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GRADE 12 JUNE EXAM REVISION

SECTION A

1.2 1241
1.2.2
1.23
124

Meiosis v
Diploid v’
Autosomes v’
Anaphase 1v

(4)

1.2 121
1.2.2
1.2.3
124
1.2.5
1.26
1.2.7

Caiaract v

Cristae v/

Alleles v

Stem cells v

Auxin v

Pituitary gland / Hypophysis v’
Leydig cells v / Interstitial cells

i

(7 x 1

()

1.2

1.2.1. Homozygous V
1.2.2. Stem v celis

1.2.3. Locus ¥

1.2.4. Recessive ¥

1.2.5. Blind spot ¥

1.2.6. Cerebelium ¥

1.2.7. Chiasma/chiasmata

7)

ADAPTED BY MR S.J SILAULE
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12 1241 Eustachian tube v
122 Retina v
1.2.3  Ganglion v/Ganglia
1.24  Homozygous v'/Homozygote
1.2.8  Chiasma v/ Chiasmata
126  Metaphase 1 v
127  Chromatids v’
128 Semenv
1.2.9  DNA profiling v/
1.2.10 Centrcmere v (10x1) (10)
1.2 1.21 Biodiversityv
122 Oval windowv’
123 Viviparyv’
1.24 Vas deferensv'/sperm duct
1.2.5 Oviparyv’
1.2.6 Cytokinesisv’
127 Food securityv
1.2.8 Eustachian tubev’
1.2.9 Short-sightednessv'/Myopia /near-sightedness 9x1) (9)
1.2 1.21 Cytokinesisv’
122 Karyotypev
123 Stem celisv’
124 Corpus luteumv'fyellow body
1.2.5 Hypothesisv’
1.2.6 Precocialv'development
1.2.7 Oviparyv
1.2.8 Sex-inkagev
8x1i)  (8)

ADAPTED BY MR S.J SILAULE
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1.3 1341
1.3.2
1.3.3
134
1.3.5

Both A and B v+
Both Aand B v'v'
None v'v

Both Aand B v'v'
B only v+

(5x2) (10)

13

1.3.1. B only V¥

1.3.2. Aonly v

1.3.3. None Vv

1.3.4. Both A and B VV/

1.3.5. Aonly W {5 x 2) (10)

13 1.341

1.3.2

1.3.3

Aonly vv
B only v'v

None v'v/ (3x2) (6)

1.3 1.341

A onlyv'v

B oniyv'v’

Both Aand Bv'v

B onlyv'v (4 x 2) (8)

ADAPTED BY MR S.J SILAULE
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SECTION B

Human impact (Grade 11)

| 3.1

3.1.1

3.2
343

3.1.4

Solar radiation penatrates through a bianket of greenhouse gases in
the atmosphere and reachss the earth’s surface, v’

Once absorbed, some of the solar radiation Is sent back inlo the
atmosphere in the form of infra-red rays. v Some of the energy
passes into space.

But most of the energy is absorbed by the greenhouse gases in the
atmosphere. v’

The greenhouse gases redirect this snergy back to the earth
warming the Earth. v

Prevents the earth from becorming o0 cold v'/warms the earth

Coal buming power stations v//burning fossil fuels

* v ¢ )

Prolonged periods of drought v followed by heavy fiooding v
washas away the top soil. v/

The soils will not be able to support plant life. v/

The land turns into a desent. v (Any 4)

“)
M
(1)

(4)

2.1.1
212

213

Northem Capev”
Eastern Capev
7472 OR 747 OR 75vv%

OR (if candidate does not have above answer)

33.4/(78.144.7)v % 100v Max (2)

44,7

Western Capev” and
Kwazulu-Natelv

{(MARK FIRST TWO ONLY)

(1)
ey
3)

(2)

ADAPTED BY MR S.J SILAULE
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5

2.1.5

- Research alternative methodsv'/e.g.desalinate seawater/cloud
seeding
to supplement the normal water suppliesv’

-  Fixmaintain all waterworksv/plpe systems
to prevent water loss by leakingv

-  Locate aquifersv/boreholesfunderground water
to provide additional water sourcesv’

- Penalise people who are using too much waterv’
to prevent them from wasling waterv’

- Remove alien plants~in the catchment ares of the dem
to ensure that more water reaches the damsv’

- Increase awarenessv’
to encourage wise waler usev’

-  Offer water tanks at a reduced pricev’
to create additional source of waterv

- Reeycle grey waterv’
to provide additional water sourcesv’

-  Build damsv
to store waterv’ {Any 2 x 2)
(MARK FIRST TWO ONLY)

4)

2.1.6

- Habitats are destroyedv’
which will lead to a loss in biodiversity v

- When fiood gates are opened flooding may occur in the areas
downsiream from the damv’
resulting in erosionv/loss of top soiifloss of livesfioss of
biodliversity

-  The river downstream from the dam will receive less waterv’
which may have a negative impact on aguatic
ecosystemsv'/lead to biodlversity loss

- Wall blocks fish migrationv’
decreasing spawningv'/reproduction/survivel

- Dam wall restricts movement of organismsv'
affecting food chains/websv {Any 2 x 2)
(MARK FIRST TWO ONLY)

(4
{15)

ADAPTED BY MR S.J SILAULE
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321 - Having access to enough foodv”
- thatis nutriiousv’
- gl the timev’ Any  (2)

322 Westem Capev’ (i)

223 - Anincrease in the populationv’
- High ievels of unempioymenty”
- Droughisv’
. Fioodev Any (2
{Mark first TWO only)

324 100 - 25v = T5v'% (2)
328 - Peslicides may kill or get into the tissue of iealthy planisv’
- reducing crop productiony”
OR

- Pesticides are expensivev’
- which increase the cost of foodv reducing access to consumers
(Mark first ONE only) Any1x2 (@)

3286 - Increased resistance to cold/heaty’
will allow the crops to grow in new areasv’

- Increased nutrientsy’
- will allow peopte to get their nufritional requirements from less
foodv

- Higher yieldsv’
- will provide more food from the same farmv”

- Increased resistance to pestsv’
will incresse crop yieldv’

(Mark first TWO only) Any 2 x 2 (4)
3.2.7 Food security in Kwa-Zulu Natal ie increasingv'v’ 2)

