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TOPIC: DNA CODE OF LIFE
ACTIVITY 1

11

1.2

ACTIVITY 2

2
2.1 (Gene) mutation v/

2.2 — CTC on the DNA changed to CACv
— Codons (on the mRNA) changedv/GAG changed to GUG
— Anticodons (on tRNA) changedv/CUC replaced by CAC
— which resulted in a different amino acidv/ Val

203 — The cells will not receive enough oxygenv’

— resulting in reduced cellular respirationv’/ a person lacking
energy/becoming tired/ anaemia

ACTIVITY 3

3
3.1 (a) Nucleusv'/nucleoplasm

(b) Ribosomev /cytoplasm

3.2 Transcriptionv'™
— The double helix DNA molecule unwindsv’

— The double-stranded DNA unzipsv'/weak hydrogen bonds break

— to form two separate strandsv’

— One strand is used as a templatev’

— to form mRNAY

— using free RNA nucleotidesv” from the nucleoplasm.L/
— The mRNA is complementary to the DNAv'/ A-U, GG

— mRNA now has the coded message for protein sy""heé.is/

2026

)
(2)
(4)

(2)

(7

(1)
(1)

*1 compulsory thark + Any 5
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ACTIVITY 4
4
4.1 — A change in the sequencev’
— _of nitrogenous basesv’/nucleotides in DNA
4.2 '0 check for the gene mutationv’

and if it results in the high bone density v’

4.3 Produces high bone densityv" /reduces the risk of bone fractures

4.4
13 _ 7
—v x 100v =65v% OR — x 100v =35%
20 20
(100 -35)v =65v%
ACTIVITY 5
5
5.1 — Either male 1 or male 2 could be the fatherv’ of the boy
— since both males have the IB allelev’/ male 1 I*IB and male 2 IBIB or
IBi
— The mother’s blood group is O and must have the genotype iiv’
/homozygous recessive
— The boy would have inherited the recessive allele/i from the
motherv’
— and he would have the genotype IBi v/
5.2 Male 2v
53 — Four/some bands of the boy’sv'DNA profile

— match with those of the mother’sv” profile

— The remaining bands of the boy match with the bands of male 2’sv’

— DNA profile/fewer bands match with male 1's DNA profile

downloaded from Stanmorephysics.com
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ACTIVITY 6
6
6.1 — Codon GACY (on the mRNA)
— changed to GAUV
— [Both these codons code for the same amino acidv'/Aspartic acid
—._-__'.".-Hj_ierefore there will be no effectv’ on the protein formed
ACTIVITY 7
7

7.1 Translationv™*

— Each tRNA carries a specific amino acidv’
— When the anticodon on the tRNAv/GUA
— matches the codon on the mRNAv/CAU
— 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 6

ACTIVITY 8

81 (a) CCUV
(b) GTAVY

8.2 — A mutation occurredv’
— that changed the sequence of nitrogenous bases on DNA from
— GGG to GAAv/when A replaced G
— mRNA codon changed from CCC to CUUv'/when U replaced C
— causing tRNA to bring amino acidv’
Any 3

ACTIVITY 9

9
9.1 DNA profilingv

9.2 (Suspect)1v

9.3 The DNA profile /bands of suspect 1 is /are identical to the DNA profile of
the sample from the crime scenev’
(Mark first ONE only)
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9.4 - Evidence could have been planted at the crime scenev’
- Suspect could have been at the crime scene before the crime was
committedv’
- Human error might occur during the procedurev’
- Manipulation of results can occurv’
- Coptamination of the DNA samplev
- DNA sample too smallv
- Suspect may have an identical twinv’
(Mark-first TWO only) (2)

9.5 - The DNA profiles of the child, mother and possible father are
comparedv” since
- the child inherits 50% of their DNA from each parentv’
- All the DNA bands that are identical to the mother in the child's DNA
profile are eliminatedv’
- The remaining DNA bands are checked against the possible fathers'v'  (4)

for possible matches with the childv’ Any
(9)
ACTIVITY 10
10
10.1 Genev mutation (1)
10.2 (DNA) replicationv’ (1)
10.3 CCAvYV (2)

10.4 - There will be a change in the (sequence of) amino acidsv'/serine is
replaced by glycine

- Resulting in the formation of a different proteinv’ (2)
(6)
ACTIVITY 11
11
1.1 AAV
AV 2)
11.2 - According to blood groups it is impossible for male jl._-'_.'._t_'q_‘.-_;fhe the

fatherv’ —
- A child inherits one allele from each parentv’
- The child has the genotype I1*1Bv/does not have the recessive allele/i
- Male 2 has the genotype iivand
- does not have the I* or |B allele to pass on to the childv" and

5
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- can only have children that are I* and IBv'/blood groups A or B
Any

11.3 - To establish which bands of the child match with the bands of the
motherv
- -Tgii'_éompare the remaining bands to the possible fatherv’
- Smse the child inherits (50% of) DNA from each parentv’™  Any

114 (Male)3v

11.5 - Evidence in solving crimesv’
- Tracing missing personsv’
- ldentification of genetic disordersv’
- Establishing family relationsv’
- Matching tissues for organ transplantsv’

- Identify dead persons/animalsv’ Any
(Mark first ONE only)
ACTIVITY 12
12
12.1
(a) GUAV
(b) CATYV

12.2 - The sequence of bases on a DNA molecule changesv
- from CCT to CGTv /second base in DNA triplet changed from C to G
- The codon GGA changed to GCAV
- The tRNA molecule with the anticodon CCUv
- is now replaced by a tRNA molecule with the anticodon CGUY
- The sequence of amino acids changesv” and
- a different protein is formedv’
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TOPIC. MEIOSIS

ACTIVITY 1
1
1.1
1.2
1.3
1.5 B«
16 CvV (12)
ACTIVITY 2
2
2.1 (a) Spindle fibrev’ (1)
(b) Nucleolusv (1)
(c) Ovumv (1)
2.2 Produces spindle fibresv’ (1)
(Mark first ONE only)
2.3 Metaphase IV (1)
24 - (Homologous) chromosomes align in pairs at the equator in
Metaphase Iv" whereas chromosomes are lined up in a single row at
the equator during mitosisv’
— Crossing over has taken place in meiosis Iv° whereas no crossing
over takes place in mitosisv’ (2x2)
— (Mark first ONE only) (4)
2.5 — 4 chromosomes instead of 3v//an extra chromosome
— at chromosome pair 22v
— failed to separatev’/non-disjunction occurred (during Anaphase I) (3)
(12)
ACTIVITY 3
3
3.1 Cell membrane v —— (1)

3.2 Produces spindle fibresv’
(Mark first ONE only)

(1)

3.3 - Random arrangement of chromosomesv” at the equator
— results in the formation of genetically different gametesv
— This leads to increased genetic variation in a populationv’
— which will cause some individuals to have favourable and some to have
unfavourable characteristicsv’
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— When environmental conditions changev
— those with favourable characteristics will survivev’
— and those with unfavourable characteristics will diev’

3.4

Criteria for assessing the drawing

Criteria

Mark

Cell D copied correctly (D)

Missing chromosome drawn has a straight shape
(C)

Missing chromosome is unshaded (S)

ACTIVITY 4

4
4.1 (a) Chromosomalv'mutation
(b) Non-disjunctionv’
(c) Mitosisv’

4.2 -~ The chromosome pair/chromatids failed to separatev’

— at position 21v
— during anaphasev (I or Il)

— resulting in one daughter cell having an extra ohromosomev’/

— chromosomes
— Fusion of a gamete with 24 chromosomesv’

— and a normal gametev/gamete with 23 chromosomes

— results in a zygote-with 47 chromosomesv'/extra chromosome at

position 21

downloaded from Stanmorephysics.com
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4.3 — In Trisomy 21 there is an extra chromosome/three copies of
chromosome 21 in each somatic cellv’
— In Mosaic Down syndrome there is an extra chromosome only in some
cells

— Trisomy 21 occurs during meiosisv'/before fertilisation
— Mosaic Down syndrome occurs during mitosis v'/after
— fettilisation (2x2)

{Mark first TWO only) (4)
4000 (12)
ACTIVITY 5
5
5.1 Centromerev’ (1)
5.2 GonosomesY’ (1)
5.3 There will be one X-chromosome and one Y-chromosomev’ (1)
5.4 (a) Crossing overv’ (1)
(b) Prophase |V (1)
5.5 Leads to (increased) genetic variationv’ (1)
(Mark first ONE only)
5.6 — They will appear as chromatidsv’
— due to the splitting of the centromerev//the chromosome separating
OR
— [Each chromosome will have some genetic material of the other
chromosomev/
— because of crossing overv’ (2)
5.7 — The zygote will have XXY chromosomesv /XXX chromosomes/an
extra gonosome
— since the ovum with XX chromosomesv
— fused with a sperm with a Y-chromosomev'/X-chromosome 3)
(11)
ACTIVITY 6
6
6.1 Anaphase IV (1)
6.2 — Chromosome pairs separate during Anaphase |Iv// chromosomes move
to the pole
— A chromosome separates during Anaphase IlIv/chromatids move to the
poles OR
— Centromeres do not split during Anaphase v
9
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— Centromeres split during Anaphase Il
(Mark first ONE only) Any (1x2)

