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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 your 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.

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

6. ALL drawings should be done in pencil and labelled in blue or black ink.
I Draw diagrams 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 may use a non-programmable calculator, protractor and a compass.
11, 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 answer and write only the letter (A-D) next to the question numbers
(1.1.1t0 1.1.10) in the ANSWER BOOK, e.g. 1.1.11 D.

= A gene codes for the production of...

A achromosome.

B a protein.
C an allele.
D DNA.

112 The centromere splits, separating chromosomes during...

A anaphase Il.
B anaphase I.
C telophase Il.
D telophasel.

1.1.3 The importance of meiosis is to...

A create diploid gametes.

B half the chromosomes during meiosis to overcome the doubling
effect of fertilization.

C make sure individuals are identical from one generation to the next.

D maintain a changing chromosome number in every generation.

1.14 Hypophosphatemia is inherited as an X-linked dominant trait. A male with
hypophosphatemia marries a normal female.

Which ONE of the following predictions is true about the inheritance of
this disorder?

All of their sons would inherit the disorder.

All of their daughters would inherit the disorder.

About 50% of their sons would inherit the disorder.
About 50% of their daughters would inherit the disorder.

o0Ow>
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1.1.5  Which ONE of the following patterns of inheritance best explains the

transmission of the trait?
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O

oO0Ow>

Sex-linked dominant
Sex-linked recessive
Autosomal dominant
Autosomal recessive

1.1.6 A homozygous black rabbit was crossed with @ homozygous white rabbit.
All the offspring had grey fur.

Which ONE of the following combinations was the genotype of the parents

and the offspring?

BLACK RABBIT | WHITE RABBIT GREY FUR RABBIT
A | BB bb Bb
B | BW BW BW
C | BB WW BW
D | Bb Bb BB

1.1.7 An example of continuous variation can be found in...

A  blood grouping.
B genders.

C eye colour.

D running speed.

1.1.8 Which theory is used to describe a sudden change in the environment
leading to the rapid development of new species?

A Punctuated equilibrium
B Darwinism

C Lamarckism

D

Natural selection
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1.1.9 Jean Baptiste de Lamarck explained evolution as...

survival of the fittest.

inheritance of acquired characteristics from previous generations.
long periods of time where species do not change.

competition leading to some organisms less suited to die before
reproduction.

oOO0Ow>

1.1.10  The isolation mechanism explaining why male animals are often brighter
coloured than females of the same species, is known as...

breeding at different times of the year.

prevention of fertilization.

species specific courtship behaviour.

infertile offspring. (10x 2) (20)

(W@ Reviy 2

1.2 Give the correct biological term for each of the following descriptions. Write only
the term next to the question number (1.2.1 to 1.2.10) in the ANSWER BOOK.

1.2.1 The fluid of the nucleus where free nucleotides are found
1.2.2 A type of nucleic acid used in tracing female ancestry

123 The cell division resulting in genetically identical cells in order to heal
wounds

1.24 A process during which chiasma is formed

1.2.5 The biotechnological process that produces genetically identical
organisms

1.2.6 The type of inheritance involving alleles that are equally expressed in the
phenotype of heterozygous offspring

2.7 The non-sex chromosomes in humans
1.2.8 An opening at the base of the skull determining bipedalism

1.2.9  The type of evidence for human evolution that includes tools, artefacts
and rituals

1.1.10 The process responsible for creating all the different breeds of
domesticated dogs (10x 1) (10)
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1.3 Indicate whether each of the statements in COLUMN | apply to A ONLY, B ONLY,
BOTH A AND B or NONE of the items in COLUMN II. Write A only, B only, both
A and B or none next to the question number (1.3.1 to 1.3.3) in the ANSWER

BOOK.
COLUMN | COLUMN II

1.3.1 | The DNA containing material in } A: | Chromatin

the nucleus of a non-dividing cell | B: | Chromatids
1.3.2 | A prognathous jaw is indicative | A: | Bipedalism

of... B: | Quadrupedalism
1.3.3 | A disorder caused by a gene A: | Colour-blindness

mutation B: | Haemophilia

(3x2) (6)

1.4 In a certain species of snail, shell colour is controlled by a gene with three alleles.
The shell may be brown, pink or yellow. The allele for brown colour, CB, is dominant
over the other two alleles. The allele for pink, CP, is dominant over the allele for
yellow, CY.

A cross between two pink-shelled snails only produced pink-shelled and yellow-
shelled snails.

