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5.	 The diagram shows the formation of an enzyme–substrate complex.

enzyme

substrate

enzyme–substrate complex

What describes the process shown in the diagram?

A.	 The lock and key hypothesis, as the substrate is complementary to the enzyme.

B.	 The substrate permanently alters the shape of the enzyme’s active site.

C.	 The substrate and the active site have the same shape.

D.	 The active site changes shape to accommodate the substrate in the induced-fit model.

6.	 What occurs during translation?

I.	 Polypeptides synthesised on ribosomes

II.	 RNA polymerase catalyses polypeptide synthesis

III.	 Complementary base pairing between codons and anticodons

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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7.	 The table shows the genetic code.
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2nd base in codon

3rd base in codon

U C A G

U

Phe Ser Tyr Cys U
Phe Ser Tyr Cys C
Leu Ser STOP STOP A
Leu Ser STOP Trp G

C

Leu Pro His Arg U
Leu Pro His Arg C
Leu Pro Gln Arg A
Leu Pro Gln Arg G

A

Ile Thr Asn Ser U
Ile Thr Asn Ser C
Ile Thr Lys Arg A

Met Thr Lys Arg G

G

Val Ala Asp Gly U
Val Ala Asp Gly C
Val Ala Glu Gly A
Val Ala Glu Gly G

Which mRNA could code for the sequence Ser-Leu-Arg-Phe?

A.	 UCA UCG UGG UUU

B.	 UCC ACC AGA UUC

C.	 UCU CCC AGA UUU

D.	 UCG CUG AGG UUC

8.	 In 2020, Peplow and co-workers obtained an image showing a GABAA cell membrane protein 
receptor. The technique they used allowed them to take the image at a particular moment 
in time by treating the sample so that the protein molecules were firmer and more stable. 
What technique did they use to obtain this image?

A.	 Electrophoresis

B.	 Immunofluorescence

C.	 Cryogenic electron microscopy

D.	 Fluorescent dyes 
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5.	 The graph shows the rate of photosynthesis as light intensity increases at two different carbon 
dioxide (CO2) concentrations.
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Key: 0.40 % CO2 0.04 % CO2

What are the limiting factors of photosynthesis at regions X and Y on the graph?

X Y

A. CO2 concentration light intensity

B. temperature light intensity

C. light intensity CO2 concentration

D. light intensity temperature

6.	 The table shows information on the genetic code of four different mRNA sequences. 
Which sequence demonstrates degeneracy in the genetic code?

mRNA sequence Amino acids

A. UUU UUA UCU Phe Leu Ser

B. CUU CCU CUU Leu Pro Leu

C. AUG ACG AAG Met Thr Lys

D. GUU GGU GUG Val Gly Val
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5.	 An experiment investigated the effect of temperature on the rate of photosynthesis of a plant. 
Results are shown for temperatures between 5 °C and 25 °C.

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Rate of 
photosynthesis

Temperature / °C

How would further increases in temperature, up to 70 °C, affect the rate of photosynthesis?

A.	 It would decrease between 25 °C and 35 °C and then increase between 35 °C and 70 °C.

B.	 It would continue increasing as temperature increases.

C.	 It would increase to a maximum of between 30 °C and 40 °C and then decrease.

D.	 It would peak above 25 °C and then remain constant.

6.	 Which of the following is a consequence of the degeneracy of the genetic code?

A.	 Codons affected by mutagens always code for non-functional proteins.

B.	 There are variations in the amino acid sequences for the same protein.

C.	 Some base mutations cause no changes in protein structure.

D.	 A codon may code for more than one amino acid in response to environmental changes.
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 Fires are a natural phenomenon in some forest ecosystems, so plants evolve to become 
fire-adapted. The Northern Jarrah Forest in southwest Australia is an example. The seeds of 
many species germinate after forest fires, when there is less competition for resources from 
existing plants.

The effect of temperature on germination was measured in species that occur commonly 
in the Northern Jarrah Forest. The graphs show results for eight species across the range 
of soil temperatures expected in this ecosystem. Four replicates of 25 seeds were sown at 
each temperature. Statistical modelling was used to predict the overall relationship between 
temperature and germination, and to estimate the optimum temperature (Topt) and  
maximum temperature (Tmax) at which germination commonly occurs. The eight species  
were then divided into two groups according to the effects of temperature on germination.

10 15 20 25 30
0

25
50
75

100

10 15 20 25 30
0

25
50
75

100

10 15 20 25 30
0

25
50
75

100

10 15 20 25 30
0

25
50
75

100

10 15 20 25 30
0

25
50
75

100

10 15 20 25 30
0

25
50
75

100

10 15 20 25 30
0

25
50
75

100

10 15 20 25 30
0

25
50
75

100

Group 1

Acacia 
alata

Gompholobium 
tomentosum

Hardenbergia 
comptoniana

Kennedia 
prostrata

Group 2

Acacia 
pulchella

Corymbia 
calophylla

Eucalyptus 
marginata

Kennedia 
coccinea

G
er

m
in

at
io

n 
/ %

Temperature / °C

Key: Topt Tmax

(This question continues on the following page)

20EP02

– 7 – 8825    – 6012

Turn over

2. (a)  Some of the twenty amino acids that are linked together to make polypeptides in 
human cells are essential in the diet and others are not. Distinguish between essential 
and non-essential amino acids. [2]
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The diagram represents the synthesis of proteins in the cytoplasm of a cell.

polypeptides

X

Y

(b) Identify X and Y. [2]

X:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Y:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(c) Six polypeptides are shown in the diagram. Explain the different lengths of these 
polypeptides. [2]
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