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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
1. Answer ALL the questions.

2. Write ALL the answers in the ANSWER BOOK.

3. Start the answers to EACH question at the top of a NEW page.

4. Number the answers correctly according to the numbering system used in this
question paper.

5. Present your answers according to the instructions of each question.

6. ALL drawings MUST be done in pencil and labelled in blue or black ink.
7. Draw diagrams, tables or flow charts ONLY when asked to do so.

8. The diagrams in this question paper are NOT necessarily drawn to scale.
9. Do NOT use graph paper.

10.  You must use a non-programmable calculator, protractor and a compass,
where necessary.

11.  All calculations to be rounded off to TWO decimal spaces.

12.  Write neatly and legibly.
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SECTION A

QUESTION 1

1.1 Various options are provided as possible answers to the following questions.
Choose the correct answer and write only the letter (A—D) next to the question
numbers (1.1.1 to 1.1.10) in the ANSWER BOOK, for example 1.1.11 D.

1.1.1  Cells that can differentiate into any type of cells are called ...

A sexcells.

B  daughter cells.
C stem cells.

D haploid cells.

1.1.2  Which ONE of the following processes is responsible for the production
of male gametes?

A  Spermatogenesis
B  Oogenesis

C Ejaculation

D  Ovulation

1.1.3 The diagram below shows a male and female fish during reproduction.
The female fish releases hundreds of ova into the water. The male fish
swims close by and releases his sperm over the eggs. The fertilised eggs
attach to water plants.

The reproductive strategies represented above are ...

external fertilisation and vivipary.
precocial development and ovovivipary.
internal fertilisation and ovipary.
external fertilisation and ovipary.

o0 w>
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1.1.4 The function of the chorion in the amniotic egg is to ...

A allow for gaseous exchange in the egg.
B  control temperature in the egg.
C  provide nutrients for the developing embryo.

D  collect nitrogenous waste from for the developing embryo.

1.1.5 The table below shows the anti-codons of tRNA that code for different
amino acids found in human protein.

ANTI-CODONS OF tRNA | AMINO ACIDS
CAA Valine
CCC Glycine
CcGu Alanine
AAA Phenylalanine
UCG Asparagine
UAC Methionine
GGU Proline
AGC Tryptophan
UCA Serine

What is the corresponding amino acid for the DNA base triplet TCG?

A Alanine

B  Tryptophan

C Serine

D  Asparagine

1.1.6 The diagram below represents three phases of meiosis.

Phases of meiosis

The correct order of the phasesiis ...

A 1, 2 and 3.
B 2,3and 1.
C 1,3and2.
D 2,1and3.

Copyright reserved
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1.1.7 The peripheral nervous system is made up of ...

oo w>

motor and sensory neurons.

sympathetic and parasympathetic nervous systems.
cranial and spinal nerves.

connector neurons.

QUESTIONS 1.1.8 AND 1.1.9 REFER TO THE INFORMATION BELOW.

In pea plants, yellow seed colour (Y) is dominant over green seed colour (y).
Smooth seed texture (S) is dominant over wrinkled seed texture (s).

A student crossed a plant which had yellow wrinkled seeds with a plant which
had green smooth seeds.

1.1.8 Which ONE of the following shows possible alleles present in a gamete
that is produced by the plant with yellow wrinkled seeds?

A
B
C
D

YYss
yySS
yS
Ys

1.1.9 Which ONE of the following is a possible representation of the
genotypes of the P1 generation?

A
B
C
D

YYSS xyyss
Yyss X yySs
YYSS x yySs
Yyss x YySs

1.1.10 Which ONE of the following monohybrid crosses will result in a
phenotypic ratio of 1 : 1?
A cross where ...

A
B

C
D

Copyright reserved

both parents are heterozygous.
one parent is heterozygous and the other parent is homozygous
dominant.
one parent is heterozygous and the other parent is homozygous
recessive.
both parents are homozygous for the dominant characteristic.

(10x2) (20)
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1.2 Give the correct biological term for EACH of the following descriptions. Write
only the term next to the question numbers (1.2.1 to 1.2.10) in the ANSWER

BOOK.

