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1,

The diagrams represent two plants found in a Bahamian ecosystem.

(a)

(b)

(©)

(d

plant A plant B

Name the ecosystem in which these plants are found.

[1]
State the name of plant A and plant B.
A
B (2]

Zonation occurs in the mangrove ecosystem.

(1) State what is meant by the term zonation.

[1]

(i1) Identify the zone in which plant A is found in this ecosystem.

[1]

State ONE natural and ONE man-made threat to the ecosystem named in (a).

natural

man-made

[2]




(e) (i) State TWO reasons why this habitat should be conserved.

(2]

(i1) Suggest ONE method that can be used to conserve this ecosystem.

[1]

TOTAL MARKS [10]
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2.

The question below is about blood.

(a)

(b)

(©)

Complete the table using a tick (v' = true) or a cross (X = false) to show if each statement
applies to red blood cells or to white blood cells. The first statement has been done for
you.

statement red blood white blood
cell cell

numbers may increase following

. . X v
infections

transports oxygen

contains a nucleus

has a biconcave shape / disc shape

engulfs bacteria

[4]

People are often asked to donate blood during blood drives in the community.
(1) Where is this donated blood stored?

(1]

(i1) Why is it important to have stored blood?

(1]

State which blood group is known as the “universal donor” and give a reason for your
choice.

blood group

reason

[2]




(d) Julie is in need of a blood transfusion.
She has blood group B.

Describe the possible effects of giving Julie a transfusion with blood group A.

2]

TOTAL MARKS [10]
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3. The graph shows the mass of three different air pollutants released into the atmosphere each year
from 1990 to 2010.

600
500 s
mass -
N
released 400
each year/ .
tonnes 300 = KEY
= - - «<—— carbon monoxide
200 ==
=1 < sulfur dioxide
100 ; g
== - «— hitrogen oxide
0
1990 1995 2000 2005 2010
year
(a) Define the term pollutant.
[1]
(b) (i) Identify the air pollutant that showed the smallest change in the mass released

into the atmosphere from 1990 to 2010.

[1]

(i1) Identify the air pollutant for which 360 tonnes was released into the atmosphere
in 2000.
[1]
(c) (i) Calculate the change in the mass of sulfur dioxide released into the atmosphere

from 1990 to 2010.

Show your working.

(2]



(ii) List TWO reasons for the change in the mass of sulfur dioxide released into the
atmosphere from 1990 to 2010.

(2]
(d) Another common air pollutant produced from man’s activities is carbon dioxide.

(i) Name the key environmental problem caused by this pollutant.

[1]

(ii) State TWO adverse effects this problem has on the ABIOTIC environment.

(2]

TOTAL MARKS [10]
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4. The diagram represents the human digestive system and associated organs.

(a) Name the structures labelled P, Q and R.

P

Q

R [31]
(b) Complete the table by writing in the letter of the structure where each function occurs.

Each letter may be used once, more than once or not at all.

function letter

absorption of nutrients into the bloodstream

production of bile

where digestion of proteins begins

[2]




(©)

(d)

The pancreas is a part of the digestive system.

Name an enzyme produced by the pancreas, the food nutrient it acts on and the product of
this action.

name of enzyme

food nutrient

product [3]

State the roles of the pancreas and liver in reducing blood sugar levels.

pancreas

liver

[2]

TOTAL MARKS [10]

|Turn over



0=

Microbes are used in the production of many different food items.
(a) The table below shows information on the production of two food items.

Complete the table by filling in the missing information.

name of chemical product(s)
T microbe used in | group microbe | of microbe used in
production of belongs to production of food
food item item
bread fungi
Lactobacillus lactic acid
[4]
(b) During the production of both food items, the microbes carry out the process of anaerobic
respiration.
(i) Define anaerobic respiration.
[1]
(i1) Write the word equation for anaerobic respiration in bread making.

