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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 to the numbering system used in the 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.

i Draw diagrams, tables or flow charts oenly 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. ep

11.  Write neatly and legibly.
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SECTION A

QUESTION 1

MDE/ June 2025

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

1.1.1

OO wWX>

14%
28%
72%
7%

Calculate the percentage of Guanine in a DNA molecule if Thymine
and Adenine makes up 72% of the DNA molecule.

1.1.2 The table below shows the number of each type of nitrogenous base
that occurs in some nucleic acid molecules. The letters W, X, Y and
Z represent each of the four types of nitrogenous bases.

w X Y Z
Molecule 1 98 76 54 | 108
Molecule 2 715 | 523 | 523 | 715
Molecule 3 78 95 95 87
Molecule 4 103 | 89 | 89 | 103

Which ONE of the following combinations correctly refers to the type
of nucleic acid represented by the molecules numbered 1 to 47?

OO0 W>

Molecule 1 Molecule 2 Molecule 3 | Molecule 4
RNA RNA DNA DNA
DNA DNA RNA RNA
RNA DNA RNA DNA
DNA RNA RNA DNA

1.1.3 The correct sequence of phases that results in the formation of two
genetically unidentical cells.

o0 w>
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Prophase | - Prophase Il > Metaphase | > Anaphase
Prophase Il > Anaphase | = Telophase ||> Metaphase |
Prophase | >Metaphase |->Anaphase |2 Telophase |
Prophase |I->Metaphase II->Anaphase |1 Telophase Il
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1.1.4 Which of the following hormones is inhibited should fertilisation
occur?

Oestrogen.

Progesterone.

Follicle stimulating hormone.
Luteinizing hormone.

o0 w>

1.1.56 The following structures combine to form the placenta.

A Chorionic villi and endometrium

B Chorionic villi and amnion

C Chorionic villi and allantois

D Chorionic villi and maternal sinuses

1.1.6 Four different blood groups are possible in the children if the
parents blood groups are ..."

A ABandO.
B AandB.

C OandB.

D BandAB.

1.1.7 Polydactyly (an extra finger) in humans is rare but it is due to a
dominant allele. When one parent is normal and the other parent
is homozygous for polydactyly, what is the chance that their
children will be normal?

A 0%
B 25%
C 50%
D 75%
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1.1.8 The diagram below shows a visual defect

Lens

Image falls in front
of the retina

Light rays

.

.

How can this visual defect be corrected

o0 m>

11.9 Parents will often tell

Surgery to replace the lens with a synthetic lens.

Wearing glasses with lenses shaped to correct the distortion.
Wearing glasses with biconvex lens.

Wearing glasses with biconcave lens.

]

children NOT, for even a few minutes, to

stare at the sun because. ..

o0 w>

bright light causes damage to the retina.

the bright light willdamage the sclera.

it dries out the aqueous humour

the light energy changes to heat energy in the eye.

1.1.10 Which of the following would be affected by a disease that damages
the autonomic nervous system?

o0 w>»
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The ability to move the arms and legs.
The heart rate and breathing rate.
Hearing and sight.
Higher thought processes
(10 X 2)
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(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 1.2.9) in the
ANSWER BOOK

1.2.1  The sudden change in the sequence of nitrogenous bases on a DNA
molecule.

1.2.2  The sugar portion found in RNA.

1.2.3 A mechanism that allows exchange of genetic material in order to
bring about variation amongst species.

1.2.4  The strong membrane on the inside of the chorion that surrounds the
amniotic cavity

1.2.5 The male sex gland enclosed in the scrotum and suspends outside
the male body

1.2.6 The cyclical changes in the ovary, that leads to ovulation and the
formation of corpus luteum

1.2.7 The type of inheritance where the allele is carried only on the X-
chromosome

1.2.8  Auto- immune eondition that destroys the myelin sheath of the
neurons of the brain and spinal cord.

1.2.9 A thin, dark, pigmented, vascular layer in the eye that provides the

cells with oxygen and nutrients.
(9X1) (9)

Copyright reserved Please turn over



Dosvelesded trom Stanmor'ephklisfsécs. com MDE/ June 2025

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 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 | COLUMN 1l
1.3.1 Diploid product of fertilization Zygote
Morula
1.3.2 Genetic disorder caused by Haemophilia

