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Answer all questions.

1. (a) The diagram below shows an atom of oxygen.

Use the words in the box below to complete the following sentences.

electron neutrons nucleus protons

(i) The centre of the atom, labelled A, is called the ...

(ii))  The centre of the atom contains

(iii)) The particle labelled B 1S an ... .

(b)  The chemical formula of sodium sulphate is Na,SO,.

(i)  State how many sulphur atoms are present in the formula, Na,SO,. ...

(ii))  Give the total number of atoms shown in the formula. ...
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2. This question is about the reactions of the Group 1 element sodium.

Use only the words in the box below to answer parts (i), (ii) and (iii).

hydrogen

lilac

sodium hydroxide

sodium

sodium oxide

sodium chloride

yellow-orange

(i) The diagram below shows sodium reacting with water.

gas A which pops when
tested with a lighted splint

sodium

o

S0P
O

water and universal indicator solution

I.  Name gas A.

[1]

II. The universal indicator solution turns purple showing that a strong alkali is formed

during the reaction.

Name the strong alkali formed.
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(i1)) The diagram below shows sodium reacting with oxygen.
N |
oxygen
white solid B
A . :
@ burning sodium
I.  Name the white solid B. [1]
II.  State the colour seen when sodium burns in oxygen. [1]
(iii)  The word equation below represents the reaction between sodium and chlorine.
sodium + chlorine = ———  sodium chloride
I.  Name the metal in the word equation. [1]
II. Name the product in the reaction. [1]
Tu 6
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Read the information in the box below.

In 1915, a scientist called Alfred Wegener came up with the idea that the Earth’s
continents were once joined. He suggested they had moved apart to their present
positions. His evidence was the close fit of the coastlines and the similar rocks and
fossils found on the separate continents.

His idea was not accepted by other scientists because he could not explain what
caused the continents to move.

In the 1960s, Wegener’s idea was finally accepted when scientists found that
convection currents deep inside the Earth were causing the continents to move.

Use only the information in the box above to answer part (a).
(a) (1) State the idea that was suggested by Alfred Wegener in 1915.
(ii))  Give one piece of evidence used by Alfred Wegener to support his idea.
(iii)  State what scientists discovered that resulted in Wegener’s idea being accepted.

(b) Give one way in which people might have learned about Wegener’s idea.

[1]

[1]

[1]
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An experiment was carried out to find how long a candle stayed alight under different sized

beakers.

-

~

Co

beaker

The results are shown in the table below.

3
Beaker volumel cm

Burning time /seconds

100 4
200 11
400 20
600 30
800 38
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9
(a) (i) Plot the results from the table on the grid below and draw a line of best fit. Your line
should go through the origin (0, 0).
The first point in the table has been plotted for you. [3]
40
30
Burning
time /| 20
seconds
10
X
0
0 100 200 300 400 500 600 700 800
Beaker volume /cm’
(ii) Use the graph to state how the burning time changes as the volume of the beaker
increases. [1]
(iii)  State how the results could be made more reliable. [1]
(b) (i) The beakers become hot during the experiments. State the term used to describe all
reactions that produce heat. [1]
(ii) The two gases formed when a candle burns in air are carbon dioxide and water
vapour.
Use this information to give the two elements which must be present in candle wax.
(2]
............................................................................................. AN e
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The diagrams below show a model of some of the major changes in the Earth’s atmosphere since

its formation 4500 million years ago.

CO, H,O

¢

>
AN

CH, NH;

<b

NH;

ﬂ
M

~

M

@

W\

Fossil fuels
Sedimentary rock

Stage 1
Atmosphere formed from volcanic gases

Stage 2
Oceans formed

Stage 3
Photosynthesis taking place

Stage 4
Methane, CH,, and ammonia, NH,, change to
form water, carbon dioxide and nitrogen

Stage 5
Most of the carbon dioxide becomes locked in
fossil fuels and sedimentary rocks.
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(i) Name the gas present in both Stages 1 and 5. [1]
@ii) I In Stage 2, the oceans were formed from water vapour. Name this process.  [1]
II. State what must have happened to the temperature of the atmosphere for this
process to occur. [1]
(iii)) 1. Name the gas which is formed as a result of photosynthesis in Stage 3. [1]
II. Name the type of living thing that carries out photosynthesis. [1]
(iv) Name one example of a fossil fuel formed in Stage S. [1]
6
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6. Acid rain is an increasing environmental problem. One of the causes is the production of nitrogen
oxides.

