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Grade 11-12 | UAE Inspire Science Biology |
Unit: Cellular Energy | Lessons 1,2 & 3

QUESTION BANK

Practice Questions and Exam Preparation
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UNSOLVED PRACTICE QUESTIONS

Complete all questions before checking the Answer Key
at the end of this presentation.
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Multiple-Choice Questions (1/6)

1. Which law of thermodynamics states that energy 4. All of the chemical reactions in a cell are
can be converted from one form to another, but it collectively referred to as the cell’s:
cannot be created nor destroyed? A) Thermodynamics
A) First law of thermodynamics B) Homeostasis
B) Second law of thermodynamics C) Metabolism
C) Third law of thermodynamics D) Photosynthesis
D) Law of entropy
2. The second law of thermodynamics states that 2. Which type of metabolic pathway releases energy
energy cannot be converted without the loss of by breaking down larger molecules into smaller
usable energy, generally in the form of: molecules?
A) Light energy A) Anabolic pathway
B) Chemical energy B) Catabolic pathway
C) Thermal energy C) Photosynthetic pathway
D) Mechanical energy D) Endergonic pathway

2. Organisms that make their own food, such as
plants, are classified as:

A) Heterotrophs

B) Autotrophs

C) Decomposers

D) Scavengers
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Multiple-Choice Questions (2/6)

6. Photosynthesis is considered which type of
metabolic pathway?

A) Catabolic

B) Anabolic

C) Both catabolic and anabolic

D) Neither catabolic nor anabolic

7. Cellular respiration is a catabolic pathway in which
organic molecules are broken down to release:

A) Oxygen

B) Carbon dioxide

C) Energy

D) Sunlight

2. What is the most important biological molecule
that provides chemical energy for cells?

A) NADP+

B) DNA

C) Glucose

D) Adenosine triphosphate (ATP)

Bio Zone | Prepared by Rania Adel

9. An ATP molecule is comprised of an adenine
base, a ribose sugar, and how many phosphate
groups?

A) One

B) Two

C) Three

D) Four

10. ATP releases energy when the bond is broken
between the:

A) Adenine base and ribose sugar

B) Ribose sugar and first phosphate group

C) First and second phosphate groups

D) Second and third phosphate groups
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Multiple-Choice Questions (3/6)

11. Which of the following is the correct overall 14. The fluid-filled space outside the grana, where
chemical equation for photosynthesis? the light-independent reactions occur, is the:
A) 6C0O2 + 6H20 —» C6H1206 + 602 A) Cytoplasm
B) C6H1206 + 602 — 6C02 + 6H20 + Energy B) Thylakoid space
C) 602 + 6H20 — C6H1206 + 6C0O2 C) Matrix
D) C6H1206 + 6C02 — 602 + 6H20 + Energy D) Stroma
12. In a chloroplast, the flattened, saclike 15. The major light-absorbing pigments in plants that
membranes where light-dependent reactions take reflect light in the green region of the spectrum
place are called: are.
A) Stroma A) Carotenoids
B) Mitochondria B) Chlorophylis
C) Thylakoids C) Anthocyanins
D) Matrix D) Rubisco

13. Stacks of thylakoids inside the chloroplast are
referred to as:

A) Stroma

B) Grana

C) Pigments

D) Vesicles
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Multiple-Choice Questions (4/6)

During the light reactions, the splitting of a water
molecule releases:

A; Electrons, protons (H+), and oxygen

B) Carbon dioxide, electrons, and oxygen

cg ATP, NADPH, and oxygen

D) Glucose, protons (HS, and carbon dioxide

In the electron transport chain of photosynthesis,
ferredoxin transfers electrons to which final electron
carrier?

A) ATP synthase

B) NADP+

C; Oxygen

D) FAD

The mechanism by which ATP is produced as a result of
the flow of electrons down a concentration gradient is
called:

A; Fermentation

B) Glycolysis

Cg Chemiosmosis

D) Carbon fixation

Bio Zone | Prepared by Rania Adel

The second phase of photosynthesis, in which energy is
stored in organic molecules such as glucose, is called the:
A) Krebs cycle

B) Citric acid cycle

C) Calvin cycle

D) Electron transport chain

What is the name of the enzyme that converts
inorganic carbon dioxide molecules into organic
molecules during the final step of the Calvin cycle?
A) ATP synthase

B) Rubisco

C) Coenzyme A

D) Ferredoxin
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Multiple-Choice Questions (5/6)

Which alternative photosynthesis pathway helps Where does the process of glycolysis occur within the
plants in hot, dry environments minimize water loss cell?

by keeping their stomata closed during hot days? A) Mitochondrial matrix

A) C3 pathway B) Intermembrane space

B) C4 pathway C) Nucleus

C) CAM pathway D) Cytoplasm

D) Anaerobic pathway

CAM plants, such as cacti and pineapples, adapt to During glycolysis, one molecule of glucose is broken
environments with limited water by: down into two molecules of:

