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1. (a) Table 1 below is constructed to show the constituents and types of bonding in THREE
saccharides. Complete Table 1 below.

TABLE 1: BONDING IN THREE SACCHARIDES

Constituent Precise type
Saccharide monomers of bonding
Sucrose
Glycogen
Cellulose

[ 3 marks]

(b) The diagrams in Figure 1 below show portions of two polysaccharides.

On EACH diagram, draw ALL the hydroxyl groups (- OH) on carbon number two of
EVERY monomer.

(1) Glycogen:

[ 1 mark ]
(1) Cellulose:

A VDA VED,
NN DNIOIAK NS

[ I mark ]
Figure 1. Two polysaccharides A and B

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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«©) () Circle the groups involved in hydrogen bonding between the two adjacent
polysaccharide chains in cellulose in Figure 1. [ 1 mark ]

(i)  Suggest TWO ways in which the structure of glycogen supports its functions.

[ 2 marks]

(d) With reference to the structures shown in Figure 1, suggest why glycogen is soluble in
water and cellulose is not.

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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2. (a) Table 2 below is designed to show differences between prokaryotes and eukaryotes.
Complete Table 2 to detail the differences in size and structure between prokaryotes and
eukaryotes.

TABLE 2

STRUCTURAL DIFFERENCES BETWEEN PROKARYOTES AND EUKARYOTES

Feature Prokaryote cells Eukaryote cells

Approximate size

Nuclear Structure

Structure of DNA

Energy generating
structures

Ribosomes

[ S marks]

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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(b) State THREE features possessed by
() animal cells but NOT plant cells.

Feature:

Feature:

Feature:

(it) plant cells but NOT animal cells.

Feature:
Feature:
Feature:
[ 3 marks]
(c) The Benedict’s test is used to confirm the presence of a reducing sugar in solution. If a

solution contains ONLY a non-reducing sugar, what modifications must be made to the
Benedict’s test procedure to reveal the presence of the non-reducing sugar?

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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3. (a) State why it is necessary for enzymes to be present in living organisms.

[ 2 marks]

(b) The anti-cancer drug methotrexate targets the enzyme dihydrofolate reductase. The
activity of the enzyme dihydrofolate reductase is very high in some tumour cells.

Suggest whether methotrexate would be effective in curing tumours and give ONE
reason for your answer.

[ 2 marks]
(c) Diisopropylphosphorofluoriate (DIPF) reacts with the hydroxy! group of the amino acid
serine at an enzyme’s active site, preventing the use of this side chain in catalytic

reactions. DIPF is classified as a nerve gas and can cause death.

Deduce the type of inhibition that is occurring.

[ 1 mark ]

(d) The enzyme succinate dehydrogenase is found in all mitochondria, and catalyses the
conversion of succinate to fumarate. Oxaloacetate is similar to succinate but when this
compound binds to the enzyme, no reaction occurs. In a mixture of succinate and
oxaloacetate, when oxaloacetate moves out of the active site of succinate dehydrogenase,
the enzyme is free, once again, to catalyse conversion of succinate to fumarate.

Deduce the type of inhibition occurring.

[ 1 mark ]

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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) In EACH graph in Figure 2 below, one line represents a catalysed reaction while the other
represents an uncatalysed reaction.

Graph A Graph B
A
Line A
Maximum rate
& H <— Line A
g 3z
= Line B a
o 2
8 | Reactants =
) =
£ 3
&
<—Line B
Products . R
Course of reaction . Concentration of substrate

Figure 2. Catalysed and uncatalysed reactions

1 a) Examine Graph A in Figure 2. Which graph line represents the enzyme
catalysed reaction?

Enzyme catalysed reaction: Line

[ 1 mark ]

b) Give ONE reason for your answer to (i) a) above.

[ 1 mark]

(i) a) Examine Graph B in Figure 2. Which graph line represents the enzyme
catalysed reaction?

Enzyme catalysed reaction: Line

[ 1 mark ]

b) Give ONE reason for your answer to (ii) a) above.

[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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4, (a) Briefly outline the process by which chromatids condense to one tenth of their original
length.

[ 1 mark]

(b) Name the FOUR nucleotide bases that are found in DNA.

[2 marks]

(©) The drug dideoxycitidine is a nucleoside made with 27, 3’ dideoxyribose sugar. This
sugar does not have OH™ groups on the 2’ and 3’ positions. Consider the structure of
a strand of DNA and explain why this drug would stop DNA replication.

[ 2 marks]

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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(d) Figure 3 shows two stages, A and B, of a biological process that occurs in living cells.

Information

Stage B

T

Stage A ¥
Information V E{\:}i tRNAs —
I
',.‘.‘.'.".'.'.'.‘.‘ 5; &

Figure 3. A biological process occurring in living cells

Ribosome

(1) Name the stages A and B of the process occurring in Figure 3.

Stage A
Stage B
[ 2 marks]
(i1) Outline the process occurring at Stage A in Figure 3.
[ 3 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
02107010/CAPE/2005



- 10 -

5. Study Figure 4 showing a post-fertilization carpel.

N

>, 8

—_— —_—

Figure 4. A post-fertilization carpel

(a) Identify the structures labelled 1 to 9 in Figure 4 above.

1 5
2 6
3 7
4 8

S

[ 3 marks]

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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(b) State the contributions of the structures labelled 3 and 4 in Figure 4 to the establishment
of the next generation.

(1) Label No. 3

[ 2 marks]

(i) Label No. 4

[ 1 mark ]

(c) In the plant structure shown in Figure 4, a ‘double fertilization’ occurs. State the names
of the FOUR nuclei which contribute to the double fertilization.

[ 2 marks]

(d) Compare the development of the zygote with that of the fertilized endosperm cell, in
relation to:

(1) The future differentation of tissue

[ 1mark ]

(i) The location of food storage

[ 1 mark ]
Total 10 marks

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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(iit) Identify the structure in Figure 5 which acts as an endocrine organ.
[ 1 mark ]
(b) Describe the effect on her unborn child when a woman drinks excessive quantities of
alcohol.
[ 2 marks]
©) Explain why the placenta is not an effective barrier against substances that can harm the
foetus.
[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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7. (a) State TWO ways in which the process of meiosis increases rearrangement of the
chromosomal material before it reaches the poles of the cell.

[ 2 marks]
(b) Down’s Syndrome is an example of a mutation.
(i) What type of mutation is involved in Down’s Syndrome?
[ 1 mark]
(i) State how this mutation is caused.
[ 1 mark]
(c) Sickle cell anaemia is caused by a mutation in the haemoglobin gene. The normal

alleles are AA, the lethal sickle cell alleles are SS, and the heterozygote, which shows
mild sickling, is AS. The sickle cell allele has been established in the African population
for thousands of years, alongside the disease malaria.

The maps of Africa in Figure 6 show the distribution of sickle cell disease and malaria,
prior to the 1950s, when mosquito eradication programs began.

Sickle Cell Disease Malaria

Figure 6. Distribution of two diseases

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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Following the mosquito eradication programs in Africa, the incidence and distribution
of malaria were reduced.

What effect would this reduction in the cases of malaria have on the incidence and
distribution of sickle cell disease, and why?

[ 4 marks]

(d) Between 1650 and 1850, African populations were established in the Caribbean.
Some of the territories had endemic malaria and some did not. The present-day
frequencies of sickle cell (SS, AS) and the normal gene (AA) have been calculated,
and the results are expressed in Table 3.

TABLE 3: FREQUENCIES OF TWO DISEASES

Malaria present in territory Malaria absent in territory
Alleles Alleles
Territory Territory
SS or AS AA SS or AS AA
Honduras 164 541 St. Vincent 65 683
Suriname 35 137 Barbados 64 848

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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Use the figures in Table 3 to determine the ratio of sicklers (SS and AS) to normal (AA)
in the malaria-present territories in comparison with the malaria-absent territories. How
do they compare?

[ 2 marks]
Total 10 marks
8. (a) Give TWO reasons why classification systems are important.
[ 2 marks]
(b) Figure 7 below shows eight carefully preserved prehistoric specimens discovered by a

student. These specimens must be classified.

g

Specimen1  Specimen2  Specimen3  Specimen 4

od U3 B

SpecimenS  Specimen 6  Specimen 7  Specimen 8

Figure 7. Butterfly specimens

(1)  Select TWO features that could be used to classify the prehistoric specimens in
Figure 7.

[ 2 marks]

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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(i) Using your knowledge of hierarchy in classification systems, arrange the
specimens in evolutionary order from original ancestor to descendents. Use
specimen numbers to illustrate your answer. DO NOT draw the specimens.

ORIGINAL ANCESTOR

DESCENDENTS

[ 4 marks]
(c) Name the five kingdoms of the ‘Five-Kingdom Classification System’.

[ Tmark]
(d) Explain what is meant by the term ‘dichotomous key’.

[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
02107010/CAPE/2005



- 18 -

9, (a) By means of named examples, distinguish between:

(1) Biome and Biomass

[ 2 marks]

(i1) In situ and ex situ conservation methods

[ 2 marks)

(b) Give TWO reasons why it is more difficult to store frozen embryos than frozen sperm.

[ 2 marks]

GO ON TO THE NEXT PAGE
02107010/CAPE/2005
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() There are fewer than 250 white (albino) tigers on earth and they all live in zoos
or reserves. Captive breeding programs are used between the network of tiger
sanctuaries.

(1) Give TWO reasons why white tiger populations in the wild have become so low.

[ 2 marks]

(i1) Describe TWO objectives of the‘captive breeding programs’ used between the
network of tiger sanctuaries.

[ 2 marks]

Total 10 marks

END OF TEST

The Council has made every effort to trace copyright holders. However, if any have been inadvertently
overlooked, or any material has been incorrectly acknowledged, CXC will be pleased to correct this at
the earliest opportunity.
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Candidates are advised to use the first 15 minutes for
reading through this paper carefully.

READ THE FOLLOWING INSTRUCTIONS CAREFULLY.
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section. Answers to this section MUST be written in this question paper
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questions in this section, ONE question from EACH module. Answers to this
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4. The use of silent non-programmable calculators is allowed.

Copyright © 2004 Caribbean Examinations Council.
All rights reserved.
02107020/CAPE/2005



-0

SECTION A

You must attempt ALL THREE questions in this section. You should NOT spend more than
30 minutes on this section.

1. The rates of enzyme catalysed reactions can be influenced by the pH at which they occur.
Table 1 shows the relative reaction rates for salivary amylase and arginase at different pH values.

(a) On the graph grid provided, plot a graph of the relative rates for BOTH salivary
amylase and arginase. [ 6 marks]

TABLE 1: REACTION RATES FOR TWO ENZYMES

pH Relative reaction rates ]
values Sahvzz;z;i&:;x)lylase Arginase (units)
a5 | 22 0
5.0 5.0 (0]
5.5 8.0 0.2
6.0 13.0 1.0
6.5 17.0 4.0
7.0 18.0 7.0
7.5 16.0 9.0
8.0 11.0 11.8
8.5 6.0 13.5
9.0 2.0 16.0
9.5 18.0
10.0 17.8
10.5 15.0
11.0 14.0

(b) Using the graph, determine the optimal pH for

(i) arginase activity

[ 1 mark]

(i1) salivary amylase activity

[ 1 mark ]

(c) Compound X is a substrate that has two parts, Part 1 and Part 2. Part 1 can be digested
ONLY by arginase and Part 2 ONLY by salivary amylase. Both enzymes are required
for the complete digestion of compound X.

Determine the optimal pH at which BOTH of these enzymes together digest compound X.

[ 1 mark]

(d) Name TWO factors, in addition to pH, that can affect an enzyme’s catalytic activity.

[1 mark ]
Total 10 marks

GO ON TO THE NEXT PAGE
02107020/CAPE/2005



02107020/CAPE/2005

GO ON TO THE NEXT PAGE




-4 -

2. (a) Consider the following hormones:—

@ Follicle Stimulating Hormone
@ Leutenizing Hormone

@ Oestrogen

@ Progesterone (when not pregnant)

Write the circled symbol for EACH hormone on the graph in Figure 1 at the exact day
where the hormone is at its maximum concentration during the menstrual cycle. (You
may sketch in the graph lines to assist you if you wish.)