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

1.2.10

A genetic disorder characterised by the absence of a blood-clotting
factor

The phase of meiosis during which homologous chromosomes
separate and start moving towards opposite poles

The defect in cell division that leads to Down syndrome
The structure that is made up of chromatids joined by a centromere

The structure in the cell responsible for producing spindle fibres during
meiosis

A disease characterised by the breaking down of the myelin sheath

An eye defect caused when the lens cannot flatten enough to focus the
light on the retina

The structure that conducts the nerve impulse from the cochlea to the
cerebrum

The hormone responsible for female secondary characteristics
The fluid responsible for controlling the temperature of the developing

human foetus
(10x 1)

1.3 Indicate whether each of the descriptions in COLUMN I, applies to A ONLY, B
ONLY, BOTH A and B, or NONE of the items in COLUMN Il. Write A only, B
only, both A and B, or none next to the question numbers (1.3.1 to 1.3.3) in

the ANSWER BOOK.
COLUMN | COLUMNIII
1.3.1 | Crossing over A: Genetic variation
B: Increase in number of chromatids
1.3.2 | Hypothalamus A: Controls breathing
B: Controls temperature
1.3.3 | Progesterone A: Formation of corpus luteum
B:

Inhibits the secretion of LH

Copyright reserved

(83x2)

(10)

(6)
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1.4 The diagram below represents a reflex arc.

1.4.1 Give only the LETTER of the part that represents the:
(a) Effector
(b) Interneuron/Connector neuron
(c)  Sensory neuron
1.4.2 Give the LETTER and NAME of the neuron in the diagram that is
probably damaged if a person is able to feel the heat of the candle’s

flame, but is not able to move their hand away.

1.4.3 State if the nerve impulse travels from D to E or from E to D.

(1)
(1)
(1)

(2)
(1)

Copyright reserved Please turn over
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1.5 The diagrams below represent the eye.

DIAGRAM 1 DIAGRAM 2

1.5.1 Give the LETTER and NAME of the part that:
(a) Contracts to change the shape of the lens
(b) Controls the amount of light that enters the eye
(c) Is protected by the conjunctiva

1.5.2 Study DIAGRAM 1 and DIAGRAM 2. What process is responsible for
the change in the shape of part E?

1.5.3 Which diagram (1 or 2) represents the state of the eye when a person is
reading a book?

TOTAL SECTION A:

(1)
50
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SECTION B
QUESTION 2
2.1 Below is a sketch of the structure of DNA done by Francis Crick.
211 Give the name of the scientist that worked with Francis Crick to discover
the structure of DNA. (1
2.1.2 Describe the structure of DNA that is shown in the above sketch. (1)
Samples from an ill person showed two different kinds of nucleic acids in
their cells — both their human DNA and the RNA of viral nucleic acids.
The results of the percentage of nitrogen bases for the nucleic acids in
the samples are shown in the table below.
NITROGENOUS BASE
SAMPLE
A T G C U
21 21 29 29
24 0 36 27 13
2.1.3 Which sample (1 or 2) contains the human DNA? (1)
2.1.4 Explain ONE reason for your answer in QUESTION 2.1.3. (2)
2.1.5 Draw a simple labelled diagram to show the components that make up
ONE nucleotide in DNA. (3)
2.1.6 Tabulate ONE way in which an RNA nucleotide differs in structure from a
DNA nucleotide. (3)
Copyright reserved Please turn over
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2.2 In the 1960s an insecticide, DDT, was widely used to control insect pest
populations.

The graph below shows the number of mosquitoes of 2 phenotypes:
- Those resistant to DDT
- Those non-resistant to DDT

100

=—=@==Non-resistant == «<X== Resistant
90

80

70

60

50

40

30

Number of mosquitoes

20

10

0
1965 1966 1967 1968 1969 1970

Spraying starts Spraying stopped
Year

Scientists collected this data from 1965, when DDT was first used, through to 1970.
Spraying with DDT was stopped in 1968. Scientists found that resistant mosquitoes
have a single mutation in the gene named GSTe2. This mutation makes insects
produce a protein that helps the breakdown of DDT so that it is no longer toxic. This
means that the mosquito can survive by breaking down the poison into non-toxic
substances.

