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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. Answer ALL the questions.

2, Wrrite 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 accorﬁlng'fa the instructions of each question.

6. Do ALL drawings in pengil and label them in blue or black ink.

T Draw diagrams, tables of flow charts only when asked to do so.

8. The diagrams in this question paper are NOT necessarily drawn to scale.

8. Do NOT use graph paper.

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

where necessary.

1. 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 (1.1.1 to 1.1.9) in the ANSWER BOOK, e.g. 1.1.10 D.

4

1.1.2

1.1.3

1.14

115

Copyright reserved

Which ONE of the following characteristics do African apes and
humans have in common?

A  Opposable thumbs

B C-shaped spines ,
C S-shaped spines
D  Short upper arms.

Meiosis is a biol gically important process because it ...

A produces diploid gametes.

B doubles the chromosome number from generation to
generation.

C produces genetically identical gametes.

D produces haploid gametes.

The reproductive isolation mechanism characterised by an animal

displaying a specific action to attract a mating partner is known
as ...

A  breeding at different times of the year.
B  prevention of fertilisation.

C infertile offspring.

D species-specific courtship behaviour.

Which ONE of the following genotypes is homozygous dominant?

A RW
B Rr
C BB
D ii

How many alleles control blood groups in humans?

Omw>X

1
2
3
D 4

Which ONE of the following is an example of discontinuous
variation in humans?

Blood groups
Height

Skin colour
Hair colour

ooOom>»
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wing is a CORRECT description of stem cells?

that divide by mitosis to produce cells that may
ecialised for specific functions
ells that divide by mitosis to produce cells that
lised for specific functions
that divide by meiosis to produce cells that
ed for specific functions
ecialis t divide by meiosis to produce cells that may
become specialised for specific functions

1.1.8  Alist of different lines of evidence to support evolution is given below.
(i | '
(i)
(iii)
(iv)
Which ONE of
human evolution?

A (i), (ii), (iii) and (i

Cultural

ing options are used as evidence to support
m
!

B (iv) only
C (i), (iii) and (iv) only
D (i) only

1.1.9 The police arrested two suspects accused of housebreaking. Their
DNA profiles were analysed and compared to the profile of DNA
evidence collected from the crime scene.

DNA evidence fro

the crime sce /ue‘ jh

What conclusion can be drawn from the DNA analysis conducted by

the police?

A  Suspect 1 is positively linked to the crime.

B  Suspect 2 is positively linked to the crime.

C Both suspects are positively linked the crime.

D Neither of the suspects are positively linked to the crime. (9 x 2) (18)
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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.

1.21 Alternative forms of a gene at the same locus

122 The DNA-containing cell organelle found only in plants

123 A diagrammatic representation showing the possible evolutionary
relationships among different species

124 An allele that is masked in the phenotype when found in the
heterozygous oondltlon

1.2.5 The permaneht dl&appearance of a species from Earth

1.2.6 The deliberate l#medlng of organisms for desirable characteristics
selected by humar

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

1.2.8 A group of organisms of the same species in a specific habitat at a
particular time

1.2.9 The chromosome pairs 1 to 22 in a human somatic cell

1.2.10 A representation of the number, shape and arrangement of all the

chromosomes in the nucleus of a somatic cell (10x 1)

13 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. 2

DBE/May/June 2025

COLUMNT .: ~  COLUMNII

1.3.1 The DNA-containing Bl E A Chromatid

the nucleus of a non-dividing cell | B: Chromatin
132 Location of DNA A: Nucleus

| B: Mitochondria

1.3.3 The phase betweentwo- = - | A: Prophase

consecutive cell divisions B: Telophase

(B3x2)
Copyright reserved
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1.4 The diagrams below represent two biological processes occurring in the
nucleus. .
Template
AT C
1 T e 4
E E T 1 BF 1 'k &% T A G
CCAAGTCGA
S L T O T T
GGTTCAGTCT
LE S 1 b E_V 4 3§
Diagram 2
14.1 Name the process represented by:
(a) Diagram 1 (1)
(b) Diagram 2 (1)
142 Identify molecule X. (1)
143 Give the:
(a) Natural shape of molecule Y (1)

(b) Phase of the cell cycle during which the process in Diagram 2
occurs (1)

(¢) Full name of the nitrogenous base that is found in
molecule X, but not in molecule Y (1)

144 Name the:

(a) Sugar found in molecule X (1)
(b) BondZ (1)
145 State the number of codons on molecule X. (1)

(9)
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1.8 In a plant species, the gene coding for plant height has two alleles. The allele
for tall plants (T) is dominant over the allele for dwarf plants (t). The gene for
flower colour has two alleles where the allele for red flower colour (R) is
dominant over the allele for white flower colour (r).