(15)

ADAPTED BY MR S.J SILAULE
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DNA code of life

DNA Deoxyribonucleic acid

1.4.1
142 Nucleus+/chromnsome
Mitochondriav
{Mark first TWO oaly)
143 (a) Nucieotidev
(b) Guaningv’
{c) Phosphatev
(d) Hydrogenv bond
144 Douhle hetixv’
145 DNA replicationv
2.1.1 (DNA) replicationv’
2.1.2 During interphase v/ between cell divisions /before cell
division/beicre mitosis/ hafore meiosis
213 1 - Gv'/Guanine
2 - Cv/Cytosine
2.14 RNA is a single strandv /while DNA is double stranded

RNA has uracilv'/and DNA has thymine

RNA has single basesv/and DNA has paired bases
RNA has ribosev'/while DNA has deoxyribose

RNA is much shorter~/whereas DNA is longer

RNA maybe linearv Istraight/ looped fand DNA is helix
{Mark first TWO only)

ADAPTED BY MR S.J SILAULE
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3.3 3.3.1 DNA profilingv {DNA fingerprinting) (1)
3.32 Male 3+ (1)
333 - The bands of the child's DNA is a combination of the DNA from
each parent v
- Three bands are identical to that of the motherv
- The remaining (three) bands correspond with that of male 3+ (3}
3.34 - To investigate crimesv /resolva disputes
- To ldentify organisms from thelr remainsy’
- To identify missing personsv’
- To identify family relationships other than paternityv e.g. sibiings
of cousins
- To test for the presence of spacific alleles~igenes that cause a
genetic disorder
- To establish matching tissues for organ transplants+ (2
(Mark first TWO only) A 4]
L S . - ¥ i)
| S = N 2
[ 151 1.541 Translationv’ (1)
1.5.2 (a) Riboscmav’ (1)
{b) mRNAv/messenger RNA (1}
(¢) Peptidev (1)
153 (@ Cv (1)
(b) BY (1)
(c) D¥ (1)
M

ADAPTED BY MR S.J SILAULE
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229
(@) tRNAY
(b) Amino acidv
(c) Peptlidev

222 7 ransiationv’

(a) AGCY
{b) Argininev’; glycinev; serinev’

{C) No changev', they all represent the same amino acidv’

(1)
(1)
(1)

m

()
(3)

(2)
(10)

2.2
221

222

223
224
225

226

A - Nuciear membranev’

B - mRNA/RNAV

D -DNAV

- Carrying hereditary characteristics from parents te their offspringv’
- Controis the synthesis (manufacturing) of proteins+//controls the

structure and functioning of cells
{Mark First ONE only)

Transcriptionv’
Enzymesv’
Ribosorev’

Translationv”

- The mRNA strand from the nucleus becomies attachadv {5 a ribosome

with its codons exposedv’
- each tRNA molecule carrying a specific amino acid v
according to its anticodonv’
- matches up with/complements the codon of the mRNAY’
- so that the amino acids are placed in the correct sequencey
- adjacent amino acids are linked v
- fo form a protein v

— = -

(3)

(1)
(1)
(ay |
(1)

(1)
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Meiosis
1.4 1.4.1 (a) 46v (n
(b) 44v {1)
(€) 2v {H
142 237 (1)
1.4.3 Malev’ W)
{5)
| 15 151  (a)Homologous chromosomesv/Blvalent (1)
{b) Centromerev (1)
| {c) Chromatid+ (1
1.56.2 - It holds the {two) chromatids fogether
- Aftaches the chromosome lo the spindie fibresv Any (1)
1.6.3 (a) Crossing over (1)
{b} Prophase 1v (1)
| 154 Introduces variationv /different gametes (1)
I B B _ - - (N
ADAPTED BY MR S.J SILAULE
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1.5 1.5.1 {a) Prophase v (1
{b) Metaphass liv (1)
152 {a) Centiolev (1)
{b) Nuclear membranev/{nucieus) (1)
{e) Homolegous pairv/Bivalent (1) }
1563 {a) - Forms spindlev'vfibres (2)
{b) Carries geneticv /herediary material (1)
154 Heploidv (1)
1.5.5 Crossing overy 1))
(10)
Reproduction in vertebrates
14 141 Externalv” fertilization m
1.4.2 - Alarge amount of sperm are releasedv
- Alarge amount of eggs are releasedv’
- The male and female swim close to each other/the spera is
released close to the eggs (Any2) (2
(Mark first TWO only) |
1.4.3 Oviparyv U
1.4.4 - No danger of drying outv
- Water provides supportv’ (2)
{Mark first TWO only) (6)
ADAPTED BY MR S.J SILAULE
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12
2.1 211 - The hatchling's eyes are closedv’
- The hatchling can't movev’
- The hatchling can't feed on its ownv’
- The hatchling has no feathersv/wings are not developad
(Any2)  (2)
{MARK FIRST TWO ONLY)
2.1.2 - Foetus develops Inside the uterusv” for greater protectionv’
- Food is supplied by the motherv and is tharefore supplied for a
longer periodv’ (Any 1 % 2) (2)
(MARK FIRST ONE ONLY)
2.13 - More yolk allows for greater developmentv’ of the chick
- so that it can be more independentv after hatching (2)
(6}
Human reproduction
3.1
3.1.1 A -- prostate glandv’
B — vas deferens / sperm ductv
E ~ urethrav’
G — nucleusv 4)
3.1.2 C - Stores sperms temporarilyv'/sperms maiure here
(Mark first ONE only)
F - Cortain enzymes to break down the cell membrane of the egg <ellv’
{Mark first ONE only) @)
3.1.3 D+ testis v/seminiferous tubules (2)

3.1.4 Tokeep the testes at a temperature that is (about 3 °C) lower than
body temperaiuiev’
A lower temperature is necessary for the production and storage

of healthy spermv'/so that healthy sperms can survive (2)
3.1.5 (a} Interstitial cellsv/Cells of Leydig 1)
(b}  Testosteronev (1)
316 (a) Yesv (1

(b}  Hivirus is carried in body fluids v/ seminal fluids/saliva/blood
Can infect a persen through open woundsv/blood transfusion/
eexual intercourse
Therefore vasectomy does not stop the transmission of HiV (2)
(15)

