BIOLOGY/ HG/P1 ; _
SENIOR CERTIFICATEE Possible Answers March 2006

SECTION A
QUESTION 1
1.1
1.1.1 BvY
1.1.2 CvV
1.1.3 AVY
114 DvVY
1.1.5 DvV
1.1.6 DvY
1.1.7 AV Y 7 X2 (14)
1.2
1.2.1 Peristalsisv
1.2.2 Substratev
1.2.3 Lactic acidv
1.2.4 Territorialityv’
1.2.5 Magnesiumv’
1.2.6 Dark phasev
1.2.7 Beri-beriv
1.2.8 Co-factorv
(8)
1.3
1.3.14 Aonlyvv
1.3.2 Bonlyvv
1.3.3 AonlyvVv
1.3.4 Bonlyvv
1.3.5 (Both)A & BvYV
1.3.6 Aonlyvv
1.37 Aonlyvv
7 X2 (14)
1.4
1.4.1 (i) Starchv (1)
(ii) Proteinsv’ (1)
(i) Fatsv (1)

(iv)  Glucose/fructose/galactose/monosaccharides/maitose/lactosev. (1)

1.4.2 The substance did not contain any nitrogenv'v" which is present in

proteins (2)

1.4.3 (i) Blue-blackv’ (1)
(i)  Brick-red/purple/violet v (1)

(ii)  Orangel/yellow/red-brownv (1)

1.4.4 Lipasev (1)
(10)
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1.5.1 carrotsv

1.5.2

1.5.3

1.5.4

1.5.5

1.6.1

1.6.2

1.6.3

1.6.4

(Mark first ONE only)

table salt & seafood v

carrotsv' / orangesv / potatoesv’

(Mark first TWO only)

(Mark first ONE only)

wholewheat breadv

(Mark first ONE only)

egg-yolk / seafoodv’

To demonstrate the mechanism of breathingv’

(i)
(ii)
(iii)

(1)
(1)

Copyright reserved

(Mark first ONE only)

Tracheav
Thoracic cavityv
Lungs v

Balloons will deflatev / reduce in size / become smaller

Decreasev

Ribs and intercostals muscles are flexible in humans but the bell
jar is fixed v'v'/ lungs fill up the thoracic cavity in humans but there
is space in bell jar between the balloons and the bell jar v'v'/
diaphragm in humans is convex but in the bell jar the rubber

sheet (part D/E) is flat
(Mark first reason only)

v v

(1)
(2)

(1)

(1)

(1)
(6)
(1)

(1)
(1)

(2)
(8)

TOTAL SECTION A: 60
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QUESTION 2

2.1
2.1.1 (i) A - amylasev

C - maltasev (2)
(i) B - maltosev
D - glucosev (2)
(i) E - columnar epitheliumv’
F - venulev (2)
2.1.2 Waterv (1)
2.1.3 - through passive diffusionv’/ with a diffusion gradient

- or active transportv’/ against the diffusion gradient when there
is a higher concentrationv” of glucose in the epithelium cells than

in the intestine using energy (3)
214 - bile v’ neutralizes the acid v of the stomach
- bicarbonate ions v°  secreted by the Brunner’s glands / in the
pancreatic juicev’ (4)
2.1.5 Hepatic portal veinv’ (1)

- stored as glycogenv’
- used during cellular respiration to form ATPY
- converted into fatsv’ (3)

2.1.6 - (very) long small intestinev’

- surface area is increased/ by folds of the mucosa/ millions of
villi and microvilliv’

. movement of the intestine wall and villi ensures close contact of
food with absorption areav’

- absorption surface is thin-walled/only a single layer of columnar
epithelium cellsv’

- absorption surface is moistv’ because of the digestive juices and

mucin
- well supplied with blood capillaries/lactealsv
(Mark first three only) (3)
(21)
2.2
2.2.1 Between 07:00 v —08:00 v (2)
2.2.2 0845 vV (2)

2.2.3 (i) glucose level rose from 60 to 70 mg/ 100m iIN 15 Minutesv’

(i)  no effect v (2)
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2 2.4 -The increased blood glucose concentration v has to first stimulate
the pancreas v to secrete insulin (2)