A dwarf, white-flowered plant is crossed with a plant that is homozygous tall
and heterozygous for red flower colour.

1.9.1 State the characteristics that are being investigated in this cross.

1.5.2 Give the genotype of the plant that is homozygous tall and
heterozygous for red flower colour.

15.3 Below'is an incomplete Punnett square representing the cross
referred to above.

TR Tr
Identify the:
(@) Genotype of offspring X
(b) Phenotype of offspring Y
TOTAL SECTION A:
Copyright reserved EypE Please turn over
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SECTION B

QUESTION 2

2.1 Diagrams 1 and 2 below show two cells of the same organism in different

phases of meiosis.

The phases are NOT necessarily shown in the correct order.

Diagram 1 Diagram 2

2.1 State ONE place in the human body where meiosis occurs. (1)
202 Identify:

(a) Structure P (1)

(b) Organelle Q (1)
243 Identify the phase of cell division represented in Diagram 2. (1)
214 How many chromosomes will be found in a somatic cell of this

organism? (1)
2.1.5 State ONE difference between the processes occurring in

Diagram 1 and Diagram 2. (2)
216 The chromosomes in the diagram are genetically different due to

crossing over.

Describe the process of crossing over. (3)
(10)
2.2 Describe how non-disjunction leads to Down syndrome. (5)

Copyright reserved E%;? Please turn over
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2.3 The diagram below represents a stage of protein synthesis.

2.3.1

2.3.2
2.3.3

2.34

Copyright reserved

(a) Stag ‘of protein 'synthesis represented in the diagram (1)
(b) Site where the process named in QUESTION 2.3.1(a) occurs (1)
Describe the role of molecule X in protein synthesis. (2)

Identify the complementary bases (from left to right) representing
the following:

(a) Anticodon 2 (1)
(b) The DNA triplet for codon 1 (1)

The table below represents the anticodons coding for different
amino acids.

ANTICODON | AMINO ACID
Tyrosine (T

amino acid proline (Pro) being replaced by arginine (Arg).
Use the table and explain how this mutation will affect the protein

that is synthesised. (7)
(13)
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2.4 In some chickens, feather colour is controlled by two alleles, white
feathers (W) and black feathers (B).

If a homozygous white chicken is crossed with a homozygous black chicken,
the offspring have feathers that are both black and white, a phenotype that is

known as erminette, as shown in the diagram below.

241
242

243

Copyright reserved

Explain why this inheritance is an example of co-dominance.

The inheritance of which blood group in humans shows the same
type of dominance as explained in QUESTION 2.4.17

A white chicken is crossed with an erminette chicken.

Use a genetic cross to show ALL the possible phenotypes of the
offspring.

SxaE Please turn over
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25 Hypophosphatemia is a sex-linked inherited condition that is caused by a
dominant allele (X") on the X chromosome. It results in abnormally low levels
of phosphate in the blood which can cause rickets. The recessive allele (X")
codes for normal phosphate levels.

The pedigree diagram below shows the inheritance of hypophosphatemia in
one family.

Key:

D Male without hypophosphatemia
Male with hypophosphatemia

O Female without hypophosphatemia
Female with hypophosphatemia

281 Name the type of:

(a) Diagram shown (1)
(b) Gonosome found only in males (1)
252 State TWO effects of hypophosphatemia in humans. (2)
253 How many individuals in the Fi-generation have hypophosphatemia? (1)

254 Give ALL the possible genotypes of individual:

(@) 3 (1)
(b) 4 (1)

255 Explain why ALL the daughters of individuals 1 and 2 will have
hypophosphatemia. (%))
(13)
[50]
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QUESTION 3

3.1

3.2

3.3

Copyright reserved

Cloning is a process during which an identical copy of an organism is
produced using biotechnology.

3.1.1 Describe the process of cloning. (5)
3.12 List THREE benefits of cloning animals. (3)

(8)
Read the extract below.

