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2003 Biology Higher

Marking scheme

Section A

1. C 11. C 21. B

2. A 12. B 22. D

3. A 13. C 23. A

4. B 14. B 24. A

5. D 15. C 25. B

6. D 16. B 26. D

7. C 17. C 27. D

8. A 18. B 28. A

9. A 19. A 29. C

10. D 20. C 30. B



5. The diagram below represents a stage of meiosis in a cell from a female

fruit fly, Drosophila.

(a) Name the tissue from which this cell was taken.

(b) What is the haploid number of this species?

(c) Chromosomes R and S are homologous.  Apart from their

appearance, state one similarity between homologous

chromosomes.

(d) Explain the importance of chiasmata formation.
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Marks

1

1

1

1

Additional Notes

Ovarian/Ovary

4

Same genes/Genes for same characteristics

Increases variation/Produces recombinants/Produces

new allele combinations/Increases genetic diversity

R

chiasma

S
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10. (a) The grid below shows adaptations of bony fish for

osmoregulation.

Use letters from the grid to answer the following questions.

(i) Which three adaptations would be found in freshwater

fish?

Letters , and .

(ii) Which two adaptations would result in the production of a

small volume of urine?

Letters and .

(b) The table shows some adaptations of a desert mammal which help

to conserve water.

For each adaptation, tick (�) the correct box to show whether it is

behavioural or physiological.

[X007/301]

Marks

1

1

2

Additional Notes

few, small 

glomeruli

A

active uptake of 

salts by gills

D

active secretion 

of salts by gills

B

low filtration

rate in kidney

E

high filtration

rate in kidney

C

many, large

glomeruli

F

Adaptation Behavioural Physiological

High level of blood ADH

Lives in underground burrow

Nocturnal foraging

Absence of sweating

C

A

All 4 correct = 2 marks  2 or 3 correct = 1 mark

D

E

F

�

�

�

�
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11. (a) The diagram below shows a section through part of a root.

(i) Which letter shows the position of a meristem?

Letter

(ii) Name a cell process responsible for increase in length of a

root.

(b) The diagram below shows the growth pattern of a locust.

Explain  the reason for the shape of the growth pattern between A

and B.

[X007/301]

Marks

1

1

2

Additional Notes

S

Division/Mitosis/Elongation/Vacuolation

Insect moults/Skin is shed/Exoskeleton is shed at A

allowing growth/increase in body length  

Skin/Exoskeleton hardens preventing further

growth/increase in length

Time

Increasing

body

length
B

P

Q

R

S

Root cap for protection

A

(= 1 mark)

(= 1 mark)



12. The diagram below shows the apparatus used to investigate the growth

of oat seedlings in water culture solutions.  Each solution lacks one

element required for normal growth.

The containers were painted black to prevent algal growth.

(a) Describe a suitable control for this experiment.

(b) Suggest a reason why algal growth should be prevented in the

culture solutions during the investigation.

(c) The table below shows the elements investigated and symptoms

of their deficiency.

Place ticks (�) in the correct boxes to match each element with the

symptoms of its deficiency.
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Marks

1

1

1

2

Additional Notes

�

�

�

�

Same set up/Similar container with all elements

present/no elements missing OR A container painted

black with an oxygen supply and with an oat seedling

in water culture solution containing all the elements

Lacking magnesium

air in 

(to provide

oxygen)

water

culture

solution

oat seedling

container

painted

black

Lacking nitrogenLacking phosphorus

Element
Symptoms of deficiency

Magnesium

Phosphorus

Nitrogen

Leaf bases red Chlorotic leaves

Algae may use same resources/minerals/nutrients

All 4 correct = 2 marks  2 or 3 correct = 1 mark
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12. (continued)

(d) Name a magnesium containing molecule found in oat seedlings.

(e) Explain why the uptake of elements by oat seedling roots is

dependent on the availability of oxygen.

[X007/301]

Marks

1

2

Additional Notes

Chlorophyll/Chlorophyll a/Chlorophyll b

Oxygen needed for respiration to release energy/

make ATP

Active transport/Uptake of elements requires energy/

ATP

(= 1 mark)

(= 1 mark)
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13. The production of thyroxine in mammals is controlled by the hormone

TSH.  Thyroxine controls metabolic rate in body cells and has a

negative feedback effect on gland X.

The diagram below shows the relationship between TSH and thyroxine

production.

(a) Name gland X.

(b) In an investigation into the effect of thyroxine, groups of rats of

similar mass were treated as follows.

Group A were fed a normal diet.

Group B were fed a normal diet plus thyroxine.

Group C were fed a normal diet plus an inhibitor of thyroxine

production.

The table below shows the average hourly oxygen consumption in

cm3 per gram of body mass in rats from each group.

(i) Explain how the results in the table support the statement

that an increase in metabolic rate leads to an increase in

oxygen consumption.

