Basic Education

KwaZulu-Natal Department of Basic Education
HREPUBLIC OF SOUTH AFRICA

L w
o LIFE SCIENCES P2 :
B PREPARATORY EXAMINATION o
: SEPTEMRER 2015 .
$&===e=g-::===egzsn==!!zn-n&!!essﬂ:!:e:e.-======n=-5w
_'SENIOR CERTIFICATE
[ GRADE 12 ]
MARKS: 150
TIME: 2% hours
This guestion paper consists of 17 pages.
Copyrigh. resensed Ploase iurn ave




Life Selenpea/f2 2 Freparatory Exzminadon Seplember 2015

MEC

INSTRUCTIONS AND INFORMATION

fead the following instructions carefully hefors answerng the questinns.

1.

2.

10,

1.

Anzswer ALL the guestions.
Write ALL the answers in the ANSWER BOOK.
Start the answers to EACH question at the fop of a NEW page.

Nuriber the answers correetly according fo the numbaring eystem used in this
guestion paper.

Present your answers acoonding to the instructions of each queastion,
Make ALL drawings In pencil and label them in blue or blask ink.

Craw dirgrams, flow charts or tables anly when asked to do 50,

The diagrams in thls quastion paper are NOT necessanly drawn to scale.
Do NOT u=e graph paper.

You must use = non-pregrammable caleulator, protractor and a compass
whera necassary.

V¥rile neatly and legibly.

Copyright resenved © lig@age fum awsr
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SECTION A

QUESTION1

1.1 Varots optiohs are given as possible answers to the following guestions.

Choose the answer and write only the letfer (A to ) nexf to fhe question
nimizer £1,1.1 1o 1.1.10) in the ANSWER BOOK, for example 1.1.11 0.

1.1.1

1.1.2

Copylght resenved

The monamears that join 1ogethar to form nucieic acids are ..

glucose melecules,
fatty acids.

amino asids.
nuckentides.

oOOomeE

Study tha following teaturas of the OMA molecule.

i The order of the bases on the roolecular chain

ii  The arrangemsent of ihe sugar-phosphate groups
iii Tha pairing of the complementary bases

v The weak hydrogen bonds between the bases

Vhich OME of the following combinations of features are always
the same in the DNA malecule?

£, (i}, fiii and {iv)
i1, (i} 2nd {iii} only

(i), Giiy and {iv} only
(i), (i) and (iv) onty

oo mEe

Dutring DA, replicafion _..

&  amine acida are brought to the ribozome.

B the weak peplide bonds bresk.

C  the ONA molecile moves to the oytoplasm.

D the hydrogen bonds broak to separate the doutle helix.

Four different Bloocd groups are possible i the children if the
parents blood groups are ..

AB and O.
Aand B.
B and AB.
O and B,

OooOwr

Flease tum cver



Life ScienoesiP2

HEC

Praparatory Examination Septamrber 2015

1158 The table below shows the proportions of the fow bases in tha
OMNA of Tour different onganisms.
ORGANISIM ADEMINE GUANINE | CYTOSINE | THYMINE
(%] {0} £ Vel {56}
Cnian M8 18,4 182 31,3
Wild carrot 267 Az 233 20,8
Catlish 284 19.5 18,4 3zg
Bacterium 36,8 14.0 12,8 36,3
Vihich ONE of the following facts does the above evidence
suppart?
A All the basas in an organism are in egual proportion to each
other
E The sequence of bases in a DMA moleculs are constant
T Tha ratio of adenine to quanine is the same as that of adenine
1o thymine
L' The ratio of adenire to thymine is the same az that of guanine
to cytosine
1.18 When the first child of fwoe parents with no visible genetic disorder
was born, dostors found that the child had a sefious genetic
disorder. Poctors told the parents that a recessive alele had
cauzed the disordar.
If they have a second child. this child wauld ...
# be cersn to have the disarder,
B havea 1in 2 chance of having the disorder,
< have a 1in 4 chance of having the disoroer.
0 hawve no chanes of having the disordar.
1.1.7 In mitiple allsles ...

