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1

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.

A student investigates the reaction that occurs when zinc carbonate is heated.

Figure 1 shows the apparatus the student uses.

L

zinc

carbonate ’

heat

Figure 1

(@) What is the name of the piece of apparatus labelled G in Figure 1?

|
|
|
|

A testing tube
B heating tube
C delivery tube
D boiling tube

limewater

(b) State what apparatus should be used to heat the zinc carbonate in Figure 1.
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(c) The word equation for the reaction that occurs when zinc carbonate is heated is
zinc carbonate — zinc oxide + carbon dioxide

The carbon dioxide bubbles through the limewater.

State what is seen when carbon dioxide bubbles through the limewater.

(d) Another student investigates the change in mass that takes place when zinc
carbonate is heated.

(i) Figure 2 shows the results the student records at the start of the investigation.

mass of empty test tube 14.629
mass of test tube + zinc carbonate 17.839g
Figure 2

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

(ii) The student then
+ heats the test tube containing the zinc carbonate for five minutes
« places the hot test tube on a bench mat to cool
« finds the mass of the test tube and contents.

Describe what the student should do next to make sure that all the zinc
carbonate has reacted completely.

(Total for Question 1 = 6 marks)
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2 (a) Figure 3 shows the changes of state between ice, water and steam.
P
ice water steam
Figure 3
(i) What is the name of the change of state labelled P in Figure 3?
(1)
[J A evaporating
[] B freezing
L] € melting
[J D subliming
(i) Which of the following shows the arrangement of particles in ice?
(1)
L] A
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(b) Figure 4 shows the apparatus that can be used to separate a mixture of ethanol
and water by fractional distillation.

water out

fractionating
column
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DO NOT WRITE IN THIS AREA

cold water in
ethanol

mixture of ethanol
and water

Figure 4

(i) Name the piece of apparatus labelled R in Figure 4.
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(c) A student investigates the food dyes used to make the colours W, X, Y and Z in
four different sweets.

Figure 5 shows the chromatogram produced.

solvent front

° ruler
[ ]
S— |
\.
[ ]
[ ]
° ® °
[ J
° °
[ ]

start line

Figure 5
The solvent front shows how far the solvent moves during the investigation.

(i) Using the information in Figure 5, 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

R - distance moved by the food dye

" distance moved by solvent front

Using the information in Figure 5, calculate the R; value of the food dye
labelled S.

Give your answer to 2 decimal places.

Rrvalue of food dye S = ...

(Total for Question 2 = 9 marks)
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3 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 6 show the test tubes after half a minute.
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Figure 6
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(i) Arrange the metals E, F, G and H in order of reactivity.

metal

(ii) The bubbles that form are hydrogen.

most reactive

least reactive

Which row of the table shows the test and result that confirm the gas

is hydrogen?
test
[l A | putaglowing splint into the gas
[l B | putalighted splint into the gas
[J € | testthe gas with damp litmus paper
[ D | testthe gaswith damp litmus paper

result
the splint relights
the gas ignites with a squeaky pop
the litmus paper turns pink

the litmus paper turns white

(c) When zinc reacts with very dilute nitric acid, zinc nitrate is formed.

(i) The formula of zinc nitrate is Zn(NO;),

Calculate the relative formula mass of zinc nitrate, Zn(NO;),

(relative atomic masses: Zn =65, N=14,0 = 16)
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(i) A student investigates the reaction between a metal and a dilute acid using
the apparatus shown in Figure 7.

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 5o %,

==

start of reaction end of reaction

]
-
1
my
L

u

Figure 7

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

10

(Total for Question 3 = 9 marks)
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4 Figure 8 shows part of the reactivity series of metals.

sodium
magnesium
aluminium
zinc

iron

lead
copper
silver

gold

4

A

increasing reactivity
of the metal

Figure 8

(@) 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?

|
|
|
|

Nn @ >

D

aluminium
gold
lead

sodium

(i) Name one metal in Figure 8 that is normally extracted by electrolysis.

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

Calculate the percentage of iron in this ore of iron.

mass of metal

percentage of metal = x 100

mass of metal ore
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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.

(ii) In this reaction, copper oxide loses oxygen.

State the type of reaction when copper oxide loses oxygen.

(iii) 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.

Mass Of COPPEI = . g

(iv) State why this reaction with copper oxide uses excess carbon.

(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.

Calculate the concentration of this solution in gdm™.

mass of solid (g)

concentration (gdm™) = - -
volume of solution (dm?)

Give your answer to 2 significant figures.

CONCENTIAtION = .. gdm

(Total for Question 4 = 12 marks)
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5 (a) Atoms of neon are made up of subatomic particles.

Complete Figure 9 with the missing information.

(i) Figure 9 shows some information about the subatomic particles in
neon atoms.

subatomic particle

relative charge

relative mass

proton

neutron

electron

negligible

Figure 9

(ii) All atoms of neon have an atomic number of 10.

Describe what information about the number of subatomic particles can be
obtained from the atomic number of neon.

(3)
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*(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 10 shows the structure of the periodic table and the first 12 elements with
their atomic numbers.

group
1 2 3 4 6 7 0
H He
1 2
Li | Be B | C (@) F | Ne
3 4 5 6 8 9 |10
Na | Mg
11 ] 12
Figure 10
Use the first 12 elements shown in Figure 10 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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6 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.

AgNOs(aq) + KCI(....) — AgCl(s) + (aq)

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

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

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

Describe how silver nitrate solution conducts electricity and how solid silver
conducts electricity.
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-
(c) A bottle containing an unknown solution is labelled with the two hazard symbols
shown in Figure 11.
o
2 <
i =
o S
S 2 o
s i
S S
St 5 = .
ook = Figure 11
A o
> 2
r’g o (i) What are the meanings of these two symbols?
O o (1)
[ A flammable and toxic
,,,,, [J B harmful and dangerous to the environment
[J € toxic and dangerous to the environment
55 [0 D toxic and harmful
A
; (i) State a safety step that should be taken when using the unknown solution.
S (1)
=
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