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INSTRUCTIONS AND INFORMATION

Read the following instruziions careiully before answaring the questions.

1 Answer ALL the questions.

z. White ALL the answers in your ANEWER BOOK.

2 Gtatthe answers to cach quaslion al the lap of a MW page.
4, Mumber the answers corroctly according to the numbsaring system used
in this guesticn paper.
a3, Presant your anzwers accordiog to the instructions of each question.
L Do ALL drawings should be done in penci’ and label tham in blue ar blask ink.
7 Draw dingrama, tables or flaw charts anly when asked to do 5o,
a8 The diagrame in this quastion paper are NOT necessarily drawn to scalz.

a9 Do NOT vse graph papar,

0. au may use 2 non-programmasle caleulaton, prolractor and a compass
whern necessary.

11 Write nzatly and lagibly.
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QUESTION 1

1.1 Warious oplions are provided as possible answers to the followirg
guestions Chaosc the correct answar and write only the letier (A to OO
rext to the question number (14,9 to 1.1.1C% in your ANSWER BOOK,
for example 1.1.11 T

1.1.1 Cwents that accur during prophase | of meiosis include .

A pairing ol humclogous chromasomes and Grossing over.

] pairing of homologous chromaosomes and DA replicalion

& the dizapprarance of the nuclear mambrane and 1he splitting
af fro centromeres.

D DM replication and crossing oeer.

1.1.2 During which phase of meiosis do homologous chromeosomes line up
at the equatar in pairs?

A Prophase |
B fietaphase |
c Anaphase 1l
n Metzphasze I

11.3 An investigation was caried cut to detemine the effect of gibber=lin
concentration un plant growth,  The results of the investigation are
shown in the diagram below.
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Adaptad: hitp: M cagyniotecard s.2om

A sugar cana farmer harvests the stem of the plant fo extract sugar.
Yihat is the minimum gibberelin concentraton thal should be used to
cnsura the highest vield of sugar from the crop.

&, 001 padml
B D pgiml
e 1.0 pgimid
[ 0.0 poirml
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1.1.4 The graph below shows the relative density of rods and cones across the
retina of the eye. Zero (0 is the cantra of the relina at the back of the ey,
Tha numbers represent the distance to the left or fight from the centre of the

retina.
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hitp:Yplantcelbiclogy. masters.grkraj. org

The parts laballed A and B on the graph are the .

A Elind =pet and chorcid.

B gelera and yollow spot.,

C yellow spot and biind spod,
D retina and cornea.

115

sulerosie and from a normal person.

The diagram shows part of a neurgn from a perscn suffering frorm multiple

Weuron A

| i 1 e P

Meuron B

et he iy e, By
Y LAy e T

0N

The nelron from the person with multiple sclerosis is ...

o0 mT

Capyright rosurved

B, bacause the myelin sheath is dameged.
B, because lhe axon is damagead.

A because the myelin sheath is nat damaged.
A, because the axon is damaged.

Please tum aver
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1.1.6 The part af the: brain that receivas impulses from the wutriculus and
sacculus is the ...

iy
B
c
D

hypothalamus.
cerehelfln.
medulla ablongata,
carehrum.

1.1.7 The hormmone involved when responding 1o an emergency is ...

adienalin.
prolactin.

growth hormane.
aldesterona,

1.1.B Raproductive strategies vsed hy ground nesting birds such as the
astrich include ..

A catornal forilisation and ovipary.
B ovovipary and no parental care
c vivipary and inlernal fertilization
0 avipary and internal fettilisation
1.1.8  Exirg-embryonic membranes sl are present in the amnictic egg
are the ...
A albumin and allantois.
B chomion and ammian
C endometrium and ammion.
(] albumin ancd charion.

1110 Which of the following CORRECTLY roproscmts the events invelved
ir 1he seciation and aclion of ADH (anfidivretic hormone]?

