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4.	 Which row correctly matches the level of structure of a protein molecule with the bonds that 
stabilize it?

Level of structure Bonds

A. primary peptide and hydrogen bonds between amine and 
carboxyl groups

B. secondary hydrogen bonds between R-groups of amino acids

C. tertiary disulfide, hydrogen and ionic bonds between R-groups 
of amino acids

D. quaternary covalent bonds between hydrophobic and hydrophilic 
regions on the polypeptide subunits

5.	 The graph shows the activity of an enzyme as temperature increases.

400

Activity / %

Temperature / °C

X

Y

What explains the change in enzyme activity between X and Y?

A.	 The enzyme is denaturing as the active site changes shape.

B.	 Increased collisions occur as molecules are moving faster.

C.	 Increased product concentration speeds up the reaction.

D.	 An inhibitor has been added, reducing the number of active sites.



Biology HL | Paper 1A | May 2025 TZ2 | Q5 | 1 marks

Apollo | Original source crop | 3

– 3 – 2225 – 6013

Turn over

5.	 Which process is an example of catabolism?

A.	 Protein synthesis

B.	 Photosynthesis

C.	 Oxidation of substrates in respiration

D.	 Glycogen formation

6.	 Bromothymol blue is an indicator that is initially blue and turns yellow when CO2 is present. 
Tests were carried out varying the presence of a plant (Elodea canadensis) and a snail 
(Marisa cornuarietis) in an aquatic environment. What condition would produce a blue colour 
after sampling the water?

A.	 Plant kept in the dark without snail

B.	 Plant and snail kept in the dark

C.	 Plant kept in the light without snail

D.	 Snail with no plant

7.	 What occurs during photosynthesis?

A.	 Water is oxidized by releasing two electrons to NADPH.

B.	 Glycerate-3-phosphate (GP) is oxidized by releasing two electrons to photosystem II.

C.	 NAD is reduced by accepting two electrons from ATP.

D.	 NADP is reduced by accepting two electrons from photosystem I.

8.	 The Calvin cycle continues throughout the life of a plant. In this cycle, triose phosphate is produced, 
which is used to form glucose. In total, how many RuBP molecules are regenerated in the process 
of creating one glucose molecule?

A.	 2

B.	 6

C.	 10

D.	 14
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5.	 The graph shows energy changes during a reaction both with and without an enzyme present.

Energy

Progress of reaction

X

Y

Z

Which statement correctly identifies two of the regions labelled X, Y and Z in the graph?

A.	 X is the activation energy with an enzyme and Z is the net energy released from the reaction.

B.	 X is the energy released from the reaction and Y is the activation energy with an enzyme.

C.	 Y is the energy released with an enzyme and Z is the energy released when bonds 
are broken.

D.	 Y is the activation energy with an enzyme and Z is the net energy released.
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6.	 The graph illustrates how enzyme-catalysed reactions can be affected by inhibitors.  
Which curve shows the effect of statins on the rate of cholesterol synthesis in the body?

Rate of reaction

Substrate concentration

A.

B.

C.

D.

7.	 Which group(s) produce(s) oxygen as a by-product of photosynthesis?

I.	 Algae

II.	 Cyanobacteria

III.	 Fungi

A.	 I only

B.	 I and II only

C.	 II and III only

D.	 I, II and III

8.	 What is an advantage of free-air carbon dioxide enrichment experiments (FACE)?

A.	 The carbon dioxide uptake by plants is controlled.

B.	 Temperature can be controlled.

C.	 Water can be controlled.

D.	 Data can more accurately represent future rates of photosynthesis.
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3.	 The inhibitory effect of three different statins (S1, S2 and S3) on the activity of HMG-CoA 
reductase, an enzyme involved in cholesterol metabolism in the liver, was investigated.
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(a)	 (i)	 Identify an independent variable in this investigation.� [1]
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(ii)	 State one variable that needs to be controlled.� [1]
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(This question continues on the following page)
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(Question 3 continued)

(b)	 Compare and contrast the effect of increasing concentrations of S1 and S2 on the 
mean activity of HMG-CoA reductase.� [3]
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(c)	 Outline how the rate of reaction of HMG-CoA reductase can be calculated.� [1]
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(d)	 Statins limit the synthesis of cholesterol by acting as competitive inhibitors.  
Distinguish between competitive and non-competitive inhibition.� [1]
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(e)	 Describe the role of enzymes in one named process that prevents infections in the 
human body.� [2]
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4.	 Which molecule is paired with the component of the cell membrane that allows it to pass through 
the membrane?

Molecule Component of the 
cell membrane

A. insulin aquaporin

B. glycogen channel protein

C. oestradiol phospholipid bilayer

D. carbon dioxide pump protein

5.	 Which graph shows the effect of pH on the rate of most enzyme-catalysed reactions?
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6.	 A solution of laundry detergent containing enzymes was used to soak some blood-stained clothes 
in order to remove the stains. Each item of stained clothing was soaked in a solution of a different 
temperature. After one hour, the stains remaining on the clothes were measured on a colour 
intensity scale.