ADAPTED BY MR 5.4 SILAULE
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2.1

2.1.1

2.1.2

2.1.6

A - Urethrav’
B - Vas deferensv'/spemmn duct
F - Fallopian tube/oviduct

(&) - Profects the sperm cell against the acidic environment of the
vaginav’
- increases the modtility of the spermv”
- Provides nutrientsv
{Mark first ONE oniy) Any

(b) - Place for foetus to develop v

- Maintain pregnancyv’

- Assist in childbirthv

- implantationv’ of blastula

- Protacts the fostusv /prevents infoctions(mucus plug forms by

cernvix)

- Passage for sperm cellsv'between vagina and fallopian tubes

{Mark first ONE only) Any

{2) Dv
(b} Gv

(8) Spemmatogenesiev
(b Oogenesisv

- Serves as & birth canalv’

- Allows Tor passage of blood/ endometrial lining/amniotic
fluid/placenta

- Facilitates sexual intercourse v/receives semen

- Secrefes acid which prevents infeclionsv’

(Mark first TWO only) Any

- To keep the testes at a temperature that is lower than body
temperaturev/optimum temperature for sperm production

- which is necessary for the production of healthy sparmv'/so that
healthy sperms can survive

(3)

(1)

(1
(1

(2)
(13)

ADAPTED BY MR S.J SILAULE

m 1
DUWIITTU




Downloaded from eduresourceza.com

14

2.1

2.1.1

2.1.2

213

2.14

Spermatogenesis~’
Testosterone v

Stimulates the development of primary male sex orgars+”

Stimulates the development of secondary male characteristicsv

Stimulates develcpment of spermv’

{8) 46 chromosomev’
{b) 23 chroimosome v

Middle piece

Sperm Cell

Mark allocation for diagram:
Caplion~
Any 4 correct labelsv v v

Any

(1)
(1)

(1)

(1)
(1)

(5)
{10

ADAPTED BY MR S.J SILAULE
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2.3.1 (&) Owvulationv

by LHv
{¢) Oestrogenv

2.3.2 - Level of progestercne remains lowv
= so the endometrium will no longer be maintainedv’

- leading to menstruationy’

(1
(1)
(1)

- In addition, FSH secretion is no longer inhibitad+/F SH

secretion resumes
- and a new follicle starts to developv’

23.3 - Zygote undergoes mitosisv”

- to form a solid bail of cellsv
- called the monila~

- Which is then converted into a holiow ball of cells.”

- cailed the blastlav’

- The cells then differentiate to form the embryo
- with the chorionv

- which forms the placenia~with the endometrium
- and the amnionv’

%)

(Any8) (5)

235

- Prevents the foetus from drying out
- Allows for easy foetal movementy’

= Itacts as a shock absorberv/prevents mechanical injury

- Keeps the foetus within a small temperature rangev

Helps in birth processv”

-(Mark first THREE only)

- Gas exchange systemv’
- Digestive svstemv’
- Excretory systemv’
(Mark first TWO only)

(Any 3) (3)

(Any2) (2
(Any 2) %)

ADAPTED BY MR S.J SILAULE
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23 2.341 Day 14v/15 {1}
2.3.2 Day 0—&v'/day 0—7 (1)
2.33 Stimulates folliclev/ovum development in the ovany/secietion of

oestrogen (N
2.34 An increase in progesterone levelv” inhibits the release of FSHv
OR
FSH stimulates the development of the ovumv” and progesterone
prepares for impiantation +'when this ovum is ferfilised {2)
2.35 - Corpus luleum v
- starts to secrete progesteronev’
- which thickensv’ the lining of the uferus wall/endometrium
Any (2)
238 Nov’ (1)
2.3.7 - Corpus luteum has degeneratedy”
- Progesterone level has decreasedy”
- FSH level starts to risev”
- LH ievel decreasesv’
{(Mark firsi TWO only) Any 2)
(10)
1.5 1.6.1 {a) Zygote~ (1)
{b) Morulav (1)
{c) Placentav’ {n
1.6.2 (a) Fertllisation+’ (1
(b) implantationv” (1)
1.8.3 (a) 45123 pairs (1)
(b) 23v (1)

(7)

ADAPTED BY MR S.J SILAULE
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1.5

AY
Av /B
Ev
Bv
Dv

2.3

2.3.1

232

233

2.34

235

(2) Umbilical cordv’
{b) Cervixv/endometiumAadarus wall

It provides the fiuic medium for free movement of foefusv”

It acts as a shock absorbary”

it protects the foetus against dehydrationv’

It protects the foetus agalnst temperature changesv”

Fromoies lung developmenty’

Holds wastev’ any
(Mark first ONE only)

Uterine walls are made up of (strong) muscles~” — which contract
and relax to push the foetusv/ afterbiith forward

Cervix has (slastic) muszlesv - allowing diiation of tha opening to
let the foefus outy’ any (1x2}

Respiratoryv/Gaseous exchange system

Digestive v'system

Excrotoryv system

{Mark first TWO only) any

High levels of progesteronev” inhibits the secretion of FSHv

M
(M

(N

(2

2

(2)
(%)

ADAPTED BY MR S.J SILAULE
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GENETICS
21 244 (@) Whitevifur (1)
(b) BlackvTur (1)
242 (@) 1vad3v (2)
(Mark first TWO only)
) 1v (1)
(Mark first ONE only)
2.1.3
Py Phenotype Black X  Whitev
Genotype BB X bbv
Meiosis
G/gamstes B, B X b,bv
Fertliisation >
Fi Genotype Bb, Bb, Bb;, Bbv
Phenotype All black
*0v%white
P and Fqv
Meiosis and ferlilisationv
(*compulsory mark + 5)
OR
P, Phenotype Black X  Whitev
Genotype BE X  bbv
Meiosis
| Gametes B B
Fertilisation [ b Bb Bk
I b Bb Bb |
1 mark for correct gametes
1 matk for correct aenotypes
Fi Phenctype All black
*0v'% white
F; and
Fqv
Melosis and fertilisationv {* compulsory (8)
mark + 5) (11)

ADAPTED BY MR 5.J SILAULE
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411 1:2:1v v (2)

