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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.

0. Do ALL drawings in pencil and label them in blue or black ink.

7 i 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.
8. 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

1.1 Various options are provided as possible answers to the following questions.
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 The process responsible for the growth of hair is...

A meiosis.

B reduction division.
C mitosis.

D aneuploidy.

1.1.2 Inindividuals with normal haemoglobin, the mRNA for haemoglobin includes
the codon GAA. This sequence is changed in individuals with sickle cell
anaemia so that their mMRNA has a codon GUA at the same location. This
suggests that the DNA has undergone a mutation involving a change of base
sequence from...

A CAAto TAA.

B CTT to CAT.
C CUU to CAT.
D CTTto CTA.

1.1.3 A child has blood group AB and her mother's blood group is A.
We can reasonably conclude that the ...

A mother's genotype is 1418,

B child's genotype is TAI® and the mother's genotype is ii.
C father's genotype is I*1® or IBIB or IBi.

D father's genotype is I*I® and the mother's genotype is ii.

1.1.4 If a red coloured bull and a white coloured cow is crossed all the offspring is
found to be roan (red and white patches). If there is a cross between a red
bull and a roan cow, what percentage of their offspring will be roan?

0%

25%
50%
75%

OO w>
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1.1.5 The law during which the two alleles for a characteristic will separate so each
gamete contains one of the two alleles, are known as...

o0 w>

Law of segregation.
Law of dominance.
Law of independent assortment.
Law of gonosomes.

1.1.6  The part of the female reproductive system where meiosis occurs is the...

A
B
C
D

fallopian tube.
ovary.
uterus.
cervix.

1.1.7 The part of the ovum that is digested by enzymes during fertilization is the

A
B
C
D

cytoplasm.
mitochondrion.
jelly-like layer.
nucleus.

1.1.8 When chased by a dog, the sympathetic nervous system will increase the

o0 w>r

heart rate.

flow of blood to the intestines.

flow of CO:2 to the brain.
conversion of glucose to glycogen.

1.1.9 When a person spends most of his/her time looking at a cell phone or a
computer screen, the ciliary muscles of the eye are in a constant state of
contraction. The muscles cannot return to their relaxed position.

As a result the muscles are unable to change the...

wil@Rue s

Copyright reserved

shape of the lens to focus on a distant object.

shape of the lens to focus on a nearby object.

size of the pupil to let more light into the eye.

size of the pupil to reduce the amount of light entering the eye.
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1.1.10 Which one of the following part of the ear is prone to middle ear

infection?

A  Oval window.

B Round window.
C Cochlea.

D Eustachian tube.

(10X 2) (20)

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

124

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1:2:9

Chromosomes of the same shape and size that codes for the same

genes

Temporary molecule containing the coded message for protein

synthesis.

Site of meiosis in male plants

The phase of meiosis characterised by the separation of chromosomes

into chromatids

The blood group containing only recessive alleles

Gland responsible for controlling resting metabolic rate

A temporary, vascular organ on the inside of the uterus that consists
of both maternal tissue and embryonic tissue.

Glandular and vascular inner wall of the uterus where implantation of
the embryo occurs.

The shape of the lens in glasses that corrects long-sightedness.
(9X1)
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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 I COLUMN II
1.3.1 Monomers of proteins A: Amino acids
B: Polypeptide chains

1.3.2 Cells in the testes responsible | A: Cells of Leydig

for the secretion of B: Sertoli cells

testosterone during puberty.
1.3.3 Chromosomes found in male | A: 45+ XY

with down syndrome B: 43 + XY

(3x2)

1.4 Sharks can be oviparous, ovoviviparous or viviparous. The table below shows a
comparison in the amniotic egg as well as reproduction of three different
species of shark.

Shark species
1 2 3
York (%) of amniotic egg 0 30 40
Gestation period (months) 10 15 9
Number of pups born 11013 30 to 35 1t08

1.4.1 Which ONE of the shark species is ( 1, 2, or 3) is more likely viviparous?
1.4.2 Provide ONE reason from the table for your answer in QUESTION 1.4.1.

