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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. Do ALL drawings in pencil and label them 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. Write neatly and legibly.
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SECTION A.

QUESTION 1

NSC Confidential

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.

1.1.1

1.1.2

1.1.3

1.1.4

Copyright reserved

Ageneis ...

A  the complete set of chromosomes of an organism.

B asegment on a chromosome, coding for a characteristic.
C the haploid number of chromosomes in a cell.

D atriplet of bases that codes for an amino acid.

The significance of DNA replication is that the cells formed at the
end of mitosis will ...

A  be genetically identical.

B contain half the number of chromosomes.

C be genetically different.

D have double the number of chromosomes.

Which ONE of the following statements is a feature of punctuated
equilibrium?

A Individual organisms adapt to changes in the environment.

B  The inheritance of acquired characteristics

C There are long periods of little or no change in a population.

D The more a structure is used, the more it develops.

Haemophilia is ...

A characterised by the inability to distinguish between red and
green.

B caused by a mutation of an allele on the X-chromosome.

C caused by non-disjunction of chromosomes during meiosis.

D caused by an allele carried on an autosome.

Which ONE of the following is an example of a heterozygous

genotype?

A XX

B BB

C RW

D aa

Please turn over
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QUESTIONS 1.1.6 AND 1.1.7 REFER TO THE DIAGRAM BELOW THAT
REPRESENTS DNA REPLICATION.

1.1.6

1.1.7

Copyright reserved

Which ONE of the following combinations CORRECTLY identifies
molecules 1, 4 and 57

OO0 >

Molecule 1 Molecule 4 Molecule 5

Nucleotide Deoxyribose Phosphate
Nitrogenous base Phosphate Deoxyribose

Nucleotide Phosphate Deoxyribose
Nitrogenous base Deoxyribose Phosphate

Which ONE of the following combinations is CORRECT for
molecules 2 and 37?

o0 m>»

Molecule 2

Molecule 3

>|d|>(d

oO|®>|>
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QUESTIONS 1.1.8 AND 1.1.9 REFER TO THE INFORMATION IN THE
DIHYBRID CROSS BELOW.

In a certain plant species, one gene controls stem colour and another controls
plant height. The stem colour can be brown (B) or red (b), while the plant height
can be tall (T) or short (t).

STEM COLOUR

PLANT HEIGHT

Plant 1 Brown Short
Plant 2 Red Tall
When plant 1 was crossed with plant 2, some of their offspring were red and
short.
1.1.8 Which ONE of the following represents the genotypes of plant 1 and
plant 27
PLANT 1 PLANT 2
A bbtt BbTt
B Bbtt bbTt
C BbTt bbtt
D bbTt Bbtt
1.1.9 The number of possible different genotypes expected in the

offspring from this cross is ...

o0 m>

Soon

6.

1.1.10 A rare form of rickets is caused by a dominant allele on the
X-chromosome.

Which ONE of the following statements is TRUE about the
inheritance of this form of rickets?

A
B

C
D

Copyright reserved

If the father is affected, all his sons will be affected.

It will be expressed more frequently in males than in females,
since males have only one X-chromosome.
If the father is affected, all his daughters will be affected.

It will only be expressed in females, since they have two
X-chromosomes.

(10 x 2)
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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 1.2.9) in the
ANSWER BOOK.

1.2.1 The bond formed between two amino acids during protein synthesis

1.2.2 An organelle that contains DNA which is used in tracing female
ancestry

1.2.3 Undifferentiated cells in animals that have the potential to become
any type of tissue

1.24 A change in the sequence of nitrogenous bases resulting in the
formation of a different protein

1.2.5 The natural shape of a DNA molecule

1.2.6 The permanent disappearance of a species from Earth

1.2.7 A type of variation with a range of intermediate phenotypes

1.2.8 An allele that is expressed in a phenotype in the heterozygous
condition

1.2.9 The position of an allele on a chromosome (9x1)

1.3 Indicate whether each of the descriptions 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 numbers (1.3.1 to 1.3.3) in

the ANSWER BOOK.
COLUMN | COLUMN II
1.3.1 The phase of meiosis during A: Anaphase |
which non-disjunction can occur | B: Anaphase Il
1.3.2 A representation of the number, | A: Phylogenetic tree
shape and arrangement of all the | B: Karyotype
chromosomes in the nucleus
1.3.3 The alleles of a gene separate A: Law of independent
into different gametes during assortment
meiosis B: Law of segregation
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1.4 The diagrams below represent cells from the same organism during different
phases of mitosis and meiosis.