The normal DNA segment and the mutated DNA segment in the GSTe2 gene are
shown below:

TACTCGCAT
] Normal DNA

TACTCGGAT Mutated for resistance
[ A A A A A

2.21  Write the sequence of the mRNA strand produced by the ‘Normal DNA’. (2)

2.2.2 Describe the process during which the ‘Normal DNA'’ strand is transcribed
into MRNA. (4)

2.2.3 Explain how this mutation resulted in the resistance to DDT in mosquitoes. (4)

Copyright reserved Please turn over
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2.3 The diagram below shows some of the changes that take place during the
menstrual cycle.

11

_ Y W™
Ovarian e B @:_;l ( D) e | 3;1
cycle . ) ==

Uterine
cycle
Day 28
2.3.1 The menstrual cycle is controlled by hormones. Name ONE hormone
which will increase in level between day 2 and day 10.
2.3.2 Give ONE observable reason for your answer to QUESTION 2.3.1.
2.3.3 Explain the evidence from the diagram which indicates that fertilisation
took place.
2.3.4 Describe the developmental changes in the fertilised ovum until
implantation occurs in the uterus.
2.3.5 Some females use an ovulation monitor so that they can be aware of the

Copyright reserved

days when they are fertile. These monitors measure the level of
hormones in the blood.

Explain which hormone is likely to be monitored by the ovulation monitor.

(1)
(1)

(3)
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2.4
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Read the information below.

The American chestnut tree grows in the forests in America. Its nuts provide food
for humans, habitat for wildlife, fruit for food for wildlife and are also a valuable
source of timber. There used to be about 4 billion American chestnut trees but
today only a few grow in the forests. The trees are under threat from a fungal
disease called blight.

Scientists have attempted to create blight-resistant chestnuts. They inserted a
gene from wheat called O1 into the tree’s genome. The gene codes for the
enzyme that protects the tree from blight.

The diagram below shows the process used to create resistant chestnut trees.

Petri dish containing
groups of plant cells,

Bacterium each with O1 gene
i gp . o1 gene Plant cell \
Step 1 Step 2 1
ks Recomblnant T
ut made < ==
plasmid -
in plasmid DNA carrying
O1 gene in plant
chromosomes

2.4.1 Name the technology used to produce the resistant American chestnut
trees.

24.2 Explain ONE way how the decrease in American chestnut trees will
affect the biodiversity of the forest.

2.4.3 Describe in your own words how the DNA of bacteria can be changed.

244 Describe how the modified chestnut trees can have a negative effect on
the environment.

(1)

(2)
)

(2)
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2.5 The diagram below represents two phases of meiosis.

= =
DIAGRAM A DIAGRAM B

2.5.1 Identify the phase represented by DIAGRAM B. (1)
2.5.2 Describe the events in the phase that follows DIAGRAM A. (3)
2.5.3 Name ONE place in the human female where meiosis takes place. (1)
[50]

Copyright reserved
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QUESTION 3

3.1 Menkes syndrome is caused by a sex-linked disease. It is caused by a mutation

in the gene coding for a protein called ATP7A, which is responsible for
transporting copper into cells. Symptoms include easily broken hair, a loss of

early developmental skills, weak muscle tone, sagging facial features, seizures,
and nervous system deterioration.

13 14
XRXR

O Normal female
15 16

Normal male

- Male with Menkes
syndrome

3.1.1  Name the type of diagram shown above.

3.1.2 Define a sex-linked disease.

3.1.3 How many generations are shown in the diagram?
3.1.4 Is Menkes syndrome recessive or dominant?

3.1.5 Give a reason for your answer in QUESTION 3.1.4.

3.1.6 Using symbols XR and Xr to provide the genotypes of the following
individuals:

(@) Individual 2

(b)  Individual 5

(1)
(1)
(1)
(1)
3)

(1)
(1)

Copyright reserved Please turn over
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3.1.7

3.1.8

Use a genetic cross to show the chances of the next child born from
individuals 13 and 14 (XRXR) will be born with Menkes syndrome.

Explain why it is more common for boys to suffer from Menkes
syndrome than girls.

