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Life Sciences

Grade 12

Topic: DNA CODE OF LIFE SOLUTIONS

Term 1 and2 JIT Document Solutions :2024

Question 1
DESCRIPTION TERM
1.1 A tangled network of DNA and protein located within the nucleus | Chromatin
networkv’
1.2 The bonds that hold the two strands of a DNA molecule together. | Hydrogen
bondsv
1.3 The sugar found in DNA Deoxyribose
sugarv’
1.4 The analysis of DNA samples to identify individuals that may be DNA Profilingv’
related
15 The process whereby DNA makes an exact copy of itself DNA replicationv’
1.6 The monomers of nucleic acids Nucleotidesv
1.7 The natural shape of a DNA molecule Double helixv
1.8 Sections of DNA that carry hereditary information Genev
1.9 The sugar that forms part of a nucleotide in RNA Ribosev
1.10 | The process whereby mRNA is formed from DNA Transcriptionv’
1.11 | Base triplets found on mRNA Codonsv
1.12 | The cell organelle to which mRNA attaches during protein Ribosomev
synthesis
1.13 | The process of arranging amino acids according to the sequence | Translationv’
of bases on mRNA
1.14 | The organelle in a cell where translation occurs Ribosomev
1.15 | The triplet of bases found on a tRNA molecule Anticodonv
1.16 | The type of RNA containing anticodons tRNAY
1.17 | Bonds that join amino acids together Peptide bondv
(17 X1) | @17)
Question 2
21 Aonlyvv
22 BothAandBvV
2.3 Aonlyvv
24  Aonlyvv
25 BonlyvVv

(10)
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Question 3

3.1

3.2 Anticodonv’
3.3 AGTV
34 1v
35 4v
3.6 Ribosev
Question 4
41 (@ YV
(b) Xv
4.2 4v
43 A C T G (Mustbe inthe correct order) v
4.4  (DNA) replicationv’
Transcription (Protein synthesis) v/
Question 5
5.1 (a) W- Nucleotide v
U-DNAVY
(b) X - Phosphate v' / phosphate ions
Y — Deoxyribose v
(c) Hydrogen bond
(d) V- Adenine
5.2 Nucleusv
5.3 Interphasev’
Question 6
6.1  DNA replicationv’
6.2 (a) Sugarv
(b) Phosphatev’
6.3 (a) Guaninev

(@) Transcription
(b) MRNA/messenger RNA
(c) Ribosomes

(b) Guaninev’

Term 1 and2 JIT Document Solutions :2024

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

(2)
(6)

(2)
(2)

(1)
(1)
(1)
(1)
(8)

(1)
(1)
(1)
(1)
(1)
(5)

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(8)
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Question 7
7.1 - The DNA is located in the nucleusv’
- and mitochondriav’ and
chloroplastsv’ any 2 (2)
7.2 - DNA is a double-strandedv'molecule that

- forms a double helixv’

- Itis made up of nucleotidesv’

- Each nucleotide has a deoxyribose sugarv'molecule

- aphosphate groupv” and

- anitrogenous basev’

- Thebasesare A, T, Cand GV

- which join to form complementary pairsv’/ (Ato T & C to G)

- held by hydrogen bondsv any 7 (7)

7.3 - The DNA (double helix) unwindsv" and
- unzips¥v'/hydrogen bonds break
- to form two separate strandsv’
- Both DNA strands serve as templatesv’
- to build a complementary DNAv/(Ato T and C to G)
- using free (DNA) nucleotidesv” from the nucleoplasm
- This results in two identical (DNA) moleculesv’
- Each consists of 1 original and 1 new strandv’

Any 6 (6)
(15)
Question 8
8.1 Heilavand Leo v (2)
(Mark first TWO only)
8.2 - All the (DNA) bands from Heila and Leo v
- match with the DNA of the mother and father v/
OR
- none of the (DNA) bands from Priya v/
- match with the (DNA) bands of the mother and the father v/ (2)
8.3 - Tracing missing personsv’
- Identification of genetic disorder’'s v/
- Identification of suspects in a crime v’
- matching tissues for organ transplants v/
- Identifying dead persons v’
(Mark first THREE only) 3)
(7)
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Question 9
9.1 DNA Profilingv’ 1)
9.2 Jenniev (1)

9.3 -Jennie’s DNA profilev' /bands
matches DNA profile/ bands of the samplev” from the crime scene

2
9.4 -Proof of paternityv’
- Tracing missing personv’
- Identification of genetic disordersv’
- Establishing family relationshipsv’
- Matching tissues for organ transplantsv’
- identifying dead personsv'/ animals. (1)
9.5 - Samples containing DNA can be plantedv/person was framed
- Human errorv” during DNA profiling process
- Costly procedurev’
- Invasion of privacyv’
(Mark first TWO only) any 2 (2)
(7
Question 10
10.1 Maryvv (2)
10.2 There are no matching bandsv'/ bars/ patter/ DNA profile
with both parentsv” and Mary 2
4)
Question 11
11.1 Number of peoplev” found guilty/ convicted (1)
11.2 44 -25v =19V 2
11.3 -  More criminals are found guilty when DNA evidence is includedv” in the
investigation
— DNA found at crime scenev’
— can be compared to the DNA databasev’
— making it easierv'/ Faster
— to identify suspects in the crimev’
(Mark first FOUR only) any 4 (4)
(7)
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Question 12
12.1  Nucleus v* (Nucleoplasm) Q)
12.2 (a) Deoxyribosev (1)
(b)  Uracil v /U Q)
12.3 | Transcription DNA replication
Only one strand acts as a Both strands acts as a
template v’ template v’
(Free) RNA nucleotides are (Free) DNA nucleotides are
complementary v’ complementary v
Adenine complements with Adenine complements with
uracil / (A complements with thymine / (a complements with
U) v TV
Only a short section of DNA is | The whole DNA molecule is
used v’ used
DNA unwinds and unzips DNA unwinds and unzips
partially v/ completely v
(Mark first TWO only) 1 mark for table + (Any 2 x2) (5)
(8)
Question 13
13.1 (a) Amino acids v Q)
(b) MRNA vV Q)
13.2 (@) TAC VvV (2)
(b) GUA VYV Q)
13.3 Translation v'*
- Each RNA carries a specific amino acid v
- when the anticodon on tRNA v / GUA
- matches the codon on mRNA v’/ CAU
- then tRNA brings the required amino acid to the ribosome v
- amino acids become attached to each other by the peptide bonds v
- to form the required protein v 1* compulsory + 6
(7)
(12)
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Question 14
14.1 Transcriptionv’ (1)
14.2 mRNAY Q)
14.3 -makes up the genes which carry hereditary information
-contains coded information for protein synthesis (2)
14.4 v
A (DNA) B (RNA)
Double strandv” / Paired | Single strandv” Unpaired
basesv’ basesv’
Double helix/ helicalv’ Non- helicalv’
Thymine v Uracilv’
1 mark for table + 2 X 2
)
14.5 - The double helix DNA unwinds v'and
- unzips v/ weak hydrogen bonds break
- to form two separate strands v’
- one strand acts as a template v’
- to form mRNA v
- using free nucleotides from the nucleoplasm v
- the mRNA is complementary to the DNA v
- the copied message for protein synthesis is thus copied (6)
Onto mRNAY (Any 6)
14.6 - This will result in different tRNA molecules v
- bringing different amino acids v
- leading to the formation of a different protein. v/ (3)
(18)
Question 15
15 - Codon GAC v (on mRNA)
- changed to GAU v
- Both these codons code for the same amino acids v’/ Aspartic acid
- there for there will be no effect on the protein formed v 4)
Question 16
16.1 Gene v'mutation
16.2 - There is change in sequence (of nitrogenous bases) from CCG (2)

To CUG v
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16.3 (a) 5 v/Five
(b) UAU v
(c) -The codon CCG changed to CUG v / 4" codon has changed
- The anticodon/ tRNA sequence changed v
- The amino acids proline v’
- Was replaced by Leucine v
- This resulted in a different proteinv’/no protein being formed
Question 17
17.1  The presence of thyminev'in the original sequence
17.2 489 vV
17.3 - Aform of a genev’
- that is carried on chromosome 1 to 22v" and
- is always expressed in the phenotypev” of an individual
- in a heterozygousv” condition Any
17.4 (a) - The changed from GAC to GUC v
- resulting in amino acid Leu replaced by GInv
- The other codon changed from AUA to AGAY
- resulting in amino acid Try replaced by Arguv’
- This changed the sequence of amino acids v’
- A different protein formedv’ Any
(b) - Harmful effectv’
- The blood clot is not broken downv’
- Leading to blockage of arteriesv'/oxygen and nutrients are not transported to
cells Any
Question 18
18.1 (a) GACV
(b) ACUVYV
18.2 (Gene) mutationv’
18.3 - CTC onthe 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
18.4 - The cells will not receive enough oxygenv’

- resulting in reduced cellular respirationv’/ a person lacking energy/becoming

tired/ anaemia
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(1)
(1)

(4)
(8)

(1)
(2)

3)

(®)

®3)

(14)

(1)
(2)
(1)

(4)

(2)
(10)
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Question 19

19.1 (a) Transcriptionv’
(b) Translationv’
19.2 (a) Nucleusv

(b) mRNAYV
19.3 Chloroplastsv’
Mitochondriav’
19.4 (a) - The double helix DNA unwindsv” and

- (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

- The mRNA is complementary to the DNAV/ (A-U, G-C)

- mRNA now has the coded message for protein synthesisv’

(b) - Each tRNA carries an amino acidv’
- When the anticodon on the tRNAY
- matches the codon on the mRNAY
- the tRNA brings the (required) amino acid to the ribosomev’
- Amino acids become attached by peptide bondsv’
- to form the (required) proteinv’
195 (a) TCGV

(b) Tyrosinev’

Valinev’
19.6 Gene mutationv’
19.7 - The anticodon will be GGAv'/not GAA

- The last amino acid would be proline instead of leucinev’
- resulting in a different proteinv’/ no protein at all

(1)
(1)
1)
(1)

)

(7)

(6)
(1)
)

1)
©)

(26)
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TOPIC: MEIOSIS SOLUTIONS

Question 1
DESCRIPTION TERM

1.1 | The point of crossing over between two adjacent chromosomes Chiasma

1.2 | The splitting of the cytoplasm during cell division Cytokinesis

1.3 | The failure of chromosome pairs to separate during meiosis Non-disjunction

1.4 | The structures in the cell that forms the spindle fibres. Centrioles

1.5 | The phase of meiosis when homologous chromosomes are Metaphase |
aligned at the equator of the cell.