Coapyricht raserved

WATER LEVEL IN AMOUNT OF ADH AMOCUNT OF
BLOOD RELATIVE PRODUCED WATER
TO NORMAL RELATIWE TD REABSCORBED BY
NOREMAL KIDMNEYS
M Increase Increas ___Decreasea _
E_ : Incrzasa Decrease Incroase
- Dogreasa Increase Incroase
D Decrease 1: Decrease Denrease
{10% 2) {20}
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Give the corect bielogical term for each of the following descriptions.

Write only the term noxt to the gquastion number (1.2.1 t0 1.2.9)in
your ANSWER BOOK.

1.2.1 A pair of chromogomes, one inherited from each parent, that
have the same genes at the same lacus

1.2.2

rmMeiasis

1.2.3

the dendrites of another nouran

1.24

1.24

ul farlilizers

128

127

The point &t which crossirg over of chromesomes ocours during

The functional connection betwesan the axon of one neurcn and

Connacts the two halves of the brain together

[ncreased content of nutrients in lakes and dams due to the inflow

The condition of 8 cell when it has a single set of chromosomes

The cutting down of trees and remaoving of vegetation from land

leading to a decrease e amount of SO, taken up by
plants during photosynthesis

1.2.8

The harmaenea that controls salt levels in the body

1.2.8 The two strands of a chromosame joined by a centromers

1.3

{1

Indicale whether each of the statemeants in COVUMM [ applies 1o & ONLY. B

OHLY, BOTH A AND B or NONE of the items in COLLIIAN 1. Write A anly,
B only, hoth A and B, or none nexi to the guestion number (1,31 fo 1.3.63
in the ANSYWER BOCK.

GOLUMN | COLURMMN I
1.2.1  The phaze of cell division whan | A;  Anaphase
the cyvtoplasm has dividod B, Prophase : e
132 Centrolled by negative & Carbon dioxide
feadback mechanisms B:  Ealis
1.2.3  Eqgualizes the preszure bebween | A;  Eustachian tuke
tha micddle ear and the B, Semi-circular canals
Aanosphere
1.34  Controlled by the autonomic M Breathing
nervous system B: Heartrate
135 Maintenance of a constant Al Gametogenesis
internal environment by tha B: Homeostasis
iy body
136  Offspring are pogrly developed |4 Precocal
and are holpless at birth B:  Allricial

Copyight reserved
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5 The apparatus was set up as show in Diagram A to determine the effect of
unilateral light on the growth of grass shocts. An additional grass shoot
was =et up, covered with fail as shown in Diagrarm B.

The diggrams below show the grass shools at the star of the investigation.

grass shoot

gl
4
ap—" ‘}-.;. i3
unilateral
light source

14.1 Mame each of the following:

{a) A plants growlh response to light

foil paper i

" '3"*17::.?

unilateral
light source
y éf
B

i

(b The plant hormone involved in the response named in
QUESTION 1.4.1 {a}

142 ‘What effect dees light have oh tha hormons named in
CUESTION 1.4.1 (B2

14.3 Whatis the purposs of the:

(&) Foil paper

1.4.4 Stale tha results of the investigation in:

() Setup B
{8} A
Ly B

145 Grass shoot G was covered with foil and then placed in = herizonkal
position gs shown below,

n

fal  Afer one week it had started to bend upwards. Mare the

stimulus that the shoot is responding to.

) Onwhich sitde of the shoct, upper or lower, wolld the
Concentralion of the hormone namead in
QUESTION 4.4.14b) be in a lower concentration?

Copyrighl resenen

TOTAL QUESTION 1:
TOTAL SECTION A:

(1)
(N

(1

(1

(1)
{9
150]
[=0]
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SECTION B

QUESTION 2

2.1 The diagram bBelow represents the male reproductive system in a human.

Copyright reservad

211

212

Give OMNE function of:

fa] @

iBn H

Explaln the result in the male if:

ia)  All the glands B, G and D sie removed

=)} Part | was ingide the body

Explain how the function of parl E differs in males and famales.

Churing a vasectomy, pait A is cut as a means of contraceplon.

Exprlain howr this wonld help in preverting pregnancy,

Rlersa turn quwar

(1)
(7

{2
{2
(<)

(2)
o)
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2.2 Insulin is the hermene thal reguigtes blond glucose levels. Some patients have a
condition whera they are unable to produce insulin and must thereforc have
regular injections of insulin, Two types of ineulin are used, NFPH inzulin and
LANTUS insulin.