MAX —>

Hormone Concentration

<——MIN

1 5 10 15 20 25 28
Day of menstrual cycle

Figure 1. Hormone at its maximum concentration
[ 3 marks]

GO ON TO THE NEXT PAGE
02107020/CAPE/2005
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(b) Figure 2 is a microscopic section of a human ovary.

Figure 2. Section of a human ovary

Histology Colour Atlas of Microscopic Anatomy, 3rd Edition. Sobotta/Hammerson
Urban and Schwartzenberg Inc.

@) In the space provided below, at a magnification of 0.5, draw a plan diagram of
the ovary in Figure 2 to show the distribution of the major tissues.

[ 3 marks]

GO ON TO THE NEXT PAGE
02107020/CAPE/2005
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(i1) Identify structures 1 to 6 in Figure 2.

l: 2:
3: 4:
5: 6:
[ 3 marks]
(c) If the length of the human ovary is 3.5 cm, what is the magnification of your drawing in
(b) 1)?
[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
02107020/CAPE/2005









Kingdom

Features

CXC Biology, 3rd Edition.
L. Chinnery et al.
Cambridge University Press
Figure 4. Three types of cells
[6 marks]

(c) Classification systems are hierarchical in nature.

List the SEVEN categories used in modern classification, starting with the broadest
and proceeding to the narrowest category.

[ 1 mark]

Total 10 marks

GO ON TO THE NEXT PAGE
02107020/CAPE/2005
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SECTION B

You must answer THREE questions in this section. Answer ONE question EACH from
Modules 1,2 and 3. You MUST write your answers in the answer booklet provided.

(b)

(©

(b)

(©

MODULE 1
Answer EITHER Question 4 OR Question 5.

Draw a large, labelled diagram to show the structure and composition of the fluid
mosaic membrane.

Describe the function of FOUR of the labelled structures. [ 8 marks]

Red blood cells, separated from the blood, are placed in fluid on slides A and B. A
contains distilled water and B contains molar salt solution. After 20 minutes, all the cells
in A burst and those in B are small with wrinkled membranes.

Discuss the processes involved and give reasons for these results. [ 6 marks]

Discuss the mode of operation of primary pumps for moving ions in and out of cells.
[ 6 marks]

Total 20 marks

Describe the structure and function of EACH of the following:
6)) Endoplasmic reticulum
(i) Golgi apparatus
(111) Nucleus
(1v) Chloroplasts
(v) Mitochondria {10 marks]

With reference to the resolving power of the light microscope, and the electron
microscope, explain the use and importance of microscopes in biology. [ 4 marks]

Examine the following list of structures:

Flower
Mammalian skin

Xylem

Clearly indicate if EACH structure in the list is an organ or a tissue. Give TWO reasons
for EACH choice. [ 6 marks]

Total 20 marks

GO ON TO THE NEXT PAGE

02107020/CAPE/2005
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MODULE 2
Answer EITHER Question 6 OR Question 7.
Give the names of THREE hormones which control sperm production. State the
origin and effect of EACH. [ 3 marks]

Describe the meiotic sequence which occurs in spermatogenesis in the primary
spermatocyte from Prophase I to late Anaphase I. [ 7 marks]

() What structural features or conditions of the female reproductive systern
must sperm overcome in order to reach from the vagina to the fertilization site?

[ 2 marks]

(1) The contraceptive methods in current use have been devised through a
knowledge of the processes which normally ensure fertilization.

For EIGHT contraceptive methods, comment on the structural or physiological
means by which they prevent fertilization. [ 8 marks]

Total 20 marks
Describe the stages of mitosis and indicate clearly how this process ensures that
EACH daughter nucleus receives a full set of chromosomes. [10 marks]

Nerve cells in the adult human central nervous system and heart muscle cells remain
in interphase while epidermal cells of the skin divide frequently.

With reference to the functions of mitotic cell division in the lives of organisms:

1) Discuss why damage to the heart and the nervous system (for example, during a
stroke) is dangerous. [ 2 marks]

(i)  Suggest the effects that would occur if mitosis in skin epidermis were blocked.
[ 2 marks]

Explain the degree of genetic variability that occurs among asexually reproducing
organisms, self-fertilizing organisms and bisexual (male and female) organisms. Give

reasons for the degree of genetic variability that occurs. [ 6 marks]

Total 20 marks

GO ON TO THE NEXT PAGE

02107020/CAPE/2005
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MODULE 3

Answer EITHER Question 8 OR Question 9.

8. (a) Using ONE example of epistasis, explain how and why the F, phenotypes of a dihybrid
cross might fail to show the normal 9 : 3 : 3 : | ratio for the two characters.
[10 marks]

(b) The %2 test (chi-squared test) is a method used to estimate the probability that the
difference between observed results (O), and expected results (E), is due to chance alone.

Plants grown from smooth seeds, (SS dominant) were crossed with plants from
wrinkled seeds, (ss recessive). The F, progeny were all Ss. The F, generation produced
90 smooth seeds and 22 wrinkled seeds.

(1) Show how you would set out a table to apply the formula:

= 2 ((C)%E))

to find the value of x> where O is the observed and E the expected result.
[ 6 marks]

63)) Once %? is known, how would you use a table of %? values to determine the
probability that the difference between observed and expected results 1s due to
chance alone? [ 4 marks)]

Total 20 marks

9. (a) (1) Describe the THREE types of natural selection. [ 6 marks]
(it)  Explain how environmental factors can act as forces of natural selection.

[ 4 marks]

(b) ) A single species of brown cats lives in a relatively homogeneous habitat. An

earthquake causes a canyon to be formed which splits the habitat into two parts,
dividing the cats into two populations. Environmental pressures cause the
emergence of white cats in one population. Sediments gradually fill in the
canyon and the two populations of cats now share the same habitat again but
they cannot interbreed.

Identify the TYPE of speciation that occurred and indicate the mechanisms
that contributed to it. [ 5 marks]

(il) A single species of green tortoise occupies a homogeneous habitat. Climate
change causes the formation of two distinctly different habitats that are still in
the same general region. Environmental pressures in the two habitats lead to
the emergence of brown tortoises in one habitat and green tortoises in the other.
The green and brown tortoises cannot now interbreed.

Identify the type of speciation that occurred and indicate the mechanisms that
contributed to it. [ 5 marks]

Total 20 marks
END OF TEST

The Council has made every effort to trace copyright holders. However, if any have been inadvertently
overlooked, or any material has been incorrectly acknowledged, CXC will be pleased to correct this at
the earliest opportunity.

02107020/CAPE/2005
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1. (a) Define the term ‘anaerobic respiration’.

[ 1 mark ]

(b) Distinguish between the two types of fermentation.
[ 2 marks]
{©) After a 100 m race, runners may experience discomfort and fatigue in their muscles and

may breathe deeply or pant.

(i) Name the chemical that causes the discomfort in the runners’ muscles.

[ 1 mark ]

(i1) Explain why it may be necessary for the runners to breathe deeply and pant.

[ 1 mark ]

(d) Sparkling wines, for example champagne, are bottled while the yeast is alive and
fermenting, thereby trapping the fermentation products in the bottle. Bakers yeast in
bread dough causes it to rise.

Name the fermentation product that causes the bread to rise and the champagne cork to
pOp-

[ 1 mark]

GO ON TO THE NEXT PAGE
02207010/CAPE/2005
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(e) In cyanide poisoning, cyanide attacks the enzyme that transfers electrons from the

respiratory electron transport chain to O,.

Explain why itis not possible to survive cyanide poisoning by using anaerobic respiration
alone.

[ 2 marks]
€9 Respiration occurs in all living cells, but at different rates.

Explain why respiration occurs at different rates. Use ONE example to illustrate your
answer.

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
02207010/CAPE/2005
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Figure [ is a simplified outline of the respiratory pathway.

INITIAL PATHWAY FINAL
REACTANTS PRODUCTS
GLYCOLYSIS
- (4 |
=’ 1
- 1
Cotucose Mt :
1
ADP 1 > ATP
NAD" v NADH + H+
Pyruvate
v
Pyruvate PYRUVATE co,
Coenzyme A OXIDATION NADH + H+
NAD' H Acetyl CoA
v
Acetyl CoA "——' = '\‘
NAD' —,-" ‘\‘ Coenzyme A
/] )
H A b NADH + H+
1 )
ADP N /;
‘. 4
‘. . 'o' ATP
Themmat Co,
1
NADH + H+ —H— v
m NAD"
RESPIRATORY
CHAIN H,0
ADP ATP

Figure 1. Outline of the respiratory pathway

(a) On Figure 1, indicate with a clear, bold arrow where O, will enter the pathway.

(b)

Name the cycle labelled A in Figure 1.

[ 1 mark ]

02207010/CAPE/2005

[ 1T mark ]

GO ON TO THE NEXT PAGE
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©) Name the THREE pathways in Figure 1 that do not function if O, is NOT available.

[ 3 marks]

(d) Name the organelle in the cell in which the reactions shown in Figure 1 occur.

[ 1 mark]

(e) ATP synthase is a specific channel protein that synthesises ATP. Name the specific
molecule or ion that must flow through the channel of this protein for ATP to be
synthesized.

[ 1 mark]

¢9) Define the term ‘metabolism of a cell’.

[ 1 mark]

(g) Explain why metabolic pathways need to be linked or coupled together in the cell.

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
02207010/CAPE/2005
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3. Figure 2 below is a diagram of the nitrogen cycle.
Gaseous
nitrogen
T U
W
/ S
Uptake by
plant roots
\%
Reduction to
amino acids
( Protein j
synthesis Ammonium
compounds in the soil
N\
Protein in
plants \
Dead plant & animal
debris & humus
\ : Protein in /
animals

Figure 2. The nitrogen cycle
Use Figure 2 to answer questions (a) to (e).
(a) State the names of the bacteria acting at X and Y.

(1) X:

(11) Y:

[ 1 mark]

GO ON TO THE NEXT PAGE
02207010/CAPE/2005
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©

(d)

©

-7 -

Give the names of the 1ons labelled V and W.

(1) V:
[ Tmark]
(i1) W
[ 1 mark]
Identify the bacteria operative at T and U.
(1) T:
[ 1 mark]
(i1) U:
[ 1 mark]

State ONE other process by which gaseous nitrogen is converted to nitrates.

[ 1 mark]

Minerals are absorbed by primary producers, and passed up the trophic levels of the food
chains. They are eventually returned to the soil in approximately the same concentration,
due to the action of decomposers.

Does energy circulate through the trophic levels in the same way? Give reasons to
support your answer.

[ 4 marks]

Total 10 marks

GO ON TO THE NEXT PAGE

02207010/CAPE/2005



-8 -

4. Figure 3 is a scanning electron micrograph showing the anatomical basis for kidney function.

AR

Loose network of capillaries
surrounding nephron

A

Afferent arteriole

Efferent arteriole

Figure 3. Scanning electron micrograph of part of a kidney

Life: The Science of Biology, 6th Edition.
W. K. Purves et al. Sinauer Associates, Inc.

(a) (i) Name the structure labelled A in Figure 3.

[ 1 mark]

(11) Briefly describe how A functions.

[ 1 mark]

GO ON TO THE NEXT PAGE
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(b) The graph in Figure 4 shows how the glomerular filtration rate is affected by changes
in arterial pressure.

150

Kidney Fajlure [Normal kidney Function

I L
100 /E/
|
|
|
|
|
|
|

S0

0 50 100 150 200
Arterial pressure (mm Hg)

Glomerular filtration rate (cm® min)

Figure 4. How glomerular filtration rate is affected by arterial pressure.
Life: Science of Biology, 6th Edition.
W. K. Purves et al. Sinauer Associates, Inc.

(i)  Using the graph in Figure 4, determine the range of arterial pressure over
which a kidney functions NORMALLY.

[ 1 mark]

(i1) From the graph in Figure 4, estimate the maximum glomerular filtration rate.

[ 1 mark ]

(1)  With reference to the graph in Figure 4, give ONE reason for kidney failure.

[ 1 mark ]

(c) Inulin is a carbohydrate molecule that is filtered in the glomerulus but is NOT
secreted NOR re-absorbed by the renal tubules. One single dose of inulin was
injected into an animal’s blood stream and the rate of urine production of the animal
was found to be I cm’ per minute.

(i) State the function of the renal tubules.