4.14.2

The proportions of different genotypes for
coat coiour of cattie

Rubvic for the mark alfocation of the pie chart

Correct type of graph i
Caption 1
Correct propostions of slices {; 1 cormect slice
2. 2 to 3 correct slices
Labsl / key for each slice 1 maik foi each iabsl

NOTE: if the wrong type of graph Is drawn: marks will be lost for
"correct type of graph® as well as for drawing the slices in correct

propoistions. {7)

4.1.3 Boln alistesv for fur colour are egually dominant- and therefore
both are expressed in the phenolype~

OR

Neither of the alieles+ for red or white colour are dominant over
each other and therefore no one colour alone Is expressed/
nmasked in the phenotypa~ {3}

ADAPTED BY MR 5.J SILAULE
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| 2.3 231 Ability to roll the tongue v

J 23.2 « Askthe permission from the participants and the schoo!
principal to conduct the investigation. v

¢ Detemine the sample size. v
Decide on how data will be recorded. v
Decide on data capturers to coilect data. v

(Mark first THREE oniy) (Any 3x 1)
' 233 | . . o
| Ne. of individuals able to roll |
tongue vs those who cannot roll
tongue
1002 — —_—
8OO -

¥ No of individuals 400
200 -~
o -

Roll Tongue Can'troll
tongue

(1)

(3

ADAPTED BY MR S.J SILAULE
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234

2.3.5

Mark allocation of the graph

Criterion Elabciation Mark
| Type of graph (T) | Bar graph drawn 1

Caption (C) Inciudes both variables: number of

individuals/able or unable to roi!

fongue 1
X-axis Equal width of bars AND correct iakel 1
Y-axis Appropriate scale AND correct Iabel
Plctting (P) 1 bar plotted corractly 1

2 bars plotted correcily 2
NOTE:

If a line graph is drawn —marks will be awarded for the ‘title and

label for X-axis and Y-axis’ only.

If @ histogram is drawn — marks will be lost for the type of graph

and correct scale’ only. {6)

Discontinuous v/ (1)

There Is no range of dlfferent ohenotypes for tongue rolling v/
there are no intermediates between phenotypes, either one can
roll their tongue or they cannot. v (2)

ADAPTED BY MR 5.1 SILAULE
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2.1 2.1.1
Father Miother
Pyparent  phenotype Normal x Normalv
genotype XY x XX'v
Meiosis
| ( G/gametes X,y x X", XM
,/I Gametes | X" X"
XXX [ X
\Fertilisation oR[ v 3" [x'Y

> 1 mark for comrect gameles
1 mark for correct genotypes

Fi/offspring

genclype  XUxH , xPx", Xy, X"y~
phenotype 2 nommai daughters. 1 normal son. 1 son with haemophilia~

Max [6)
212 25v'% ~chance /1v out of 4~/ Yav'v {2)
2.1.3 The male has only one X chromosome v Y chroraosome does not
have the ajlels for this tralt v
OR
If he had ‘h’ he would be a suffererv’, therefore he must have hac
HY,
Max {2)
(10)
ADAPTED BY MR S.J SILAULE
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331 («-P'lparent phenoiype: torloise-shell female X orange malev’
2 0 o
genotype: XX X XYv
- Mejosis
v B o Q
G/gametes X,X X X.,Y/
Fertilisation \
N . o 0 60
F /offspring  genotype AX.KY, XX XYv
phenotype 1 tortolse-shell female, 1 black maie,

1 orange female and 1 orange maiev'v

(1 mark for gender and 1 mark for fur colour vith correct proportion)

R
e P /parent phienotype:  iortoise-shell female X grange malev’
genotype: XE)(0 X XGY v ~
® i
Mejosis =
v E G o
G/gametes X X X X.,YY
Fertilisation
gametes X" x°
X X X XX
Y XY Xy
\ ‘ . B O B c 0 (¢]
F Joffspring genotype XX. XY, XX &X ¥Yv
phenolype 1 tortoise-shell female, 1 biack maie,
1 orange female and 1 orange malev' v’
(1 mark for gender and 1 mark for fur cclour with correct proportion) (7)

3.3.2 Because fur colour is sex linked and only carried by the X chromosome+
maie Kittens cannot have turtoise-shell colour because their Y chromosome
dees not carry any allele vfor fur cnlour (2)

3.3.3 Because the gene for fur colour is sex linked and oniy carried by the X
chromosome v female cats with the allele combinstion XBX° v will
have the tunoise-shell colour (2)

(11)

ADAFPTED BY MR S.J SILAULE
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344 ' e {3)
342 27 N
343 - Any individual inherits ene alleie”
- from each parentv’ 2)
344 - Each childv
- has an equalv/25% chance of having a
- any blood groupvf A, B, AB, or O. };;
I' 131  Yvand2v . @
| (Mark first TWO only)
l
1.3.2 Y - Tauv’
Z - Chakav 12)
1.3.3 Pirv
v
{Any order) {2)
(6)
1.4.1 (8 RITTY 1)
(b) rity (1)
1.4.2 RTY TV )
1.4.3 (8) Red fruit, shortv (1)
{b) Red fruit, tailv’ (1)
1.4.4 RRTTv v (2)
(6)

ADAPTED BY MR S.J SILAULE
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B B B ]
1.6 1.6.1 {a) BbTivv (2)
{b) Black coatvr shortiailv (2)
(c) BbTiv (1)
1.6.2 oV % (1)
163 Btv bT+
(MARK FIRST TWO ONLY) (2}
(8)
1.5 15.1  Pedigree v /Genetic incage diagram (1)
152 3v (1)
1563 (a) Blacki+ fur M)
(b} Blackv fur m
15.4 (a) aav 1)
(b) Aav o))
3.5 3.5.1 - Because they were normal they must each have one dominant
allelev’
- and in order for their children to be affected each parent must
have one recessive allelev’ (2)
3.52 NNY or Nnv' (2)
3.53 - The father would have been affectedv’ if it was sex-lirked
- In order for the daughter 1o be affectedy’ (2)
(6)
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34 3441

3.4.2

3.4.3

Four/d v+

(@) XHxP v
() XbY v

*  The zllele 7or the tralt is carried on the X-chromnsome v /Y-
chromosome does not carry the allele for the trait.
Males enly have one X-chromosome v/
A male only neads one recessive zllele v to be haemophiliac,
whereas for a female to be haemophiliac both 2lleles must be
recessive. v (Any2x 1)