1.4.3 Which ONE of the shark species (1, 2 or 3) most likely shows precocial
development strategy?

1.4.4 Explain your answer in QUESTION 1.4.3.

1.4.5 Which ONE of the shark species (1, 2 or 3) will possibly produce offspring
requiring the highest degree of parental care?

Copyright reserved Please turn over
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1.5 The diagram below represents the human ear.

The structure of human ear

Give the LETTER and the NAME of each of the following which:
1.5.1 (a) Contains receptors for hearing.
(b) Contains mechanoreceptors.
(c) Transmit sound waves to the tympanic membrane.
(d) Amplifies and transmit sound vibrations.

1.5.2 Give the name of the neuron found in part D.

TOTAL SECTION A:
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SECTION B
QUESTION 2

2.1 The diagram below represents a process taking place in a human nucleus.

2.1.1 Identify the process taking place above. (1)

2.1.2 Name the phase of the cell cycle during which the process above will
take place. (1)

2.1.3 Identify parts:

(@) Q (1)
(b) R (1)
(c) S (1)
2.1.4  Describe this process identified in QUESTION 2.1.1. (6)

2.1.5 Match the free floating nucleotides (W, X, Y, Z) to the corresponding
template (A — F). Write down the nucleotides (W-Z) to show their
sequence on the complementary strand. (2)

(13)
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2.2 The diagram below represents the meiotic division of chromosome pair 12 and
13 in a human somatic cell.

2.2.1

2.2.2

2.2.3

224

2.2.5

|dentify the phase of meiosis represented in the diagram above.
Provide labels:

(a) B

(b) C

Give ONE function of structure A.

Make a neat labelled drawing of the diagram above during prophase |
as it would have appeared before the process responsible for genetic
variation took place.

How many chromosomes will be present in each cell during:

(a) Metaphase |

(b) Telophase Il

(c) Zygote formed between the gamete containing structure B and a
normal gamete.
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2.3 Peter and Mary have two children. The oldest is Patrick followed by Anne, a
girl. Mary is pregnant again with a girl. Mary and Peter's first child is a
haemophiliac and they are afraid that their third child may also have the
disorder. Mary is a carrier of haemophilia and John has the normal clotting
factor.

2.3.1 Construct a simple pedigree diagram showing the inheritance of

haemophilia in this family and indicate each person’s genotype on the
diagram. (5)

2.4  The diagram below represents the male reproductive system:

241 Give the LETTER and the NAME of the part where spermatogenesis

occur. (2)

2.4.2 Give the function of part labelled B. (1)
2.4.3 Give the name of part labelled A and explain its impact on the sperm

cell if this part is blocked during reproduction (7)

(10)
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2.5 A team of researchers in Hawaii IVF (in vitro fertilisation) centre investigated
the relationship between different concentration of Follicle stimulating
hormone (FSH) and the growth rate of the ovarian follicles.

The procedure was as follows:
90 healthy, non-smoking females between the ages of 25-30 years

participated

The females were divided into 3 groups of 30 participants each.
Group A shows steady natural growth of the follicles with low FSH
(5mlIU/mL), Group B received a moderate dosage of FSH
(12mlU/mL), and Group C received a high dosage of FSH

(20mIU/mL)

The follicle diameter was measured at the same time every day for 5

days

The table below shows the average follicle diameter (mm) over 10 days.

2.5:1

2.5.2

2.5.3

254

25.5

Day Group A Group B Group C
(5mIU/mL) (12mlIU/mL) (20mIU/mL)
1 2.1 i 2.1
2 Sl 4.0 2.3
3 4.3 5.8 6.5
4 5.4 7.6 8.7
5 6.5 9.4 10.9
|dentify the:
(a) Independent variable. (1)
(b)  Dependent variable. (1)
List TWO ways at which validity was ensured in this investigation. (2)
Give the purpose of Group A in this investigation. (2)
Calculate the average follicle diameter of Group B. (3)
Provide a conclusion for the above investigation. (2)
(11)
[50]
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QUESTION 3

3.1 Dogs have been selectively bred for centuries to satisfy human'’s desire for various
characteristics. Ear shape and coat texture is controlled by different genes. Dogs
can_have Pointy ears (E) or Floppy ears (e). There are three possible coat
textures: Smooth (S), Curly (C) and Wavy (SC).