A) Lacking stomata entirely A) Pyruvate

B) Only performing photosynthesis at night B} Lactic acid

C) Allowing carbon dioxide to enter the leaves only C) Citric acid

at night D) Acetyl CoA

D) Fixing carbon into a five-carbon molecule

Cellular respiration occurs in two main parts:
glycolysis and aerobic respiration. Glycolysis is
classified as:

A) An aerobic process

B) An anaerobic process

C) A light-dependent process

D) A light-independent process

Bio Zone | Prepared by Rania Adel
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I Multiple-Choice Questions (6/6)

26. What is the net yield of ATP from the 29. In cellular respiration, what is the final
glycolysis of one glucose molecule? electron acceptor in the electron transport
A) 1 ATP B) 2 ATP chain?
C) 4 ATP D) 36 ATP A) Carbon dioxide

B) Water
27. The series of reactions in which pyruvate C) NAD+
is broken down into carbon dioxide is known D) Oxygen
as the:
A) Calvin cycle 30. When oxygen is low or absent, some cells
B) Krebs cycle can produce a limited amount of ATP through
C) Lactic acid cycle an anaerobic pathway known as:
D) CAM pathway A) Fermentation

B) Chemiosmosis
C) The Calvin cycle
D) Aerobic respiration

28. Where does the Krebs cycle take place in
eukaryotes?

A) Cytoplasm

B) Thylakoid membrane

C) Mitochondrial matrix

D) Stroma

Bio Zone | Prepared by Rania Adel A Gemini Notebook



I True or False Questions

Thermodynamics is the study of the flow and transformation of energy in the
universe.

geterotrophs are organisms that make their own food using energy from the
un.

33. Anabolic pathways release energy by breaking down larger molecules into
smaller molecules.

34. Adenosine diphosphate (ADP) becomes ATP when it receives an additional
phosphate group.

35. The absorption of light is the first step in photosynthesis.

36. The light-independent reactions of photosynthesis take place within the
thylakoids.

37. The Calvin cycle is also referred to as the light-independent reactions.
38. Aerobic respiration includes the Krebs cycle and electron fransport, and
requires oxygen.

19. In eukaryotes, one molecule of glucose yields a total of 36 ATP under ideal
conditions.

40. Alcohol fermentation occurs in human skeletal muscles during periods of
strenuous exercise.

Bio Zone | Prepared by Rania Adel



I Fill-in-the-Blank Questions

41.The first law of thermodynamics is the law of conservation of energy,
which states that energy can be converted from one form to another,

but it cannot be nor desiroyed.

42.Energy continually flows between organisms; is the
anabolic pathway in which light energy is converted to stored
chemical energy.

43.light-absorbing colored molecules called are found in the

thylakoid membranes of chloroplasts.

44 Prior to the Krebs cycle, pyruvate reacts with coenzyme A (CoA) to form a
2-carbon intermediate called

45.In , enzymes convert the pyruvate made during glycolysis to
lactic acid, transferring high-energy electrons and protons from NADH.
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I Short-Answer Questions

46.Describe the structure and function of ATP. How does it store and release energy?

47.Compare and contirast catabolic and anabolic pathways, providing one
biological example of each.

48.Explain why water is essential for the light reactions in photosynthesis.

49.Summarize the main difference in how C4 plants and CAM plants adapt to
environments to minimize water loss.

50. Briefly explain the difference between aerobic and anaerobic processes in cellular
respiration, and state where glycolysis fits in.
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ANSWER KEY

Model answers and correct options for all questions.
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Answer Key: Multiple-Choice Questions
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Answer Key: T/F & Fill-in-the-Blank

31.

3L
33.

34.
3.
30.

37

38.
39.
40.

True

False (Heterotrophs ingest food:
autotrophs make their own food.)

False (Anabolic pathways build larger
molecules; catabolic break them down.)

True
True
False (They take place in the stroma.)
True
True
True

False (Lactic acid fermentation occurs in

skeletal muscles; alcohol fermentation
occurs in yeast.)
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47. created

42. Photosynthesis

43. pigments

44. acetyl CoA

45. lactic acid fermentation



Answer Key: Short-Answer Questions

46. ATP (Adenosine triphosphate) consists of an adenine base, a ribose sugar, and three
phosphate groups. Energy is stored in the phosphate bonds. It releases energy when the
bond between the second and third phosphate groups is broken, forming ADP.

47. Catabolic pathways release energy by breaking down larger molecules into smaller ones
(e.g., Cellular respiration). Anabolic pathways use energy to build larger molecules from
smaller ones (e.g., Photosynthesis).

48. Water splits during the light reactions (at photosystem Il) to release electrons, which
replace those lost by pigments. This splitting also provides protons (H+) to drive ATP synthesis
and releases oxygen as a byproduct.

49. C4 plants keep their stomata closed during hot days and fix carbon into four-carbon
compounds in specialized cells. CAM plants allow CO2 to enter leaves only at night, fixing it
into organic compounds that are released for the Calvin cycle during the day.

50. Aerobic processes require oxygen (e.g., Krebs cycle, electron transport), while anaerobic
processes do not require oxygen. Glycolysis is an anaerobic process that occurs in the
cytoplasm before aerobic respiration continues in the mitochondria.
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