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P 200 25 X
Q 200 25 Y
R 200 40 X
S 200 a0 Y
T 200 25 Z
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31. Organisms A and B represent microorganisms viewed through a microscope.
Although both seem to occupy the same field of view, which organism is actually larger?

(1.25 marks )

Organism A Organism B

viewed with 10x objective viewed with 40x objective

1. A'is larger since it fills the field of view at low magnification.
B is larger since the magnification is lower.

A'is larger since the magnification is higher.

Ea

B is larger since it fills the field of view at high magnification.

32. A specialized gland cell in an animal is responsible for secreting a high concentration of
specific digestive enzymes into a duct. These enzymes are large protein molecules
synthesized on ribosomes. The cell also actively pumps sodium ions (Na*) out of the cell,
maintaining a low internal Na* concentration, and this process requires ATP.
Consider the following statements about the function of this gland cell.
Which of the following statements is INCORRECT? ( 1.25 marks )

1. The secretion of digestive enzymes from the ¢land cell likely occurs via
exocytosis, a form of bulk transport.

2. The pumping of Na* out of the cell against its concentration gradient is an
example of active transport.

3. If this cell were placed in a hypotonic solution, it would tend to swell due to
water moving out of the cell by osmosis.

4. Small, lipid-soluble molecules could easily enter this gland cell by simple

diffusion, provided there is a concentration gradient.
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33. Jessica wants to investigate how different colors of light affect the rate of
photosynthesis in spinach leaves. She plans to expose identical leaf samples to red, blue,

and green light separately and measure oxygen release as an indicator of photosynthesis

O 4 L
DG

Which of the following is the best hypothesis for her experiment? ( 2.5 marks )

rate.

1. If spinach leaves are exposed to red, blue, or green light, then they will all
photosynthesize equally because they receive light energy.

2. If spinach leaves are placed under green light, they will produce the most oxygen
because green light reflects the plant’s natural color.

3. If different colors of light affect photosynthesis, then exposing spinach leaves to
green light will reduce oxygen production compared to red or blue light.

4. If spinach leaves are placed in the dark, they will grow faster because they

conserve energy instead of using it for photosynthesis.

34. Colloidal systems can be described in terms of the dispersed phase and dispersion

phase as
a. Liquid - gas b. Liquid - liquid
c. Liquid - solid d. Solid - liquid
Examples of the systems (a) — (d) above include:
. Shampoo Il. Gelatin
lll. Fog IV. Paint

Which of the following is the correct match? (2.5 marks )

I.a-1l,b=-ll,c=ll,d=-IV 2. a-l,b-l,c-IV,d-1lI
3.a-IV,b-lll,c-1II,d -1 4 a-ll,b-1,c-1,d-1IV
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35. A group of students want to test if aluminum foil reacts with warm copper sulfate.
Alfred's job was to set up and put away the Bunsen burner, tripod, and gauze mat. Bruce's
job was to light the Bunsen burner. Carmen's job was to collect 150 mL of water in a beaker
and then dispose of the hot water afterward. Dianna's job was to prepare a test tube with
copper sulfate, put it into the warm water in the beaker and then add the aluminium foil.
Once the experiment was over, she was also to dispose of the chemicals in the waste
container provided by the teacher.

Which option below most correctly identifies a safety risk or hazard for each student?

(2.5 marks )

Alfred

Bruce

Carmen

Dianna

Hot metal can burn

skin

Bunsen flames

can cause burns

Hot water can

burn skin

Copper waste can
be toxic in

waterways

Placing hot metal
under water can

cause steam

Leaving the
Bunsen onis a

waste of money

Broken glass

can cause cuts

Copper can irritate

the skin

Hot metal can burn

skin

The Bunsen flame
can blind you if

you stare at it

Broken ¢lass

can cause cuts

Copper waste can
be toxic

in waterways

Broken glass can

cause cuts

Bunsen flames

can cause burns

Hot metal can

burn skin

Copper can irritate

the skin

36. Which of the following best explains why gases have lower densities than liquids and
solids? (2.5 marks )

1. The particle size of gases is generally smaller than those of liquids and solids.

2. The number of particles in gases is less than that of an equal volume of solids
and liquids due to the distance between the particles.

