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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

11.

Answer ALL the questions.
Write ALL the answers in the ANSWER BOOK.
Start the answers to EACH question at the top of a NEW page.

Number the answers correctly according to the numbering system used in this
question paper.

Present your answers according to the instructions of each question.

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

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

The diagrams in this question paper are NOT necessarily drawn to scale.
Do NOT use graph paper.

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

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 wii the letter (A—D) next to the question
numbers (1. P i the A R BOOK, e.g. 1.1.10 D.

below relates to biological evolution?

ential for the evolution of species
ressed from a technological age into an

rom ancestral species
ally cause species to die

1.1.2 RNA differs from DNA in that it ...

has thymine and a phosphate group
has deoxyribose and cytosine

is a double stranded molecule

has uracil and ribose

o0 w >

1.1.3 Blood group AB is a result of

Complete dominance
Incomplete dominance
Co-dominance
Polygenic inheritance

OO0 w>»

1.1.4 The chromosome complement of a human individual who inherits an X
chromosome from the father, is

A 44 and XX
B 44 and XY
C 46 and XX
D 46 and XY
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1.1.5  Evidence supporting the evolution theory is obtained by studying the
structure of vertebrate forelimbs.

This type of evidence for evolution is best described as ...
A biogeography.
B modification by descent.
C DNA evidence.
D genetic evidence.

1.1.6 The probability that two heterozygous parents will have a homozygous
dominant offspring, is ...

A 75%
B 50%
C 25%
D 100%

1.1.7 Which ONE of the following is an example of artificial selection?

DDT resistance in mosquitoes

The development of different species of tortoise from a common
ancestor

The decreasing effect of antibiotics on bacteria

Breeding dairy cattle to increase milk production

W >

oo

1.1.8 The graph below shows the pace at which evolution occurs in a

species of butterfly.
Stable environment
| y .
°
= ] Rapidly changing
9 environment
w
Time —*

Which type of evolution is represented by the graph?

A Speciation

B Punctuated equilibrium

C Artificial selection

D Inheritance of acquired characteristics



Life Diowwslemnded from Stanmorephysics.com SEPTEMBER 2024

1.1.9 The diagram below shows the DNA profiles of a child, her mother and
four males. There is uncertainty about who the biological father is. To
establish paternity, DNA profiling was conducted.

Child Mother Male 1 Male2 Male 3 Male 4

I

= [ (e

Which male is the biological father of this child?

Male 1
Male 2
Male 3
Male 4

OO wW>

(9X2) (18)
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1.2

1.3

Give the correct biological term for each of the following descriptions.
Write only the term next to the question numbers (1.2.1 to 1.2.8) in the
ANSWER BOOK.

1.2.1 A group of similar organisms that can interbreed to produce fertile
offspring

1.2.2 The biotechnological production of genetically identical offspring
1.2.3 The complete disappearance of a species from Earth
1.24 Alternative forms of a gene which occur at the same locus

1.2.5 A cell condition in which the nucleus contains a single set of
chromosomes

1.2.6  An opening in vertebrate skulls through which the spinal cord passes

1.2.7 The breeding of organisms by humans to achieve a desirable
phenotype

1.2.8  The family to which humans belong
(8X1)

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.

SEPTEMBER 2024

COLUMN | COLUMN II
1.3.1 The scientist who proposed the law of |[A: Darwin
segregation B: Lamarck

1.3.2 The physical and functional expression | A: Genotype

of a gene B: Phenotype
1.3.3 Examples of reproductive isolation A: Breeding at different times
mechanisms of the year
B: Adaptation to the same
pollinators

(3 x2)

(8)

(6)
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1.4

1.4.1

142

1.4.3

1.4.4

The diagram below shows a short section of a DNA molecule

| :
5

)=
|

What is the natural shape of a DNA molecule?

Identify:

(a) Part A

(b) The nitrogenous base B (full name is required)
(c) Bond C

Give ONE visible reason why the diagram above represents a DNA
molecule.

Name ONE place in the human body where this type of nucleic acid can
be found.

(1)

(1)
(6)
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1.5

1.5.1

1.5.2

1.5.3

In tomatoes, red fruit (R) is dominant to yellow fruit (r). Round fruit (B) is
dominant to pear-shaped fruit (b).