S0v%v [ %2

(1)

)
(1) |

(2)

To determine if the wife Is a carrier. v

To deterimine what the chances are of having a child with
haemophilia. -~

Help them evaluate whether they would cope with such a child. v
Heip them to make an Informed decisloli about whether to have
children. v (Any2x 1)

(M

3.5

3.5.2 -

3.5.3 -

3.5.4

3.65 -

(a) Cloningv
{b) Dogenesisvgametogenesis/ meiosis
The donor horse has the desired characteristicsv”

- that need to be copiedv’

- and be present in the cfispringv/next generation Any 2

The nucleus contains ali the genetic informationv' v/
kereditary characteristics/chromosomes of the champion hiorse

@) 64+
(b)

()

327
64v

A gamete is generally haploid~

- This ovum iIs diploidv since
- it has the nucleus of a somatic celf v

Any 2

{1)
(1)

{2)

(2)
(1)
1
(1)

(2)
(1) |
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14 1.4.1 Bv' - Cerebrunv’
1.4.2 Dv - Cerebellumv
14.3 A - Piwitary gland v /Hypophysis
144 Cv - Corpus callosumv’
1.4.5 Ev - Spinal cordv
L
M4 141  Motor neuron _
1.4.2 (@) Nucleusv/nuclear membrane
{b) Cytoplasm~"
{c) Dendritev’
14.3 (a) Cv- Axonv’
{b) Bv - Myellin sheathv
i44 Mutltiple sclerosisv

(2)
)
)
2
(2)
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24 241 (@ A  Ganglionv 4}
)y E Effector v/rnuscle ()]
242 (@) B Ensures one directional flow of impuises v
(mark first 1only} (1)
@ € Transmits impulses from sensory neurori {o motor
neuron v (mark first 1 only) (1)
243 Spinal cord shortens reaction time by sending irapulses directly to
the effector v
If the brain is involved, it delays the reaction v
causing injury or even deati v’ )
244 The myelin sheath is daimaged by multiple sclerosis +
This will cause a slow transmission of Impulses v
resuiting in slower reaction timev" which might leads to injury or
death v (any 2} (2)
24.5 The person will be able to feel the pain v because the sensory
meuron is able to transmit the impulses to the brain v since it is not
damaged
However no reaction will take place v
kecause of the Tact thal no impulse will reach the effector v due to
- the damage to the motorneuron @)
15 1541 (a) Sclerav (1)
(b) Cornea~ 1
(c) Pupilv’ {1)
1.5.2 (@) Dv = lrisv 2)
{b) Gv — Choroidv” 2)
{c) Ev — Refinav’ {2)
{9)
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2.3.1 Have photoreceptorsv/iods and cones
to convert tight stimull into Imnulsesv

2.3.2 The ifis contains 2 sets of musclesy
The radial muscles contractv
and the circular muscles relax v
causing the pupil to dilatev
allowing more light to enter the eyev’
fo form a clear imagev Any

2.3.3 Number 3v

2.3.4 The relative clarity of the image is the hest v'/has greatest number
of cones for colour vision.

235 Blind spot v

2

(5)
(1)

(1)

(1)
(19)

2.2

2.2.1 (a)7v

(b) Diameter of the pupil is the largestv, indicating dim light
conditicnsv/ allowing more light to enter

22.2 Since less light enters the eye
- the radialv muscles of the iris [contract]v
- the circularv inuscles cf the iris [ralax]v
- causing the pupil to dilatev/become wider/become bigger
thus allowing more light to enter any

[ 1 = only allocate mark if linked to correct muscle

ACAPTED BY MR S5.J SILAULE
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— - — -
' 21 2144 (a) C¥ 1
(by Bv (1
2.1.2 (&) Shon sightedness v/Myopia {n
() Concave v lens {1

2.1.3 *Accommodation v
- Ciliarv muscles contract v
Suspensory ligaments slacken v
Tension on lens decreasss v
Lens becomas more convex v
Refractive power ¢f iens increases v
A clear image now forms on the retina v (*Compulsory 1 + any4) (5)

4

Dv (1) ]

15 151 .
152 7 EY (1
163 GY ' (1) |
154 cv (1) |
@ |
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34 3.4.1 (8) Auditory nervev’ (1 |
(b) Round windowv'/Fenestra rotunda (1
342  Cerebrumv M
|
3.4.3 - The cristeev'in the sami-circular canals

- are stimulated by changes in speed and directionv’

- when the endolymph movesy

- The cristae convert the stimuli to nerve Impulsesv’

- Th2 nerve impulses are transporied along the auditory neivev’

- to the cerebeliumvto be Interpreted

- Impulses sant fo musclesv’ to restore balance (Any 5) (5

344 - The mucus will block the opening of the Eustachian tubev’
- Air cannot enter or leave'the middie ear
- to equalise pressurev’/causing imbalance in pressure

OR

- Mucus may move through the Eustachian tubev’
- causing pressure in the middle earv

- pushing on ke tympanic membranev/part E (3)
345 - The ossicles/structures at A will not be able to vibratev’
- and hence no vibralions will be passed to the inner
ear~"/cochlea will not be stimulated/no amplificaticn (2)
{13)

ADAPTED BY MR S.J SILAULE
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Human endocrine system
14 141 (a) Hypophysisv/Pituitary gland (10
() Adrenaiv’ gland (1)
142 {a) Dv' — Testisv {(2)
(b) Cv' — Pancreasv /islets of Langerhans (2)
{c) Av' — Hypophysisv'/Pituitary gland (2)
(8)
1.6 1.5.1 Pancreasv’ (1)
- 1.6.2 insulinv )]
1.3.3 Glucagony’ (N
1.54 Diabetesvmellitus (1)
1.5.5 Negative feedbacky (1}
(5!
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3.2 3.2.1 Comparison of the blood giucose level of iwo people~ over 5
hoursv /hefore and after ingesting glucose (2)

322 (145 - 125)
{Accept numbers in range 144 -146 for the first value and 124 -126
for the second value)

= 20v' mg/100 em? @)
(Accept answaer according (c the values given by learner)