3.‘f.1 Identify the type of dominance displayed by the inheritance of ear

shape. (1)
3.1.2 How many genes are responsible for ear shape? (1)
3.1.3 How many alleles controls coat texture? (1)

3.1.4 A male dog with pointy ears and smooth coat was bred with a female
dog with floppy ears and wavy coat. Using a genetic cross it is
predicted that there are 4 possible combinations of characteristics for
the puppies to be produced.

Possible puppies Posible genotypes

1 EeSS

2 EeSC

3 eeSS

4 eeSC
(a) Give the genotype of the male dog bred. (1)
(b) Provide the gametes produced by the female dog bred. (2)
(c) Write down the phenotype of puppy number 3. (1)

3.1.5 Many people indicated that they want puppies with floppy ears and
curly coats. Explain why the male dog used will never be able to
produce curly coat puppies. (2)

3.1.6 If the farmer wants to continue breeding with the female above, what
must be the genotype of the male dog be, to ensure her next litter has
the highest chance of producing the desired puppies mentioned in
QUESTION 3.1.57? (1)

(10)
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3.2 Read the extract below explaining the relationship between picky eating and
genes.

If you find most green vegetables horribly bitter, research has found it could be
more than just picky eating. During a study conducted on our tasting gene, it was
found to carry mutations leading to variety in how we perceive the taste of
especially green vegetables. Some people has developed a mutation in their
taste gene that makes them overly sensitive to the bitterness found in green
plants. This is believed to be beneficial in early years where people gathered
vegetables from nature and they had to be sensitive to bitter tastes which could
indicate a possible poisonous plant. These bitter tasting chemicals were
protecting the plant against pests and herbivores.

These days farming research uses biotechnological processes of genetic
engineering to alter the genes in green plants causing them to produce less bitter
tasting chemicals in order to make them more palatable to sensitive individuals.

3.2.1 Define the term biotechnology. (1)

3.2.2 The mutation causing humans to experience vegetables as having a
bitter taste affects one tasting gene.

(1)
Identify this type of mutation.
3.2.3 Explain the effect of this mutation on early humans. (3)

3.2.4 Why would researchers want to make these vegetables more
palatable for sensitive individuals? (1)

3.2.5 Give TWO benefits, other than that mentioned in Question 3.2.4 of

genetic engineering of plants for farming. (2)
3.2.6 Explain how this genetic engineering could be harmful to plants. (2)
(10)

Copyright reserved Please turn over



Life Diowwerloaded from Stanmor'eﬁshcysics. com MDE/ June 2026

3.3 The graph below indicates the changes in diameter of the pupil of the human
eye.

Changes in pupil diameter over time

~
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3.3. Which structure in the human eye is responsible for the changes

1 indicated in the graph? (1)

3.3.  During which period of time was the person moving from dim light to

2 bright light? (1)

3.3. Describe the changes that took place in the eye that led to the diameter

3 change indicated from 30 to 35 seconds (3)

3.3. Draw a labelled diagram of the front view of the eye to show the exact

4 size of the pupil at 20 seconds as indicated in the graph (5)
(10)
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3.4 The diagram below represents a portion of the central nervous system.

Portion of the central nervous system of a human

3.4.1 Give the LETTER and the NAME of the part that:

(a) coordinates voluntary movements. (2)
(b) degenerate and leads to Alzheimer's disease. (2)
(c) has receptors for the heart muscles. (2)
3.4.2 List TWO ways at which part C is protected. (2)

3.4.3 A haemorrhage (excessive bleeding due to rupture of a blood
vessel) at part A can cause permanent dysfunction.

State THREE possible consequences for a patient who suffered
damage to part A (3)

3.4.4 Concussion is a type of traumatic brain injury because of a blow in
to the head especially part B.

Briefly explain why concussion does influence breathing. (2)
(13)
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3.5  The diagram below represents a gland found in the human body.