3. The attractive force between the gas particles is extremely weak. As a result, the
masses of the particles are negligible.

4. Gases do not have fixed shapes. As a result, their densities are the lowest.
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37. At GreenTech Academy, Nina is testing how different light wavelengths affect plant
growth and photosynthesis. She uses blue (~450 nm), green (~550 nm), and red (~660 nm)
LED lights to grow identical plants under controlled conditions—same temperature (22°C),
soil, water, nutrients, and light duration (12 hours/day). She then analyzes a scientific graph
showing light absorption by chlorophyll a, chlorophyll b, and carotenoids, alongside a
photosynthesis rate curve. She identifies which wavelengths lead to the highest and lowest

photosynthesis rates.

chlorophyll a
chlorophyll b
carotenoids

= \ N

1 1l

400 50 ] 700
wavelength of light (nm)

Absorption of light by
chloroplast pigments
hY

400 i SO ) 1’ 700

wavelength of light (nm)

Rate of photosynthesis

Which of the following is the most appropriate hypothesis for Nina’s experiment based on
the light absorption and photosynthesis graphs? (5 marks )

1. If plants are exposed to red and green LED light, they will show equally high
photosynthesis rates because both wavelengths are in the visible spectrum.

2. If plants are exposed to light with wavelengths poorly absorbed by chlorophyll a
and b, such as green LED light (~550 nm), they will have a lower photosynthesis rate and
with a reduction in growth.

3. If plants are given equal light duration from any color of LED, they will
photosynthesize at similar rates regardless of pigment absorption profiles.

4. If light intensity is high enough, all wavelengths will lead to maximum

photosynthesis, even if pigments do not absorb them efficiently.
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38. The diagram below represents the interaction of a human cell and the hormone,

insulin, that maintains a healthy blood glucose level in the body.

Insulin

Some individuals cannot produce insulin. As a result, their cells will (5 marks )
1. produce another molecule to take over the function of insulin
2. synthesize more glucose for energy production
3. not respond appropriately to changes in blood glucose levels
a

. divide at a faster rate than when insulin is available
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39. Two different human disorders are compared in the table below.

Blood Disorder That Affects

Hemoglobin

Skin Disorder With a Sore That
Does Not Heal

« caused by a gene mutation

« individuals with two copies of the
mutated gene have the disorder

« this disorder is more common in
some populations than in others

« individuals are born with this disorder

« caused by a gene mutation

« some individuals exposed to UV
radiation develop the disorder

« there are environmental factors
associated with the disorder

« abnormal skin cells reproduce rapidly

in exposed individual

Which statement describes the patterns of inheritance for these two disorders? (5 marks )

1. The blood disorder is not inherited but the skin disorder is inherited.

2. Both the blood and skin disorders are not inherited but can be passed to

offspring.

3. The blood disorder can be inherited, and there are factors associated with the

skin disorder that may be inherited.

4. Both the blood and skin disorders can be inherited, with offspring always showing

symptoms associated with the disorders.
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40. Nitrogen gas and oxygen gas make up about 99% of the Earth’s atmosphere. Other
atmospheric gases include argon, carbon dioxide, methane, ozone, hydrogen, etc.
The amount of carbon dioxide in the atmosphere can vary. Data for the concentration of

CO,(g) from 1960 to 2000 are shown in the table below.

Atmospheric Concentration of CO,(g)

Year Concentration (ppm)
1960 316.9
1980 338.7
2000 369.4

Consider the following statements:

A. In 1980, the mass of carbon dioxide in a 100.0-gram sample of air was 0.0034

grams.
B. Methane can decompose chemically, but argon can not.

C. The gases in the atmosphere are separate elements and are not chemically
bound.

Which of the following statements are correct? (5 marks)
1. Aand B 2. Aand C
3. Band C 4. A, B,and C

-------——- End of Questions ----—-—-----

Please check your answers before submitting the answer sheet.
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ANMAUATIINYNAIERNS TUNSEURNWIUTN 1

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

20 3 40 3
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