2.2.5 - More glucose available for oxidation and release of energyv’
- as a result less/no need for fatty acids to be oxidized v
- fatty acids reconverted to fatsv’ Any2 X1 (2)

2.2.6 -When the glucose concentration increasesv
- the islets of Langerhans v’/ pancreas is stimulated
- to secrete insulin v
- which stimulates the liver v/
- to convert v the excess glucose into glycogen v
- glucose concentration decreasesv’ Any 4 x 1 (4)

(14)

Total Ouestion 2: 35
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QUESTION 3
3.1
3.1.1 A - Palisade v mesophyill
C - Chloroplasts v
(2)
3.1.2
(i) - It is waxy/water proof v* to prevent excessive loss of
moisture/thus ensuring that water is available for photosynthesis v
- It is transparentv’ thus allowing light to pass throughv’
Mark first ONE only (2)
(1) - contains an abundance of chloroplastsv for sufficient
photosynthesis to take placev'/ maximum absorption of light
- small intercellular spacesv” which facilitate gaseous exchangev’
- cells are elongatedv'and therefore more cells are exposed to lightv'/
allowing diffusion of gases into and out of the cells
- they are arranged with their long axis perpendicular to the surfacev
which allows most of the incoming light to be absorbedv
- are found just below the epidermisv to capture sunlight effectivelyv
- are in close contact with the xylem and the phloemv” to transport
water and products of photosynthesisv
Mark first TWO only (4)
3.1.3
Cells B (epidermal cells) Cells D (guard cells)
evenly thickened walls v inher walls much thicker than outer
walls v
no chloroplasts v contains chloroplasts v
brick-shaped / bean-shaped/ kidney-shapedv
isodiametric/irregular shapev’
any 2 X 2
+ 1 for table (5)
(13)
3.l
3.2.1 - selected areas must have chloroplastsv v’/ must be green/ the mid-rib
and larger veins should be avoided (2)
3.2.2 - To determine the effect of light intensity v' on the rate v of
photosynthesis (2)
3.2.3 - the discs produced gas/es v
- making them buoyant/floatv’ (2)
3.2.4 - hydrogen carbonate is a source of carbon dioxide v
- thus ensuring that it does not become a limiting factor /
keeping the CO, concentration constantv (2)

Copyright reserved Please turn over



BIOLOGY/ HG/P1T / DOE/2006
SENIOR CERTIFICATE EXAMINATION - MARCH 2006

3.2.5 - using batches of five and calculating the averages v
- reduces/eliminates errors v’ (2)

3.2.6 (i) The rate of photosynthesis increasedv due to the increased light

intensity v’
OR
The increased light intensity v'would have increased the
temperature for enzyme activity v (2)
(i) - Decreasev in photosynthetic rate
- because of other limitingv” factors/other requirements (e.g. CO5)
are exhausted (2)
(14)

3.3
3.3.1 The higher the alcohol concentrationv” in the blood, the lower the

enzyme activity v'therefore less food will be digestedv (3)

OR

The lower the alcohol concentration v'in the blood, the higher the enzyme

activityv’ therefore more food will be digestedv
3.3.2 30v%v (2)
3.3.3 60-45v

15

" x 100V

60

= 25v'9% (3)

(8)
Total Question 3: 35
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QUESTION 4
4.1
4.1.1 A - columnar/ciliated/epitheliumv’
B - goblet cellsv (2)
4.1.2 - Traps dust/germs/particlesv’
- Produces mucus — antisepticv’ (2)
Mark first TWO only
4.1.3 -Tracheav
- Bronchusv
- Bronchiolesv
Mark first TWO only (2)
4.1.4 Cartilage ringsv (1)
(7)
4.2
421 A - Lungv
B - Larynxv
C - Medulla oblongatav
D - Diaphragmv (4)
4.2.2 - rise in concentration of CO,/drop in pH v in the blood
- drop in concentration of oxygen in the bloodv (2)
4.2.3 - when the CO, concentration of the blood increases, the sensory cells
in the carotid arteriesv in the neck and aortav’ are stimulated
- and impulses are sent to the cardiovascularv’ and respiratory centresv’
in the medullav’
- the medulla in turn send impulses to the
e heartv causing it to beat faster
e intercostals muscles, diaphragm and abdominal muscles causing
breathing movements to speed upv
- thus, more carbon dioxide is removed quickly and more oxygen Is
taken up rapidly and supplied to the tissuesv
- when the CO-, concentration decreases, the breathing process slows
down to normalv’ Any 6 X 1 (6)
(12)
4.3.1 To determine whether CO.v is released during cellular respirationv’ (2)
4.3.2 Absorbs CO; v'from incoming air (1)
4.3.3 In flask A, the lime water is meant to show that there is no CO, coming In