Two plants that are heterozygous for both characteristics were crossed.
State the:
(a) Phenotypes of the P1 -parents
(b) Genotypes of the P1 - parents

Give ALL the possible genotypes of the gametes that will be formed.

How many plants in the next generation are likely to have yellow and pear-
shaped fruit?

(1)
(7)
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1.6

1.6.1

1.6.2

1.6.3

1.6.4

1.6

The diagram below shows possible evolutionary relationships amongst some
hominids.

Pan troglodytes

0 (Chimpanzee) Homo sapiens Homo
neanderthalensis
.2
1 Homo erectus
' Homo habilis
o 2
o — Paranthropus  Australopithecus
e aethiopicus garhi
[} .
] 3 | ’—Ausrrafopfmecus
“g l africanus
L]
s _4 | Ardipithecus — g_Australopithects
- ramidus afarensis
5 | L

Identify the type of diagram above?

How many genera are represented in this diagram?

When, according to the diagram, did Homo erectus become extinct?
Name the most recent common ancestor of all the Homo - species.

According to the diagram above, name ONE species that may have been
outcompeted by Homo sapiens.

TOTAL SECTION A:

(1)
(5)

50
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SECTION B

QUESTION 2

24

2.11

212

2.1.3

214

The diagram below shows a part of the process of protein synthesis.

1 2 3

CAUGGG AUG Molecule X

Ribosome

|dentify:
(a) Molecule X (1)
(b) Structure 1

Describe the role of molecule Y during this stage of protein synthesis. (3)

The table below shows the DNA base triplets that code for different amino acids
found in human proteins.

AMINO ACID BASE TRIPLET IN DNA
Leucine GAA
Proline GGG
Lycine TTT
Histidine GTA
Serine TCA
Methionine TAC
Glycine CCC
Glutamine GTC

Use the information in the table and the diagram above, write down the sequence
of amino acids that correspond with structures 2 and 3. (2)

During the process of protein synthesis, there was a change in the amino acid
sequence from histidine to glutamine.

Explain the possible reason for this. E%)

10
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2.2

2.3

2.3.1

23.2

SEPTEMBER 2024

Describe the process by which DNA makes a copy of itself.

Study the pedigree diagram of a family where some individuals have haemophilia.
Haemophilia is a sex-linked disorder. Use H for normal blood clotting and h for the

haemophilic trait.

(a)

(b)

Peter

Andrew Henry
Key

Normal female

Male haemophiliac

Normal male

WO

Millicent

Enid

Priscilla

David

Goliath Anele

Clarence

Identify:

the number of generations in this diagram

the number of males with haemophilia

Write down all the possible genotypes of the following individuals:

Peter

Enid

Clarence

11

(6)

(2)

(2)
(8)
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24 Pie-baldism is a genetic condition which is characterised by a person having a
white patch of hair. Pie-baldism is controlled by a dominant allele (H).

A man with a white patch of hair and a woman with a white patch of hair have two
children. The first child was born without a patch of hair, the second child was
born with a patch of hair.

241 Use a genetic cross to show the possibility of producing the phenotypes of
the children as described above. (6)
2.5 The diagram below represents a phase during meiosis.
w
5 LU
2.5 Identify structures labelled:
(1)
(a)w (1)
(b) X
2.5.2 Identify the phase shown above. (1)
253 State why this cell does not represent a human cell. (1)
254 Explain the contribution of the previous phase to natural selection. (6)

(10)

12
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2.6 The diagrams below represent the distribution of chromosome pair 21 as it
appears in gametes at the end of meiosis Il in a human male.

BHOC

2.6.1 Explain why the gametes represented by diagrams C and D do not have any
chromosomes. (3)

26.2 If gamete A is involved in fertilisation, describe how this may result in Down
syndrome. (3)

26.3 Due to the process of crossing over, the chromosomes in diagrams A and B

appear different to each other.

(a) Identify the phase of meiosis during which crossing over occurs. (1)

(b) Describe the events during crossing over. (3)
(10)
[50]

13
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QUESTION 3

3.1

3.1:1

3.1.2

3.1.3

3.14

September 2024

Weeds are problematic to farmers because they invade farm fields and outcompete crop
plants for space. This reduces the crop yield.

Farmers spray their fields with chemicals, known as herbicides, to kill the weeds. Some
weeds, however, have evolved to be resistant to herbicides.