6.3 (a) Centriolev’/centrosome
(b)  Spindle fibrev’

6.4 - Att__ﬁdhes to the centromerev’
— to!pull chromatids/chromosomes towards the (opposite) polesv’
) e OR

— ‘itcontractsv/shortens
— to pull chromatids/chromosomes towards the (opposite) polesv’

6.5 Diagram showing metaphase Il
Cell membrane
Cytoplasm
Chromosome
Centromere
Chromatid
Guideline for assessing the drawing
Criteria Marks

Position: chromosomes in a single row at the equator (P) 1

Number: 2 unpaired chromosomes drawn (N) 1

Shading of chromosomes (S) 1

E shaded chromosome with an unshaded tip ]
unshaded chromosome with a shaded tip

Any TWO correct labels (L) 2
(except centriole & spindle fibre)

(5)

ACTIVITY 7

-
7.1 (a) Centriolev'/centrosome
(b)  Spindle fibrev’

7.2 Prophase IV

10
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7.3 — Pairing of homologous chromosomes is visiblev/ bivalents are
visible
— Development of spindle fibresv’
— Crossing over is taking placev’
- Centrlole/ centrosome moved to opposite polesv’
- Di‘smtegratmn of the nuclear membranev’ (3)
ny 3

74 - F’arts of the homologous chromosomes overlapv” and
— DNA/genetic material is exchangedv’
— at points called chiasmatav’/chiasma (3)

7.5 (a) Metaphase Iv (1)
(b) — In Metaphase I/Meiosis | chromosomes are arranged in  pairs

at the equatorv’
— In mitosis the chromosomes are arranged singly at the

— equatorv’ (2)
7.6 — Four (daughter) cells will be formedvof which
— two will each have five chromosomesv” and
— The other two will each have three chromosomesv (3)
(15)
ACTIVITY 8
8
8.1 Body cellsv//cells in the body except the sex cells (1)
8.2 Autosomesv’ (1)
8.3 (a) — One chromosome comes from the spermv/father
— and the other comes from the ovumv'/mother (2)
(b) — Shapev
— Sizev/length
— Position of genesv//alleles
— Genes coding for same characteristicv’
Location of centromerev’ Any 3 3
(Mark first THREE only) (3)
8.4 - Gonosomes are not identicalv/chromosomes at pos:tlon-"23 are not
identical .
— Individual 1 has XY gonosomesv'/is a male 0]
— Individual 2 has XX gonosomesv'/is a female — (3)

(10)

11
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TOPIC: REPRODUCTIVE STRATERGIES

ACTIVITY 1

1.1 - The egg has a high percentage (%) of yolkv™* therefore it
- contams more energyv /nutrients
- The hatchllng will be well developedv” making it

more} independenv” Compulsory markv™* 1 + Any 2 (3)
1.2 -Eaglev
- Vulturev’
- Pigeonv’ (3)
1.3 - The eggs have a lower percentage (%) of yolkv" therefore
- the hatchlings will not be fully developedv (2)
(8)
ACTIVITY 2
2
2.1
(a) They lay eggsv’ (1)

2.2

(b) - The eggs are protectedv’/incubated by the parents
- The young chicks are fed by the parentsv'/display parental care Any (1)
(Mark first ONE only)

- It increases the chances of fertilisationv’/gametes are in close contact

- Gametes are protected from predationv'/desiccation/ environmental

factors

- Water is not neededv’

- Fewer gametes are neededv’

(Mark first TWO only) (2)

(4)

ACTIVITY 3

3

3.1 - The eggs will dry outv’ )
- because they have no shellsv’/are not amniotic eggs /have no amnion (2)

3.2 - The male and female bodies are in close contactv’
so that sperm can be released directly onto the ovav’
OR
12
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- Many/up to 6 000 ova are releasedv’
since fertilisation is externalv’ Any (1 x 2) (2)

3.3 - Many/up to 6 000 ova are releasedv’
since fertilisation is externalv” /increasing the chance that some will be

fertilised.
- Thé male and female bodies are in close contactv’
so that sperm can be released directly onto the ovav’ Any (1x2) (2)
(6)
ACTIVITY 4
4
4,1 External v fertilisation (1)
4.2 The embryos develop inside an egg, outside the female's body v (1)

4.3 - To increase the chances of fertilisationv’
- since the gametes may be lostv'/not reach one another
due to predationv'/water currents
OR
- To produce more zygotesv offspring
- since many will be lostv’

- because they are preyed onv'/washed away/dry out (3)
(4)
ACTIVITY 5
5
5.1 Internal v fertilisation (2)

5.2 -Sperm are deposited inside the female body v
thereby increasing the chances of fertilisation v
- Gametes/zygotes are inside the bodyv
therefore protected from the predatorsv’/ environmental dangers
(Mark first TWO only) Any (2x2) (4)

(6)

13

downloaded from Stanmorephysics.com



KzN essdoaded from StaamorephysiEigesatbmers Document 2026
ACTIVITY 6

6
6.1 Internal v fertilisation (1)

6.2

nalfertilisation v

mcreases the chances of fertilisation v/

Ovoyiyipary v/ eggs retained inside the female’s body
where they are protected v/

(Mark first TWO only) Any (2x2) (4)
6.3 To increase the chances of fertilisationv’/ the survival of the eggs/ number
of offspringv’
- As eggs may be lost to predatorsv’/environmental factors etc.
- Since there is external fertilisationv’ Any 1x2 (2)
(7
ACTIVITY 7
7
7.1 - Their embryos develop inside eggsv” that are
- outside the body of the femalev' v (2)
7.2 Graph Xv'v (1)
7.3 - They will have a higher number of surviving embryosv'/eggs/offspring
- Because their fertilised eggs are attached to the vegetationv’
- where they are protected from predatorsv’/washing away (3)
(6)

14
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Topic: HUMAN REPRODUCTION
ACTIVITY 1

(12)
ACTIVITY 2

2
2.1 (a) Seminal vesicle v (1)

(b)  Testosterone v (1)

2.2 - ltis alkalinev
to neutralise the acidic conditions of the vaginav’
- It contains mucusv’/provides medium
to facilitate the movement of the spermv’
- It contains nutrientsv’
to supply the sperm with energyv’ Any (1 x 2) (2)
(Mark first ONE only)

23 (@) (70-74)v (1)

(b)

Number of prostate cancer cases in different age
groups

900
800
700
600 1 4g8
500
400
300
200
100
0

764
720 693

Number of prostate cancer
cases (per 100 000 men)

60-64 6569 70-74 75-79
Age group

15
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Criteria for marking of the graph:

2026

Criteria

Mark allocation

Histogram is drawn (T)

1

Caption of the graph includes both variables (C)

1

~feorrect unit on the Y-axis (L)

Correct labels on the X-axis and Y-axis with

1

InFCorrect scale for Y-axis and

7 fbars of equal width with no spaces for X-axis (S)

i "Plotting (P) correctly done for:

113 age groups

All 4 required age groups only

—

(6)

ACTIVITY 3

3
3.1 Endometrium v

3.2 Fertilisationv

3.3 The (nucleus of the) sperm fuses with (the nucleus of) the ovum v

3.4 - Zygote divides by mitosisv’
- to form a (solid) ball of cellsv
- called the morula v

- which develops into a hollow ball of cellsv

- called the blastulav’/blastocyst

Any

3.5 -ltis muscularv to protect the foetus from mechanical injuryv'/to allow

for parturition/birth

- It is flexiblev’/can expand to accommodate the growing foetusv’

- It is hollowv" to accommodate the growing foetusv’

- The thickened endometriumv‘allows for implantationv /survival of the

embryo
(Mark first TWO only)

3.6 - The secretion is alkalinev' which

- neutralises the acidic conditionsv” of the vagina

downloaded from Stanmorephysics.com
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ACTIVITY 4
4
4.1 -Stimulates ovulation (2)
- Stimulates the development of the corpus luteumv’
(Markfirst TWO only)
42 - Fo_l{ifi_:ljt_é{_:stimulating hormonev'/FSH (1)
(Mark first ONE only)

4.4 - The (progesterone) levels will remain lowv’
- The LH levels are low v'therefore
- ovulation will not take placev” and

- no corpus luteum will developv (4)
4.5 Hormone X /progesterone levels remain highv’ (1)
(8)
ACTIVITY 5
5
5.1 Uterusv (1)