& more than one gene controls a trait or charasteristio.

B there are more than wo different allelss for the same gene.

C  the difierent atleles for the different characteristics ars on one
chromosome,

0 there are only Bee alleles for a particotar gene.

Crpwrigat reaeneed
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11.8 Which OME of the following statements describes e
sigrificance of meiosis in the evolution of new species?

A Meiosls produces eags and sperm that are idenfical

B The gamstes produced by maiosis enswre the continuation of
any species by asaxual repraduction

C Equal numbers of eggs and sperm are produced by meiosis

D Meiosis leads fo genstic vaiation in the gamefas

1.1.8 Study the hist bedow relating to evidence for human evolution.

i Cultural evidence from use of tools
i Fossil evidence

il Differsnces in anatemical featuras
iv Gensfic avidence

Which OME of the following cembinations repreesnts evidenaa to
suppott the idea of a common ancestor for living hominids,
inclrding humans?

{iy. LTy, (it} e {iv)
{i}, (i and {iii} only
(i), {ili) and (v} only
(i1, () and §iv) only

aoml

Copyright reserved Paase turn car
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1.1.10  There iz a gens locus which has two alleles, B and 8 in
mosquitoes, The mosquito witl be resistant to the insecticide
DOT if the alleles are RR and the mesquito will be sensitive to
the inzecticide if it is RS or 55.

The graph below shows the number of ‘mosquioes of the 3
genatypes prezent in 8 population of mesquitoss. The data was
oollectad from 1965 fwhen DDT was firsl used) to 1870 fwo
years after the spraying of ROT stopped).

Numbeor of mosguitoes with 3 different genotypes
coliected over a period of time

RS

LY

are T 88
3 )

Number of mosguitoes

™ RR

:r—.-......_.....\..ll*" .................... .*-"r \
1985 18466 1967 198 1969 1970
T Time T
Spraying of Spraying slopped

DDT

From thiz data it is reasonable to conclude that

A rmost mosquitees in 1970 had the 55 allels.

B resistant mosquitoes were lzast commeh In 1970,

C  the population size of mosquitoes with the RS allela increased
otly ance the spraying was stoppead.

O the highest numkber of insecticide sensitive mosquitnes were
prosent in 1964,

(10 % 2)

Copright resemed Piass usn cwar
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1.2 Give the correct blologleal term for each af the following descriplions. Write
only the term next to the guestion number {1.2.1 to 1.2.10) in the ANSWER

BOOK.
121 The sugar found in RNA
1.2.2 The two parfs of a chromosome joined [y a centromere

1.2.3 Structure that forme the spindle in animal cslls during c2lf division

124 The divislon af the aucleus derring cell division

1.2.5 Structures with a sfmilar building plan inherited from a common
ancestor

1.2.6 Tha breeding of crganisms by humans bo produce the desirad tratks
in the offspring

1.27 Bonds that hold amino acids together in a protein molecule

1.2.8 The fossll skull of the e¢hild diseovared by Professor Raymaond Dart
in 1824

129 A tenfative explanation of a8 phenomenen, that can be tested

1.2.10 The “barcods’ pattern of the sequence of base pairs of the DNA of
& person

Capyright resanad . Ploos urn over
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1.3 Indicate whether each of the statements ir COLUMN | appliss to A ONLY,
B ONLY, BOTH A and B or NONE of the items in COLUMNM H. \Write A only, B
only, hoth A and B or none next io the guestion number (1.3.1 to 1.2.7) ih the
ANSWER BOHOK,

