear plastic sheet and place a
heavy metal bowl filled with ice cubes directly on top of the sheet. They perform this
experiment under two different classroom conditions:

[ CONDITION 1: Room Temperature ] = The warm water evaporates into invisible
vapor. As it rises and hits the cold plastic sheet beneath the ice bowl, it cools down and forms
a thick, misty floating cloud inside the top section of the jar. Tiny water droplets also begin to
form on the surface of the dry leaf.

[ CONDITION 2: Deep Freezer ] — The entire glass jar setup is placed inside a deep
freezer where the air temperature drops instantly to -5°C (below the freezing point of water).
The invisible water vapor near the plastic platform directly transforms into shiny, needle-like

ice crystals that coat the dry leaf.

Based on the scientific principles demonstrated in this experiment, which of the
following choices correctly pairs the classroom observation with its real-world natural
phenomenon and explains the accurate physical change involved? (5 marks )

1. The misty floating cloud inside the upper section of the jar in Condition 1
represents rain, which forms when water vapor directly melts into a solid gas.

2. The tiny water droplets forming on the dry leaf in Condition 1 represent Dew,
which forms when invisible water vapor in the air cools down and condenses into liquid
droplets upon touching a cold surface.

3. The shiny, needle-like ice crystals coating the leaf in Condition 2 represent clouds,
proving that clouds can only grow on solid leaves when the temperature rises above 100°C.

4. The ice crystals coating the leaf in Condition 2 represent fog, which is formed

when liquid water boils into a frozen state through the process of evaporation.

Please check your answers before submitting the answer sheet.
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o s =Y o’g = dd'
ANFNDUIABIINYAIENT YUUTZaUANHIUN 6

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