3.2 The diagram below represents a part of the human ear.

A

Q B
)

— D 6O
e

G F E

3.2.1

3.2.2

3.2.3

Copyright reserved

Provide labels for parts labelled:

(@) D

(b) E

Give the LETTER and NAME of the part that:

(@) Is responsible for directing sound waves to the middle ear

(b)  Contains receptor cells that detect change in direction of the
head

Read the extract below.

Glue ear is a condition where fluid builds up inside your middle ear and
becomes thick and sticky. It is common in young children and often
occurs after a cold or an ear infection.

Glue ear can cause hearing loss.
The fluid may clear up by itself without treatment, but it can take up to

3 months. If the fluid doesn’t clear up, it can be treated with tiny tubes
called grommets that help the fluid drain.

(@)  Explain how glue ear leads to hearing loss.

(b) In which part of the ear is a grommet inserted?

(6)

(2)

(1)

(2)

Please turn over
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3.3 Refer to the diagram below.

3.3.1

3.3.2

3.3.3

3.34

Copyright reserved

Give the names of parts labelled:
@ C

(b) D

Give the function of part B.

Give the LETTER and NAME of the part that would probably be
damaged if a person suffered hearing loss after a car accident.

A brain tumour is a mass or growth of cells in the brain which may affect
the normal functioning of the brain.

A young girl is taken to hospital as she is experiencing a loss of balance
and fine motor skills. She is diagnosed with a brain tumour.

Explain in which area of the brain the tumour is growing.

(EC/JUNE 2024)

(1)
(1)
(2)

(2)

3)
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3.4 Anabolic android steroids (AAS) are widely used by athletes to gain muscle
strength, shape, and performance. There is an increase in athletes using AAS
and concern has been raised that AAS could affect male fertility.
Scientists wanted to investigate the effect of AAS on male fertility.
The study was conducted on 90 males who were divided into three groups:
e 30 healthy male athletes who used AAS
e 30 healthy male athletes that did not use AAS
e 30 healthy males that did not participate in sport and did not use AAS
Their sperm count per m{ was measured to determine fertility.
A high sperm count indicating a male is more fertile.
AVERAGE TESTOSTERONE
GROUP TREATMENT SPERM COUNT | CONCENTRATION
(million per m&) (ng/m¢e)
Athletes that took
A AAS 11,87 2,22
Athletes that did not
B take AAS 47,46 5,55
Non sport group who
C | did not take AAS 48,1 5,74
3.4.1  Why do athletes take AAS? (1)
3.4.2 Give the:
(@) Dependent variable (1)
(b)  Independent variable (1)
3.4.3 Give TWO ways the scientists could have improved the validity of the
investigation. (2)
3.4.4 Why was group B included in the investigation? (3)
3.4.5 Explain the relationship between sperm count and testosterone levels. (3)
3.4.6 Explain ONE other factor that can reduce sperm production in men. (2)
[50]
TOTAL SECTION B: 100
GRAND TOTAL: 150
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PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1.

10.

11.

12.

13.

14.

If more information than marks allocated is given
Stop marking when maximum marks are reached and put a wavy line and ‘max.’
in the right-hand margin.

If, for example, three reasons are required and five are given
Mark the first three irrespective of whether all or some are correct/incorrect.

If whole process is given when only a part of it is required
Read all and credit the relevant part.

If comparisons are asked for but descriptions are given
Accept if the differences/similarities are clear.

If tabulation is required but paragraphs are given
Candidates will lose marks for not tabulating.

If diagrams are given with annotations when descriptions are required
Candidates will lose marks.

If flow charts are given instead of descriptions
Candidates will lose marks.

If sequence is muddled and links do not make sense

Where sequence and links are correct, credit. Where sequence and links are
incorrect, do not credit. If sequence and links become correct again, resume
credit.

Non-recognised abbreviations
Accept if first defined in answer. If not defined, do not credit the unrecognised
abbreviation but credit the rest of the answer if correct.

Wrong numbering
If answer fits into the correct sequence of questions but the wrong number is
given, it is acceptable.

If language used changes the intended meaning
Do not accept.

Spelling errors
If recognisable, accept the answer, provided it does not mean something else
in Life Sciences or if it is out of context.

If common names are given in terminology
Accept, provided it was accepted at the provincial marking guideline discussion
meeting.

