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Fig. 1.1 shows some of the animals and plants that live in or close to a pond.

heron

insect
larva

Fig. 1.1

(a) Give the correct term for each of the following.

all the animals and plants that live in and around the pond

(b) The pond weed is a producer. Water snails and water voles are primary consumers.
The heron and pike are secondary consumers.

Draw a food web that includes only these five organisms.

(3]
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(c) The pond is at the bottom of a sloping field which was ploughed.
During very heavy rain, a lot of soil from the field was washed into the pond. It ma
the water cloudy, and stopped the light from reaching the leaves of the water plants, so
that the plants died.

After a while, the fish and other animals also died.

(i) Give two reasons why the fish and other animals died.
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Fig. 2.1

Fig. 2.2 shows how the lamps are connected.

— - —
front lamp

— R

rear lamp

&

Fig. 2.2

(i) What name is given to this type of circuit?

(ii) The resistance of each lamp in the circuit is 4 Q.
Calculate the combined resistance of the two lamps.
State the formula that you use and show your working.

formula

working
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Fig. 2.3

Explain why a long spanner is better than a short spanner to unscrew the nut.

(c) As the bicycle moves along the road at 4 m/s, the brakes are suddenly applied. The
bicycle comes to a stop after 10 m. The average frictional force stopping the bicycle
is 250 N. As the bicycle slows down, work is done.

Calculate the work done as the bicycle slows down from 4 m/s to a stop.

State the formula that you use and show your working.

formula

working
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3 Aluminium, iron and sodium are metallic elements. Aluminium and iron are widely u
no useful objects can be made out of metallic sodium.

aluminium alloys are iron is used to make
used in aircraft steel for cars

(a) Use your knowledge of the alkali metals to state one reason why no useful objects can
be made out of metallic sodium.

(b) The diagram in Fig. 3.1 shows a cross section through a blast furnace in which iron is
extracted from iron oxide.

Symbolic equations for three important chemical reactions which occur in the blast
furnace are also shown in Fig. 3.1. One of these equations is not balanced.

raw materials including
iron oxide and carbon

§\ Fe,0, + CO - 2Fe + CO,

X& co, + C - 2CO

c + O, » CO

2 2

hot air —»

molten iron I]:

I

Fig. 3.1

(i) Balance the incorrect equation in Fig. 3.1 by writing the required numbers in the
equation on the diagram. [1]
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(ii) The three equations in Fig. 3.1 all represent redox reactions.
State two substances shown in Fig. 3.1 which have been reduced.

Explain your answer briefly.

(c) Aluminium is produced from aluminium oxide using electrolysis as shown in Fig. 3.2.

carbon cathode carbon

anode
© == ®

L molten _electrolyf[e_ _
containing aluminium oxide

molten — 0§ T _____7]
aluminium

Fig. 3.2
(i) The lining of the apparatus acts as the cathode in this process.

Describe what happens to aluminium ions when they meet the cathode surface.

(ii) Explain why aluminium cannot be extracted in a blast furnace in the same way as
iron.
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(iii) The chemical formula of aluminium oxide is ALO; and the electrical char
oxide ion is -2.

Deduce the electrical charge of an aluminium ion.

Explain your answer.
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Fig. 4.1 shows samples of three of the elements in Group VIl (Group 7) of the
Table.

o |

X Y z

Fig. 4.1
(@) The elements in Fig. 4.1 are at the same temperature. One element is a solid, one is a

liquid and one is a gas.

(i) State which element, X, Y or Z, has the highest melting point. [1]

(i) Suggest the names of the elements, X, Y and Z.

z (1]

(b) An atom of fluorine has a proton (atomic) number of 9 and a nucleon (mass) number
of 19.

(i) State the number of neutrons in one atom of fluorine.

(ii) Calculate the relative molecular mass of a fluorine molecule.
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(c) Hydrogen chloride gas may be produced by combining the gases hydrog
chlorine.

(i) Fig. 4.2 shows the chemical bonding in hydrogen and chlorine molecules.

In the space in Fig. 4.2 draw a similar diagram to show the bonding in one
molecule of hydrogen chloride.

:

hydrogen molecule
chlorine molecule

hydrogen chloride molecule
Fig. 4.2
(2]
(ii) Hydrochloric acid is produced when hydrogen chloride gas reacts with water.

Write the symbol and electrical charge of an ion which forms in the mixture when
hydrogen chloride gas reacts with water.
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(d) A student is asked to try and produce some bromine by mixing two solutions
from the list below.

potassium bromide
potassium chloride
potassium iodide
chlorine
iodine

When the student mixed her chosen solutions, she successfully produced bromine.

(i) State which solutions the student chose.
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5 An investigation was carried out in Tamil Nadu, India, into the best conditions for
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tomatoes. The tomato plants were grown in unheated glasshouses or outside. Nettin

used to provide shade in one of the glasshouses.

outside
no shade

glasshouse B
all four side walls shaded with netting

glasshouse A

no shade

In each glasshouse, and outside, the mean temperature in each month between January

and October was measured. Fig. 5.1 shows the results.
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Fig. 5.1

(a) State the month in which the highest mean temperature was reached

in glasshouse A,

[1]

outside.
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(b) Light from the Sun passes through the glass of the glasshouse, into the air insi
soil and other surfaces in the glasshouse re-emit some of this radiation as |
wavelength, infra-red, radiation. Some of this radiation cannot pass through glass.