1.6 | The division of the nucleus Karyokinesis

1.7 | Exchange of genetic material between chromatids of homologous | Crossing over
chromosomes

1.8 | The point at which the two chromatids of a chromosome are Centromere
joined together

1.9 | Site of meiosis in females Ovaries

1.10 | A genetic disorder caused by having an extra copy of Down syndrome
chromosome number 21

1.11 | The Structure formed by the centrioles during cell division Spindle fibres

1.12 | The non-sex chromosomes in humans Autosomes

1.13 | The condition in a cell where there is only one set of Haploid
Chromosomes

1.14 | The structure that is responsible for the formation of spindle fibres | Centrosomes
during cell division in animal cells and is made up of two

centrioles
1.15 | The phase in the cell cycle during which the cell growth occurs Interphase
1.16 | Chromosomes that carry the same set of genes Homologous
1.17 | The structure that joins two chromatids of a chromosome Centromere
1.18 | The division of the cytoplasm of a cell during cell division Cytokinesis
1.19 | The process during meiosis where there is an exchange of Crossing over
genetic material between chromatids.
1.20 | The structures in animal cells that give rise to spindle fibres centrosome

during cell division.

1.21 | The phase in the cell cycle during which DNA replication takes interphase
place
1.22 | The point where adjacent chromatids overlap during meiosis Chiasma
May June /chiasmata
1.23 | The representation showing the arrangement of a diploid set of | karyotype
chromosomes
(23x 1) (23)

10
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Question 2
MATCHING COLUMNS
2.1. NonevVv

2.2. Bonlyvv

2.3. Bothvv
2.4. Bonlyvv
2.5 Bothvv
2.6. Bonlyvv
(6x2) (12)
Question 3
3.1. (a) Centromerev’ Q)
(b) Homologous chromosomesv’ (1)
(c) Spindle fibresv'/ spindle threads (1)
3.2. Anaphase IV (1)
33. 2,1,3vV 2

3.4. In metaphase |, the chromosomes arrange at the equator in homologous pairsv’
whereas in metaphase Il, the chromosomes arrange at the equator singlyv’
(Mark first ONE only)

2)
8)

Question 4
4.1. Anaphase IIV Q)
4.2 (a) Centrosomev’ (1)
(b) Centromerev Q)
(c) Spindle fibrev'/ Spindle threads (2)
4.3 The chromatids separatev'/ centromere splits (2)
4.4  Crossing overv’ (1)
545 Reduces genetic variationv’ (1)
4.6 (a) Fourv/4 (1)
(b) 23v (1)

9)

11
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Question 5

5.1. Metaphase IV

5.2. Individual chromosomes line up at the equatorv' v of the cell
(Mark first one only)

5.3. a) Cell membranev’
b) Spindle fibresv’

5.4. - It contractsv'/shortens
- to pull the chromosomesv'/ daughter chromosomes/chromatids to opposite poles
of the cell

5.5

Structure C in the final phase of Meiosis/ Telophase Il

(unreplicated) chromosome/chromatid
/daughter chromosome

centromere

OR

Structure C in the final phase of meiosis/ Telophase Il

(unreplicated) chromosome/chromatid
/daughter chromosome

centromere

Guideline for assessing the drawing

CRITERIA ELABORATION MARK
Heading (H) -Structure C in the final phase of 1
meiosis/Telophase Il
Correct -Daughter chromosome/unreplicated 1
drawing (D) chromosome/chromatid/s drawn from
structure C only
Correct -One unshaded -  ORone 1
shading (S) -One with shaded tip 1~ unshaded
Labels (L) -Any correct label 1

12
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(1)

(2)

(1)
(1)

(2)

(4)

(11)
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Question 6

6.1. (a) Metaphase IV
(b) Telophase IV

6.2. (a)Bv
(b) CvV
(c) DV

6.3. Testisv

Question 7

7.1 -in prophase Iv' of meiosis
- crossing overv” occurs
- between homologous chromosomesv’
- resulting in the exchange of genetic materialv’
- leading to chromosomes with a mixture of maternal and paternal genetic materialv’

7.2 -In metaphasev of meiosis
- random arrangement of chromosomes occurv’
- leading to chromosomes moving into gametes in different combinationsv” Any 5

Question 8
8/1. Autosomesv’

8.2. a) - One chromosome comes from the spermv'/father

- and other comes from the ovumv’/mother

b) — Shapev
- Sizev'/length
- Position of genesv'/alleles
- Genes coding for same characteristicv’
- Location of centromerev’

(Mark the first THREE only)

8.3. - Gonosomes are not identicalv’/chromosomes at position 23 are not
identical
- Individual 1 has XY gonosomesv'/is a male
- Individual 2 has XX gonosomes¥'/ is a female

13

(1)
(1)
(1)
(1)
(1)
(1)
(6)

(5)
(5)

(1)

(2)

©)

©)
9)
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Question 9

9..1. (a) Down syndromev’
(b) Anaphase I/1Iv/
(c) Chromosomal aberrationv’

Question 10

10.1. - Due to non-disjunctionv’/ non-separation of a chromosome pair
- during Anaphase I/
- Two chromosomes moved to the one polev” and
- none moved to the other polev’

10.2. - Gamete A will have 24 chromosomesv'/ extra chromosome
- and when it fertilises a normal ovumv’/ gamete with 23 chromosomes
- the zygote will have 3 chromosomes at position 21v'/ 47 chromosomes

10.3. (@) Prophase |
(b) - Adjacent chromatids of homologous chromosomes crossv’
- At a point called the chiasmav’
- There is an exchange of DNA segmentsv’/genetic material

14

(1)
(1)
1)
®3)

®3)

©)

1)
®3)

(10)
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Question 11

111

Cell membrane

Spindle fibre

Cytoplasm

Chromatid/
Daughter
chromosome

Centriole

ANAPHASE li

OR

ANY ONE OF THE FOLLOWING ARRANGEMENTS INCLUDING CORRECT LABELS

MARK ALLOCATION FOR DIAGRAM

Correct phase drawn/chromatids separating (P) 1
Correct shading of chromatids (S) 1
Correct number and size of individual chromatids/daughter 1
chromosomes (2 short and 2 long) (N)
Any TWO correct labels 2
TOTAL 5
(3) (5)
(5)

15
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Question 12

12.1.
12.2.

Centromerev’
Metaphase Iv/

12.3. - A pair of chromosomes with the same structurev’/location of
centromere/ length and
- the same sequence of genesv’
- One is of maternal origin and the other of paternal originv’ Any
12.4. - Some chromatids have a mixture of genetic materialv” from its
homologue
- as crossing overv’ took place
- during Prophase I/
12.5. 48v'V arbitrary units.
Question 13
13.1. Centrosomev’
13.2.  Anaphase I
13.3. - The spindle fibres contractv’
- The centromeres splitv’
- Each chromatid is pulled to the opposite polesv’ Any 2
13.4. Crossing overv’
13.5. Itleads to (genetic) variationv’
(Mark first ONE only)
13.6. 46v'/23 pairs
13.7. Structure B consists of two DNA moleculesv'/ contains a double thread/ is made
up of two chromatids
-because of DNA replicationv’
- Structure C consists of one DNA moleculev’/ contains a single thread/ chromatid
- because it is unreplicatedv’/ as a result of splitting of the chromosome during
anaphase 2 Any
Question 14
14.1. a) Centrosomev’

14.2.

b) Chromosomev’

c) Cell membranev’
a) 2v'- Metaphase 11V
b) 4v'- Prophase Iv/
c) 1v'- Anaphase IV

16

:2024

(1)
(1)

(2)

(3)

(2)
(9)

(1)
(1)

)
(1)

(1)

)\

®3)
(10)

(1)
(1)
(1)
)
)
(2)
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14.3. a)2v Q)
b) 23v 1)
c) 46v 1)
(12)
Question 15
15.1. a) Meiosisv'/ Meiosis | Q)
b) Prophase IV Q)
15.2. Ovaryv (1)
15.3. CVv'- centromerev’ (2
15.4. 3v/[Three (1)
(6)
Question 16
16.1 (a) Centrosome v /Centriole (1)
(b)Spindle v/ (1)
16.2 Prophase 1v (1)

16.3  -Pairing of homologous chromosomes is visiblev” / bivalent are visible
-Development of spindle fibres v/
- Crossing over is taking placev’
-Centriole / Centrosome moved to opposite poles v/
-Disintegration of the nuclear membrane v/ (3)
(Mark first Three only)
16.4  -Parts of the homologous chromosomes overlap v" and-DNA /genetic material is
exchanged v
-at points called chiasmata v’/ chiasma (3)
16.5 (a) Metaphase 1 v

(b) -In Metaphase 1v' / Meiosis 1chromosomes are arranged in pairs at the
equator v’ 2)
16.6  -Four (daughter) cells will be formed v* of which
- two will each have five chromosomes v" and
-the other will each have three chromosomes v (3)
(15)

17
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TOPICS: REPRODUCTION SOLUTIONS

Question 1
DESCRIPTION TERM
1.1 | Areproductive strategy where the young receives nutrients Vivipary
through the placenta
1.2 | The duct that transports semen and urine to the outside of the | Urethra
bod
1.3 Theystructure that serves as a micro-filter during pregnancy Placenta
1.4 | The part of the male reproductive system which temporarily Epididymis
stores sperm until they mature
1.5 | The fusion of the sperm and egg outside the body External fertilizationv’
1.6 | The development of the embryo inside an incubated egg that | Internal fertilizationv’
is laid.
1.7 | The development of the embryo in the uterus and the young | Viviparyv’
are born alive.
1.8 | The complete development of the embryo inside an egg in the | Ovoviviparyv
female body.
1.9 | The development of the embryo in which very little energy is | Altricialv’
used and parental care is required.
1.10 | The development of the embryo in which a lot of energy is
used and the young are able to move directly after hatching. Precocialv
1.11 | Structure that provides nutrition to the embryo in the amniotic
egg Yolk Sacv
1.12 | Fluid filled bag around embryo Amnionv
1.13 | Structure in the sperm cell that contains enzymes used to
penetrate the ovum Acrosomev’
1.14 | The liquid that surrounds the human embryo Amniotic fluidv’
1.15 | A hollow ball of cells into which the fertilised ovum develops Blastula/blastocystv’
1.16 | The lining of the uterus which is richly supplied with blood
vessels Endometriumv’
1.17 | Coiled tubular structure outside the testis that stores sperms Epididymisv
1.18 | The part of the female reproductive system in which | Fallopian
fertilisation takes place tube/Oviductv’
1.19 | The name given to the embryo after it reaches 12 weeks Foetusv
1.20 | The hormone produced by the pituitary which controls growth | Follicle Stimulating
of the Graafian follicle Hormonev
1.21 | Layer within the ovary that is responsible for formation of ova | Germinal Epitheliumv’
through meiosis
1.22 | Another name for the period of pregnancy Gestationv’
1.23 | The process by which the embryo becomes attached to the | Implantationv’
uterine wall
1.24 | The hormone which converts the ruptured follicle into a corpus | Luteinizing
luteum Hormonev
1.25 | Type of cell division by which sperms are produced
Meiosisv’