1.4.1 Identify part:
(@ A (1)
(b) B (1)
(c) C (1)

1.4.2 Which diagram (V, W, X, Y or Z) represents a cell during:

(a) Prophase of mitosis (1)

(b) Metaphase I (1)

(c) Prophase I (1)
14.3 How many chromosomes will there be in each cell at the end of:

(a) Mitosis (1)

(b) Meiosis I (1)

(8)
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1.5 The diagram below represents a stage of protein synthesis. Each amino acid

(P, Q, R and S) is coded for by a different codon on this mRNA molecule.

1
(@] <
¢ M)
v Lo
2 3 4 5
A A A A
uac lgcal "' Iec g Al
L1 1 L1 L1 1 L1 1
Y4
N
© G
@) c
¢
1.5.1 Identify:
(a) The stage of protein synthesis represented
(b) Molecule 1
(c) Organelle Z
1.5.2 State the sequence of nitrogenous bases on the DNA molecule for
codon:
(@) 3
(b) 4
1.5.3 Which amino acid (P, Q, R or S) is coded for by codon 5?

Copyright reserved

TOTAL SECTION A:

Please turn over

(1)
(1)
(1)

(1)
(2)

(1)
(7)

50



Life BXewedeaded from Stanmorephysics.com DBE/November 2025
NSC Confidential
SECTION B
QUESTION 2
2.1 The diagram below represents the sex chromosomes in a female.
X X
AYa AYa
IBK ame
il T T°T°1T° T
: i—P
o4 r-4--3-44-1
./ \/ \.J \/
2.1.1 Identify structure A.
21.2 Give the biological term for the sex chromosomes.
21.3 Describe how these chromosomes would differ in the somatic cells
of a male.
214 An exchange of genetic material takes place at region P.
(@) Name the process above.
(b) Identify the phase during which the process named in
QUESTION 2.1.4(a) takes place.
(c) Give ONE reason why the process named in
QUESTION 2.1.4(a) is important.
2.1.5 Explain how the structure of the chromosomes would differ at the
end of meiosis II.
21.6 Non-disjunction of these chromosomes occurred during meiosis and

Copyright reserved

a gamete with an extra chromosome is formed. If this gamete is
fertilised by normal gametes, the resulting zygotes will not be
normal.

Explain the genetic composition of these zygotes.

Please turn over
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2.2 The diagram below shows the DNA analysis of a sample obtained at a crime
scene, a sample from the victim and samples from two suspects. In their
investigation, police conducted a comparison of the DNA to identify the criminal.

Sample from
crime scene

Sample from
the victim

Sample from
suspect 1

Sample from
suspect 2

2.21
2.2.2
2.2.3

224

2.2.5

Copyright reserved

Name the technique used in this criminal investigation.

Which ONE of the suspects (1 or 2) was at the crime scene?

Give ONE observable reason for your answer to QUESTION 2.2.2.
Give TWO possible reasons why the suspect identified in
QUESTION 2.2.2 might NOT be convicted if only this evidence is

used.

Explain how the technique named in QUESTION 2.2.1 is used in
paternity testing.

Please turn over
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2.3 CADASIL is an autosomal genetic disorder caused by a dominant allele (D).
It results in the thickening of the walls of blood vessels.

The diagram below shows the inheritance of CADASIL in a family.

OO me

KEY:

@ O

O

5 6 7 8

Female with CADASIL

Male with CADASIL O ‘ i
9 10 11

Female without CADASIL

Male without CADASIL

2.3.1

2.3.2

2.3.3

234

2.3.5
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Name the type of diagram represented above.
How many offspring do parents 3 and 4 have?
Give the:

(a) Phenotype of individual 10

(b) Genotype of individual 5

Using evidence from the diagram, explain why individuals 1 and 2
are both heterozygous.

What is the percentage chance of parents 7 and 8 having another
child with CADASIL?

Please turn over
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24 The graph below shows the distribution of blood groups for two ethnic groups
(1 and 2) in a certain country during 2021.

Percentage of people
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Which blood group:
(@) Is most common in both ethnic groups

(b) Has a higher percentage in ethnic group 1 than in ethnic
group 2

State ALL the possible genotypes of 11% of the people in ethnic
group 1.

Ethnic group 1 had a population of 360 000 people in 2021.
Which blood group (A, B, AB or O) had 39 600 people?

