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1 Fig. 1.1 shows some of the pairs of chromosomes found in a human cell, including the
chromosomes that determine sex.
Each chromosome has been labelled with a letter.

Fig. 1.1
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(a) (i) Complete the following table by listing in pairs, using the letters, those chromo-
somes that match each other.
(You may cross out or circle chromosomes on Fig. 1.1 if this helps.)
You will find one pair that does not match.

[3]

(ii) Two of the chromosomes do not form a matching pair.

Complete the table and state what can be concluded about the phenotype of the
person from whom the cell was taken.

.............................................................................................................................. [2]
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matching pairs of chromosomes

non-matching pair of chromosomes
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Fig. 1.2 shows a cob of maize.

Fig. 1.2

(b) (i) Count the number of grains of each colour.

white .........................................................................................................................

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

(ii) What genetic ratio do these figures suggest?

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

For
Examiner’s

Use



5

5090/6/M/J/02 [Turn over

(c) A represents the allele for white colour and a represents the allele for black colour.

(i) What were the genotypes of the parent plants of this cob?

male parent ...............................................

female parent ............................................ [1]

(ii) Complete the genetic diagram to show how the genetic ratio in (b)(ii) was
produced.

male female

gametes

fertilisation

genotype
of

offspring 

phenotype
of

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

(d) You are provided with two pure-breeding varieties of the same crop plant; one is
resistant to weed-killer and the other is non-resistant.

Explain how you would carry out a genetic experiment to determine whether the
resistance is dominant or recessive.

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

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

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

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

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

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

..................................................................................................................................... [5]

[Total : 18]
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2 Fig. 2.1 shows a sample of blood as seen under the high-power lens of a microscope.

Fig. 2.1

(a) (i) Name X, Y and Z.

X ...................................................

Y ...................................................

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

(ii) One other component of blood, normally visible, is missing from Fig. 2.1.

State its name and function.

name .........................................................................................................................

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

(b) (i) In the space below, make a large, labelled drawing of cell X.

[5]

x 1000

Y

ZX
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(ii) Measure the width of your drawing and the width of cell X in the photograph.

width of drawing ........................................................................................................

width of cell X ....................................................................................................... [1]

(iii) Calculate the magnification of your drawing.
Show your working clearly.

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

[Total : 12]
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3 Fig. 3.1 shows a photograph of the seed pod of a runner bean plant.

Fig. 3.1

A student collected seed pods from each of two different plants, plant A and plant B, and
weighed them individually.
The results are shown in Table 3.1.

Table 3.1

(a) (i) Calculate the average mass of the pods from each plant.

plant A ...........................................

plant B ........................................... [2]

(ii) Suggest two reasons, other than the use of fertiliser, why the average masses of
the pods are different.

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

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

2. ...............................................................................................................................

.............................................................................................................................. [2]
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mass of seed pod / g

pods from plant A pods from plant B

20 22

19 24

17 19

18 23

21 22
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(b) The student decided to find out what effect fertiliser had on the growth of seeds from the
pods. He took the seeds from plant B and grew them in nine separate batches in a
nutrient-free material called vermiculite. Each batch was watered with a different
concentration of fertiliser. Twelve weeks after the seeds germinated, he harvested the
crops of bean pods and weighed them. The results are shown in Table 3.2.

Table 3.2

(i) Plot a graph of these figures on the grid below.

[4]

For
Examiner’s

Use

concentration of average mass of
fertiliser bean pods

/ arbitary units / g

0 13.5

1 17.8

2 20.6

3 23.2

4 26.5

5 29.6

6 31.5

7 30.1

8 28.5
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(ii) State the conclusions that can be drawn from these results.

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

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

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

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

[Total : 10]
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