SECTION 1

Total Marks (75}
PART A. (15 Marks)

Use the multiple cholce answer shesf.

S

Arteries are able to withstandhigh blood prgsure because

a} they have a higher surface area taWGlume ratic than veins

b} they are connected to capillaries which deliver blood fo the tssues
¢} they have valves to force the blood under high pressure

4} they have a thicker elastic fibre/smooth muscle layer than veins

2. In order to maintain a normal body temperature of 37°C in cold cop@itions

e’

hypothalamus heat promoting centre shuts of
WWMJ bisod vessels dilate
skeletal muscles are activated and shivering ocours
sweat glands are activated

£, 0

S e T

Lad

The accompanying disgram represents a longitudinal section of a plant cell. The principal
function of this cell iz

iy

. B A h Bollow plate
g} to produce sugars by photosythesis M
b} to transport water m!c? it i
¢} o allow atmospheric carbon dioxide into the leaf spirl shickening
d} to transport sugars == N
==
&
4, The following graph shows the effect that the concentration of substrates has on the rate of
an enzyme-mediated reaction
increasing
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reaction «\\x
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substrate concentration

ncentration of the substrate, the greater the rate of reaction
f the mwmmmmm is unaffected by the sul w trate concentration

reaction
4y above a cerfain concentration, the rate of

els

reaction is decreased by increased levels of
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-oncentration, increased levels of substrate have no effect on the rate of

)

Several medical conditions result in low aldosterone levels. Lack of aldosterone could
resultin

) high sodium levels and Jow potassium levels in the bleod
B} low sodium levels and high potassium levels in the blood
¢} higher levels of carbon dioxide in the blood

d) higher blood volume and blood pressure

The following diagram represents the clrculation of blood in the human body.
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blood sample taken from which point would reveal blood richest in carbon dioxid

&)

b} B
cy C
4y D

Part of 2 DNA molecule, which is 48 base pairs long, would code for g section of protein —
8) 12 amino acids long
b} 16 amino acids long
¢} 24 aminglacids long
dy 48 arnifio acids long

To exglain his results, Mendet assumed that the pairs of “factors” from each parent had to
sepafate at some time in the life oycle. With our current knowledge that genes are {ocated
in ehromogomes, we now know that this segregation of chromosomes ocours during ~

a} pollination

by fertilization

¢} gamete formation

d) mitosis

The study of fossils provides information whigh helps us to ~

a) show how individual organisms changg gvertime
b} explain the mechanism of natural seléction

¢} trace the ancestry of certain organisms

d) demonstrate the origin of life
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in humans, the gene for normal skin pigmentation (N} is dominant over the gene for
albinism {n).

An albino woman whose father is albino, and whose mother has normal skin pigmentation,
marries a man who is not an albino even though his father is. an Vo
% LA+ i

They have 2 daughter whothas normal Skin pigmentation. P

The genotype of the woman, maxf and their datighter respectively would be

" a} Nn s A
b} Nn
<} Nn f. Ne fin N

A doctor had diagnosed that a patient is suffering a disease caused'by a vizal infection. The
doctor based hier diagnosis on an examination of the pathegen. Which ong'of the following

sets of features indicates a virus:
T = I A
Cell Wall Cell Rangeis Size )
Membrane (gm)
a ) v v 3-10
p 0.01-03
d v 2-1000
This question refers to the following life cycle of Schistosoma mansoni.
fartiined
passey ummmwgm
.
55 hatchas
FirEcidium larvs #
Page 4

5

Wl

13, Ona visit to the doctor a student was told to gargle saltwater for 30 seconds twice a day i
order to fight a suspected throat infection. The biological reasoning for such treatment is

a) the salt fons will poison all celis in the throat

b} gargling increases the temperature of the throat region thereby denaturing the enzymes
of the bacteria cells

¢} due to osmosis the bacterial cells will ‘dehydrate’ and thus die

&) due to osmosis the bacterial cells will swell with water, burst open and thus die

14,  Tlustrated below is the life cycle of the fish tapeworm.

