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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £ and then mark your new answer with a cross [X.

1 Astudent investigates the reaction that occurs when zinc carbonate is heated.

Figure 1 shows the apparatus the student uses.

limewater
zinc
carbonate
heat
Figure 1
(@) What is the name of the piece of apparatus labelled G in Figure 1?7
(1)
[J A testing tube
[J B heating tube
[J € delivery tube
[ D boiling tube
(b) State what apparatus should be used to heat the zinc carbonate in Figure 1.
(1)
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SR K8 (c) The word equation for the reaction that occurs when zinc carbonate is heated is

L

A zinc carbonate — zinc oxide + carbon dioxide

Q0

CXIEFB . . .

SO The carbon dioxide bubbles through the limewater.

SRS

LK . L .

§§:m‘.§§ State what is seen when carbon dioxide bubbles through the limewater.
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(d) Another student investigates the change in mass that takes place when zinc
carbonate is heated.
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(i) Figure 2 shows the results the student records at the start of the investigation.

mass of empty test tube 14.629

K
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mass of test tube + zinc carbonate 17.83g
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Figure 2

Using the results in Figure 2, calculate the mass of zinc carbonate in the test
tube.

(i) The student then

<
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+ heats the test tube containing the zinc carbonate for five minutes
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Describe what the student should do next to make sure that all the zinc
carbonate has reacted completely.
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(

2 Chemical cells and fuel cells produce a voltage.

(@) A student sets up a chemical cell by placing two different metal electrodes,
magnesium and iron, into a salt solution.

Figure 3 shows an incomplete diagram of the chemical cell used by the student.

.................................................................. _____________________——_ -————————————————---~ PPN
- 5

Figure 3

(i) Complete Figure 3 by adding a suitable piece of apparatus to show that a
voltage is produced.

(Total for Question 2 = 7 marks)

(1)
(i) Use words from the box to complete labelling of Figure 3.

electrolyte magnesium salt solution

carbon rod distilled water iron
(2)

(iii) Describe what happens to the cell's voltage over a long period of time.
(2)
(b) One type of fuel cell is the hydrogen-oxygen fuel cell.
Hydrogen-oxygen fuel cells produce water only.
Write the word equation for the reaction.

(2)

X
SPPS
< KB

Ko

J

P 7 5 5 06 6 R R A 0 4 3 2

CIEmC]

PMT

CRLEIK

SSPPRLS
Dosetatitet DY coze
S
SN
oS
1%

%
Sale%

(o2
X 1
X

D939 raxe
o

9% el
SRS
SR,

 ~ 15
5%
02

o0
botetes

8%

3%
SHELRIK



RLRAX 0%

e sk )
QLKL QRS

B K88

%% CIRLEKAR

SRR S0S0KEKS

SRR ARG . .

S sl ) F 4 sh the ch f state bet t d steam

SRS s a) rigure 4 snows the changes or state between ice, water and steam.

QL QKL ’

SIS SR

ogegasese’e SRS

CRLLL KRHHRS

SRR LS

050000 ROEERN

i P

SO oM

St

e :

(I Ice water steam

05 @ 1

X

02009z 0%

RIS

0% 0%

i

3

PG tsts

o .

AT Figure 4

IR

ICK AN

X i

e

e . . . .

S (i) What is the name of the change of state labelled P in Figure 4?

(1)

[J A evaporating
[] B freezing

L] € melting

[J D subliming

(i) Which of the following shows the arrangement of particles in ice?
(1)
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(b) Figure 5 shows the apparatus that can be used to separate a mixture of ethanol
and water by fractional distillation.

water out

fractionating
column

cold water in
ethanol

mixture of ethanol
and water

Figure 5

(i) Name the piece of apparatus labelled R in Figure 5.

(i) Explain the purpose of the piece of apparatus labelled Q in Figure 5.
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The solvent front shows how far the solvent moves during the investigation.

(i) Using the information in Figure 6, state which colour is made of only two food
dyes.

(i) The R;value of a spot on the chromatogram can be calculated using
the equation
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Using the information in Figure 6, calculate the R; value of the food dye
labelled S.
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( )
4 This question is about metals and their reactions with acids.
(a) Place ticks (V') in boxes to show which elements in the table are metals.
Use the periodic table to help you answer this question.
(2)
element (v)
phosphorus, P
rubidium, Rb
rhodium, Rh
strontium, Sr
tellurium, Te
(b) Three equal sized pieces of the metals E, F, G and H are put into separate
test tubes containing equal volumes of dilute sulfuric acid.
The results in Figure 7 show the test tubes after half a minute.
N - 3\ e N -
NoQ—OA M
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?? L % 1'
;e °°
&
E F G H
Figure 7
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§§§§§§ is hydrogen?
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=
e test result
[l A | putaglowing splint into the gas the splint relights T —
[l B | putalighted splint into the gas the gas ignites with a squeaky pop T —
[] € | testthe gas with damp litmus paper | the litmus paper turns pink T —
[ D | testthe gaswith damp litmus paper | the litmus paper turns white ——
(c) When zinc reacts with very dilute nitric acid, zinc nitrate is formed.
%
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s
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(i) A student investigates the reaction between a metal and a dilute acid using
the apparatus shown in Figure 8.