3.5.1 Identify the gland above. (1)
3.5.2 Explain why this gland can be considered both endocrine and

exocrine. (6)

(7

[50]

TOTAL SECTION B: 100
GRAND TOTAL: 150
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Marking Guidelines

PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1.

10.

11.

12.

13.

14.

18.

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.

If units are not given in measurements

Candidates will lose marks. Memorandum will allocate marks for units separately
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16.

17;

18.

19.

Marking Guidelines

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

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

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. A marker that is proficient in the relevant official language should be consulted.
This is applicable to all official languages.

Changes
No changes must be made to the marking guidelines without consulting the Provincial
Internal Moderator.
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SECTION A
QUESTION 1

1.1 Cvv
Bvv
CvY
Cv v
AV Y
Bv' v
Cv v
AvY
AV Y

10  Dvv (20)

T e B S BN
SO . . Sl . [ o] P
. . . Zi o A eaa,

SR, - . 0 < d T e
= OO~ WN=

1.2 Homologous v chromosomes
mRNAY'/ messenger RNA
Antherv’

Anaphase 11V

OV blood group

Thyroidv” gland

Placentav’

Endometriumv

Convexv’

—_ e SRR k| ik
MR RNDNRN DD
OCO~NNOOWN =

(9)

1.3 1.3.1 A onlyv'v
1.3.2 A onlyv'v

1.3.3 A onlyv'v
(6)

1.4
1.4.1 Species 1v (1)
1.4.2  There is no yolk present since no egg is formedv’/ the embryo is fed/
receives nutrients from the mother’s placenta/ umbilical cord (1)
1.4.3  Species 3v (1)
The egg contains the most yolkv” which allows for maximal
144 developmentv’before hatching (2)
1.4.5 Species 1v (1)

(6)
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1.5
1:5.1 (a) Ev-cochleav (2)
. (b) Cv'- semi-circular canalsv’ (2)
(c) AY'- Auditory canalv’ (2)
(d) Bv'-Ossiclesv (2)
1.5.2  Sensory¥ neuron (1)
(7)
TOTAL SECTION A: [50]
SECTION B
QUESTION 2
21 211 DNA replicationv’ (1)
212 Interphasev’ (1)
21.3 (a) (weak) Hydrogen bondv’ (1)
(b) Phosphate groupv’ (1)
(c) Deoxyribose sugar v/ (1)
214 ¢ DNA double helix unwindsv’
e And unzipsv'/ weak hydrogen bonds break
e To form TWO separate strandsv’
e Each strand acts as a templatev’
¢ Using free floating DNA nucleotides v
e That attach to complimentary basisv'/ A-T, G-C
e To form TWO identical DNA moleculesv’ 6
e This process is controlled by enzymesv’ (6)

Any

215 Y,Z, X, X, W, YVV
all correct = vv/
1 mistake = v/

2 or more mistakes= no marks (2)
(13)
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Marking Guidelines
2.2 221 Anaphase |V
222 a) Chromatidv
b) Spindle fiberv’

2.2.3 Holds chromatids togetherv’ to form chromosome

2.24 Prophase |

Cell membrane

Spindle fibers
Centiole

Centromere
Chromatid

Nuclear membrane

Homologous chromosome
pair

g Mark
Description alloeatiof

Caption (C) 1
4 chromosomes correctly shaded(does not need to be 1
different sizes or arranged in homologous pairs) (S)

Any ONE correct label (tick on label) 1

225 (a) 46V
(b) 24v and 22v Any order

(c) 45v

Copyright reserved Please turn over
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Pedigree diagram showing the inheritance of
haemophilia in a family

Peter Mary

xv] Q A

m OO

Patrick Anne Baby
Xty XXrxx" XX/XX"
Description Mark allocation

Caption (C)

1

All 5 family members included, correct symbols
used in drawing (S)

1

Diagram (connection lines correct) (D)

Genotypes (Peter, Mary, Patrick) (G1)

Genotypes (Anne and baby — must include both
options) (G2)