18
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1.26

The 28-day reproductive cycle in females involving changes in
the ovary and uterus

Menstrual cyclev’

1.27

Tearing away of the endometrium lining of the uterine wall,
accompanied by the loss of blood

Menstruationv’

1.28 | The cell division by which the zygote becomes multicellular
Mitosisv’

1.29 | Production of ova by meiosis Oogenesisv
1.30 | The hormone which starts the preparation of the lining of the | Oestrogenv’

uterus for attachment of the fertilised ovum
1.31 | Process by which an ovum is released from the ovary in

humans Ovulationv’
1.32 | Gland in the brain that produces FSH and LH Pituitary/hypophysisv’
1.33 | Combination of foetal and maternal tissue responsible for gas

exchange, nutrition and excretion Placentav’
1.34 | Hormone that maintains pregnancy Progesteronev’
1.35 | The stage when sexual maturity is reached in males and | Pubertyv’

females

1.36 | Production of spermatozoa by meiosis Spermatogenesisv’
1.37 | Hormone responsible for secondary sexual characteristics in

males Testosteronev’
1.38 | A hollow, rope-like tube which attaches the embryo to the

placenta

Umbilical cordv’

1.39

The blood vessel that carries nitrogenous waste from the
foetus to the placenta

Umbilical arteryv’

1.40

The blood vessel that carries oxygenated blood from the
placenta to the foetus

Umbilical veinv’

1.41 | The structure where testosterone is produced Testesv

1.42 | Sac-like structure that contains testes Scrotumv’

1.43 | A gland that lubricates end of penis Cowper’s glandv
1.44 | Common tube for sperm and urine Urethrav’

1.45 | A gland that produces alkaline medium of semen Prostate glandv’
1.46 | A gland that provides nutrients for the sperms Seminal vesiclev’
1.47 | A tube that transfers sperms to the urethra Vas deferensv’

1.48 | Finger-like projections that develop from the outer membrane | Chorionic villi
of an embryo after implantation
1.49 | The fluid that protects the developing foetus against | Amniotic fluid

mechanical injury

1.50

The organelles found in large quantities in the neck region of a
sperm cell

Mitochondriav’

1.51 | The type of development in birds in which the young is born | Precocialv’
fully developed and able to move and feed itself development
1.52. | The structure in the sperm that contains enzymes to dissolve | Acrosomev’

the outer layer of the ovum

1.53

A blood vessel that transports carbon dioxide from the foetus
to the placenta

Umbilical arteryv’

19
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L (53x1) | (53)

Question 2

2.1 Both Aand B v v

2.2 B only vv/

2.3 B only v'v’

2.4 A onlyv'v

2.5 Nonev'v

2.6 Aonly vv

2.7 B only v'v’

2.8 Aonly vv

2.9 Aonly vv

2.10 |Bonly vV

2.11 |Bonly vV

2.12 |BothAandB vv

2.13 | None vV

2.14 | None vV

2.15 |BothAandB vv

2.16 |Bonly vV

2.17 | None vV

2.18 | Bonly vv

2.19 | Nonevv

2.20 | Both and B

2.21 | Bonly
(21x2) | (42)
Question 3
3.1 External v fertilisation (1)
3.2 -The eggs will dry out v
- because they have no shells v’/ are not amniotic eggs/ have no amnion (2)

3.3 - The male and the female bodies are in close contactv’
- so that sperms can be released directly onto the ovav’
OR
-Many/ up to 6000 ova are released v
-since fertilisation is external v/
(Mark the first ONE only) (2)

3.4 Many/ up to 6000 ova are released v’
-since fertilisation is external v’/ increasing the chance that some will be fertilised
OR
The male and female bodies are in close contact v/
so that sperm can be released directly onto the ova v

20
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(Mark the first ONE only)

Question 4

4.1
4.2

Internal v* fertilisation

-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) (2x2)

4.3 - The eggs hatch inside the female’s body v
- and the young are born live v/
Question 5
5.1 - The (amniotic) egg is retained inside the mother’s bodyv*

- to protect the embryo from predatorsv’
- The allantoisv protects the embryo
- by removing waste productsv’
- The embryo is protected from shocksv'/sudden changes in
temperature/dehydration by the:
e Chorionv’
e Amnionv’
e Amniotic fluidv" inside the amniotic membrane
e Shellv'/outer covering
e Air pocketv’
Compulsory 1* + Any 4
Nourishment (N)
- The embryo receives nutrientsv’
- from the egg yolkv" in the yolk sac
and from the albumenv’

Question 6

6.1
6.2

6.3

Internal fertilisation v

Internal fertilisation v

increases the chances of fertilisation v/

Ovovivipary v/ eggs retained inside the female’s body

where they are protected v

(Mark first TWO only) Any (2x2)

To increase the chances of fertilisationv'/ the survival of the eggs/ number of
offspring
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- As eggs may be lost to predatorsv’/environmental factors etc.

- Since there is external fertilisationv’ Any 1
Question 7
7.1 Externalv fertilisation
7.2 - Their embryos develop inside eggs v'that are
- outside the body of the femalev
7.3 - The males release semen all around the femalev’
- A large number of gametes/ ova are producedv’
7.4 Graph Xv’
7.5 - 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
Question 8
8.1 Externalv” fertilisation
8.2 - To increase the chances of fertilisationv’
- since the gametes may be lost/v'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
8.3 The embryos develop inside an egg, outside the female's bodyv’
Question 9
9.1 Cervix Vv
9.2 - The site of fertilisation v/
- The site of zygote divisionv’
- The transfer of the ovum/embryo to the uterus v
(Mark first ONE only)
9.3 -Diploid cells in the ovary undergo mitosisv’
- to form numerous folliclesv’
- Under the influence of FSH v
- one cell undergoes meiosisv’
- to form a (haploid) ovum v Any
9.4 -ltis a hollow organ v
- It has a muscular wallv’
- It has a blood-rich liningv"/endometrium Any
(Mark first ONE only)
9.5 - No follicle will develop v

- No oestrogen produced v
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)
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- and no progesterone producedv’

- Therefore, the endometrium will not developv'* to be shed during menstruation
Compulsory markv'*1 + Any 2

3)
(10)
Question 10
10.1 Endometriumv’ (1)
10.2 Fertilisation v/ (1)
10.3 The (nucleus of the) sperm fuses with (the nucleus of) the ovum(v’ (1)
10.4 - Zygote divides by mitosisv’
- to form a (solid) ball of cellsv’
- called the morulav’
- which develops into a hollow ball of cellsv’
- called the blastulav” /blastocyst (4)
105 - It is muscular v/
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) Any (2 X 2) (4)
10.6 - The secretion is alkalinev” which
- neutralises the acidic conditionsv” of the vagina (2)
(13)
Question 11
11.1 (a) Vas deferensv’/sperm duct (2)
(b) Scrotumv’ 1)
(c) Penisv’ (@8]
11.2 Dv Epididymisv’ (2
Gv'Urethra (2)
Ev Testisv’ (2)
11.3 AV
Bv
Ev Any 2x1 (2)
(Mark first TWO only)
(11)

QUESTION 12

12.1 Vas deferens v (1)
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12.2 - Sperm storagev’

- Sperm maturation v’ Any 1 x1 (1)
(Mark first ONE only)
12.3 - The semen will not contain sperm v" because
- they are not transportedv’
- but will contain all other secretions of the accessory glandsv’
- [/ examples thereof

- the vasectomy occurred beforev” the accessory glands (3)
12.4 - The temperature of the testes inside the body will be too highv'

- No/abnormal sperm will be producedv’

- The man will be infertilev'/not able to reproduce (3)
12.5 - Under the influence of testosteronev’

- diploid cellsv'/germinal epithelial cells
- in the seminiferous tubulesv'/testes
- undergo meiosisv’

- to form haploid sperm cells v 4)
(12)
QUESTION 13
13.1  Seminal vesiclev’ (1)
13.2  Transports semen out of the bodyv (2)
13.3 - Transports its secretions in ductsv'/ secretion not directly in blood (2)
- Does not produce a hormonev’
13.4  Spermatogenesisv’ (1)
13.5 - The secretion is alkalinev’

to neutralise the acidity of the vaginav’ / urethra

- The secretion contains nutrientsv’

for the sperm to generate energy for movementv’

- The secretion is a fluidv'/mucus

which facilitates the movement of the sperm cellsv" Any (2 x 2)

4)
)
Question 14
14.1  Acrosomev’ 1
14.2 - Fuses with the nucleus of the ovumv” 1
- Carries genetic materialv’
14.3 - Produce energyv'/ site for cellular respiration 2

- which is needed for movementv of the sperm

14.4 - The oval/torpedo-shaped headv’
- will facilitate faster movementv’
- The presence of an acrosomev'/part A
- enables the sperm to penetrate the ovum
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- A longer tailv’
- ensures faster movementv’
(Mark first TWO only)

Question 15
15.1 15.1

15.2

15.3
(b)

Seminal visiclev’

(b) Testosterone v

-It is alkaline v
-to neutralize the acidic conditions of the vagina v/
- It contains mucus v/ provide medium
to facilitate the movement of the sperm v
-it contains nutrients v/

to supply the sperm with energy v
Mark the first ONE only

(a) (70 -74) v

Any (2 x 2)

(&)

Number of prostate cancer cases in different age

groups

800 720 _ 'S4 ooa

600 1 488

cases (per 100 000 men)

Mumber of prostate cancer

G0-54 6569 T0-T4 T5-T8
Age group

Criteria for marking of the graph:

Criteria

Mark allocation

Histogram is drenam (T}

3

Caaplion of the graph includes both varishles [(C)

3

Caomect labels om the X-axs and Y -scis with
comect unit on the Y-axis (L)