[ 1mark]

GO ON TO THE NEXT PAGE
02207010/CAPE/2005
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Suggest, giving ONE reason, whether inulin would be

a) excreted in the animal’s urine

[ 1 mark]

b) maintained in the animal’s blood over a prolonged period.

[ 1 mark]

Suggest how the glomerular filtration rate can be determined using inulin.

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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5. (a) During the resting potential, there is a potential difference of approximately 70 mV
between the inside and the outside of the axon membrane, with the inside being
negative in relation to the outside.

Explain the role of membrane pumps and diffusion gradients in creating this potential
difference. Refer to both anions and cations in your answer.

[ 4 marks]

GO ON TO THE NEXT PAGE
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(®) Figure 5 below shows activity along an axon.

+60—
+50—
+40—
+30— X
+20
+10-
0
-10 —
-20 -
230 —
40 — // ~
50 ] AN z

Membrane potential/ m V

-60 - % ~

270 - ==

AN\
AN

Time, ms

+ + + +|-=~—-—=|4+ + + + + + 4+ + 4+ + + 4+ + + + Axonmembrane

- - - |+ +++|=- = = == - - - - - - - - - - - Axoplasm

Figure 5. Activity along an axon
Study Figure 5 and answer questions (b) (i), (1) and (ii1).

€) Describe the event occurring at X and suggest how this event is affected by lack
of oxygen.

[ 2 marks]

GO ON TO THE NEXT PAGE
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(i1) Describe the activity occurring at X.

[ 1 mark ]
(i11) Suggest what causes the reading of <90 mV at Z.
[ 1 mark ]
(©) Suggest the benefit of saltatory conduction in myelinated nerve fibres.
[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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6. (a) Figure 6 below depicts pancreatic cells in the ilets of Langerhans.

Hormone to
liver

High blood
sugar K

( Feedback reaction T)

L - effect 1
M - effect 2
N - effect 3

Liver

Liver

R - effect 1
S - effect 2

@edback reaction P )

Low blood
sugar Q

Hormone to
liver

Figure 6. Feedback processes in pancreatic cells

Study Figure 6 and answer questions (i) to (1v) in question (a).

&y

02207010/CAPE/2005

Identify cells K and Q.

Cell K:

Cell Q:

[ 1 mark |

GO ON TO THE NEXT PAGE
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() State the effects identified by L, M and N.

Effectat L:

EffectatM:

Effect at N:

[ 2 marks]
(111) State the effects at R and S.
Effect at R:
Effect at S:
[ 1 mark ]

@iv) Give the approximate adjusted concentration of glucose in the blood at P and T.

Concentration at P:

Concentration at T:

[ 1 mark ]

(b) When bunches of bananas are harvested, all the fruits are generally at the same
stage of ripeness. It is much more expensive to harvest mangoes, as the fruits on a
tree are at slightly different stages of ripening. How can the growers and shippers
overcome this problem?

[ 2 marks]

GO ON TO THE NEXT PAGE
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(c) Complete Table | by describing THREE differences between co-ordination effected
by the endocrine system and the nervous system.

TABLE 1

DIFFERENCES BETWEEN ENDOCRINE AND NERVOUS SYSTEMS

Endocrine System Nervous System
I. 1
2 2.
3 3

[ 3 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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7. (a) Figure 7 shows an immunoglobulin molecule.

Figure 7. An immunoglobulin molecule

(1)  Examine the immunoglobulin molecule in Figure 7 and complete the labels A
to E. [ 3 marks]

(ii)  CIRCLE the antigen binding site on the immunoglobulin molecule in Figure 7.
[ I mark]

(b) The major histocompatibility complex (MHC) encodes proteins that present antigens
to the immune system’s T cell receptors. In human organ-transplant surgery, MHC
molecules are important because the proteins produced by the MHC are specific to
each individual. They act as antigens if transplanted into another individual.

Explain why twins can accept organs from each other and parents can accept organs
from their children.

[ 3 marks]

GO ON TO THE NEXT PAGE
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(©) The method used in laboratories to determine blood groups involves the mixing of
blood of unknown type with anti-A or anti-B antibodies.

Table 2 below shows ABO blood reactions when anti-A and anti-B antibodies are
mixed with blood of different blood groups. Red blood cells that react with antibodies
clump together and the blood appears speckled. Red blood cells that do not react with
antibodies remain evenly distributed.

(1) Study and complete Table 2 by writing ‘CLUMPED’ or ‘EVENLY DISPERSED’
in the boxes a) to d).

TABLE 2
ABO BLOOD REACTIONS
Blood Antibodies q film“t’.'; tg. Red blood cells that do not)
type Genotype | made by added anfibodies react with antibody remain
of cells body evenly dispersed

Anti-A Anti-B

>
-
#
L

A" or I*I° | Anti-B * . . e
'; p P ’
/
T 'y Red blood cells that react
B I°I% or IPI° | Anti-A e e .‘ ¥ with antibody clump together
A I 8 "‘_* ;x (speckled appearance).

Neither
AB e anti-A nor | a) b)
anti-B \_
Both

@) °r° anti-A and | ¢) d)
anti-B

Life: The Science of Biology, 6th Edition.
W. Purves et al. Sinauer Associates, Inc.
[ 2 marks]

(i) State the blood type of a person who is a universal donor (can give blood
to individuals of all ABO blood types) AND a person who is a universal
recipient (can receive blood from individuals of all ABO blood types).

Universal donor Universal recipient

[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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(e) In developed countries, there are legal sanctions against driving with blood alcohol levels
over a set limit. In Britain the limit is 80 mg per 100 cm’ of blood. The police can stop
drivers and ask them to take a Breathalyser test which involves breathing into a device
that analyses the breath and estimates the content of alcohol in the blood. The graph in
Figure 9 on page 20 shows how the risk of road accidents increases as the blood alcohol
concentration increases.

Using the graph as well as your knowledge of the physical symptoms caused by different
levels of alcohol in the blood, suggest, giving your reasons, where the legal alcohol limit
should be set for your territory.

[ 3 marks]
Total 10 marks

0. (2) @) A plasmid has taken up some genes, including the human insulin gene.

Outline THREE steps in the method for producing human insulin commercially
through transgenic bacteria.

[ 3 marks]

(i) Suggest ONE method which could be used to introduce new genes into eukaryotic cells.

[ 1 mark ]

GO ON TO THE NEXT PAGE
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Restriction endonucleotidases are enzymes found in bacteria which recognise and cut DNA.
The enzymes bind to the DNA at target sites and cut it at specific base sequences, as shown in
Table 3 below.

TABLE 3

TARGET SITES OF RESTRICTION ENDONUCLEOTIDASES

Enzyme Target site on DNA.
- T I I 1 * I I I I I 1 I |
G C A A'A G €C T T G G A
Hind I C ¢ T T T C G AjA C C T
—_— 1 | 1 1 | - | 1 | | 1 1 1 |
- = T 1 T T % T T T T T T T — - =
G C A A'A A T T T G G A
ECORI | e ,
T A A |} cC C T
S 6 T T T T A A4 C e T
Figure 10 below shows sections of cut DNA, revealing “sticky ends”.
T A A A
T A G G
A T C C
A T T T
T T T A
C T T G
G A A C
A A A T
1 2 3 4 5 6 7 8

Figure 10. Sections of cut DNA revealing sticky ends

GO ON TO THE NEXT PAGE
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Use the numbers provided to identify the DNA whose “sticky ends” are complementary
to each other, which would enable them to rejoin accurately.

Number and Number (by Hind II)

Number and Number (by ECORI)
[ 2 marks]

Name the enzyme which seals the “sticky ends” together in complementary
bonds.

[ 1 mark ]

State ONE function of this type of enzyme during meiosis I in eukaryotes.

[ 1 mark]

Genetic engineering has been used to integrate insecticide genes into the genome of
crop plants, such as maize (corn). Each cell of the genetrically altered plant can
produce the toxin which, when eaten, kills insects. Maize is a wind pollinated plant.

State TWO effects that this example of genetic engineering could have on the ecological
balance of the environment.

[ 2 marks]

Total 10 marks
END OF TEST

The Council has made every efforttotrace copyright holders. However, if any have been inadvertently
overlooked, or any material has been incorrectly acknowledged, CXC will be pleased to correct this at
the earliest opportunity.
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SECTION A

You must attempt ALL THREE questions in this section. You should NOT spend more than
30 minutes on this section.

1. Figure 1 below shows the materials and experimental apparatus A, B and C, used to measure
oxygen uptake under three different circumstances.
Capillary tube
ﬁ Oil drop rq
llllllllﬁ’ll}lll

Ruler — AAARAAAIRARRAL
Z /7//? Rubber bung 7/ 77 7 Z 7

N
N

Germinating

ey Q
Thermometer & @@@ Germinating %

™) beans beans that
-'<-7"<?- N Wire gauze %9—%- - _c__g | _ _5@27 D | were soaked
N Sodalime L) in potassium
\QQ AR, LQQ 0 b3, \% G%Ej/ cyanide

Figure 1. Oxygen uptake under different circumstances

(a) Outline an experiment, based on the apparatus in Figures 1 A and B, to measure oxygen
uptake in germinating beans.

[ 4 marks]

®) What is the purpose of the thermometers used in the experimental apparatus in
Figures 1 A and B?

[1 mark ]

GO ON TO THE NEXT PAGE
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(d)

-3 -
The beans in the experiment shown in Figure 1 C are soaked in potassium cyanide.

Suggest whether the beans soaked in potassium cyanide will take up oxygen. Give ONE
reason for your answer.

[ 2 marks]

Figure 2 below shows the scheme for an experiment. The experiment has been
designed to test whether a hydrogen ion (H") gradient can drive ATP synthesis by
isolated mitochondria.

Mitochondria are isolated from cells and
placed in a medium at pH 8. This results

n in a low H™ concentration both outside
and inside the organelles.

/ Mitochondrion

> The mitochondria are moved to an acid
medium (pH 4; high H* concentration).

H*movement into mitochondria drives
the synthesis of ATP in the absence of
continuous electron transport.

Figure 2. Experiment 1

What conclusion can be drawn from the results of Experiment 1?

[ 1 mark]

GO ON TO THE NEXT PAGE
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(e) Another experiment is designed to test the role of H' pumps in ATP synthesis. An
artificial lipid vesicle with a proton pump is created and ATP synthase inserted into the
membrane. Hydrogen ions, pumped into the vesicle to create a gradient, diffuse out
through the ATP synthase, producing ATP.

What conclusion can be drawn about the conditions necessary for ATP synthase to form
ATP?

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
02207020/CAPE/2005






-6 -

(c) (1) Figure 4 is a diagram frequently used in botanical textbooks to show the size
of the stomatal aperture over a 24-hour period. Collect data from this diagram
and use it to construct a histogram to show the relationship between the time
and the width of the stomatal pore.

Figure 4. Stomatal pore-size over a 24-hour period

Histogram to show relationship between time and stomatal aperture

[ 4 marks]

GO ON TO THE NEXT PAGE
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(il)  Account for the shape of the histogram between 11.00 a.m. and 3.00 p.m.

[ 1 mark]

Total 10 marks

3. (a) Light exercise creates little demand on the rate of breathing and heart output but as
exertion and duration increase, both breathing movements and heart output intensify.
When the body is exercising at its maximum capacity, oxygen consumption is at its
highest. This state is called the VO, max. Itis measured as the volume of oxygenin cubic
centimetres, used per kilogram of body mass per minute.

VO,max = O, cm™ kg~'minute-!

A sports lab is equipped with a stopwatch, a weighing scale, appropriate tubing and a
gas analyser, to measure oxygen consumption.

Explain the procedures you would use and the calculations you would make to find out
the VO,max of an athlete.

[ 4 marks]

GO ON TO THE NEXT PAGE
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(b) A 40-year-old subject signed up for a 24-month endurance training programme.
The graph in Figure 5 summarizes the adaptive changes in the muscles.

1.0
2.0 -
S
l'
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E
=
o
o
£ 16
_§. . tf = NG
<« =
~ »S
’ =
u
14
Y
yd
..
I
""' v
1.2 .
N
g_&l_ :
1.0 &£

7

6 8 10 12 14 16 18 20 22 24 36

<— Training duration (months) > no training

KEY s - aerobic enzymes in citric acid cycle
t — capillary network
u — VO, max
v — cross-sectional size of muscle fibres

Figure 5. Adaptive changes in muscles

Adapted from Exercise Physiology: Energy, Nutrition and
Human Performance, 5th Edition. W.D. Mc Ardle, F. 1. Katch
V. L. Katch. Lippincott Williams and Wilkins

With reference to the graph in Figure 5, answer questions (i) to (v).

