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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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11.	 A ribosome with three binding sites, an mRNA molecule and a tRNA molecule are shown.

Pro
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mRNA

Key:

tRNA

GGG
CCC

X

What would be the effect of blocking the left-hand binding site labelled X?

A.	 The GGG tRNA would not be able to exit the ribosome.

B.	 A second tRNA would not be able to bind.

C.	 A second tRNA would enter the right-hand binding site.

D.	 The ribosome would move to the left.

12.	 What is a feature of immunofluorescence in light microscopy?

A.	 Can only be used on dead cells

B.	 Enables higher resolution

C.	 Attaches a fluorescent stain to an antibody

D.	 Attaches a fluorescent stain to an antigen
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Answer all questions. Answers must be written within the answer boxes provided.

1. The micrograph is an image of human cheek cells viewed with a light microscope.

X

(a) Identify the piece of equipment that is used together with the microscope to measure 
the size of the cells. [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(b) Each small division of the scale in the micrograph is equivalent to 2.5µm.

(i) Calculate the diameter of the cell labelled X.  [1]

 . . . . . . . . . . . . . . . . . . . . .

(This question continues on the following page)
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(Question 1 continued)

(ii) Calculate the magnification of the image. [1]

 . . . . . . . . . . . . . . . . . . . . .

(c) The electron micrograph shows part of an animal cell.

Y Z

Outline the functions of Y and Z in the cell. [2]
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(This question continues on page 5)
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(Question 1 continued)

(d)	 Viruses depend on living cells to reproduce. Compare and contrast the lysogenic 
and lytic cycles of the bacteriophage lambda.� [3]
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Section A

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

1.	 Squirrels (small mammals) have evolved several defences against predators. One method 
adopted by California ground squirrels (Otospermophilus beecheyi) against rattlesnakes 
(Crotalus oreganus) is to chew moulted rattlesnake skins, then lick their own fur so they take 
on the scent of a rattlesnake.

An experiment tested the amount of time rattlesnakes spent studying and flicking their tongue 
at filter papers soaked in different liquids. The snakes were released from chamber C into 
foraging area F and observed for 30 minutes. There were two filter papers in area F. One 
was a control paper soaked in distilled water. The other was soaked in one of three types of scent:

•	 squirrel scent 
•	 a mixture of squirrel and rattlesnake scent 
•	 rattlesnake scent.

C

F

(Position changed 
at each trial)

Filter paper
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2.	 The cytoplasm in eukaryotic cells is compartmentalized into membrane-bound organelles, as 
seen in this electron micrograph of a plant cell.

(a)	 State two membrane-bound organelles that are common to both plant and animal cells.� [2]
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(b)	 (i)	 State one organelle that is found in a plant cell but not in an animal cell.� [1]
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(ii)	 State one organelle that is common to prokaryotic and eukaryotic cells.� [1]
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