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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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15.	 The table shows two types of gated ion channels in neurons. How are they gated?

Nicotinic acetylcholine 
receptors Potassium channels

A. voltage neurotransmitter

B. neurotransmitter voltage

C. voltage voltage

D. neurotransmitter neurotransmitter

16.	 Eukaryotic cells have membrane-bound organelles. What is a property of one of these organelles?

A.	 The rough endoplasmic reticulum synthesises lipids for use outside the cell.

B.	 The nucleus has a double membrane to allow vesicle formation for intracellular transport.

C.	 The mitochondrion has enzymes and substrates of the Krebs cycle compartmentalized in 
the matrix.

D.	 The Golgi apparatus uses ribosomes to synthesise proteins for export from the cell.

17.	 What is an example of quorum sensing?

A.	 Expression of incomplete dominance by Mirabilis jalapa flowers

B.	 Spring growth of the Arctic mouse-ear chickweed Cerastium arcticum

C.	 Bioluminescence in the marine bacterium Vibrio fischeri

D.	 Biochemical control of lactase synthesis in Escherichia coli bacteria
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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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2.	 In an experiment investigating the secretion of proteins by gland cells, researchers supplied 
radioactively labelled amino acids to a sample of pancreas cells that secrete digestive enzymes.

The graph shows the relative abundance of radioactively labelled proteins in three different 
organelles during the period after the cells were exposed to the radioactively labelled amino acids.
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(a)	 �Suggest a reason for using amino acids that were radioactively labelled.� [1]
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(b)	 (i)	 X is a membrane-bound organelle. Identify X.� [1]
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(This question continues on the following page)
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(Question 2 continued)

(ii)	 Explain the role of ribosomes located on X.� [2]
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(iii)	 Outline the evidence provided by the data that molecules containing radioactively 
labelled amino acids move from X to the Golgi apparatus.� [1]
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(c)	 Gland cells that secrete large volumes of fluid typically have many aquaporins in their 
plasma membranes. Suggest a reason for this.� [1]
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(d)	 After synthesis, globular proteins assume their final tertiary structure. Explain the 
relationship between the sequence of amino acids and the tertiary structure of  
globular proteins.� [4]
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