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1.

(a)

Ruth put a piece of a different metal in each of four test tubes.
She poured 10 cm3 of hydrochloric acid onto each metal.

iron
+
hydrochloric acid

zinc
+
hydrochloric acid

magnesium
+
hydrochloric acid

copper
+
hydrochloric acid

Look at the diagrams above.

(i)

How do these show if a metal reacts with the acid?
...............................................................................................................
1 mark

(ii)

On the lines below, put the four metals in the order of how strongly they
react with the acid.
most reactive ..................................
..................................
..................................
least reactive ..................................
1 mark
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(b)

Choose the name of a metal from the box below to answer each question.
copper
(i)

iron

magnesium

zinc

Which metal from the box is used for electrical wires?
...................................................
1 mark

(ii)

Which metal from the box goes rusty?
...................................................
1 mark
maximum 4 marks
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2.

An alloy is a mixture of elements.
The table shows the mass of each element present in 100 g of five different alloys,
bronze, solder, steel, stainless steel and brass.
mass of each element in 100 g of alloy
alloy

lead
(g)

bronze
solder

62

tin
(g)

copper
(g)

zinc
(g)

4

95

1

stainless
steel

(a)

iron
(g)

1

99

chromium
(g)

nickel
(g)

20

10

38

steel

brass

carbon
(g)

70
67

33

Which alloy in the table above contains an element which is a non‐metal?
.............................................................
1 mark

(b)

Which two alloys in the table contain only two metals?
........................................................ and .........................................................
1 mark

(c)

Another alloy called nichrome contains only the elements chromium and nickel.
100 g of nichrome contains 20 g of chromium.
How much nickel does it contain?
……… g
1 mark
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(d)

Before 1992, two‐pence coins were made of bronze.
Steel rusts but bronze does not rust.
(i)

Why does bronze not rust?
Use information in the table above to help you.
...............................................................................................................
...............................................................................................................
1 mark

(ii)

Rusting requires water and a gas from the air.
Give the name of this gas.
.............................................................
1 mark
maximum 5 marks
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3.

Two pupils heated some copper carbonate in a crucible. They recorded the mass of the
crucible and contents before and after heating.
empty crucible

crucible and
copper carbonate

crucible and
copper oxide

mass = 50.00 g

mass = 51.24 g

mass = 50.80 g

The word equation for this reaction is:
copper carbonate copper oxide + carbon dioxide
(i)

What mass of carbon dioxide is given off in this reaction?
Give the unit.
.............................................................................................................
1 mark

(ii)

What is the name of this type of chemical reaction?
Tick the correct box.
combustion
oxidation
reduction
thermal decomposition
1 mark
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(b)

The pupils then heated some magnesium in another crucible. They worked
carefully and did not lose any of the magnesium oxide which formed.
They recorded the mass of the crucible and contents before and after heating.

(i)

empty crucible

crucible and
magnesium

crucible and
magnesium oxide

mass = 50.00 g

mass = 50.12 g

mass = 50.20 g

Write a word equation for the reaction.
.............................................................................................................
1 mark

(ii)

Why does the mass of the contents of the crucible increase in this
reaction?
.............................................................................................................
.............................................................................................................
1 mark

(iii)

What is this type of chemical reaction called?
.............................................................................................................
1 mark
Maximum 5 marks
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4.

The diagrams represent the arrangement of atoms or molecules in four different
substances, A, B, C and D.

A

B

C

D

not to scale
Each of the circles,

(a)

(i)

,

and

represents an atom of a different element.

Which substance is a compound?
…………
1 mark

(ii)

Which substance is a mixture?
…………
1 mark

(iii)

Which two substances are elements?
………… and …………
1 mark

(iv)

Which two substances could be good thermal conductors?
………… and …………
1 mark
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(v)

Which substance could be carbon dioxide?
…………
1 mark

(b)

The following experiment was set up. Test‐tubes containing substances B and C
were placed together as shown. The substances did not react.
They were left for five minutes.

test-tubes put together
+
mixture of
substance B and substance C
substance B

(i)

substance C

How many molecules are there in the mixture compared to the total
number in substances B and C?
……………………………………….……………………………………….
1 mark

(ii)

Complete the diagram which is a model of this experiment.

+

substance B

substance C

mixture

1 mark
Maximum 7 marks
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5.

These young rabbits look like their parents. This is because information about
characteristics such as fur colour is passed from parents to their young.

Choose words from this list to complete the sentences below.
body

chromosomes
genes

clones
nucleus

cytoplasm
sex

Information is passed from parents to their young in ............................................ cells.
Each characteristic, e.g. fur colour, is controlled by .............................................. .
The structures which carry information for a large number of characteristics are
called ................................................ .
The part of the cell which contains these structures is called the
.................................. .
(Total 4 marks)
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6.

Blood contains plasma, platelets, red cells and white cells. Each has one or more
important functions.
In the table below draw a line from each part to its function.
One part has two functions. Draw lines from this part to both functions.
Name of part of blood

Function of part of blood

fights bacteria
red cell

carries dissolved hormones
platelet

carries dissolved urea
plasma

transports oxygen around
the body
white cell

helps blood to clot

(Total 5 marks)
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7.

During the last hundred years many species of whales have been over‐hunted. This has
led to a dramatic decrease in their numbers. The graph shows the catches of two of
these species, Fin whales and Sei whales, between 1956 and 1970.
35 000

Fin whale

30 000
25 000
Sei whale
20 000

Catch of
whales 15 000
10 000
5 000

Sei whale

Fin whale

0

19

19

70

68

66

62

60

58

56

64

19

19

19

19

19

19

Year

(a)

When did over‐hunting begin to affect the Fin whale population?
..............................................................................................................................

