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LIFE SCIENCES PAPER | 2017
MARKING GUIDELINES

QUESTION 1: Claudia

11 CV
Fv
Av
Qv
Dv
Lv
N v
Jv
M v
| v (10)

1.2 (10)
Question 1.2.1 1.2.2 1.2.3 1.2.4 1.25 1.2.6 1.2.7

Answer AY Dv Bv Dv Cv CcCv cv

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

1.3 Truev
False v
True v
True v
False v (5)
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1.4.1 Hydrogen v §)]
142 Y: Sugar v (deoxyribose / pentose)
Not accept ribose sugar

Z Phosphate v (2)
143 Teline Violine ~Threonine. — froline. - Aﬁ e
Threowine
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1.4.3 CCA = Proline
ACU = Threonine
CCU = Proline
AGA = Arginine

Proline — Threonine — Proline — v Arginine v'v'

Mark allocation:
Amino Acid Sequencing Marks Allocated = max 2
All 4 correct order 2 marks
1 incorrect position
i . S 1 mark
/ 1 incorrect amino acid given
2 / more incorrect amino acids given /
0 marks

placed in incorrect order

1 mark for indicating peptide bonds between adjacent amino acids

3)

1.5.1 Gonads / primary spermatocyte / inner lining of seminiferous tubules v/ (1)
1.5.2 Crossing over (at chiasmata) / Breakage and rejoining of DNA / chromatids (at
chiasmata)(v)
(Leads to) exchange / swopping v
of DNA / alleles between (homologous) chromosomes / New combinations of /
recombination of alleles (of linked genes) v (3)
1.5.3 Mark first cell drawn
Mark allocation:

Downloaded from eduresourceza.com

v Anaphase | accurately drawn {Alignment of spindle not important)

v" Replicated chromosomes (not separated) being pulled towards pole with
chromatids distinctly being dragged behind the centromere

v" Accuracy of swopped portions shown on each chromosome

- Aﬂap\qagc T v
_tntwe chirowosome v’

of omoloqoAS Dair
- Pu,\\ccl 1o *-’Pole, l/

©) &
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-Anaphpee L v

— =hfire clhhromo . .of homﬁﬁ)a;r v’

IFE SCIENCES 2017
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1.6.1 Restriction enzymes v' Cut DNA v (Human / Structure X / plasmid)
/ DNA ligase v bind pieces of DNA v/ (2)

1.6.2

1.6.3

1.6.4

1.6.5

1.6.6

1.7.1
1.7.2
1.7.3

1.7.4

1.8.1

Prevent contamination v/

Remove other bacteria v' that might be present

If foreign bacteria present, might allow conjugation / possible mutations v to
occur with GM / recombinant / therapeutic bacteria v/

Reject: to prevent GM bacteria / bacteria with recombinant plasmid (or variant
thereof) from being killed by the antiseptic Max of (2)
pH / temperature / moisture levels / waste produced by bacieria levels (1)
Treat all bacteria with ampicillin v

Those that are killed do not contain resistant gene / recombinant plasmid

OR those that survive do contain resistant gene / recombinant plasmid v (2)
Diabetes / sugar diabetes / diabetes mellitus / type 1 diabetes v’

Reject: diabetes insipidus (1)
Body won't reject / body might reject insulin from another mammal / body will
be able to metabolise correctly / ethical reasoning (pigs / cows don't need to
be slaughtered for insulin / minimal insulin extracted in process versus larger,
more regularly available amounts from bacteria / any other reasonable ethical

argument) / religious reasoning (Jewish / Muslim faiths not able to accept

insulin from pigs / any other relevant religious argument) v Max of (1)
Few side e«f-&’d‘b

Mutation v (1}

Gene / genetic counselling v (1)
R: XPXd v

S Xbvyv (3)

3B %V

Accept: 33-3333v %V (2)
Mark allocation:

v' As per marked description in correct order / number in correct order x 4

v flow diagram draw (descriptions connected by arrows to show a sequence)
and not a cycle (closing back to first description)

Accept: Either written descriptions / only associated numbers

Page3of5

Downloaded from eduresourceza.com



Downloaded from eduresourceza.com

LIFE SCIENCES PAPER | 2017

MARKING GUIDELINES

Either: Description / associated number
5. Graafian follicle develops v

|

2. Ovulation occurs v’

l

1. Corpus luteum forms

l

3. Progesterone produced v’

|

4, Corpus luteum degenerates v

v Flow diagram (5)
1.82 P: Graafian follicle v/

Q: Corpus luteum v ‘ (2)
1.8.3\)Epididymis v i) Tnterstial cels /eells of L?jcgj - 2)
1.8.4 Xchromo= 27V

Autosome = 4 v (2)

1.8.5 Increased hormone levels in food v / increased oestrogen levels in sanitized
drinking water {/ explanation thereof) v' / increased hormone treatments /
hormonal contraceptive use in males v / increased use of artificial -
testosterone products v' (due to peer pressure / social acceptance) /
increased wearing of tight pants v' (due to fashion / sport)