Colour blindness

Somatic nervous system
Autonomic nervous system

absence of clotting factor
1.3.3 Conduct impulses from the

central nervous system to the

involuntary muscles

AP P § e

(3x2) (6)
1.4 The diagrams below represent both the female and male gametes.
DIAGRAM 1 DIAGRAM 2
1.4.1 Name the parts labelled A, C and E. (3)
1.4.2 Provide the function of part labelled B. (1)
1.4.3 How is part D structurally suited to carry out its function? (2)
1.4  State ONE similarity between DIAGRAM 1 and DIAGRAM 2. (1)

(7)
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1.5 The diagram below represents an interaction between the pituitary gland
and the thyroid gland to bring about homeostasis in the human body.

pituitary gland

Y
thyroid gland
1.5.1 Identify hormone X and Y. (2)
1.5.2 State the position of the pituitary gland in the human body. (1)

1.5.3 Give the function of the pituitary gland when the levels of hormone
Y in the blood is low. (2)

1.5.4 What will the consequence for a person be if the levels of hormone
Y will remain high for an extended period of time? (2)

1.5.5 Name ONE hormone, other than hormone X, that are secreted by
the pituitary gland (1)

(8)
TOTAL SECTION A: [50]
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SECTION B
QUESTION 2

2.1 The diagram below shows events in the ovary of a human female during
the menstrual cycle.

Secondary follicle Primary follicle

z |

2.1.1  Name the hormone responsible for the:
(a) Formation of structure A (1)
(b) Release of structure B (1)

2.1.2 Give the number of chromosomes found in the nucleus of
structure B. (1)

2.1.3 Explain the implications for the ovarian cycle if structure C
degenerates. (3)

2.1.4 Ovariotomy is a term used to describe the surgical removal of
only the ovaries. They can be removed due to certain illnesses
such as cancer.

Explain why a female who had an ovariotomy will not menstruate. (4)

2.1.5 Give the name of the gland, and the role this gland plays in the
development of follicles (3)
(13)
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2.2 Study the extract below and answer the questions that follow.

1. Researchers have found that Chondrichthyes (including sharks and rays)
show a variety of reproductive strategies showing the evolution of this group
of animals.

2. All of these species has been found to mate through copulation.
However, the difference lies in the development of the embryos.
In original species, that lives in deeper waters close to the ocean floor and
have smaller body sizes, the female lays eggs in a horny capsule called
“mermaids purses” and attach them with filaments to seaweed.

3. Some develops a membrane-like egg around 3 to four embryos which are
stored inside the female body for between 1 and 2 years. The embryos feed
of a yolk sac, amniotic fluid or sometimes stronger embryos will even
consume weaker individuals. When embryos reach full development the
female expel the young into the ocean water by means of contractions. These
species live in medium depth to shallow water and the females have large
body sizes.

4. In some large shark species, the embryo feeds on the yolk sac in the female
uterus, but once depleted the yolk sac becomes vascular and attaches to the
inside of the uterus wall. This provides nutrients to the developing young
directly through the blood until they are expelled to the outside world.

2.2.1  What type of fertilization is utilized by all Chondrichthyes.

2.2.2 Identify the reproductive strategy used by species discussed in

paragraph:
a) 3
b) 4

2.2.3 Define the reproductive strategy present in species discussed in
paragraph 2.

2.24 Explain why the species discussed in paragraph 3 and 4 have larger
body sizes than those discussed in paragraph 2.
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2.3 The diagram below shows two molecules that are required for the

production of proteins within a cell.

Events inside
the nucleus

\_‘—“"y :

FEH
X e
E x‘j ' Stage 2
. Y |Events
- : outside the:
\E, ﬂr I'nu::lem
-- 3
F

Identify stage 1 mthe above diagram (1)

2.3.1
2.3.2 Give the significance of molecule Y in this process. (1)
2.3.3 The base triplet X is AUU. Give the complementary bases on molecule

D. (1)
2.3.4 Describe the events which take place in organelle H which

result in the formation of molecule F. (5)
2.3.5 Explain how a mutation on molecule Y will affect the structure of a

protein. (3)
2.3.6 Give TWO structural similarities between DNA and RNA. (2)

(13)
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24 The diagram below represents the cell division processes in
humans.

>

&
—
SR

2.4.1 I|dentify:
a) The stage at A. (1)
b) The type of cell division at B. (1)
c) The cell division where non-disjunction is likely to occur. (1)
2.4.2 Give the importance of cell division C. (2)
2.4.3 Name ONE place in the body where cell division B takes place. (1)

244 Explain the process that takes place during prophase of cell
division C that does not occur during cell division B. (4)

2.4.5 Describe the difference between the cells formed at the end of
cell division B and a cell at the end of cell division C. (2)
(12)
2.5 Draw a genetic cross to show the possibility of a mother who is
heterozygous for blood group B and a father with blood group AB having
a child with blood group A. (6)

[50]
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QUESTION 3
3.1  Fragile X syndrome (FXS) is caused by a mutation in the FMR 1 gene carried
on the X-chromosome (Xf). It causes an array of intellectual, behavioural and
physical disabilities.