(1) What is the percentage increase in VO,max attained by the 40-year-old subject
at the end of the 24-month period?

[ 1 mark]

GO ON TO THE NEXT PAGE
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Suggest why muscle fibres, which attain an increase in cross-sectional area
in the first two months, do not achieve any further increase in diameter over
the next 22 months.

[ 1 mark ]

If the muscle cells do not increase in size, suggest how muscles continue to
cause an increase in VO,max.

[ 1 mark]

At the end of 24 months, when training stops, why do curves ‘s” and ‘u’ decline
abruptly, while curves ‘t” and ‘v’ decrease more slowly?

Reason ‘s’ and ‘u’ decline abruptly:

{ 1 mark ]

Reason ‘t” and ‘v’ decrease more slowly:

[ 1 mark]
Fitness instructors are advised to exercise at 50% of their VO,max, to
maintain health. On the graph in Figure S draw the letter X at the points which
show the 50% VO,max value at 18, 20 and 22 months. [ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE



- 10 -

SECTION B

You must answer THREE questions in this section. Answer ONE question EACH from
Modules 1, 2 and 3. You MUST write your answers in the answer booklet provided.

4 (a)
(®)
(©
5 (a)
(b)

MODULE 1

Answer EITHER Question 4 OR Question 5.

Explain how ATP and NADPH are synthesized in chloroplasts. [10 marks]
The Calvin cycle stops in the dark.

Briefly outline the THREE main processes of the Calvin cycle and discuss why the
processes stop in the dark. [ 6 marks]

Forty moming glory plants grow crowded together in a well-watered flower plot,
under a sealed bell jar in full sunshine. Twenty morning glory plants grow in a
poorly-watered flower pot in the shade, under a sealed bell jar with a lizard.

Indicate, with reasons, FOUR factors which limit the rate of photosynthesis in the
flower pots. [ 4 marks]

Total 20 marks

(1) Difficulties with quantifying relationships between organisms in food chains
led to the concept of pyramids of numbers.

Explain how a pyramid of numbers is constructed and, by means of TWO
examples, why there may be inconsistencies in the shapes of the pyramid.
[ 5 marks]

(i1) Pyramids of standing crop biomass are more accurate in recording trophic
level measurements.

Why are they more accurate and how do they vary seasonally? [ 5 marks]

In temperate forests of Alaska there may be fewer than 50 species of trees and shrubs
per hectare, while in forests of Guyana there are over 500 different species of trees
and shrubs per hectare.

(1) Discuss the effects of the variety of plant species in Guyana on the potential
diversity of animal life. [ 6 marks]

(i) Discuss how the stability of an ecosystem is related to its species diversity.
[ 4 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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MODULE 2
Apswer EITHER Question 6 OR Question 7.
(i) Describe the forces and conditions which cause blood from the right atrium to
enter and fil] the right ventricle. [ 6 marks]
1) The right and Jeft ventricles force blood out of the heart at pressures of
approximately 4 kPa and 16 kPa respectively. Why is this necessary?
[ 4 marks]

Discuss how the blood vessels of the circulatory system are well adapted, structurally
and functionally to:

(1) the distribution of blood [ 4 marks]
(1) the return of blood [ 3 marks]
(i11) the interchange of substances with the tissues [ 3 marks]
Total 20 marks

With specific reference to the cells, explain how the structure of phloem is related to its
function. [10 marks]

A young bean seedling has two cotyledons, two developing leaves and one root. A sweet
potato vine has a long stem, 40 mature leaves and four large sweet potatoes underground.

(i) State CONCISELY the pressure flow hypothesis, CLEARLY distinguishing
between a source and a sink. [ 2 marks]

(i1) Identify the sources and sinks in the bean seedling and in the sweet potato vine.
[ 4 marks]

With reference to the bean seedling, outline the pathway a water molecule would take
from the soil solution to the atmosphere via the xylem. [ 4 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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MODULE 3

Answer EITHER Question 8 OR Question 9.

Describe the causes and effects of malnutrition with reference to:
(1) Protein energy malnutrition (PEM)
(i1) Anorexia [ 8 marks]
The advice of dieticians is based on DRV.
(1) What is meant by the abbreviation ‘DRV’?
(i1) State ONE advantage of fibre in the diet. [ 2 marks]

A diet high in saturated fats is assocjated with atherosclerosis and coronary heart
disease (CHD).

Give reasons for this fact. [10 marks]

Total 20 marks

State briefly what is meant by the following terms:
) Humoral immune response
an Cell mediated immune response [ 4 marks]
Explain what is meant by the term ‘monoclonal antibody’ and describe the use of
monoclonal antibodies in ONE diagnosis and ONE treatment procedure.
[ 6 marks]
1) Distinguish between the two methods by which artificial immunity can be
acquired AND suggest the advantages and disadvantages of this type of

immunity. [ 6 marks]

(i) With reference to the immune response generated, indicate how artificial
immunity is beneficial to young children. [ 4 marks]

Total 20 marks

END OF TEST

The Council has made every effort to trace copyright holders. However, if any have been inadvertently
overlooked, or any material has been incorrectly acknowledged, CXC will be pleased to correct this at
the earliest opportunity.

02207020/CAPE/2005



teST copE 02107010

FORM TP 2006176 MAY/JUNE 2006
CARIBBEAN EXAMINATIONS COUNCIL
ADVANCED PROFICIENCY EXAMINATION
BIOLOGY

UNIT 1 - PAPER 01

3
17 hours

Candidates are advised to use the first 15 minutes for
reading through this paper carefully.

READ THE FOLLOWING INSTRUCTIONS CAREFULLY.

1. Candidates must attempt ALL questions in this paper.

2. Answers are to be written in the spaces provided in this answer booklet.
3. EACH question 1s worth 10 marks.

4. The use of silent non-programmable calculators is allowed.

Copyright © 2005 Caribbean Examinations Council®.
All rights reserved.

02107010/CAPE/2006



-2 -

1. (a) Figure 1 below shows three diagrams of water molecules in the solid, liquid and gaseous
state.

Indicate the state of the water molecules in EACH of the diagrams (1), (i1) and (iii).

)
Hydrogen
— bond being
= broken
(ii)
(iii)

Figure 1. Water molecules in three states
[ 3 marks]

GO ON TO THE NEXT PAGE
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(b) Ice floats on water.

Explain why this property of water is important.

[ 1 mark ]

(c) In Figure 2 below, an insect (a pondskater) uses the properties of water to skate on the
surface.

Figure 2. A pondskater skates across the surface of water

Name TWO properties of water used by the insect and describe how these properties

operate.
Property 1:

[ 1mark]
Property 2:

[ 1 mark ]

GO ON TO THE NEXT PAGE
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(d) A saccharide molecule is shown in Figure 3 below.

CH,OH
H o. H BOCH, o}
OH H H HO
OH 0 CH,OH
H OH OH H
Figure 3. Molecule A

(1) Name Molecule A in Figure 3 and state what type of saccharide it is.

[ 1 mark]
(i1) Describe the MAIN function of Molecule A in plants.
) [ 1 mark ]
(e) Name the MAJOR structural polymer that is found in plants that counsist of glucose
units.
[ 1 mark]
0 Explain why the polymer named in (e) is NOT soluble in water even though its
component glucose units are very soluble in water.
[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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Figure 4 (i) and (i) show a two-inch deep section of a cucumber, with a longitudinal strip cut
from the side. The strip has a tough outer covering of cuticularized epidermis, while the inner
part is composed of cortical parenchyma cells. As soon as the strip is cut out of the cucumber,
it “bends backwards”, as shown in Figure 4 (ii1).

== P
L

Cortical
—— parenchyma

Cuticularized epidermis

M (i) (iii)
Figure 4. Sections cut from a cucumber
Five strips are cut, placed in petri dishes and covered with sucrose solutions of varying

concentrations for 30 minutes. The degree of curvature in relation to the sucrose concentration
is shown in Table 1.

TABLE 1: CURVATURE OF STRIPS IN RELATION TO SUCROSE CONCENTRATION

Molar concentration
of sucrose solution

0.1 m

0.2m

0.3 m

0.4m

0.5m

Shape of cucumber
strips after 30 mins
immersion

02107010/CAPE/2006
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(a) Define the following in terms of water potentials:

(1) Osmosis

[ 1T mark]
(11) Isotonic
[ 1 mark ]
(b) Use Table 1 to determine which solution is isotonic with the cucumber cells, and
give ONE reason for your answer.
[ 1 mark]
(c) State precisely what happens to the cortical cells in the
(1) 0.1 m sucrose solution
[ 2 marks]
(i1) 0.5 m sucrose solution.
[ 2 marks]

GO ON TO THE NEXT PAGE
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(d) Give ONE reason why the strip shown in Figure 4 (iii) curves “backwards” immediately
after it is released.

[ 1 mark ]

(e) The outer regions of the stems of herbaceous plants possess a cortex and an epidermis.
Explain how these structures enable the stem to stay erect.

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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3. Figure 5 shows a student’s drawing of a plant cell as seen from an Electron Micrograph.

Figure 5. Student’s drawing of a plant cell as seen from electron micrograph

(a) Complete the labelling of the student’s drawing by writing in the spaces provided,
the name of EACH part of the cell identified by the lines. [ 4 marks]

GO ON TO THE NEXT PAGE
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(©) Figure 7 below shows an electron micrograph of an organelle found in plant and animal
cells.

Figure 7. An electron micrograph of an organelle in the cell

Describe TWO functions of the organelle shown in Figure 7 above.

[ 2 marks]

(d) Name TWO organelles or cellular structures present in animal cells but absent from
plant cells.

[ T mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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(c) A chemical disrupts the formation of spindle fibres when it is added to cells that are
undergoing mitosis.

Predict the effect the chemical would have on the process of mitosis.

[ 2 marks]
(d) Distinguish between the terms ‘chromatid’ and ‘chromatin’.
[ 2 marks]
(e) Name TWO processes occurring in all Jiving organisms in which mitosis plays an
important role.
[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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5. Figure 9 below is a diagram of part of the human reproductive system during gestation.

1
2
3

Embryo’s gut

Yolk sac

Uterus wall

Figure 9. Reproductive system during gestation

(a) Identify the structures labelled | to 4 in Figure 9 above.

| 2
3 4
[ 2 marks]
(b) State TWO functions of the amnion.
[ 2 marks]

GO ON TO THE NEXT PAGE
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(©) In Figure 9, in label 7, three membranes are closely associated.

Name these THREE membranes.

[ 1 mark ]
(d) State how the structures at 6 and 7 develop further as gestation progresses.

[ 2 marks]
(e) List FOUR functions of the placenta.

[ 2 marks]
49 “The umbilical artery carries oxygenated blood from the embryo’s heart to the

placenta”.

Is this statement true or false? If it is true, write “TRUE” below. If it is false, write the
corrected statement below.

[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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®) Describe the events occurring in the endometrium of the uterus at E, F and G in

Figure 10.
Events atE:
Events at F:
Events at G:
[ 3 marks]
©) The birth-control pill RU-486 contains a progesterone-like molecule. Suggest how this
pill prevents conception.
[ 2 marks]

(d) In the process of gamete production, state

® how many sperm are produced from EACH diploid sex cell (primary spermatocyte)

[ 1 mark]

(1) the number of secondary oocytes produced from EACH sex cell (primary oocyte)

[ 1 mark]

(iii) the name of the other type of cell that is produced ALONG WITH the secondary
oocyte.

[ 1 mark]

Total 10 marks

GO ON TO THE NEXT PAGE
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7. (a) State TWO items of information which can be obtained by performing a Chi-squared ( xz)
test.
[ 2 marks]
(b) (1) State the phenotypic ratio obtained from an F, dihybrid cross.
[ 1 mark ]

(1) When using a table of %° values, state and explain why 3 would be choosen for
the degrees of freedom from the F, progeny.

[ 1 mark]

GO ON TO THE NEXT PAGE
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(c) In summer squash, the fruit can be disc-shaped or spherical, and white or yellow 1n
colour. The dihybrid genotype Ww Dd produces a white, disc-shaped phenotype. The
school agricultural project harvested a field of squash and students counted 3220 in
all, of which 1820 were white discs, 610 white spheres, 590 yellow discs and 200 yellow
spheres. The students performed a chi-squared test on the results.