5.2 - The thickened layer may cause an obstructionv’/blockage
- which may prevent the passage of gametesv’
- preventing fertilisationv” from taking place
OR
- The thickened layer may cause an obstructionv’/blockage
- which may prevent the embryo from reaching the uterusv’/
implantation could occur in the Fallopian tube
- which may lead to the death of the embryov'/rupturing of the
fallopian tube/miscarriage (3)

5.3 - A high concentration of progesteronev’
- inhibits the pituitary gland from secreting FSHv
- Without FSH a follicle will not develop in the ovaryv

- Therefore, oestrogen will not be secretedv’ 4)
(8)
ACTIVITY 6
6 a7
6.1 - Stimulates ovulationv’ (2)

- Stimulates the development of the corpus luteumv’
(Mark the first TWO only)

6.2 (a) -FSH/a high concentration of hormone Av
- will stimulate follicles to developv
- Therefore, ova will be producedv” increasing the chances to fall
pregnant (3)
(b) - A peak in hormone Bv/LH
17
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- will indicate that ovulation is about to happenv’
- therefore, an ovum will be available for fertilisationv’
Any 2 (2)

6.3 - The levels will remain lowv" because
- the high progesterone levelsv' during pregnancy

- willjiphibit the secretion of FSHv' /hormone A (3)
(10)
ACTIVITY 7
7
7.1 (a) - (Graafian) folliclev' and (2)
- Corpus luteumv’
(Mark first TWO only)
(b) - (Intense) painv’
- Internal bleeding v (2)
(Mark first TWO only)
7.2 (a) FSHv (1)
(b) Oestrogen v
OR
LHv
OR (1)
FSHv
7.4 -The Graafian follicle keeps on producing oestrogenv /fails to rupture
OR
-The increased secretion of oestrogen stimulates the secretion of LHv
OR
-Excess production of FSH can cause the failure to ovulatev' /
Graafian follicle to rupture (1)
7.5 -The corpus luteum does not degeneratev” and
- keeps on secreting progesterone v
- This will inhibit the pituitary glandv’
- from secreting FSH v/
- Therefore no follicle will develop v'and
- no ovulationv” will take place Any (5)
= (12)

18
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ACTIVITY 8

8
8.1 (a) Zygotev (1)

8.2 - Cell/Ais haploidv /has 23 chromosomes /contains the genetic
material of the female
- Cell'Blis diploidv" / has 46 chromosomes /contains the genetic
material of both parents
- Cell-A'is not fertilisedv /Cell B is fertilised

OR
- Cell A is haploidv' /has 23 chromosomes
- Cell B is diploidv'/has 46 chromosomes
- Cell A contains the genetic material from the femalev' /
Cell B contains the genetic material of both parentsv’ (3)

8.3 Amnioticv fluid (1)

8.4 - Allows for free movementv” of the foetus
- Protects the foetus against mechanical injuryv’ /acts as a shock

absorber
- Prevents dehydrationv’ of the foetus
- Prevents temperature changes Any  (3)
(Mark first THREE only)
(8)
ACTIVITY 9
9

9.1 (a) - It has arich blood supplyv'/is vascular
-It is glandularv
-It is thickv Any (2)
(Mark first TWO only)

(b) - Sperm cells are present in the fallopian tubev/proximity of the
ovum
- Ovulation has taken placev//an ovum has been released (2)
(Mark first TWO only)

9.2 -During oogenesisv™
-diploid cells in the ovary undergo mitosis v
-to form numerous follicles v
-At the onset of pubertyv’
-under the influence of FSHv ATy}
-one cell inside a follicle (enlarges and) undergoes meiosis—-
-Of the four cells that are produced, only one survives to form a
(mature), haploid ovum v/
Compulsory markv * (1) + Any 5 (6)

9.3 - Part A/the fallopian tube is unable to provide the spacev and there is no
19
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- endometriumv’/blood supply
- to provide nutrientsv’/oxygen OR remove waste products
- in order for the embryo to developv

ACTIVITY 10

10
10.1 20V
10.2 FSHv

10.3 - The progesterone level is decreasingv’/goes from 5 to 0,8 ng/ml
therefore
- FSH secretion /the pituitary gland is no longer inhibitedv’

10.4 280-70 v x 100v
=300V %

10.5 - It remains highv'/will increase

10.6 - The corpus luteum does not disintegratev’
- and continues to secrete progesteronev’
OR
- The placenta developsv
- which secretes progesteronev’

ACTIVITY 11

11
11.1 (a) - The corpus luteum degeneratesv’ therefore
- the progesterone levels decreasev’
- The endometrium is no longer maintainedl/menstruation
occurs
(b) - the Graafian folliclev'secretes
- oestrogen v which increases endometrium thickness

11.2 - It becomes more vascularvand
- more glandular v

11.3 - It allows for implantation v'of the embryo/the development-of the
placenta/increased blood supply for nutrition of the developing
embryo

20
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(2)

(10)

3)
(2)

(2)

(1)



kzN [legddnaded Trom Staamearephighicge0@arners Document 2026

11.4
Thickness of the endometrium for (different)

days of the menstrual cycle

20 -

=1 16
o-E
£§15_ 14 13
Y
o g
2210 -
Ze 3 5
£8 57
o m B

0 7 14 21 28

Day of the menstrual cycle

Criteria for marking the graph:

Criteria Mark allocation

Type of graph: Bar graph is drawn (T) 1
Caption of the graph includes both 1
variables (C)

Correct labels for X-axis and Y-axis 1
and correct unit for Y-axis (L)

Equal space and width of bars for 1
Xaxis and correct scale for Y-axis (S)

Plotting: (P)

1 - 4 co-ordinates are plotted
correctly 1
All 5 co-ordinates are plotted correctly 2

If a histogram or line graph is drawn, marks will be lost for:
*  Type of graph
* Scale

If axes are transposed:
» Can get all marks if labels are also swopped and bars are horizontal
» If labels are not corresponding, then:

O Marks will be lost for labels and scale

O Plotting can get credit if coordinates are correct for given labels

(6)

(14)

21
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ACTIVITY 12

12
12.1 (a) Agev (1)
(b) Fertilityviin men (1)

12.2 - They determined the:
- sperm count/v'number of normal sperm per m{ of semen
- pragressive motilityv'/ability of sperm to swim effectively in a straight line
- sperm necrosisv'/immature or dead sperm per fresh semen
sample
(Mark first THREE only) )

12.3 - The investigation was conducted from 1999 to 2017 v'/over 18 years
-1294 menv' were tested

(Mark first TWO only) (2)

12.4 - So that age will be the only independent variablev’
- since high temperature can affect fertilityv’/sperm count /sperm motility/
sperm necrosis
- therefore, decreasing the validity v of the investigation )
(10)
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TOPIC: GENETICS AND INHERITANCE
ACTIVITY 1
1. 1.1 BVvY
1.2 AV
1.3 Av¥
1.4 BvYvV
15 AVY
ACTIVITY 2
2. 21 - An allele that is expressed in the phenotype v
- In the heterozygous condition v/
OR
- An allele that masks the recessive allele/cannot be masked
- Inthe phenotype
2.2 3VI/Three
23 (@ Female with achondroplasia v'/Female with Dwarfism
(b) Aa v
(c) 3 Y[Three
2.4 - Both parents do not have achondroplasia v
- They have the genotype aav’
- Since individual X inherits one allele from each parent v/
- She must also have the genotype aa v
- And therefore, not have achondroplasia v'/is not affected
ACTIVITY 3
3 31 KAV
[Aiv’
3.2 - According to blood groups it is impossible for male 1 to be the fatherv’
- Achild inherits one allele from each parentv’
- The child has the genotype 1*1Bv'/does not have the recessive-allele/i
- Male 2 has the genotype iiviand
- does not have the I* or IB allele to pass on to the childv" and
- can only have children that are I1* and IBv/blood groups A or B
Any
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3.3 - To establish which bands of the child match with the bands of the motherv’

- To compare the remaining bands to the possible fatherv’

- Since the child inherits (50% of) DNA from each parentv’ Any @

3.4 (Male) 3V, 1)
(10)

ACTIVITY 4

4. 4.1 - The gene for insect resistance is isolated from another speciesv’
- and inserted into the DNA of cornv” where it is expressed (2)
4.2  As (the percentage of) land used to grow Bt corn increases the amount of
insecticide used decreasesv'v’ (2)

4.3 - Longer shelf-lifev’
- Drought resistancev’
- More nutrientsv’
- Frost-resistantv’
- Increased sizev’
- Increased crop yieldv’
- Herbicide-resistantv’
- No allergensv’
- Heat-tolerantv’
- Disease-resistantv’ Any (2)
(Mark first TWO only)

