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Examiner
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Answer all questions.

1. The atoms of carbon, hydrogen and oxygen can be represented by the following diagrams.

@ represents carbon (symbol C)

@) represents hydrogen (symbol H)

Q represents oxygen (symbol O)

(a) Methane, CH,, is represented as follows.

Using the information given above, draw a diagram to represent water, H,O. [1]

(b)  Give the formula and name of the molecule represented by the following diagram.

Formula ..., 2]

NAME e,
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2. The diagram below shows the carbon cycle.

carbon dioxide

A in the atmosphere B

burning fuels \

animals

A, B and C are processes by which carbon dioxide is removed from or added to the atmosphere.

(a) Name the processes labelled A, B and C using the words from the box below. [2]
combustion photosynthesis respiration
A e
B o
C oo

(b) If very large quantities of trees were cut down, state what would happen to the amount
of carbon dioxide in the atmosphere. [1]
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Examiner

only

0236

010003



3. (a) Crude oilis separated into fractions in a fractionating column.
Boiling point range Fraction
up to 25°C gases
—_
40-100°C petrol
- —
100-150°C naphtha
>
fractionating 150-250°C kerosene
column >
250-350°C diesel oil
>
over 350°C lubricating oil
crude oil —> —
over 400°C bitumen
_—
(1) Name the fraction with the boiling point range of 100-150 °C. [1]
(i) State what must be done to the crude oil before it enters the fractionating
column. [1]
(i1)  Although the crude oil enters the fractionating column as a vapour or a gas, many

of the fractions are collected as liquids. Name the process taking place when a gas
changes to a liquid. [1]
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(b)  The pie chart below shows the composition of North Sea Oil.
gases 3%

petrol 3% kerosene 21 %

/

other products 43 % \\ f I
i /
1 /
ll /
|
1
|

N
N e

Percentage (%) of fraction in North Sea Oil

Use the pie chart to complete the following sentences.

(i) The percentage of kerosene in North Sea Oil is
(i) The fraction which makes up 30% of North Sea Oil is

© WJEC CBAC Ltd. (0236-01)
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4. Nanoscience involves the study of very small particles.

(a) (1) Which of the following is considered to be a size in the nanoscale range?

Tick (V) only one box. 1]

length of a bacterium 5000 nm

length of a protein molecule 40 nm

diameter of a red blood cell 500 nm

width of a human hair 50000 nm

(i) From the box below, choose the correct number to complete the following sentence.

(1]

hundred million thousand

1M 1S ONE oo times smaller than 1 mm.

(b)  From the box below, choose the reason why nano-sized silver particles are used to clean

hospital operating theatres. [1]
cheap give a shiny surface
kill germs pleasant smell

REASON .......oooiiiioioeesesee e
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The table below shows some physical properties of four non-metals and the metal iron.

Element Melting point/°C Boiling point/°C Density/gcm3
bromine -7 59 3.1
chlorine -101 =35 0.003
iron 1540 2750 79
iodine 114 184 49
sulphur 115 444 2

(a) Name the non-metal with the highest boiling point.

(b)  State how the information in the table shows that iron is a metal.

(¢)  State which of the above elements would be a gas at room temperature (20 °C).
Explain your answer.

(d)  Give one general physical property of non-metals, other than those relating to melting
point, boiling point and density.

(1]
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Temperature/°C

An experiment was carried out to investigate the temperature change which occurs when
sodium hydroxide and hydrochloric acid react. The apparatus was set up as shown below.

It recorded the temperature of the acid for three minutes. Sodium hydroxide was added at this
point and the temperature was recorded for a further four minutes.

hydrochloric
acid

polystyrene cup

sodium
hydroxide

The graph produced by the computer is shown below.