3.23 Accept any answer from 1,7 tc 1,9+ hours /102 — < 14minutes/
1h4z2min — ih84min 1))

3.24 {8) Thabisov (&)

(b) - His glucose level is higher than the normal rangev”
- It takes longer for his glucose level to come down fo its
original levelv’ (Any1) (D
{MARK FIRST ONE ONLY)

1.5 1.6.1 A - Hypophysis v /Piluitary gland

B — Thyroid gland~ (2)
152 1-TSHv
2 - Thyroxinv’ 2
(4)
24 2.4.1 Te maintain an intemal balancev/set point'homeostasis/regulate
metabolism (1
242 TSHv fthyroid-stimulating hormone (1)

243 When Y/ihyroxin is released at higher levels than normal:
- Metabolism wili be higher than normalv’/cellular respiration
increases
- Heart rate increasesv’
- thus all the energy from food eaten will be usedy’
- {eaving nothing fo be utilised for storagev/ftherefore could lead
to a person being underweight
- can aiso lead to anxletyv {Any 3) 3)

()
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3.3.1

3.3.2

3.3.3

- Group Av
- Group Cv

{a) Amount of Thysoxitiv’

{b) Metabclic ratev’
By measuring the change in massv/consumption of oxygen

XYYV

7
{2)
()

(2
(2

3.34
3.35

338

Group Bv

The mass of the rats decreasedv/changed from 320 g0 309 g
since body fat is usedv less fat is stored

The oxygen consurption was the highestv/{10mifkg/min})
indicating an increased rate of metabclismv'/respiration

which is caused by the higher thyroxin concentraticny

Diet Y is the only diet that contained thyrexinv/ group B receives
thyroxin tnrough dist Y i (Any 5)

#
-

The age of the rats must be the samev’

All the rats must recsive the same amount of foodv

Food must be given at the same timav’

The rails must be of the same speciesv'/genetically similar
Use the same instrument to measure massv

The same person must take the measuremantsy’

Use identical cagesv’ (Any 3)

(MARK FIRST THREE ONLY)

(1)

(5

(3)
(16)
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SECTION C

QUESTION 4

Describe the location, structure and funclions of the DNA molecule and the process
whereby copies of this molecule are imade.
Centerit: A7)
Synthesis:  (3)
(20)

Location, structure and functicn

- The DNA is located in the nucleusv’/chromosome/genes/mitochondria

- DNA s a nucleic acidv’

- [t has a doublev'stranded

- helixv" configuration

- consisting of building biocks called nucleotidesv’
The three components of a nucleotide are as follows:

- MNitrogenous basesv’

- Phosphaie portionv

- Deoxyribose sugar portionv'(in DNA)

- 4 nitrogenous bases are A, T,C,Gv of DNA:

- adenine (A) bonds with thymine (T)v

- cytosine (C) bonds with guanine (G)v

- by hydrogen bondsv’

- Sections of DNA carry heraditaryv information
- DNA contains coded information for protein synthesisv’ Max

Replicationv’

-  The double helix unwindsv’

- Double stranded DNA unzipsv

- as the weak hydrogen bonds breakv’

- Each original DNA strand serves as a templatev’

- Free nucleotidesv'build

- anew DNA strandv'onto each of the original DNA strands

- by attaching to their complementaryv nitrogenous bases/(A to T, and C to G)

- this results in two identicalv'DNA molecule Max

Content:

Synthasie:

ADAPTED BY MR $.J SILAULE
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QUESTION 4

Write an essay In which you describe how invasive alien plants affect the quality of
water and discuss various ways of conirolling invasivas allen plants including their
edvantzges and/or disadvantages.

Content: (17)
Synthesis:  (3)

Write an essay in which you describe how invasive alien plants affect the quality of
water and discuss various ways of controlling invasive alien plants including their
advantages and/or disadvantages.

EFFECT OF ALIEN INVASIVE SPECIES ON WATER QUALITY
They form a continuous mat on the surface of water. v’

This blocks light v from reaching the lower levels of the water.
Photosynthesis at the lower level of water stops. v/

The plants die and decompcse. v

The population of decomposers increases, v’

using up large amounts of oxygen. v’

Aquatic animals/ fish/irogs die

due to lack of oxygen. v’

This decreases the quality of water. v/

MECHANICAL CONTROL v

s« Removal of invasive species by hand v' or with machines

o Effective in controlling small populations v

e Advantage: minimizes harm fo non-invasive piants and animals v’
o Disadvantage: Labour intensive v'and time consuming v’

CHEMICAL CONTROL v

Uses chemicals v/chemical compounds to contro! spread of alien invasive
species

Effective in both large and small popuiations v/

Disadvantiage: possible contamination of land and water resources v and
may result in the killing of desirable plants and animal species. v

Target species may develop resistance to the chemicals v

BICLOGICAL CONTROL v

e Uses a specific species to control the spread of alien invasive species v
« Both indigenous and non-indigenous species may be used v

e Can be both environmentally safe v and successful

» Use of non-indigenous species may increase alien invasive species v

ADAPTED BY MR §.J SILAULE
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43 Starl with a cell coniaining FOUR chromosomes and describe ALL the
chromosomal changes that occur during meiosis, resulting in the formation of
abnormal gametes due to non-disjunctien in meiosis .
Conient 17}
Synthesis (3)
(20}
4.3 Fossible Answer

- Each chromosome shortens and becomes visiblev’

- as two chromatidsv’

- joined by a centromarev’

- Homologeus chromosomes come te lie next to each otherv’

- Chromatids from each homolegous chromosome ovetlapy'/crossing over
occurs

- The point of overlap is called the chiasmav’

- Genetic material is exchangedv between the homologous chromosomes

- The chromosomes line up along the equatorv’

- in homologous pairsv’

- attached to the spindle fibresv’

- When the spindle fibres shortenv'/contract

- *All 4 chromosomes are pulled to one polev due to nen-disjunction

- Resulting in two cellsv’

- * one with 4 chromosomesv’,

- *and one with no chromosomesv'.