1.41 Give:
(a) The genotype(s) of the parent snails. (2)
(b) All possible genotypes of the offspring. (3)
(c) The ratio of phenotypes in the offspring. (2)

(7)
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1.5 The following diagram represents the evolution of humans and our ancestors.

Ardipithecus ramidus

~,‘.‘.| -I_P—Austmlopn‘hocus aeth:opncus

| Hafo sapiens
Homo erefrus :
T
Australopithecuts 1 lomo habilis
afarensis =
r I Auitralopimews africanus

Y | amnmmpus robustus
‘ L L—Paranthropus boisei
I
45 40 35 30 25 20 15 .10 05 O

Million years ago

1.5.1

1.5.2

1.5.3

1.54

1.5.5

1.5.6

1.5.7

Identify the diagram represented above.

How many genera are represented in the above diagram.

To which family does the organisms represented in this diagram belong?

Which species is the oldest according to this diagram?

When did Australopithecus africanus first appear on earth?

Which species co-existed with Homo sapiens?

When did the species known as the “handy man” go extinct?
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SECTION B
QUESTION 2
2.1 The DNA profiles below were taken at two crime scenes. The first crime was a

house that had been broken into and burgled. The second crime scene was a flat
where a man was found murdered two weeks later.
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Crime scene 1 Crime scene 2
2.1.1  Name the technique used in this criminal investigation. (1)
2.1.2 (a) Using the evidence provided, suggest who robbed the house. (2)
(b) Give a reason for your answer. (1)
2.1.3 (a) Using the evidence provided, suggest who murdered the man in the

flat. (1)
(b) Give a reason for your answer. (1)

2.1.4 State the evidence shown in the DNA profiles that could have been used
by the police to work out that the two crimes were connected. (2)

(8)
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2.2 The diagram below is a schematic representation of protein synthesis.

4
1
TA A \
AT U
GC £
Process 4 h“ c
{ T
S c
A
=2 %}— 5
N

cC
2.2.1 Identify:
(a) Molecule R (1)
(b)  Process Z (1)
2.2.2 Determine the sequence of the nitrogenous bases at area S. (1)
2.2.3  Which amino acid will be brought to area P? (1)
2.24 Name the type of sugar that forms part of the structure of molecule R. (1)

(3)
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2.3 Homo sapiens are more efficient water seekers than our closest extinct relatives

due to an enzyme called ADSL. This enzyme has 484 amino acids.

The table below shows the amino acids and their corresponding anticodons.

Anticodons Amino acid
AGU Serine (Ser)
GUU Valine (Val)
CuUu Leucine (Leu)
GCU Alanine (Ala)
ACA Proline (Pro)

2.3.1

2.3.2

How many anticodons code for 484 amino acids?

A mutation occurs during replication. The mutation results in the amino
acid alanine (Ala) being replaced by valine (Val).

Use the table and explain how this mutation will affect the protein that is

synthesized.

2.4 The diagram below represents a human cell during meiosis.

241

24.2

243
244

245

Identify the phase represented above.

Provide labels for the following structures:

(a) A

(b) B

Describe the composition of a chromosome.

Does this cell represent a gamete or somatic cell?

Give a reason for your answer in Question 2.4.4.

Copyright reserved
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25 The extract below describes the development of Klinefelter syndrome in
males.

During meiosis a mutation in the sex determining chromosomes can result
in a male having XXY chromosomes leading to the development of
Klinefelter syndrome. It is characterised by a tall stature, small testes, low
testosterone (hypogonadism), infertility, language-based learning delays,

and sometimes social/emotional challenges like shyness.

2.5.1 Give the biological term for sex determining chromosomes. (1)

2.5.2 Identify the type of mutation described in the above extract. (1)
2.5.3 Explain how a mutation during spermatogenesis can result in a son with

Klinefelter syndrome. ()

(7)

2.6 In cats, one gene controls fur colour and another controls fur length. The colour
can be black (B) or Siamese (b). Hair length can be short (T) or long (t).

A cat breeder crosses a short-fur Siamese coloured female with a long-fur black
male.

2.6.1 State the characteristics that are being investigated. (2)

262 Give (the):

(a) Phenotypes of the offspring with TtBb genotype. (2)

(b)  ALL the possible genotypes of the gametes produced by a
heterozygous short-fur Siamese female. (2)
2.6.3 State Mendel’s law of independent assortment. (2)

(8)
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2.7 The diagram below shows the pattern of blood groups inheritance in a family.

A B

O

O

A Y

2.7.1

2.7.2

2073

274

Give the number of genes that contral the blood groups.
Blood groups are controlled by multiple alleles.
Explain what is meant by multiple alleles.

