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IntroductionIntroduction

Preparing for a certification exam can feel overwhelming, but with the right tools, it becomes
an opportunity to build confidence, sharpen your skills, and move one step closer to your
goals. At Examzify, we believe that effective exam preparation isn’t just about
memorization, it’s about understanding the material, identifying knowledge gaps, and
building the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional certification, or entry-level
qualification, this book offers structured practice to reinforce key concepts. You’ll find a
wide range of multiple-choice questions, each followed by clear explanations to help you
understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and aligned with the types
of questions and topics commonly found on official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but alongside other
resources like flashcards, textbooks, or hands-on training. For best results, we recommend
working through each question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question right the first
time, it’s about learning from your mistakes and improving over time. Stay focused, trust the
process, and know that every page you turn brings you closer to success.

Let’s begin.
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How to Use This GuideHow to Use This Guide

This guide is designed to help you study more effectively and approach your exam with
confidence. Whether you're reviewing for the first time or doing a final refresh, here’s how to
get the most out of your Examzify study guide:

1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what you need to focus on.
Your goal is to identify knowledge gaps early.

2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes). Review a handful of
questions, reflect on the explanations.

3. Learn from the Explanations

After answering a question, always read the explanation, even if you got it right. It reinforces
key points, corrects misunderstandings, and teaches subtle distinctions between similar
answers.

4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions. Revisit these
regularly and track improvements over time.

5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without pausing. Set a timer and
simulate test-day conditions to build confidence and time management skills.

6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions after a few days and
revisit explanations to reinforce learning. Pair this guide with other Examzify tools like
flashcards, and digital practice tests to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort always wins. Use this
guide flexibly, adapt the tips above to fit your pace and learning style. You've got this!
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Questions
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1. To boost photosynthesis in a greenhouse, which change would be
effective?
A. Increase irrigation
B. Increase CO2 to dangerous levels
C. Increase shading
D. Increase artificial lighting

2. What is the relationship between the rate of photosynthesis and either the
light intensity or the carbon dioxide concentration?
A. The rate remains constant
B. As light increases, the rate increases but not for CO2
C. As either increases the rate of photosynthesis increases
D. Increases for CO2 but not for light

3. If CO2 concentration increases in C3 plants at moderate temperatures,
what is the typical effect on photosynthesis?
A. Usually increases the rate by reducing photorespiration and enhancing

carboxylation, with saturation at higher CO2 levels.
B. Significantly decreases the rate due to feedback inhibition.
C. Has no effect on the rate of photosynthesis.
D. Causes chlorophyll degradation.

4. What is the main source of carbon dioxide used by plants in the dark stage
of photosynthesis?
A. Air
B. Water vapor
C. Soil carbon dioxide
D. Respiration

5. Where do the light-dependent reactions occur in the chloroplast?
A. Stroma
B. Thylakoid lumen
C. Thylakoid membranes (grana)
D. Outer chloroplast membrane
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6. Identify the two photosystems and their primary pigments.
A. Photosystem II (P680) and Photosystem I (P700); chlorophyll a is the primary

pigment
B. Photosystem II (P680) and Photosystem I (P700); chlorophyll b is the primary

pigment
C. Photosystem II only; chlorophyll a is the primary pigment
D. Photosystem I only; carotenoids are the primary pigment

7. What is the stoichiometry of ATP and NADPH required per CO2 fixed in the
Calvin cycle?
A. 2 ATP and 3 NADPH
B. 1 ATP and 1 NADPH
C. 3 ATP and 2 NADPH
D. 4 ATP and 1 NADPH

8. Which enzyme fixes CO2 in C3 photosynthesis in the mesophyll cells?
A. PEP carboxylase.
B. Ribulose phosphate.
C. ATP synthase.
D. RuBisCO.

9. Which statement best contrasts C3 and C4 photosynthesis regarding CO2
concentration and typical habitats?
A. C3 uses NADPH as electron donor; C4 uses ferredoxin.
B. C3 stores CO2 in vacuoles at night; C4 fixes CO2 only during the day.
C. C3 fixes CO2 directly in mesophyll, whereas C4 concentrates CO2 in

bundle-sheath cells via PEP carboxylase; C3 is common in cool climates.
D. C3 occurs in desert shrubs; C4 in aquatic plants.