1

Caomect scale for Y-axis and
bars of egual width with mo spaces for X-axis [5)

1

Plotting (P} comecthy done for:
1- 3 age groups
All 4 required age groups only

{2y
1%

If & bar graph or lime graph is dreawn, marks will be lost for
= Type of graph
= Scale

If axes are transposad:
» Zan get all marks if Iabels are also swopped and bars are horizontal
= [f lmbels are not comesponding, them:

» Marks will be lost for labels and scale

= _ FPlotiing can ost credit if coordinates are_cormrect for given lakels

16.1 - Must have regular menstrual cyclesv’
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- They must not become pregnantv’

- Diet v Any (2x1) )
(Mark first TWO only)

16.2 - 250 females per group were usedv' /1000 females participated
- Measurement was done for 5 cyclesv’
(Mark first TWO only) (2)

16.3  Older groups of women have a higher (average) FSH level than the
younger groupsv’ v’ OR
Younger groups of women have a lower (average) FSH level than the
older groupsv'v’ Any (1x2)
(Mark first ONE only) (2)
16.4 - The Graafian/developing follicles secretes oestrogenv’but since the
number of follicles are lowv'/depleted
less/no oestrogen will be secretedv’ (3)
16.5 - A high concentration of progesteronev’
inhibits the pituitary glandv'/results in reduced FSH secretion
This will decrease the validity of the investigationv’ (3)
(12)

Question 16

17.1  Male fertilityv’ (1)
1.2 Measuring the sperm countv’ 1)
17.3 Agev

- Dietv’

- Exercisev’

- Activity levelv’

- Lifestylev’

- Occupationv” etc.

(Accept factors that are NOT related to health; race)  (Any(2x1)

(Mark first TWO only) (2)

17.4 - TU inhibits the secretion of testosteronev’
- spermatogenesis cannot take placev’/no sperm will be produced (2)

17.5 - The higher temperature/pressure on the testesv’ due to the tight
underwear
- could decrease the sperm countv’/sperm production/lead to the
production of abnormal sperm. (2)

17.6 - To determine if TU is still effective after 12 monthsv’
- To see if the sperm count returns to normalv” when the treatment
stops Any
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(Mark first ONE only) (2)
17.7 - No sperm will be transportedv’
- from the epididymis to the urethrav’
- Semen without sperm will be releasedv"  ANY TWO (2)
(11)
Question 18
18.1  Acrosomev’ (1)
18.2  mitochondrionv’ (1)
18.3 (a) 3V Q)
(b) 1v (1)
(c) 1v (1)
18.4  Bv'- Nucleusv’ (2)
18.5  Mitosisv’ (1)

18.6 - After implantation the chorionv’
- develops many finger-like outgrowthsv’
- called chorionic villiv’
- The endometriumv’
- together with the chorionic villi forms the placentav’
- The umbilical arteryv’
- and the umbilical veinv'develops
- inside a hollow tubev'to form the umbilical cord between the foetus

and the placentav’ Any (6)
(14)
Question 19
19.1 1)
(&)  Zygote v (1)
(b)  Morula v (1)
(c) Blastocyst/blastula v/ (1)
19.2
(@)  Fertilisation v/ (@8]
(b)  Endometriumv’ Q)
19.3  Mitosis v ()
19.4 23V (1)
19.5 Chorion v (1)
(8)
Question 20
20.1 (a) Pituitaryv’ gland/hypophysis v (2)
(b)  Graafian follicle v/ (1)
()  Owulation v (1)
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(d)  Corpus luteumv’

20.2 Remains lowv'/decreases (2)
20.3 - stimulates ovulationv’
- stimulates the development of the corpus luteumv

(Mark first ONE only) (1)
(6)
Question 21
21.1 -AV
BvY
Ev (2

Mark first TWO only

21.2 -The scar tissuev’
-may partially block the Fallopian tubev
- preventing the embryo from reaching the uterusv’/resulting in
implantation in the Fallopian tube (3)

21.3 - The other Fallopian tube is still presentv/not blocked
- Fertilisation may still take place in this Fallopian tubev/the
developing embryo can move along this Fallopian tube
OR
- During invitro fertilisationv” (IVF)
- the resulting embryo is inserted into the uterusv’

OR
- The ovum can be placed after the blockagev )
- allowing fertilisationv’
21.4 - |nsufficient spacev’
- Poor/no placental developmentv’
- Decreased blood supplyv
Insufficient nutrientsv/oxygen
(Mark first TWO only) Any 2)
9)
Question 22
221 - Stimulates the development of ovarian folliclesv’ (2)
- Initiates puberty v’
222 - LHv/Luteinising Hormone 1)
22.3 - LH stimulates ovulationv’ (2)

- therefore, ovulation will not take placev’
- There will be no ovum to fertilisev’
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224 - A Graafian follicle is not formedv’

- Since the Graafian follicle secretes oestrogenv’

- oestrogen levels will be reducedv” therefore

- the endometrium will not developv'/ thicken

- and no implantation can take place

OR

- There is no ovum producedv’/and Graafian follicle is not formed

- Ovulation does not occurv’

- No fertilisationv” occurs and

- a zygote is not formedv’ (5)

- and no implantation can take placev’

9)
Question 23
21.1 - Under the influence of testosteronev’
- diploid cells/v'germinal epithelium cells
- in the seminiferous tubulesv” of the testis
- undergo meiosisv’ to form
- haploid sperm v/
(4)
QUESTION 24
24.1 Progesterone maintains/thickens the endometriumv and therefore,
maintains the pregnancyv (2)
24.2 (a) Progesterone treatment v (1)
(b) Development of gestational diabetesv/ (1)

24.3 e Glucose levels were taken dailyv’
e When the glucose level of a pregnant woman remains high
continuously it indicates the development of gestational diabetes. v (2)

24.4 (Same) dosage/250 mg of progesteronev’

(Same) period of time for injection injections given between weeks 16 and

20 v

(Same) frequency of injections/weekly injectionsv'. Any 2 (2)

(Mark first TWO only)

24.5 Group B did not receive progesteronev’
If gestational diabetes develops in group A it would be due to the
progesterone treatmentv’ ()
(10)

25.2
(@) Graafian follicle v

Corpus Luteum v/
(Mark first TWO only) (2)

(b) (Intense ) pain v
(Internal) bleeding v/
(Mark first TWO only) (2)
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25.2
(@ FSHv 1)
(b) Oestrogen v
OR
LH vV
OR
FSH (1)
25.3.  The Graafian follicle keeps on producing oestrogen v/ fails to rupture 1)
OR
The increased secretion of oestrogen stimulates the secretion of LH
OR
Excess production of FSH can cause the failure to ovulate v/ Graafian follicle
to rupture

25.4  -The corpus luteum does not degenerate v and
-keeps on secreting progesterone v
-This will inhibit the pituitary gland v
-from secreting FSH v

- Therefore no follicles will develop v and (5)
-no ovulation v will take place ANY
(12)
Question 26
26.1  Chorionv 1)

26.2 - Acts as a shock absorberv
- It prevents desiccationv//dehydration
- It helps to keep the temperature within a narrow rangev/

- It facilitates free movementy of the foetus Any (2)
(Mark first TWO only)

26.3 - The zygote divides by mitosisv/
- to form a (solid) ball of cellsv
- called the morulav/
- which develops into a hollow ball of cellsv
- called the blastulav/blastocyst 4)

26.4 - Acts as a micro-filterv//protect against pathogens
- Removal of harmful metabolic wastev'
- Produces antibodiesv

- Maintains the endometriumv/ Any (2)
(Mark first TWO only)
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26.5
26.6

Umbilical veinv/ 1)
-In humans the developing foetus receives nutrients from the mother'sv

blood

- via the placentav//umbilical vein

- In oviparous organisms the developing embryo receives nutrients from the

yolkv//albumen (3)
(13)

Question 27

27.1

27.2

27.3

- Stimulates ovulationv’
- Stimulates the development of the corpus luteumv’
(Mark the first TWO only) (2)

(@) - FSHY//a high concentration of hormone A
- will stimulate follicles to developv’
- Therefore, ova will be producedv” increasing the chances to fall
pregnant (3)

(b) - A peakin hormone Bv//LH
- will indicate that ovulation is about to happenv”
- therefore, an ovum will be available for fertilisationv” Any 2 (2)

- The levels will remain lowv” because

- the high progesterone levelsv” during pregnancy

- will inhibit the secretion of FSH v//hormone A (3)
(10)

QUESTION 28

- The Graafian folliclev’

- secretes oestrogenv’

- causing- The corpus luteumv’

- secretes progesteronev’

- which (further) increases the thickness of the endometriumv’

- High levels of progesterone inhibit FSH secretionngv” the endometrium to
become thickerv'/more glandular or vascular

)
QUESTION 29
29.1 | (a) Oestrogenv’ (1)
(b) Progesteronev’ Q)
29.2 - ltincreasesv
- the thicknessv” of the endometrium/the blood vessels in the
endometrium/the amount of glandular tissue in the endometrium 2)
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29.3 (a) Release of an ovumv” from the ovaryv'/Graafian follicle (2)
(b) Day 14 v Q)
(c) LH/ Luteinising Hormone v/ (1)
29.4 - High levels of hormone B/progesterone will inhibitv’
- the secretion of FSHv
OR
- No new ova/mature folliclesv’
- are required during pregnancyv’ (2)

29.5  The progesteronev’
- levels decreasedv’
- because the corpus luteum degeneratedv’ (3)

29.6 - High levels of progesterone v
- stimulate the Pituitary gland/ Hypophysisv' to secrete a less FSH v/
To prevent the growth of a new follicle v’/ ovulation during the pregnancy
OR
- Low levels of progesterone v
- stimulate the Pituitary gland/ Hypophysisv' to secrete a more FSH v/

-which stimulate the development of new follicles v (4)
17)

Question 30
30.1  Acceptday 14v or day 15 (1)
30.2 Days0-7v @
30.3 - Causes the follicle to burst openv’/stimulates ovulation

- Stimulates the formation of corpus luteumv”

(Mark first ONE only) (1)

30.4 - LH levels remain low up to day 12/13v
- Then it increases sharply up to day 14v

- After which it decreases and remains lowv’ (3)
30.5 Asthe oestrogen level increasesv’

The thickness of the endometrium also increasesv’ (2)
30.6 Maintain the increase in the thickness of the endometriumv” for greater

chance of implantationv’ (2)
30.7 Nov (1)

