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1 Multiple Choice

1. [1] What is the main product of glycolysis?

A. Pyruvate

B. Acetyl CoA

C. RuBP

D. Citric acid

2. [2] Match each organelle to its function.

A. Endoplasmic reticulum

B. Lysosome

C. Ribosome

D. Golgi apparatus

A. Breaks down certain biomolecules

B. Modifies proteins for use in the body

C. Packages and transports proteins

D. Synthesizes proteins

Solution: Endoplasmic reticulum - Modifies proteins for use in the body
Lysosome - Breaks down certain biomolecules
Ribosome - Synthesizes proteins
Golgi apparatus - Packages and transports proteins
Other answers may be accepted as correct at the discretion of the grader due to overlaps in organelle
function.

3. [1] Label the portions of a chromosome as pictured in the image below.

A. 1 - Centromere, 2 - p arm, 3 - Telomere, 4 - q arm

B. 1 - Centromere, 2 - q arm, 3 - Telomere, 4 - p arm

C. 1 - Telomere, 2 - p arm, 3 - Centromere, 4 - q arm

D. 1 - Telomere, 2 - q arm, 3 - Centromere, 4 - p arm

4. [1] Order the stages of mitosis chronologically from start to finish.

A. Prophase, anaphase, metaphase, telophase

B. Metaphase, telophase, anaphase, prophase

C. Telophase, anaphase, metaphase, prophase

D. Prophase, metaphase, anaphase, telophase
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5. [1] How is ATP used to produce energy?

A. Hydrolysis breaks the adenosine off of the ATP molecule, which releases energy

B. ATP travels through a protein, which produces energy

C. ATP does not produce energy, ADP does

D. Hydrolysis breaks a phosphate off of the ATP molecule, which releases energy

6. [1] Which of the following does not take place during cellular respiration?

A. Glycolysis

B. Krebs Cycle

C. Calvin Cycle

D. Electron Transport Chain

7. [1] You measure a cell depicted in a micrograph to be 40 mm across. The magnification of the image is
x1000. How large is the actual cell?

A. 40 µm

B. 4 µm

C. 400 µm

D. 4000 µm

8. [1] What is the Hayflick limit?

A. The maximum surface area to volume ratio that a cell can sustain

B. The amount of times a cell can divide before cell division stops

C. The limit to the amount of proteins a cell can produce

D. The maximum number of times a protein channel can be used

9. [1] How do kinases regulate the cell cycle?

A. Kinases do not aid in regulation of the cell cycle

B. Cyclins are dependent on kinases, binding to them in order to function

C. Kinases are dependent on cyclins, binding to them in order to function

D. Kinases are enzymes which act independently, catalyzing certain reactions responsible for
changes in the cell

10. [1] What are histones?

A. Proteins which assist in the folding of proteins

B. Enzymes which break down excess sugars in the blood

C. Proteins which aid in the packaging of DNA

D. Enzymes which mediate reactions within the cell

11. [1] Many important macromolecules are polymers, long chain molecules made up of a repeating subunit.
Which of the following groups of macromolecules are not polymers?

A. Nucleic acids

B. Lipids

C. Proteins

D. Polysaccharides
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12. [1] Define ”homeostasis”.

A. The transport of proteins throughout the body

B. Signaling between one organ to another

C. Regulation of conditions within the body

D. The ability to heal naturally from an illness

13. [1] Which of the following molecules are monosaccharides? Select all that apply.

A. Lactose

B. Glucose

C. Galactose

D. Maltose

14. [1] Which organelle is pictured in the image below?

A. Nucleus

B. Mitochondria

C. Chloroplast

D. Rough endoplasmic reticulum

15. [1] Enzyme inhibitors decrease the rate of reaction by limiting the amount of the enzyme which can
participate in the reaction. Which type of inhibitor will allow for the highest rate of reaction?

A. Competitive

B. Noncompetitive

C. Uncompetitive

D. None of the above

16. [1] What type of molecule do western blots detect?