STICKLEBACK FISH

Stickleback fish are small fis
ones in the ocean have sg

e ocean and freshwater lakes. The
tection against predators. Until
about 10 000 years ago, m h lived in the ocean. But, when
the last ice age ended, the ice created new lakes and some
populations swam into the e connections between the ocean and the
lakes eventually dried up, he stickleback populations in some lakes
for thousands of years. O 3, the sﬂdﬁ‘eback fish populations in the lakes
lost the spikey fins. -k . 2

How would Lamarck have explained the absence of spikey fins on stickleback
fish in lakes? (5)

The diagrams below represent the skulls and pelvises of a human and a
chimpanzee in NO particular order. (The diagrams are drawn to scale.)

3.3.1 Tabulate THREE observable differences between skull A and
skull B. (7)

3.3.2 State why pelvis C belongs to a human. (2)
(9)
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3.4 The malaria parasite is transmitted to human blood by mosquitoes. People
living in malaria-affected areas take antimalarial drugs to prevent infection.
If the antimalarial drugs are effective, there should be no parasites in their
blood. The presence of parasites, even after treatment, indicates that they
have evolved to be drug-resistant.

Researchers wanted to determine if the use of antimalarial drugs caused drug
resistance in the malaria parasite.

The procedure was as follows:

¢ The blood
malaria pa
The number

The investiétiﬁf S I ated three times in the same seven vullages
during a year.

In total, 1 485 samples were collected and 551 had the malaria parasite.

341

3.4.2

34.3

344

345

Copyright reserved

How is the malaria parasite transmitted to humans?

State the:

(a) Independent variable

(b) Dependent variable

Calculate the percentage drug resistance in the blood samples

taken. Show ALL workmg and round off your answer to ONE
decimal place_

 researchers ensured the following:

pe J@Jasﬂe developed drug resistance
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3.5 The diagram below shows the evolutionary relationships between different
hominids. Their average brain volume is also indicated.
H. sapiens
1 350 cm?®
b ]
H. neanderthalensis

3.5.1
3.56.2
3.5.3

3.54

3.5.5

Copyright reserved

1 500 cm?®

How many genera are shown in the diagram?
When did A. africanus become extinct?
Name TWQ A. africanus fossils found in South Africa.

Using only the species in the diagram, describe the fossil evidence
that supports the 'Out-of-Africa' hypothesis.

Explain the influence of brain volume on the complexity of tools
made by H. habilis and H. sapiens.

TOTAL SECTION B:
GRAND TOTAL:

(1)
(1)
()

(4)

(3)
(11)
[50]

100
150



Downloaded from Stanmorephysics.com

basic education

Department:
Basic Education

REPUBLIC OF SOUTH AFRICA

i DEPARTMENT OF BASIC
fomnn e EDUCATION
. PRIVATE BAG X895, PRETORIA 0001 |
!

. 09 -06- 2025

... PUBLIC EXAMINATION

s

i MARKS: 150
E

i
!
i

1

These marking guidelines consist of 9 pages.

@Wéﬂa

O i

c‘.‘ﬁdiw{

HAM RENETTE VAN DER WATT LIZETTE CILLIERS SUSAN WIESE
méﬂi{'ﬁﬁ%';mm INTERNAL MODERATOR EXTERNAL MODERATOR  EXTERNAL MODERATOR
09/06/2025 09/06/2025 09/06/2025 09/06/2025

all

Copyright reserved

Please turn over




Downloaded from Stanmorephysics.com
Life Sciences/P2 2

DBE/May/June 2025
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PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1.

10.

11.

12.

13.

14.

Copyright reserved w
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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.

i
|

1

If whole process is given when only a part of it is required is

Read all and credit the relevant pari g li

If comparisons are asked for, but descriptions are given g%‘eﬂgﬂ

Accept if the differences/similarities are clear. EE%

Eola

DR i

If tabulation is required, but paragraphs are given %33‘3

Candidates will lose marks for not tabulating. 1% v

o g

If diagrams are given with annotations when descriptions are required L
|

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 non-recognised
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 national standardisation 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.

16.

17.

18.

18.

20.
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SC/NSC - Marking Guidelines

If units are not given in measurements
Candidates will lose marks. The marking guideline will allocate marks for units

separately.

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

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

Code-switching of official languages (terms and concepts)

A single word or two that appear(s) in _jany%bfﬁcial 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 appli¢able to all official languages.

Changes to the marking guideline

No changes must be maﬁlg&the marking guidelines. The provincial internal
moderator must be consulted, who in tum will consult with the national internal
moderator (and the Umalusi moderators where necessary).