2]




= i =

(c) The information below comes from the nutritional label found on one of the food items

in part (a).
NUTRITION amount/serving amount/serving
FACTS Total fat O g Potassium 8§ mg
Serving size Saturated fat 0 g Carbohydrates 23 g
1 container (150 g) Trans fat O g Dietary fibre Og
Kilojoules 585kJ Cholesterol 20 mg Sugars 21 g
Kilojoules from fat 0 Sodium 5mg Protein 12 g
(i) State the energy content, in kilojoules (kJ), of two and half containers of this
food item.
[1]
(ii) Which food nutrient supplies most energy?

(1]
(iii) Why may this food net be a healthy choice for a person with heart disease?
(1]

TOTAL MARKS [10]
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6. The diagram represents the changes that occur during the menstrual cycle of a woman.

(a) (i) Name the structures labelled R, S and T.
R
S
T [3]
(ii) In which labelled structure does implantation occur?

[1]

Use the calendar below to answer the following questions.

NOVEMBER

SUN MON TUE WED THU FRI SAT

1 2 3 4 5

6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 20 26

27 28 29 30




(b)

(©)

(d)

(e)

A8

The woman’s menstrual cycle begins on Tuesday 1st November.

(1) Place the letter X on the calendar on each of the five days that menstruation is
typically expected to occur. [1]
(ii) Place the letter Y on the calendar on the day that ovulation is most likely to
occur, [1]

How many days, on average, does a menstrual cycle last?

[1]

A number of hormones are involved in the menstrual cycle. The concentration of one of
the hormones, in the blood, drops dramatically several days after ovulation if fertilisation
has not occurred.

State the name of this hormone.

[1]

Explain how knowledge of changes during the menstrual cycle can be used to prevent
pregnancy.

[2]

TOTAL MARKS [10]
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7.

il

The diagram shows a section of human skin.

(@)

(b)

(i) Name the structures labelled P and R.

P

R [2]
(i1) State the effect of cold temperatures on structures P and R.

structure P

structure R [2]

(iii) Which term is used to describe what happens to structure S at cold temperatures?

[1]

Give the name of layer Q and state TWO functions of this layer.

name

function 1

function 2

[3]




.

(c) Mammals are described as endotherms and reptiles are described as ectotherms.

Distinguish between the terms ectotherm and endotherm.

(2]

TOTAL MARKS [10]
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An investigation was set up to observe growth patterns in plants.
Two pots, P and Q, each containing three young plants of the same age and height, were placed
inside a large cardboard box. A circular hole was cut in one side of the cardboard box and a

directional stimulus was placed outside the hole at X.

The young plants had all been grown under the same conditions but the young plants in pot Q
received an additional treatment as the investigation was set up.

The diagram shows the appearance of the seedlings after they had been in the box for four days.

/ E
/ ;
; S— Hole
. at X
o
/
i
b
¥
/
/
/
5
e
¥
.
o
(a) (1) Identify the directional stimulus placed at X.
(1]
(i1) State the term used to give the growth response in the plants in pot Q.

(2]

(iii) Name the plant hormone responsible for this growth response.

[1]




(b)

(©)

oA

(iv) Explain how this hormone named in (a) (iii) causes this growth response.

(2]

From your observations of the diagram, suggest and explain why the plants in pot Q do
not show the same response as the plants in pot P.

2]

In modern agriculture, farmers tend to use synthetic plant hormones for herbicides.

What are herbicides and what are they used for?

[2]

TOTAL MARKS [10]
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SECTION A
Answer ALL questions in this section.

A student carried out an experiment to investigate how different sources and concentrations of
potassium ions affect the growth of roots.

Five stem cuttings of the same size were removed from a plant and each was placed into a flask
containing distilled water to which different sources and concentrations of potassium ions had
been added.

Each of the five flasks was set up as shown in the diagram below.

air—— (R ~~_plant
black paper
covering flask

solution ~ - roots

containing

All other conditions were kept the same. After 20 days, the length of any roots that had grown were
measured.

(a) State the name of the process used for the uptake of ions by plant roots.

[1]

(b) Potassium ions are important for the growth of roots.

State ONE OTHER reason why potassium ions are important in plant growth.

