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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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15.	 What is the role of clathrin molecules in the formation of vesicles?

A.	 Facilitate transport of sodium and potassium ions

B.	 Bind together to help the membrane become indented

C.	 Adhere to the phospholipid bilayer to increase fluidity

D.	 Create a concentration gradient for uptake of substances into vesicles

16.	 What results from an unspecialized cell experiencing gradients of signalling chemicals?

A.	 Cell differentiation

B.	 Meiosis

C.	 Saltatory conduction

D.	 DNA replication

17.	 What is the action of neonicotinoids on the synapse of an insect?

A.	 They prevent the release of acetylcholine from the presynaptic membrane.

B.	 They increase the permeability of the presynaptic neuron to sodium ions.

C.	 They bind to the acetylcholine receptor on the postsynaptic neuron.

D.	 They block the uptake of acetylcholine in vesicles in the presynaptic neuron.
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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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Section B

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

8.	 Members of a species typically all have the same number of chromosomes.

(a)	 Explain the need for both fusion of gametes and meiosis in a sexual life cycle.� [4]

(b)	 Describe the events in interphase and mitosis that ensure that the chromosome 
number does not change during an asexual life cycle.� [7]

(c)	 Discuss the barriers to hybridization between species and how polyploidy can 
overcome these barriers.� [4]

9.	 The structure of membranes allows them to carry out many functions in cells.

(a)	 Discuss the use of membranes for compartmentalization in eukaryotic cells.� [4]

(b)	 Describe the methods that are used to move substances into and out of cells.� [7]

(c)	 Explain the role of membranes in the depolarization and repolarization of axons.� [4]

10.	 All cells require a supply of energy and can transform the energy that they obtain in  
different ways.

(a)	 Explain the properties of ATP that make it useful for distributing energy within cells.� [3]

(b)	 Describe how cells in plants use light energy to produce ATP.� [7]

(c)	 Compare and contrast how different types of heterotrophs obtain the energy that 
they need to produce ATP.� [5]
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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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13.	 The electron micrograph shows part of a eukaryotic cell.

X

What is the organelle labelled X?

A.	 Mitochondrion

B.	 Smooth endoplasmic reticulum

C.	 Lysosome

D.	 Nucleus

14.	 Which type of protein uses energy from ATP to transfer particles across membranes against a 
concentration gradient?

A.	 Glycoprotein

B.	 Pump protein

C.	 Aquaporin

D.	 Channel protein
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4.	 Oestradiol is a steroid hormone.

CH3

CH3
OH

HO

How does oestradiol cross plasma membranes?

A.	 It can move between phospholipids because it is non-polar.

B.	 It can pass either between phospholipids or through channel proteins because  
it is amphipathic.

C.	 It can only pass through hydrophilic pores as its polar ends can form H bonds.

D.	 It must pass through channel proteins due to its large size.

5.	 The diagram shows the chemical reaction that occurs during the last step of anaerobic respiration 
in human skeletal muscle cells.

O

C O

CH OH

CH3

–O

C O

C O

CH3

– Lactate 
dehydrogenase

Pyruvate Lactate

reduced NAD NAD

What is the purpose of this reaction?

A.	 To allow the release of energy from glucose breakdown to continue

B.	 To establish a concentration gradient of hydrogen ions for adenosine triphosphate 
(ATP) synthesis

C.	 To provide electrons for the electron transport chain

D.	 To reduce carbon compounds in the absence of oxygen
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15.	 Which changes would take place in the plasma membrane composition to maintain fluidity at very 
low temperatures?

Unsaturated fatty acids Saturated fatty acids Proteins

A. increase increase decrease

B. no change increase decrease

C. increase decrease no change

D. decrease no change increase

16.	 What is a benefit of double membranes surrounding the nuclei of eukaryotic cells?

A.	 They reduce the surface area of the nucleus.

B.	 They can easily break down into vesicles during mitosis.

C.	 Hydrophilic phospholipid tails can be kept away from the cytoplasm.

D.	 Pores are formed to allow movement of DNA from the nucleus to the cytoplasm.

17.	 Mutualistic bacterium Vibrio fischeri lives in the light organ of some squid species. As a result of 
quorum sensing, bioluminescence is produced, which camouflages squid from predators.

How does quorum sensing trigger bioluminescence?

A.	 At high population density, bacteria secrete ligands that bind to receptors in the squid’s 
light organ.

B.	 Above a critical V. fischeri density, signalling molecules activate bacterial genes involved 
in bioluminescence.

C.	 A high concentration of bacterial signalling molecules causes the expression of 
bioluminescence genes in the squid DNA.

D.	 When at risk, the squid’s light organ sends signals to stimulate production of 
bioluminescence in bacteria.
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15.	 The diagram shows the movement of ions that can occur across the membrane of a neuron.
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From the diagram, what can be deduced about the movement of sodium ions?

A.	 They are actively pumped out and some re-enter by facilitated diffusion.

B.	 They are actively pumped out and some re-enter by simple diffusion.

C.	 They diffuse out of the cell along with potassium ions.

D.	 There is a net movement of sodium ions into the cell.

16.	 In multicellular animals, embryonic stem cells have the ability to differentiate into a range of cells 
with different functions. What is the term used to describe cells with this property?

A.	 Pluripotent

B.	 Multipotent

C.	 Totipotent

D.	 Specialized
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17.	 The image shows a glycoprotein embedded in the phospholipid bilayer of a cell membrane. 

Which feature of this glycoprotein can be deduced from the image?

A.	 It is a peripheral protein that allows attachment to neighbouring cells.

B.	 It is a channel protein that provides hydrophilic channels for carbohydrate transport.

C.	 It is an integral protein that may be involved in cell recognition.

D.	 It is a transport protein that increases the permeability of the membrane to glucose.

18.	 What activates a tyrosine kinase pathway in a cell following binding to a receptor?

A.	 Odorant molecules

B.	 Epinephrine

C.	 Taste molecules

D.	 Insulin