10. What does the Hill reaction demonstrate about photosynthesis?
A. The Hill reaction shows that isolated chloroplasts can reduce an artificial

electron acceptor using light energy, demonstrating light-driven electron
transport.

B. The Hill reaction proves that dark reactions dominate photosynthesis in high
light.

C. The Hill reaction demonstrates that water splitting occurs only in the presence
of oxygen.

D. The Hill reaction indicates that chloroplasts cannot generate ATP in the
absence of light.
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Answers
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1. D
2. C
3. B
4. A
5. C
6. A
7. C
8. D
9. C
10. A
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Explanations
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1. To boost photosynthesis in a greenhouse, which change would be
effective?
A. Increase irrigation
B. Increase CO2 to dangerous levels
C. Increase shading
D. Increase artificial lighting

Light energy drives the first stage of photosynthesis, so boosting light directly raises the rate when light is the
limiting factor. In a greenhouse, providing artificial lighting increases the photon flux hitting the leaves, giving
the chloroplasts more energy to drive the light-dependent reactions. This boosts the production of ATP and
NADPH, which in turn fuels the Calvin cycle to fix more CO2 into sugars, assuming CO2 and temperature are
adequate. So using artificial lighting effectively overcomes a lack of natural light and can raise overall
photosynthesis and plant growth.  Increasing irrigation mostly helps if water is limiting, but it doesn’t add energy
to the photosynthetic process itself. It won’t raise the rate of photosynthesis if light, CO2, and temperature are
already sufficient. Increasing shading reduces light reaching the leaves, which would lower photosynthesis.
Enriching CO2 can enhance photosynthesis when CO2 is a limiting factor, but delivering CO2 to dangerous levels
is unsafe and impractical; controlled CO2 enrichment is a management practice, but it isn’t as universally
effective as simply adding light when light is the bottleneck.

2. What is the relationship between the rate of photosynthesis and either the
light intensity or the carbon dioxide concentration?
A. The rate remains constant
B. As light increases, the rate increases but not for CO2
C. As either increases the rate of photosynthesis increases
D. Increases for CO2 but not for light

The rate of photosynthesis depends on two main inputs: light energy and carbon dioxide. Light provides the
energy for the light-dependent reactions, while CO2 is the carbon source for the Calvin cycle. If light is the
limiting factor, increasing light raises the rate because more energy is available to drive the reactions. If CO2 is
limiting, increasing CO2 raises the rate because more substrate is available for carbon fixation. In both cases,
the rate goes up until another factor (such as enzyme capacity, pigment availability, or temperature) becomes
the new limiting factor. So, increasing either light intensity or CO2 concentration tends to increase the rate of
photosynthesis.

3. If CO2 concentration increases in C3 plants at moderate temperatures,
what is the typical effect on photosynthesis?
A. Usually increases the rate by reducing photorespiration and enhancing

carboxylation, with saturation at higher CO2 levels.
B. Significantly decreases the rate due to feedback inhibition.
C. Has no effect on the rate of photosynthesis.
D. Causes chlorophyll degradation.

When CO2 rises in C3 plants at moderate temperatures, photosynthesis generally increases. The reason is that
Rubisco, the enzyme that fixes carbon, can either carboxylate CO2 or oxygenate O2. At these temperatures,
increasing CO2 shifts the balance toward carboxylation and away from photorespiration, so more CO2 is fixed
into sugars and less energy is wasted. As a result, the net photosynthetic rate goes up, up to a point where other
factors (like light, enzyme capacity in the Calvin cycle, or the plant’s ability to use or store the produced sugars)
become limiting and the rate levels off. Chlorophyll content isn’t driven down by higher CO2, and the effect isn’t a
decrease or no effect at moderate levels.
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4. What is the main source of carbon dioxide used by plants in the dark stage
of photosynthesis?
A. Air
B. Water vapor
C. Soil carbon dioxide
D. Respiration

