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NSC — Marking Guidelines

PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1.

10.

11.

12.

13.

14.

If more information than marks allocated is given
Stop marking when maximum marks is reached and put a wavy line and 'max’ in
the right-hand margin.

If, for example, three reasons are required and five are given
Mark the first three irrespective of whether all or some are correct/incorrect.

If whole process is given when only a part of it is required
Read all and credit the relevant part.

If comparisons are asked for, but descriptions are given
Accept if the differences/similarities are clear.

If tabulation is required, but paragraphs are given
Candidates will lose marks for not tabulating.

If diagrams are given with annotations when descriptions are required
Candidates will lose marks.

If flow charts are given instead of descriptions
Candidates will lose marks.

If sequence is muddled and links do not make sense

Where sequence and links are correct, credit. Where sequence and links are
incorrect, do not credit. If sequence and links become correct again, resume
credit.

Non-recognised abbreviations
Accept if first defined in answer. If not defined, do not credit the unrecognised
abbreviation, but credit the rest of the answer if correct.

Wrong numbering
If answer fits into the correct sequence of questions, but the wrong number is
given, it is acceptable.

If language used changes the intended meaning
Do not accept.

Spelling errors
If recognisable, accept the answer, provided it does not mean something else in
Life Sciences or if it is out of context.

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

If only the letter is asked for, but only the name is given (and vice versa)
Do not credit.
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15. If units are not given in measurements
Candidates will lose marks. Memorandum will allocate marks for units separately.

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

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

18. Code-switching of official languages (terms and concepts)
A single word or two that appear(s) in any official language other than the learner's
assessment language used to the greatest extent in his/her answers should be
credited, if it is correct. A marker that is proficient in the relevant official language
should be consulted. This is applicable to all official languages.

19. Changes to the memorandum
No changes must be made to the memoranda. The provincial internal moderator
must be consulted, who in turn will consult with the national internal moderator
(and the Umalusi moderators where necessary).

20. Official memoranda
Only memoranda bearing the signatures of the national internal moderator and the
Umalusi moderators and distributed by the National Department of Basic
Education via the provinces must be used.
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SECTION A
QUESTION 1
1.1 1.1.1
1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.1.8
1.1.9
1.1.1
1.2 1.2.1
1.2.2
1.2.3
1.2.4
1.2.5
1.2.6
1.2.7
1.2.8
1.2.9
1.3 1.3.1
1.3.2
1.3.3
1.4 1.4.1
1.4.2
1.4.3
1.4.4
1.4.5
1.5.1 1.5.1
1.5.2
1.5.3
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Bv v
Dv'v
Cvv
Bv v
Cvv
Bv v
AV Y
Cvv
Cv'v
Dvv (10 x 2)

Uracilv’

Biotechnologyv'/genetic engineering/genetic manipulation/genetic
modification

Continuousv'variation

Bipedalismv'/bipedal

Deoxyribosev’

Haemophiliav’

Palaeontologyv’

Biogeographyv’

Hominidaev’ (9x1)
A onlyv' v

A onlyv'v

B onlyv'v (3x2)

(a) Genesv'/alleles
(b) Monohybridv'

Ovaryv'/gynaecium/pistil/ovule

a) 2v'/Two
) 4v'[Four

) Violetv’
b) Shortv’

2V [Two

(
(b
(a
(

Translationv’

a) Ribosomev’
b) mMRNAv/messenger RNA
c) Peptidev

)C‘/

) B
c) D\/

T Q

(
(
(
(
(
(

TOTAL SECTION A :

Please turn over
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SECTION B

QUESTION 2

2.1 2.1.1
2.1.2
2.1.3

214

21.5

2.2 2.2.1

222

2.2.3

224

2.2.5
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2v
cucv

(@) TGGY
(b) Aspartatev’

(a) - C was replaced by Uv on the 4™ codonv/AGC
OR
- AGCV'/the 4™ codon changed to AGUY

(b) - It codes for the same amino acidv'/serine
- Therefore there will be no effectv’/same protein formed

- The process is transcriptionv* Compulsory mark
- The double helix DNA molecule unwindsv’

- When the hydrogen bonds breakv’

- the DNA molecule unzipsv'/2 DNA strands separate
- One strand is used as the template v'to form mRNA
- using free RNA nucleotidesv'from the nucleoplasm
- The mRNA is complementary to DNAv/A-U, C-G