Explain the inheritance of blood group AB.

Please turn over
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2.5 Palomino horses are bred by horse breeders for their coat colour. A palomino
has a golden-coloured coat. It is the offspring of a horse with a cream-coloured
coat (A) and a horse with a chestnut-coloured coat (G).

2.5.1 Name the type of dominance displayed in the inheritance of coat
colour in palomino horses.

252 Explain your answer to QUESTION 2.5.1.

253 The breeding of horses with desired characteristics is a type of
biotechnology.

(a) Name this type of biotechnology.

(b) Name the TWO phenotypes of the horses that must be
interbred for a 100% chance of palomino offspring.

254 A horse with a cream-coloured coat was crossed with a palomino
horse.

Use a genetic cross to show the expected phenotypic ratio of the
offspring.

Copyright reserved Please turn over

(1)
(2)

(2)

(6)
(12)
[50]



Life BXewedeaded from Stanmoreplysics.com DBE/November 2025
NSC Confidential

QUESTION 3

3.1 Theories of human evolution are based on the similarities between humans and
African apes and also on the anatomical differences between them.

3.1.1 State TWO characteristics related to vision that humans share with
African apes.

3.1.2 Describe TWO differences between the jaws of humans and African
apes.
3.1.3 Explain the significance of the position of the foramen magnum, the

shape of the spine and the size of the pelvis in bipedalism.

3.2 The table below shows the average brain volume of different hominid species.
SPECIES AVERAGE BRAIN VOLUME
(mé)
Ardipithecus ramidus 350
Australopithecus africanus 461
Homo habilis 609
Homo erectus 959
Homo sapiens 1 330
3.2.1 How many genera are represented in the table?
3.2.2 Give TWO examples of fossils of Australopithecus africanus found

in South Africa.

3.2.3 Give the average brain volume (m¢f) of the species that was the first
to use tools.
3.24 Calculate the percentage increase in the average brain volume

between Homo habilis and Homo sapiens. Show ALL working and
round off the answer to TWO decimal places.

3.2.5 The brain decomposes after the organism dies.

Explain how scientists are able to determine the brain volume of
fossils.

3.2.6 Explain the relationship between average brain volume and cultural
evidence for human evolution.

Copyright reserved Please turn over
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3.3 The extract and diagram below are based on ratites.

BREEDING MONTHS IN RATITES

Ratites are egg-laying flightless birds. The egg-laying months are influenced by
many factors such as the temperature, length of the day and availability of food.
Ostriches normally lay their eggs in September, rheas between October and
March, while emus lay their eggs from November to April.

The present-day distribution of ratite species

3.3.1 The ratites shown in the map are classified as different biological
species.

(a) State what is meant by a biological species. (2)

(b) Using the information in the extract, explain why the ostrich and
emu are considered different species. (2)

(c) Name TWO other reproductive isolation mechanisms that
would have prevented the rhea and ostrich from interbreeding

if they were in the same habitat. (2)

3.3.2 Identify the evidence for evolution represented in the diagram. (1)
3.3.3 Describe how the evidence identified in QUESTION 3.3.2 supports

the theory of evolution. (5)
(12)
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3.4 Starvation resistance refers to the period for which an organism can go without
food before it dies.

An investigation was conducted to determine the effect of the availability of food
on the starvation resistance in fruit flies.

The procedure was as follows:

5 000 fruit flies of the same age were used.

They were all placed in a container suitable for the growth of fruit flies and
were given a maltose-based food source.

The food source was removed after an hour.

The time it took for 80% of the fruit flies to die from starvation was recorded.
The dead flies were removed from the container.

The food source was then returned to the container.

The remaining fruit flies were allowed to interbreed.

Their eggs were collected and transferred to a new container with a food
source where they were allowed to hatch.

These fruit flies were allowed to grow to the same age as the
1st generation.

The food source was then removed again.

The time it took for 80% of the fruit flies to die from starvation was recorded
again.

This procedure was repeated until the 60" generation of fruit flies was
reached.

w

?“

g | T |
S o ;‘f | ) » .