A. Nucleic acids

B. Carbohydrates

C. Lipids

D. Proteins
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17. [1] What is fermentation?

A. The breakdown of chemicals in the body

B. A series of chemical reactions that creates life

C. The production of waste products in the body

D. The process through which energy is extracted from carbohydrates

18. [1] Which types of transport do not require the use of energy? Select all that apply.

A. Facilitated diffusion

B. Active transport

C. Osmosis

D. Passive transport

19. [1] Vesicles are used in order to transport materials within the body. Which of the following processes
are involved in secretion?

A. Exocytosis

B. Endocytosis

C. Pinocytosis

D. Phagocytosis

20. [1] Which of the following organelles are present in both prokaryotes and eukaryotes? Select all that
apply.

A. Nucleus

B. Ribosome

C. Mitochondrion

D. Golgi apparatus

21. [1] Where do light-dependent reactions take place during photosynthesis?

A. Stroma

B. Inner membrane

C. Lumen

D. Thylakoid membranes

22. [1] Which of the following enzymes unwinds DNA during replication?

A. DNA polymerase I

B. DNA ligase

C. Helicase

D. DNA polymerase III

23. [1] Which organelle is responsible for protein synthesis?

A. Nucleus

B. Ribosome

C. Vacuole

D. Endoplasmic reticulum
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24. [1] How is light energy utilized in photosynthesis?

A. Light energy directly powers the light-dependent reactions

B. Light energy heats the chemicals responsible for photosynthesis

C. Light energy excites electrons, powering the electron transport chain

D. Light activates a chemical responsible for photosynthesis

25. [1] What is the role of oxygen during the electron transport chain?

A. Transport electrons to NADH

B. Providing energy to the electron transport chain

C. Transport electrons to FADH2

D. Accept electrons to produce ATP

26. [1] During which parts of the cell cycle is the cell growing? Select all that apply.

A. G1

B. S

C. M

D. G2

27. [1] Which type of fermentation takes place in humans?

A. Ethanol fermentation

B. Lactic acid fermentation

C. Acetic acid fermentation

D. Caproate fermentation

28. [1] Which organelle is depicted in the image below?

A. Mitochondria

B. Golgi apparatus

C. Smooth endoplasmic reticulum

D. Chloroplast

29. [1] What is the role of telomeres in the chromosome?

A. Keep the chromosome from unraveling

B. Redundancy, storing DNA in case a section is damaged

C. Connect the two arms of the chromosome

D. Aid in the process of aging
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30. [1] What role does the endomembrane system play in the cell?

A. The endomembrane system repairs the cell membrane

B. The endomembrane system is responsible for the production of proteins

C. The endomembrane system divides the cell into organelles

D. The endomembrane system produces vesicles

2 True or False

31. [1] True or false: Photosynthesis has both light-dependent and light-independent portions. True

32. [1] True or false: The cell membrane’s fluidity can change. True

33. [1] True or false: The number of chromosomes an organism has directly relates to how complex that
organism is. False

34. [1] True or false: The DNA sequence of a protein can be produced based on its amino acid sequence.
False

35. [1] True or false: When a solution is isotonic to the cytosol, water does not diffuse in or out of the cell.
False

3 Fill in the Blank

36. [1] Fill in the blank: The S phase of the cell cycle is the phase in which DNA replicates itself.

37. [1] Fill in the blank: The amino acid Methionine is found at the start of a protein.
Answer with the full name of the amino acid.

38. [1] Fill in the blank: The cell wall in prokaryotic organisms is composed of peptidoglycan .

39. [1] Fill in the blank: In non-competitive inhibition, an inhibitor binds to the allosteric
site of an enzyme.

40. [1] Fill in the blank: ATP stands for Adenosine triphosphate .

4 Short Answer

41. [2] Define reduction and oxidation.

Solution: Oxidation is the loss of electrons [1], while reduction is the gain of electrons [1].

42. [1] Yeast is a microorganism often used in breadmaking, as the yeast consumes sugar and releases gases
which allows the dough to rise. What process is responsible for this release of gas?

Solution: Ethanol fermentation [1]

43. [2] Distinguish between cis and trans fatty acids.
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Solution: In trans fatty acids, the hydrogen atoms are oriented on opposite sides [1] of the molecule
while in cis fatty acids they are oriented on the same side [1]. This creates a bend or kink in the fatty
acid.