Carbon dioxide from the air is what plants use in the dark stage of photosynthesis. During the Calvin cycle, CO2
enters through the stomata in the leaves and diffuses into the chloroplasts, where the enzyme Rubisco fixes it to
RuBP to form 3-phosphoglycerate. This reaction uses the ATP and NADPH produced by the light reactions, so
once those energy carriers are available, the cycle can proceed even without light. Water vapor isn’t a source of
carbon, soil CO2 around the roots isn’t typically used directly by the photosynthetic machinery, and the CO2
produced by respiration is released, not fixed. So the air is the main source of carbon dioxide for the dark stage.

5. Where do the light-dependent reactions occur in the chloroplast?
A. Stroma
B. Thylakoid lumen
C. Thylakoid membranes (grana)
D. Outer chloroplast membrane

Light-dependent reactions take place in the thylakoid membranes of the chloroplast. These membranes house
the photosystems (PSII and PSI), the electron transport chain, the cytochrome b6f complex, and ATP synthase.
When light energizes PSII, water is split and electrons enter the transport chain, moving through the chain to PSI.
As electrons flow, protons are pumped into the thylakoid lumen, building a proton gradient across the
membrane. ATP synthase uses this gradient to synthesize ATP from ADP and Pi. Meanwhile, PSI helps transfer
electrons toward NADP+, forming NADPH in the stroma. The ATP and NADPH produced here are then used by
the Calvin cycle in the stroma to fix carbon. The stroma is where carbon fixation occurs, not the site of the
light-dependent reactions, while the lumen is simply the space that accumulates protons, and the outer
membrane is just the chloroplast boundary. The grana, stacks of thylakoids, concentrate the components of the
light reactions, boosting light harvesting.

6. Identify the two photosystems and their primary pigments.
A. Photosystem II (P680) and Photosystem I (P700); chlorophyll a is the primary

pigment
B. Photosystem II (P680) and Photosystem I (P700); chlorophyll b is the primary

pigment
C. Photosystem II only; chlorophyll a is the primary pigment
D. Photosystem I only; carotenoids are the primary pigment

Two photosystems work together in the light-dependent reactions, each with a reaction center built around a
special pair of chlorophyll a molecules. The first system’s reaction center is called P680, reflecting its peak
absorption around 680 nm, while the second system’s reaction center is P700, absorbing best near 700 nm. The
primary pigment in both reaction centers is chlorophyll a, the molecule that donates electrons once excited by
light. Other pigments like chlorophyll b and carotenoids act as light-harvesting helpers, broadening the range of
light absorbed and funneling that energy to chlorophyll a, but they are not the primary pigments in the reaction
centers. So the correct description is two photosystems, P680 and P700, with chlorophyll a as the primary
pigment.
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7. What is the stoichiometry of ATP and NADPH required per CO2 fixed in the
Calvin cycle?
A. 2 ATP and 3 NADPH
B. 1 ATP and 1 NADPH
C. 3 ATP and 2 NADPH
D. 4 ATP and 1 NADPH

In the Calvin cycle, turning each molecule of carbon dioxide into carbohydrate requires both energy and reducing
power from the light reactions. Specifically, ATP provides the energy to drive phosphorylation steps and to
regenerate the RuBP acceptor, while NADPH supplies the electrons needed to reduce the fixed carbon toward
glyceraldehyde-3-phosphate.  When you fix one CO2, the overall balance comes out to three molecules of ATP
and two molecules of NADPH being consumed. This pairing reflects the combined needs of regenerating RuBP
and reducing the fixed carbon through the steps that form carbohydrate. If you look at three CO2, you’d multiply
those amounts and get nine ATP and six NADPH per triose phosphate produced, which is consistent with the
known energy demands of synthesizing one G3P molecule.  So, the per-CO2 requirement of three ATP and two
NADPH best fits the Calvin cycle’s accounting for energy and reducing power.

8. Which enzyme fixes CO2 in C3 photosynthesis in the mesophyll cells?
A. PEP carboxylase.
B. Ribulose phosphate.
C. ATP synthase.
D. RuBisCO.