4.4
Percentage land used to grow Bt corn from
1995 - 2010

100 -
90 -
80 -

70 - 60

20 40

30
20 -
10 -

20

Land used to grow Bt corn (%)

1995 2000 2005 2010

Years
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Criteria for marking of the graph:

Criteria Mark allocation
Bar graph is drawn (T) 1
Caption of the graph includes both variables (C) ]

Correct labels on the X-axis and Y-axis with
correct unit on the Y-axis (L)

Correct scale for Y-axis and

bars of equal width and spaces for X-axis (S)
Plotting (P) correctly done for:

1- 3 years

All 4 required years 2

1

—

If a histogram or line graph is drawn, marks will be lost for:
e Type of graph
e Scale
If axes are transposed:
e Can get all marks if labels are also swopped and bars are
horizontal
e |If labels are not corresponding, then:
» Marks will be lost for labels and scale
» Plotting can get credit if coordinates are correct for given

labels
(6)
(12)
ACTIVITY 5
5
5.1 P1 Phenotype = Woman without « Man with
haemophilia haemophiliav’
Genotype xHyh X Xhy v
Meiosis
G/gametes xH, o Xh X xh YV
Fertilisation
F1 Genotype XHxh  xHy — xhxh Xhyv’

Phenotype 1 daughter without haemophilia, 1 daughter
with haemophilia, 1 son without haemophilia,

1 son with haemophiliav’

0%+ *chance of a daughter homozygous for
normal blood clotting
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ACTIVITY 6
6
6.1
6.2
6.3
6.4

P1 and F1v’

Meiosis and fertilisationv’
*1 compulsory mark + any 6

OR
P, Phenotype Woman without x Man with
haemophilia haemophiliav’
Genotype < X Xy v
Meiosis
Gametes X! i
Fertilisation e ¥yl ¥y
Y XY X"y
1 mark for correct gametes
1 mark for correct genotypes
Fy Phenotype 1 daughter without haemophilia, 1 daughter

with haemophilia, 1 son without
haemophilia, 1 son with haemophiliav’

0%v"* chance of a daughter homozygous
for normal blood clotting

F"| Elnd F‘l"'/ (7)
Meiosis and fertilisationv”
*1 compulsory mark+ any 6

(7
To determine which blood group was the most common in their
communityv' v’ (2)
L v X 600" = 90v" participants
100 B P 'P 3)
A 1AV
1A v 2

- Allele 1~/ allele for blood group A is inherited from one parentvand
- allele 18/ the allele for blood group B from the other parentv
- the alleles are co-dominantv’ /equally dominant and are

26
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- equally expressed in the phenotypev /the child will have the
genotype A8 Any (3)
(10)

ACTIVITY 7

7.1 - Either male 1 or male 2 could be the fatherv” of the boy
- since both males have the IB allelev’/ male 1 I*IB and male 2
IBIB or IBj
- The mother’s blood group is O and must have the
genotype iiv"/homozygous recessive
- The boy would have inherited the recessive allele/i
from the motherv’
- and he would have the genotype IBiv' (5)

7.2 Male 2v/ (1)

7.3 - Four/some bands of the boy’sv'DNA profile

- match with those of the mother’'sv” profile
- The remaining bands of the boy match with the bands of
male 2’sv" DNA profile/fewer bands match with male 1’s
DNA profile (3)
9)

ACTIVITY 8

81 (&) Ttv @

8.2 - Jis ataster and therefore must have one dominant allelev'/T
- Individual K is ttv’
- Individual O is a non-tasterv'/is homozygous recessive/tt
- She must have inherited a recessive allele/t from each parentv’
- Therefore, J must have one recessive allelev'/t
OR
- Jis ataster and therefore must have one dominant allelev'/T
- If Jis homozygous dominantv'/TT
- and K is homozygous recessiveVv'/tt

- thenitis not possible to have child (O) who is homozygous
recessivev’/ tt
- as she must have inherited a recessive allele/t from each parentv’ (4)
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ACTIVITY 9
9
9.1 P1 Phenotype Male x Femalev
Genotype zZZ x ZWvY
Meiosis
G/gametes Z 2 Z WY
Fertilisation W
F1 Genotype  ZZ Al ZZ IW¥Y
Phenotype male female male femalev’
50v*% chance of a female
Piand Fv

Meiosis and fertilisationv’
*1 compulsory mark + Any 5

OR
P4 Phenotype Male x  Femalev
Genotype zZ x ZWVY
Meiosis
Gametes Z Z
Fertilisation 7 zZ 77
W W ZW
1 mark for correct gametes
1 mark for correct genotypes
F1 Phenotype male female male femalev’
50v*% chance of a female
P1and F1v

Meiosis and fertilisationv’
*1 compulsory mark + Any 5
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9.2 p, Phenotype Male x  Femalev
Genotype XY X XXV
Meiosis
G/gametes XY X X X
Fertilisation
F,4 Genotype KK XX XY: XYv
— &, "
Phenotype female malev
P;and Fiv
Meiosis and fertilisationv
OR
P, Phenotype Male X Femalev’
Genotype XY X XKV
Meiosis
Gametes X Y
Fertifisation X XX XY
X XX XY
1 mark for correct gametes
1 mark for correct genotypes
Fi Phenotype female: malev’
P; and Fqv

Meiosis and fertilisationv”

9.3 - In birds,
o The sex chromosomes of males are similar v/
o The sex chromosomes of females are dissimilar v
o The shorter sex chromosomes is found in the female v/

- In humans,
o The sex chromosomes of females are similar v’
o The sex chromosomes of males are dissimilar v
o The shorter sex chromosomes is found in the male v
(Mark first TWO only) Any (2x2)

ACTIVITY 10

10
10.1 - Itis harmfulv’ /prevents clotting of blood

2026

Any

- and leads to excessive bleedingv” /internal bleeding/ swelling of

joints/ bruising
29
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10.2 [ 25 x25 DDD] v'=6250v
100
OR
25% x 25000+ / (0,25 x 25000) = 6250v
OR
25000 = e
4 2
10.3 - Males have only one X-chromosomev'/XY

- Ifthis chromosome carries the recessive allele the male will
have haemophiliav’
- as there is no other allele that could mask the effect of the

recessive allelev’ (3)
(7)
ACTIVITY 11
11
111 Autosomesv’ 1)
11.2 Femalev’ (1)
11.3 - The gonosomesv'/chromosome pair 23
- are identicalv'/XX )
(Mark first ONE only) @
11.4 The factors/alleles that control a characteristic separatev” (during
meiosis) so that only one is present in each gametev’ (2)
11.5 - A person with Down syndrome will have 3 chromosomesv
at position number 21v° 2
(8)
ACTIVITY 12
12
12.1 - The grey fur colour is an intermediate phenotypev'/a blend of black and
white
- This indicates that neither of the alleles is dominantv’ (2)
122 P Phenotype Grey X Blackv’
Genotype BW X BBV
Meiosis
30
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G/gametes B, W X B, BV
Fertilisation
Fi1 Genotype BB, BB, BW, BWv'*
Phenotype Black Greyv'*
P1and F1v’

Meiosis and fertilisationv’
*2 compulsory marks + any 4

OR
P4 Phenotype Grey X Blackv
Genotype BW X BBv
Meiosis
Gametes B W
Fertilisation B BB BW
B BB BW
1 mark for correct gametes
1 mark for correct genotypes”®
Fi Phenotype Black Grey v'*
P, and F,v
Meiosis and fertilisationv” ()
*2 compulsory marks + any 4
(8)
ACTIVITY 13
13
13.1 Incompletev dominance 1)
13.2 - Neither the allele of a cream-coloured coat and chestnut-coloured coat is
dominantv’
- resulting in the intermediate phenotype which is the golden-coloured
coatv//palomino (2)
13.3 (a) Artificial selectionv/selective breeding 1)

(b) - Chestnut (coloured) coatv
- Cream (coloured) coatv' (Mark first TWO only)
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134 P4

Meiosis

Fertilisation

Fi

P1and Fiv

(2)

Phenotype Cream-coloured x Palominov'/

(coat) golden coloured
(coat)
Genotype AA X AGY
Gametes A, A X A GY
Genotype AA, AA AG,  AGY

Phenotype Cream-coloured , palominov/golden-
coloured

1: 1 ¥* (phenotypes must be correct)

Meiosis and fertilisationv

P

Meiosis

Fertilisation

F1

P1and Fiv

*1 compulsory mark + Any 5
OR

Phenotype Cream-coloured x Palominov'/
golden coloured

Genotype AA X AGY
Gametes A A
A AA AA
G AG AG

1 mark for correct gametes
1 mark for correct genotypes

Phenotype Cream-coloured, palominov'/ golden-
coloured

6
1: 1v* (phenotypes must be correct) ©

Meiosis and fertilisationv”

