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(a)

(1)

(i)

SECTION A
Answer ALL questions in this Section.

Define the term breathing.

W [2]
There are two phases involved in the breathing process.
=
7
Diagram A Diagram B
Using the diagrams, list which phase is taking place in Diagram A
State two reasons, visible in the diagram to support your answer.
Phase in Diagram A
Reason 1
Reason 2
[3]

[Turn over



®)

(c)

The table shows the percentage composition of oxygen and carbon dioxide in inspired
and expired air.

Gas % inspired air % expired air
Oxygen 21 16
Carbon dioxide 0.04 4
(i) Explain the change in gas composition between inspired and expired air.
[2]
(i1) Calculate how many times greater the concentration of carbon dioxide is in

expired air compared to inspired air.

[1]

The diagram shows a single alveolus.

carbon
dioxide oxygen

Gas exchange between the alveolus and the blood in the capillary occurs through the wall
of the alveolus.

Give two ways in which the alveolus is adapted for gaseous exchange.

1

) - , [2]

TOTAL MARKS [10]



2. (a) The diagram shows a flask full of water at 10°C, sealed with a bung. A long glass tube
passes through the bung into the water. The water level in the tube is at X.

bung X

glass flask

water

The flask is placed in hot water. The water level in the glass tube falls a little below X at
first. It then rises above X.

Explain the following:
(1) The water level falls a little below X at first.

[2]
(i1) The water level rises above X.

[2]
(iii) After 5 minutes, the water rises more than it falls.

[1]

A

c1

[Turn over
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(b) A student tested four different types of fleece, J, K, L and M, to find which would make
the warmest jacket. Each type of fleece was wrapped around a can which was then filled
with hot water. The temperature of the water is taken every two minutes for 20 minutes.

thermometer

w lid

hot
fleece

can

- heat proof mat

The graph shows the student’s results.

Temperature/ 30t
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In each test, the water cooled faster during the first five minutes than during the
last five minutes. Explain why this happens.

2]




(i)

(ii)

Estimate what the temperature of the water in the can wrapped in fleece K would
be after 40 minutes.

— [1]

Which type of fleece, J, K, L or M, should the student recommend to be used in
the jacket?

Give a reason for your answer.

[2]

TOTAL MARKS [10]
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A student carries out a reaction using aqueous sodium hydroxide and dilute sulphuric acid, to

investigate the temperature change. The word equation shown describes this reaction.

sodium hydroxide + sulphuric acid — sodium sulphate + water

(@)

(b)

Temperature | 20

change/°C

Write a balanced symbol equation for the reaction shown.

e [

A student added 20 cm® of dilute sulphuric acid to a beaker and recorded the temperature.
They then added 5 cm® of aqueous sodium hydroxide, stirred and recorded the temperature.
This was repeated until 45 cm® of aqueous sodium hydroxide has been added. The results

of the investigation are shown on the graph.

40 S — .
| | | | | |
| 35 e —I - ~‘ mmmmm - + ] 1 |

25— ‘ ST [WSS—— -t ]

| 3 ' | '
[ | :

15 | -+»~ - . |
| 0t i | | |
| 0 * il ! y MMHAL,_, TR 4 |
' 0 10 20 30 40 505

 Volume of aqueous sodium hj.fcirra:mriﬂaré751{‘in:le:d.."cm3 |
(i) Suggest how the results on the graph show that the reaction is exothermic.

(1]




(ii) Describe an exothermic reaction in terms of the energy involved in bond breaking
and bond making.

B3]
(c) (i) Identify two factors that may affect the temperature change recorded in the
investigation.
L.
2 [2]
(i) Why does the temperature begin to decrease when 35 cm’ of sodium hydroxide
is added?
[1]
(d) Suggest one other exothermic reaction.
[1]

TOTAL MARKS [10]

i
i
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4. Nitrogen gas is found in the Earth’s atmosphere.

(a)

(b)

(c)

(@

What percentage of the air is made up of nitrogen gas?

[1]
The diagram shows a nitrogen molecule.
__,.-f_' # 7_“'\.‘- > il “u
" /,
." lr : | !
X _
e NIX IN §
\ % / ¢
. ty i
Suggest why nitrogen is unreactive.
[2]
Why is nitrogen important for plants and animals?
[1]
The diagram shows a simplified version of the nitrogen cycle.
A (’ Nitrogen in the air
Ammonia Plants D
\ | C
B Nitrates in the soil
(i) Write the chemical formula for the nitrate ion.
=]




(e)

—]]=

(i1) Name the type of organism found in the soil that assists in the conversion of
nitrogen to ammonia in step A of the diagram.