Cotton wool is placed in the top of the apparatus as shown, to stop any acid
from spraying out.

The total mass of the apparatus is shown at the start of the reaction and after
the reaction has ended.

cotton wool

dilute acid

metal

9

g

start of reaction end of reaction

Figure 8

State two ways the student would know that the reaction has ended.

(Total for Question 4 = 9 marks)
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5 A student makes some ammonium sulfate solution by using a titration.

(@) Which pair of solutions should be used to make the ammonium sulfate solution?

|
|
|

O

A
B
C

D

ammonium solution and concentrated sulfuric acid

ammonia solution and concentrated sulfuric acid

ammonium solution and dilute sulfuric acid

ammonia solution and dilute sulfuric acid

ammonium sulfate.

(b) The student uses the following apparatus to make the solution of

Draw one straight line from each apparatus name to the diagram of
the apparatus.

apparatus nhame

conical flask

filter funnel

pipette

diagram of the apparatus
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(2)
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(c) In this titration, the student uses methyl orange as the indicator.
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(d) The student carries out a rough titration first.
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Figure 9

At the start of the titration, the burette reading is 2.15cm’.

Give the reading on the burette at the end of the titration.
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Figure 9 shows the burette readings at the start and at the end of the titration.
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(e) The student carries out accurate titrations to obtain concordant results.

(i) Figure 10 shows the volume of solution delivered by the burette in the three
accurate titrations.

Circle the volumes the student should use to calculate the mean volume.

titration 1 titration 2 titration 3 S
0.‘.“‘0

volume in cm? 20.00 20.10 20.25
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Figure 10
(1

(i) Using the volumes that you have circled, calculate the mean volume of
solution delivered by the burette.

(1)
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6 Figure 11 shows part of the reactivity series of metals. S5
. A
sodium
magnesium
aluminium
zinc ) ) .
. increasing reactivity
Iron SRS
of the metal Ko Kl
lead LB
copper
silver
gold
Figure 11

(@) The method used to extract a metal from its ore is related to the metal’s position
in the reactivity series.

(i) Which metal is found in the Earth’s crust as an uncombined element?

(1)
LI A aluminium
[J B gold
] € lead
[0 D sodium %::3%%
(ii) Name one metal in Figure 11 that is normally extracted by electrolysis.
(1)

(b) 25000kg of an ore of iron was found to contain 10050 kg of iron.

Calculate the percentage of iron in this ore of iron.

mass of metal
percentage of metal = x 100
mass of metal ore

(2)
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(c) When copper oxide is heated with carbon, the products are copper and
carbon dioxide.

(i) Write the word equation for this reaction.

Oavivas %
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(ii) In this reaction, copper oxide loses oxygen.
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T X
X
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State the type of reaction when copper oxide loses oxygen.

e (1)
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(i

ii) In one reaction, 159.0 g of copper oxide was heated with excess carbon to
produce 127.0g of copper.

Use this information to calculate the mass of copper formed, in g, when
238.5g of copper oxide is reacted with excess carbon.
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MASS Of COPPEI = . g

(iv) State why this reaction with copper oxide uses excess carbon.
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(d) A solution of zinc sulfate was made by dissolving 23.8 g of the compound in water
and was made up to a total volume of 250 cm® with water.
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o Calculate the concentration of this solution in gdm™.
0% %%
;§§E’§§§§ mass of solid (g)
o o %% . -
o concentration (gdm™) =
X volume of solution (dm?)

Give your answer to 2 significant figures.
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CHHHAK XA
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G025 XA
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K585 §:§:§:§§: 7 This question is about the transition metals iron and copper.
CRIERAK SRR
S R
A . . .
o (a) When iron rods are left out in the rain for a few weeks, the rods corrode and
SN S . .
O become covered in a brown solid.
e
RS . . .
A (i) State the name of this brown solid.
S
S (1)
TR R | ——————————
K

(ii) Place ticks (v') in boxes to show which two substances in the air react with
iron to form the brown solid.
(2)
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substance (v)

neon

carbon dioxide

XA A I A A A
S SISy
ALK X AKX AHHAX KX XA XK

X% X% X % X % o
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55

XK

SRS
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S PYRER .
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QK

nitrogen

oxygen

water vapour

(i

ii) State one way to prevent the corrosion of iron rods that will be used outside.
(1)

(iv) In an experiment, 5 iron rods were left outside in the rain for a few weeks.
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&