24 241 Cv-Testesv/ Testis

2.4.2 It temporarily stores sperms until maturationv’

2.4.3 Seminal vesiclev’

- There will be no nutrients/fructose in the semenv’
- The mitochondrionv” in the sperm will not be able to produce

energyvy’
- For the tail to swimv’

- Sperm will not be able to reach the ovumv”

- Fertilization will not take placev’

Copyright reserved
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25 251 (a) FSH concentrationv’ (1)
(b) Rate of follicular developmentv’ (1)
252 - Used the same age group of 25-30 yearsv’

- Health status was the same/ all were non-smokersv’

- Duration of the observation was the samev’

- Ensured that all other hormones (eg LH) are kept constant across all
groupsvy’

- All groups received the same dietv’

- Same timing.for measurementv’

- Same measuring equipment was usedv’

Any (2)
2.5.3 To see how much extra growth is caused specifically by the increased FSH
levels in Group B and Group Cv'v' (2)
2.54 AVERAGE= 2,2+4,0+5,8+7,6+9,4= 29v
= @\/
5
= 5,8v' mlU/mL (3)
2.5.5 Higher concentration of FSH increases the diameter of the folliclev' v’ (2)
(11)
[50]
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QUESTION 3

3.1 8.1.1
Suli2
3.1:3
3.14

3.1.5

3.1.6

3.1.7

3.1.8

3.2 321

3.2.2

3.2.3

3.24

3.2.5

3.2.6

Copyright reserved

Marking Guidelines

Completev' dominance
Onev'/ 1
Twov'/2
EeSSv

eSv
eCv

Floppy ears and smooth coatv’

In order to have curly coat the puppies have to receive a C allele from
each parent v/ C allele form both the mother and the father
The male bred only has S allelesv’/ does not have a C allele

eeCCv

Biotechnology is the manipulation of biological processes to satisfy
human needs.v’

Genev mutation

- Useful v/

- Being sensitive to bitterness in plants, made them able to identify
poisonous plantsv’

- Increasing their chances of survivalv'/ prevent iliness

- So they can enjoy more variety of foodv’
- So they can also access its nutritionv’
- To prevent nutrient deficienciesv’ Any

Increased yieldv'

Pest resistantv’

Drought resistantv’

Disease resistantv’

Longer shelf lifev’

Mark first TWO only Any

Losing their bitternessv’
Will result in herbivores/ pests eating itv’

Please turn over

(1)

(1)

(1)

(2)

(1)

(2)

(1)
(10)

(1)

(1)

(1)

(2)

(2)
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Marking Guidelines
3.3 3.3.1 Irisv//radial and circular muscles (1)
3.3.2 20-30)vs (1)

3.3.3 - Radial muscles contractv’
- Circular muscles relaxv’

- Pupil increases in diameterv'/dilates (3)
3.34 Front view of the eye
iris
pupil
sclera
Criteria for marking diagram
Criteria Mark allocation
Caption (C) 1
Correct drawing of the front view of an eye 1
(D)
Pupil =6 mm (P) 1
Any 2 correct labels (L) 2 (5)
(10)
34 341 (a) Dv-Cerebellumv (2)
(b) Av'-Cerebrumv’ (2)
(c) Bv'-Medulla oblongatav’ (2)
3.4.2 - Cerebrospinal fluidv’
- Vertebraev’
- Meningesv’ Any (2)
3.4.3 -loss of sensationv’/ cannot taste, smell, feel, see or hear
-loss of higher cognitive functionsv’
-cannot control voluntary actionsv’ (3)
3.4.4 The medulla oblongatav” will be affected as it is center that controls
reflexesv’ (2)
(13)
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Marking Guidelines
35 351 Pancreasv’ (1)

3.5 Endocrine:
When secreting Insulin and Glucagonv’
It secretes hormonesv’
Directly into the bloodv’

Exocrine:

Secreting digestive juices/enzymesv’

Via ductsv’

To target organsv’/ small intestine (6)

(7)

TOTAL QUESTION 3 [50]
TOTAL SECTIONB: 100
GRAND TOTAL: 150
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