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Answer all questions.

Draw a line from the reactants to the products they form.

Reactants

lithium and oxygen

Products

[2]

sodium chloride

sodium and chlorine

lithium hydroxide and hydrogen

iron and fluorine

lithium oxide

lithium and water
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(b) Flame tests can be used to detect the presence of alkali metal ions.

red yellow blue lilac
Choose from the box the colours of the flames produced by the following ions. [2]
lon Colour
lithium
sodium

(c) Lithium oxide has the formula Li,O. Calculate the M, of lithium oxide.

A(L)=7
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Examiner
[
2. A pupil studied the reaction between calcium carbonate powder and hydrochloric acid. o

calcium carbonate + hydrochloric acid — calcium chloride + carbon dioxide + water

(@) State what would be seen during this reaction. 1]

(b) Choose from the box the apparatus that would not be suitable for measuring the volume
of gas produced. [1]

measuring cylinder conical flask gas syringe burette

(¢) The same pupil investigated the reaction at three different temperatures.
The following graphs show the volume of gas produced over time during these three
reactions.

Volume of gas produced
o

\J

Time from start of reaction

(i) State which reaction, A—C, was carried out at the highest temperature.
Give a reason for your answer. [1]

(i) Apart from temperature, state two factors that could be changed in order to alter
the rate of this reaction. 2]

© WJEC CBAC Ltd. (4472-01)



(d)  Another pupil suggested that the same reaction could be studied using a balance.

cotton wool

conical flask

hydrochloric acid ' )

calcium carbonate

S ___ balance
[DDDDD 246329 O

computer

(i) Explain how this method works. [2]

(i) Give one advantage of connecting the balance to a computer. 1]
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Examiner

|
3. The following graphs show the solubility curves for three substances, X, Y and Z. o
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Temperature (°C)

(a) Give the letter of the substance, X, Y or Z, whose solubility changes most with temperature.

(1]

(b) Give one similarity and one difference between the solubilities of substances X and Z as
the temperature increases. 2]
SIMUIAIIRY oo
DIFFEIEICE ...t
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(c) The solubility of another substance, W, was recorded at different temperatures.

The results are shown in the table.

Temperature (°C) 0 20 40 60 80 100

Solubility

(g per 100g of water) 15 20 27 36 a7 60

(i) Plot a graph of these results on the same grid and draw a suitable line. [3]

(i)  Use the data to calculate the mass of crystals formed if a saturated solution of W
containing 100 g of water was cooled from 80°C to 40°C. 1]
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4. The diagram shows the stages involved in the treatment of our mains water supply.

DISINFECTION

=

)
°

[P L
SEDIMENTATION
°

(a) State the purpose of the filtration stage. [2]

(b) Disinfection is the stage that makes the water safe to drink. State how this is done and
how it makes the water safe to drink. [2]

(d) Desalination removes salt from seawater by distillation to produce drinking water. Explain
how this process can be carried out. 2]
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5.

(@) The following diagrams show the structures of an alkane and an alkene.

Name both compounds. 1]
H H
| | H H
AN /
H—C—C—H Cc=¢C
| | H H
H H

(b) Describe one similarity and one difference between the structures of alkanes and
alkenes. (2]

Similarity

(c) Butane is an alkane containing four carbon atoms and ten hydrogen atoms.
Draw its structural formula. 1]
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6.

10

The following boxes show some information about the structures of diamond and graphite.

Each carbon atom is bonded strongly to Each carbon atom is bonded strongly to
four others. All four outer electrons are three others. They form layers that are
used in bonding. held together weakly. Three electrons

Diamond Graphite

are involved in bonding whilst the other
moves freely between the layers.

State why both substances have high melting points. 1]

State which of the above substances will conduct electricity. Give a reason for your

answer. 1]
Substance ...,

EXPIANALON ..o
Graphite is used in pencils. Explain in terms of structure why this is possible. [2]
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Examiner
[
The following diagrams show the electronic structures of five different elements, A—E. o
A B C
D E
(@) State which elements, A—E, are found in Period 2 of the Periodic Table.
Give a reason for your choice. [2]
(b) State which element, A—E, has an atomic number of 15. Give a reason for your answer.
(1]
o 27
(c)  Aluminium can be represented as 13A|
State what this tells you about the structure of its atoms. [3]
6
© WJEC CBAC Ltd. (4472-01) Turn over.
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(@ Sodium bromide is formed by reacting sodium with bromine, Br,.

Write the balanced symbol equation for the reaction. [2]

(b) A scientist has solid samples of sodium chloride and sodium iodide but is not sure which
is which.