Seientists wanted to establizh which of these types of insulin controls blood
glucose levels for Ionger pericds in insulin-dependent patients.

They used the following procedure during this investigation:

They divided 20 palients into two groups of 10 patients each.
The one group was injected with NFH insulin and ihe other group was
injected with LANTUS insulin,

s Allthe patients received the same amount and concentration of insdlin.

s The ylucose absomption by cells was then measured every 2 hours. over a
period of 20 hours and the average caloulated,

The insulin is regarded as effactive when the glucose absorption by the cells
iz abowe 04 mofgfimin.

The graph balow shows the results obtained from this investigation.

Graph showing changes in the rate of glucose absorption by
colls in patienis treated with NPH Insulin and Lantus Insulin
OVEr time
50 — -
o 30 B
B
-y L N
N
E - e e s O M Insulln
o
2D 150 f- - -
E ,_E. @ Lantus Inselin
g 1,00
L
=
& o0
000 - : - |
2 4 7 g 1 12 1n R 1B 20
Time after injection {houwrs)
Adeptad from: wanw kanhas.com
221 Provide a suitable hypothesis for this invesligation. 2

222 MName the condition that results when the body is unable to produce insulin, {1)

223 According to the graph, how long after being injected did LANTUS become
ctfective? i

Copyrght iesereed Please turn aver
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2.2 4 Which type of insulin caused the highest giucese absamtion by oells? (1}
2.2.5 Which fype of insulin should be recommeanded far patiants? o
225 Give a reason for your answer to QUESTION 225 (13
227 Exglzin how nsulin works to reduce blood glucose levels. (3
{10}
23 The flow diagram balaw represents e body's response to an increase in the
ehviranmental tamperature.
Increass in bady RBDE:D_ID-F
e rmperatune
Contral contre
_-Dc:c:rease in body
temperature
231 Mame the grgan sensiiive to temperature which could b the _
receptor in the diagram. (1}
232 Mame the part of the brain that is the control centre in the diagram, (1
2%.% Desoribe how each of tha following parts of the skin, wiich act 2=
effectors, halp to decrease the body temperature on a hot day.
fa) Sweatglands (3}
{h}  Blood vessels (4
2

Capyright reserved
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7 2.4 Geienbists conducied an investigation info the effects of different types of activitics on
the resction times of people.

Thres people (A, B and C) of the same age and gender ware chosen to participate in
the inwvestigation. Each peraon was asked to perform two tests in which thair reactions
times were determined by asking tham to prezs a buzzer as =oon as they felt a tap on
their knea, A tap an the knee results in a knee jerk reaction which is & reflex aciion,

The two tasts were done as follows;

TEST 1

Each person performed the st with no other activity and their tirme taken to react
was recorded.

TEST 2

Each person {A, B and C) performed the test again with each having a different
activity to perform as indicated below. The time taken to react wes recorded again,

The percentags increase in the fime taken fo react in the firs and secoend tests was
calculated.,

The results of the tests are provided in the table below.

PERSOM TYPE OF ACTIITY INCREASE IN TIME
FERFORMED TAKEM TO REACT (%)

A LIsing a hands-free phane 27

B Using a hand-held phone 37

C Sending a text message A6

Adaptad fram: bkt daj ymgil. ool

2.4.1 Explain the importance of the reflex actions in humans. 2
242 State thz independzant varable in this investigation. (1)

2.4.3 List TWQ ways in which Ehe scientiste ensured the validity of thiz
investigation. (2)

244 State OME way in which this investigation could be made more reliable. (1)

2.4.5 Which persan (A, B ur ©) had a reaction fime in Test 2 that was clozest
to hisher reaction ime for Test 17 {2}

245 Use the results of the investigation to explain whether the follovwing
hypothesis should bz accepted or rejected.

"Sending text messages while driving can cause more car accidents
than using a hands-free or a fand-held phons while driving’ {30
{1}

TOTAL QUESTION 2: {40

Copyright resenvesd Flzase W cver
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QUESTION 3

3.1 The diagram balow represants a process that takes place inthe human eye.
Diagram A shows the gye in dim light conditions and diagram B shows the
sams aye with light shining inta it.