*1 compulsory mark + Any 5
(12)

32

downloaded from Stanmorephysics.com



kzN [legddnaded Trom Staamearephighicge0@arners Document 2026

TOPIC: RESPONDING TO THE ENVIRONMENT (HUMANS)

ACTIVITY 1
1
11 AVY
12 CvV
1.3 AVY
14 BvYV
15 BVvY (10)
ACTIVITY 2
2
21 () Performance trainingv’ (1)
(b) Hand-eye coordinationv’ (1)
22 12v (1)
2.3  To measure hand-eye coordinationv" NOT improve (1)
2.4 - All participants were 11 years oldv’
- Only girlsv'/female participants were selectedv’
- Arubber ball was usedv'/same type of ball was used
- They stood at a distance of 2 m from the wallv’
- The ball-catch test was conducted for 30 sv
- The girls participated in the same training programme'/training was
conducted for six weeksv' /12 sessions
(Mark first THREE only) Any  (3)
2.5 - More than 5 participants should be selectedv’
- The ball-catch test should be repeated more than 3 timesv’
- Increase the ball-catch test time to more than 30 secondsv’
- Repeat the investigation with another groupv’
(Mark first ONE only) Any (1)
2.6 - The (average) number of ball catches increasedv’
- due to performance trainingv’/ improved hand-eye coordination (2)
2.7 Performance training improves hand-eye coordinationv'v’ (2)

(12)
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ACTIVITY 3

3.1 (a) Neuronsv’
(b) Myelin sheathv’

3.2  The occurrence of MS is greater in men of higher age groupsv'v'

3.3
Number of women with MS in different age
groups
700 -
c O 620 600
o o 600 4
£ 9
g o 9500 A 450
5 S 400 -
§§ 300 - 240
£ = 200 -
< £ 400 -
0
40 to 49 50 to 59 60 to 69 70to 79
Age group (years)

Criteria for marking the graph:

Criteria Mark.
allocation

Type of graph: Histogram is drawn (T) 1
Caption of the graph includes both variables (C) 1
Correct labels and units on X-axis and Y-axis (L) 1
Scale: (S)

- Correct scale for Y-axis and 1

- Same width of bars for X-axis
Plotting: (P)

- 1 - 3 co-ordinates are plotted correctly 1

- All 4 required co-ordinates are plotted correctly 2

If a bar or line graph is drawn, marks will be lost for:
e Type of graph
e Scale

If axes are transposed:

34

downloaded from Stanmorephysics.com

2026

(1)
(1)
(2)

(6)



kzN [lestidacded from StaadsareprighiEgecAeamers Document

ACTIVITY 4

4
4.1

4.2

4.3

4.4

ACTIVITY 5

5.1

5.2

5.3

5.4

e Can get all marks, if labels are also swopped and bars are
horizontal
e |If labels are not corresponding, then:
» Marks will be lost for labels and scale
» Plotting can get credit if coordinates are correct for given
labels

@) Corneav’
(b) Sclerav’

- It contains the photoreceptorsv’
- which convert light stimuli into impulsesv’

- The lens becomes less flexiblev'/ is unable to change its shape
(Mark first ONE only)

€) - Light is not refracted enoughv'/refracted too little
- The image is focussed behind the retinav’

(b) Convexv lenses

@ Pvand TV
(Mark first TWO only)

(b) sSvandRv
(Mark first TWO only)

Cochleav

- They convert the stimulus /pressure waves to an impulsev'and
- transfer it to the auditory nervev’

- Ossicles will not vibrate freelyv” /fewer /no vibrations will
be carried to the oval window
- There is decreased amplificationv” of sound
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- Fewer /no pressure waves will form in the cochleav’
- Receptors in the cochlea will not be stimulatedv'/stimulated less

- Less/no impulses will reach the cerebrumv™*
*1 Compulsory + Any 3

ACTIVITY 6

6.1 (a) Alcohol dosev

(b)  Reaction timev’

6.2 - Agev /30 years old
- Genderv' /men
- Volunteers were tested over a period of 7 daysv’
- Volunteers abstained from alcohol for 24 hoursv” prior to testing
- Volunteers had their reaction time measured 30 minutes after
consuming the alcoholv” /period from consumption to testing
was the same Any
(Mark first TWO only)
6.3 - Use more than 2 volunteersv” /increase the number of
volunteers
- Repeat the investigationv” / take multiple readings for the same
dose
(Mark first TWO only)
6.4

- To ensure that there is no alcohol in the bodyv” and
- that only the alcohol given on the day is tested forv’

6.5 (93 x 600)v =55 800v mg

6.6  Higher doses of alcohol increase the reaction timev'v’

ACTIVITY 7

7.1 It ensures that nerve impulses are transmitted in one directionv’

7.2 (a) - Itis a rapidv’ /automatic reaction to a stimulus
- that protects the body v'from damage
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(b) - No impulse will be transmitted from the receptorv’
- to the spinal cordv'/interneuron and
- the effector will not be stimulatedv’ (3)
7.3
Motor neuron
dendrite
Diagram of a motor neuron (D) 1
Correct caption 1
Any three correct labels 3
)
(11)
ACTIVITY 8
8
8.1 - The person will suffer from hearing lossv*/be deaf because
- nolless vibrations will be transmitted to the oval windowv” and
- nolless pressure waves will form in the cochleav'/inner ear
- Therefore, there will be less/no stimulation of the organ of Cortiv'/
hair cells
- Less/no impulses will reach the cerebrumv’
Compulsory markv™* + Any 3 (4)
ACTIVITY 9
9
9.1  lIrisv 1)
9.2 - Helps to maintain the shape of the eyev’

- Plays arole in refraction of lightv’

- Allows the transmission of lightv’

- Prevents desiccation of v structures in the eye
- Holds the retina in positionv’
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- Nourishment ofv the eye
- Prevents mechanical injury inv" the eye Any (2)

(Mark first TWO only)

9.3 - Area B contains (a high concentration of) photoreceptors/v’
cones
- Area C contains no photoreceptors/ v'no rods & cones (2)

9.4  Astigmatismv’ (1)

95 (a) - Itis more convexv’
- sothat light rays are refracted (bent) morev’
- to focus on the retinav” /to form a clear image on the retina (3)

(b) - Because the lens will become cloudy/v opaque
- nolless light will enter the eyev’
- causing no sight /v'weak sight (3)

9.6 - The ciliary muscle contractsv’
- The ciliary body moves closer to the lensv’
- The suspensory ligaments slackenv’
- Tension on the lens decreasesv’
- The lens becomes more convex/rv'ounded
- Light rays are refracted morev’

- To focus the light on the retinav’ Any (6)
(18)
ACTIVITY 10
10
10.1  Myelin sheathv’ (1)
10.2 - Axon is no longer insulatedv’

- This causes the speed of transmission of nerve impulses
to decreasev’
- which can lead to a delayed responsev” and
- therefore, loss of muscle controlv’ Any

©)
(4)
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ACTIVITY 11
11
11.1  Cochleav’ (1)
11.2 (130 000 — 85 000) v] x 100v'=52,94v%
85 000 3)
11.3 - The impulse will not be transmitted to the cerebrumv’
- and will not be interpretedv’ (2)
(6)
ACTIVITY 12
12
12.1 Central nervous systemv’ (1)
122 (a) BV - Cerebellumv (2)
(b)  Cv - Medulla oblongatav’ (2)
() AV - Cerebrumv’ (2)
12.3 - (The impulse) is transmitted by the sensory neuronv’
- via the dorsal root of the spinal nervev” to
- theinterneuronv” and to
- the motor neuronv’
- by synapticv’ contact
- Itis then transmitted via the ventral root (of the spinal nerve) v/
- to the effectorv” which brings about the reflex action Any (6)
(13)
ACTIVITY 13
13
13.1 (a) Pinnav’ (1)
(b)  Ossiclesv 1)
13.2 Cv and DV (2)

(Mark first TWO only)

13.3 - Cristae are stimulated v'and
- convert the stimulus to an impulse v'which
- is sent via the auditory nervev’
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- to the cerebellum fv'or interpretation
- Impulses are then sent to the skeletal muscles tv'o restore balance

