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1	 Digestion in the human digestive system is carried out by the action of enzymes. 

	 (a)	 The diagrams each represent the action of a specific enzyme to break down a substrate into 
one or more end products. 

		  Fig. 1.1 has been completed for you. 

		  Complete Fig. 1.2 and Fig. 1.3.

name of enzyme

where enzyme acts

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

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

pepsin

substrate
..........................................

protein

end product
..........................................

amino acids

stomach

name of enzyme

where enzyme acts

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

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

substrate
..........................................

starch

end product
..........................................

maltose

name of enzyme

where enzyme acts

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

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

substrate
.......................................... ..........................................

end products
..........................................

lipase

Fig. 1.1

Fig. 1.2

Fig. 1.3
� [6]
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	 (b) 	 Amino acids are the end products of protein digestion. 

		  Describe what happens to these amino acids after digestion until they reach the liver.

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

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

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

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

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

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

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

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

............................................................................................................................................... [4]

� [Total: 10]
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2	 Fig. 2.1 shows the effect on crop yield (amount harvested) of using nitrogen-containing fertilisers.

crop yield / 
kg per 10 000 m2

2000

0

4000

6000

mass of fertiliser / kg per 10 000 m2

0 50 100 150 200 250

Fig. 2.1

	 (a)	 (i)	 Using the information in Fig. 2.1, describe the effect on crop yield of using an 
increasing mass of fertiliser. 

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

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

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

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

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

		  (ii)	 The nitrogen in the fertiliser is in the form of nitrate ions.

			   Describe how the nitrogen in the fertiliser is absorbed by crop plants and used to give an 
increased crop yield. 

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

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

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

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

....................................................................................................................................... [3]
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		  (iii)	 Explain why a farmer may decide to use a mass of fertiliser per 10 000 m2 which is less 
than that needed for a maximum crop yield. 

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

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

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

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

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

	 (b) 	 State one type of mineral ion, other than nitrate, that is required by a plant and explain its 
importance to the plant.

type of mineral ion .....................................................................................................................

importance to plant ....................................................................................................................

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

� [Total: 11]



6

5090/02/SP/23© UCLES 2020

3	 DNA controls cell function by controlling the production of proteins.

	 These proteins determine the phenotype of an organism, including blood group in humans.

	 (a)	 Describe the structure of a DNA molecule.

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

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

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

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

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

............................................................................................................................................... [4]

	 (b)	 One parent of a child has blood group B and the other parent has blood group A. The child 
has blood group O. 

		  The parents decide to have another child. 

		  (i)	 Complete the genetic diagram in Fig. 3.1 to show the possible blood groups for the 
second child of these parents. 

genotypes of parents x

gametes .............

possible genotypes of child

possible blood groups of child

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

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

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

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

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

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

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

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

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

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

� [4]
Fig. 3.1
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		  (ii)	 State the probability that the second child of these parents:

has the same sex as the first child .....................................................................................

has the same blood group as the first child ........................................................................
�   [2] 

� [Total: 10] 
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4	 Fig. 4.1 shows a photomicrograph of a pollen grain with a pollen tube growing from it. 

Fig. 4.1

	 A student placed pollen grains from the same type of plant in sucrose solutions of 
different concentrations for a fixed amount of time. After this time, the student used a microscope 
to examine the grains and tubes. 

	 Table 4.1 shows the results of the investigation. 

Table 4.1

% sucrose 
concentration

% of pollen grains 
germinated

mean pollen tube 
length / mm

1 6 0.005

2 13 0.008

4 25 0.015

8 56 0.040

10 31 0.030

20 25 0.018

40 13 0.006

	 (a)	 (i)	 A total of 12 pollen grains were placed in the 20% sucrose solution. 

			   Using the information in Table 4.1, calculate the number of pollen grains that germinated 
to produce a pollen tube in the 20% sucrose solution. 

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

		  (ii)	 Suggest why the mean pollen tube length was calculated for each sucrose concentration. 

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

....................................................................................................................................... [1]
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		  (iii) 	 Using the information in Table 4.1, identify the optimum (best) concentration of sucrose 
solution for pollen grain germination and pollen tube growth. 

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

		  (iv)	 Explain how you used the information in Table 4.1 to answer (a)(iii). 

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

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

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

		  (v)	 The germination of a pollen grain requires the movement of water into the pollen grain to 
form a pollen tube. 

			   Suggest why placing a pollen grain in a solution with a higher sucrose concentration 
than in your answer to (a)(iii) may result in a lower percentage of germination. 

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

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

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

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

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

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

	 (b) 	 Describe the route taken by a growing pollen tube in a plant and explain the importance of 
this route in plant reproduction. 

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

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

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

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

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

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

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

................................................................................................................................................[4]

�  [Total: 12] 
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5	 Compare each of the following processes:

	 (a)	 aerobic respiration and anaerobic respiration

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

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

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

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

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

	 (b)	 anaerobic respiration in muscles and anaerobic respiration in yeast

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

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

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

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

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

	 (c)	 photosynthesis and phototropism.

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

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

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

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

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

............................................................................................................................................... [4]

� [Total: 10]
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6	 The statements E to K relate to the process of reproduction. 

	 E	 produces genetically identical offspring 

	 F	 produces more individuals of the same species 

	 G	 always involves only one parent 

	 H	 involves fusion of nuclei 

	 I	 requires gametes 

	 J	 forms a diploid zygote 

	 K	 involves only cell division by mitosis 

	 Table 6.1 shows a comparison of sexual and asexual reproduction. 

	 Complete Table 6.1 by writing each letter in the correct box to match it to sexual reproduction only, 
asexual reproduction only, or to both. 

	 The first letter has been written in the correct box for you. Use each letter once only.

Table 6.1

sexual 
reproduction only

asexual 
reproduction only

both sexual 
and asexual 
reproduction

E

� [6] 
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7	 Organisms can be classified into groups by the features they share.

	 (a)	 State two features used to classify humans as mammals.

1 .................................................................................................................................................

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

	 (b)	 The scientific name for humans is Homo sapiens.

		  State the level of classification referred to by each part of the scientific name:

Homo .........................................................................................................................................

sapiens ......................................................................................................................................
� [2]

	 (c)	 Humans may be infected with pathogens such as viruses.

		  State the two main features of a virus. 

1 .................................................................................................................................................

2 .................................................................................................................................................
� [2]
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	 (d)	 Fig. 7.1 shows a sample of human blood as seen under a microscope.

		  In Fig. 7.1 one cell is labelled X. Cells of this type produce antibodies.

X

Fig. 7.1

		  (i)	 Outline how the type of cell labelled X defends the body against infection by a pathogen.

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

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

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

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

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

....................................................................................................................................... [4]

		  (ii)	 Infection causes the type of cell labelled X to produce antibodies.

			   State one other cause of antibody production.

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

� [Total: 11]
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8	 (a)	 Explain the concept of control by negative feedback. 

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

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

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

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

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

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

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

............................................................................................................................................... [4] 

	 (b) 	 Describe how two named components of the skin are involved in regulating body temperature 
in hot conditions. 

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................... [6]

�  [Total: 10] 