(b)

(1)

Complete the sentence.
When a species is over‐hunted many adults are killed. The population numbers
fall dramatically because the death rate is far greater than the ..............................
(1)

(c)

(i)

In what year were the catches of Fin whales and Sei whales the same?
.....................................................................................................................

(ii)

(1)

Between 1963 and 1964 how did the catches of Fin whales and Sei whales
alter?
Fin whales: ......................................................................................................
Sei whales: ......................................................................................................
(1)
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(d)

Suggest why the catches of Sei whales increased between 1956 and 1964.
...................................................................................................................................
...................................................................................................................................
(1)
(Total 5 marks)

8.

The drawings show the heads of four birds, not drawn to scale. The birds feed in
different ways.

Which of the birds, A, B, C or D, is best adapted for:
1.

tearing flesh

............................................

2.

finding insects in cracks in the ground ............................................

3.

sieving small animals from mud?

............................................
(Total 3 marks)
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9.

Plants are grown in glasshouses to protect them from the weather or extend the
growing season.
Plants make food by photosynthesis.
energy from
6 CO 2  6 H 2 O  C 6 H 12 O 6  6 O 2
light
glucose

In winter, when days are shorter, glasshouses are heated to keep the enzyme reactions
in plants at optimum rates.

What else should a grower do to make sure that the plants are photosynthesising at
the optimum rate? Give a reason for your answer.
............................................................................................................................................
............................................................................................................................................
............................................................................................................................................
............................................................................................................................................
............................................................................................................................................
............................................................................................................................................
(Total 3 marks)
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10.

(a)

The ‘two second rule’ is a rule for car drivers. The rule is as follows:
‘Leave enough space between you and the vehicle in front so that you can pull
up safely if it suddenly slows down or stops… A two second time gap may be
sufficient… Use stationary objects (eg lamp‐posts) to help you keep a two
second gap.’
(The Highway Code, 1993)

(i)

The traffic is moving at 20 m/s, and a driver is keeping to the ‘two
second rule’.
What is the distance between the driver and the car in front?
..........................................................................................................
..........................................................................................................
1 mark

(ii)

The traffic increases its speed to 25 m/s, but the driver stays the same
distance from the car in front.
She sees the car in front pass a lamp post.
How long will it take her to reach the same lamp post?
..........................................................................................................
........................................................................................................
Answer: ………………….. seconds
1 mark
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(b)

The driver decides to check her speedometer while driving along a motorway.
She measures how long it takes her to travel 6 km. It takes her exactly 4 minutes.
What was her speed in km/h? Show your working.
....................................................................................................................
....................................................................................................................
............................................................................................................ km/h
2 marks
(TOTAL: 4 marks)

11.

The diagram shows a boat using an echo sounder. It sends a pulse of sound waves
which is reflected from the sea bottom. The reflected sound waves are detected by a
sensitive microphone.
echo sounder

sea
sea bed

The time between sending and receiving the pulse is 0.005 s. The device calculates the
depth of the sea, using the speed of sound in sea water, which is 1500 m/s.
(a) Calculate the depth of the sea. Show your working.
......................................................................................................................
......................................................................................................................
......................................................................................................................
2 marks
(b)

The boat moves into very deep water. Explain why the reflected pulse is too
weak to be detected.
......................................................................................................................
......................................................................................................................
1 mark
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(c)

The boat’s ‘echo sounder’ could not be used in an aeroplane to measure its
height above the ground unless it had been modified.
Explain why the device will not give correct heights above the ground.
......................................................................................................................
......................................................................................................................
1 mark
(TOTAL: 4 marks)

12.

(a)

The diagram shows a ray of light reflecting several times between two
parallel mirrors.
incident ray

emergent ray

(i)

What relationship is there between the angle of incidence for the
first reflection and the angle of reflection for the last reflection?
.............................................................................................................
1 mark

(ii)

Draw on the diagram above the following, for the first reflection:
 The angle of incidence
 The angle of reflection
1 mark
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(b)

In the diagram below, the angle of incidence has changed, but the mirrors
are in the same positions.
incident ray

Draw the path of the ray and state below how many total reflections take
place before the ray leaves the last mirror.
......................................................................................................................
......................................................................................................................
2 marks
(TOTAL: 4 marks)
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13.

The diagram shows an electromagnetic relay. The relay is connected in a circuit with a
battery, a lamp and a switch.

insulator

springy metal
contacts

pivot

armature
coil

(a)

(i)

core

Give the name of a suitable material to use for the core of the electromagnet.
.............................................................................................................
1 mark

(ii)

Give the name of a suitable material to use for the armature.
.............................................................................................................
1 mark

(b) (i)

Explain why the contacts come together when the switch is closed.
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
3 marks
(TOTAL: 5 marks)
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14.

A moment is defined as being the turning force around a pivot.
Mathematically:a moment = (perpendicular distance from the pivot) X (force applied)
In the example below, the moment of the first set of masses is:
Moment = 0.20m X 2N = 0.4

(a)

(i)

What units should be added to the answer above of ‘0.4’?
.............................................................................................................
1 mark

(ii)

Calculate the moment for the larger stack of masses, providing the correct
final unit.
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
.............................................................................................................
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