= [1]

(iii) Name the group of plants that have the organism named in (ii) in their root
nodules.

[1]

Ammonium sulphate (NH,),SO, is a fertiliser that can be made by reacting ammonia with
an acid.

(i) Name the acid that reacts with ammonia to make ammonium sulphate.
SR, | |
(ii) Calculate the relative molecular mass of ammonium sulphate, (NH,),SO,.
Show your working.

2]

TOTAL MARKS [10]
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(a)

(b)

—] P

SECTION B
Answer any two questions.

The table shows the melting point of elements in Group 1.

Element Melting point °C

lithium 181

sodium 98

potassium 63

rubidium X

caesium 29
(i) Plot a bar chart to show atomic number against melting point. [4]
(ii) Determine the melting point of rubidium. _ [1]
(iii) Describe the trend in melting point of the Group I elements as you go down the
group. (1]

Hydrogen has some characteristics similar to the elements in Group I

(i) State one way in which hydrogen is like the other Group I elements. [1]
(ii) State one way in which hydrogen is different from the other Group I elements.
[1]



()

(d)

-13—

The table shows information about some Group VII elements.

Name Formula | State at room Colour of gas Melting point
temperature
(20°C)
chlorine , -107
bromine orange-brown 7
iodine L purple 114
(1) Complete the table. [3]
(ii) Fluorine is another Group VII element. State the atomic number and the
electronic configuration of fluorine. [2]

(ii1) The reactivity of the Group VII elements decreases as you go down the group.
Explain why fluorine is the most reactive element in this group. [3]

Calcium is a Group II element. It reacts with a chlorine molecule to form calcium
chloride.

(i) State the symbol equation for this reaction. [2]
(i1) Draw a dot-and-cross diagram to show the bonding in calcium chloride. [2]
TOTAL MARKS [20]
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(a)

(b)

<1

In January 2020, in an effort to protect the global environment, The Bahamas Government
transitioned toward a ban of single-use plastic products: bags, straws, food utensils and
polystyrene cups.

(i) Discuss why this was considered necessary. [3]
(ii) Suggest two other ways in which governmental policy seek to protect our
environment. [2]

Biotechnology has resulted in the development of bacteria to assist with reversing the
damage to our environment.

(i) Identify the kingdom to which bacteria belong. [1]
(ii) List three characteristics of organisms in the kingdom identified in (i). [3]
(iii) Define biotechnology. [2]

(iv) List two other beneficial uses of technology.
Briefly discuss each example given. ’ [6]
(v) Sometimes biotechnology can have a negative impact on our environment.

Identify and discuss one way in which biotechnology can negatively impact the
environment. [3]

TOTAL MARKS [20]
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Ann clamped a ruler to a desk. She pressed down on the ruler and then let it go.

(a)

(b)

Sound exists as a type of wave.
(i) What type of wave is a sound wave? [1]
(ii) How are sound waves produced? [2]

The diagram shows two waves

Name one quantity that is the same for the two waves [1]

[Turn over



(c)

(d)

=16

Ann fixed a pen to the end of the ruler. Jack moved towards the table with a piece of paper
touching the pen. Jack moved steadily and Ann plucked the ruler once.

The diagram shows the pattern the pen made.

X T X ‘

a b Z c
(i) What happened to the volume of the sound between X and Y? [1]
(ii) Explain what the pattern tells you about the sound at point Z? 2]

Ann and Jack then decide to make a musical instrument. It is shown in the diagram below.

To make a sound, Jack pushes a stick down and lets it go.
(i) Describe how Ann and Jack can make the sound louder. [1]

(i1) Describe how the length of the stick affects the pitch of the note. [1]



(e)

(f)

iy

The diagram shows a bat using echo location to find a moth. The pulsed wave is transmitted
from the bat, which is then reflected off the prey which is then received by the bat.

The time taken to receive the echo is 0.2s after transmission. Take the speed of sound in
air to be 343 m/s.

(i) Calculate how far the bat is from the moth. [4]
(ii) A wave has a frequency of 15Hz. The wavelength is 125m. Calculate the speed
of the sound. Show the working and include the unit. [3]

A student claps his hands in an enclosed stairwell. He hears the echo 0.3s later.

He used the speed of sound to calculate the height of the stairwell.

(i) Give two reasons why the height of the stairwell might not be accurate. [2]
(ii) Suggest how the measurement could be improved. [2]

TOTAL MARKS [20]
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Question ..........
Write on both sides of the paper
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Question ..........
Write on both sides of the paper
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Write on both sides of the paper
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