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.

- A s
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SECTION A
QUESTION 1

1.1 111
112
113
1.1.4
1.1.5
116
1.1.¢
1.1.8
1.1.9

1.2 1.2.1
1.2.2
1.2.3
1.24
1.2.5
126
1.2.7
1.2.8
129
1.2.10

1.3 1.3.1
132
1.3.3

14 1.4.1

1.4.2
1.4.3

144

14.5

151

152
153
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AV Y

Dv Y

DV

cvv

cvv

AVY

BV Y

Cél Bt o
DI '
Alleie%-«"
Chloroplaaﬁfj |
Phylogenetic tre
Recessivev 'f; '
Extinctiony’

Artificial selectionv’/Selective breedmg

Haemophiliav
Populationv’
Autosomesv’
Karyotype ¥ /karyogram

B onlyv'v
Both A and BvY
Nonev' v

(a) Transcriptionv’
(b) DNA Replicationv’
mRNAY

(a) Double helixv
(b) Interphasev’

(c) Uracilv’

(a) Ribosev'sugar
(b) Hydrogenv'bond
4v[Four

Plant heightv’
Flower coloury’
TTRrvv

(@) TtRrv
(b) Tall plant, white flowerv' v’

W @

DBE/May/June 2025

(9 x2)

(10x 1)

(3x2)
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TOTAL SECTION A:
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SECTION B
QUESTION 2
2.1 211 - Ovariesv
- Testesv Any (1)
(Mark first ONE only)
2.1.2 (a) Spindle fibrev (1)
(b) Centriolev’ /centrosome (1)
2.1.3 Anaphase |V (1)
214 4v[four 1l (1)
215 - Indiagram 1 the centromeres split
- In diagram 2 the centromeres do not splitv’
- OR
- In diagram 1 enly chromatids (daughter chromosomes) move to
the opposite poles+ /chromosomes separate
- In diagram 2 chiomosomes move to the opposite polesv’
/(homologous) chromosome pairs separate
(Mark first ONE only) Any (1 x2) @)
216 - Adjacent (non-sister) chromatids of homologous chromosomes
overlapv’
- at points called chiasmatav’ /chiasma
- There is an exchange of genetic materialv’ (3)
(10)
2.2 - Failure of a homologous pair 21 /chromosome 21 to separatev’

- during Anaphasev1 /Il
- leads to a gamete with 24 chromosomesv' / an extra chromosome
- The fertilisation of this gamete with a normal gametev” /with 23

e b ot o

- The tRNA molecule with the anticodon CCuv

- is now replaced by a tRNA molecule with the anticodon CGUV

The sequence of amino acids changesv” and

- adifferent protein is formedv’ (7)

(13)
Copyright reserved i
SR . @ﬁﬁy @ﬁb‘a é%:'ﬁ&

chromosomes
- results in a zygote with 47 chromosomesv’ /an extra chromosome
[Trisomy 21 (5)
23 2.3.1 (a) Translationv’ (1)
(b) Ribosomev’ (1)
2.32 - Transfers amino acidsv to the ribosome
- according to the (MRNA) codonv’ (2)
! 233 (a) GUAY (1)
-l (b) CATY L9 (1)
m% 234 - Thesequgngguf pases on a DNA lmolacule changesv
ig%,. - from GET to CGTY /second base in DNA triplet changed from C
O " 3 W,
= to G
{§§ - The codon GGA changed to GCAY
{ %:
O:
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2.4 241 - Both alleles for black feathers and white feathersv’
- are equally dominantv’ /expressed in the phenotype of the
erminette chicken

2.4.2 (Blood group) ABv

243 P Phenotype White Erminettev’

Genotype

P4 and F1v
Meiosis and fertilisationv’

*{ compulsory mark + any 5

OR
P1 Phenotype White X Erminettev’
Genotype WW X BWY
Meiosis
Fertilisation
I
2 g T
5 S 3 Fi Phenotype Erminette, whitev’
2 o il
z = ﬁ%g% P1and F1v’
a ggSi Meiosis and fertilisationv’
2 2 aed *{ compulsory mark + Any 5
g o g &
L
EI
Copyright reserved Please turn over
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2.5 2.5.1

252

253

2.54

2.5.5

01030000
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(a) Pedigreev diagram
(b) Yv'chromosome

- Low levels of phosphatev’
- can cause ricketsv’
(Mark first TWO only)