[X007/301]

Marks

1

2

Additional Notes

Pituitary

thyroid

gland X
TSH

thyroxine

to body cells

Group Average hourly oxygen consumption (cm3g–1)

A 1.6

2.8

1.2

B

C

Group B have more thyroxine than Group A

and this increases their metabolic rate

OR Group A have more thyroxine than Group C

and this increases metabolic rate

Group A have higher oxygen 

consumption

(= 1 mark)

(= 1 mark)

(= 1 mark)

(= 1 mark)

And Group B have higher oxygen consumption  
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13. (b) (continued)

(ii) What evidence suggests that rats fed a normal diet make

thyroxine?

(iii) How would the level of TSH production in group A

compare with group C?

(iv) Calculate the percentage decrease in oxygen consumption

which results from feeding the thyroxine inhibitor to rats.

Space for calculation

% decrease

(v) The table below relates to aspects of the appearance and

behaviour of rats in groups B and C.

Complete the following sentences by underlining one of

the alternatives in each pair.

1 Compared with rats in group B, the rats in group C

have a metabolic rate and show

of skin blood vessels.

2 The behaviour of rats in group C allows them to

body heat.

[X007/301]

Marks

1

1

1

1

1

Additional Notes

They/Group A have a higher O2 consumption

than rats with the thyroxine inhibitor/Group C

(Group A will produce) less/lower (TSH than C)

OR Group C make more TSH than Group A

25

Group Appearance of ears and feet

Pink

Pale

B

C

Behaviour

Lie stretched out

Lie curled up with feet tucked in

constriction

dilation{ }

lose

conserve{ }

higher

lower{ }



SECTION C (Essays)

Both questions in this section should be attempted.

Note that each question contains a choice.

Questions 1 and 2 should be attempted on the blank pages which follow.

Supplementary sheets, if required, may be obtained from the invigilator.

Labelled diagrams may be used where appropriate.

1. A Give an account of gene mutation under the following headings:

(i) Occurrence of mutant alleles and the effect of mutagenic agents

1. Random/spontaneous/by chance

2. Low frequency/rare

3. One type of mutagenic agent eg chemicals or named chemical such as mustard gas

4. A second type of mutagenic agent eg radiation or named type of radiation as X-

rays, gamma rays, UV light

5. Mutagenic agents cause or induce mutations/increase mutation rate/increase

chance of a mutation occurring/increase frequency of mutation

(ii) Types of gene mutation and how they alter amino acid sequences

6. Gene mutation is a change in the bases/base types/base sequence/base order

Note: this must be stated, and cannot be shown in a diagram.  Also, nucleotide can
be taken as equivalent to base.

Points 7, 8, 11 and 12 may be shown as suitably labelled diagrams with only bases
A,T, G and C used.

7. Substitution:  base/bases – replaced with another/others

8. Inversion:  order of bases reversed/bases turned round

9. Substitution/Inversion may change base order of codon

OR Substitution/Inversion is a point mutation

10. Substitution/Inversion may change only one/two amino acid(s)

11. Deletion:  base/bases – deleted from chromosome/removed/taken out

12. Insertion:  base/bases – inserted into chromosome/added/put in

12a. Substitution, inversion, deletion and insertion ALL named

Note: the mark for 12a can only be awarded if zero marks scored in 7+8+11+12
13. Deletion/Insertion changes codons/triplets after the mutation

OR Deletion/Insertion is a frameshift mutation

14. Deletion/Insertion changes all amino acids after the mutation

15. Protein made (following substitution or inversion) will work/will be unaffected

OR Protein made (after deletion or insertion) will not function/will not work/is the

wrong protein/enzyme

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

Maximum 3 Marks

Maximum 7 Marks

Maximum Total = 10 Marks
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SECTION C

1. B Give an account of water movement through plants under the following headings:

(i) The transpiration stream

1. Water enters root hairs

2. Water moves from a high water concentration/from HWC down/along a concentration

gradient

OR Water moves from a hypotonic solution/moves by osmosis (accept anywhere
but only once)

3. Water moves across the cortex

4. Water moves through cells/through cell walls/through intercellular spaces

5. Continuous/Unbroken column/thread of water in the xylem/the vessels/the stem/the

plant

6. Root pressure helps move water up xylem/up stem/up plant

7. A force /An attraction between water molecules (cohesion)

8. A force/An attraction between xylem/vessels and water molecules (adhesion)

8a. Cohesion and adhesion both named. Note: Award mark for 8a only if zero
marks scored for 7+8

9. Transpiration draws/pulls water up xylem/up stem/up plant

10. Water evaporates into air spaces of leaf

11. Water (vapour) diffuses out through stomata/through pore

12. Transpiration rate can be increased by increase in temperature/increase in wind

speed/increase in light intensity/decrease in humidity/decrease in air pressure OR

any converse (any one for 1 mark)

(ii) Importance of the transpiration stream

13. Uptake/Transport of minerals/nutrients/nutrient ions/salts/a named ion eg

nitrate

14. Cooling effect

15. Provides water for photosynthesis/turgidity/support

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

Maximum 8 Marks

Maximum 2 Marks

Maximum Total = 10 Marks
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SECTION C

2. A Give an account of the mechanisms and importance of temperature regulation in

endotherms.

