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Answer all questions.
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1. (a)

10
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Answer all questions.

The diagram below shows the chromatogram of six different coloured dyes
from felt-tipped pens.

solvent front
. ®
® L
®
. .
® start point
red brown blue green orange yellow
(i) Give the three coloured dyes which are mixed to give the brown
coloured felt tipped pen. [1

(ii) Give the coloured dye which is insoluble in the solvent.

Give the reason for your choice. [1]
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(iii) The R; value of a substance can be used to identify that substance.

The R¢ value is given by the formula:

_ distance moved by the substance
distance moved by the solvent front

f

Calculate the R value of the substance in the red pen. 2]

(b) The diagram below shows the apparatus that can be used to obtain water
from a black ink solution.

cold water A

=

black ink solution

0
i 0
cold water in 0
——— water
(i) The diagram is missing a piece of apparatus needed for the process
to work. Draw the missing piece of apparatus onto the diagram.
State the purpose of the missing piece of apparatus. [2]
(i) Describe the purpose of apparatus A. [2]
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2. (a) The diagrams below represent carbon dioxide (CO,), methane (CHy,),
nitrogen oxide (NO) and oxygen (O;) but not necessarily in that order.

(b) ()

© WJEC CBAC Ltd.
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Give the letter A, B, C, or D of the diagram which represents an

element. Give the reason for your choice. [2]
Diagram .....................

REASON .,
Which substance is represented by diagram C? [1]

Using the information above draw a diagram which represents one
molecule of nitrogen trioxide, NOs. [1]

Sodium chlorate, NaClOs;, is used to bleach paper.

A(O) =16 A(Na) =23 A/(Cl)=35.5
Calculate the relative molecular mass, M;,, of sodium chlorate. [2]
M =
Calculate the percentage of sodium in sodium chlorate. [2]

Percentage of sodium=................
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3. Sodium thiosulfate solution reacts with dilute hydrochloric acid forming a yellow
precipitate. This reaction can be investigated using the ‘disappearing cross’
experiment. The yellow precipitate formed during the reaction causes the ‘X’ marked
on a piece of white paper to disappear. The time taken for this to happen can be

measured.
v ms
w7
"‘-"{‘dd_\____;"hq

sodium thiosulfate solution
and dilute hydrochloric acid

\Y ! ‘X’ drawn on a piece of paper

y
T

10 cm® of dilute hydrochloric acid were added separately to 50 cm® sodium thiosulfate
solutions of five different concentrations. The results are shown below.

Concentration of sodium thiosulfate Reaction time (s)
solution (g/dm°) Run1 | Run2 | Run3 | Mean
40 6 7 5 6
32 7 7 7 7
24 10 9 11 10
16 19 17 18 18
8 37 38 39 38

(a) State whether you think the results are repeatable. Give the reason for your
answer. (2]
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(b) Plot the results from the table on the grid below and draw a suitable line. [3]

40
35
30
25
Mean
rea_ctlon 20
time
(s)
15
10
5
0
0 10 20 30 40 50
Concentration (g/dm3)
(c) Put a tick (v') next to the statement you agree with. [1]
Increasing the concentration, increases the reaction time I:I
Increasing the concentration, decreases the reaction time |:|

Increasing the concentration makes no difference to the reaction time I:I

(d) Apart from the volumes of both reagents and the concentration of the acid,
name the most important factor which must be kept the same during each
experiment. [1]

© WJEC CBAC Ltd.
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4. The graph below shows how the Earth’s global air temperature has changed from its
average value over the last 1000 years. This has been used as evidence that global
warming is taking place. Scientists started to record the temperature of the
atmosphere in England in 1659. Temperatures before 1659 are based on data
collected from ice cores, tree rings, ocean sediments and rock layers.

(a) Describe the trend in global air temperature over the last 1000 years. [2]

(b) Put a tick (v) in the box that best describes how scientists obtain data to

show the temperature of the Earth’s atmosphere is increasing. [1]
make and record observations D research the internet D
computer modelling |:| debate the issue D

(c) Between which two dates is the graph most reliable? Give the reason for your
answer. [2]

© WJEC CBAC Ltd.
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(d) The pictures below show the ice cap in the Earth’s Arctic region.

Average extent of the ice Extent of ice in September 2000
during the month of September
1979, 1980 and 1981

Explain how these pictures support the information in the graph. [2]

© WJEC CBAC Ltd.
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sodium oxide

A
gas A
colourless sodium water, H,O sodium chlorine, Cl,
hydroxide and < » white powder B
gas C

(a) Give the chemical names for substances A and B. 2]
A
B

(b) Gas C ‘pops’ when tested with a lighted splint. Name gas C. [1]

(c) Complete and balance the symbol equation. [2]
2Na + 2H,O —> s

(d) A flame test was carried out on the white powder B. Describe what you
would expect to see during the flame test and give the reason for the
observation. [2]
OIS EIVatiON
REASON .

(e) Lithium lies above sodium in Group 1.

© WJEC CBAC Ltd.

Put a tick (v) in the box which best describes how the reaction of lithium and
water compares with that of sodium and water. Give the reason for your

choice.

more violent

about the same

[2]

less violent

R B A ON oo
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6. Describe the treatment of the public water supply.

Include in your answer the three main stages in the purification process and the
reasons for each stage. [6 QER]

© WJEC CBAC Ltd.
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7. (a) (i) Complete the following table that shows information about the atom of
potassium. 2]
Element Svmbol Number of Number of Number of
y protons neutrons electrons
potassium 3
19 | i | i i,
(ii) Use the Periodic Table of Elements to give the element
I in Group 2 and Period 2 ... [1]
Il which has electronic structure 2,8,6. ...........coooeiiiiiii.l. [1]

(iii) The diagram below shows the electronic structure of an element in the
Periodic Table.

\\-..*X — -

Using X to represent an electron, draw a similar style diagram to show
the electronic structure of the element which lies directly above this

one in the Periodic Table. [1]

(b) (i) The chemical formula of aluminium nitrate is Al(NO3)s. Give the
number of nitrogen atoms in the formula AI(NO3)s. [1]
(i) Give the chemical formula of potassium carbonate. [1]
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(c) Boron has two isotopes, 1B and !2B.
In terms of particles, give one similarity and one difference between the

nuclei of these two boron atoms. [2]

SIMIlArIY e

B =1 (=] oo < R
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8. The graphs below show the solubilities of sodium chloride and copper(ll) sulfate in
water at different temperatures.

90
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Tt

copper(ll) sulfate
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40

sodium chloride y
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(a) Compare how the solubilities of copper(ll) sulfate and sodium chloride change
as temperature increases. [3]

(b) Calculate the mass of solid copper(ll) sulfate that forms when a saturated
solution in 50 g of water at 80 °C cools to 40 °C. [2]

(c) State why the temperature scale on solubility graphs generally ranges from
0°C to 100°C. 1

END OF PAPER
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS

NEGATIVE IONS

Name Formula Name Formula
Aluminium AI%* Bromide Br-
Ammonium NH," Carbonate (ofe Mo
Barium Ba?* Chloride crr
Calcium ca® Fluoride F-
Copper(ll) cu? Hydroxide OH"
Hydrogen H* lodide I~
Iron(ll) Fe?* Nitrate NO,"
Iron(lll) Fe3* Oxide 0?-
Lithium Li* Sulfate so,>
Magnesium Mg?*

Nickel NiZ

Potassium K*

Silver Ag*

Sodium Na*

Zinc Zn*
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Avogadro's number, L =6 x 103
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