(5)
13.4 (@) - Fewer/no stimuli will be converted into impulsesv’
- Fewer/no impulses will be sent to the cerebrum tov” be
interpreted (2)
(b) - The earplugs limit the sound waves in the auditory canal/v’
- reaching the tympanic membrane
- Fewer vibrations are formed in the middle earv’
- Fewer pressure waves are formed in the cochleav’ 3
to prevent damage (3)
(14)
ACTIVITY 14
14
141 (a) 5v'um (2)
(b)  800v'um 1)
14.2 (a) (The impulse speed) is faster in a myelinated neuron than in an
unmyelinated neuronv'v/
OR
(The impulse speed) is slower in an unmyelinated neuron than
in a myelinated neuronv'v’ (2)
(b)  As the axon diameter increases, the impulse speed is faster v'v/ 2)
(6)
40

downloaded from Stanmorephysics.com



kzN [legddnaded Trom Staamearephighicge0@arners Document 2026
TOPIC. ENDOCRINE AND HOMEOSTASIS
ACTIVITY 1
1
1.1 Cvv
1.2 Cvv
1.3 Dv'Vv
14 Dv'v
15 AvVY
1.6 Cvv
1.7 AvVY
1.8 Cvv
1.9 Cvv
1.10 Cvv
111 Cvv
1.12 BvVY
12X2 (24)
ACTIVITY 2
2
2.1 (a) Aldosterone level v/ increased aldosterone level (1)
(b)  Blood pressure v/ (1)
2.2 -1 688 volunteers were usedv’
- The procedure was done 4 times for each individual v
(Mark first TWO only) (2)
2.3 - All factors should be kept constant v'/there should be only one
independent variable to ensure the validity of the investigation
- Dietary factors v'/examples can also influence the blood pressure
(Mark first TWO only) 2x2) (4)
2.5 To compare the blood pressure before and after the administration of
aldosteronev'v’ (2)
- The high aldosterone level v
- will increase the permeability of the renal tubules v for salt
- More salt will be reabsorbedv’ (3)
(13)
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ACTIVITY 3

3.1 50v°C 1)

3.2 As the temperature increases the average rate of blood-flow to the skin
increasesv' v’ (2)

33 11-4] v X100v =175%Y
4 3)

3.4 - Asthe temperature increasesv” from 20 °C to 45 °C
-vasodilation occursv'/blood vessels dilate
-to increase the rate of blood flowv” /more blood flows to the skin
-so that more heatv'/ sweat can be lost

(4)

3.5 - Less blood flows to the skinv” at low temperatures
-Less oxygenv'/nutrients reach the cells of the tissue and the cells
may die
OR
-Less blood flows to the skinv” at low temperatures
-More carbon dioxide v'/waste products accumulate in the cells of the (2)
tissue and the cells may die

(12)
ACTIVITY 4

4
41 (a) 36,2v°C
(b) Day 16

4.2 - Body temperature increased above basal body temperaturev’ / 36.2°C
- (immediately) after day 16v

4.3 - The corpus luteum is formedv” after ovulation and
- it secretes progesteronev’

4.4 - Physical activity /increased cellular respiration changes body
temperaturev’
OR
- Low physical activity v'/cellular respiration prevents a change in body
temperaturev’

(10)
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ACTIVITY 5

5
5.1 - It stimulates the breathing musclesv’
- and this increase the rate/depth of breathingv” so that
- more oxygen is inhaledv’
- It stimulates the heartv" muscle
- causing an increase in heart ratev’ /blood pressure so that

- oxygen and glucose are transported fasterv’ (5)
Any
ACTIVITY 6
6
6.1 (@) 4v 1)
(b) 36V (1)

6.2 - Receptor cells detect the low salt level v/
- The adrenal glands are stimulated v'and
- more aldosterone is secreted v’
- In the renal tubulesv’
- the reabsorption of salt /sodium is increased v
- into the surrounding blood capillaries v

- Less salt is excreted v/ (6)
Any
6.3
Number of people with different salt levels in the
blood
o 25 21
& 20
(1] 15
=45
0 10
@
o 5
E 5 :
=
< 0
Lowerthan 136to 140 141to 145 Higher than
136 145
Salt levels in the blood (mmol/€) (6)
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Criteria for the assessing of the graph:

Criteria Elaboration Mark
Correct type of graph (T) Histogram drawn 1
Caption of graph (C) Both variables included 1
Axes labels (L) X- and Y-axis correctly labelled and correct 1

unit for X-axis
Scale for X- and Y-axes (S) | X-axis - equal width of bars with no spaces

Y-axis — correct scale 1
Plotting (P) 1 to 3 coordinates plotted correctly 1
All four coordinates plotted correctly 2

If a bar or line graph is drawn, marks will be lost for:

» Type of graph * Scale If axes are transposed:

» Can get all marks if labels are also swopped and bars are horizontal
*If labels are not corresponding with axes, then:

*Marks will be lost for labels and scale

Plotting can get credit if coordinates are correct for given labels

(14)
ACTIVITY 7
7
7.1 Short staturev’ (1)
7.2 [Q,g X 265v = 59,1v° OR 22,3%v x 265v = 59,1V
100 3)
7.3 - Highlevels of TSHv
- indicate low thyroxin levelsv’ (2)
(10)
ACTIVITY 8
8
8.1 (a) Nervousv system Q)
(Mark first ONE only)
(b) Endocrinev’ system (1)
(Mark first ONE only)
8.2 (a) - Osmoreceptors in the hypothalamus detectv’ low water levels
- The pituitary gland is stimulatedv” to
- release more ADHY" which causes
- the renal tubules to become more permeablev’
- More water is reabsorbedv” into the blood vessels of the kidney
and
- less water is released in the urinev’
-Water levels return to normalv'/increase (4)
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(b) - Toincrease oxygen intakev” which is
needed for increased respirationv’/energy release
- To remove more carbon dioxidev’
which is a harmful waste productv’ (5)
(Mark first TWO only)

(10)
ACTIVITY 9
9
9.1 Adrenal vigland (1)
92 (a) Adrenalinv Q)
(b)  Aldestoronev’ (1)
9.3 (a) -They will constrictv” so that
-more blood can flow to the heartv" muscles/ brain/liver/ parts
needed during emergency
(2)
(b) -More glycogen will be converted to glucosev'in the liver
-which is needed for energyv'/cellular respiration (2)
9.4 - The secretion of ADHY
- will increasev’
- which will increase the permeabilityv’
- of the renal tubules in the kidney v/
- so that more water is reabsorbedv” from the filtrate (5)
9.5 - Low salt levels are detected by receptor cellsv” in the kidney
- Adrenal glands are stimulatedv” to secrete
- more aldosteronev’
- which stimulates the renal tubulesv’
- to be more permeable to saltv’
- This increases the reabsorption of saltv" and
- the salt level in the blood increasev” /return back to normal (5)
(17)
ACTIVITY 10
10
10.1 (37,4-35,4)37,4 v x100v =5,35 v% (3)
10.2 - Skin temperature decreasedv” /lowers from 37,4 °C to 35,4 °C -
because part Q dilatedv” /vasodilated
- causing more blood to flow to the (surface of the) skinv" and
- part P became (more) active v'/produced more sweat
- causing more heat to be lostv” to the environment
- through evaporationv” / radiation/ convection (6)
9)
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ACTIVITY 11
11
11.1 (a) Negative feedback v'mechanism (1)
(b) Thyroidv’ Q)
(c) Goitrev’ (1)
11.2 It regulates the metabolic rate v/
- It affects the growth and functioning of the heartv” /nervous
system/
- It influences bone developmentv’ /muscle control
(Mark first ONE only) Any (1)
11.3 -The thyroxin level is lowv
- The pituitary gland is stimulated v
- More TSHY is secreted
- which stimulates gland Y v /the thyroid gland
- to secrete more thyroxin v/ Any (4)
11.4 - A lower metabolic ratev’
- causes decreased usage of nutrientsv" and
- excess nutrients/fat will be stored in the bodyv
Any (2)
(10)
ACTIVITY 12
12

12.1 To ensure that the change in blood glucose levels was due to insulin
onlyv'v’ (2

12.2 - It stimulates the absorption of glucosev” from the blood into the cellsv’
- It stimulates the liver v//muscles to convert glucose to glycogenv’
- It causes increased cellular respirationv” which utilises glucosev’
(Mark first TWO only) Any (2x2) (4)

12.3 Group YV (1)

12.4 - At 0 mins, the blood glucose level for group Y was within the normal
rangev'/ the blood glucose level for group X was high

- At 90 minutes the blood glucose level for group Y returned to normalv’
/the blood glucose levels for group X remained high

- After the ingestion of glucose, the insulin level for group Y increased
v'Ithe insulin level for group X decreased 3)
(10)
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ACTIVITY 13

13
13.1 Islets of Langerhans (1)

132 (@) -TypelVY
- No insulin will be producedv’
- The presence of GAD-antibodies indicates that pancreas cells are
being destroyedv’ 3

(b) Typelv
- A lower than normal C
-peptide level indicates that the insulin producing cells of the
pancreas was destroyedv’
- therefore no insulin will be producedv 3)

13.3 - The insulin levels will remain highv” because
- the blood glucose levels remain highv’
- the pancreas will continue secreting insulinv’ 3)