The diagram below represents the inheritance of this disease in a family.

) OHN

9 10%Nq 92743 44 15

aiine 0¥ -——

Key:

. Female with FXS . Male with FXS

O Female without FXS Male without FXS
3.1.1 Identify the above diagram. (1)
3.1.2 How many children does couple 1 and 2 have? (1)
3.1.3 Give the genotype of individual 6. (2)
3.1.4 Give the phenotype of individual 15. (2)
3.1.5 Is this disease caused by a dominant or recessive allele? (1)

3.1.6 Explain your answer in QUESTION 3.1.5 using individuals 3, 4
and 9. (4)
(11)
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3.2  Read the paragraph below regarding diabetes mellitus and answer the
questions that follow.

Type 1 diabetes is an autoimmune disease that destroys the islet cells that
produces insulin. Just over a 100 years ago insulin was discovered and
scientists began artificially producing it, changing diabetes form a terminal
illness into a manageable disease. However, this treatment comes with
constant injections and 24-hours a day monitoring.

Recently scientists took stem cells form a woman and used it to create islets
cells that was injected between the skin and abdominal muscles. In less
than 3 months it was found to produce insulin eliminating the need for
injections now for the past year. Scientists are optimistic that they have
found a cure for diabetes mellitus.

3.2.1  What is the process called whereby biological processes are
manipulated to treat people with type 1 diabetes? (1)

3.2.2 Give a brief overview of the process used to manufacture insulin
for injection. (4)

3.2.3 Give ONE benefit from the extract that this new stem cell
research holds for patients. (1)

3.2.4 Why is it beneficial to use a patient’s own stem cells instead of

donor cells? (1)
3.2.5 Explain how stem cells can be used to treat diabetes. (3)
(10)
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3.3 The diagram below represents a human eye.

MDE/ June 2025

3.3.1 Identify the structure labelled E.

3.3.2 Give the LETTER and NAME of the part that maintains the shape of

the eye.
3.3.3 How is part D adapted for its function?

3.3.4 Describe the structural difference between part B and C.

3.3.5 Describe the appearance of the various parts of label F in dim light.

3.4 Describe the process of hearing.

Copyright reserved
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3.5

Each skin receptor can only convert one stimulus at a time into an impulse that
will be interpreted by the brain as touch. If two points touch the same receptor
the brain will interpret it as one point touching the skin. Two separate receptors
must thus be stimulated for the brain to interpret the impulses as the skin being
touched in 2 points. The distance apart that a person perceive one point as two
separate points is known as the two-point threshold.

Learners set up an investigation to determine the two-point threshold of
various body parts.

The experiment was conducted as follows.

e Let 10 learners sit with their eyes closed, arms laying palms up on the

e Calculate the average of the participant responses for every body part.

The table below indicate the results obtained.

table in front of them.
You need a compass divider to touch their skin with and a ruler to set the
divider distance.

Compass divider that
can lock in place

Set the compass distance at 0 mm.

Touch various parts of their skin with both points of the compass
simultaneously and ask the participant every time whether they feel one
or two points touching their skin.

Increase the compass distance every time with 2mm and repeat.

Record the distance in the table at which they are able to distinguish two
points

Body Part Two-point
thresholds
Tip of index finger 6 mm
Back 68 mm
Forearm 35 mm
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3.5.1  Which neuron is responsible for transporting the sensation picked up
by the touch receptor to the brain for interpretation?

3.5.2 Identify the:
a) Independent variable
b) Dependent variable
3.5.3 How was reliability ensured?

3.5.4 Looking at the results, what conclusion can be drawn regarding the
amount of receptors found in various body parts

3.5.5 Draw a bar graph representing the two-point threshold of various body
parts.

TOTAL SECTION B:
GRAND TOTAL.:
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Marking Guidelines

PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1.

10.

1.

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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Marking Guidelines

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.