Any other acceptable answer Max of (2)

1.8.6 1/Sonlyv (1)

1.8.7 Optimal / healthy sperm {/ description thereof from text) v selected /

separated v' from semen to then inseminate / impregnate woman. (2)

- Cleser to €49 /o Jjoundy for spers
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1.9.1

Enlarged section
of placenta

fetal
tissue v

maternal
tissue

Accept an X placed anywhere in enlarged, shaded foetal tissue area (1)

1.9.2 CVS cayied out earWr@ancy thar:?ni}ulaeis) vV
/ CVS igfurther from foetus; Teducing potential threat / damage to actual
> L,
foefus (then amnioceftesis) v~ [Toducs Ka‘aobrﬂ’?’ v
- Diagrese gesetie

High probability of survival at a young and middle age v

Most survive into adulthood / repro age v’ (3)

1.9.4 Vivaparity v
Increase chance survival of young / protected (form predation and/or
desiccation inside female’s body) v (2)

1.9.5 Altricial v
Offspring are incapable of moving around on their own after birth / Require
considerable parental care (/ Offspring cannot survive without, until able to
move independently) / Less time developing prior to birth (/ Tend to then grow
faster and dev further after birth than precocial) v (2)

[80]
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2.5.1\"'diﬁerent densities of DNA v

255

2.5.6

25.7

(i) amino acids v

(fi) DNA or genes on DNA code for the correct sequence of
amino acids v* / Three bases/ triplet codes for one amino acid v’

tRNA picks up specific amino acids in the cytoplasm and transports
them to the ribosomes v

Diagnosing inherited disorders v /
Identifying casualties v/ /
Patemity testingv"  /

Fight illegal trading v/

Forensics/ Catching criminals v/ Any 2

Question 3

3.1.1

3.1.2

3.1.3

iy Wv

iy Zv

iii) Zv’

iv) Xv'

i) The rate of growth decreases as the substrate glucose is
usedup v

i) temperature v’

iii} shortage of food v’
increase in toxic products in growth medium v

i) - The time for a breeding cycle is longer in toads

- Only female toads produce eggs/all yeast cells have the potential

for asexual reproduction.

- Many other organisms will be present in the pool/only
yeast cells are present

- Reproduction only occurs in the toad breeding season v'v/

ii) - Extremes of temperature
- availability of water
- predation
- availability of food ( oxygen will not be limiting since pool
is shallow vv

(1)
(1)

(1)

(1)

(2)
[40]

(4)

(1)
(1)

(2)

ANY 2 (2)

(2)
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Question 2

2.1

2.1.1
2.1.2
2.1.3
214

2.2
2.2.1
2.2.2

Genetics

RR, mr, Rr ALL v
homozygous v

genotype v

dominant and recessive v

haemophilia/ red-green colour blindness or any other v

F1  Punnett Square

gametes | XHv Y

XAV XPXAY | XFY ¥

Xn

XHXhv | XY ¥

2.2.3

2.2.4

2.3
2.3.1

2.3.2

2.3.3

Both gametes = one mark

A Y-linked allele will inevitably pass from father to his son as it is the
Y allele that makes him male./ Any alleles on the Y chromosome must
pass to the son. v’

As females inherit the X chromosome from their father, they cannot be
affected by alleles on the Y chromosome. Their sex chromosomes are
XX only. v

Meiosis
Chromosome is formed/ made up of two chromatids v
DNA replication has occurred v’

Sister chromatids are held together by centromere v ANY 2

Chromosomes in homologous pairs v/
One of each homologous pair into daughter cells = haploid number v/

Separation of sister chromatids v’/ division of the centromere v

(any 1)

(1)
1)
(1)
(2)

(1)

(6)

(1)

(2)

(2)

(1)
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2.4
2.4

2.4.2
2.4.3
2.4.4

2.4.5

2.5
2.5.1

2.5.2
2.5.3

Independent assortment of chromosomes v

Crossing over / formation of chiasma v (2)
GMO/graph

To determine the proportion of crops v that have been genetically modified

in two different ways. v’ (2)
% of total crop grown v’ (1)
The total % modified crop v grown in the USA from 1996 to 2009 v (2)

Steepest / fastest increase between 1996 and 1999 v/
Comparison data for either Bt cotton or HT cotton v* /
Eg Bt cotton increased from 16% in 1996 to 75% in 2009 v/
Or
HT cotton increased from 2% (1996) to 82% (2009) v /
Refer to most cotton is modified to be both Bt and HTv
any 2 references from graph (2)

(i) The results show that levels of resistance to Bt toxins have increased
between 2005 and 2011. (1)

(i) = the damage done by insect pests surveyed v /
= the number of reports of resistance for each species v' /
= the proportion of populations with the highest % of resistant individuals v /
= the effect of the crops concemed of pest resistance at levels <1% etc v /
= the geographical spread of the insect pest species that show resistance v/
Any ONE suitable suggestion (1)
DNA
Two polynucleotide strands v /
Two strands held together by weak H-bonds v /
Two strands twisted around each other v /
Double helix v Any 2 (2)
Bases v* / Ornamed base in DNA v (1)