3v[Three

genotype XHY v

DBE/May/June 2025

(1)
M

)

(1)
(1

1 is 2 male with hypophosphatemiav’

'S inherﬁ the dominant allele/X" from their fatherv’

- Individual 2 is a female who does not have hypophosphatemiav’

- and has the genotype X"Xhv

- The daughters inherit one recessive allele/X" from their motherv’

- The X" from the mother/individual 2 is masked by the X" from the
fatherv/ all daughters will have X"X" genotype Any  (6)

(O Bw. Ao

{13)
[50]
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cleus is removed from an ovumv’

) - "m&*nucleus of a donor somatic cell is removedv’

" . and inserted into the ovumv’

- Electric shock is used to activate mitosisv’

- Anembryo developsv’

- and is implanted into the surrogate motherv’

OR
Plants:

Any 5

- A plant with the desired characteristics is selectedv’
- A vegetative part of ine. ‘parent’ plant structure is removed~

- an

- to stimulate th/ |

- (Exact copie

d placed inside a growth medium+’
- to supp&rwtﬁqnts/ihmmnes

) the most productlve Iivestock\/ are made

. Conservation cwfendangered speciesv’

Replacement of damaged tissues/organsv’

(Mark first THREE only)

Any

All stickleback fish had spikey finsv" originally

3.2 -
- In the lakes there were less /no predatorsv’
- The fish did not use the spikey fins anymorev /they used their fins less
and their spikes disappearedv’
- The acquired characteristic of no spikes was then passed on to
the next generationv’
- Eventually all the fish had no spikesv’ Any
33 3.3.1
Skull A Skull B
Rectangular /U-shaped palatev’ | Rounded /C- shaped /
——— semi-circular /parabolic palatev’
o | Large canines /teeth Small caninesv /teeth
gi . Foramen magnum in @ more Foramen magnu ’a more
= g! backward positionv forward posﬁionv’ . 1A
w g}ga_. Large jawv’ Small jawv’ —l
= g;g,%; Prognathousv’ /more protruding | Non-prognatho __q‘,-f':' s
4 -‘1{'3355; jaws protruding jaws
S 209 More pronounced zygomatic Less pronounced zygomatic
g3 archesv’ archesv’
2 o Gaps /diastema between the | No gaps/diastema between the
3‘ { teethv teethv’
b (Mark first THREE only) (3 x 2) + 1 table
3.3.2 It is shortand widev'v
Copyright reserved Please turn over
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34 3.41 (By) mosquitoesv’ (1)
3.42 (a) Use of antimalarial drugsv (1)
(b) Drug resistancev’ (1)
343 2L/ x1007=37,1v% ©)
344 (a) - Blood samples only collected from people taking the anti-

malarial drugv” .
- The same affected area of collectionv” of blood samples
- The same villagesv were used for the investigation
- The same laboratoryv/environmental conditions where
samples were kept .
(Mark first TWO only) Any (2

(b) - Repeated three timesv
- Done in seven villagesv’

- Duration over a yearv’
A sample of 1 485 was collectedv’ (2)

(Mark first TWO only)

3.45 - There was variation in the malaria parasite populationv’
- Some parasites were resistant to the antimalarial drugsv and
- others were notv’
- When parasites were exposed to the antimalarial drugsv’
- Those that were not drug resistant did not survivev'/died
- Those that were resistant to the drugs survivedv” and
- reproducedv and
- passed the allele for drug resistance to their offspringv’
- The next generation had a higher proportion of parasites with drug

resistancev’ Any  (7)
(17)
351 2v/Two (1)
3.52 2myav (1)
3.5.3 - Mrs Plesv

- Taung childv’

- Little footv’ e ad  Any  (2)
- (Mark first TWO only) " 3”“:“\.5

o -
2 of 354 - (Fossilsof) A africanus were found in Africa DRiy¥
= @ 5 - (Fossils of) H. habilis were found in Africa only#
= Eima - Oldest fossils of H. erectus / H. sapiens were found in Africav
& & =3 - while the younger fossils were found in other parts of the worldv’ (4)
B Z o
Yoo %g; 355 - H.sapiens have abigger brain volume than H. habilisv, therefore
B §{z§i - H. sapiens are more intelligent than H. habilisv
g% 2 - Leading o H. sapiens developing more complex toolsv'/
f;; | H. sapiens made more specialised tools (3)
PR . (11)
[50]
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