- The cell with 4 chromosomes undergoes meiosis 2v/

- The 4 chromosomes line up at the equatorv’

- in a single rowv’

- When the spindle fibres shcrtenv'/contract

- the centromeres splitv’

- and chromatidsv/daughter chromesomes

- are pulled to the cpposite poles cf the cellv’

- Two cells resulty’

- * Each with a nucleus containing 4 chromosomesvy’

- *Resulting in diploid gametesv

Any 4 compulsory” points + any other 13

ADAPTED BY MR S.J SILAULE
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4.3

Describe the menstrual cycle and how it is influencad by different hcrmones.

Content:
Synihesis:

(17)
3)
20)

43

The menstrual cycle is a series of events that occur in the female body to
prepare it for possible pregnancyv’

Which involves ovarian cyclev’

and the uterine cyclev’

It takes an average of 28 daysv’

The pituitary glandv/hypophysis

secretes FSHv

which stimulates the development of & primary folliclev” in the ovary
The developing folliclev'/Graafian follicie

secretes oestrogenv’

which stimulates the thickening of the lining of the uterusv’/endometrium
Arcund day 13 pituitary glandv/hypophysis

secretes LHv

which cause ovulation fo occurv’

The remains of the Graafian follicle develops into the corpus luteumv’
which secretes the progesteronev’

which continues to stimulate the thickening of the uterusv’

High levels of progesteronev’

inhibits the production of FSHv

so that the ovaries are no longer stimulated to produce another folliclev’
If fertilisation does not occur, the corpus luteum degeneratesv’

and stops producing progesteronev’

The pituitary gland/hypophysis is no longer inhibiied in its production of
FSH+" and a new follicle develops

The thick endometrium is no longer maintainedv’/ it degenerates

and is shed togsther with blood/menstruation takes place Any

Content:
Synthesis:

(17)

(17)
3
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QUESTION 4

Sperm is praduced, transported and then combined with secretions from the accessory
glands to form semen. The semen is then transfernred into the body of the female
where it meets the ovum.

Describe ali the processes referred fo In the statement ahove and explain THREE
structural adaptations of the sperm for fertilisation.

Content:
Synthesis:

(17}
(3)
(20)

Spermatogenesis+ (S)

Takes place under the infiuence of testostarone+”

in the seminiferous fubules+/testis

Diploid celisv//germinal epithelium

undergo meiosisv’

te form haploid sperm cellsv’ (Any 4)

Formation and transport of semen (T)

Sperm maturev'/are temporarily stored

in the epididymisv”

During ejaculationv’

sperm move inio the vas deferensv

As it passes the seminal vesiclesv’,

prostate glandv and

Cowper’s glandsv

fluids are added that provide nutrition,v

prcmote the movementv of the sperm

and neutfralise the acids v* produced in the vagina
The semen passes through the urethrav’

of the penisv’

into the vaginav’

during copulationv’

and swims up the Fallopian tubev'where it meets the cvum (Any 7)

Structural suitability of the sperm cell for fertilisation {A)

The acrosomev’
contains enzymes to dissolve a path into the ovumv”

Nucieus of the spermv”
carties genetic material of the malev"/haploid number of chromosomes

Many mitochendrlav’in the middle piece
release energy~ so that sperms could swim

The presence of a tailv’ _
enables sperm cells to swim/ towards the ovum

The contents of the sperm cell such as the cytoplasm is reducedv /condensed
making the sperm light for efficient movementy’

Sperm is streamlinedv’
to allow for easier movementv”
{(MARK FIRST THREE ONLY) (Any 3 x 2)

0]

(7)

(6)

ADAPTED BY MR S.J SILAULE
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QUESTION 4

A goalkeeper in a soccer match prevented a goal from being scored when hs dived to
his right after the ball was kicked towards him. Just before he dived, he heard his
tearn-mate shout, “vour ball.

Describe how his ayes adiusted to see the ball as it travelled towards him and describe
hiow he heard his team-mate and maintained his balance as he dived to save the ball.

As the ball moved towards the goalkeeper:

- Accommocationv” took place

- Ciliary muscias contractedv’

- Suspensory ligaments became slackv’

- This reduced the fension on lensv’

- Lens tecame more convexv /round

- Refractive power of tha lens increasedv”

- Image of the ball fell on the retina+’ Any

Hearing
The shout of his team-mate was heard by the goal keeper as foliows:

- The sound waves were directed by the pinnav

- through the audiiory canalv’

- 1o the tympanic membranev/eardrum

- causing It to vibratev’

- The vibrations of the tympanic membrane were transferred to the ossiclesv’
In the middie ear

- which eventually caused the oval window to vibratev’

- This set up pressure waves in the cochleav

~ This stimulated the Orgen of Cortiv' in the cochlea

- to convert this stimulus into a nerve impulsev”

- which was then fransmitted along the auditory nervev

- and interpreted in the cerebrum+ Any

Balance and aquilibrium
As he dived:

- A change in the direction and spssdvof the body

- causes the movement of fluid in the semicircular canals v

- which stimulates the cristaev

= A change in the position of the head+

- stimulated the maculaevin the utriculus and sacculus

- The stimuli were converted into impulsesv”

- which were transporied along the auditory nervev’

- and Interpreted In the cerebellumy”

- which then sent impulses o the musclesv’

- to restore Lalance and equilibriumv Any

Content

Synthesis

(5)

(7)

(5)
(17)

(3
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QUESTION 4

Describe how blood groups in humans are determined by different alleles and
explain how blood typing can be used to solve paternity cases. Also explain why
and how DNA profiiing is sometimes required to solve paternity cases.
Content: (17)
Synthesia:  (3)
(20)

%y

How alleles determine biood groups:
Human tllood groups are determined by multiple alielesv’

IAv; 1B and iv

I* and I® are co-dominant v

iig recessivev’

BIvold group A can have the genotypes 1*1Av

or v

Blood group B can have the genotypes I®I8 v

or IBiv’

Blood group AB has the genotype 1*1Pv

Blood group O has the genotype iiv’ Any 8

@ & » b & & & O ¥ @

How blood typing is used to solve pateraity cases

= The blood groups of the father, mother and child must be comparedv’

« |f it proves that it is not possikle v for the man and woman to have a
child with the specific blood group
the man Is not the fatherv’
If it shows that the man and the woman can possiblyv’ have a child
with that specific blood group
DNA profilingv’
needs 1o be done to confirm that he is the father or notv’ Any 4