(1)  Complete Table 2 to determine the value of %%, to TWO decimal places.
TABLE 2: TO DETERMINE CHI-SQUARED VALUE
Phenotype Observed Expected ( (O — E)zj
results (O) results (E) (O-E) (O-E)? E
White disc 1820 ] 8.75 76.56 [ ]
White sphere 610 603.75 6.25 | ]
Yellow disc 590 603.75 ] 189.06 [ ]
Yellow sphere 200 201.25 ~1.25 [ I
[ 4 marks)
2
(ii)  What is the sum of ((O EE) j ? [ 1 mark ]
(iit) Refer to Table 3 below to find the value of x2 at 5% probability.
TABLE 3: TABLE OF x> VALUES
Degrees of Number of
Freedom Classes 2 values

1 2 0.46 1.64 2.71 3.84 6.64 10.83

2 3 1.39 3.22 4.61 5.99 9.21 13.82

3 4 2.37 4.64 6.25 7.82 1134 16.27

4 S 3.36 5.99 7.78 9.49 1328 18.47

Probability (p) that
chance alone could 0.50 0.20 0.10 0.05 0.01 0.001
produce the deviation (50%) 20%) (10%) (5%) (1%) (0.1%)
Value of x*at 5% probability:
[ 1mark]

02107010/CAPE/2006
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Name the type of rearrangement that has occurred when a chromatid results with

the following combination of atleles:

ABCDHGFETIJKL

[ 1 mark ]

(d) Figure 13 shows the effect of maternal age on the incidence of Down’s syndrome.
T T T T ¥ — 300
7\ Key
\ ? All births
\ 46 5 z — — — — Down’s syndrome births
o-‘ 00 w - . .
\ / 2 — . Relative incidence of
2 Down’s syndrome
AN
1/1%) <\ 100 3
\ =2
1/290 g'
\ w
{2300 1/1600 1/1200  1/880_— =
) e ¢ —— (8 —— & —) & ™ |
0

20

25

30 35
Maternal age in years

45

Adapted from: Heredity and Human Diversity,
S. Tomkins, Cambridge University Press.

Figure 13. Effect of maternal age on incidence of Down’s syndrome

(i)

()

State how Down’s syndrome is caused.

[ 1 mark]

With reference to Figure 13, comment on the relative incidence of Down’s

syndrome with maternal age.

02107010/CAPE/2006

[ 2 marks]
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(iii) After reaching a peak of around 300, the Down’s syndrome birth-rate declines.

Suggest ONE reason for this abrupt decline.

[ 1T mark ]

(e) How does a gene (point) mutation differ from the type of mutation exemplified in (c) (i1)
and (d)?

[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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9. (a) Define the term “natural selection”.

[ 1 mark]

®) During the past 50 years, approximately 200 species of insects that attack agricultural
crops have become resistant to the pesticide DDT.

Describe how widespread use of DDT could lead to the evolution of resistance in the

pests.
[ 3 marks]
©) Each of the following statements describes a process that leads to a specific type of
speciation.

Identify the type of speciation indicated in EACH statement.
Q) Statemment 1: This process in nature is most commonly a result of polyploidy.

Type of speciation:

[ 1 mark]

(it) Statement 2: This process usually occurs in species thatinhabit areas where sharp
environmental differences exist.

Type of speciation:

[ 1 mark]

GO ON TO THE NEXT PAGE
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(d) There are many different races of humans, for example, African, European, Indian,
Aborigines and Arabs. Although these races are phenotypically different, they belong to
one species.

With reference to the biological species concept, explain why humans form a single
species.

[ 1 mark]

(e) Suggest why speciation is a gradual rather than an instantaneous process.

[ 3 marks]

Total 10 marks

END OF TEST

The Council has made every effortto trace copyright holders. However, if any have been inadvertently

overlooked, or any material has been incorrectly acknowledged, CXC will be pleased to correct this at
the earliest opportunity.
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SECTION A

You must attempt ALL THREE questions in this section. You should NOT spend more than
30 minutes on this section.

1. The School Meals Department produces a popular dessert which the senior students take to the
lab to analyse. They have access to distilled water, Bunsen burners, test tubes and the reagents
listed in Table 1, Column 1. Table 1 is designed to show the tests, test results and deductions of
the senior students.

(a) Complete Table 1 by describing the testing procedures the students use; and state the type
of food molecule found (if any).

TABLE 1: ANALYSIS OF DESSERT

Test Reagents Testing Procedure Test Results Deduction
Benedict’s Clear blue
solution solution
Benedict’s
solution
Dilute acid
Sodium Brick red
bicarbonate precipitate
Iodine in Light yellow —
potassium brown colour

iodide solution

Ethanol White emulsion|
Biuret solution Pale purple
colour

{ 5 marks]

®) Suggest THREE food items you would purchase from the supermarket to make this dessert.

[ 1 mark ]

GO ON TO THE NEXT PAGE
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©) Draw the following molecules accurately:

@) A phospholipid molecule

[ 2 marks]

(11) A portion of a cellulose molecule containing three glucose units.

[ 2 marks]
Total 10 marks

GO ON TO THE NEXT PAGE
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2. (a) The structures shown in Figure 1 below are 5 cm lengths of plasticine. One piece is white,
and the other ink-coloured (blue or black).

C ) Gz

Sem ———» Scm

White plasticine Ink-coloured plasticine

Figure 1. Lengths of plasticine for chromosome models

Using the white and ink-coloured lengths of plasticine, you are asked to conceptualize
models of the following chromosomes during the process of meiosis and to draw the
models in the spaces provided below:

(1) ONE pair of homologous chromosomes aligning themselves.
Illustrate ONE cross-over between two of the chromatids.

To distinguish between the members of the pair of chromosomes, leave the white
length of plasticine clear and the ink-coloured length of plasticine with hashed
lines using your pen.

[ 2 marks]

(1) Early anaphase of meiosis I, showing the exchanged chromatid material. (Shade
appropriately).

[ 2 marks]

GO ON TO THE NEXT PAGE
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(b) Figure 2 shows the sex chromosomes of a mammal.

i

Figure 2. Sex chromosomes of a mammal

With reference to Figure 2 above, complete Table 2 to show which areas of the sex
chromosomes can cross over to form chiasmata. (Place a tick (V) in the appropriate

column).

TABLE 2: CHIASMATA FORMATION BETWEEN SEX CHROMOSOMES

Chiasma co-ordinates

Chiasma possible

Chiasma not possible

6)) Ci and D1

) Af and Df

(111) Bc and Cb

(iv) eD and Be

02107020/CAPE/2006

[ 2 marks]
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(c) State TWO ways in which the process of meiosis contributes towards the variation of the
gametes.

[ 2 marks)

d Table 3 is constructed to show the amount of DNA present in cells undergoing meiosis.
The amount of DNA in a somatic cell is represented as 100 per cent.

Place a tick (V) in the column which shows the amount of DNA present at the stage of
metosis listed.

TABLE 3: AMOUNT OF DNA IN CELLS DURING STAGES OF MEIOSIS

DNA present in the cells
50% 100 % 150% 200 %

Stage of meiosis

Prophase 1

Anaphase ]

Cytokinesis 1

Metaphase I1

Telophase II

Cytokinesis II

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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3. (a) Figure 3 shows the restored skeletons of fossil reptiles (not to scale).

Source: General Zoology, 3rd Edition. T. Storer and R. Usinger.
McGraw-Hill Book Company, Inc. 1957.

Figure 3. Skeletons of fossil reptiles

Using distinguishing features of these reptiles, construct a set of dichotomous keys to
assist in their identification.

[ 4 marks]

GO ON TO THE NEXT PAGE
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(b) Read the paragraph below, and then answer the questions that follow.

“Sixty million years ago, dinosaurs reigned over the world. These huge reptiles were well
adapted to their environment and existed in harmony with the factors of the ecosystem.
They changed little and prospered.

Various theories explain their demise. Evolving small mammals ate the eggs of the
ground-based dinosaurs, and only the nesting types eluded them. Some scientists
attribute their disappearance to a massive meteor, which threw up debris on impact. The
atmosphere was darkened, preventing penetration of sunlight, obliterating photosynthe-
sis, eradicating the primary producers, and eliminating the food chains.”

State THREE types of selection mentioned in the paragraph, and for EACH type,
paraphrase a sentence from the passage to describe it.

Type of selection
Description:

[ 2 marks]
Type of selection
Description:

[ 2 marks]
Type of selection
Description:

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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SECTION B

You must answer THREE questions in this section. Answer ONE question EACH from
Modules 1, 2 and 3. You MUST write your answers in the separate answer booklet provided.

(b)

©

(®)

(©)

MODULE 1
Answer EITHER Question 4 OR Question 5.

Describe the structural features of a typical plantcell and pointout the features of contrast
shown in animal cells. [10 marks]

“Prokaryotic cells differ from Eukaryotic cells.”

Elaborate on these differences. [ 6 marks]
Provide arguments in support of the endosymbiont theory. [ 4 marks]
Total 20 marks

With reference to the structure of enzymes, distinguish between competitive and non-
competitive enzyme inhibition. [ 4 marks]

Describe the steps involved in an enzyme-catalysed reaction. In your description, make
reference to the active site of an enzyme-substrate complex, lowering of the activation
energy and enzyme specificity. [ 6 marks]

(1) Alpha amylases catalyze the breakdown of starch in flour during the production
of bread. The optimum temperature for alpha amylase activity is 38°C.

Giving ONE reason, predict the effect that baking the bread over 110°C will have
on enzyme activity. [ 2 marks]

(it)  The enzyme pepsin digests protein in the stomach where hydrochloric acid
maintains the contents at an optimum pH of between 1 and 3. The pancreas
secretes alkaline bicarbonate ions into the duodenum.

Giving ONE reason, predict the effect that the addition of these bicarbonate ions
will have on pepsin action as the stomach contents pass into the duodenum.
[ 2 marks]

(11i) The enzyme xylanase digests xyloglucans in fresh apple juice. Twenty grams of
purified xylanase clarifies 1000 litres of apple juice in 30 minutes. In a new
clarification process, 30 g of xylanase will be used in the same volume of apple
Jjuice.

Giving ONE reason, predict the effect that the new weight of xylanase will have
on the clarification process. [ 2 marks]

GO ON TO THE NEXT PAGE
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(iv) During a shortage of xylanase, only 20 g of the purified enzyme is available to
clarify 2000 litres of apple juice.

Giving ONE reason, predict the effect that this shortage will have on the
clarification process. [ 2 marks]

(v) Xyloglucans are the principal hemicelluloses in dicotyledons. The xyloglucan
molecule consists of a backbone of beta-glucose units to which side chains of
xylose are attached. Xylans are the principal hemicelluloses in monocotyledons.

The xylan molecule consist of xylose units only.

Giving ONE reason, predict what would occur if xylanase were used to clarify
fresh sugar cane juice. [ 2 marks]

Total 20 marks

MODULE 2

Answer EITHER Question 6 OR Question 7.

6. (a) Explain how the sequence of nucleotides in the DNA molecule is related to:
() the sequence of nucleotides in the RNA molecule [ 6 marks]

(i) the order in which the t-RNA molecules align specific amino acids.

[ S marks]
(b) How are the following influenced by the organism’s DNA?
(1) The precise and accurate folding of globular proteins [ 5 marks]
(i) The erroneous formation of haemoglobins in sickle-cell anaemia
[ 4 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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7. (a) Describe the structure of the anther and the way in which pollen grains are formed
within it. [10 marks]

®) Name the type of fertilisation exhibited by EACH of the following plants and briefly
explain the mechanism being used:

In the flower Chamaenerion angustifolia, the stamens and carpels reach maturity
at different times.

In the flower Lilium longiflorum, there is a wide separation of the anthers and the
stigma.

In Cajanus cajan, the pollen grains from mother plants do not germinate if placed
on its own stigma.

In Mangifera indica, honey bees visit the flowers bringing pollen from other
flowers.

In Carica papaya, male and female flowers are found on separate plants and
pollen passes from male to female plants. [ S marks]

(c) Bananas and sweet potatoes reproduce by asexual methods. Tomatoes and peppers
reproduce sexually.