1 2 3 4 5

lightest colour
(lowest intensity)

darkest colour
(highest intensity)

lightest colour
(lowest intensity)

darkest colour
(highest intensity)

Temperature / °C Colour intensity of stain

10 4

20 3

30 2

40 1

50 5

What is a valid explanation for these results?

A.	 At 10 °C the enzymes denature.

B.	 At 20 °C the shape of some enzyme active sites change.

C.	 At 30 °C the enzyme and substrate molecules have the greatest kinetic energy.

D.	 At 50 °C the chance of successful binding between enzyme and substrate is low.
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each 
question. Answers must be written within the answer boxes provided.

8.	 Monosaccharides can be used to make polysaccharides, and can also be combined with 
other types of carbon compound to form molecules such as nucleotides.

(a)	 Using named examples, explain the relationships between the structure of 
carbohydrates and their properties and functions in cells.� [7]

(b)	 Outline, with examples, the wide range of uses of adenosine triphosphate (ATP)  
in cells.� [5]

(c)	 Distinguish between the roles and locations of reduced hydrogen carriers in aerobic 
respiration and photosynthesis.� [3]

9.	 The complementarity of shapes and chemical properties allows molecules to bind to each other.

(a)	 Describe, with examples, the types of molecule within cell-to-cell signalling systems 
that are complementary to each other.� [4]

(b)	 Explain the possible causes of changes to enzyme active sites and the consequences 
of these changes.� [7]

(c)	 Outline how reversible changes to haemoglobin molecules increase the efficiency of 
oxygen transport within the human body.� [4]

10.	 There is evidence that RNA was used as a genetic material in living organisms before DNA.

(a)	 Describe the structure of RNA and the evidence that it was the first genetic material 
used to store information.� [5]

(b)	 Describe how analysis of DNA base sequences can be used in the conservation 
of biodiversity.� [3]

(c)	 Explain the causes and consequences of changes in the base sequences of DNA 
in a species over many generations.� [7]
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6.	 The diagram shows the structure of insulin.

Gly Ile Val Glu Gln Cys Cys Ala Ser Val Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Ala

S
S

S S

S
S

From the diagram, what can be concluded about the structure of insulin?

A.	 It is composed of two polypeptide chains stabilized by disulfide bonds.

B.	 It is a simple protein composed of one continuous polypeptide chain.

C.	 It is a fibrous protein.

D.	 Its molecules do not display quaternary structure.

7.	 The diagram represents the metabolic pathway that converts threonine to isoleucine.

O

OH

CH

CH

C O–+H N3

CH3

O

C O–+H N3

CH3

CH3

CH2

CH

CHThreonine
deaminase

Threonine

Isoleucine

E2 E3 E4 E5

What is a feature of this pathway?

A.	 The pathway is regulated by positive feedback.

B.	 Isoleucine is a competitive inhibitor.

C.	 Isoleucine is a substrate for threonine deaminase.

D.	 Isoleucine is an allosteric inhibitor.
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8.	 What is a common feature of enzymes?

A.	 They all react with substrates.

B.	 They all decrease the rate of reaction.

C.	 They are all secreted from cells in vesicles.

D.	 They all bind to the active site of their substrate.

9.	 What is a reason that Taq polymerase is a suitable enzyme for use in the polymerase chain 
reaction (PCR)?

A.	 It can work at a wide range of pH.

B.	 It works at higher temperatures than most enzymes.

C.	 It can separate two strands of DNA.

D.	 It allows DNA to be replicated without the use of primers.

10.	 Which are examples of non-coding DNA?

A.	 Dominant and recessive alleles

B.	 Promoters and telomeres 

C.	 Oncogenes and tumour suppressor genes

D.	 Introns and exons

11.	 The table shows the mRNA codons for three amino acids.

Valine Threonine Proline
GUU ACU CCU
GCC ACC CCC
GCA ACA CGA
GCG ACG CCG

Which substitution mutation of a base triplet on a DNA strand will lead to the same polypeptide 
being formed at translation?

A.	 TGA to TCA

B.	 CGT to CTA

C.	 CAA to CGA

D.	 GCT to GGA
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each 
question. Answers must be written within the answer boxes provided.

8.	 �There are a number of advantages to specificity.

(a)	 Explain how vaccination can result in specific immunity to a viral disease.� [7]

(b)	 Outline the role of membrane proteins in the movement of specific ions at specific 
times in the transmission of nerve impulses.� [4]

(c)	 Describe the barriers that exist to hybridization between species.� [4]

9.	 Various mechanisms can lead to inhibition in biological systems. A toxin is a substance 
capable of disrupting metabolic processes in organisms.

(a)	 Describe how toxins such as DDT might concentrate in the bodies of birds.� [4]

(b)	 Toxins often act as inhibitors. Compare and contrast competitive and non-competitive 
enzyme inhibition.� [7]

(c)	 Rotenone is a naturally occurring toxin that blocks the electron transport chain in 
insects and fish. Outline the consequences of exposure to a toxin like rotenone for 
cell respiration.� [4]

10.	 Changes in the form of biological molecules lead to changes in their function.

(a)	 Outline the role of UV radiation as a mutagen.� [4]

(b)	 Explain how the function of DNA is linked to its molecular structure.� [7]

(c)	 Describe the use of gene knockout technology in research.� [4]
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