4.3.4

from the atmospherev
In flask B, the lime water is used to determine whether the animal has
released CO, v (2)

- Lime water in flask B will turn milkyv’
- Flask A the lime water will stay clearv’ (2)
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4.3.5 - set up a control without the mouse /set up a similar investigation
with different living organisms to verify resultsv' v’

- set up a number of samples / repeat the experimentv' v
(Mark first TWO only) (4)

4.3.6 Mitochondrionv’ (1)

4.3.7 - oxygen must be presentv

- the pyruvicv acid produced during glycolysisv' enters the
mitochondrionv’

- energized hydrogenv” atoms, carbon dioxide molecules and some ATPV

are released during the cyclic series of reactions

- hydrogen atoms are picked up by co-enzymesv” which act as hydrogen

carriersv’ Any (4)
(16)

Total Question 4: 35
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SECTION C

QUESTION 5

5.1
5.1.1 Density-independentv
not dependent on the size of the population/it is caused by
environmental factorsv’ (2)

5.1.2 102 + 428 +6500 v
=7 030 v (2)

5.1.3 earthquakes v/ landslidesv’ / volcanic eruptionsv’
(Mark first TWO only) (2)

5.1.4

Number of people killed by Tsunami’s between 1918-2003
in different countries

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

Number of people killed

Rubric for the mark allocation of the graph
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Correct type of graph

Title of graph

— | — o

Correct label for X-axis

Correct label for Y-axis 1

Appropriate scale for X-axis | correct width of bars: (1) eqUaI Intervals between bars: (1)

Appropriate scale for Y-axis | correct values: (1) equal intervals between the values: (1)

Plotting of the bars 3: draws | 2: draws 3 | 1: draws 1 | O: no bars drawn
all bars or 4 bars or 2 bars / drawn
correctly correctly correctly incorrectly

Wrong type of graph drawn: marks lost for "correct type of graph” as well as for
drawing of the bars.
(11)
(17)
5.2 Role of carrying capacity
e there is a limit to which a habitat can support a populationv’

e this factor is responsible for the maximum number of individuals
that can be supported by an environment v

e which prevents unlimited increase of natural populations v

e if thereis a further increase in numbers, environmental resistance
can build upv

e once a population has reached its maximum sizev’
e it fluctuates around the carrying capacityv

e some fluctuate slowly, others rapidly, some regular other irregularv’
Any 95

Role of competition

e this factor comes into play when animals compete for limited
recourses e.g. foodv’

e interspecific v 'competition - competition between organisms of
the different speciesv' - and intraspecific competion v - competition
between organisms of the same speciesv’

e |ead to an increase in mortalityv
e and a decrease in natality of a populationv’
e it can force organisms to occupy another space or foodv’
Any 95

Role of predation

when one species kill and feed on members of another speciesv’

the population size of the other species will decreasev

it includes carnivorism, herbivorism, cannabilism, etc.v’

if the predator population grows, more food is neededv

therefore more prey is caught and killedv

this causes the prey population to decreasev’

when there is less prey, the predator population have less foodv
which causes the prey population to increasev’

therefore there must be a balance in the predator-prey interactionv
to ensure natural stable populationsv Any 5
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Synthesis
MARKS | DESCRIPTION
O Not attempted
L | Significant gaps in the logic and flow of the answer
2 Minor gaps in the logic and flow of the answer
g Well structured — demonstrates insight and understanding
of the question

Factual Content: 15
Synthesis: 03
(18)

TOTAL QUSETION 5:  (35)
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