19. Changes

No changes must be made to the marking guidelines without consulting the Provincial
Internal Moderator.
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Marking Guidelines

SECTIONA

(20)

-
N

Genev” mutation
Ribosev’ sugar
Crossing overy
Amnion v’
Testesv'/ testis
Ovarian cyclev’
Sex-linkedv” inher
Multiple sclerosisv
Choroid v/

U U WL U G VL G G §
Miv bR bR D
OO~ WN-=

©

1.3 131 A onlyv'v
.32 A onlyv'v'

1.3.3 B onlyv' v
(6)
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14 141

1.4.2

1.4.3

144

1.9 1.81

1.52

1.5.3

1.54

1.5.5

Copyright reserved

Marking Guidelines
A- Jelly layerv’
C- Cytoplasmv
E- Tailv

Contains genetic materialv’/ DNA

" It contains the mitochondrionv’ which provides energyv” for the movement

of the spermatozoa

- both are produces through the process of meiosisv’

- both contain a nucleusv’

- both contain cytoplasmv’

- both are haploid cellsv’

- they are both gametesv’

(Mark first ONE only) Any 1

X- TSH v/(Thyroid stimulating hermone)
Y- Thyroxinv’

At the base of the brain attached to the hypothalamusv’

The pituitary gland secretes more TSHv', which stimulates the thyroid
gland to secrete more thyroxinv'/ hormone

The person will:
- loose weightv’
- remain tiredv’
- increase heart ratev’

Any 2
- Growth hormonev (GH)
- Follicle stimulating hormonev (FSH)
- Luteinizing hormonev' (LH)
- Prolactinv
(Mark first ONE only) Any 1
TOTAL SECTION A:

Please turn over
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3)

(2)

(1)
(7)

(2)
(1)

(2)

(1)
(8)
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SECTION B
QUESTION 2
21 211 (a) FSHv/Follicle stimulating hormone
(b) LHY/Luteinising hormone
242 gV
205 - The levels of progesterone dropv’
- therefore FSH secretion is no longer inhibitedv'/is secreted
- and a new follicle starts to developv’
2.1.4 - No'follicle will developv’
- No oestrogen is producedv’
- No development of corpus luteumv’
- and no progesterone is producedy’
- Therefore, the endometrium will not developv//thicken to be shed
during menstruation
2.1.5  Pituitary glandv™ / Hypophysi
- It secretes FSHv® =
- which stimulates the growth and developmentv’
- Of the primary follicle to Graafian folliclev'
1* compulsory + any 2
22 221 Internalv
2.2.2 a) Ovoviviparousv
b)  Viviparousv’
2.2.3 Organisms lay eggs outside the female bodyv’
224 - The eggs/embryos grows to full development inside the female

bodyv
- Alarger body give more space to hold the embryo/eggsv’

Copyright reserved Please turn over
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2¢3:2

233

2.3.4

2.35

2.3.6
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Marking Guidelines

Transcriptionv’
Contains/gives the code for protein synthesisv’
UAAY

Translationv’*

- Each tRNA carries a specific amino acidv’

- When the anticodon on the tRNAV

- matches the codon on the mRNAvY

- then tRNA brings the required amino acid to the ribosomev

- Amino acids become attached to each other by peptide bondsv’
- to form the required proteinv’

1* Compulsory + any 4

- The sequence of nitrogenous bases changesv’ in molecule Y/ DNA

- the sequence of codons on MRNA/ molecule D changesv’

- tRNA brings the 'amino acids v

- Sequence of amino acids changesy’

- forming a different proteiny’

- with a different function¥ /dysfunctional Any 3

- they both exist as polymers/ large molecules known as nucleic acidsv’

- they are both made up of monomers known as nucleotidesv’

- they both have phosphate groupv’

- they both have the nitrogenous bases, adenine, cytosine and guanine v/
Any 2
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Marking Guidelines

24 241 a) Interphasev
b)  Mitosisv’
c) Cell division Cv

242 . - Produce (haploid) gametesv’
- The halving effect of meiosis overcomes the doubling effect of
fertilizationv’
- Maintains the chromosome numberv’
- Introduce genetic variationv’ Any 2

2.4.3 Hairv/bones/ skin
Any body cell/structure other than gonads Any 1

24.4 - Crossing over
- Homologous chromosomes pair upv'/lie next to one another
- (Non-sister/ adjacent) chromatids overlapv’
- at the point known as.chiasmav’
- and exchange genetic material v
- Chromosomes now eantalns a combination of one another’s genetic
materialv’ Any 4

24.5 - Cell division B - genetically identical cells/diploid cells are formedv
- Cell division C - non-identical cells/ haploid cells formedv’
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Marking Guidelines