I - —

Why and how DNA profiling can be used to confirm patemity
-®  The DNA profiles of the possible father and child must be comparadv’
e A child receives 50%half of histher DNA from histher fatherv’
e I halff50% of the dark bands on the DNA piofile of the child correlate
with that of the possible fatherv’
e the man is the father of the childv
» Ifthere is inofiittle correlation between the DNA of the child and the
possible father
» the man is not the father of the childv’ Any 4
Content: (17)

ADAPTED BY MR S.J SILAULE
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QUESTION 4

Describe TWO types of mutations and how they lead to altered characteristics in

FOUR genetic disorders you have studied.
Content:

Synthesis:

(17)
(3)

Mutations

Mutations refer fo sudden changesv
in the genetic composition of an individualv”

Gene rautationsv’
result In a change In ine structure of the DNA in a single genev’

Chromosomal aberrationsy”
are changes in the normal sfructure/number of chromesomesy’

= Hamiulflethal mutationsy”
result in genetic disordersv/characterstics that decrease the survival of 2n
organism Any 5

Genetic disorcers

= Haemophiliav

= Blood does not clotv’

e because the protein for blood clotting is not producedv’

Colour blindness
The person cannot differaniate between different colours+’
« due o the absence of the necessary pretein for photoreceptionv’

Albinismvy’
The lack of pigment in the skinv’
e due to the absence of the prolein that forms melaniny

Down syndromev
The person has an exira copy of chromosome 21+
e« duve to non-disjunctionv’ during meiosis. {4 x3)

Content:
Synthesis:

ADAPTED BY MR S.1 SILAULE
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4.4 Name and state the functions of FOUR hormones secreted by the pituitary
gland in hurnans. Describe how the pituitary gland controls the functioning of
the thyroid gland using negative feedback.
Content (17)
Synthesis (3)
£20)
4.4 Hormones secreted by the pituitary gland
Growth Hermone~ /(GH)
- Stimulates the growth of the long nonesv/skeletal muscles.
Follicle Stimulating Hormonev/FSH
- Slimulates follicle development vin the cvaries of females.
Lutsinising Hommonev'{LH)
- Stimulates ovulationv/formation of the corpus luteum in the ovaries
Thyreid Stimulating Hormenev' (TSH
~ Reguiates the growth of the thyroid glandv/secretion of thyruxin
Proiactiny’
- Stimulates the production of milkv" by the mammary glands
ADHv
- Regulates ihe waler contentv” in the blood Any 4x2  (8)

Pituitary Control of Thyroid Function
- The pituitary is sensitive to the concentration of the hormone thyroxins in
the blood

- When the thyroxin concentration in the blood decreasesv below a certain
level

- the pituitary gland is stimulated to secrete more TSHv

- TSH stimulates the thyroid glandv

- o secrete more thyroxinv

- thus increasing the level of tyroxin in the bloody”

- back tc the normal levelv

- When the thyroxin concentration in the bicod Increases above a certaln
leval

- the pituitary gland secretes less TSHv

- The iower TSH level means that the thyroid gland secrete less thyroxiny”

- This decreases the level of thyroxin in the bloedv

- back to the normel level+ Max

)
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4.3 Describe the negative feedback mechanism involving TSH and thyroxin and
describe the consequences if this mechanism does NOT function well.
Content: (17)
Synthesis: ()
(20
43 The pituitary/is sensitive ic the concentrafion of the hormone, thyroxinv in

the bloodv’

When the thyroxin concentration In the blood decreases. below the normai

level:

The pituitary is stictulated to secrete more TSHv
TSH stimulatasv’

ihe thyroid v gland

to secrete moie thyroxinv

Thus Increasing the leve! of thyroxinv

in the blood to normal levelsv’

e & P 9 &+ @

When the thyroxin concentration in the blood increasesv'above the normal
level:

= The pituitary is not stimulaied to secrete TSHv

+ There is less stimulation of the thyroid gland to secrete thyroxine

+ Thus decreasing the ieve! of thyvoxiny in the b'ood to normat levelsy
Max

Consequences of mechanism not working

The concentration of thyroxin will not be requlatedv’

When the thyroxin level increases beyond normal limitsv it ceuses
Hyperthyroidismy’

Hypeithyroidism causes an increase in rate of metabolism+ resulting in:

Woeight lossv’

Itritablev /anxisty
Hyperactivev

Increase in hearl ratev’
Tirednessv”

Thyroid gland swelisv/goiira
Eysballs protrudev Max

When the thyroxin level decreases beyond normal limits+ it causes

(3)

Hypothyroidismv’
Hypothyroidism causes an decrease In rate cf metabolismvresulting In.

* Weight gainv’
» Decrease in heart ratev’

= Slow growth of hair and fingernailsv’ Max

ADAPTED BY MR S.J SILAULE
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4.3 Describe how the principle of negative feedback operates in controlling the
glucose concentration of the bloed in a normal healthy person. Also describe
the causes, symptoms and management of the disease diabeles mellitus
which results from an inability of the body to normalise the glucose
concentration of the blood. Content  (17)
Synthesis (3)
(20)
43 - VWhen abnomai levels of giucose are detectedv

- by the pancreasv’,
- the Islets of Langerhans+ secretes hormones
~ intn the bloodstrzamv

When blood giucose level risesv

- Insulinv is secreted

- o decrease the blood glucose leveiv”
= back {o normalv’

- insulin secretion is then inhibitedv’

When blood glucose level falls+
- Glucagon~ is secreted
- floincrease the blood glucése levelv
- back to normalv
- glucagon secretion ie then inhibited+
Any {10
Causes of diabetas mellitus
- Inadequate secretiony
~ Non-secretion of insuliny
- Production of defective insuline”
- Body cells resistant to the astion of insuline
- [nabliity of the celis to use glucose efficientty Any {2)

Symptoms

- Glucose in the urinev’

- Frequent urinationv”

- Extreme thirstv

- ratiguevethargy/faintness

- Nauseav/vomiling

- Weightloss+

- Blurred visionv’

- Non-healing of woundsv” Any (3)

Management of diabetes miellitus
- Exercisev
- Eating diet suitable for diabetic personv
- Using prescribed medication/drugs vfor the management of diabetes meliitus
Any
Conten? (17)
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