e saty caw OF undgrooied fsh,
young sage of LLBSvEReRR IS swatimeesd

Shp Gty TBLE BAUTIEH, BIY SEIBR wrheh o voung thage ottt
e D gegurs v 1he hish

tapawnem grows (0 § Wagih of 2550 o i
e gk, person suflers trom snsema

i
@ -

egit produned By B ARDEWIT 892 ’
HIERT Dt weth Numsn eces - P

g 20Q NISNES ot WEIET 1he vOung
FIB0E 2 BBIEN By Loy WEIRT srumigis

The best way tcontroldhe spread of this digease is to

a) give all humans de-worming fablets

b} put antibiotics into the water Where the fishlive
] kill the mosquito vectors

4} thoroughly cook the fish before sating

3

A protein molecule that cau

s
Ly

ses disease is'gailed 2

aj protozoan
b} fungus

c} virus

4} prion
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PARTB (60 Marks) : 19. (6 Marks) Marks
The stimulus — response pathway iltustrates the way in which animals respond to changes

Atternpt guestions 16 — 29 in the Answer Booklet. in their internal or external environment
16, {5 Marks) Marks stimulus

The functions of the marmmalian excretory@ystem can be represented as shown in the L

diagram. receptor

i

control centre

Filtef (11} )
w— A AR effector

Quiput of blood (I17) W
response -

Input of blood )

Output of | | Storage of
fil miIV : a} Ifthe st is “lowered CO, levels in the blood”, describe the receptor, control
filtrate wg == Dischargel®p Fltrate a} Ifthest ﬁwﬁm is “lowere CO2 ; .wm: © the s wwmwu S ol
centre, effector & response in a similar diagram on your answer sheet. Indicate clearly
e . which part of your example corresponds to each word in the model . 4
) Explain the meaning of negative feedback, using the example in part {a). 2z
{a} (i} Name the organ indicated by shading. {
(i1}  State the other function, besides filtering, that is performed by the eraan {6 marks)
indicated by shading? i 36.  Mendel observed the inheritance of seven characteristics in his experiments with peas:
(iify  Name TWO substances present in the blood in both I and TIL 1 rounded or wrinkled seeds; yellow or w&g pods; coloured or white flowers, green or
{iv}  Name TWO substances present in both the blood in T and the filtrate IV, i vellow seed coats; inflated or constricted pods; axial or terminal flowers and long or short
stems.
) Explain how the organ indicated by shading contribute towards homeostasis'in 1
the mammal? 2} Peas have a chromosome number of 2N = 14. It could be assumed that each of these
alleles (gene pairs) was carried on a separate chromosome to the others. Explain. 2
17. {6 Marks)
Transport of substances to cells and removal of waste products from cells are essential b} If soms alleles were linked on one chromosome would it have made any difference to
processes in the tissues of mammals and of flowering plants, Mendel’sfesults / conclusions? Explain 2
{2} (i} {ame two gubstances transported to the cells of a mammal. 1 ¢) Desexibe the aspsots of the experimental techniques used by Mendel that led to his
{iiy  Name two waste products fransported away from the cells of a mammal. 1 SUCCESS. 2
(b} State one way in which the transport systems of mammals and of flowering plants are
similar, 1
{cy  Tsbulate two differences between transport in mammals and in flowering plants. 2
(& Diescribe one way in which transport in & mammal helps to maintain homeostasis. i

mww ar named mmwm”% mxwm gwwm cen genetically altered, evaluate the potential impact of the use of
genetic engineering on the di w.mmm% w is species.
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Marks
26, The Australian echidna (Tachyglossus aculeatus) possesses spines for protection from

predators. (9 Marks)

Explain how Darwin would have explained the evolution of the echidng’s spines from
normal mammal hair? 3

R

<

b} The hedgehog and echidna have both undergone adaptive radiation fo both have(gpines
but have different methods of reproduction.
What type of evolution has this adaptive radiation led to?

Explain giving another example. 3

¢} Using 2 named example discuss how advances in technology have changed scientific
thinking about evolutionary relationships.

22. (3 Marks) o
na 1
IN A NORMAL ENVIRONMENT
the commmon strain of the bacterium Escherichia
- Coli {white bacteria) multiply. A mutant strain
m\ resistant to the antibiotic streptomycin (black
& bacteria} remains rare.

u
ANGED INVIRONMENT whers
cin is present {grey areal.

3

i

cinisaddedin I i
sed to support one theory of

i

The diagram shows a portion of a single strand of DNA moleculs.