Describe how silver nitrate solution could be used to distinguish between them.

Give the observations expected for both substances. [3]

(c) During a chemical reaction, aluminium combines with chlorine to produce aluminium
chloride, AICI;.

2A1 + Cl, —» AICl,
() Balance the equation. [1]
(if)  Calculate the percentage of chlorine present in aluminium chloride, AICl;. [3]
A(Al) =27 A/(Cl)=35.5

Percentage chlorine =

© WJEC CBAC Ltd. (4472-01)
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Examiner
|
(d) Electrolysis can be used to extract aluminium from its oxide. The equation for the reaction o
is as follows.
204 tonnes of aluminium oxide are expected to produce 108 tonnes of aluminium.
However, only 81 tonnes are actually made.
(i) Calculate the percentage yield of this process. 1]
Percentage yield = ..., %
(i) Suggest reasons why the actual amount produced was lower than expected. [2]
12
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Examiner
|
9. Describe what is meant by a smart material. Use thermochromic and photochromic materials to o
support your answer, giving everyday uses of each. [6 QWC]
6
END OF PAPER
© WJEC CBAC Ltd. (4472-01)




FORMULAE FOR SOME COMMON IONS

15

POSITIVE IONS

NEGATIVE IONS

Name Formula Name Formula
Aluminium AR Bromide Br-
Ammonium NH,* Carbonate COo,>"
Barium Ba®* Chloride cl-
Calcium ca®t Fluoride =
Copper(ll) cu® Hydroxide OH"
Hydrogen H* lodide |~
Iron(l1) Fe?* Nitrate NO,~
Iron(lll) Fe3t Oxide 0%~
Lithium Li* Sulfate S0,%"
Magnesium Mg*

Nickel Ni%*

Potassium K*

Silver Ag*

Sodium Na*

Zinc Zn?

© WJEC CBAC Ltd.

(4472-01)

Turn over.



16

aweN

7 l«—— Jaquinu olwo)y

|oqwAg JusWe|g —— > X
W «——— Jaqunu SSep
Aoy
wniupoy | wnipey | wniouely
68 88 18
OV szz | BHogzz | ddezz
uopey | suneisy | wnuojod | yinwsig | pee | wnyeyl | Anosspy | ploo | wnuield | wnipup | wniwso | wnusyy | usisBuny | wnjejuer | wniueH | wnueyue | winueg | wniseen
98 58 v8 €8 z8 18 08 6L 8. m 9. 5/ ” €L zL 18 9 65
UMzzz | Woiz | Odoiz | 'S0z | Adzoz | ILvoz | BH oz | "W 261 | 3deer | dlzsr | SOoes | @8 os | Myer | BLisr | JHes | Bleer | B9 s | SDeel
uouax | euipo| | wnuner | Avownuy | uil | wnipup | wniwpes | Jeas | wnipejeq | wnipoyy | wnusyny | wnneuyosy | wnuspafio | wnigqoiN | wnuoouz | winupA | wnguong | wnipigny
7S €5 es 1S 05 (514 8¥ A4 [°14 Sy v ol 44 Ly (0174 6¢ 8¢ 1€
e | lzz | ®lez | 9Szz | USEL | Ulel | POz | BVso | Pdoor | UMeo | N TG | OL% | OGS | ONes | 4208 Aes | 4Sgs | Qdos
uojdAy | suiwoig | wnusjes | oluesay | wnewsy | wnges | ourz | JeddoD | |odoIN | EqOD | uos | eseuebuely | wniwowyy | wnipeuep | winiuey] | wnipuesg | wniojes | wnissejod
9 e ¢ ee ze 1 o€ 62 8z 1z 9z 5z vz €z zz 1z 0z 6l
Myps | 490 | ©S% | SV | @O% | D0, | UZgo | ND%e | INes | 006 | ©d9s | UNGE | 4Dz Nis Ilgy | OSger | BOor | Mee
uobiy | suuoyn | unyng | snioydsoyd | uooiis | wnuwngy wnissubeyy | winipos
8l m 9l 5l Wl €l z !
oy | 1O%e Sze dis ISez | IV BNz | BNz
UoaN | auuon|4 | uabAxQ | usbosN | uogied | uosog wniAseg | wniyy
ol 6 8 L 9 G v 3
ONoz | del Oa N Ja an 9d 6 1,
wnijeH uabolpAH
z
OH Hi

0

1

€

dno.uo

SIN3IN313 40 319V1 J21dOold3d

(4472-01)

© WJEC CBAC Ltd.