In C3 photosynthesis, CO2 is fixed directly in the Calvin cycle by the enzyme RuBisCO in the chloroplast stroma
of mesophyll cells. RuBisCO catalyzes the carboxylation of ribulose-1,5-bisphosphate (RuBP) with CO2 to form
two molecules of 3-phosphoglycerate, which then proceed through the cycle using ATP and NADPH from the
light reactions to produce carbohydrate. This is distinct from plants that use PEP carboxylase to fix CO2 in C4
and CAM pathways, a step that helps concentrate CO2 elsewhere to reduce wasteful photorespiration. ATP
synthase is involved in generating ATP during the light reactions, not fixing CO2, and ribulose phosphate is a
metabolite rather than the CO2-fixing enzyme.
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9. Which statement best contrasts C3 and C4 photosynthesis regarding CO2
concentration and typical habitats?
A. C3 uses NADPH as electron donor; C4 uses ferredoxin.
B. C3 stores CO2 in vacuoles at night; C4 fixes CO2 only during the day.
C. C3 fixes CO2 directly in mesophyll, whereas C4 concentrates CO2 in

bundle-sheath cells via PEP carboxylase; C3 is common in cool climates.
D. C3 occurs in desert shrubs; C4 in aquatic plants.

The key idea here is how C3 and C4 plants manage CO2 and why that matters in different environments. In C3
photosynthesis, CO2 is fixed directly in the mesophyll cells by RuBisCO as part of the Calvin cycle. In C4
photosynthesis, CO2 is first fixed in the mesophyll by PEP carboxylase to form a four-carbon compound, which
is then shuttled to bundle-sheath cells where CO2 is released for fixation by RuBisCO. This separation creates a
higher local CO2 concentration around RuBisCO in the bundle-sheath cells, which minimizes oxygen inhibition
and reduces photorespiration, a problem that becomes significant in hot, sunny, dry conditions when stomata
close to conserve water.  Because of this, C3 plants—fixing CO2 directly in the mesophyll—tend to dominate in
cool, moist climates where the risk of photorespiration is lower. C4 plants, with their CO2 concentrating
mechanism in bundle-sheath cells, are better suited to hot, arid, or high-light environments, where minimizing
photorespiration gives a real advantage.  So the statement that best contrasts them notes the direct mesophyll
CO2 fixation in C3 versus the CO2 concentrating mechanism in C4, and it also aligns with C3’s greater
prevalence in cool climates.

10. What does the Hill reaction demonstrate about photosynthesis?
A. The Hill reaction shows that isolated chloroplasts can reduce an artificial

electron acceptor using light energy, demonstrating light-driven electron
transport.

B. The Hill reaction proves that dark reactions dominate photosynthesis in high
light.

C. The Hill reaction demonstrates that water splitting occurs only in the presence
of oxygen.

D. The Hill reaction indicates that chloroplasts cannot generate ATP in the
absence of light.

Light energy powers the flow of electrons through the photosynthetic system in chloroplasts. In the Hill
experiment, illuminated isolated chloroplasts transfer electrons to an external, artificial electron acceptor, which
becomes reduced. This shows that the chloroplast’s electron transport chain operates in response to light and
that electrons originate from water within the chloroplast, with light providing the energy to move them through
the chain. Thus, it demonstrates light-driven electron transport, a hallmark of the light-dependent reactions of
photosynthesis. The other statements don’t fit because they misstate the role of light or the specifics of what
Hill’s setup tested: it isn’t about dark reactions dominating, nor about water splitting only in the presence of
oxygen, nor about ATP generation in the absence of light.
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Next StepsNext Steps

Congratulations on reaching the final section of this guide. You've taken a meaningful step
toward passing your certification exam and advancing your career.

As you continue preparing, remember that consistent practice, review, and self-reflection
are key to success. Make time to revisit difficult topics, simulate exam conditions, and track
your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love to hear from you.
Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://leavingcertphotosynthesis.examzify.com

We wish you the very best on your exam journey. You've got this!
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