(1]

(c) In the experiment, suggest a reason for supplying the solution containing potassium ions
with air.

[2]



(d) The student carried out five trials of the experiment using solutions containing different
sources and concentrations of potassium ions.

After 20 days, the student measured the length of the roots in each trial and calculated the
average length.

The results are shown in the table.

somrcesfpolnssion foms concentratison/g average root
per dm length/cm
Control solution (pure water) 0.00 11.00
Potassium humate 4.00 11.00
Potassium humate 8.00 13.00
Potassium silicate 4.00 12.00
Potassium silicate 8.00 14.00
(i) Which solution of potassium ions (source and concentration) was most effective

at increasing root growth?
Give a reason for your answer.

solution

reason

2]

(i) Which solution of potassium ions (source and concentration) had no effect on
root growth?

Give a reason for your answer.

solution

reason

(2]

|Turn over



(e) For healthy plant growth, several other mineral ions should be added to the solution.
) Name ONE mineral ion that should be added to the solution so that the plant can
produce chlorophyll.
[1]
(ii) Name ONE mineral ion that should be added to the solution so that the plant can
produce DNA.

[1]

TOTAL MARKS [10]




2 A farmer added nitrate-containing fertiliser to his crops. The table shows how crop yield is affected
by the mass of nitrate-containing fertiliser added.

mass of fertiliser/ crop yield/
kg per hectare tonnes per hectare

0 15

50 18

100 22

150 32

200 32

250 32

(a) Explain why farmers add nitrate-containing fertiliser to their Crops.

[1]
(b) Plot a line graph of the data shown in the table. (4]

[Turn over



(©)

(d)

What mass of fertiliser would you advise farmers to use on their crops?

Suggest a reason for your answer.

(2]

Identify ONE environmental problem that may result from using excess nitrate-
containing fertilisers on crops and explain TWO effects of this problem.

[3]

TOTAL MARKS [10]



3 The diagram shows a process that takes place between non-sister chromatids of homologous
chromosomes.

(a) (1) What is this process called?

[1]

(i1) During which stage of meiosis does this process take place?

(1]

(iii) Describe what happens during this process?

[2]

(iv) State how the cells produced are affected by the above process.

[1]

(b) The structure below represents the basic unit of a DNA molecule.
Q
(1) Name the basic unit of a DNA molecule.

[1]

[Turn over



(ii) Identify the part labelled Q on the diagram above.

Random changes may occur in the DNA molecule.

(i) What term describes these random change to DNA molecules?

[1]

(iv) Some of these random changes only affect a single basic unit of a DNA molecule.

Put an X on the diagram of a basic unit of a DNA molecule to identify the part
that will be different as a result of this type of change. [1]

(v) Name ONE factor that increases the occurrence of these random changes.

[1]

TOTAL MARKS [10]



The diagram shows a kidney nephron.

(a)

(b)

(c)

Name part P and state its role in the formation of urine.

Name of part P

Role

(1]

[2]

Some useful substances are reabsorbed by the kidneys.

On the diagram, place an X where reabsorption of glucose takes place.

[1]

The table shows the concentration of some of the substances found in samples of blood
plasma, kidney filtrate and urine collected from a person.

concentration/g per dm?3
substance

blood plasma filtrate urine
water 930.0 930.0 920.0

protein 78.0 0.0 0.0
urea 0.3 0.3 20.0

sodium ions 2.8 2.8 3.5

(i) Explain why there is a difference in the concentration of protein in the blood

plasma and protein in the filtrate in the nephron.

[1]

[Turn over



(d)

(e)

=10

(i1) Suggest a reason why the concentration of urea and sodium ions is higher in the
urine than in the blood plasma and filtrate.

[1]

ADH (antidiuretic hormone) affects water balance in the body.

State the name of the gland that release ADH into the blood and what change in the blood
plasma would cause an increase in the release of ADH.

Name of gland

State what changes in the blood plasma

[2]

If both kidneys of an individual become infected they may fail to function temporarily.

(1) Name the type of treatment this individual has to undergo.

[1]

(ii) State one limitation of this treatment.