30.8 The progesterone levelsv” has droppedv’/ not maintain/corpus luteum has (2)
started to degenerate
(13)
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Question 1
DESCRIPTION TERM
1.1 | The study of heredity and variation in organisms Genetics
1.2 | All the genes that make up an organism Genome
1.3 | Two or more alternative forms of a gene at the same locus Alleles
1.4 | The position of a gene on a chromosome Locus
1.5 | The non-sex chromosomes in humans Autosomes
1.6 | An inherited disorder where blood fails to clot properly Haemophilia
The number, shape and arrangement of all chromosomes in the Karyotype
1.7 | hucleus of a somatic cell
1.8 | A genetic cross involving one gene and its alleles Monohybrid
1.9 | A genetic disorder where blood does not clot Haemophilia
The use of living organisms and their biological processes to improve | Biotechnology
1.10 | the quality of human life
The type of inheritance involving two alleles that are not dominant Incomplete
1.11 | over one another dominance
Characteristics controlled by genes which are located on the sex Sex-linked
1.12 | chromosomes
The type of inheritance involving alleles that equally determine the Codominance
1.13 | phenotype of heterozygous offspring
An allele that is expressed phenotypically only in the homozygous Recessive
1.14 | condition
1.15 | The physical and functional expression of a gene Phenotype
The production of a genetically identical copy of an organism using Cloning
1.16 | biotechnology
The manipulation of the genetic material of an organism to get Genetic
1.17 | desired changes engineering
A diagram showing the inheritance of genetic disorders over many Pedigree
1.18 | generations diagram
An allele that does not influence the phenotype when found in the Recessive
1.19 | heterozygous condition
Organisms having two identical alleles at a given locus Homozygous
1.20
An allele that is always expressed in the phenotype Dominant
1.21
An individual having two non-identical alleles for a characteristic Heterozygous
1.22
A segment of a chromosome that codes for a particular characteristic | Gene
1.23
The type of inheritance which produces an intermediate phenotype Incomplete
1.24 Dominance
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The position of a gene on a chromosome Locus
1.25
The type of dominance which results in an intermediate phenotype in | Incomplete
1.26 | the heterozygous condition. Dominance
26 x1 = (26)
Question 2
2.1 BothAandBvY
2.2 Nonevv
2.3 Aonlyvv
2.4 Bonlyvv
25 Aonlyvv
2.6 Nonevv
2.7 Aonly vV
2.8 Bonlyvv
(8x2) (16)
Question 3
3.1 Incomplete dominancev’ (2)

3.2 - The pink flower colour is an intermediate phenotype¥'/ a blend of red and white
indicating that neither of the alleles is dominantv’ (2)
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3.3 P Phenotype

Genotype

Meiosis
G/gametes

Fertilisation

Fi Genotype
Phenotype

P and Fiv
Meiosis and fertilisationv”

P4 Phenotype
Genotype

Meiosis

Fertilisation

Fq Phenotype
Py and F,v
Meiosis and fertilisationv”

Question 4
4.1 P1 Phenotype
Genotype
Meiosis
G/gametes
Fertilisation
F, Genotype
Phenotype
P, and F+

Meiosis and fertilisation+

Py Phenotype
Genotype

Meiosis

Fertilisation

F4 Phenotype

P, and F+

Meiosis and fertilisation+

Grade 12 Term 1 and2 JIT Document Solutions :2024
Pink X Pinkv’
RW x RW v
R, W X R, Wv
RR; RW; RW; WWv

1 Red: 2 Pink: 1 Whitev'™

OR
Pink X Pinkv
RwW X RW v
Gametes R w
R RR RW
w RW ww

1 mark for correct gametes
1 mark for correct genotypes

1 Red: 2 Pink: 1 Whitev™

1* compulsory + Any 5 (6)
()]
Male X Femalev
xN ¥ XK
L ¥ X, X
XK KX XY, XY
\_\_\__,_ﬂ .
female male+
OR
Male X Femalev"
N ¥ HoH
Gametes X Y
X Lt X
o K >y
1 mark for correct gametes
1 mark for correct genotypes
female: malev”
Any (6)
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4.2 - Normal females have two X v'chromosomes

- Normal males have one X and one Y’

- The female always provides X in the egg”’

- If an egg cell is fertilized by an X bearing sperm v'a female/girlv is formed
- If an egg is fertilized by a Y bearing sperm

- a male/boy¥ is formed

Any
OR )
Gametes male gamete«
X Y
female gamete v | X XXV XYV
2 XX :2 XY
Female v Malev (Any
(11)
Question 5
5.1 ffHh v (2)
52 (a) (a) FfHhvYv (2)
(b) (b) 3~ 1)
© (¢)hv (1)
(d) (d) Long fingers and continuous hairline v'v' (2)
(7)
Question 6
6.1 Dihybridv" cross 1)
6.2 TTrrvY (2)
6.3 TRY, Trv, tRY, trv (4)
(7)
Question 7
-An individual inherits one allele from each parentv’
- The Y chromosome was inherited from the fatherv'v’
- and the recessive allele/X" was inherited from the motherv'
- since the mother has two recessive alleles/Xv " Xh
- A son only needs to get one recessive allele to be haemophiliac ¥ since the (4)
- Y-chromosome does not carry any allele to mask the haemophilia allelev”  Any
Question 8
8.1  Pedigreev diagram Q)
82 (@ 6V (2)
(b) 1v (1)
8.3  XGX9v'V (2)
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8.4  Unaffectedv'v" / without Goltz syndrome (2)
8.5 - Pilusais affected v X®Y

- Anju is unaffectedv” X9X9

- Males inherit the Y chromosome from Pilusav’

- and inherit X9 from Anjuv’ (4)
(11)

Question 9

9.1 A change in the sequencev of nitrogenenous basesv'/ nucleotides in a gene (2)

9.2  Nigeria v% (1)
9.3 39746 v x100v =13v %
305 733 (3)
9.4 (@) ddv (1)
(b) Ddv (1)
(8)
Question 10
10.1 (&) 4+ fFour (1)
(b) 1v/One (1)
10.2 AV Y (2)
10.3 (a) Son1v (1)
(b)  Motherv (1)
(c) Son1v (1)
(7)
Question 11

11.1 - The nucleus of the somatic cell is diploidv'/ has a full set of
chromosomes/has all the genetic material whereas
- the nucleus of the sperm cell is haploidv'/contains half the set of
chromosomes/ has half the genetic material
- The somatic cell carries the desired characteristicv'/straight hair

3
11.2 -To ensure that:
- The DNA (of the ovum)/characteristic of curly hair is removedv’
- Only the desired DNA is present in the clonev’
- Correct number of chromosomes is present in the clonev’ Any  (2)
11.3 (Horse) SV (1)

11.4 - To produce organisms with desired traitsv'e.g. health, appearance,
nutritious, yield, shelf life etc.
- Conservation of threatened speciesv’
- To create tissue/organs for transplantv’ Any (2)
(Mark first TWO only)
(8)
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Question 12

121 Ay v v 3)
122 2v Q)
12.3 - Any individual inherits one allelev’ (2)

- from each parentv’
12.4 - Each childv’
- has an equalv'/25% chance of having

- any blood groupv’/ A, B, AB, or O. 3)
9)

Question 13
13.1 (a) [BIBV of BV 2)
(b) iiv 1)

13.2 - The baby inherited one allele for type O blood/i from each parentv” since

- her genotype is iiv’

- Mr Phonela does not have an allele for O bloodv (3)
13.3 Blood type can be used to exclude a particular v'man as the parent

but it cannot confirm that a particular man is the fatherv’

Since a large portion of the population have the same blood typev’ Any (2)

(8)
Question 14
14.1 3Y/Three (1)
14.2 - Complete dominanceY’
- The allele for blood group B/ IB is dominantv'¥"and
- the allele for blood group O/ i is recessivev' v’ (3)
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P Phenotype:  Blood group AB x Blood group Bv

Genotype: I x 1Biv
Meiosis

G/gametes roB x B oiv
Fertilisation [2i:§;:§§ff§§é§%§2%:::]
F, Genotype:  I*® A BB B

Phenotype: Blood group:

AB; A Bv™
P1 and F1V’
Meiosis and fertilisationv
Compulsory 2*+ Any 4

Blood group AE  x Blood group B~

148 x 1Biv

Gametes I B
F B PP
i * i 19

OR

P4 Phenotype:
Genotype:

Meiosis

Fertilisation

F1 Phenotype:

P, and Fqv

Meiosis and fertilisation

1 mark for correct gametes
1 mark for correct genotypes”

Blood group:
AB; A; Bv*
(6)

Compulsory 2*+ Any 4 | (10)
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Question 15

- The blood group of a child is determined by the alleles received from both parentsv
- The blood group of the mother, the child and the possible father is determinedv’
- If the blood group of the mother and possible father cannot lead to the blood group
of the childv’
the man is not the fatherv
If the blood group of the mother and the possible father can lead to the blood group
of the childv
the man might be the fatherv’
This is not conclusivey

because many men have the same blood groupv Any 6 (6)
Question 16
16.1 Dihybridv cross (1)
16.2 (a) Smoothv stem Q)
(b) Elongatedv fruit Q)
16.3 (a) nnrrv'v'/nrnr/ rrnn (2)
(b) Smooth stem round fruitv'v’ (2)
(7)
Question 17
17.1 - The disorder is controlled by allelesv'/genes that
- are located on the autosomesv’ (2)
17.2 Onev/i 1)
17.3 - Individuals 3 and 4 are both without Tay-Sachs diseasev’

- The child has Tay-Sachsv/Individual 7 has Tay-Sachs
- which is only expressed in the phenotype in a homozygous conditionv’
- Each parent must carry a recessive allelev'/be heterozygous
- The child has two recessive allelesv’
- One was received from each parentv’
OR
- Individuals 3 and 4 are both without Tay-Sachs diseasev’
- If it was caused by a dominant allelev’
- then individual 3 or 4 would have Tay Sachsv’
- and still have a child with Tay-Sachsv'/individual 7 has Tay-Sachs

- who could be heterozygousv’ Any (5)

17.4 TTV
ttv’ (2)
(10)
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Question 18

P1 Phenotype Woman Man with
without X haemophiliav’
haemophilia

Genotype XHXh X Xy v’
Meiosis

G/gametes xXH  xh X xh YV
Fertilisation {M
F1 Genotype XHxh,  XHy,  Xhxh, Xhyv’