If only the letter is asked for but only the name is given (and vice versa)
Do not credit.
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15. If units are not given in measurements
Candidates will lose marks. Marking guideline will allocate marks for units
separately.

16. Be sensitive to the sense of an answer, which may be stated in a different
way.

17. Caption
All illustrations (diagrams, graphs, tables, etc.) must have a caption.

18. Code-switching of official languages (terms and concepts)
A single word or two that appear(s) in any official language other than the
learners' assessment language used to the greatest extent in his/her answers
should be credited if it is correct. A marker that is proficient in the relevant official
language should be consulted. This is applicable to all official languages.
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SECTION A
QUESTION 1

1.1 Cvv
AvVY
Dvv
AvVY
Dvv
Dvv
Cvv
Dvv
Bvv

0 Cvv

-_—

2 OCoO~NOOOAPRWN -

_e e A D A

1.2 Haemophilia v/

Anaphase 1 v
Non-disjunction v/
Chromosome v/

Centriole v'/centrosome
Multiple sclerosis v/
Short-sightedness v'/Myopia
Auditory nerve v/

Oestrogen v

.10  Amniotic v fluid

RS NS\ \p \ L L L N W "
R o o 1o o 1o o o 1o o
2 OO NOOOGPA,WN -

1.3 Aonly vv
B only vv/

1.3.3 B only viv’

141 (@) EV
(b) AV
c) CV

—_
W
N —

14 142 F v motor neuron v'/efferent neuron
143 DtoEV
1.5 1.51 (@) A v ciliary muscle v
(b) CVirisv
(c) D v corneav

15.2 Accommodation v’

1.5.3 (Diagram) 2 v/

Copyright reserved

(20x 1)  (20)

(10x1)  (10)

(6)
(1)
(1)
(1)
(2)
(1)
(2)
(2)
(2)
(1)
(1)
TOTAL SECTION A: 50
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QUESTION 2

21 211
21.2
213

214

21.5

21.6

2.2.1
222

223

Copyright reserved

(James) Watson v/
double helix v

Sample 1 v

e |n Sample 1 the number of A/adenine equals the number of T/thymine
and G/guanine is equal to C/cytosine v'v//In a DNA molecule A/G and
T/C are complementary pairs and are therefore equal.

OR
e There is no U/uracil in sample 1 v'v/DNA does not contain U/uracil.

Phosphate

(Deoxyribose) Sugar

Nitrogenous base

Marking guideline for drawing a nucleotide:

Criteria Mark allocation
Phosphate diagram and labelled in correct
position 1 mark
Sugar diagram and labelled in correct position 1 mark
Nitrogenous base diagram and labelled in correct
position 1 mark

DNA RNA
Has thymine base v/ Has uracil base v
Deoxyribose sugar v/ Ribose sugar v
Table v + any ONE difference v'v/

A-U-G-A-G-C-G-U-A vv/

e The (double helix) DNA unwinds v

The (double-stranded) DNA unzips v//weak hydrogen bonds break to
form two separate strands.

One strand is used as a template v

to form mRNA v

using free floating RNA nucleotides v in the nucleus

which joins to their complimentary bases v/ A-U and C-G (Any 4 x 1)

C was replaced with G in DNA ...

e Therefore, the mRNA will change from G to C v/

e The tRNA will change from Cto G v

e This would code for a different amino acid v/

e Which would code for the protein which breaks down DDT v/

(1)
(1)
(1)

(2)

3)

3)
(2)

(4)

(4)
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23 2.3.1
23.2

233

234

2.3.5

24 241

242

243

244

24 251

252

253

Copyright reserved

FSH v’ / oestrogen

e FSH —follicle starts to develop v'/grow
OR
e QOestrogen — endometrium starts to thicken v/
(NB: Reason for hormone must correspond to hormone given in 2.3.1)

e The corpus luteum does not degenerate v after day 28

e and continues to produce progesterone v’

¢ which maintains the endometrium after day 28 v’/ endometrium does
not degenerate

The zygote v

divides by mitosis v/

to form a (solid) ball of cells v

called a morula v

which then develops into a hollow ball of cells v
called the blastula v / blastocyst

LH v would be monitored.
e Ovulation takes place when LH peaks v' /reaches maximum.
e therefore, the ovum would be available for fertilisation v/