44. [1] Gel electrophoresis is a laboratory technique used to separate DNA fragments according to their size.
Describe one application of this technology.

Solution: Any valid application will be accepted such as DNA sequencing or genetic fingerprinting.

45. [2] Distinguish between anabolism and catabolism.

Solution: Anabolism synthesizes new molecules, while catabolism breaks down existing molecules.

46. [4] Compare and contrast the processes of photosynthesis and cellular respiration, listing at least 2
similarities and 2 differences.

Solution: Any valid similarities or differences will be accepted. Example similarities include the pro-
duction of ATP, both involving the Electron Transport Chain, etc. Example differences include the
reactants and substances produced, differing steps (e.g. Calvin cycle), etc.

47. [3] The cell membrane is considered to be selectively permeable, forming a barrier that allows certain
substances to pass through but not others. Why might this be an important trait for the cell membrane
to have?

Solution: As the cell membrane is selectively permeable, important nutrients are allowed to enter the
cell while potential toxins can be kept out.

48. [2] Define ‘amphipathic’, using an example of an amphipathic molecule in your definition.

Solution: Amphipathic molecules contain both hydrophobic and hydrophilic portions [1]. One example
of an amphipathic molecule is a phospholipid, though any accurate molecule will be accepted.

49. [3] Describe three differences between DNA and RNA.

Solution: Ribose vs deoxyribose sugar, single vs double stranded, thymine vs uracil

50. [3] A variety of proteins are found within the cell membrane, serving different purposes to aid in the
function of the cell. Categorize the following membrane proteins as integral, peripheral or transmembrane
based on their descriptions.

(a) Aquaporin, a channel protein which passes through the membrane

Solution: Transmembrane

(b) An insulin receptor which is exposed to the exterior of the cell membrane

Solution: Integral

(c) A carrier protein involved in cell signaling

Solution: Peripheral

51. [4] Compare and contrast the structures of prokaryotic and eukaryotic cells, listing at least 2 similarities
and 2 differences.
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Solution: Any valid similarities or differences will be accepted. Example similarities include the pres-
ence of ribosomes and the presence of a plasma membrane. Example differences include the absence of
a nucleus in prokaryotes and the absence of a cell wall in eukaryotes.

52. [4] Define “metabolism”.

Solution: Metabolism is the sum of all chemical reactions that take place within an organism.

53. [1] Cyclins are present throughout the cell cycle, mediating the transition between phases. Which of the
cyclins in the graph below likely mediates the transition between the G1 and S phases?

Solution: Cyclin E

54. [6] How do carbohydrates like glucose and sucrose provide the body with ATP? Be as detailed as possible.

Solution: Complex carbohydrates are digested and broken down into glucose [1]. Glucose is absorbed
into the body by insulin [1], and used in the process of glycolysis [1]. Glycolysis converts the glucose
into pyruvate [1], which is processed in the Krebs cycle [1] and the electron transport chain to create
ATP [1].

55. [2] List three variables which might be altered to change the rate of an enzyme-mediated reaction.

Solution: temperature, substrate concentration, pH

56. [2] How are phosphagens used to store energy in the body?

Solution: Phosphagens store energy in the form of phosphates [1], which are then hydrolyzed to produce
ATP [1].
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57. [2] Distinguish between the lock-and-key and induced-fit enzyme models.

Solution: The lock and key model depicts enzymes as only being able to react with one substrate [1],
while the induced fit model indicates that enzymes conform to multiple substrates [1].

58. [5] Construct a diagram of the plasma membrane, being as thorough as possible.

Solution: One point given for the presence of each of the following: phospholipids, cholesterol, integral
proteins, protein channels, and glycoproteins. Additional points may be given for worthy additions.

59. [2] What role does condensation play in the formation of proteins?

Solution: Condensation is the process which creates peptide bonds [1] between amino acids. Peptide
bonds join together amino acids to form proteins [1].

60. [2] Describe how enzymes catalyze reactions.

Solution: Enzymes catalyze reactions by lowering the activation energy of the reaction.
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