Bacterial DNA is not enclosed in a nuclear membrane/nucleus v /
Bacteria are prokaryotic v (1)
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3.2
3.2.1

3.2.2

3.2.3

3.24

3.3

3.3.1
3.3.2

3.3.3

3.3.4

3.3.5
3.3.6
3.3.7
3.4

3.4.1
3.4.2
3.4.3
3.4.4
3.4.5

3.4.6

Biological controlv’

Harlequin ladybird has spread rapidly

Native populations/ladybirds are decreasing (may be eliminated) v’

- May have alternative prey/food source/niche/resources

- Not competing with the Harlequin ladybird
- Less competition with other native species
- Not preyed upon by Harlequin ladybirds v'v'

Free from its usual pedators/parasites/pathogens/
disease/competitors v'v’

Censusv’/
Reistration of births and deaths

- Number of live birthsv’
- per 1000 of the population per yearv’

5 /or birth ratev’ must equal mortality rate v’
- better health carev’
- better school feeding schemev’

- better social welfare/immunization programmes
- better education v'v/

#,
LB

Irt has a lower mortality ratev’
Flood, earthquakes, droughts, heat wave v'v

One individualv’ replaces the two parents v’

BCADY

Bv

ANY 2

ANY 2

ANY 2

ANY 2

They would not be able to breedv” and will eventually die outv’

Algaev’

Oxygenate the waterv’

Form humus on the bottom of the dam so plants such as

water lilies can grow v

(1)

(1)

(2)

(2)

(1

(2)

(2)

(2)

—
s
S

(2)
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3.4.7 Water lilies and reedsv’ (1)

348 Dv (1)
[40]
Question 4
4.1
4.1.1 FSH/Follicle Stimulating Hormone v’ (1)
412
a) LH/LLuteinising Hormonev’ (1)
b) Between day 13 and 14 (accept day 13, 5 etc.)v
It causes/stimulates the Graafian to release an egg/ovulatev’ (2)
4.1.3 Progesterone is only secreied after ovulation.v" Progesterone is the hormone
which is responsible for the thickening of the endometrium. v (2)
4.1.4 No subsequent spike in LHv/LH will not be secreted in the large quantityv’
thus ovulation will not take place. (2)
4.1.5 Increases progesterone levelv. which inhibits the secretion of FSH and LH
by the pituitary gland.v (2
4.1.6 Placentav (1)
4.1.7 As a safeguard against having more children, a 40 year-old man is

considering a vasectomy.
a) No. Testosterone secretion is unaffected. v (1)

b) Yes. Although no new sperms will enter the sperm ducts/vasa
deferentia, they still contains millions of sperms that will last a
few weeks after the procedurev” and should could therefore
still fall pregnant if she has intercourse soon after the
vasectomyv’ (2)
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4.3.5
a) Viviparousv (1

b) Oviparousv (1)

. 436

a) Scientists generate new usefu! traits in plants by exposing their DNA to
various forms of radiation that alters their DNA.v' They then grow these
plants to produce many of the plants with the beneficial traits. v (2)

b) Mutagenesisv'. (1)

c) Many of our food crops would not be existing today as a resuit of this
technology resulting in massive food shortage.v’

=

AND 3

Scientists perform several stringent tests/field trials before the plants g
or any of their products are made available to the public for g
consumptionv/3,000 crop varieties produced by this technology are 2
consumed by millions every day without any adverse effects v 2 %
[40] ©
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4.2

421 C - glucagonv D - glycogenv E —insulinv

422

b)

4.3
4.3.1

a)
b)

.tt-:olima thyraxi ‘\_})

Negative feedback mechanism
controliing thyroxin production

*or any other similar diagram

more TSH _...*l !

\ N S

F —decrease/drop v (4)

Heading v

correct direction of
arrows X 2 v
Wording:

less TSH v

too much thyroxine

more TSH v
too little thyroxine

Name of glands v
both thyroid and pituitary

(must be linked to its particula

hormone)

(3)

Sea water/soil in coastal areas are rich in iodine thus marine foods/
coastal food crops are rich in iodinev’ whereas the soil in inland areas
have a low iodine content/people did not consume much fish etc.v (2)
The thyroid gland regulates the metabolic rate within the body and

hence also the rate of cellular respiration/glucose consumption within
cells.v. Thus for example, when the metabolic rate is increased, the
pancreas has to secrete more glucagon to increase glucose supply to

the cells.v’

Precocialv

()

-
—
g

It would have allowed the chick/young offspring to fend for itself almost
immediately after hatching/obtain food for itself/ evade predators since

it was able to move etc. v

(1)

4.3.2 They produce a large number of sperms and eggsv to increase the chances of
eggs being fertilisedv/produce a large number of offspring to vincrease the
chance of their offspring surviving into adulthood even after predation.v’ (2)

4.3.3 Adopt courtship behaviour/sexual selectionv’
4.3.4 Amnioticv

(1)
(1)

om
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