P1 Phenotype Blood group B x Blood group ABv

Genotype 18] X i
Meiosis
G/gametes RS X 14
Fertilisation M

F1 Genotype @l WA

Phenotype Blood group AB; Blood group B; Blood group A; Blood group Bv’

Percentage: *25%v chance of having an A child
P1 and F1v
Meiosis and fertilization v * Compulsory 1 + Any 5
OR
P1 Phenotype BloodgroupB x Blood group AB v/
Genotype 17 X I [Bv
Meiosis
Fertilisation Gametes 5 :
% [4]8 14
i e 1%vi

1 mark for correct gametes
1 mark for correct
genotypes

F1 Genotype A A, i
Phenotype  AB; B; A; BV

Percentage: *25% ¥ chance of having A child
P1 and F1v
Meiosis and fertilizationv’ * Compulsory 1 + Any 5 (6)

TOTAL QUESTION 2 [50]
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Marking Guidelines

QUESTION 3
3.1 3.1.1 Pedigreev’ diagram (1)
3.452 4v'| Four (1)
3yt XFxfvv (2)
3.14 Male with FXSv'v/ (2)
3.1.5 Recessivev’ (1)
3.1.6 - Individual 9 has FXSv
- His genotype must be XfYv'
- Which means he got a Y chromosome from individual 3v/his
father
- And X/ ndividual 4v'/his mother
- Since in \ female without FXSv’
- She hasaa'deminant Xv/ X/ XFX!
- That mas 3cessive X
_' Any 4 (4)
* (11)
32 321 Biotechnologyv iGenetib: engineering (1)
3.2.2 - Extract a human insulin genev’
- Place the human gene into a cut bacteria plasmidv’
- To form recombinant DNAvV
- Insert back into bacteria to reproducev’
- Extract insulin producedv’
Any 4 (4)
3.2.3 Eliminates the need for injectionsv’ (1)
3.24 It lowers the chances of rejectionv’/ no need for anti-rejection medication (1)
325 - Stem cells are undifferentiatedv’/ can become any other cell
- They are stimulated to become islet cellsv'/ beta cells/pancreatic
cells
- That can produce insulinv’ (3)
(10)
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3.3 3.3.1
3.3.2

3.3.3

3.3.4

3.3.5

3.4

Copyright reserved

Marking Guidelines

Corneav

Av - Vitreous humourv’

Transparentv - allows light to enter the eyev’
Elasticv’ - change shape during accommodation/ for distant
visionv’

(Mark first ONE only) Any 1x 2

B- contains rods and conesv'/photoreceptors
C- does not contain photoreceptorsv’/ contains the optic nerve

The circular muscles are relaxedv’
The radial muscles are contractedv’

Pinna traps and directs sound waves into auditory canalv’

Sound waves cairied overto tympanic membrane (ear drum)

causing it to vibratev _

Cause ossicles to vibratev’

Ossicles causes oval window to vibratev’

Creates fluid pressure waves in endolymph (and perilymph) of

Cochleav’

Organ of Corti in Cochlea get stimulated v/

Hair cells in organ of Corti converts stimulus into nerve impulsev’

Nerve impulse carried by auditory nerve to cerebrum where

sound is interpretedv’

Pressure released out the round window to Eustachian tubev’
Any 7
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3.5 351
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Marking Guidelines

Sensoryv’ neuron

a) (Various) body partsv’

b) Two-part thresholdv’

- 10 participants were usedv’
- They took the average of the resultsv’

The finger tips contains more receptors than the fore arms and

backv'v

OR

The back contains less receptors than the fore arms and finger tipsv'v'

OR

The finger tips has the most receptorsv'v’

OR

The back has the least receptorsv' v/

80
70

Two—lp_qi.rj-t’thre-s_hdlﬂMof various body parts

(i W
= NEE
SR b

i A

*

68

|
= |
=

- 60 ———'r__"_
E 50 -w
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é 30 ==
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0 I . ‘ =
Tip of index finger Back Fore arm
Body parts
Description Mark allocation
Caption with both variables  (C) 1
Bar graph drawn (T) 1
Both x and y-axis labeled (L) 1
Correct scaling of y-axis and bars 1

(S)

Plotting of bars

(P) | (1 — 2 bars drawn correctly) 1

(all three bars drawn correctly) 2

TOTAL QUESTION 3
TOTAL SECTION B:
GRAND TOTAL.:

MDE/June 2025

(1)
(1)
(1)

(2)

(6)
(13)

[50]
100
150