13.4 - The glucose cannot be absorbed into the cells v
- therefore it cannot be used in cellular respiration v’/ to release (2)

energy
(12)

ACTIVITY 14

14
14.1 - Water cannot be reabsorbedv” /the water is in the urine since
renal tubules are resistant to the effects of ADH
- Water levels are lower than normal in bloodv’
- therefore, more ADH is secrete

(3)
®3)
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TOPIC: PLANT HORMONES

ACTIVITY 1
1
1.1 BvYV
1.2 DvV
1.3 CvV
14 CvVv
15 AV
1.6 BvYV
ACTIVITY 2
2.1 - Due to gravityv’
- there is a higher concentration of auxins on the lower sidev” of the
root
- which inhibits growthv’
- Therefore, growth will occur mainly on the upper side v/
- causing the root to bend/grow downwardsv’
2.2 - The seedling must be rotated constantlyv’
- To remove the effect of gravityv’
ACTIVITY 3
3

3.1 Stem growthv’

3.2 - To remove the source of auxinsv’
- The tip produces auxinsv’
Any 1

3.3 - Toincrease the reliabilityv'/validity of the results

3.4 BvandCv

3.5 - The presence of auxinsv” in the tip of the stem
- stimulate upward growthv” and
- inhibit development of lateral branchesv’
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ACTIVITY 4
4
4.1 - To prevent weeds from competing with cropsv’
- for waterv' /nutrients/space/sunlight (2)
4.2 - They may kill other organismsv’
- They may accumulate in ecosystemsv’
- They may disrupt ecosystems v’
(Mark first ONE only) (1)
4.3 - The application of auxin-based herbicides is less labour intensive
v’lless time-consuming/less expensive than mechanical removal
- Auxin-based herbicides will kill the whole plant but with physical
removal only part of the plant may be removedv
(Mark first ONE only)
1)
4.4 - Auxin-based herbicides selectively kill broad leaved plantsv’
- and the farmer will lose money v'/the bean crop will fall (2)
(10)
ACTIVITY 5
5
5.1 Novemberv’ (1)
5.2 - The concentration of abscisic acid increases v/
- To stimulate the abscissionv” /falling of leaves
- To prepare the to prepare the tree for dormancyv’
3)
5.3 - Less sunlightv' / less water/ cold conditions therefore
- Decreased photosynthesisv' / reduced transpiration/ lower energy
demand/ low growth rate
Any (1 x 2) (Mark first ONE only) )
(6)
ACTIVITY 6
6
6.1 Phototropismv’ Q)
6.2 BY 1)
6.3 - All the seedlings grew straight upv" /showed no phototropism
- because they were evenly exposed to lightv' /not exposed to
unilateral light / equal distribution of auxins )
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6.4 - The seedlings/stems grew/bend to the leftv" /towards light
- because they were exposed to light from one sidev” /unilateral

light

- Auxins diffuse to the right v' /dark side of the seedlings
- The high concentration of auxins on the rightv" /dark side (5)
- stimulates cell elongation v /cell division/growth on that side

9)
ACTIVITY 7
7
7.1 Phototropismv’
7.2 Auxinsv’
- To remove the auxinsv" and
- prevent phototropismv’
7.3 (Mark first TWO only)
7.4
CRITERIA MARK ALLOCATION
Stem A is bent towards the leftv’ 1
Stem B has grown straight upwardsv'/ is 1
taller than tip C
No growth in stem Cv'/stem C is shorter 1
than tip A and B
NOTE: Tray need not be drawn
(")
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ACTIVITY 8
8
8.1 (a) (Presence of) auxinsv’ (1)
(b) Speciesv’
- Light v
- Duration in the darkv’
(Mark first TWO only)
(2)
8.2 (a) - The plant/stem grows (straight) upwardsv’ (2)
(b) - No upward growth will occurv’
- Lateral branches will developv’
(Any One) (1)
8.3 Four plants in each groupv' v’ 3)
8.4 - The auxins diffuse into the left side of the stem v
- The higher concentration of auxinsv” on the left side
- results in more cell elongationv” /growth of cells on the left side
- - Thereis less growth on the right-hand side v'and the stem will bend
to the right-hand side
4)
(11)
ACTIVITY 9
9
9.1 - Stimulate cell divisionv’ /mitosis
- Stimulate cell elongationv’
2)
9.2 Gibberellinsv’
(Mark first ONE only) (1)
9.3 - Increased plant growth v/
- saves species that are facing extinctionv’ (2)
)
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ACTIVITY 10
10
10.1 (a)
(b)
10.2
10.3
10.4

(Presence/absence of) auxinsv’
Growth of lateral branchesv’

- To ensure that the results are caused only by the presence of
auxins v'which - increases the validityv' of the investigation

- Itacts as a control v
- to show that the results of Plant Dv’
- are caused by the (presence of) auxinsv’
- and not the agar jellyv’
Any 3

- The presence of auxins slows down the growth of lateral
branches v'v
OR
- The absence of auxins stimulated the growth of lateral
branchesv'v/
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TOPIC. EVOLUTION

ACTIVITY 1
1
1.1 Bvv
1.2 Cvv
1.3 AvY
14 AvVY
15 Cvv
1.6 Dvv
1.7 AvY
1.8 Dvv
1.9 Cvv
110 CvVv
111 BvYV
1.12 AvV
113 Cvv
(26)
ACTIVITY 2
2
2.1 - The Bt producing gene is cut from the bacterial DNAv" and
— inserted into maize DNAV
— This recombinant DNAV
— causes the maize plant to produce the Bt toxinv’ Any 3 (3)
2.2 — Fewer crops damagedv
— leads to increased yieldv'/more food for people/increased food
security/healthier crops/more profit
— Reduced need for pesticides,v’
— farmers save moneyv'/less toxins to consumers/environment
(Mark first TWO only) (2 x 2) (4)
)
ACTIVITY 3
3
3.1 Artificial selectionv’/selective breeding (2)
3.2 - They chose dogs with desirable traitsv’
— and interbredv’ them to
— produce offspring with these traitsv’ )
3.3 - Allow them to interbreed with each otherv’
— and see whether they produce fertile offspringv’
OR
— Analysis of DNAV
— to check for matching sequencesv’ 2)
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3.4 - Rhodesian ridgebackv’
— is strong, athletic and fastv’ (2)
— is able to catch the preyv’

3.5 - Due to reduction in gene pool¥ /variation
— they will not be able to huntv'/find shelter/defend themselves
— as well as wolves are able tov’
— therefore unable to survive in the wildv’ Any 3 3)
(11)

ACTIVITY 4

4 41 (a) (Presence or absence of) tall treesv’ Q)
(b) (Presence or absence of) wings on stone flies (2)

42 (a) - Type of net/ apparatus used to catch the insectsv’
— Season of collectionv/collection was done in summer
— Time of day for collectionv//collection was done in the morning
— Type of location for each categoryv’ @)
— Number of locations for each categoryv’

— Labelling of samples was done according to the area of collectionv’
Any
(Mark first TWO only)

(b) - Collected thousands of stonefliesv

— Three (3) locations for each categoryv’ (2)
(Mark first TWO only)

4.3 - All stoneflies had wingsv
— Due to strong windsv /since it was dangerous to fly in cleared areas
— They stopped using their wingsv//flying
— The wings became smallerv/disappeared (5)
— The acquired characteristic of no wings was passed on to the offspringv/
— All offspring in the next generation had no wingsv' Any
(11)
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ACTIVITY 5
5 51 (a) Type of milky (1)
(b) Heightv' of children (1)
5.2 Continuousv (variation) Q)
5.3 - Ensure the same additional dietv

— Ensure similar daily activitiesv/

— Ensure similar living conditionsv

— DateV /time/ venue for measurement

— Decide on the sample sizev

— Ask for parental consentv’

— Train the research assistantsv’

— Recruit parents that are willing to participatev’

— Decide on the target groupv’

— Design the recording sheetv @)
— Decide on the source of milkv/

— Select apparatusv’ /equipment/decide on method measurement
— Decide on durationv” of investigation

— Choosing the type of milkv’

— Decide on the amount of milkv" Any
(Mark first TWO only)

5.4 Only healthy childrenv chosen
Same:

- agev

— racev

— genderv/

— quantity of milkv’

— additional dietv

— supplier of milkv’

— number of children in each groupv

— durationv (3)

Similar:

— daily activitiesv’

— living (environmental) conditionsv” Any
(Mark first THREE only)

5.5 — Genetic/hormonal influence was not consideredv
— Difficult to maintain the same conditions over a 7-year periodv’
— Not measuring the baseline heightv’ Any (1)
(Mark first ONE only)
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5.6 — 2 073 children in each groupv” participated
— 4 146 children divided into two equal groupsv’ participated (1)
— Investigation conducted over 7 yearsv' Any
5.7 Cow milk consumption leads to better growth/increased height compared
to soy milkv'v’
OR
Soy milk consumption by children leads to decreased heightv'v'/ below
average height (2)
OR
Cow-milk consumption by children leads to increased heightv'v'/ above
average height
(12)