- This process is controlled by enzymesv’ 1*+ Any 5

- A population is a group of organisms of the same speciesv'/that
can interbreed to produce fertile offspring and
- occupy a given area at a certain timev’

- Crossing overv’ } OR
- Random arrangementv” of chromosomes meiosisv’

- Random fertilisationv’
- Random matingv’ Any 3
(Mark first THREE only)

- The squirrels with favourable characteristicsv' caused by the
mutation
- survivev'/natural selection occurs
- since they are better suitedv” to the environmental conditions
- These characteristics are passed on to future generationsv’
Any 3

- Since there are now twov” species/a new species of squirrels
- the biodiversity has increasedv’

Allow them to interbreedv'/reproduce/mate
They will not produce fertile offspringv’/check if they produce
fertile offspring

OR
Conduct DNA testsv” of both species
and compare themv’

Please turn over

(2)

(6)
(14)

3)

3)

(2)

(2)
(12)
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2.3 2.3.1

2.3.2

233

234
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(a) Colour blind malev'/male with Daltonism
(b) XPX9v

- Linda inherited one recessive allele/X® from her fatherv’
- and one recessive allele/X? from her motherv’

- Males only have one X-chromosomev’

- If this chromosome carries the recessive allelev’/X®

- the male will be colour blindv’

- Females have 2 X-chromosomesv’

- They need to have two recessive allelesv'/X? X to be affected

- A dominant allele on the other X-chromosome will mask the effectv’

Any 4
P4 Phenotype Normal female x Normal male v
Genotype XPx? X XPY v
Meiosis
G/gametes X2, X4 x XP,Yv
Fertilisation
Fi Genotype XPXP XPY  XPx? XY *
Phenotype Normal females,
Normal male, \|J> v
Colour blind male
P1 and F1\/
Meiosis and fertilisationv’
OR
P4 Phenotype Normal female X Normal male v
Genotype XPx? X xXPY v
Meiosis 5
Gametes X Y
D Dy/D
Fertilisation X X X XY
X? S XY
1 mark for correct gametesv’
1 mark for correct genotypesv *
F4 Phenotype Normal females,
Normal male, } v
Colour blind male
P4 and
Fqiv
Meiosis and fertilisationv’ *Compulsory 2 + Any 4

Please turn over

(6)
(14)
[40]
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QUESTION 3
3.1 3.1.1 - Geneticv'/mitochondrial DNA /Y chromosome
- Culturalv’ (2)
(Mark first TWO only)
3.1.2 Ardipithecus ramidusv’ (1)
(Mark first ONE only)
3.1.3 - They would measure the volumev’
- of the craniumv of the fossil (2)
3.14 (1400 - 500)v
= 900vcm® (2)
3.1.5 (a) There is an overlap in their period of existencev'/they both
existed between 2 and 1,6 mya (1)
(b) - It has the smallest brain volumev
- It appeared firstv'/is the oldest Any 1 (1)
3.1.6
AVERAGE BRAIN VOLUME FOR VARIOUS HOMO SPECIESY y
o 1500
£ 1600 2 _—
=
S 1400
Lv :«,,\ 1200 1000
Sv ®E 1000 750
Bvv 8L 800
g 600
© 400
4 200
< T
Homo habilis Homo erectus Homo Homo sapiens
neanderthalensis
Homo species
Guideline for assessing the graph:
Bar graph drawn 1
Title of graph includes both variables 1
Correct label for X-axis 1
Correct label and unit for Y-axis (cm®) (L)
Equal width and interval of bars 1
Correct scale for Y axis (S)
Required bars drawn (B) | 1 Only REQUIRED bars drawn
Drawing of bars (B) | 1 All4 REQUIRED bars drawn correctly
(6)
(15)
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3.2 3.2.1 - Tastev'/sweetness
- Sizev'/largest fruits (2)
3.2.2 - Humansv'/villagers

- select the fruits with desirable characteristicsv'/sweetest and
largest fruits

- and scatterv’/grow them/use them to form the next generation of
offspring (3)

3.2.3 - Climatev
- Temperaturev’
- Waterv’
- Soilv
- Lightv’
- Humidityv’
- GasesY Any 1 (1)
(Mark first ONE only)

3.24 - If trees are produced through marcotting there would be no
variation within the plantationv'/trees would be genetically
identical

