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12.	 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

13.	 What is a difference between the lytic and the lysogenic cycle of the bacteriophage lambda?

A.	 Only in the lytic cycle is lambda DNA inserted into the host DNA.

B.	 Only in the lysogenic cycle is the host metabolism used to replicate. 

C.	 Only in the lytic cycle is the host metabolism used to replicate. 

D.	 Only in the lysogenic cycle is lambda DNA inserted into the host DNA.

14.	 The table shows concentrations of potassium ions and sodium ions maintained inside and outside 
human cells.

Concentration of ions / 10–3  mol dm–3

Ions Intracellular Extracellular

Potassium 	 135 	 4

Sodium 	 10 	 145

What explains these concentrations?

A.	 Active transport using a protein pump

B.	 Facilitated diffusion using a vesicle

C.	 Simple diffusion using a protein channel

D.	 Osmosis using an aquaporin
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13.	 What is a difference between the lytic and the lysogenic cycle of the bacteriophage lambda?

A.	 Only in the lytic cycle is lambda DNA inserted into the host DNA.

B.	 Only in the lysogenic cycle is the host metabolism used to replicate.

C.	 Only in the lytic cycle is the host metabolism used to replicate.

D.	 Only in the lysogenic cycle is lambda DNA inserted into the host DNA.

14.	 The diagram shows a portion of fluid mosaic membrane.

Y

X

What are the membrane structures X and Y?

X Y

A. glycoprotein integral protein

B. integral protein peripheral protein

C. channel protein integral protein

D. glycoprotein peripheral protein
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27.	 The diagram shows stages in an immune response.

X

Y

Z

What is represented by labels X, Y and Z?

X Y Z

A. helper T-cell antibody plasma cell

B. B-cell antigen memory B-cell

C. helper T-cell antigen plasma cell

D. B-cell antibody memory B-cell

28.	 What is a reason for the ineffectiveness of antibiotics against viruses?

A.	 Viruses have genes for antibiotic resistance.

B.	 Viruses do not have cell membranes.

C.	 Antibiotics are only effective against archaea.

D.	 Antibiotics target metabolic processes.

29.	 What correctly describes the action of auxin in phototropism?

A.	 Auxin efflux carriers actively transport auxin in and out of cells.

B.	 Auxin promotes hydrogen ion secretion into the cytoplasm.

C.	 Auxin efflux carriers are positioned in the plasma membrane on one side of the cell.

D.	 Auxin breaks beta-glucose links in the cell wall.
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Section A

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

1. Freshwater mussels are molluscs found in rivers and lakes worldwide. They filter water for 
food and remove algae, bacteria and detritus, improving the water quality.

Researchers in South Korea placed mussels (U. douglasiae) in water containing 
cyanobacteria, a type of photosynthetic bacteria that cause eutrophication of rivers and 
lakes. The density of cyanobacteria is proportional to the concentration of chlorophyll in 
the water. The filtration rate by mussels can be determined by measuring the change in 
concentration of chlorophyll at various time intervals. The experiments were conducted 
with two different levels of dissolved oxygen in the water (DO). In the control experiment, 
no mussels were present and the DO level was 9.0 mg L-1.
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4.	 The diagram shows the structure of a bacteriophage lambda virus.

(a)	 On the image, label the capsid.� [1]

(b)	 Describe one reason that viruses are not considered to be living.� [1]
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(c)	 Explain how the bacteriophage lambda reproduces in the lysogenic cycle.� [3]
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10.	 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

11.	 Two DNA sequences are shown.

Sequence 1 CACGTGGACTGAGGACTCCTC

Sequence 2 CACGTGGACTGAGGACACCTC

What type of mutation is occurring between sequence 1 and sequence 2?

A.	 Substitution

B.	 Polyploidy

C.	 Insertion

D.	 Deletion

12.	 What mode of existence do viruses exhibit?

A.	 Obligate parasite

B.	 Facultative parasite

C.	 Obligate heterotroph

D.	 Predator
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13. Which feature is common to all viruses?

A. Has a capsid

B. Contains RNA

C. Contains cytoplasm

D. Enveloped in host cell membrane

14. Stem cells can differentiate to produce a variety of cell types in the adult human body.

stem cell

erythrocyte

lymphocyte platelets
phagocyte

Which description corresponds to the stem cell in the diagram?

Type Location

A. totipotent bone marrow

B. multipotent bone marrow

C. totipotent blood

D. multipotent blood
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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.

7.	 At all levels of biological organization there is diversity.

(a)	 Explain the diversity of possible base sequences in nucleic acids.� [4]

(b)	 Describe, with examples, the diversity of structure in viruses.� [7]

(c)	 Suggest how the diversity of chromosome number in animals and plants has evolved.� [4]

8.	 Interactions in biological systems may have harmful or beneficial effects.

(a)	 Explain, using an example, how competitive inhibitors interfere with enzyme activity.� [4]

(b)	 Describe the role of neurotransmitters in synaptic transmission and how transmission 
can be disrupted by exogenous chemicals.� [7]

(c)	 Discuss the consequences of infection with HIV.� [4]

9.	 Living organisms have mechanisms for preventing or reducing change.

(a)	 Explain how mutation is avoided during DNA replication.� [4]

(b)	 Describe the mechanisms used to keep blood glucose levels within narrow limits 
in humans.� [7]

(c)	 Explain the need for isotonic conditions in human blood plasma and tissue fluid.� [4]
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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.

7.	 At all levels of biological organization there is diversity.

(a)	 Explain the diversity of possible base sequences in nucleic acids.� [4]

(b)	 Describe, with examples, the diversity of structure in viruses.� [7]

(c)	 Suggest how the diversity of chromosome number in animals and plants has evolved.� [4]

8.	 Interactions in biological systems may have harmful or beneficial effects.

(a)	 Explain, using an example, how competitive inhibitors interfere with enzyme activity.� [4]

(b)	 Describe the role of neurotransmitters in synaptic transmission and how transmission 
can be disrupted by exogenous chemicals.� [7]

(c)	 Discuss the consequences of infection with HIV.� [4]

9.	 Living organisms have mechanisms for preventing or reducing change.

(a)	 Explain how mutation is avoided during DNA replication.� [4]

(b)	 Describe the mechanisms used to keep blood glucose levels within narrow limits 
in humans.� [7]

(c)	 Explain the need for isotonic conditions in human blood plasma and tissue fluid.� [4]
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12.	 Which is a feature of phloem sieve tube cells?

A.	 Numerous chloroplasts

B.	 No nucleus

C.	 Lignified walls

D.	 No cytoplasm

13.	 How does the Miller-Urey experiment contribute to an explanation of the origin of life?

A.	 It shows how phospholipids form protocells in specific laboratory conditions.

B.	 It explains how organic molecules arise from inorganic ones under certain 
environmental conditions.

C.	 It explains the synthesis of RNA, recreating deep sea vent conditions in the laboratory.

D.	 It shows how the last universal common ancestor (LUCA) evolved from vesicles.

14.	 The image shows a group of enveloped viral particles.

X

What is the most likely composition of the structure labelled X?

A.	 Membrane derived from the host cell 

B.	 Viral DNA

C.	 Viral cell walls 

D.	 Viral enzymes