Genetic engineering v’/ Recombinant DNA

e There will be no nuts as food for humans v’/ no timber
e Which will reduce the number of people v

OR
¢ No habitat for wildlife v/ Fruit as food for wildlife
Which would reduce the number of animals v/

A plasmid is removed from the bacteria v’

it is spliced open v" using an enzyme

the desired gene is extracted v/

and inserted into the plasmid v/

the plasmid is placed back into the bacteria v/

They can become invasive v’ because they are no longer.
controlled by the disease v

Metaphase 1 v

e Spindle fibre shorten v/
e Centromere splits separating each chromosome into two v/
e daughter chromosomes are pulled to opposite poles v/

ovaries v’

(1)

(1)

3)

(6)

3)
(1)

(2)

)

(2)
(1)

3)

(1)
[50]
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QUESTION 3

3.1

3.1.1
3.1.2

3.1.3
3.1.4

3.1.5

3.1.6

3.1.7

Pedigree diagram v/ (1)
Mutation/gene for disease found on the X/sex chromosomes/

gonosomes v/ (1)
4v (1)
recessive v’ (1)

e Individuals 2 /7 /10 do not have Menkes syndrome v/
e however, they (2 /7 /10) carry the allele v
e because they have a child 5 /13 / 15 who has Menkes syndrome v/ (3)

(@) XRXV (1)
(b) XY V (1)
P4 Phenotype Male with Menkes « Normal Female v
Syndrome

Genotype XY X  XRXR v
Meiosis

G/gametes X , Y x XR | XR Vv
Fertilisation W
F1 Genotype XRXr ;' XRXr : XRY : XRY Vv

\_Y_} \_Y_}

Phenotype 2 Normal females: 2 Normal males v
*0% chance for the next child to have
Menkes syndrome v
P1and F1v
Meiosis and fertilisation v
*1 compulsory + Any 5

OR
P1 Phenotype Male with Menkes « Normal Female v
Syndrome
Genotype XY x XRXR v
G/gametes X Y

Meiosis xR XRX xXRY

XR XRXr XRY
Fertilisation 1 mark for correct gametes v’

1 mark for correct genotypes v~
Phenotype 2 Normal females: 2 Normal males v
*0% chance for the next child to have
Menkes syndrome v’
P1and F1v
Meiosis and fertilisation v/

*1 compulsory + Any 5 (6)
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318 o
32 321 (a)
(b)

322 (a)

(b)

323 (a)

(b)

33 331 (a)

3.3.2 Connects/allows communication between the left and right

Males only have 1 X chromosome v / XY
If they carry the Menkes syndrome allele on the X chromosome
they will have the disease v

Eustachian tube v/
Round window v/

G v — auditory canal v’
B v/ — semi-circular canals v’

e The fluid in the middle ear prevents the ossicles

vibrating freely v*

e Therefore less/no vibrations are transmitted to the oval

window v/
e Less/no pressure wave are set up in the inner ear v/
e The organ or corti is stimulated less v'/not stimulated.

¢ Impulse is not sent on the auditory nerve to the cerebrum to

be interpreted v

(*1 Compulsory + Any 3)

Tympanic membrane v'/ear drum

cerebellum v/
Medulla oblongata v/

hemisphere of the cerebrum v'v/

3.3.3 A VY —cerebrum v

3.34 o

The cerebellum is damaged v

Due to no coordination of the voluntary movements v' by the
cerebellum

The cerebellum is responsible or balance and coordination v/

3.4 3.4.1 togain muscle strength, shape and performance v’

342 (a)

(b)

Male fertility v/

AAS v (not effect of AAS)

3.4.3 same age v of males
same amount of AAS v’ taken

3.4.4

Copyright reserved

Acts as a control v
To show the results obtained by Group B v/
Are caused by the AAS v

And not by the exercise v (Any 3 x1)

(2)
(2)

)
(1)
(1)
(1)

(3)
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3.4.5 The higher the level of testosterone v the higher the sperm count v
Testosterone stimulates the production of sperm v/ (3)
3.4.6 Hightemperatures v would cause sperm to not mature v'/be deformed (2)
[50]
TOTAL SECTION B: 100
GRAND TOTAL: 150
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