ACTIVITY 6
6.1 —The farmer interbredv’

—mealie plants with a high protein contentv’ 3)
—over 50/many generationsv’

6.2 12,8V % (Accept 12,7 - 12,9%) (2)
6.3 20v'=1,43v times
14 (2)
6.4 — Artificial selection: organisms with a desired characteristic are
interbredv’
— Genetic engineering: genes coding for the desired characteristic are (2)
inserted into an organismv’
(6)
ACTIVITY 7
7
7.1
The number of cows producing milk with different
fat content
100 - 93
90 A
@ 80 -
3 70 1 * 61
S 60 -
2 50
8 40 1
£ 304
2 204 4 15
10
0
26-3 31-35 36-4 41-45 46-5
Fat content (%)
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Guideline for assessing the graph

CRITERIA ELABORATION MARK
Correct type of graph (T) Histogram drawn 1
Caption of graph (C) Both variables included 1
Axes labels (L) X- and Y-axis correctly 1
labelled with units
Scale for X- and Y-axis (S) |- Same width of bars for
X-axis and 1 (6)
- Correct scale for Y-axis
Plotting of bars (P) 1 to 4 bars plotted correctly 1
All 5 bars plotted correctly 2
7.2 == v x100v = 4,47¥% (Accept 4,5) (3)
7.3 Continuousv" variation 1)
7.4 There is a range of intermediate phenotypesv'/the fat content % is a range (2)
(11)
ACTIVITY 8
8
8.1 —They measured the jaw size of lizards on both islandsv” and
— determined the average jaw size for each populationv’
—They compared the differencev’ between the two 3)
8.2 —Alarger jaw allows for better muscle attachmentv'/more teeth /larger
teeth Thereby increasing the bite force v'/ability
—to break downtv” the fibrous plant material )

8.3 —They allowed the lizards of the two islands to matev’
—and determined that they were able to interbreedv” and
— give rise to fertile offspringv’ (2)
8.4 - Biodiversity remains the samev'/there is no effect
—because the number of species remains the samev'/a new species has
not been formed

OR 2)
— Biodiversity decreasesv’
—because some species of plants eaten on Island B could become
extinctv’
8.5 —There is variation in the size of the lizards’ jawsv’
— Some have small jaws and others have large jawsv’
— Due to the larger supply of (fibrous) plantsv'/fewer insects
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—those with smaller jaws will be unable to feedv’

—and diev’

— The lizards with the larger jaws will have more foodv’ (7)
—and survivev’

—to reproducev’

—The allele for larger jaws will be passed on to the offspringv’

— The next generation will have a higher proportion of lizards with larger

jawsv’
17)
ACTIVITY 9
9.

9.1 Ambulocetus v’ (1)
9.2 It had flipper-like large feet and a tailv'v’

(Mark first ONE only) (2)
9.3 - They share characteristicsv'/have intermediate characteristics

— of the ancestor/Pakicetus and the present-day speciesv’/ Balaena

OR 2

—They have legs like Pakicetusv” and
—flippers of the present day Balaenav’

9.4 —Ancestral species of whales all had legsv'/lived on land
—As more time was spent in the waterv’in search of food
—the legs were used lessv’ and disappeared (3)
—the acquired characteristic was passed on to the next generationv” Any

(8)
ACTIVITY 10

10
10.1

There was once one large continentv’ and

the common ancestor existed throughout this continentv’

When Madagascar separatedv’ (4)
the common ancestor was found in bothv'regions

(10)
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ACTIVITY 11

11
11.1 Biogeographyv (1)

11.2 —Similar organismsv’
—that can interbreedv’ 3)
—to produce fertile offspring v/

11.3 —The original population /common ancestor once lived on a large
continentv’

—and became separated by continental driftv'//oceans
—There was no gene flow amongst the three populationsv'*
— Each population experienced different environmental conditionsv’
—and underwent natural selection independently v’
—The individuals in each population became differentv’
—genotypically and phenotypicallyv’ (7)
—Even if the (three) populations are mixed againv’
—they would not be able to interbreedv’/produce fertile offspring
—forming the different species, the coyote, jackal and dingo v'*

2 compulsory* + any 5
(11)

ACTIVITY 12

12
12.1 —Similar structures in different organismsv’
—modified to perform different functionsv’ )
—indicate evolution from a common ancestorv’

12.2 (a) (Phalanges) with clawsv’ (Mark first ONE only) (1)
(b) - moles have clawsv / Apes have nails
— has 6 digits v
— no opposable thumbs v Any (1)

— (Mark first ONE only)
)
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ACTIVITY 13
13
131 (a) XV, Zv (in any order)
(Mark first TWO only)
(b) Cv

13.2 —The pelvis is longv’
—and narrowv’

13.3 —The spinev’
—is S-shaped for the bipedal organismv’
—and C-shaped for the quadrupedal organismv’

OR

—The foramen magnumv’

—is in a more forward position in bipedal organismsv’
—and in a backward position in quadrupedal organismsv’
(Mark first ONE only)

ACTIVITY 14
14
14.1 —Modern humans originated in Africav’ and

—then migrated to other continentsv’

14.2 —Turkana boy, the older fossil of Homo erectus, was found in

2026

)

(1)

2)

®3)

(8)

(2)

Kenyav'/Africa, while the younger fossil Java man was found in Javav’

/ Asia
— Florisbad man, the older fossil of Homo sapiens, was founr in

(4)

Forisbadv’ / South Africa, while the younger fossil Liujiang was found

in Guanxi v / Asia
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ACTIVITY 15
15.1 3/Three (1)
15.2 609V mt (1)
15.3 = 1330-609
609 v'X 100V (3)
= 118,39V %

15.4 —The cranium remainsv'/becomes fossilised
— The cranium houses the brainv’, therefore (3)
— measuring the cranial capacityv" gives brain volume

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

(11)
ACTIVITY 16
16
16.1 Phylogenetic treev’/cladogram (1)
16.2 2v Q)
16.3 (a) Homo habilisv’ Q)
(b) (Homo) nalediv’ @
16.4 (Homo) sapiensv’ Q)
16.5 - Fossilvevidence
— Culturalv’ evidence
— Geneticv’ evidence Any
(Mark first TWO only) (2)
16.6 - A large cranial capacityv’ in Homo sapiens
— indicates a larger brainv’
— leading to greater intelligencev’
OR
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— A small cranial capacityv'in Australopithecus africanus
— indicates a smaller brainv’
— leading to lower intelligencv’ 3)

16.7 - Fossils of Australopithecus spp. were found in Africa onlyv'and
— fossils of species X/Homo habilis were found in Africa onlyv’
— The oldest fossils of Homo erectus were found in Africav” /the younger
fossils were found elsewhere
— indicating that modern humans originated in Africa and migrated out of

Africav’ (4)
(14)
ACTIVITY 17
17
17.1 Australopithecus v” (1)
17.2 - An organism that has intermediate/common characteristicsv’ (2)
— between two generav'/species
17.3 AV Q)

17.4 - A has a pelvis that is intermediate v/ transitional between B and Cv/
OR
— A has a shorter and wider pelvis than Bv" but not as short and wide as
cv 2)
OR
— A has a longer and narrower pelvis than C v'but not as long and
narrow as Bv'

17.5 -sediba was prognathousv’/ more prognathous while
— H. sapiens are non-prognathousv’/ less prognathous
— This is due to a smaller jawv’

—with smaller teeth vand )
—reduced chewing musclesv’
—caused by a changed diet to eating soft/cooked foodv’ Any
(11)
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ACTIVITY 18

18
18.1 - Eyes in frontv
— Binocular visionv’
— Stereoscopic visionv

— Colour visionv'/ presence of cones Any (2)
(Mark first TWO only

18.2 - Smaller jaws in humansv” and

— larger jaws in African apesv
— Small teeth/canines in humansv” and

— large teeth/canines in African apesv’
— C-shaped palate in humansv” and

— a U-shaped palate in African apesv’
— Humans are non-prognathousv” and
. 4
— African apes are prognathousv’ @)
— Humans do not have diastemav” and

— African apes have diastemav’
— There is a well-developed chin in humansv” and
an underdeveloped chin in African apesv
(Mark first TWO only) Any (2 x 2)

18.3 - The foramen magnum is in a more forward positionv’
— to allow the vertebral column to attach below itv’
— The spine is S-shapedv’
— for better distribution of upper body weightv//to absorb shock when
walking upright/to allow flexibility
— The pelvis is short and widev
— to support the weight above the pelvisv'/upper body

(6)

(12)
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