COLUMN COLUMN I
1.3.1  Nitrogenous base found in DNA - | A0 Cytosins
and RNA E:  Uragil
1.3.2  Bite of DMA replicabion A Ribceome
B Cytoplasm
133 Inheritance of height in humans [ A Continuous variation
B:  Disconfinuous varation
1.34 Dizeaze resulting from an AL Heemaophilia
aulosomal mutation B:  Coleur-blindness
1.3.5  Inheriteance of charactaristics A Law of Begregation
independeant of geach ofher B lawaof Independent
Assorbment
1.2.6 The full complemesnt of genes A Gene pool
present in an anganism B. Genome
1.37  Acguired traits are passed dovn | A Darwin
from parent to offspring B: Lamarck

Copyright resarved
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1.4 In black rhinos, two particular traits allow therm to be better adapted lo their
environment. The first trail Is a long lip that allows for more effickznt eating
ovar a normal lip. The s2eond trait iz long ears that allow thern to hear a
potential predator earlisr than normal sized ears,
Both these desired traits are homozZyQous recesgRive.
& black male rthino, homozygous dominant for the normal Fp (FP) and
heterozygous for the nomal ears (Ea) was crossed with a klack female rhing
that was heterorygous for nomal lips {Pp} and homozygous recessive for
long sars [ee).

141 List the passible gametss that could be produced by the male
parent,

1.4.2 State the phenotype of an offspring having the genotype:
(@) PpEe
(h)  ppee
14.3 Wite down the possible garctype of the black rhince that would

have to be interbred 1o produce offspring with & phenatypic ratio of
s o e

TOTAL SECTION A:

Conyr ghit revarvad Flesse utn aver

(2)

iy
{1}

(2}
1)

50
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SECTION B
CUESTION 2
21 The dizgram below shows a stage in the eynthasis of a protein.

Process of protein synthesls

241 Mame the stage of protein synthesis shown at W in the diagram

above. 1
2.1.2  Ildentify organefle X. _ (1)
213  Provide the barm to identify the triplet of bases a2 2. (1)

214  Describe the role of tRNA in the etage of protein synthesis named? in
QUESTION 2.1.1. (4]

215 Refer to the sequenca of nitrogenols bazes as shown in the above
diagram and snswer the guestions that follow,

AUG -CCA - AGA

Vrite down the catrespunding base sequence:

{(a) Ofthe DNA moleculs that complererts strand ¥ (2
i On molecule Z {2}
21.6  Explain how the eomposition of the protein molecule would change if
the base sequence at V was CCU instead of CCA, 3
(14

Copyright resarver Please turn ovar
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22 Duchenne hMuscular Dystrophy (OMD) iz a fatal neuromuscular, sexlinked
dizorder that iz carried by a recessive aliele on the ¥ chromosome,
represented as X' DMD causes weakness to the muscles, including the
muscles of the hear.

Study the pedigree diagram showing the inheritance of DMD owar bwao
generations in the Gumede family and answer the questions that follow,

1 O

A

L

KEY

() Mormal female . Sufferer

= Narmal imale

Pedigree diagram of tha Gumeads family

221 State the genotvpe ot indivicueal 2,

222 Represent a genstic cross to determine the possibic genciypes
and phenotypes of the offspring that may be jormed by individuals
3 and 4. Individual 3 iz a carrier of OMD.

2.2.3 Based on the rasults of the genetic cross, state THREE benefits of
genetic coursclling for the couple.

2.24  Explain why mainly men suffer from this disease,

Copyrlyhi rescived Fleass turn ouver

{2)

{8}
{3

{3}
{14
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23

2.4

MSG

The "Out of Affica" hypothesis states that all modern humans originated in
Africa.

2.31  MName the firsi specias ts move oUt of Africa. (11
2.3.2 Explain TWO types of evidence in support of the "Qut of Afica®

Hypothesiz. ()

{5

The Tellowing diagram shows an erral that may occur during meiesis,

Il

Gamete B Gamete C
Phase in melosis

241  HName TWO organs in the human body where meiosis takes place, (2
242  Account for the difference in the number of chromosomes in gamates
B and C. {5
{7)
{407

Copyrght resened Plezse tirn ayor
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QUESTION 3

3.1 Stem cells were cultured under ideal laboratory conditions to replacs
damaged cells associated with & number of disorders in the human body.