= = 68)

Food returned \
New generation

Food removed

3.4.1 State the independent variable for this investigation.
3.4.2 Describe how the dependent variable was measured.
3.4.3 State ONE controlled variable that was considered when selecting

the fruit flies at the beginning of the investigation.
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3.44 Explain why the investigator gave the fruit flies the same type of food
throughout the investigation. (2)

The graphs below show the results obtained for the 1St generation and the
60" generation.

w GENERATION 1 @ GENERATION 60

k] ORIGINAL POPULATION =

= Y

s N

S 3

e}

£ =

Z L] L] L] L] L] Z

OH 40 il 30 i :20 t16° " 200 0 40 80 120 160 200
ours unti’ death from starvation Hours until death from starvation
3.4.5 Describe the results obtained in this investigation. (2)
3.4.6 Using Darwin's theory of natural selection, explain the increase in
starvation resistance in fruit flies. (6)

(13)
[50]
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PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1. 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.

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

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

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

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

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

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

8. 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.

9. 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.

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

11. If language used changes the intended meaning
Do not accept.

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

13. If common names are given in terminology
Accept, provided it was accepted at the national standardisation meeting.

14. 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. The marking guideline will allocate marks for units
separately.

16. Be sensitiveto 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 learner's
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.

19. Changes to the marking guideline
No changes must be made to the marking guidelines. The provincial internal
moderator must be consulted, who in turn will consult with the national internal
moderator (and the Umalusi moderators where necessary).

20. Official marking guidelines
Only marking guidelines bearing the signatures of the national internal moderator
and the Umalusi moderators and distributed by the National Department of Basic
Education via the provinces must be used.
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Bv v
AV YV
Cvv
Bv v
Cvv
AV YV
Bv v
Bv v
AV Y
Cvv

Peptidev” bond
Mitochondrionv’
Stem cellsv’

(Gene) mutationv’
Double helixv’
Extinctionv’
Continuousv'variation
Dominantv” allele
Locusv’

Both A and Bv'v
B onlyv'v
B only v'v’

(@) Cell membranev’
(b) Spindle fibrev’
(c) Centriolev'/centrosome

@ WwWv
(b) YV
(c) VW

(@ 6v
(b) 3v

(@) Translationv’
(b) tRNAV//transfer RNA
(c) Ribosomev

(@) CGTv
(b) CTAVY

Pv

DBE/November 2025

(10 x 2)

9x1)

(3x2)

TOTAL SECTION A:
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SECTION B

QUESTION 2
2.1 2.1.1

2.1.2
2.13

2.1.4

2.1.5

2.1.6

2.2 221
2.2.2

2.2.3

224
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Centromerev’

Gonosomesv’

There will be one X-chromosome and one Y-chromosomev’

(@)
(b)
()

Crossing overv’
Prophase IV

Leads to (increased) genetic variationv’
(Mark first ONE only)

They will appear as chromatidsv’
due to the splitting of the centromerev'/the chromosome
separating

OR
Each chromosome will have some genetic material of the other
chromosomev’
because of crossing overv’

The zygote will have XXY chromosomesv' /XXX chromosomes/an
extra gonosome

since the ovum with XX chromosomesv’

fused with a sperm with a Y-chromosomev'/X-chromosome

DNA profilingv’

(Suspect) 1v/
(Mark first ONE only)

The DNA profile/bands of suspect 1 is/are identical to the DNA
profile of the sample from the crime scenev’
(Mark first ONE only)

Evidence could have been planted at the crime scenev’
Suspect could have been at the crime scene before the crime
was committedv’

Human error might occur during the procedurev’

Manipulation of results can occurv’

Contamination of the DNA samplev’

DNA sample too smallv’

Suspect may have an identical twinv’ Any

(Mark first TWO only)

Please turn over

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

2)

3)
(11)

(1)
1)

(1)

(2)



Life Bt@weeeaded from Stanmorephysics.com DBE/November 2025

2.2.5

2.3 231
2.3.2
2.3.3

234

2.3.5

2.4 24.1

242

243

244

2.5 2.5.1
2.5.2

2.5.3
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The DNA profiles of the child, mother and possible father are
comparedv’ since

the child inherits 50% of their DNA from each parentv’

All the DNA bands that are identical to the mother in the child's
DNA profile are eliminatedv’

The remaining DNA bands are checked against the possible
fathers'v’

for possible matches with the childv’ Any

Pedigreev'diagram

1v/One
(@) Female with CADASILY

(b) ddv

Both individual 1 and 2 have CADASILY

indicating they have a dominant allelev'/the (genotype) Dd

but have children who do not have CADASILv/are homozygous
recessive

indicating that they inherited a recessive allele from each parentv’

50v'%

(@) (Blood group) OV

(b) (Blood group) Av’

|BIBv
1Biv’

(Mark first TWO only)

