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18 Two test-tubes, labelled X and Y, were set up containing equal volumes of solution X or  
solution Y respectively. 

 
A large number of type P cells and a large number of type Q cells were added into test-tube X 
and also into test-tube Y. 

 
After a few minutes, samples of the solutions were taken and the cells were observed with a 
microscope. 

 
● In solution X, all of cell type P had burst and cell type Q had not burst. 

● In solution Y, no cells had burst. 
 

Which row correctly identifies cell type Q and solutions X and Y? 
 

 cell type Q solution X solution Y 

A red blood cells 5% NaCl solution distilled water 

B goblet cells 5% glucose solution distilled water 

C liver cells distilled water 5% glucose solution 

D root hair cells distilled water 5% NaCl solution 
 
 
19 A human muscle cell contains 46 chromosomes. 
 

How many centromeres will be present in a cell during the stages of the mitotic cell cycle? 
 

 early prophase metaphase anaphase 

A 46 46 92 

B 46 92 92 

C 46 46 46 

D 92 46 46 
 
 
20 Telomeres become shorter during each cell cycle of a specialised cell. 
 

In which phase of the cell cycle do telomeres shorten? 

A cytokinesis 

B G1 

C S 

D G2 
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21 The photomicrographs show stages of mitosis. 
 

1

3 4 5

2

 
 

What is the correct order for the stages of mitosis? 

A 2  3  5  1  4 

B 2  4  1  5  3 

C 3  2  5  4  1 

D 5  1  4  3  2 
 
 
22 The gene that codes for protein R is 130 kb long. 
 

Protein R is 220 kDa in mass. 
 

The typical mass of an amino acid is 110 Da. 
 

(1000 base pairs = 1 kb, 1000 Da = 1 kDa) 
 

Which row is correct? 
 

 
approximate length 

of introns in this 
gene / base pairs 

approximate length 
of mRNA for this 
gene / base pairs 

A 6000 6000 

B 6000 130 000 

C 124 000 6000 

D 124 000 130 000 
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20 The stalk of a dandelion flower is a hollow tube called a scape. Pieces of the scape are cut as 
shown by the dotted lines and placed in sucrose solutions of different water potentials. 

 

hollow centre
of scape

thick-walled
outer cells

thin-walled
inner cells

cuts

 
 

Which diagram shows the piece that is placed in the sucrose solution with the highest water 
potential? 

 

C D

A Bouter cells

inner cells

outer cells

inner cells

outer cells

inner cells

outer cells

inner cells

 
 
 
21 Telomeres prevent the loss of genes during DNA replication. 
 

Which row correctly shows cell types that contain telomeres? 
 

 typical  
animal cell 

typical  
plant cell 

typical 
bacterial cell  

A    key 

B     = present 

C     = not present 

D     
 
 
22 Which events listed are part of mitosis? 
 

1 interphase 

2 prophase 

3 cytokinesis 
 

A 1, 2 and 3 B 1 and 2 only C 1 only D 2 only 
14 
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23 The photomicrograph shows 17 cells in different stages of the mitotic cell cycle. 
 

cell 1

 
 

Which row is correct for this photomicrograph? 
 

 the role of a centromere in cell 1 
the proportion of the cells 
in the photomicrograph 

in telophase 

A 
 

attaches daughter  
chromosomes to spindle fibres 

> 0.2 
 

B holds sister chromatids together > 0.2 

C 
 

attaches daughter  
chromosomes to spindle fibres 

< 0.2 
 

D holds sister chromatids together < 0.2 
 
 
24 The flow diagram shows some of the stages in the replication of a lagging strand of DNA. 
 

Which stage of DNA replication uses the enzyme DNA ligase? 
 

The DNA double
helix begins
to unwind.

The single
strands of DNA
are exposed.

New complementary DNA 
fragments are synthesised

in the 5′ to 3′ direction.

The fragments of 
newly formed DNA
are linked together.

A B C D
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23 The photomicrograph shows a stage of the cell cycle. 
 

 
 

Which stage is shown in the photomicrograph? 

A anaphase 

B interphase 

C metaphase 

D telophase 
 
 
24 The diagram represents a molecule of ATP. 
 

J

K

L  
 

What are the components of ATP labelled J, K and L? 
 