State ALL the possible genotypes of individual Y.

Explain why the use of blood groups for paternity is not conclusive.

Copyright reserved
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QUESTION 3

3.1 Brown enamel of the teeth is a sex-linked trait. A dominant allele on the X
chromosome causes brown teeth in humans.

3.1.1 Explain why more males than females have white teeth. (2)
3.1.2 A man with brown teeth married a woman with white teeth.

Use a genetic cross to show the possible phenotypic ratios of their children.
Use B for brown teeth and b for white teeth. (6)
(8)

3.2 Scientists think genetic engineering may be one solution for the food security
problem. They genetically engineered golden rice to contain beta carotene which
the body can use to make vitamin A.

The following steps were used in the process:

- The gene for beta carotene is removed from the DNA of daffodils.

- The gene is replicated and then inserted into a plasmid.

- Plasmid is inserted into bacteria.

- The bacteria are added to a petri dish containing rice embryos. They ‘infect’
the embryos and transfer the gene.

- Genetically engineered rice plants are crossed with types of rice that grow

locally.
3.2.1  What is genetic engineering? (1)
3.2.2 Explain why it is important that only the gene that is required from the
daffodil is removed from the daffodil DNA. (2)
3.2.3 Explain why the scientists replicate the genes that have been isolated
before inserting them into the plasmid. (2)
3.2.4 Name the vector that is used to genetically engineer golden rice. (1)

3.2.5 Why are the genetically engineered golden rice plants are crossed with
types of rice that already grow locally. (2)

(8)
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3.3 The diagram below represents some core concepts of evolution.

MDE/September 2026

Biological evolution

Different
species

m
=
Q.
1]
=
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Variance
>  Meiosis
£ D
> E
> F

3.3.1
3.3.2
3.3.3

3.3.4

Define the term biological evolution.

Provide the evidence for evolution represented by A, B and C.

Define same species.

(1)
3)
(1)

Identify the factors, D, E and F, contributing to genetic variance among
individuals of the same species.

3.4 Describe the process of natural selection according to Darwin.
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3.5 Species adapted for upright walking have longer legs, while species adapted for
climbing and suspension have longer arms.

Scientist wanted to measure and compare arm and leg lengths in hominins and
apes and calculate limb proportion ratios as evidence for evolutionary adaptation
and common ancestry.

Arm-to-Leg Ratio = Arm Length + Leg Length
e Ratios near or above 1.0, indicating longer arms for climbing ability

o Ratios well below 1.0, reflecting longer legs adapted for walking and
running.

This table compares estimated arm and leg proportions across major hominid

species.
Estimated Arm | Estimated Leg | Arm-to-Leg

Species Length (cm) Length (cm) Ratio
Australopithecus 85 75 143
afarensis
Pan troglodytes 95 80 1.30
Homo habilis 80 85 0.94
Homo erectus 78 92 0.85
Australopithecus 82 80 1.03
africanus
Homo sapiens 75 95 X

3.5.1  Name THREE upper limb characteristics shared amongst hominids.
3.5.2 Calculate Homo sapiens arm to leg ratio at X.

3.5.3 Draw a bar graph to represent the arm to leg ratios of the different species
from the oldest to the youngest.

3.5.4 What evolutionary trend can be observed from the graph?

3)
(2)

(6)

(1)
(12)
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3.6 The extract below shows the impact of the Isthmus of Panama on the porkfish
species.

The formation of the Isthmus of Panama (land strip connecting two continents and
separating two water bodies) around 3.5 million years ago created a land bridge,
physically separating ancestral porkfish populations that once lived in the same
region. Today the Porkfish species found in the Atlantic and Pacific oceans are no
longer able to interbreed.

Atlantic

th
Sianmo repn )-%”:CS com

Panama Porkfish

3.6.1 Describe the speciation of porkfish now found in the different oceans. (8)
[50]
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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 is 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 relevant part.

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

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

If diagrams are given with annotation 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 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 is accepted at the provincial memo discussion meeting

If only letter is asked for and only 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. Memorandum 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 appears 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. This is applicable to all official languages.