23

22

21 [ === =

20

—

19 Z

18

17

16

15

0 1 2 3 4 5 6 7

Time/minutes
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(a)  Use the graph to give the o

(i) highest temperature recorded, ... °C [1]
(i) increase in temperature during the reaction. ... °C [1]

(b)  Using the substances in the box below, write a word equation for the reaction that took

place inside the polystyrene cup. [2]
hydrochloric acid sodium chloride
sodium hydroxide water
+ - +

(¢) State whether the reaction is exothermic or endothermic and give a reason for your
answer. [1]

0236
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7. Calcium carbonate reacts with dilute hydrochloric acid to produce carbon dioxide gas.

10

Some calcium carbonate was placed in excess dilute hydrochloric acid. The total volume of
carbon dioxide produced was recorded every minute. The experiment was carried out at room
temperature. The results obtained are shown in the following table.

Time/minutes 1 2 3 4 5 6
Volume of carbon 20 0 40 45 48 48
dioxide/cm3

(a)  Plot the results from the table on the grid below and draw a smooth curve through the

points.

60

50

40

Volume of

carbon 30

dioxide/cm?3

20

10
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(b)

(c)

11

Give the volume of carbon dioxide produced after 2'> minutes. [1]

If the reaction had been repeated using half the amount of calcium carbonate and the
same amount of the original acid, give the expected final volume of carbon dioxide
produced and explain your answer. [2]

Final volume of carbon dioxide ... cm?

Explanation

© WJEC CBAC Ltd. (0236-01) Turn over.
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Examiner
1
8. (a) The following table shows five compounds and their formulae. o

Name of compound Formula
ammonia NH;,
hydrochloric acid HCl
sodium chloride NaCl
sulphuric acid H,SO,
water H,O

Use the information in the table to answer parts (i)-(iii).

(1) Give the name of the compound that contains the elements hydrogen and oxygen

only. (1]
(i))  Give the names of the elements present in hydrochloric acid. [1]

.................................................................................... ANA e
(i)  Give the name of the compound that contains three different elements. [1]

(b)  Use the table of formulae for some common ions on the inside of the back cover of this
examination paper to give the formula of

(i) ammonium chloride, ... [1]

(1)) sodium oxide. L [1]

© WJEC CBAC Ltd. (0236-01)
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The electronic structures of five elements, A, B, C, D and E, are given in the following table.

These letters are not chemical symbols.

Element Electronic structure
A 2
B 2,1
C 2,83
D 2,8,8
E 2,8,8,2

Choose letters from the table to answer parts (a) and (b).

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

(a)

(b)

(c)

Give the letters of the two elements which belong to the same period of the Periodic

Table. Give a reason for your answer. [2]
Elements ... and o,
ROGSOM ..o

Give the letter of the element which is found in Group 2 of the Periodic Table. Give a
reason for your answer. [2]

EICHI@AT ...

The Periodic Table shown on the back cover of this examination paper may be of use in
answering part (i).

(1) From the table above, give the letter of the element which represents argon.  [1]

(i))  Give one use of argon. [1]
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10. The diagram below shows some reactions of a common acid.

magnesium sulphate solution

and gas B
A
magnesium
ribbon
sodium hydroxide
solution black solid E

colourless ) _
solution D dilute acid A

copper carbonate

Y

copper sulphate solution
and gas C

Give the name of

(a) acid A, e
(b) gasB, e
(c)  gasSC, e
(d) colourless solution D, ...
(e) blacksolid E,
(f)  bluesolution F.

© WJEC CBAC Ltd. (0236-01)
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Examiner
I
11. Briefly describe what happens at a boundary where two tectonic plates are moving apart. [3] o
END OF PAPER
3
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FORMULAE FOR SOME COMMON IONS

19

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br
Ammonium NH,* Carbonate CO,”
Barium Ba®* Chloride cr
Calcium Ca* Fluoride F~
Copper(II) Cu** Hydroxide OH
Hydrogen H* Todide I
Iron(1I) Fe?* Nitrate NO,"
Iron(III) Fe’* Oxide or
Lithium Lit Sulphate S0,
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag’
Sodium Na*
Zinc Zn**
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