The table below represents the number of stem cellz wsed in the treatmant of
some of the disorders of the human body.

DISCRDERS NUMBER OF STEM CELLS USED
{MILLICNS)
Cancer iy A6
Alzheiiner's disease 200
Heart disease 1580
Diabetes 7h
[Adapted from: Jowndnoraiect Miksuaces. ool

211 State WO sourcas of stem celle.

312 Draw a bar graph to represent the information provided in the above
table.

313 Meme ONE use of slern cells other than in treating the above
disorders,

Copyright resersed Flegse burn over
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3.2 The diagram below represents two possible morels that show the changes of

the beaks in finch species based on their feeding habits over a period of time,

Amaklhi

N:hna 'ﬁ]'l'l'..h

T LN @

Mihiaa fnch

324
322

323

Copyighl resered

[Adapted fram:www.hoyrulass,com
Which model, A or B rapresents punctuated equilibrium?
Caxplain your ahswer in QUESTION 3.2.1 above.

Explain how Darwin would have explained the changes in the baak
gize ovor Hme.

Plazse tumm over

(1)
{2}
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3.3 Read the following case study.

The Highveld gerkil, a rat-like creature and the Cape gerbil, also a rat-like
vrealure, live in Southem Affica. Both species have a diploid number of 44
chromosomes,

A researcher put 16 pairz fone male and one female) tegether with one of
each palr being a Highveld gerbil 2nd the ather, a Cape gerbil, Over the next
12 months, 18 babies wers born.

Mine babies died before they reached adult size due to a genetle mutation.
The nina garbile that survived ware l&ft to mate again. Nao offspring were

produced.
FAdaptad from: Dofugy, 10" Coitior, McG-avwe-Hill, 2014]
331 How many chromosomes will be preeent in the gamete of the gerkil? 1]
3.3.2 Ewplain i the Highveld gerkil and the Cape gerbit Aare the sams
species, (2]
{2
3.4 Flightl=ss oirde are found on different continents, They all share & common
anceastor,
Explain how they hecams differsnt species. {8)

Copyright resznved Plaase turn over
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35 Sludy the phylogenetic tree below whizh shows o possible reprezentation of

hirrman evolufion.

The solid lines reprasent the origin and extinction of the specics. The shulls

are not representaiiva of the species and are not drawn 1o scele.

U5 stona fools

Home
rugoffensis Homo hefdelbergensis

Horno

Egprens
! y - Honta
Australopiihccus 'y = GTECiE
afarensis ~ af'arffhm,ﬂ g,
. &7 hofsef

Austrefopitheeus -, . Paranthropus

aftfcanus & W= robusius

4 2 1 o]

1 ? i | |

Millien years ago (mya)

368

Copyright recarvag

Name the ancestral specias in the svolutionary process, as shown in

the phylogenetic tres.

How rmany million years ago did Farantfiropus boisel first appear?

According to the phylogenetic tree, which species was the first to use

simple stone toale?

Maine THREE species representad Jat used simple stone tools and

fire.

Tabulate TWO structural differences in tha skulls of African apes

and Hymans that rmepresent trends in human avolution.

TOTAE SECTION B:

Flease ium over

{1
(1)

{1

{3}

(3]
(11)
(40]
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QUESTION 4

Efes-::rjh:e the structural features that made bipedalism possible and explain how
bipedalism and & larger brain capacity led to the success of Homo saplens.

Content:

Synthesis;

NOTE: NO marks wit be awardad for answers in the form of flow charts, diégralw.s
ar tehles.

TOTAL SECTION C:
GRAND TOTAL:

CopyTight rezatved

(17)
{3}

20
180