 J K L 

A adenine deoxyribose phosphates 

B adenosine pentose a phosphate group 

C adenosine ribose phosphorus 

D purine pentose phosphates 
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21 A student made a drawing of two chromosomes at stage K of a mitotic cell cycle. 
 

no
chromosomes
were visible

stage J

stage K

stage M

stage L

 
 

Which row shows the possible events that occur in stages J, L and M? 
 

 J L M 

A spindle attachment cytokinesis DNA replication 

B chromosome condensation spindle attachment cytokinesis 

C DNA replication chromosome condensation spindle attachment 

D cytokinesis DNA replication chromosome condensation 
 
 

4



A-Level Biology: w25 22Name: 2

9700/22/    O/N/25© UCLES 2025

1 The wall of the small intestine is highly folded to form villi. Between the villi are infoldings known 

as crypts of Lieberkühn. 

Fig. 1.1 is a diagram of a section through a single villus and a crypt of Lieberkühn.

lacteal

capillary network

enterocyte

gut

lumen

goblet cell

enteroendocrine cell

Paneth

cell

venule lymph vessel

X

intestinal

stem cell

crypt of

Lieberkühn

Fig. 1.1

Fig. 1.1 shows that the epithelium of the villus contains mainly goblet cells and cells known as 

enterocytes. Both cell types have microvilli on the apical surface (surface facing the gut lumen).
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 Goblet cells are involved in the production of mucus.

 Enterocytes are adapted for the absorption of the soluble products of digestion. These products 

enter the circulatory system.

 (a) A student incorrectly stated that an enterocyte has many cilia on its apical surface.

  Explain the difference between a cilium and a microvillus.

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

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

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

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

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

 .............................................................................................................................................  [2]

 (b) Suggest one role of the mucus produced by the goblet cells of the villus.

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

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

 .............................................................................................................................................  [1]

 (c) In Fig. 1.1, blood vessel X delivers blood to the capillary network of the villus, where tissue 

fluid is formed. Some of the fluid passes back into the capillaries and then into the venule.

  (i) Blood vessel X receives blood from an artery.

   Name the type of blood vessel represented by X.

 .....................................................................................................................................  [1]

  (ii) Describe the formation of tissue fluid in the capillary network of the villus.

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

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

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

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

 .....................................................................................................................................  [2]
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 (d) In response to the presence of compounds in the gut lumen, enteroendocrine cells synthesise 

and release peptides (short chains of amino acids) that are cell‑signalling molecules. One of 

these cell‑signalling molecules is known as GLP‑1.

  GLP‑1 initiates a number of responses in different body cells. Some of these responses include:

• the increase in release of the hormone insulin from cells in the pancreas

• the decrease in release of acid from cells in the stomach.

  Outline, in sequence, the main stages involved in the process of cell signalling by GLP‑1.

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

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

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

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

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

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

 .............................................................................................................................................  [3]

 (e) Paneth cells, which are secretory cells, are located between intestinal stem cells at the base 

of the crypt of Lieberkühn, as shown in Fig. 1.1.

  A Paneth cell has a very different appearance to an intestinal stem cell.

  Fig. 1.2 is a transmission electron micrograph of a Paneth cell.

Paneth cell

nucleus

nucleus of adjacent

intestinal stem cell

Fig. 1.2
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  (i) Paneth cells are formed following the mitotic division of an intestinal stem cell during a 

cell cycle.

   Complete the cell cycle shown in Fig. 1.3 by naming, in sequence, the stages of mitosis.

interphase

mitosis

names of stages of mitosis

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

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

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

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

cytokinesis

Fig. 1.3

 [1]

  (ii) One of the functions of a Paneth cell is to synthesise and secrete peptides and proteins 

that act against pathogens in the gut lumen.

   State and explain the evidence, visible in Fig. 1.2, which suggests that a Paneth cell:

• is a secretory cell

• synthesises many peptides and proteins.

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

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

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

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

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

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

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

 .....................................................................................................................................  [3]

  (iii) Explain why a Paneth cell has a very different appearance to an intestinal stem cell.

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

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

 .....................................................................................................................................  [1]

 [Total: 14]
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