Scientists investigated the time it took for a species of weed to develop resistance to five
types of herbicides. The results are shown in the table below.

TYPES OF HERBICIDE TIME TAKEN FOR WEEDS TO
DEVELOP RESISTANCE (YEARS)
24-D 9
Dalapon 9
Picloran 25
Dicloflop 7
Trifluralin 26

Identify the:
(a) Independent variable
(b) Dependent variable

Name the herbicide:

(a) To which the weeds developed resistance the fastest

(b) That remained effective for the longest period of time

The scientists used the same weed species when investigating resistance to the

different herbicides.

(a) Describe how the scientists would have determined the resistance of

the weeds to the herbicides

(b) Explain how the use of the same weed species improved the validity of the

investigation.

Draw a bar graph to show the time taken for the evolution of resistance to the

herbicides.

14

(1)
(1)

(1)
(1)

(@)

(2)

(6)
(14)
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3.2 Stem cells were cultured under ideal laboratory conditions to replace damaged
cells associated with several disorders in the human body.

The table below 1€ fu' i stem cells used in the treatment of some
of the disc A

MBER OF STEM CELLS IN MILLIONS
Cancer : 450
Alzheimer's dise 200
Heart disease 150
Diabetes Ja 90
4 sk
3.2.1 State TWO sources of stem cells. (2)
3.2.2 Name ONE other use of stem cells, other than the treating of disorders. (1)
3.2.3 Write down the ratio (in the simplest form) of stem cells used to treat cancer
compared to heart disease. Show ALL your working. (2)
(5)

3.3 A group of learners investigated the frequency of dominant and recessive traits in
their school. Their hypothesis was:

There will be more learners with dominant traits than learners with recessive traits.

The traits below were investigated in 200 learners:

DOMINANT TRAIT RECESSIVE TRAIT
Unattached earlobe Attached earlobe
Rolled tongue Unrolled tongue
Bent little finger Straight little finger

The results below were obtained during the investigation.

NUMBER OF LEARNERS
TRAIT DOMINANT RECESSIVE

Earlobe 60 140

Tongue 28 172

Little finger 15 185
3.3.1 State any TWO planning steps that the learners had to consider before

conducting the investigation. (2)
3.3.2 Explain why age need NOT be controlled in this investigation. (2)
3.3.3 State ONE way in which the learners ensured reliable results. (1)
3.3.4 Will the learners accept or reject their hypothesis? (1)

15
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3.3.5 Explain your answer to QUESTION 3.3.4. (2)
3.3.6 Name the type of variation investigated with the traits. (1)
3.3.7 Give a reason for your answer in QUESTION 3.3.6. (2)
(11)
3.4 Describe the process of speciation through geographic isolation. (7)

3.5 There are anatomical differences between African apes and humans. There are also
characteristics that they share.

3.5.1 Name ONE characteristic regarding the hand, that African apes share with (1)
humans.

3.5.2 Tabulate TWO differences between the skulls of African apes and humans. (5)

3.5.3 Give TWO characteristics of the pelvis of a bipedal organism. (2)

(8)

3.6 The 'Out of Africa' hypothesis is one explanation of the evolution of modern
humans.

3.6.1 Name the type of genetic evidence used to support the 'Out of Africa' hypothesis? (1)

3.6.2 Describe how fossil evidence of the Homo genus is used to support the 'Out of (4)
Africa’ hypothesis. (5)
[50]

TOTAL SECTIONB: 100
GRAND TOTAL: 150

16
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PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1.

10.

11.

12,

13.

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 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 annotations 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 is incorrect, do
not credit. If sequence and links becomes correct again, resume credit.

Non-recognised abbreviations
Accept if first defined in answer. If not defined, do not credit the unrecognized
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 recognizable accept provided it does not mean something else in Life Sciences or if it
is out of context.

If common names given in terminology
Accept provided it was accepted at the National memo discussion meeting.



14.

15.

16.

17.

18.

Downloaded from Stanmorephysics.com

If only letter is asked for and only name is given (and vice versa)
No credit

If units are not given in measurements
Candidates will lose marks. Memorandum will allocate marks for units separately

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.