19. Changes

No changes must be made to the marking guidelines without consulting the Provincial
Internal Moderator.
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SECTION A

QUESTION 1

1 Bvv
AV Y
Bvv
Bv'v
Cv'v.
Cvv
Dvv
AV Y
Bvv

10  Cvv (20)

S G G WINPT N VI G I S Y
= OO ~NOOU A WN =

1.2 Nucleoplasmv’
Mitochondrial DNAv /mtDNA
Mitosisv’
Crossing overv’
Cloning
Co-dominancev’
Autosomesv’
Foramen Magnumv
Culturalv'evidence
0 Artificial selectionv’/selective breeding (10x 1) (10)

. S S - S S . L~ 3
PRNNPDNNDNDNNDN
OO ~NOOOPEWN =

13 1.34 A onlyv'v
1.3.2 B onlyv'v'
133 Both A and Bv'v (3x2) (6)

14 141 (@ - CPCYvand
. CPQYv
OR
- both CP CYvv )

(b) - CPCPv
-« CRaY,
. CYCY 3)

(c) 3 pink: 1 yellowv'v (2)
7
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1.5.4

1.5.5
1.5.6

1.5.7
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Phylogenetic treev’
Fourv'/4
Hominidaev’

Ardipithecus ramidusv’

3 million years agov’ (accept 3.1mya — 3mya)
Homo erectusv’

1.5 million year agov’

MDE/September 2026

(1)
(1)
(1)
(1)

(1)
(1)

(1)
(7)

TOTAL SECTION A: 50
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SECTION B
QUESTION 2
21 241 DNA profilingv’ (1)
21.2 (a) The victim from the second crime scenev” and his brotherv’ (2)
(b) DNA from both of them was found at the crime scenev’ (1)
21.3 (@) The victim’s brotherv’ (1)
(b) The victim’s skin was found under his brother’s fingernailsv’
which implies that the two men had been fighting (1)
214 The police were able to match the DNA samplesv from the two
crime scenesv’
OR
The same evidencev' (DNA samples) were found in both crime
scenesv’ (2)
®)
22 221 (a) mMRNAv/messenger RNA (1)
(b) Transcriptionv’ (1)
222  AGTV (1)
223 4 (1)
224 Ribosev’ (1)
(5
23 2.3.1 484v (1)
232 - The sequence of nitrogenous bases/nucleotides on a DNA
molecule changesv’
- from GCT to GTTv/second base in DNA triplet change from Cto T
- The codon CGA changed to CAAY
- The tRNA molecule with the anticodon GCUY
- is now replaced by a tRNA molecule with the anticodon GUUY
- The sequence of amino acids changesv” and
- a different protein is formedv (7)
(13)
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24 241 Prophase IV (1)
2.4.2  (a) Nuclear membranev’ (1)
(b) Centriolev’ (1)

24.3 - Achromosome consists of two chromatidsv’

held together by a centromerev” to form replicated chromosomes
Chromatids consist of DNAv'
Containing genesv’

Any (3)
244 Somaticv cell (1)
245 - It contains a diploid chromosome numberv’
- Has homologous chromosome pairsv’
- The chromosomes are replicatedv’
(Mark first ONE only) Any (1)
(8)
25 251 Gonosomesv (1)
25.2 Chromosomalv’ mutation (1)
253 - Non-disjunction of chromosomes pair 23v" /chromosome pair 23
fails to separate
- This causes one gamete to contain both an X and Y chromosomev'
- If this gamete fuses with a normal ovumv*
- The ovum contributes another X chromosomev’
- Resulting in a zygote with XXY/XYX chromosomes v/ (5)
(7)
26 26.1 - Fur Colourv’
- Fur lengthv’ (2)
2.6.2 (@) Short fur and black furv'v'/ black short fur (2)
(b) Tbv
tbv’ (2)
2.6.3 The various factors/ alleles controlling the different characteristics

are separate entitiesv’ not influencing each other in any way,
and sorting themselves out independently during gamete
formationv’ (2)

(8)
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2.7.2

2.7.3

274
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1v/One (1)
More than two allelesv” possibly at one locus (1)
- AV

- iV (2)

- Blood groups can be used to exclude a particular manv’
- but it cannot confirm that a particular man is the fatherv’
- since a large portion of the population have the same blood

groupv’
(Mark first TWO only) Any (2)
(6)
[50]
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QUESTION 3
3.1 3.1.1 - Male have only one X chromosomev'/The Y-chromosome does not
have this allele and
- have to inherit only one recessive allelev” to have white teeth
OR
- Females have two X chromosomesv” and have to
- inherit two recessive alleles to have white teethv’
Any (2)
3.1.2 P1Phenotype Male with brown teeth x Female with white teethv’
Genotype XY X XbXP v
Meiosis
G/Gametes XB,Y X R v
Fertilisation _
F1  Genotype XB XP, XB X0, XEgEoae
3. LT 1
“ 200
Phenotype 1 female with brown teeﬁﬁ?ﬂnale with white teethv*
(phenotypes must be correct)
P+ and F1v
Meiosis and fertilisationv’ *1 compulsory mark + Any 5
OR
P1 Phenotype Male with brown teeth x Female with white teethv’
Genotype XBY X XPXP v
Meiosis
o Gametes XB Y.
Fertilisation xb XB Xb XbY
Xb XB Xb XPY