(i) Use this information to explain why the air inside the glasshouses became warmer
than the air outside.

(ii) Use your knowledge of convection to explain why the air inside the glasshouses
stayed warmer than the air outside.

(c) Table 5.2 shows the mass of tomatoes produced by each plant in the two glasshouses
and outside.

Table 5.2

mass of tomatoes
produced per plant/g

glasshouse A 1020
glasshouse B 2310
outside 1380

(i) Tomatoes are a fruit, produced from the fertilised flowers of tomato plants. Tomato
flowers are pollinated by bees.

Use the information in Fig. 5.1 to suggest why the plants produced more tomatoes
in glasshouse B than in glasshouse A.

(ii) Suggest two factors, other than temperature, that could be different in the
glasshouses compared to outside, and that could have affected the results.
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(d) (i) Tomato fruits are red and juicy. Explain how this helps tomato seed
dispersed away from the parent plant.

(ii) Explain why it is useful to plants for their seeds to be dispersed away from the
parent plant.
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6 Fig.6.1 shows two dolphins communicating with each other using sound waves.

) ) =

Fig. 6.1

(@) Sound travels at 1500 m/s though water. It takes 0.5 seconds for the sound wave to
travel from one dolphin to the other dolphin.

Calculate the distance between the two dolphins.
State the formula that you use and show your working.

formula

working
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(b) Fig. 6.2 shows the motion of a dolphin travelling through water for 30 seconds.

2.0
15
/
/
/
1.0 v
speed/
m per s /
Vi
0.5 /
/
/i
/
0
0 5 10 15 20 25 30

time/s

Fig. 6.2

(i) On the graph, use a letter A to label a period when the dolphin was accelerating.[1]

(ii) Describe the motion of the dolphin between 5 and 15 seconds.

(iii) Calculate the total distance travelled by the dolphin.

Show your working.
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(c) Rays of light from the Sun hit the surface of the water. Some light rays are refr
the surface and some are reflected. The incident and refracted rays are shown o
diagram in Fig. 6.3.

ar incident ray

surface

water
refracted

ray

Fig. 6.3

(i) On Fig. 6.3 use a ruler to draw a ray which is reflected from the surface.

(ii) Label clearly the angle of incidence, i, and angle of reflection, r.

[1]
(1]
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7 The skin helps to regulate the body temperature. This is an important part of homeo
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(@) The skin is an organ.

Explain the meaning of the term organ.

(b) Fig. 7.1 shows the skin when the body is too cold and when it is too hot.

too cold too hot

blood vessel

sweat glands

Fig. 7.1

Explain how each of the changes shown in Fig. 7.1 helps the body to cool down when it
is too hot.

(i) the change in the activity of the sweat gland
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(c) Another example of homeostasis is keeping the blood sugar level constant.

(i) Name the sugar that is transported in the blood.
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8 The bar charts in Fig. 8.1 show the approximate percentages of the main gase
atmospheres of three planets, X, Y and Z, in our solar system.

100 - planet X 100 - planet Y
80 - 80 -
60 60 -
0, 0,
% 404 % 40-
20 20 A
0 — — 0 —_— -
carbon nitrogen oxygen other carbon nitrogen oxygen other
dioxide gases dioxide gases
100 - planet Z
80 A
60
0,
" 40-
20 A
°1 .

carbon nitrogen oxygen other
dioxide gases

Fig. 8.1

(@) (i) Explain briefly how the information in Fig. 8.1 shows that planet Y is not the Earth.
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(b) Fig. 8.2 shows apparatus which can be used to measure the percentage of o
the atmosphere of planet Z.

. gas syringe many small pieces
piston of copper
\ 100 50 50
L L | L I— LA B B T A
— A — — B
| B
100 cm? air from planet Z
100 50 50 100

e O

Fig. 8.2
When the piston of gas syringe A is pushed in the direction of the arrow, the air flows
through the pieces of copper into syringe B. The lower diagram in Fig. 8.2 shows how
the apparatus appears when this is done.

The pieces of copper are then heated very strongly. The air is pushed many times
between A and B over the hot copper. The copper reacts with all the oxygen in the air.

The apparatus is then allowed to cool to room temperature.

(i) Predict the volume of gas which remains in the apparatus at the end of the
experiment.

Explain your answer.

volume

explanation
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(ii) In the experiment, many small pieces of copper, rather than a single larg
are used.

Explain, in terms of particles, the effect this has on the rate of the oxidation
reaction.
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(a) Alpha, beta and gamma are three types of radiation emitted during radioactive
(i) State the meaning of the term radioactive decay.
(ii) Alpha radiation is described as ionising radiation.

Explain the meaning of the term ionising radiation.

(b) (i) Explain why alpha radiation is deflected by an electric field but gamma radiation is
not.

(ii) Explain why beta radiation is deflected the opposite way to alpha radiation by an
electric field.

(iii) Explain why it is more dangerous to swallow a substance that emits alpha radiation
than one that emits gamma radiation.

(c) We are exposed to radiation all the time and we receive it in various ways.

What name is given to the radiation that is around us all the time?
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