]
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SECTION A

QUESTION 1

C vV

DvY

GV

AV

Bt

CvY

DvY

Bvv

Cvv (9x2) (18)

1.1

SRV I S e Y [
Coo~NoOOobdwWwN =

1.2 Species v

Cloning v

Extinction v/

Alleles v/

Haploid v

Foramen magnum v

Artificial selection v/ selective breeding

Hominidae v (8x1)  (8)

A T (T Qi
O~ O WN =

13 None v v
B only vv'

Aonly vv (3x2)  (6)

—_
WN =

14 1.4.1 Double helix v (1)

1.4.2 (a) Deoxyribose v/ (1)
(b) Adenine v (1)
(c) Hydrogen v" bond (1)

14.3 - Thymine (T) is presentv’
- double strandedv’/ base pairing
(Mark first ONE only) (1)
Any

144 - Nucleus v
- Mitochondrion v
(Mark first ONE only) (1)
Any (6)
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1.5.1

1.5.2

11343

1.6.1

1.6.2

1.6.3

1.6.4

1.6.5

(a) Red, round fruitv'v’
(b) RrBbv'v/

RB; Rb: rB; rbv'v
(All 4 gametes must be correct)

1116 v

Phylogenetic v" diagram
Five/ 5 v

1 myav’

Australopithecus africanus v

Homo neanderthalensisv’

TOTAL SECTION A:

(2)

(1)
(7

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

(1)
(5)

50
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SECTION B
QUESTION 2

2.1 211  (a) mRNA v (1)
(b) Codon v (1)

2.1.2 - Each tRNA carries a specific amino acid.v’
- When the anticodon on the tRNAY
- matches the codon on the mMRNAY
- then tRNA brings the required amino acid to the ribosomev" Any (3)

21.3 2-Glycine v
3 - Methioninev’ (2)

2.1.4 - A mutation occurredv’
- which changed the sequence of nitrogenous bases on DNAY

- from GTA to GTCV
- and caused tRNA to bring a different amino acid v’ Any  (3)
(10)
2.2 nwindsv and
= 1S break
ndsv’
/e as templatesv’
(DNA) strand v’/ A pairs with T and C
smg ee (DNA nucleotidesv” from the nucleoplasm
- This results in two identical (DNA) moleculesv Any (6)
2.3 2.3:1 (a) Four/d v (1)
(b) Three/3 v (1)
232 (a)X"yYvv (2)
(b) XHXM vv (2)
(c) XHY vv/ (2)
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241

2.5.1

2.5.2

253

254

P1 Phenotype White X White patch v
patch of of hair
hair
Genotype v
Meiosis
Gamete v
Fertilisation
F1 Genotype : ; v
Phenotype -1 without v
of hair white patch
of hair

Meiosis and fertilisationv’
Piand F1v
(Any & + 1 compulsory*)
OR

P1 Phenotype White patch of x White patch v
Genotype Hh x Hh v

Meiosis
Gametes H h
H HH Hh Fertilisation
h Hh hh

Mark for correct gametesv’
Mark for correct genotypesv’
F1 Phenotype 3 White patch of hairv': 1 Without white patch
of hairv'*
P1and F1v
Meiosis and fertilisation v
(Any 5 + 1 compulsory*)

(a) Centriole v / centrosome
(b) Spindle fibrev'/ spindle thread

Anaphase |V
Six/6v

- Random arrangement of chromosomesv’

- results in the formation of genetically different cellsv’

- This leads to increased genetic variation in a populationv’

- which will cause some individuals to have favourable and some
unfavourable characteristicsv’

- When environmental conditions changev’

- those with favourable characteristics will survivev’

- and those with unfavourable characteristics will diev’

(6)

(6)
(10)
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2.6.1

26.2

26.3

- Due to non-disjunctionv’ / non-separation of a chromosome pair
- during Anaphase |Iv'

- Two chromosomes moved to the one polev” and

- none moved to the other polev’ Any

- Gamete A will have 24 chromosomesv'/ an extra chromosome
- and when it fertilises a normal ovumv' / a gamete with 23
chromosomes

- the zygote will have 3 chromosomes at position 21v / 47
chromosomes

(a) Prophase Iv'

(b) — Adjacent chromatids of homologous chromosomes crossv’
- at a point called the chiasmav’
- There is an exchange of DNA segmentsv’ / genetic material

3)

3)
(1)
(3)