Mechanisms:

1 Temperature regulation controlled by negative feedback

2 Hypothalamus monitors blood temperature OR Hypothalamus is the temperature detecting

centre/temperature monitoring centre/temperature control centre

3 Hypothalamus sends out nerve messages to effectors/to skin

4 Vasodilation (or description) occurs in response to temperature rise/to hot conditions

5 Heat lost/Heat radiated from skin [OR converse for vasoconstriction – points 4,5]

6 Sweating in response to temperature rise/to hot conditions

7 Heat lost by evaporation of water/sweat [OR converse for cold conditions – points 6, 7] 

8 In response to drop in temperature/In cold conditions hair erector muscles contract/erector

muscles make hairs stand up/erector muscles raise hairs

9 Trapped air gives insulation/Trapped air reduces heat loss

10 In response to drop in temperature/In cold conditions increase in metabolic rate/increased

movement/shivering

Importance:

11 Chemical reactions/Metabolism controlled by enzymes

12 Enzymes have an optimum temperature/have a temperature at which they work best/do

not work well at low temperatures/do not work well at high temperatures

1 mark for coherence  +  1 mark for relevance

Coherence

1 The writing must be under sub headings or divided into paragraphs.

A sub heading/paragraph for ‘Mechanisms’ and a sub heading/paragraph for ‘Importance’.

2 Related information should be grouped together.

Information on ‘Mechanisms’ should be grouped together and at least 4 points must be

given.

Information on ‘Importance’ should be grouped together and at least 1 point must be

given.

Both must apply correctly to gain the Coherence Mark.

Relevance

1 Must not give details of ectotherms or any other homeostatic system eg blood glucose

level or water content of blood.

2 Must have given at least four relevant points from ‘Mechanisms’ and at least one

relevant point from ‘Importance’.

Both must apply correctly to gain the Relevance Mark.

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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Maximum (7)

Maximum (1)

Maximum Total = 10 Marks



SECTION C

2  . B Give an account of the effect of light on shoot growth and development, and on the

timing of flowering in plants and breeding in animals.

Shoot growth and development:

1. Plants/Shoots show phototropism OR shoots grow towards light

2. Greater concentration of auxin/IAA on dark side OR Less auxin/IAA on light side OR

Auxin/IAA moves to dark side

3. Greater elongation of cells on dark side OR Less elongation of cells on light side 

4. Etiolation in absence of light/in the dark 

5. Description of etiolation: small leaves; yellow/chlorotic leaves; long internodes/long

and thin stems (any TWO for the mark)

OR Description of appearance of plant in light: large leaves, green leaves, short

internodes/short and thick stems (any TWO for the mark)

Timing of flowering in plants

6. Plants show photoperiodism OR Flowering is affected by the photoperiod

7. Photoperiod is the number of hours of light in a day/in 24 hours

8. Long-day plants flower when: 

Either the photoperiod reaches/is above a critical level/a certain number of hours

OR hours of darkness below a critical level/below a certain number of hours

9. Short-day plants flower when: 

Either the photoperiod is below a critical level/is below a certain number of hours

OR hours of darkness above a critical level/above a certain number of hours

Timing of breeding in animals

10. Long day breeders/Birds/Small mammals/Named example – breed in spring as photoperiod

increases

11. Short day breeders/Large mammals/Named example – breed in autumn as photoperiod

decreases

12. Young are born when conditions favourable/when food abundant

OR Young have long period of growth before winter/before unfavourable conditions

1 mark for coherence  +  1 mark for relevance

Coherence

1 The writing must be under sub headings or divided into paragraphs.

There should be a sub heading/paragraph for each of ‘Shoot growth and development’,

‘Timing of flowering in plants’ and ‘Timing of breeding in animals’.

2 Related information should be grouped together.

Information on each of ‘Shoot growth and development’, ‘Timing of flowering in

plants’ and ‘Timing of breeding in animals’ should be grouped together.  There must be

a minimum of 5 points with at least 1 point given for each group.

Both must apply correctly to gain the Coherence mark.

Relevance

1 Must not give details of any other effects of IAA or any effects of GA.

2 Must have given a minimum of 5 relevant points with at least 1 point from ‘Shoot

growth and development’ plus at least 11 point from ‘Timing of flowering in plants’ plus

at least 1 point from ‘Timing of breeding in animals’.

Both must apply correctly to gain the Relevance mark.

[END OF MARKING INSTRUCTIONS]

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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Maximum (3)

Maximum (3)

Maximum (2)

Maximum Total = 10 Marks