- Any change in the environment/diseases/insects affecting one
tree will probably destroy the whole plantationv” /no other
characteristics will be introduced

(Mark first ONE only) (2)
3.2.5 - Nov'/ the fruits cannot be labelled as genetically modified (GM)
- because no gene transferv'/introduction in the marcotting process
took place (2)
3.2.6 - Production of medication/resources cheaplyv

- Control pests with specific genes inserted into a cropv’
- Using specific genes to increase crop yieldsv'/food security
- Introduction of genes to improve human healthv’
- Selecting genes to increase shelf-life of plant productsv’
- Improving the quality of the cropv’
- Allows a faster production timev’
- Developing resistance to droughtv’
- Developing resistance to pestsv’
- Developing resistance to herbicidesv’
- Developing resistance to diseasesv’ Any 2 (2)
(Mark first TWO only)
(12)
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3.3 3.3.1

3.3.2

3.3.3

3.34

3.3.5

3.3.6
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- Habitatv'/colour of sand
- Fur colourv’
(Mark first TWO only)

100v

- They used a large sample sizev'/200 models per habitat/ 200
models per fur colour/ 400 models in total

- Allowed enough time for predators to attack the modelsv’

- Placed mice randomly in each habitatv’ Any 2
(Mark first TWO only)

The darker coloured models were attacked lessv'v' than the lighter
coloured models

OR
The lighter coloured models were attacked morev'v' than the
darker coloured models

- More mice/78 models with dark fur colour were attackedv” in the
beach habitat

- as they were more visiblev'/less camouflaged against the light
coloured sand

- Fewer mice with light fur colour/26 models were attackedv” in the
beach habitat

- as they are less visiblev” /well camouflaged against the light
coloured sand

- The clay models are not able to escapev” from predators

- and therefore they would be attacked more frequentlyv’
OR

- The owls will not recognise the models as preyv'and

- therefore will attack less frequentlyv’
OR

-If the models showed signs of an attackv’

-it doesn’t give an indication of their survival v/

TOTAL SECTION B:

Please turn over

(2)

(2)
(13)
[40]
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SECTION C
QUESTION 4

STRUCTURE AND ARRANGEMENT OF CHROMOSOMES

DBE/November 2017

Each chromosome comprises two chromatidsv’

held together by a centromerev’

There are 23 pairsv'/46 chromosomes in

human somatic cellsv'/body cells

which are arranged into homologous pairsv’

- that are similar in lengthv’

- carry genes for the same characteristicsv’

- have alleles of a particular gene at the same lociv'and

- have the same centromere positionv’

Each somatic cell has 22 pairs/44 autosomesv'and

a pair/2 gonosomesv'/sex chromosomes/X and Y chromosomes
Autosomes are arranged in pairs from largest to smallestv” in a karyotype
Males have XY chromosomesv’

Females have XX chromosomesv’

The X chromosome is larger than the Y chromosomev’ Max 8

BEHAVIOUR OF CHROMOSOMES IN MEIOSIS |

During prophasev’ |

chromosomes pairv'up/homologous pairs/bivalents form
Crossing overv'/exchange of genetic material occurs
between chromatidsv'/adjacent chromosome pairs

During metaphasev” | of meiosis

homologous chromosomesv'/chromosome pairs are arranged
at the equatorv” of the cell

- inarandomv’ way
- with the chromosome attached to the spindle fibrev’
- During anaphasev’ |
- chromosome pairs separatev’/chromosomes move to opposite poles
- During telophasev’ |
- the chromosomes reach the poles of the cellv’

ASSESSING THE PRESENTATION OF THE ESSAY

Max 9
Content
Synthesis

(8)

(9)
(17)
(3)
(20)

Criterion | Relevance (R) Logical sequence (L) Comprehensive (C)

Generally | All information provided is Ideas are arranged in a logical All aspects of the essay
relevant to the question. sequence. have been sufficiently

addressed.

In this Only information relevant to The description of structure and | At least the following marks

essay in | structure and arrangement of | arrangement of human should be obtained

Q4 human chromosomes and chromosomes and their - 5/8 for the structure and
their behaviour in the behaviour in the different arrangement of human
different phases of meiosis | | phases of meiosis | is given in a | chromosome
is given. No irrelevant logical and sequential manner. - 6/9 for behaviour during
information included. meiosis |

Mark 1 1 1

Copyright reserved
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20
150
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