(1]

TOTAL MARKS [10]
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SECTION B

Answer TWO of three questions in the spaces in this booklet.

The diagram represents a coral polyp.

(a)

(b)

tentacles

)
(i)

stomach
hard ~

zooxanthellae in
skeleton

coral cells

Describe how a coral polyp obtains its food by filter feeding. [4]

Name and describe the relationship between the coral polyp and the
zooxanthellae. [3]

A survey was carried out by a group of marine biologists to determine the population of

a coral species on a reef in Eleuthera. The diagram below represents the sample area for
the 10 quadrats taken on the coral reef.

—
o 0
ofo ¢} KEY
° ¢ @ © O coral colony
e 1 3

—© 5 (? position of

° F3lo o quadrat
g el S —

O (@) O

[Turn over
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The data collected was recorded in the table below from the area sampled.

quadrat co-ordinates number of coral colonies
22 1
2.8 1
53 P
4,9 1
5,3 5
6,7 Q
7.2 2
8.6 R
9,9 1
10,4 1
(i) Complete the table by stating the number of coral colonies present in quadrats P,
Q and R. [1]
(i1) Calculate the average number of coral colonies per quadrat. [2]
(iii) Suggest TWO ways that this investigation could be improved. [2]
©) A more recent survey of the same reef shows that there was a decrease in the coral colonies.

Name ONE natural and THREE man-made threats to the coral reef and for each threat
describe specifically how it would cause a decrease in the coral colonies. [8]

TOTAL MARKS [20]
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This question is about the human respiratory system.

(a) Air is drawn into the lungs through the trachea and bronchi.

Describe how the trachea and bronchi aid in protecting the lungs from pathogens.  [5]
(b) Describe the actions of the ribs, intercostal muscles and diaphragm during inspiration.
(c) Race walking is a competitive athletic event in which at least one foot must be in conte[liz

with the ground at all times. In running events, both feet may be off the ground at the same

time.

The graph shows how the Oxygen uptake of an athlete varies with their speed when race

walking and running.

race walking running
ey
60 . i s g -
P T it
oxygen uptake/ 40
cm’ per kg per minute
204
0 I | I I I I | I I | |
0 4 8 12 16 20

speed/km per hour

(i)

uptake when race walking.

(i)
graph.

(d)

Describe THREE adaptations of gas exchange surfaces.

Calculate the difference in the individual’s minimum and maximum oxygen

2]

Describe the trends and patterns in the oxygen uptake of the athlete shown in the

[4]
[6]

TOTAL MARKS [20]
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The diagram shows the external view of a leaf from a plant and a cross-section plant and a
cross-section through part of a vascular bundle from the same leaf.

(a)

(b)

(c)

(i) State the type of leaf shown in the diagram. Using the diagram, give TWO

reasons for your choice. [3]
(i1) State the name of tissue P in the diagram and give its function. [2]
(iii) Describe THREE adaptations of tissue P. [3]

The table shows the transpiration rate from the leaf over a 12-hour period, on a hot, clear,
windy day with low humidity.

— transplrat;on
T rate/cm
per hour
8a.m. 0.19
2p.m. 0.35
Sp.m. 0.28
8p.m. 0.15

State and explain the changes in transpiration rate from 8a.m. to 2p.m. and from
2p.m. to §p.m. [4]

Sexual reproduction in flowering plants involves pollination followed by fertilisation.

(1) Describe fully the events after pollination which results in fertilisation. [4]



=I5

(i1) Add a labelled structure to the diagram to show how fertilisation occurs after
pollination. [2]

(iii) State TWO changes that occur in a flower following fertilisation. [2]

TOTAL MARKS [20]
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I (a) Vanny was asked by his teacher to prepare a microscope slide of a stained squashed
sample of an onion root tip.

N 4 6mm of root tip

He carried out the following steps.