(i) The pie chart below shows the sources of the nitrogen oxides present in the atmosphere.

Energy
production
28%
Road transport
/ 34%
\ :
Domestic and \ ,/
commercial 7/
combustion N ) Other transport
16% \;’\ 6%
Industrial
combustion

16%

sources of nitrogen oxides in the atmosphere

Use the chart to give the main source of nitrogen oxides present in the atmosphere. [1]

(i)  State two ways in which acid rain affects the environment. [2]
L e
2.
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(iii)) The information below was taken from a newspaper article. It shows the number of licensed

vehicles in the U.K.
Year Number of Licenced Vehicles / million
1950 2.4
2000 24.8
2020 100
State the year in which information in the table is unreliable. [1]

(iv) The table below shows the amount of nitrogen oxides released into the atmosphere in the
years shown.

Year 1970 1980 1990 2000

thousand tonnes 2501 2581 2759 1737

Since 1993, all new cars have been fitted with a catalytic converter. Catalytic converters
remove nitrogen oxides from car exhaust gases by passing them over a platinum catalyst.

Describe how the data in the table above can be used to support the view that catalytic
converters are effective. [1]

(236-01) Turn over.

Examiner
only
Arholwr
yn unig




(236-01)

14

(a) Use the data and key on the Periodic Table of Elements, shown on the back page of the
examination paper, to complete the following sentences.

(i) The chemical symbol for the smallest atom in Group 1 1S ..o . [1]
(ii)) The element with the atomic number 12 1S ..........cccccccovvrrvrvervrrrerrrrrrrnee . [1]
(iii)  The element which has the electronic structure 2,8,8 iS ..o . [1]
(iv)  The element which is in Group 4 and Period 3 1S ... . [1]

(b) Using X to represent an electron, complete the following diagram to show the electronic
structure for an atom of sodium. [1]
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8. A small piece of magnesium ribbon was placed into excess dilute hydrochloric acid in a boiling
tube. The temperature of the reaction mixture was recorded using a temperature sensor and
displayed on a computer screen.

Temperature | °C

(236-01)
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_':: - dilute hydrochloric acid
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(i)  Use the graph to give the

I. temperature of the acid at the start of the experiment, [1]
................................. °C
II. maximum temperature reached during the experiment, [1]
................................. °C
III. time taken until the reaction stopped. [1]
................................. seconds
(ii)) Give one advantage of using a computer to record the temperature. [1]

(iii) Describe one observation which suggests that a chemical change is occurring when

magnesium is added to dilute acid. [1]

Turn over.

Examiner
only
Arholwr
yn unig




18

Examiner

only
Arholwr
yn unig
9. The diagram below shows some reactions of dilute sulphuric acid.
zinc sulphate
solution and gas B
A metal A
black sodium hydroxide
blue solution D OXI(}C r dilute SO]uElOl’l colourless
) sulphuric acid - solution C
Y copper carbonate
blue solution D
and carbon dioxide
Give the name for
(1) metal A, e [1]
A1) gas B, s [1]
(iii)  the colourless solution C, e [1]
(iv) theblue solution D, s [1]
(v) blackoxide E. e [1]
5
(236-01)
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium A Bromide Br~
Ammonium NH4 Carbonate CO;-
Barium Ba** Chloride Cl-
Calcium Ca™* Fluoride F-
Copper(II) Cu* Hydroxide OH~
Hydrogen H* Todide I-
Iron(II) Fe** Nitrate NO;~
Iron(I1I) Fe** Oxide or
Lithium Li* Sulphate S0~
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag*
Sodium Na*
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