- pupil__
@ irig =—"—
Diagram A Diagram B
3.1.1 Mame the machanism that iz represented in the d:agram. {11
d3.1.2 Deacribe how the respoense shown in diagram B is brought abaout. {3
3.1.3 Describe howr the eye would adiust to ensurs that an objoct moving
closer to it reraing in facus. [y
(8)
3.2 Mbuso had found lately that he has dificully hearing. He wenl o a doclor
who tastad his ability 1o hear counds of diffierant frequencies in each aar.
The results of his hearing fest are shown in the ciagram below.
10
0 )@- i i
=AY - | Key
o i T~ H)( b A parson with
= 20 _—I___T_Q\i e “-_"'T normal hearing
E a0 : &Y ——f Mbuso'stest _ _ _
% My } d results
£ - ?\‘%f ' Loft car X
m e
] F |
== ! & ars
250 500 1000 Z000 4000  EOOC
Frequency in Hz

Adapted- hitpeiRuditeryneurascienca. com

221 Inwhich earfs (fighl. el or both) has Mbuso suffered hearing loss?

2.2.2 Which Trequency of sound does he have the most difficulty hearing.
2322 Explain how excess wax in the esr may cause hearirg difficullies.

224 Describa the role of the round window in hearing

Copwright reservad Plesaze Lok aver
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o 3.3 The various sources of energy in South Africa and their contribution to the total
prirnany eneroy =upply iz reprezented in the ehart balow,

Total Primary Energy Supply in South Africain 2012

Biofuels

X

Crude Qil

15%

Adapted fram: Rtps:ten. mowiki podia, s gfsikilEnergy, in Sautn_Africa

3.3.1 Determine the valus of X Show ALL calculations. (2)
3.3.2 Name the natural gas produced in landfil sites that is flammable, (1]

3.3.3 Give ONE way in which the gas named in QUESTION 3.2.2 is useful
to hurnans. {1}

3.3.4 Most of the slectricity in Sauth Africa is produced from coal.
Describe the impact of using this energy source o cimate change. {4}

3.3.5 Mame TWO alternative energy sourcas usad in South Africa thal

makes up the 2% ol ‘other’ sources. (2
338 Desctibe how the mining of coal impacts on biodiversizy in
South Aliica (2
12}

Copyright reseryed FMlease lurn aver
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34  The extract below describes somo of the prablems causcd by alien plants
in Soulhem Africa.

iwice the

what this
hillien ove

Left uniat
preroent a

ﬁwasi'm alien vegetation posas a serious threat Lo South Africa's water
supply, as well as Lhe courtny's agricultural potential and hiodiversaity.

If e alien invasive wogetation acrozs the counlry could he condensed
into a single area, it would form a dense, impenstrable thicket about

feked how fong il would lake to clear the country of alien vegetation, and

size of the Kruger Malianal Park.

wou'd cost, Margis said that a -ronsenative’ estimale was R34
riha next 25 years.

rhed. e alien vegetation would spread at an average rate of ane
yoar, threatening water and [ugd security.

Adapled from: ki ey, icl.oo.za

341 What is meant by ‘alicn vegetation™? i1
247 Give TWO possible reasons for the high cost of removing alicn
wegetation. {2]
245 Describe how alien vegetation can affect the biodiversity of living
organisms in A darn. (5]
3.4.4 Explain TWO ways in which afien plants impact on food security. )
1)

SECTION T

GUESTION 4

Describo the intara

TOTAL QUESTION 3.  [40]
TOTAL SECTION B:  [80]

otion of FSH and progesterons in controlling the production of ova,

and the develcpment of a Tertilised owum untit it embeds iteclf onto the uterus wall.

HOTE:

Capyright resenved

Content: (17}
Synthesis: {3}

(20}
MO marks will be awarded for answers in the form of flow
charte, tables or diagrams.
TOTAL SECTION C: [4
GRAND TOTAL: [15m