The mass of the iron rods was found before they were left outside and again
after a few weeks.
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Figure 12 shows the recorded masses.
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25 gt e . . .
e mass of 5 iron rods before being left outside 3759
o mass of 5 iron rods after being outside for a few weeks | 4.53 g
o
L&
%
& .
m Figure 12
e

Use this information to calculate the mean increase in mass of one iron rod.
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(b) Figure 13 shows the atoms in pure gold and in a gold alloy.
gold gold alloy
Figure 13
(i) State the meaning of the term alloy.
(1)
*(ii) Using Figure 13, compare pure gold and the gold alloy by
+ describing how their atoms are arranged
- explaining the differences between the strength of the pure gold and the
gold alloy.
(6)
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e Ry
CRALAXR CHRAIARK . .
o4 .21 8 (a) Atoms of neon are made up of subatomic particles.
e e
LI borese:
Seseseteses 5o . . . . . . .
G ¢ (i) Figure 14 shows some information about the subatomic particles in
et
B neon atoms.
KX Complete Figure 14 with the missing information.
Ca (3)
LS
0w N
A
ST
egetetele!
X S . . o N
S subatomic particle relative charge relative mass
195 -4 %%
proton 1
K neutron 0
::::::::g: ..............................................................
XIS
t*tb%%t
095 %
S8 .
:::::::ggz electron negligible
gese b e
S
L8
o
KHRRKK i
§§§§§§§ Figure 14
QL
s (i) All atoms of neon have an atomic number of 10.
o

%
o5
3]
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(SRR

Describe what information about the number of subatomic particles can be
obtained from the atomic number of neon.
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ii) Explain why atoms of neon are electrically neutral.
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group

Na | Mg
11 | 12

—_

*(b) The structure of the periodic table and the position of the elements in the
periodic table are linked to the electronic configuration of the elements.

Figure 15 shows the structure of the periodic table and the first 12 elements with
their atomic numbers.
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Sc

Ti

Mn

Fe

Co

Ni

Cu

Zn

Ga

As

Se

Br

Figure 15

Use the first 12 elements shown in Figure 15 to explain

how the structure of the periodic table is linked to the electronic
configuration of the atoms of the elements

how the arrangement of the elements is linked to their electronic
configuration.
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9 Silver nitrate and potassium chloride are ionic compounds that are soluble in water.

(@) When potassium chloride solution is added to a solution of silver nitrate,
a white precipitate forms.

(i) Complete the equation for this reaction, including the missing state symbol.
(2)

i %
AgNOs(aq) + KCI(...) — AgCl(s) + (aq) L s
SO
Desera= !
K&

%
Sale%

(i) Give the name of the white precipitate that forms.

(i

ii) State and explain how the white precipitate can be separated from the
reaction mixture.

(3)

.................................................................................................................................................................................................................................................................................... S
S
SRS

RS
’0"«900
oS, = 308

v

=

(b) Silver nitrate solution conducts electricity.
Solid silver also conducts electricity.

Describe how silver nitrate solution conducts electricity and how solid silver
conducts electricity.

(3)
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SR K8 (c) A bottle containing an unknown solution is labelled with the two hazard symbols
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L Sl shown in Figure 16.
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(i) What are the meanings of these two symbols?

(1)
L] flammable and toxic
harmful and dangerous to the environment

toxic and dangerous to the environment

O n w >

N
N
] toxic and harmful

(i) State a safety step that should be taken when using the unknown solution.
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( )

10 Phosphoric acid is important in the production of fertilisers.

(@) (i) Afew drops of litmus solution are added to a sample of dilute
phosphoric acid.

What is the colour of the mixture formed?
(1)

[J A colourless
] B green
[0 € purple

[l D red

(i) State why litmus cannot be used to measure pH.

(b) Phosphoric acid can react to form phosphate salts which are used in fertilisers.

Give two reasons why farmers use fertilisers on their fields.
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(c) An experiment was carried out to produce phosphoric acid.

() The actual yield for the experiment was 18.62g.

The theoretical yield for the experiment is 24.50g.

actual yield
theoretical yield

percentage yield = 100

Oavivas %

e

i
pearatedy

Calculate the percentage yield of this experiment.
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(ii) The equation for a reaction to make phosphoric acid, H;PO,, is
Cas(PO,);OH + 5H,S0, — 3H;PO, + 5CaSO, + H,0O

Calculate the atom economy for the production of phosphoric acid in
this reaction.

total formula mass of desired product

atom economy (%) = x 100

total formula mass of all reactants or products

(relative formula masses: Cas(PO,);OH = 502, H,SO, = 98, H;PO, = 98, CaSO, = 136, H,O = 18)
(3)
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(iii) The equation for a reaction to produce phosphoric acid is
Cas;(PO,);OH + 5H,S0, — 3H;PO, + 5CaSO, + H,0O

Explain how the atom economy of the reaction can be increased.

(Total for Question 10 = 11 marks)
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