1. From the onion root tip, cut the first 4-6mm and place on a microscope slide.
2 Add 3 drops of stain solution to the tip and wait for 1 minute.
3. Gently place a coverslip over the stained root tip.
4., Press down firmly on the coverslip, taking care to ensure the coverslip does not break.
3 Clean up the excess stain from the edges of the coverslip.
(1) Name the apparatus used to place the stain on the slide.
(1]
(i1) State why the stain was left for one minute before placing the coverslip on the slide.

[1]

(iii) What is the purpose of the stain in step 2?2

[1]

(iv) State the reason for pressing down firmly on the coverslip in step 4.

(1]




™)

Explain how the excess stain can be removed in step 5.

[1]

(b) In a second experiment, Misha was asked to prepare a wet mount microscope slide of a
human cheek cell. The diagram shows 3 steps from her procedure.

®

(i)

(iif)

@iv)

STEP 2

S/
L2Y

STEP 3

Identify the apparatus used to remove the cheek cells in step 1.

(1]
State ONE step that is missing from the procedure.

[1]
Describe what is being carried out in step 3.

2]

During step 3 it is important that the coverslip is not broken.
State ONE other problem that must be avoided in step 3.

(1]
TOTAL MARKS [10]

[Turn over



2 During an ecological field study, students collected four species of invertebrates. The four species
are shown in diagrams A, B, C and D. The four diagrams are all drawn at 5x magnification.

C D
(a) Complete the table to record features of invertebrates A, B, C and D.
number of
invertebrate | number of legs dIStm,ct DAL num.ber ot
forming the wings
main body
3
0

cSla|l=m | »
N

[4]




(b) (i) Use the diagrams and the completed table to identify the letter of the invertebrate
that is different from the other three.

letter [1]

(ii) State ONE other visible feature, not recorded in the table, which is different for
the invertebrate that you identified in (b) (i).

[1]

(c) (i) State the length of the diagram of invertebrate A along line P.
length of line P = [2]
(ii) Invertebrate A is shown five times larger than life size.

Calculate the actual length (life size) of invertebrate A.

Show your working.

actual length = [2]

TOTAL MARKS [10]
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The diagram shows how three potometers were set up and used to compare the rate of transpiration
in three different conditions. The time taken for the air bubble to move 5cm was recorded under
each condition.

leafy shoot

glass U tube clear plastic bag

air bubble

water in tube )

condition A condition B condition C

The experiments were carried out four times under the three conditions. The set of results recorded
for each condition are shown in the table as set 1, set 2, and set 3. The table does NOT show which
condition applied to each set of results.

time for bubble to move 5cm/s
trial number
set 1 set 2 set 3
1 48 60 83
2 81 40 92
3 40 26 68
o 69 22 87
Average 39.5 37.0
(a) Calculate the average time taken for the bubble to move 5c¢m in the third set of results.
Write your answer in the table. [1]
(b) (i) Identify which condition, A, B or C, was used to obtain each set of results.
Set 1
Set 2

Set 3 2]




(i) Give a reason for your choice for condition B.
[1]
(©) (i) Explain why averages were calculated in this investigation.
[1]
(ii) Identify the anomalous result in set 2.
[1]
(iii) Identify TWO possible sources of experimental error.
1
2
(2]
(d) Predict how the average time would be different if grease was spread over the surfaces of
the leaves, giving a reason for your answer.
2]

TOTAL MARKS [10]
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4.

The diagram below was taken from a student’s skill D design for investigating factors that affect
the process of germination. In this design, two different environmental factors are investigated.

seed in air

seed
partially —
in water

b Water
seed —

inside water

(a) Which TWO environmental factors are being investigated in this skill D design?

(1]

(b) Write a step by step method of how this investigation was set up based on what is shown
in the diagram. In your method include names of apparatus, quantities of materials used
and the length of time apparatus was left in order to collect results.

[4]




%8

(c) The seeds selected for this investigation by the student were dry, broad bean seeds which
he purchased from the food store.

(1) What must be done to the dry seeds prior to the experiment?

[1]

(ii) Explain why this must be done.

[1]

(d) Suggest why it is important that all seeds are of the same species and age.

(2]

(e) Describe how the student could improve the accuracy of the results.

[1]
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