Discuss the advantages and disadvantages of each type of reproduction in these plants.

02107020/CAPE/2006

[ S marks]

Total 20 marks
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MODULE 3
Answer EITHER Question 8 OR Question 9.
What is meant by the following terms?
(1) Gene
(i1) Allele [ 2 marks]
Explain the operation of multiple alleles in the ABO Blood Grouping System in
humans and use genetic diagrams to show how parents with A (mother) and B (father)
blood types may produce a family with all four types of blood group represented in

the children. [ 8 marks]

(i) What are sex chromosomes and how do they control the inheritance of sex?
[ 4 marks]

(11) With the aid of a genetic diagram, explain sex linkage, showing how it is
possible for a normal sighted woman and a normal sighted man to have

colour-blind sons. [ 6 marks]

Total 20 marks

Describe the five-kingdom classification system and discuss the principles and
importance of modern classification systems. [10 marks]

A plant has been discovered that is unlike any in recorded literature. Suggest the

procedure for classifying the new plant. [ 5 marks]
Discuss the importance of conserving biodiversity. [ 5 marks]
Total 20 marks

END OF TEST

The Council has made every effortto trace copyright holders. However, if any have been inadvertently
overlooked, or any material has been incorrectly acknowledged, CXC will be pleased to correct this at
the earliest opportunity.
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1. (a) Name the MAJOR pigment and ONE accessory pigment used by plants in photosynthesis.

[ 1 mark ]

(b) State the wavelengths of light absorbed by Photosystems I and II.

(1) Photosystem I:

(ii) Photosystem II:

[ 1 mark]

©) Figure 1 shows how electrons are transported through Photosystem I and Photosystem II
in the light-dependent stage of photosynthesis.

PHOTOSYSTEM PHOTOSYSTEM

Electron

acceptor
2
— %W
8
-
Electron t}k \ s Lk

acceptor

N
+P

H+
A
1 <——e-—|

LIGHT

REACTIO

CENTRE 1
2H,0 —>0, + e +
LIGHT

Figure 1. Light-dependent stages of photosynthesis

GO ON TO THE NEXT PAGE
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With reference to Figure 1, answer questions (1) to (v).
(1) Identify the photosystems labelled at Boxes 1 and 2.

Photosystem at Box [:

Photosystem at Box 2:

[ 1 mark]
(i1) Briefly explain
a) TWO events caused by incident light at Reaction Centre 1
Event 1:
Event 2:
[ 1 mark ]
b) why electrons enter Box 1.
[ 1lmark]
(iii) State TWO events which occur between Boxes 3 and 4.
Event [:
Event 2:
[ 2 marks]
@iv) State TWO events which occur between Boxes 4 and 5.
Event I:
Event 2:
[ 1 mark]

GO ON TO THE NEXT PAGE
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v) Identify the substances in Boxes 6, 7 and 8.

Box 6

Box 7

Box 8

[ 1 mark]

()] Each thylakoid has a flattened disc-like shape, and is composed of a thylakoid membrane
enclosing an oval thylakoid space.

Which substance, e~ or H', is stored in the thylakoid space?

[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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2. The graphs in Figure 2 below show the rate of respiration and the rate of growth of cells in a
culture medium as well as the changes in oxygen concentration and pH that take place in the
culture medium.

160
800 T—— Respiration rate
————— Growth of cell suspension
Respiration Settle cell volume
1y - 600 - 120
Mo,g 'h (Lg em3 medium)
Microlitres of 1 Micrograms of cell
oxygen per 00+ " 80 per om™ of medium
gram per hour
200 - 40
0 ' - - 0
0 7 14 21 28

Days
Respiration rate and growth rate of the cell suspension in a culture medium

Concentration
(mg L™

milligrams
per litre

o

T T 0
0 7 14 21 28

Days
Changes in ph and oxygen concentration in the culture medium

Figure 2. Changes during growth of cell suspension

Adapted from: Bui Viet and Tran Huong, “Growth of Cell Suspensions
of ev. Cau man”. Info Musa The International Journal
on Banana and Plantain, Vol. 13 No. 1. June 2004,

pp. 2 -3.

Examine the graphs in Figure 2 and answer the following questions.

(a) Determine the maximum respiration rate of the cell suspension.

[ 1 mark]

GO ON TO THE NEXT PAGE
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(d)

(e)

®

(&

-7 -

Determine the concentration of oxygen in the cell suspension medium on the day of
MAXIMUM respiration.

[ 1 mark]

Deduce what type of respiration is being carried out on Day 3 and Day 28. Give ONE
reason for your answer.

Day 3:
Day 28:

[ 1mark]
Reason:

[ 1 mark]

Suggest why the pH of the cell suspension medium changes over the period of the
experiment.

[ 2 marks]

Determine the increase in the mass per cm? of cells in the cell suspension medium
between Day 0 (start of the experiment) and Day 28.

[ 1 mark]

Explain why the number of cells present in the medium does NOT continue to increase
indefinitely.

[ 1 mark ]

Write a balanced equation for the fermentation of glucose to ethanol and state ONE use
of this process.

Equation:

[ 1 mark]

Use of the process:

[ 1 mark]

Total 10 marks

GO ON TO THE NEXT PAGE
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3. Figure 3 is a diagram of the nitrogen cycle.
NITRATES IN THE SOIL
Absorbed by
roots
\/ Lightning
AMINO ACIDS NITROGEN GAS IN AIR NITRATES IN SOIL
IN PLANTS
Consumption
5
\1/ ®
\'4
Death and decay
HUMUS —>| AMMONIUM COMPOUNDS
Figure 2. The nitrogen cycle
(a) (1)  Identify the stages or organisms represented by the numbers 1 — 6 in Figure 3.

1

2

[ 3 marks]

(11) Label @ in Figure 3 represents a mutualistic relationship. Define the term

‘mutualism’.

[ 1 mark]

GO ON TO THE NEXT PAGE
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(iii) Logging of trees for timber in tropical forests has ecological consequences for
the ecosystem.

Briefly describe TWO prominent biological effects of logging.

Effect1:

Effect 2:

[ 2 marks]
(b) State TWO benefits that bacteria derive from being part of the nitrogen cycle.

Benefitl:

Benefit 2:

[ 2 marks]

(c) Giving ONE example, suggest the effect that flooding of farm fields would have on the
nitrogen cycle.

{ 1 mark]
(d) Although nitrogen is cycled, some of the stages of the cycle contain greater reserves of
the element. State, with support, which is the LARGEST reserve.
[ 1 mark ]
Total 10 marks

GO ON TO THE NEXT PAGE
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NOTHING HAS BEEN OMITTED.
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4. In Figure 4.1 below, there are micrographs of transverse sections of two plant organs.
(a) 6)) On the micrograph of EACH organ, label ONLY the phloem. [ 2 marks]
(i)  Identify EACH plant organ in Figure 4.1. [ 2 marks]

e
R

e e mal

5 L
2.

b

(Centre portion only, shown)

Name of plant organ:

Figure 4.1. Transverse sections of two plant organs

Sylvia S. Mader, Biology Evolution, Diversity, and the Environment,
McGraw Hill, pp. 382 and 388.

GO ON TO THE NEXT PAGE
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(b) The leaf of the broad bean Vicia faba, is exposed to radioactive carbon dioxide for
35 minutes. Both transverse and longitudinal sections are made of the leaf to display the
vascularbundles. The sections are placed in contact with an autoradiographic film, which
shows up radioactivity as dark grains on the film. The film is left in contact with the
sections for 32 days and then developed.

Figure 4.2 shows longitudinal and transverse sections of the vascular bundle.

B | b
50 pm
Transverse section Longitudinal section

Figure 4.2. Sections of vascular bundles of Vicia faba

P. Raven, R. Evert and S. Eichhorn, Biology of Plants 6th Ed,
W. H. Freeman and Company-Worth Publishers, 1999, p 766.

GO ON TO THE NEXT PAGE
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0 Identify the groups of plant cells in Figure 4.2 that appear dark.

[ 1 mark ]

(iiy  Explain why ONLY these cells appear dark.

[ 2 marks]

(ii1) Calculate the width of the cell labelled A in the longitudinal section in
Figure 4.2.

[ 1 mark]

(©) Briefly state the pressure flow hypothesis.

{ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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(a) (1) State FOUR substances, other than water and mineral ions, present in the tubule
lumen in Figure 5.1 which will be absorbed by the tubule cells.

Substance 1:

Substance 2:

Substance 3:

Substance4:

[ 2 marks]

(i1) Describe THREE processes used to transport named substances from the tubule
lumen mentioned in (a) (i) into the tubule cells.

Process 1:

Process 2:

Process 3:

[ 3 marks]

(1) Give TWO reasons why substances which accumulate at the intercellular
space between the tubule and capillary move into the capillary and do NOT
return to the tubule lumen.

[ 2 marks]

GO ON TO THE NEXT PAGE
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(b) Figure 5.2 below represents the loop of Henle.
(i) Based on your knowledge of kidney structure, sketch transverse sections of the

tube at areas T1 and T2 to show the differences between their cellular structure.
(Make EACH drawing X5 the diameter of the tube).

Transverse Section T1

X X T2

Transverse Section T2

X X T1

Figure 5.2. Loop of Henle
[ 2 marks]

(i1) Suggest the functional reason for the differences between T1 and T2.

[ 1 mark ]

Total 10 marks

GO ON TO THE NEXT PAGE
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6. (a) State what actions of the heart are controlled by the

1) sino-atrial node (SAN)

[ 1 mark ]
(ii) atrio-ventricular node (AVN)
[ 1 mark ]
i) Purkinje tissue.
[ 1 mark ]

(b) Give brief explanatory answers to the following:

(1) Why is there a 0.15 second delay between the effect of the SAN and the AVN?

[ 1 mark]

(i1) What is the benefit of stimulating the contraction of the ventricles to begin at
their base, further away from the AVN, and not their apex, next to the AVN?

[ 1 mark ]

GO ON TO THE NEXT PAGE
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(©) Two campers are awakened from rest when a jaguar looks into their tent. Frightened,
the campers jump up and rush off. Their pumping leg muscles squeeze blood up the
veins, back to the heart, and reserve blood from the spleen enters the circulation.
Diaphragm muscles increase the breathing movements.

Complete Table 1 to identify the structures associated with this response, and the body’s
actions.

TABLE 1: STRUCTURES, LOCATIONS OR EFFECT OF BODY’S RESPONSES

ACTION IN BODY ANSWER

(1) Location of structures which respond to
the stimulus of increased blood flow in the
cardiac area

(1))  Type of nerve which carries stimulus to
the brain.

(iii)  Name of area of brain which responds to
stimulus and generates a reaction.

(iv)  Type of nerve which transmits the stimu-
lus back to the heart.

(v) Location in heart which receives the
stimulus.

(vi)  Effect of stimulus on cardiac output.

[ 3 marks]

GO ON TO THE NEXT PAGE
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(d Non-nervous control of the heart may be affected by several factors. For each of the
following stimuli, state its effect on the heart rate.

() LowpH

an Low body temperature

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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7. In 1999 — 2000, a British crime survey analysed alcohol-related crimes in relation to acts of
violence performed against strangers (persons unknown to the perpetrators) or acquaintances
(family or friends).

TABLE 2: INCIDENCE RATE OF CRIME AGAINST STRANGERS AND
ACQUAINTANCES BY AGE AND GENDER OF THE ASSAULTER

Number of victims (per 10 000 adults)

Gender Age Strangers Acquaintances
Male 16 -19 749 559
20 -24 569 426
25-29 339 2717
30-34 326 148
35-39 101 64
40 - 45 94 61
45+ 66 46
Female 16-19 157 338
20-24 122 88
25-29 70 96
30-34 54 68
35 -39 15 56
40 - 45 20 68
45+ 5 36

Adapted from: T. Budd, “Alcohol-related assault: findings from the British Crime Survey”.
Home Office Online Report 35/3, 2003, p. 25.

(a) (1) Using references to the data in Table 2, comment on the aggressiveness, under
the influence of alcohol, of

a) drinkers in relation to their age

[ 2 marks]

GO ON TO THE NEXT PAGE
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b) males and females in relation to their choice of victim.

[ 4 marks]

(i) Give ONE possible behavioural reason for your answer in (a) (i) b).