(10)
[50]
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QUESTION 3
3.1 It
It
3.3
3.1.4
3.2 3.2.1

(a) Type of herbicidev’

(b) Time taken for weeds to develop resistancev’

(a) Dicloflop v
(b) Trifluralin v/

(a) — They would apply the herbicide to the weedv
- and observe if the weeds survivev’

(b) — it allows for a single variablev’

- to which the results can be attributedv’

301

== == N
o o O

o

T—

Time taken for the evolution of resistanceto T-V
different herbicidesv S-v

L-v

Time taken for development of
resistance (years)

2,4-D  Dalapon Picloran Dicloflop Trifluralin
Herbicide

Guideline for assessing the graph

Type: Bar graph drawn (T)

Title of graph

Correct:

— Scale for Y-axis and (S)

~  Width and interval of bars on X-
axis

Correct:
— Label for X-axis and
— Label and unit for Y-axis (L)

1

Plotting of bars

1- 1 to 4 bars plotted correctly
2- All 5 bars plotted correctly

- Foetus stem cellsv' / Umbilical cord/Foetus/amniotic fluid

- Embryonic stem cellsv’ / Embryos
- Bone marrowv'/blood/ heart/ molar teeth / tissues or organs that

already undergone development
(Mark first TWO only)

Any

(6)
(14)

(2)
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322

32(3

3.3.1

3.3.2

3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

- It can be developed into any tissue type v/ repair damage
tissue

- Used for therapeutic purposesv’

- Treat spinal injuriesv’

- Grown tissue cultures to form meatv’

(Mark first ONE only) Any

450: 150v
31V

- Get permission from the principal/authorities to conduct the
investigationv’

- Decide on the sample sizev’

- Decide on sample selectionv’

- Investigators to learn how to recognise/identify each traitv’

- Decide how to record results of the investigationv’

(Mark first TWO only) Any

These traits are inheritedv” and not influenced by agev’
- They used 200 learnersv
Reject v/

More learners displayed the recessive traits v' compared to the
dominant traitsv’

Discontinuousv” variation

The type of variation in a population with no intermediate
phenotypesv' v’

- If a population of a single species becomes separated by a
geographical barrierv’

then the population splits into twov’
There is now no gene flow between the two populationsv’
Since each population may be exposed to different environmental

conditionsv’

natural selection occurs independently in each of the two populationsv’
such that the individuals of the two populations become (very)

(1)

(2)
(5)

(2)
(2)
(1)
(1)

(2)
(1)

(2)
(11)
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3.6
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differentv’ from each other

]

3.5.1

3.5.2

3.5.3

3.6.1

3.6.2

genotypically and phenotypicallyv’
Even if the two populations were to mix againv’
they will not be able to interbreedv’
The two populations are now different speciesv’ Any

- Bare fingertipsv'/nails instead of claws
- Opposable thumbsv'/ gripping ability

- Fingerprintsv’

- Five fingersv’
(Mark first ONE only)

Any

Differences between African apes and humans

African apes

Humans

- Small craniumv

Large craniumv’

- Brow ridges are well
developedv

Brow ridges are not well
developedv

- Large caninesv

Small caninesv

- Palate is long and
rectangularv’ / U-shaped

Palate is small and semi-
circularv'/ C-shaped

- Large jawsv Small jawsv
- More protruding jawsv'/ Less protruding jawsv /non-
prognathous prognathous

- Cranial ridges presentv

No cranial ridgev

- Foramen magnum in a
backward positionv’

Foramen magnum in a
forward positionv’

- Sloping facev

Flat facev

- Less developed zygomatic
archv

More developed zygomatic
archv

- Less developed chinv

More developed chinv

- Diastema between the
teethv

No diastema between the
teethv

(Mark first TWO only)

- shortv” and widev” (broad)

Mitochondrial DNAY

the worldv

Table 1 + (2X2)

- Fossils of Homo habilis were found in Africa onlyv’
- The oldest fossils of Homo erectus were found in Africav’, while
- the younger fossils of Homo erectus were found in other parts of

- The oldest fossils of Homo sapiens were found in Africav” while

(7)

(1)

S

(2)
(8)

(1)
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- the younger fossils of Homo sapiens were found in other parts
of the worldv’ Any (4)

()
[50]

TOTAL SECTION 100

150
TOTAL:



