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Answer all questions.

(@) The following diagrams represent five different atoms, A-E.
A B Cc
D E
Use the diagrams to answer the following questions.
(i) Give the electronic structure of element D. ... 1]
(i) Give the letters, A—E, of the elements that are found in Period 3. 1]
.................................................... anNd s
(i)  Give the letters, A—E, of the elements that are found in Group 7. 1]
.................................................... anNd s
(iv) Give the atomic number of element C. ... 1]
(b) Complete the following table to show the relative masses and charges of the particles
found in an atom. [2]
Particle Relative mass Relative charge
prOton 1 ............
neutron | 0
electron 0 -1
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2. A Group 1 metal is burned in a gas jar containing oxygen.

(@)

(b)

(c)

(d)

— [ oxygen

@7— metal burning with a lilac flame

Use the information in the diagram above to name the Group 1 metal. 1]
Write a word equation for the reaction taking place. 1]
+ —_—

Give the name of a Group 1 metal that would react less vigorously than the metal named
in (a) above. 1]

A similar reaction can be carried out using chlorine instead of oxygen. The product
obtained is a white solid.

(i) Choose from the box below a solution that could be used to show that the white

solid contains chloride ions. 1]
limewater silver nitrate sodium hydroxide sulfuric acid
SOIUION .......ooooooooiooooo
(i) State what must be done to the white solid in order to carry out the test. 1]
(iii)  Give the colour of the precipitate formed. [1]
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3.

Chromatography can be used to test if racehorses have been given illegal drugs. Urine samples
from four horses, A-D, were tested to find out whether they contained caffeine or paracetamol.

The following diagram shows the results obtained.
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Give the letter of the horse, A-D, that had been given paracetamol. 1]
State, giving a reason, if any of the four horses had been given caffeine. 1]

The R; value can be used to identify a substance. Use the following equation to calculate
the R; value of paracetamol. [2]

distance moved by paracetamol

R¢ value = .
f distance moved by solvent

R value =
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4. The following graph shows how the solubility of four different substances varies with temperature.
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(@ Name the substance that shows the smallest change in solubility. 1]
(b) Give the temperature at which the solubility of potassium nitrate and sodium nitrate is the
same.

........................................................................... °C 1]
(c) If a saturated solution of sodium nitrate in 100g of water is cooled from 80°C to 10°C,
calculate the mass of crystals that will be formed. 2]
Mass of crystals formed = ... g
(d) Describe, using data from the graph, how the solubility of sodium sulfate changes with
temperature. [2]
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5.

The following table shows some information about four organic compounds.

Family of
Name Molecular formula Structural formula hydrocarbons
H
|
methane H—C—H
|
H
butane C4Hqo alkane
H H
\ QE—
ethene C,H, s C—
H H
H H H
[
CsHg H—C—C=C alkene
| |
H H

(a) Complete the table.

(b) Ethene undergoes polymerisation to form polythene. The following equation shows the

reaction taking place.
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(c) Another polymer is PTFE. Its repeating unit is shown below.

Mm—0O —m
|
Mm—QO—m

Draw the structure of the monomer used to produce PTFE.
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6. When sodium thiosulfate solution reacts with dilute acid, sulfur forms as a precipitate. The
precipitate causes the solution to go cloudy. The rate of reaction can be measured by placing a
cross beneath the flask and measuring the time taken for the cross to disappear.

add dilute acid
and start timing

'

sodium thiosulfate ﬂ / \
solution
w v cross drawn on paper

A pupil studied the effect of temperature on the reaction and obtained the following results.

Temperature (°C) 20 30 40 50 60

Time taken for cross to

disappear (s) 50 32 25 20 17
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(@)

Time taken for cross to disappear (s)

(i) Plot the results on the grid below and draw a suitable line. [3]
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(i) Describe the trend in the results. 1]

(i) A second student carried out the same experiment using a higher concentration of
acid. Draw the line you would expect him to obtain on the same grid. 1]
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(b)  Another student suggested using a light sensor and data logger to study the reaction rate.

light
source

.
—

light

sensor

.

D

H,

reaction mixture

to data logger

Describe how the light intensity detected by the sensor would change during the reaction
and give one advantage of using a light sensor.

[2]
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7.

11

The following table shows information about some atoms, A-E.

A-E are not the chemical symbols for the elements.

Atom A B Cc D E

atomic 3 6 10 11

e 12 14 20 23

”;f;?fr: o 3 6 6 10 1

eutons | 4 6 8 10

number of 3 6 6 10 1
(a) Complete the table. [3]
(b) (i) Give the electronic structure of elementD. ... ... [1]
(i) Use this information to explain why this element is found in Period 2 and Group 0.

[2]

(c) Choose the letters, A—E, of the atoms that represent isotopes and give a reason for your
choice. [2]

Letters
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8.

12

The following diagrams show the structures of diamond, graphite and carbon nanotubes.

diamond graphite carbon nanotube

(@) Two of the structures shown above conduct electricity. Name both and give the reason

why they are able to conduct electricity.
Structures

Reason

(b) Name the structure above that is used as a lubricant and give a reason why it is suitable

for this use.

© WJEC CBAC Ltd. (4472-01)
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9.

13

The reaction of chlorine with iron can be demonstrated using the following apparatus.

chlorine gas — — excess chlorine gas

iron wool

(b) The product of the reaction above is iron(lll) chloride, FeCl;. Complete and balance the

following symbol equation for the reaction. 2]
.......................... + ST FeCly
(c) Calculate the percentage by mass of chlorine in iron(lll) chloride, FeCls. [3]
A, (Fe) =56 A, (Cl)=355
Percentage by mass of chlorine = ..................... %
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Examiner

[
10. Thermochromic pigments, photochromic pigments and shape memory alloys are types of smart o
material.

Describe your understanding of smart materials. [6 QWC]

Your answer should include:

* what is meant by a smart material;
* some examples of smart materials, their special properties and uses.

END OF PAPER

© WJEC CBAC Ltd. (4472-01)



FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium APt Bromide Br-
Ammonium NH,* Carbonate co,>"
Barium Ba%* Chloride cr
Calcium ca®* Fluoride F
Copper(ll) cu? Hydroxide OH"
Hydrogen H* lodide B
Iron(ll) Fe?* Nitrate NO,"
Iron(lll) Fe®* Oxide 0%
Lithium Li* Sulfate s0,%"
Magnesium Mg?*
Nickel NiZ*
Potassium K*
Silver Ag*
Sodium Na*
Zinc Zn*
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