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

P1and F1v
Meiosis and fertilisationv’
*1 compulsory mark + any 6

OR
P1 Phenotype Woman without « Man with
haemophilia haemophiliav’
Genotype XHX" X Xy v’
Meiosis
Gametes X" xh
Fertilisation X XHXN hyh
Y XHy xXhy
1 mark for correct gametes
1 mark for correct genotypes
Fi1 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
P, and Fl\/

Meiosis and fertilisationv’
*1 compulsory mark+ any 6

(7)
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Question 19
19.1 To determine which blood group was the most common in their communityv'v’ (2)

19.2 (a) - Obtain permission from the schoolv'/clinic to conduct the investigation
- Decide on the sample sizev’
- Decide on the method for recording resultsv’
- Decide on timev'/date to collect data from the clinic

(Mark first THREE only) 3)
(b) - Sampled 3v//all blood donor clinics in the community
- 200 donors per clinic sampledv'/600 donors Any
(Mark first ONE only) 1)
(c)  First time donors’ blood groups are not known yetv'/
not in the database (1)
19.3 L v'Xx 600v'= 90V participants
100 (3)
19.4 (@) (Blood group) OV (1)
(b) (Blood group) ABv Q)
19.5 A AV
A v 2)
(14)
Question 20
20.1 3v/Three Q)
20.2 (a) HV Q)
(b) Rrv (1)
(c) CvandFv (2)
)
Question 21
21.1 Dihybridv'cross (1)
21.2 (a) Brownv fur and long earsv’ (2)
(b) bbeevv 2
(c) Bev bev (2)
(7
Question 22
22.1 954 000v (1)

22.2 1800 000v — (954 000 + 180 000 + 54 000)v’
=612 000v people
OR
1 800 000v" - 1 188 000v
=612 000v people
OR
2 v x 1 800 000v = 612 000v people
100 (3)
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22.3 - The allele for blood group A/ I* is inherited from one parentv” and
- the allele for blood group B/ IB is inherited from the other parentv” therefore

- the child has blood group ABv//genotype 148 (3)
(7)
Question 23
23.1 - Males have only one X chromosomev'/The Y-chromosome does not have

this allele and
- have to inherit only one recessive allelev’ to have white teeth
- whereas females have two X chromosomesv” and have to inherit two

recessive alleles to have white teethv’ 4)
232 Pa1 Phenotype Male with brown Female with
teeth X white teethv’
Genotype  XBY x  XPXbv’
Meiosis
G/gametes XB, Y X Xb,  Xbv
Fertilisation {M}
F1 Genotype XBXb,  XBXP, Xby, XbYv’

Phenotype 1 female with brown teeth: 1 male with
white teethv™*
P1and F1v'

Meiosis and fertilisationv’

*1 compulsory mark + Any 5

OR
P1 Phenotype Male with brown Female with
teeth X white teethv’
Genotype  XBY x  XbXbv’
Meiosis
Gametes XB Y
Fertilisation Xb XBXP XPy
XP XBXP XPY
1 mark for correct gametes
1 mark for correct genotypes
F1 Phenotype 1 female with brown teeth: 1 male with
white teethv'*
P1 and F1v

Meiosis and fertilisationv’
*1 compulsory mark + Any 5 (6)
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(10)
Question 24
24 24.1 Pedigreev'diagram (1)
24.2 3v[Three (1)
24.3 3v[Three (1)
24.4 1A
1Bi | vv
ii 2
24.5 iiv’ 1)
24.6 Annv'v’ (2)
(8)
Question 25
25 P1 Phenotype With polydactyly x Without polydactylyv’
Genotype Rr x v
Meiosis
G/gametes R ,r X r, rv’
Fertilisation {M}
F1 Genotype Rr, Rr, I, rrv’
Phenotype 2 polydactyly ; 2 without polydactylyv’
50v"*% chance of polydactyl child
P1 and F1v’

Meiosis and fertilisationv’

*1 compulsory mark + Any 5

OR
P1 Phenotype With polydactyly x Without polydactylyv’
Genotype Rr x Y
Meiosis
Gametes R r
Fertilisation r Rr -
r Rr rr
1 mark for correct gametes
1 mark for correct genotypes
Fi1 Phenotype 2 polydactyly ; 2 without polydactylyv’
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50v*% chance of polydactyl child

P1 and Fiv’
Meiosis and fertilisationv’

*1 compulsory mark +

Any 5
Question 26
26 26.1 (a) BBDDV

bbddv’
(b) White, round fruitv' v/

26.2 (a) BD
bD |vv

Bd
bd

(b) Onev/i

26.3 BBdd and BBddv' v
OR
BBdd and Bbddv' v’

OR

BBdd and bbddv'v/

Question 27

24.1 - Embryosv

- Umbilical cordv’

- Bone marrowv’

(Mark first THREE only)
24.2 - Stem cells are undifferentiatedv’

- and have the potential to develop into any type of cellv’

- to replace affected/defective cellsv' causing a disorder Any
24.3 - Stem cells are undifferentiatedv’

- and have the potential to develop into any type of cellv' to replace

affected/defective cellsv' causing a disorder Any
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TOPIC: HUMAN RESPONSE TO ENVIRONMENT SOLUTIONS

Question 1
DESCRIPTION TERM
1.1 | The part of the brain that receives impulses from the maculae Cerebellumv
1.2 | The structure that connects the left and right hemispheres of the Corpus
brain callosumv’
1.3 | The part of the brain that controls body temperature Hypothalamus v
1.4 | The branch of the autonomic nervous system that restores an
increased heart rate back to normal Parasympathetic
1.5 | The part of the nervous system that is made up of cranial and spinal | Peripheral
nerves nervous system
v
1.6 | A part of the nervous system that consist of sympathetic and
parasympathetic section Autonomic v
1.7 | Afunctional gap between two consecutive neuron Synapse v
1.8 | Collective name for the membranes that the brain and spinal cord Meninges v
1.9 | Neurons that carry impulses from receptors Sensoryv’
1.10 | The part of the skull that protects the brain Craniumv’
1.11 | The part of the brain that controls body temperature Hypothalamusv
1.12 | The disease characterised by the degeneration of brain tissue, | Alzheimer’s
leading to memory loss diseasev
(16)
Question 2
2.1 B Only vv/
2.2 A Only vV
2.3 BothAand B vV
2.4 B Only v'v
2.5 A onlyv'v’
(5x2) (10)
Question 3
3.1 B v'- Cerebrum v (2)
D v- Cerebellum v 2
A v - Pituitary gland v’/ Hypophysis (2)
C v'- Corpus callosum v/ 2
E v'- Spinal cord v (2)
(5x2) (10)
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Question 4
4.1 (@) Spinal cordv’ Q)
(b) Pituitary glandv'/hypophysis (1)
4.2 AV Q)
4.3 Between the two hemispheres of the cerebrumv'v/ (2
4.4 (@) - Part D/ medulla oblongata which controls breathingv’
- was not injuredv’ (2)
(b) - The learner (occasionally) lost balancev’
- due to no coordination of voluntary movementsv” by part B (2)
(c) - The loss of memory indicates a possible injury to part
Av'[the cerebrum
- which is also responsible for hearing v/ (interpretation of)
sound (2)
(11)
Question 5
51 (a) Myelinsheath v 1)
(b) Axon v 1)
52 (@) AV 1)
(b) CV 1)
5.3 D Y- Synapse v (2)
(8)
Question 6
6.1 Motorv' /efferent neuron (1)
6.2 C —B— AYY (Mustbe inthe correct sequence) (2)
6.3 - Impulse will be transmitted faster in neuron 1v'v" / slower in neuron 2
- because of the presence of myelin sheath in neuron 1v" / absence of myelin
sheath in neuron 2 3)
6.4 - Impulses from the receptorv’/ sensory neuron
- will be transmitted to the central nervous system v* but
- the impulse will not reach the effector v/ 3)
)
Question 7
7.1 Reflexarc v 1)
7.2 (a) B- Motor neuron/Multipolar neuron/efferent neuron ()
(b) C - Interneuron v Q)
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(c) E — Sensory neuron/unipolar neuron/afferent neuron v* (1)
73 (@ FV Q)
(b) AV (1)
7.4 (c) Dv-Synapse v (2)
(b) G v'- Myelin sheath v 2)
(10)

Question 8
8.1 AV 1)
8.2  The Impulse does not travel to the brain v’/ goes directly from receptor to effector  (2)

via the spinal cord

8.3 - Allows the person to respond rapidly v

- and without thinking v* /involuntary

- to a stimulus v

- to prevent damage to the body v'*

1* compulsory + any other 2

8.4  Nerve v/ spinal cord
8.5 - Its acts as the insulator

- and therefore, speed up the nerve impulse / prevents a short circuit
8.6 - The person would be able to feel the stimulus v

- but would be unable to react v’

- because the impulse would not be transmitted to the effector v/

(Any two)

8.7 - The receptor receives the stimulus v

- And convert it to an impulsev’

- which is transported by the sensory neuronv” via the spinal cord

- to the brainv™*/ cerebrum

- the brain/cerebrum interprets the impulse v'*

- the brain/ cerebrum sends an impulse to the motor neuron v

- which conducts impulse to the effector v

- to bring about response v’ 2* compulsory + any other 4
Question 9
9.1 - Arapid involuntary/automatic responsev’

- to astimulusv’
9.2 (@) It ensures that the impulse is transmitted in one directionv’
(Mark first ONE only)
(b) Itis important for balancev'/movement

9.3 - The impulse is transmitted from the receptors in the patellar

tendonv” through the
- sensory neuronv” and the
_ synapsev'to the
- motor neuronv” and to the
- guadricepsv'muscle
(Correct sequence is required)
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Question 10
10.1 - From the dendrites v

- to the axon v/ (2)
102 0tolv vum/0to0,9um (2)

10.3  As the axon diameter increase the speed of the impulse increases v'v/

OR (2
As the axon diameter decrease the speed of the impulse decrease v'v’
10.4 - The speed of the impulse will decrease v (3)

- resulting in it taking longer for impulse to reach the effectors v/
- and the person will react more slowly v/

€)
Question 11
11.1 - Degenerationv'/wasting away of nerve tissue
- Plaque/proteins formed around the nerve tissuev’ Any (2)
(Mark first ONE only)
11.2 (@) Worsening ability to remember new informationv’ (2)
(Mark first ONE only)
(b) Family historyv’ (1)
(c) - Learning abilityv’
- Orientationv’ (2

(Mark first TWO only)

11.3 They:
- Were all femalesv'/considered gender
- Were between the ages of 65 and 75v'/considered age
group/age
- Did not show symptoms of Alzheimer's diseasev’ (2)
Any
(Mark first TWO only)