[ 1 mark]

GO ON TO THE NEXT PAGE
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(b) Figure 6 below shows the incidence rates of alcohol-related assaults on strangers,
acquaintances and total assaults in 1999 by unit consumption.

(1) On the histogram in Figure 6, write in the missing data above the columns which

represent the totals. [ 1 mark]
900
800 -
2 7004
=
=
<
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2 523
= 500+ :::.:.
'3y Tl
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Q -
2 400- 379 S
3 | 345
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S 300 284 282 //// ,,,.5555
(5] o v D RN
2 S : / .:.:.:/
= --4.-' --.-.- ---.o'
= 2004 159 3:;:;:/ ;.;.;./
2 100 S ‘.1:'-:3/ :3:111/
L 50_ 54 :3:1:3/ ‘3:3:1/ ‘1:}:{%
0 RS SR, S S A7,
1 - 4 Units 5 - 8 Units 9 - 10 Units >10 Units

Number of units of alcohol consumed per day
Strangers Acquaintances m Total |:|
Figure 6. Incidence rate of alcohol-related assault in 1999, by unit consumption

Adapted from T. Budd, “Alcohol-related assault: findings from the British Crime Survey”.
Home Office Online Report 35/3, 2003, p. 25.

(iiy ~ With reference to the data in Figure 6, comment on the relationship between
alcohol consumption in units per day and total assault rate.

[ 1 mark ]

(c) What is the accepted ‘safe limit’ of alcohol consumption in units per day for the average
person?

[ 1 mark ]

Total 10 marks
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(b) Name TWO components of cigarette smoke and describe ONE effect of EACH
component on the body.

Component 1:

Effect:

Component 2:

Effect:

[ 2 marks]

©) Figure 7.2 below shows age standardized mortality rates from coronary heart disease
(CHD) in men and women under 75 years of age in 1998.

Hungary W 77777777 27707

Scotland SIS~~~

Ireland AASIILI IS II IS SIS IS IS
Northern Ireland ? /////f/// 77777777
England & Wales W///////{/////@i '
Us W;// T

Italy
Portugal
Spain
France mm Female
Japan Male
Korea PP

I A e s S B B S S S D BN S BN S At S B I e

0 50 100 150 200 250 300
Deaths per 100 000 population

Figure 7.2. Age standardised mortality rates from CHD, men and women
aged under 75, in 1998

Source: OHE and WHO in Chemistry in Britain.
Royal Society of Chemistry, Thomas Graham House, Vol 38, #9, p 36.

Using Figure 7.2, determine the number of male and female deaths per 100 000
population, that occurred in the USA and Japan in 1998.

USA: Female Male

Japan: Female Male

[ 2 marks]

GO ON TO THE NEXT PAGE
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d Japanese diet consists mainly of fresh fruit, vegetables, rice, fish and soybean curd.
The American diet consists mainly of beef, pork, chicken, rice, potatoes, carbonated and
alcoholic beverages.

Suggest how these differences in diet contribute to the CHD levels in EACH country.

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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9. (a) State FOUR methods that can be used to control mosquitoes.

[ 2 marks]

(b) An increase in the number of cases of mosquito-bormne diseases is closely correlated
with increases in rainfall.

Suggest why these trends are normally correlated.

[ 2 marks]

(c) On the island of Trinidad the mosquito, Anopheles albimanus, breeds in swamps.
Anopheles bellator, another species of mosquito found in Trinidad, breeds in water
trapped between the overlapping leaf bases of bromeliads growing on the trunks of trees
of the rain forests.

In the 1940’s officials in Trinidad sprayed with insecticide and drained numerous
marshes and swamps. However, the incidence of malaria remained unchanged.

Suggest why this campaign failed to reduce the incidence of malaria in Trinidad.

[ 1 mark]

GO ON TO THE NEXT PAGE
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(d) For EITHER dengue OR malaria

(1) name the specific causative agent

[ 1 mark]

(i)  briefly describe FOUR typical symptoms of the disease

[ 2 marks]

(iii) use your knowledge of the habits of the mosquito that transmits the disease to
suggest the part of the day when an individual is MOST likely to be bitten by the
disease-transmitting mosquito.

[ 1 mark]

(e) State TWO precautions that may be taken to reduce the chance of being bitten by a
mosquito which is a vector for EITHER dengue OR malaria.

[ 1mark]
Total 10 marks

END OF TEST

The Council has made every effort to trace copyright holders. However, if any have been inadyvertently
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the earliest opportunity.
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(©) Determine the difference in rice production, in kg ha™!, between the following fields:

One treated with urea only, at a rate of 87 kg ha™! and the other treated with both urea,
at 43.5 kg ha 'and Azolla at 14 t ha™'.

[ 1 mark ]

@) Name TWO factors, other than availability of nutrients from fertilizer, that would
affect rice yield.

[ 1 mark]

(e) Name ONE type of plant compound that requires the functionally useful element in

urea.

[ 1Tmark]

) Suggest TWO reasons why it is better to use plant or animal manure rather than
chemical fertilizers alone for fertilizing crops.

[ 1 mark]

GO ON TO THE NEXT PAGE
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(€:3) Figure 2 below shows a transverse section through the leaf blade of Syringa vulgaris.

Figure 2. Transverse section through leaf of Syringa vulgaris
P. H. Raven el. al. Biology of Plants 6th Edition
W. H. Freeman and Company-Worth Publishers, 1999, p 290.

In the box provided below, draw and label the cells in A, between the parallel lines, in
Figure 2.

[ 4 marks]
Total 10 marks
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2. A group of students investigated the effect of sodium ions on the production of action
potentials in the large neurons extracted from squids. Since the squid is a marine mollusc, they
used a bathing solution of seawater. One neuron was placed in normal strength seawater (A),
and the other in seawater diluted 50:50 with distilled water, (B). They stimulated both
neurons, and recorded the strength of the action potential in millivolts (mV). The results are set
out in Table 1.

TABLE 1. MEMBRANE POTENTIALS IN TWO SOLUTIONS

Membrane Potential mV
Time
Milliseconds Normal Seawater Normal Seawater: distilled water, 50:50

A B
0.0 -50 -50
0.2 -50 =50
04 +50 -30
0.6 +20 0
0.8 —60 +15
1.0 =70 -50
1.2 -60 -60
14 =50 =50

(a) (1) Use the grid provided to show these results graphically.

[ 6 marks]

GO ON TO THE NEXT PAGE
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State TWO differences between the peaks in A and B.

1.

2.

[ 2 marks]

State ONE cause of the differences between the membrane potentials reached
in A and B.

[ 1Tmark]
(b) Figure 3 shows a specialized type of cell.
e ———————— - ————— — — — —
({ { Cell body
g
o
)
>
} Axon
Axon terminals
Muscle fibre
Figure 3. A nerve cell
On the diagram in Figure 3, complete the labelling of the nerve cell.
[ 1 mark]

02207020/CAPE/2006
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3. Figure 4 below shows the stages in the therapy which a sick child undergoes.

Sick patient Well patient

s
g

:

1. Isolated somatic cells
from the patient are

I
(;zggtzizle;lsefg e 7. Symptoms are relieved by

expression of the normal allele

: 1

2. A copy of the

normal allele is 6. Cultured cells are
inserted into viral injected in to the patient
DNA

3. Isolated somatic ] ]

cells are infected 4. The viral DNA carrying the 5. Somatic cells
with the virus . nor.mal)al]ele Inser t-ilmto the containing the
containing the patient’s somatic ce normal allele are
recombinant DNA chromosome cultured

W. Purves et al. Source: Life The Science of Biology 6th Ed.
W. H. Freeman and Company, 2001, p 348.

Figure 4. Stages in the therapy of a sick child

(a) Name the type of therapy that the child is undergoing.

[ 1 mark]

(b) Identify the type of enzymes used to remove the normal allele from the genome of the
donor whose genes are being used in the treatment.

[ 1 mark]

GO ON TO THE NEXT PAGE
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(c) Suggest ONE benefit and ONE hazard of the technique in Figure 4.

Benefit:

Hazard:

[ 2 marks]

(d) Can the change in the genome be passed on to the individual’s offspring? Give ONE
reason for your answer.

[ 2 marks]

(e) The bacterium Escherichia coli has a plasmid, A, in its cytoplasm. Plasmid A carries
genes for resistance to two antibiotics, tetracycline and kanamycin. The gene for
tetracycline resistance has a site for restriction enzyme A to cut and disrupt it.

The genome for corn has two sites for restriction enzyme A on either side of the gene for
comn protein. Restriction enzyme A cuts out an entire functional gene for corn protein.

Restriction enzyme, A, plasmid A DNA and corn genome DNA are mixed together and
recombinant DNA is formed. The recombinant DNA is mixed with a new E. coli
strain that does not have any plasmid A. This E coil takes up the recombinant DNA.

Briefly outline a method of detection and what you would observe if

(1) E coli has taken up no DNA

[ 2 marks]

(ii) E coli has taken up recombinant DNA.

[ 2 marks]

Total 10 marks

GO ON TO THE NEXT PAGE
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SECTION B

You must answer THREE questions in this section. Answer ONE question EACH from
Modules 1, 2 and 3. You MUST write your answers in the answer booklet provided.

(b)

(b)

(©)

(D

MODULE 1
Answer EITHER Question 4 OR Question 5.
Clarify the actions and purposes of the oxidative and decarboxylative reactions
which occur in the mitochondria during the following events:

(i)  Entry and processing of pyruvic acid [ 4 marks]
(it) Rotation of the Kreb’s cycle [ 6 marks]
With the aid of a diagram, give an account of the process of oxidative phosphorylation
(the electron transport chain), to show the roles of hydrogen and electron cariers,

phosphate compounds and oxygen in the production of ATP. [10 marks]

Total 20 marks

Define the following terms:

) Ecosystem [ 1 mark ]
(i1) Habitat [ 1 mark]
(i11) Ecological niche [ 1 mark ]
1v) Food chain [ 1 mark ]

Discuss how the components in an ecosystem function to achieve and maintain
ecological balance. [ 4 marks]

(i)  Explain why the flow of energy through ecosystems is linear and NOT cyclical.
[ 3 marks]

(i1) Explain why food chains are generally limited to three or four links.
[ 3 marks]

In a forest there is a large tree that supports 500 caterpillars and 200 snails. There are five
sparrows that live in the tree feeding on the caterpillars while one large hawk feeds on the

sparrows. Consider this tree and its associated organisms as an ecosystem.

Describe the tree ecosystem in terms of: a pyramid of biomass, a pyramid of numbers
and a pyramid of energy. [ 6 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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MODULE 2
Answer EITHER Question 6 OR Question 7.
Define the following terms and exemplify EACH one with reference to the glucose

concentration of the blood and the endocrine-related actions of the pancreas and/or
the liver:

(1) Homeostasis [ 2 marks]
(11) Set point [ 2 marks]
(ii1) Detectors { 3 marks]
(iv) Regulators [ 3 marks]

What reactions does the liver perform on protein material to process it to the body’s
advantage? [10 marks]

Total 20 marks
Describe the ascent of water in plants from outside the root to the intercellular spaces of
the leaf. Include the role of root pressure, capitlarity, cohesion, adhesion, transpiration
pull and stomata. [10 marks]

Relate the structure of xylem vessels to their function. [ 4 marks]

Plant 1 is placed in a pot with its roots immersed in a dilute solution of potassium
cyanide and an atmosphere of 20 per cent humidity.

Plant 2 is placed in a pot with its roots in distilled water and an atmosphere of
100 per cent humidity.

Discuss the effects these conditions would have on water uptake, mineral ion transport
and transpiration. [ 6 marks]

Total 20 marks

GO ON TO THE NEXT PAGE
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MODULE 3

Answer EITHER Question 8 OR Question 9.

Describe the mode of action of:
(1) Phagocytes [ 2 marks]

(i1) Plasma cells [ 2 marks]

Distinguish between B and T lymphocytes in relation to their origin and maturation
process. [ 6 marks]

Chloe gets a positive pregnancy test on a kit that she has used at home. The box label
says it contains monoclonal antibodies. Her husband doesn’t know whether to trust it.
Chloe, who has studied Biology, persuades him that it is based on sound technology and
is accurate.

What convincing points could she make? [ 4 marks]

Active artificial immunity and passive artificial immunity are two methods of
controlling disease, in cases where recipients do not have the necessary antibodies.