Draw the other strand which complements DNA consisting of a series of nucleotides.
Name the three subunits of a nucleotide and mark them on your diagram.

b

2442 marks)
The diagram shows a parent cell with four chromosomes at an early stage of meiosis.

Praw an example of & cell that could be produeed at the end of the firs meiotic

R
o

division.

1

o

Diraw an example of a cell that could be produced at the end of the second meioti

a

ivision.

158
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5. (3 Marks) Marks

Tn cats, coat colour is 2 sex-linked characteristie. Black coat colour (By) and yellow coat colour
{B,) are co-dominant. A heterozygous combination (B,B;) produces tortoise-shell coat colour.

aj State the coat colours yéu would expect to observe in the offspring if you crossed a
lack male with a yellow female? 1
b} Draw a pedigree for the abave cross. Z

{4 Marks)

T ouis Pasteur used the results from 2 seriesof expériments to support the hypothesis that the
bacteria responsible for the decay of food came fiom the air and did nof arise spontaneously.

In one of these experiments he placed some nutrient solliion in a fask, drew out the neck of
the flask over a flame so that it contained a number of curves #hd then hoiled theliquid for

)

several minutes until steam issued freely through the opening of the neck.

[

Spen  end

Pasteur's swan neck flask

The flask was allowed to stand for a month during which tire there was no sign of decay.

Pasteur then broke off the neck at A and decay was observed 24 hours later.

) Tdentify three important steps in Pasteur’s experiment, explaining why they were
important in terms of the final resuits. 3
)] Dresign a suitable control for this experiment. 1

T

) sutline another simple experiment different to the one in Q 26 to show that the air is
teeming with bacterial and fungal spores, describing the steps involved and their importance.

Lad

om your experiment could be distinguished? 1
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29, (4 Marks) Marks
Blood from an organism with a bacterial disease was diluted and smeared onfo 3 nutrient-rich
agar plate. Two different species of bacteria grew on the plate as shown in the figure.

i Type of bacterial colony
{ Bacteria A
@ Bacteria B

disease? 4
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SECTIONT
GENETICS - THE CODE BROKEN {25 Marks)
Complete answers in Answer Bookletd

30. (3 Marks) Marks
Many flowering plants cad be propagated by cuttings, and it is observed that the
offspring are almost identical to thé parentplant. In comparison, when propagated

by seeds, the offspring are ofiendvery different mappearance to the parent plants.

Which method of propagation gives fhe plant species anevolutionary advantage?

Explain, 3
b {6 Marks}

() Assume that you are employed in a laborafory that has been sitidying
recombinant DA technigues using E. cofi. The DNA for the coding &f
human growth hormone has been isolated and your job isfo get E. colito
produce large amounts of this valuable product.

List the main steps that would have fo be followed in order to get E.célito
make this hormone. 4
(i} Explain how the method of recombinant technology be used to identify the
position of a gene on a human chromosome? 2
i
lowing diagram represents the process of protein synthesis ocourring withio 2
partially
released t RNA completed
{recycling} polypeptide
T LSl | glycine
y t RNA
Name the cell organelle which is the site of protein synthesis. 1
i} The codon AUA is shown on the m RINA strand, What is the anticodon on the glycine
t RNA that will pair up with the AUA codon? 1
vs in which the structure of DNA differs from that of RNA z
e of DNA in protein synthesis. 2

he:d
o
b
7
st
b

d) {3 Marks) .Em«wm
The Diagram below shows pairs of homologous chromosomes and the Mm,nmm.mm of ﬂ
genes A, B, C, and D and their alleles 2, b, ¢, and 4, in the nucleus of a dividing cell.

2} Explain why genes A and B are more Hkely to be inherited together than genes
Aand D !

Explain why genes A and B are more likely to be inherited together than genes
Aand C,

=N
i

p

€} {2 Marks)
The phenotypes of two parents are
i O Rh+ (whose father was 1)
(i) B ri"(whose father was O} .
State the possible genotypes and phenotypes of their offspring. Show working. 2

B0 (SMarks) R o
Albbody celigin@manimal have identical genetic information but cells in mwwmwwm.m
tiésmes become increaSingly specialised in shape, chemical composition and function.

O Identify the role of genes in embryonic development.
iy | Describe & give an sx@mple of a gene cagcade.
i) | Explain thefterm “gene homaologues™

o fd o
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