11.4 They:
- Used 37 participantsv’
- Conducted the investigation three times a weekv’
- Conducted the investigation for three monthsv’ Any (2)
(Mark first TWO only)

115 - Investigation did not establish the relationship between
exercise and development of Alzheimer’s diseasev’
- since no changes in the nervous tissue were measuredv’/
period was short
OR
- There was no control groupv’
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- to show that it is the exercise that improve blood flowv'/higher
order-thinking abilities

OR
- People who did not show symptoms of Alzheimer's disease
were usedv’
- therefore, results do not show prevention of development of
Alzheimer’s diseasev’ Any (1 x 2) )
11.6 - Exercise can improve blood flow to the brainv" and
- it can maintain the volume of the hippocampusv” which will
- prevent a decrease in higher order thinkingv'/cognitive
abilities/learning abilities 3)
(14)
Question 12
12.1 Africav’ (1)
12.2 - not all brain injuries are recordedv’
- due to poor health facilitiesv’ (2)
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12.3

The number of brain injuries in different regions of the world
cv
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Criteria for marking graph:
Criteria Mark allocation
Bar graph is drawn (T) 1
Caption of the graph includes both variables (C) 1
Correct labels on X-axis and Y-axis (L) 1
Correct scale for Y-axis 1
Equal spaces between bars and equal width of bars
for X-axis (S)
Plotting: (P)
1-4 co-ordinates plotted correctly 1
All 5 co-ordinates plotted correctly 2 (6)
)
Question 13
13.1 (a) Peripheral v'nervous system (1)
(b) Autonomic nervous systemv’ (2)
13.2 Spinalv nerves (1)
13.3 E v— Parasympathetic nervous systemv’ (2)
13.4 Neuronsv (1)
13.5 - Meningesv
- Cranium/bone tissuev’
- Cerebrospinal fluidv’ (Mark first TWO only) Any (2)
(8)
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THE EYE
Question 1
DESCRIPTION TERM
1.1 | A type of vision in which both eyes are used together to focus on | Binocular vision
an object v
1.2 | The watery fluid that supports the cornea and the front chamber | AQueous humorv’
of the eye
1.3 | The pigmented layer of the eye that absorbs excess light Choroidv
1.4 | The series of changes that take place in the shape of the lens and | Accommodationv’
the eyeball in response to the distance of an object from the eye
1.5 | A defect condition of the eye where a person can see nearby | Myopia v
objects clearly while distant objects are blurred.
1.6 | The visual defect characterised by a cloudy lens Cataract v
1.7 | The area of the retina that contains the highest concentration of | Yellow spot
cones v/fovea centralis
1.8 | The layer in the eye that is richly supplied with blood vessels Choroid v
(8)
Question 2
2.1 Aonlyvv
2.2 BothAand Bvv
2.3 BothAand Bvv
2.4 Both Aand Bvv
25 Bonlyvv
(5x2) (10)
Question 3
(@ AV-lIrsv 2
(b) E v'—Optic nervev’ (2)
() C v- choroidv (2)
(d) D v -Fovea/ yellow spotv (2
(e) B v-Corneav 2)
(10)
Question 4
4.1 (a) Accommodationv’ Q)
(b) Pupillary mechanismv'/ pupillary reflex (2)
42 (a) BvandDV (2)
(Mark the first TWO only)
(b) Av and BV (2
(Mark the first TWO only)
43 (a) CvandDV (2)
(Mark the first TWO only)
(b) AvandCV (2)

(Mark the first TWO only)
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(10)
Question 5
5.1 Long-sightednessv’ (1)
5.2 (a) The lens becomes cloudy/opaque/milkyv” and there it does not allows the
light to pass throughv’ (2)
(b) Surgery v (Mark first ONE only) (1)
5.3 The lens is less convexv / the eye ball is too short / Cornea is flat.
This causes the light rays to fall behind the retinav’
Therefore light rays are focused on the retina to form a clear imagev’ (3)
54 Astigmatismv’ Q)
5.5 The percentage of (visually impaired) people suffering from different
visual defects
Rubric for assessina the araph
Title of the graph shows the relation 1
between the two variables (H)
Correct calculation to determine the | 2:All 4 correct
proportion (C) 1:1-3 correct
Correct proportions for the labelled | 2:All 4 sectors correct
sectors (P) 1:1-3 sectors correct (6)
(14)
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Question 6
6.1 (a) Curvaturev of the lens (1)
(b) Distancev of the pencil Q)

6.2 Same light intensityv’

Same person doing experimenty’

Same person taking measuringv’

Using the same optic instrumentv’

Time to focus on the pencilv’

Same eyev’ (Mark first TWO only) (2)
6.3 To improve the validityv of the procedure

To get results for the factorsv that is being tested so the above factors do not

interfere with the factors being testedv’

(Mark first TWO only) (2)
6.4 As the distance increasesv’ curvature of the lenses decreasesv’ (2)
6.5 Ciliary muscle v
Suspensory ligamentv’ 2)
(10)
Question 7
7.1 (a) Bv-lIrisv (2)
(b) AV -Sclerav (2)
72 (a) 2V Q)
(b) 3 1)
7.3 (a) Circularv' muscles (1)
(b) Circular vmuscles Q)
(8)
Question 8
8.1 lrisv 1)
8.2 - Helps to maintain the shape of the eyev’

- Plays a role in refraction of lightv’

- Allows the transmission of lightv’

- Prevents desiccationv’ of structures in the eye
- Holds the retina in positionv’

- Nourishmentv” of the eye

- Prevents mechanical injuryv” in the eye

(Mark first TWO only) (Any two) (2)

8.3 - Area B contains (a high concentration of) photoreceptorsv’/ cones

- Area C contains no photoreceptorsv’/ no rods & cones (2)
8.4  Astigmatismv’ ()
8.5 - Because the lens will become cloudyv’/opaque

- nolless light will enter the eyev’

causing no sight v'/weak sight 3)
8.6 - The ciliary muscle contractsv’

- The ciliary body moves closer to the lensv’
- The suspensory ligaments slackenv’
- Tension on the lens decreasesv’
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- The lens becomes more convexv'/rounded
- Light rays are refracted morev’
- To focus the light on the retinav’ Any Six (6)
(15)

EAR

Question

1.1 | Receptors that provide information about the gravitational Maculae v
position of the head

1.2 | A small device that is inserted in the ear to drain fluids caused | Grommet v/
by a middle-ear infection

1.3 | A structure in the ear that contains receptors that converts Cochlea v
pressure waves into nerve impulse in the ear

1.4 | A structure in the ear that absorbs excess pressure waves Round window v/
from the inner ear

1.5 | A structure in the ear that transmits the nerve impulse to the Auditory nerve v/
cerebellum for the balance of the body

1x6 (10)

Question 2
MATCHING COLUMNS

21 Aonlyvv
2.2 Aonly vv
2.3 Bonlyvv
2.4 NonevVv
(4x2) (8)

Question 3

3.1 (a) Semi-circular canal v (1)
(b)  Auditory canal v/ (1)
32 (@ Ev - Ovalwindowv (2)
(b) Dv - Round windowv 2)
3.3 (a) Cerebellumv (1)

(b)  Hair cells/Organ of Cortiv’ Elg
8

Question 4

4.1 (@) Semi-circular canalsv’ Q)
(b) Round windowv’ (1)

4.2 (a) DY Eustachian tubev’ 2
(b) Cv Cochleav (2)
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4.3 (@) FV (@D)
(b) AV (1)
(8)
Question 5
851 (a) Transmits sound waves to the tympanic
membranev’/Secretes ear wax (1)
(Mark first ONE only)
(b) Equalises pressure on either side of the tympanic
membranev’ (1)
(Mark first ONE only)
(c) Releases pressure from the inner earv’ (1)
(Mark first ONE only)
>2  (a) Cv (1)
(b) Dv (1)
5.3 - The receptors cannot convert the stimuli into impulsesv’
- No impulses/fewer impulses are transmitted to the cerebrumv
- and the person does not hear anythingv'/hearing is impaired (3)
54 - Ihesound vibrations are transmitted from the large tympanic
membranev’

- to the smaller oval windowv’
- through the ossiclesv’
- which are arranged from largest to smallestv’

- This concentrates the vibrationsv', amplifying them Any (3)
55 . K& change in speed/direction of movementv’

- stimulates the cristaev’

- The stimulus is converted to an impulsev’

- The impulse is transmitted to the cerebellumv’

- via the auditory nervev’

- The cerebellum sends impulses to the musclesv” to restore

balance Any (4)
(15)

Question 6

-The pinna of the ear traps sound wavesv’

-The auditory canal directs the sound waves to the tympanic membranev’

-causing the tympanic membrane to vibratev’

-which causes the ossicles to vibratev'and

-pass the vibrations to the oval windowv'/ amplify the vibrations

-(Pressure) waves are set up in the inner earv’ / perilymph/endolymph

-The organ of Corti is stimulatedv’

-and converts the stimuli into impulsesv’

-which are transmitted by the auditory nervev’

-to the cerebrumv” for interpretation Any (7)

(7)
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Question 7

7.1 Cochleav (1)
7.2 (a) Absorbs excess pressure waves¥'/releases pressure from the
inner ear/ prevents an echo
(Mark first ONE only) (1)

(b) It converts stimuli/pressure waves into impulsesv’
(Mark first ONE only) 1)

7.3 - Part Altympanic membrane will not be able to vibratev'/vibrate
freely
- Nol/less vibrations will be carried to the middle earv'/ossicles (2)

7.4 - Middle ear infections cause fluid build-up in the middle earv’
- which can block the Eustachian tubev’
- The grommet will release the pressurev'that will build up in the
middle ear/ drain the fluid from the middle ear
- The pressure on either side of the tympanic membrane is
equalisedv’
- preventing the tympanic membrane from rupturingv” and
- allowing the ossicles to vibrate freely v/ Any (4)

7.5 - The cristae are stimulatedv” and
- convert the stimuli into impulsesv’
- The impulses are sent via the auditory nervev’
- to the cerebellumv’
- which interprets the informationv” and

- sends impulses to the skeletal muscles v'to restore balance Any (4)
(13)
Question 8
8.1 Cochleav (1)
8.2 (130000 — 85 000) v'x 100 v'=52.94v%
85 000 3)

8.3

More factoriesv” were built increase in supply and demand

More workersv” were employed

Extended exposure to loud soundsv’