(Blood group) Bv'v/

Allele 1A/ allele for blood group A is inherited from one parentv'and
allele 18/ the allele for blood group B from the other parentv’

the alleles are co-dominantv’ /equally dominant and are

equally expressed in the phenotypev” /the child will have the
genotype IAIB Any

Incompletev” dominance

Neither the allele of a cream-coloured coat and chestnut-coloured
coat is dominantv’

resulting in the intermediate phenotype which is the
golden-coloured coatv'/palomino

(a) Artificial selectionv’/selective breeding

(b)

- Chestnut (coloured) coatv’
- Cream (coloured) coatv’
(Mark first TWO only)

Please turn over
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254 P Phenotype Cream-coloured x Palominov’/
(coat) golden coloured
(coat)
Genotype AA X AGY
Meiosis
Gametes A, A X A GY
Fertilisation M
F1 Genotype AA, AA, AG, AGY
T R E
Phenotype Cream-coloured , palominov’/golden-
coloured

1: 1 v* (phenotypes must be correct)
P1and F1v’
Meiosis and fertilisationv’
*1 compulsory mark + Any 5

OR
P1 Phenotype Cream-coloured x Palominov’/
golden coloured
Genotype AA X AGY
Meiosis
Gametes A A
Fertilisation A AA AA
G AG AG
1 mark for correct gametes
1 mark for correct genotypes
Fi1 Phenotype Cream-coloured, palominov’/ golden-
coloured
1: 1v* (phenotypes must be correct)
P1and F1v’
Meiosis and fertilisationv’
*1 compulsory mark + Any 5 (6)
(12)
[50]
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- Eyesin frontv’
- Binocular visionv’
- Stereoscopic visionv’
- Colour visionv'/ presence of cones Any

(Mark first TWO only)

- Smaller jaws in humansv” and
larger jaws in African apesv’

- Small teeth/canines in humansv” and
large teeth/canines in African apesv’

- C-shaped palate in humansv” and
a U-shaped palate in African apesv’

- Humans are non-prognathousv” and
African apes are prognathousv’

- Humans do not have diastemav’ and
African apes have diastemav’

- There is a well-developed chin in humansv" and
an underdeveloped chin in African apesv’

(Mark first TWO only)

- The foramen magnum is in a more forward positionv’

to allow the vertebral column to attach below itv’
- The spine is S-shapedv’

Any (2 x 2)

for better distribution of upper body weightv'/to absorb shock when

walking upright/to allow flexibility
- The pelvis is short and widev’
to support the weight above the pelvisv'/upper body

3v'/Three

- Taung childv’

- Mrs Plesv

- Little footv’

(Mark first TWO only)

609v" m{

1330-609
= v v
609 } x 100

=118,39v%

- The cranium remainsv'/becomes fossilised
- The cranium houses the brainv’, therefore
- measuring the cranial capacityv” gives brain volume

- Brain volume increasedv’
- leading to more intelligencev” and
- the development of (complex) toolsv’

Any
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NSC — Marking Guidelines

- A group of organisms with similar characteristicsv’
- that can interbreed to produce fertile offspringv’

- They breed at different times of the yearv'/ostriches lay their
eggs mainly in September while emus lay their eggs from
November to April

- therefore, they cannot interbreedv’

- Species-specific courtship behaviourv’
- Infertile offspringv’

- Prevention of fertilisationv’

(Mark first TWO only)

Biogeographyv’

The ratites all had one common ancestorv’

When continental driftv" occurred

the (population) of ratites was separatedv’

The sub-populations were faced with different environmental
conditionsv” and

underwent natural selection independentlyv’

to form different speciesv’ Any

Availability of foodv'

They measured the time it took for 80% of the flies to die from
starvationv’

Agev

(Mark first ONE only)

To improve the validityv” of the investigation

by ensuring that the availability of food is the only independent
variablev’

so that any changes that occur are only due to food availability v/
of food Any

The hours until death in the 15t generation was shorterv’/ between
8 and 40v" hours

The hours until death in the 60" generation was longerv'/ between
140 and 180" hours

There was variation in the population of fruit fliesv’

Some were starvation resistant while some were not starvation
resistantv’

When the food source was removedv’

the fruit flies that were not starvation resistant diedv’

Those that were starvation resistant survived and
reproducedv’and

passed on the allele for starvation resistance to their offspringv’
The next generation had a higher proportion of fruit flies that were
starvation resistantv’ Any
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