Compare TWO situations in which EACH of these methods is used to BEST advantage.
Give examples to support your comparison. [ 6 marks]

Total 20 marks

Using appropriate examples, recommend the appropriate diet for the following individuals:

(1) A lactating mother [ 2 marks]
(i) Sedentary grandparents [ 2 marks]
(i11) An agricultural labourer [ 2 marks]

For the TWO diseases, HIV/AIDS and diabetes
) state the disease categories under which EACH falls [ 4 marks]
(ii) discuss reasons for their global distribution. [ 5 marks]

Betty, aged 38, eats mainly rice, potato chips, sweet potatoes, macaroni and cheese,
cake and carbonated beverages. Betty is unwell and goes to the doctor who tells her that
she 1s obese, and has developed diabetes. The doctor also tells Betty that she is
malnourished but she indignantly responds that she eats plenty of good food.

With reference to the meaning of the term ‘healthy’, explain why the doctor considers
Betty to be malnourished. [ Smarks]

Total 20 marks
END OF TEST

The Council has made every effort to trace copyright holders. However, ifany have been inadvertently
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SECTION A

Answer ALL questions in this section. You must write your answers in the spaces provided in this
answer booklet.

1. Figure 1 shows the transverse section of the root of a dicotyledon. Study Figure 1 and answer
Questions (a) to (c).

o]
'é‘!b
@

|

)
OYE -
S AL L

N
X

%
@
€
®

oY
5%
D@
L2
351
e
Tl
= oLk A
-.-*e;,l?'@
g:\

X
(3
d
ot 1

1Y

AE
),
f*@
73

£

o
iy
3

o ——— n v

Tt \_.....
¥z . o

3 - W AN
L e y
s, s N

5]
PR
%2

P
A L X
2=ce
R

K
3

Figure 1. Transverse section of a dicotyledon root

Bracegirdle B. S. Miles P, An Atlas of Plant Structure Volume [,
Heinemann Educational Books, 1971, p.67.
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(a) Identify the structures labelled A to H.

A E
B F
C G
D H

[ 4 marks]

(b) In the space provided. draw a plan diagram to show the distribution of the different
types of tissues in Box A in Figure 1. Make your drawing the actual size of Box A.
(No labels required).

[ 4 marks]

(c) If the photograph in Figure ! has been magnified 100 times, what is the actual width of
the specimen from X 10 X,?

[ 1mark]

GO ON TO THE NEXT PAGE
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2. Flower colour in certain plants is controlled by two genes. One gene codes for colour
pigments in the petals, and its alleles are R (red) and r (white). The alleles are co-dominant.
The other gene codes for an enzyme system in the petals that enables the pigments to be
made. and its alleles are C for active enzymes and ¢ for inhibjted enzymes. Plants with
homozygous recessive, cc are unable to synthesize any pigment, and therefore produce white
flowers.

(a) A plant with genotype RRCC is crossed with the double homozygous recessive plant.
State the genotype and phenotype of the F, plant.

@) Genotype

(i1) Phenotype

[ 1 mark]

(b)  State the FOUR different combinations of the alleles carried in the gametes of this F,
dihybnd plant (plant produced in-(a) above).

)
(ii)
(iii)
(iv)
[ I mark]
(c) (1) Use the Punnett Square shown in Table ] to show the genotypes of the F,
generation of this dihybrid cross.
TABLE 1: PUNNETT SQUARE
Gametes —
d
[ 2 marks]
(1) Give the ratio of red : pink : white flowers.
Red : Pink : White
[ 3 marks]

GO ON TO THE NEXT PAGE
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(d) A group of students determined the Chi-squared value from the figures shown in

Table 2, which represent a monohybrid cross between CC (colour enzymes) and cc (no
enzyme for colour).

TABLE 2: MONOHYBRID CROSS BETWEEN CC AND cc

Colour, C No Colour, ¢
Observed results (0) 95 35
Expected ratio 3 1
Expected results (E) 97.5 32.5
O - FE
[0-EJ*
[O-E]*+E
, , [0-E]*
Chi-squared is the sum of ~——— =

[ 4 marks]

GO ON TO THE NEXT PAGE
02107020/CAPE/2008




-7 -

() The students used the Table of Chi-squared values shown in Table 3 to determine whether
the value you obtained in (@) on page 6 indicates that the difference between the observed
and expected results are acceptable or not acceptable as being due to chance alone.

TABLE 3: TABLE OF %2 VALUES

Degrees of | Number

Freedom | of Classes Chi-squared Values
1 2 0.46 1.64 2.71 3.84 6.64 10.83
2 3 1.39 3,22 4.61 5.99 9.2] 13.82
3 4 2.37 4.64 6.25 7.82 11.34 16.27
4 5 3.36 5.99 7.78 9.49 13.28 18.47

Probability that chance
alone could produce 0.50 0.20 6.10 0.05 0.01 0.001
this deviation (50%)  (20%) (10%) (5%) (1%) (0.1%)

6)) How did the students determine the degrees of freedom?

[ 1 mark]

(i)  The students checked the 5% probability in order to determine whether the result
was significant or insignificant. What was their decision, and why?

[ 2 marks]

(1) [f the Chi-squared value had been 7.0, what information could have been
gained concerning the results of the monohybrid cross experiment?

[ 1 mark)]

Total 15 marks

GO ON TO THE NEXT PAGE
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Figure 3 shows the structure of a mammalian ovum and sperm. Study Figure 3 and answer

Questions (a) and (b).

Corona
pdiata Acrosome
Cytoplasm Head
Nucleus
Nucleolus =
—|Neck
Nucleus N.hddle
piece
Zona ]
pellucida 3
' | Tail
i 140 pm I
Ovum Sperm : i
2.5 pm

Figure 3. Structure of a mammalian ovum and sperm

http:/fwww.humanillnesses.com/original/images/hdc_0001_0003_0_img0209.jpg

State FOUR structural differences observed between the ovum and the sperm.

(a) (1)

[ 4 marks]

GO ON TO THE NEXT PAGE
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(1) Based on features observed, comment, using two points, on how the ovum and
the sperm are suited to their respective functions.

[ 4 marks)

(b) Explain why some scientists regard the ovum at the stage shown in Figure 3, to be a
secondary oocyte.

[ 2 marks]

GO ON TO THE NEXT PAGE
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®) (1) Keratin, a protein found in hair, is made up of a helices. Describe the a helix
bond in keratin.

[ 2 marks]

(ii)  In contrast to keratin, fibroin, a protein found in silk, is made up of 8 pleated
sheets. Comment on TWO differences in physical properties of these proteius.
Write your answer in the table below.

a helixes B pleated

[ 2 marks]

(iii)  Figure 2 shows another two structural bonds found in proteins.

| H—C—H H—C—H

C Side chain
V. H !
O/ \0: ...... H( | /H of cysteine SH S
/7 \ sn S
| | | B
[ / | H—C—H H—C—H
/ | I I |
A
Figure 2. Structural bonds in proteins
Identify the TWO bonds labelled A and B as shown in Figure 2.
A
B
[ 2 marks]

GO ON TO THE NEXT PAGE
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(b) State THREE reasons why mitosis is important in the life cycle of a eukaryotic organism.

1.

2.
3.
[ 3 marks]
(©) Figure 3 shows two phases of the early stages of Meiosis I. Inthe labelled boxes provided

in Figure 3, DRAW three consecutive phases to illustrate the MAIN changes that occur
between the two phases shown.

Figure 3. Diagrams showing two phases in Meiosis I
[ 6 marks]

Total 15 marks
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(b) The pawpaw has male and female flowers which are borne op different plants.

(1)  State the term used to describe this reproductive feature.

[ 1 mark ]
(if)  State ONE disadvantage to the plant in having this feature.
[ 2 mark ]
(c) (i)  Plants can also be propagated non-sexually. Suggest TWO mechanisms that

occur NATURALLY in plants to aid NON-SEXUAL propagation.

[ 2 marks)]

(i1) State ONE advantage of the mechanisms you identified in (¢) (i).

[ 1 mark]

(@) Methods exist for the artificial propagation of plants utilizing small amounts of plant
materials. Discuss THREE advantages of these methods over the natural methods of
non-sexual propagation.

[ 3 marks]

Total 15 marks
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6. (a) (1) State the functions of EACH of the following in oogenesis in humans:
a) gonadotrophin releasing hormone
b) luteinising hormone
¢) follicle stimulation hormone. [ 4 marks]

(ii)  BExplain how these hormones function in males as compared to females.
[ 3 marks]

(b) The inhibition of the production of luteinising hormone and follicle stimulating
hormone by oestrogen and progesterone is the basis of one contraceptive method in
females. Comment on why the same principles CANNOT be applied to develop a
male hormonal contraceptive. [ 4 marks]

(¢) In addition to similarities, differences exist between oogenesis and spermatogenesis.
Discuss TWO significant differences with respect to the timing of oogenesis and

spermatogenesis. [ 4 marks]

Total 15 marks

END OF TEST
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SECTION A

Answer ALL questions. You must write your answers in the spaces provided in this answer
booklet.

1. Figure 1 shows the apparatus used to investigaie oxygen uptake in small organisms.
Syringe Manometer (capillary
U-tube containing U

coloured liguid) Calibrated [E]:D
scale

\'I‘ap

\
{_2—- g I (closed
doring
'W— X

F experiment)

- .
.
1 = T\
1
'
1

Perforated ganze basket 1 E l

Small invertebrates

LY
LAALE ALY LLALY AL RALLY LALRY )\Qf
1

Filter paper

-§ W—Filter paper
Potassium hydroxide
solation (absorbed CO,)

Tube A Tube B

Potassivm hydroxide
solution (absorbed CO,)

C

=R

Figure 1. Apparatus to investigate oxygen uptake in small organisms

hrip://images.google.ti/imgres 7imgurl=http://www.biologymad.com/PhotosynResp/
Photos19.gif&imgrefurl=htip://www.biologymad.com/PhotosynResp/PhotosynResp.htm&h=
412&w=563&sz=14&hl=en&start=15&tbnid=5_NcsDmUuRodzM: &tbnh=97&bnw=133
&prev=/images%3Fq%3D%2560respirometer%2527 %26svnum%e3D10%26h1%3Den%
26lr%3D%26sa%3DN
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(a) Explain how the apparatus is used to measure the rate of oxygen uptake by organjsms.

[ 6 marks]

GO ON TO THE NEXT PAGE
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Calculate the rate of oxygen consumption for germinating peas at BOTH
temperatures using the time interval between 10 and 20 minutes.

Rate at 10°C:

Rate at 25°C:

[ 2 marks]
Comment on the differences in oxygen consumption observed between

a) germinating peas at 10°C and 25°C

[ 1 mark]

b) germinating and dry peas.

[ T mark ]

Total 15 marks

GO ON TO THE NEXT PAGE
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{c) Figure 4 is an electron micrograph of a plant structure.

Figure 4. Electron micrograph of a plant structure

Roberts M., Reiss M. and Monger B., Advanced Biology.
Nelson, 2000, p. 259.

(1) Identify the structures, X, Y and Z in Figure 4.

X

Y

Z

[ 1 mark ]
(i1) State how EACH of these structures is adapted to its function.

X

[ 3 marks]

Total 15 marks

GO ON TO THE NEXT PAGE
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FFO (thousands), Obesity (millions)

10
5
1985 1990
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SECTION B

Answer ALL questions. You must write your answers in the answer booklet provided.

4. (a)

()

©

(d)

(®)

©)

(b)

(©
(d)

Describe the structure of the thylakoids and explain clearly how they are adapted to
their function. [ 4 marks]

Clarify the pathway and productivity of a ground electron from its entry into
Photosystem 1 to its incorporation into a reduced phosphate containing product.

[ 4 marks]

Explain the term ‘ecological pyramid® and distinguish between the THREE major types
of ecological pyramids. [ 4 marks]
Discuss how epnergy flows through an ecosystem. [ 3 marks]
Total 15 marks

Describe the ways in which red blood cells and haemoglobin molecules are effective
in maximising the uptake of oxygen. [ 4 marks]

The Bohr Effect has implications for the stability of oxyhaemoglobin in active
muscle tissue. Explain this effect. [ 4 marks]

The normal concentration of glucose in human blood is 90 mg per 100 cm® and even
after t