Lack of precautionary measuresv’ Any (1)
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8.4 - The impulse will not be transmittedv” to the cerebrumv’
- and will not be interpretedv’ Any 2 (2)

8.5

(130 000)
130 000

120 000 (120 000)
(115 000)

110 000
100 000 (100 000
90 000

(85 000)
80 000

Number of workers with hearing loss

Criteria for marking graph:

Criteria Mark allocation
Type: Bar graph is drawn (T) 1
Caption of the graph includes both variables (C) 1
Correct labels on X-axis and Y-axis (L) 1
Correct scale for Y-axis

Equal width of bars and spaces (S) 1
Plotting: (P)

1- 4 co-ordinates are plotted correctly 1

All 5 co-ordinates are plotted correctly 2

Histogram or line graph drawn:

- Lose marks for type of graph and for scale

Transposed axes:

- Can get full credit if axes labels are also swapped and bars are

horizontal

- If labels are not corresponding, then lose marks for labels and scale

- Check that the plotting is correct for the given labels
(6)
(13)
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QUESTION 1
DESCRIPTION TERM
1.1 | A gland whose secretion are transported through blood streams. Endocrine
glandv
1.2 | A system that is responsible for chemical coordination in the body. Endocrine
systemv’
1.3 | A hormone that stimulates ovulation in humans LHv
1.4 | The process of maintaining a constant internal environment in the Homeostasisv
human body
1.5 | A gland whose secretions are transported through ducts. Exocrine
Glandv
1.6 | A hormone that stimulates mammary gland to produce milk. Prolactinv
1.7 | A hormone that is responsible for osmoregulation in the body. ADHY
1.8 | Specialized cells in the pancreas that secretes insulin and glucagon Islets of
Langerhansv
1.9 | A hormone responsible for secondary sexual characteristics in males | Testosteronev’
1.10 | A hormone that is responsible for maintaining salt balance in the Aldosteronev’
blood.
1.11 | A gland that secretes FSH and LH in females. Pituitaryv’
1.12 | Chemical messengers produced by endocrine glands. Hormonev
1.13 | A gland located in the neck that secretes thyroxin hormone. Thyroid gland v
1.14 | A hormone that controls the metabolic rate in the body. Thyroxinv
1.15 | A hormone that increases the blood glucose level in the body. Glucagonv
1.16 | A hormone that lowers the blood glucose level in the body. Insulinv’
1.17 | Promotes the secretions of hormones produced by thyroid glands. TSHY
1.18 | A mechanism that detects imbalances and restores balance in the Negative
internal environment feedbackv
1.19 | A hormone responsible for growth and development in the body. Growth
Hormonev
(19x1) (19)
QUESTION 2
2.1 | Nonev'v
2.2 | Aonlyvv
2.3 | Aonlyvv
2.4 | Aonlyvv
2.5 | Bonlyvv
(5x2) (20)
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QUESTION 3

3.1 | A - Pituitary glandv’ (2)
D- Adrenal glandv’

3.2 |a)Cv Pancreasv

b) Av' Pituitary glandv’
c) Bv' Thyroid glandv’
d) Dv' Adrenal glandv’ (8)

3.3 | They respond to internal/external stimulusv’
They protect organisms v/ (2)
(Mark first TWO only)

(12)

Question 4

4.1 | Sweat glandv’ (1)

4.2 | - Structure A will constrictv'/vasoconstriction occurs
- Less blood flows towards the surfacev of the skin
- Less heat is lostv” through the surface of the skin
- Temperature increasesv’ / returns to normal 3)

4.3 |- Enzymes function optimallyv’
at normal body temperaturev’/37° C
- Enzymes/proteins will denaturev’
at high temperaturesv’
- Enzymes will become inactivev’
at low temperaturesv’
(Mark first ONE only) (2)

(6)

Question 5
- Testesv
Question 6

6.1 (@) Thermoregulationv’ (1)
(b) Hypothalamusv’ Q)
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6.2 (@) Sweat glandv’ Q)
(b) Capillaryv'/blood vessel (1)
6.3 (37,4 - 35,4) }
37,4 v x100v =5,35v% (3)
6.4 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) activev'/produced more sweat
causing more heat to be lostv” to the environment

through evaporationv'/ radiation/ convection (6)
(13)
Question 7
7.1 (@) Kidneyv 1)
(b) Endocrinev” system (1)
7.2 - It releases hormonesv’
- directly into the bloodv'/and it is ductless (2)
(Mark first TWO only)
7.3 - 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 levels in the blood increasev'/return back to normal
Any  (5)
7.4 - The secretion of ADHY
- willincreasev’
- which will increase the permeabilityv’
- of the renal tubulesv” in X
- so that more water is reabsorbedv” from the filtrate (5)
(14)
Question 8
8.1 (a) Growth hormone v (1)
(b) Prolactin v/ (1)
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8.2 (a) Adrenalinv (1)

(b) - More air/oxygen will be inhaledv
- Blood will be pumped fasterv’
- therefore, transporting more oxygen and glucosev to the
skeletal muscles
- which will increase the rate of cellular
respirationv’/metabolism (4)

8.3 - Part B/the medulla oblongata is stimulatedv’
- and sends impulses to the heartv'and to
- the breathing musclesv/ intercostal muscles and
diaphragm
- More blood is transported to the lungs+
- and the carbon dioxide is exhaled fasterv’
- and the carbon dioxide levels return to normalv’ Any (4)

(11)

Question 9
9.1  5vug/dl 1)

9.2 25 -5
5
=400+ %

OR
I%l}, ¥ 100 v
= 380v %

Accept a range between:
- 24 and 25 for the first value and
380% and 400% for the answer

x 100 v

3)

9.3 - Thyrotoxicosis increases the metabolic ratev /rate of
cellular respiration
- More glucose is usedv
- less glucose is storedv
- fatis broken down+ causing weight loss Any 3)
94 - The high levels of thyroxinv" in the blood
- causes the pituitary glandv /hypophysis
- to secrete less TSHv into blood
- causing the level of TSH to decreasev
(4)
(11)
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Question 10
10.1 50v°C 1)
10.2 As the temperature increases the average rate of blood-flow to the
skin increasesv' v’ 2)
10.3 11-4 7
v x 100v = 175v% OR Z v X 100v =175v% 3)
10.4 - As the 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)
10.5 - 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 dioxidev'/waste products accumulate in the cells
of the tissue and the cells may die 2)
(12)

63



Life Sciences Grade 12
Question 11
11.1 Body temperature increasesv’

11.2

11.3

114

Pulse rate increasesv’

OR
Both increasev' v

30v minutes

Vasoconstriction
Less blood reaches the surface of the skinv’
and less heat is lostv’
OR
Less blood reaches the sweat glandsv’
and less heat is lostv Any 1x2
Increase in metabolism
- An increase in metabolism results in an increase in
respirationv’
which generates more heatv’

Amount of energy drinkv’
Length of time when measurements were takenv’
Amount of caffeine in the energy drinkv’
Type of energy drinkv’
The level of activity of all participantsv
Genderv’/only men
(Mark first TWO only) Any
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Question 12

12.1  The level increasesv’

TV
12.2 Fewer larger meals More smaller meals
1. Maximum blood insulin 1. Maximum blood insulin @
concentration is concentration is
higherv /between 160-180 lowerv /between 120-140
mg/d| mg/d|
2. Minimum blood insulin 2. Minimum blood insulin
concentration is concentration is higherv /40
lowerv /between 20-30 mg/dl mg/d|
3. Blood insulin concentration 3. Blood insulin concentration
rises and falls three times a rises and falls six times a
dayv'/less often dayv/more often
4. Large changes in insulin 4. Small changes in insulin
concentrationv /between 140- concentrationv /between 80-
160 mg/dl 100 mg/dl
5. Insulin concentration drops 5. Insulin concentration varies
below minimum glucose above and below minimum
concentrationv glucose concentrationv
(Mark first TWO only) 1 for table + Any 2 x 2 (5)
103 - Adiabetic may not produce sufficient insulinv
- When eating many smaller meals, less glucosev” enters the
blood
- less insulinv’ is needed
- to return blood glucose to normalv’
OR
- A diabetic may not produce sufficient insulinv’
- When eating fewer larger meals, more glucosev enters the
blood
- more insulin¥’ is needed
- to return blood glucose to normalv’
(4)
(10)
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Question 13

13.1

13.2

The pituitary glandv” is stimulated

to secrete less TSHY’

Low TSH levels causes the thyroid glandv
to secrete less thyroxinv’

Thyroxin levels return to normalv’

The rate of metabolism/respiration in the body decreasesv’

Less glucose will be broken downv’

and more glucose will be converted and stored as

fatv'/glycogen

Question 14

14.1

14.2

14.3

Adrenalinv

- Increases the heart ratev
- Increases blood pressurev’

- Stimulates the conversion of glycogen into glucosev’

- Increases the blood supply to the heartv'/skeletal muscles

- Decreases blood flow to the digestive systemv’

- Decreases blood flow to the skinv'

- Increases muscle tonev’

- Increases the rate/depth of breathingv

- Increases the rate of respirationv’/metabolism
Dilates/increases the diameter of the pupilsv

(Mark first THREE onlv)

- Blood glucose levels risev’ above normal
- The pancreasv /islets of Langerhans

- secretes insulinv’ into the blood

- which travels to the liverv'/muscle cells
and stimulates them to absorb glucosev from the blood
- and to convert the excess glucose into glycogenv

- which decreases the blood glucose levelsv to normal
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Question 15

When the carbon dioxide levels rise above normal (C):

- Receptor cells in the (carotid) artery in the neck/aorta are stimulatedv
- to send impulses to the medulla oblongatav

- The medulla oblongata sends an impulse to the breathing musclesv

- to contract more activelyv

- and increase the rate/depth of breathingv

- Animpulse is also sent to the heartv

- to beat fasterv

- More carbon dioxide is taken to the lungs v /exhaled

- The carbon dioxide levels return to normalv

Any (7) @)

Question 16

Role of the endocrine system in providing energy (E)

- More adrenalinv’ is secreted

- by the adrenal glandsv

- increases blood glucosev fincrease heart rate/ increase breathing rate/dilate blood vessels to
essential organs

- More glucagonv s secreted
- by the pancreas fislets of Langerhans
- increases blood glucosev

- More TSHv is sacreted
- by the pituitary glandv
- to increase thyroxin productionv

- More thyroxinv'is secreted
- by the thyroid glandv
- to increase the body’s metabolic rate~ /rate of respiration
Any (9) 9)
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