1 mark for correct gametes
1 mark for correct genotype

F1 Phenotype 1 female with brown teeth : 1 male with white teethv™*
(phenotypes must be correct)
*1 compulsory mark + Any 5
P1and F1v
Meiosis and fertilisationv’ (6)

(8)
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3.22

3.2.3

3.24

3.2.5

33 3.3.1

3.3.2

3.3.3

3.3.4
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Manipulation of genetic material (DNA/genes) in a cell of an organism
in order to get the desired characteristicsv'/ to satisfy human needs

- To ensure rice containsv’
- the desired characteristicsv’
OR
- A gene code for proteinsv’
- If other genes or DNA are present, other proteins will be made by the
plantv’

OR
- Inserting other genesv'/DNA
- could result in undesirable characteristics in ricev’

OR
- Inserting other genesv'/DNA
- could have unknown/undesirable effects on peoplev’
(Mark first ONE only) Any

- To get many copies (of the gene)v’

- In case the gene does not insert into the plasmid/hostv’

- To increase the chances of the plasmid taking the gene inv’
- Repeated attempts to insert the plasmid may be neededv’

- To insert the gene into multiple plasmidsv

Plasmidv//bacteria

- To allow the golden rice plant to adaptv'/survive in the local
environmentv’/conditions
- To increase the vitamin Av in the local rice typesv’ Any

Biological evolution is the change in the characteristics of species
over timev’

A - Fossilv’
B — Modification by descentv’
C - Biogeographyv

Organisms with similar characteristics, that are able to interbreed
and produce fertile offspringv

- Mutationsv’
- Random matingv’
- Random fertilizationv’ Any order

MDE/September 2026

(2)

(2)

(1)

(2)
(8)

(1)

(1)
(3)

(1)

(3)
(8)
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35 351

3.5.2
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Darwin's theory of evolution by natural selection:

-There is a great deal of variationv' amongst the offspring.

- Some have favourable characteristics and some do not v/

- When there is a change in the environmental conditionsv’
or if there is competition,

- the organisms with characteristics, which make them more suited
survivev’

- whilst organisms with unfavourable characteristics, which make them
less suited, die. v/

- The organisms that survive, reproducev’

- and thus, pass on the allele for the favourable characteristic to their
offspring. v/

- The next generation will therefore have a higher proportion of
individuals with the favourable characteristic.v’ Any (6)

Freely rotating shoulder jointsv’
- Longer upper armsv’

- Rotating elbow jointsv’

- Pentadactylv'/ 5 finger hand

- Opposable thumbv’
- Naked finger tipsv’
- Flat nailsv instead of claws
(Mark first THREE only) Any (3)
Arm-to-Leg Ratio = Arm Length + Leg Length
= 75 + 95v
= 0.79v @)
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Arm to leg ratios for different hominid species
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Description Mark allocation

Caption (C) 1
Bar graph drawn (T) 1
Scale (bar width and spaces, y
axis scale) (S) 1

Labels (y axis and x axis in
order from oldest to youngest,
chimpanzee can be random) (L) 1

Plotting (P) 1 —1 to 5 bars plotted correctly

2 — All bars plotted correctly

Older species has a higher arm to leg ratiov'/ longer arms/shorter legs

OR

Younger species has a lower arm to leg ratiov'/ longer legs/ shorter

arms

MDE/September 2026
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(1)
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Please turn over



Life scicDeverdeaded from Stanmorephysics.com MDE/September 2026
NSC- Marking Guidelines

36 3.6.1 - A population of ancestral porkfish becomes separated by the

Isthmus of Panamav™

- the population splits into two. v/

- There is now no gene flow between the two populations. v/

- Since each population was exposed to different environmental
conditionsv” /the selection pressure may be different

- Natural selection occurs independentlyv’ in each of the two
populations

- such that the individuals of the two populations become very
differentv’ from each other

- genotypically and phenotypically. v

- Even if the two populations were to mix againv’

- they will not be able to interbreedv’

- The two populations are now different species namely Atlantic and
Panama Porkfish.v*

* 2 Compulsory + any other 6 (8)
[50]
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