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iG Chem 10 P3 15w to 01w Broken into Subtopics293marks
Key:
A = Alloys
Al = Aluminium extraction
Bf=Blast furnace for iron extraction
D=Thermal decomposition
P=properties and uses
R= Reactivity series/electrochemistry
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(a) M1: (zinc sulfide) heated /roasted/burrt in air (1)
M2: zinc oxide formed (1)
M3: zinc oxide reduced (1)
M4: (by adding) coke or carbon (1)
M5: Balanced equation (any one of) (1)
2208 + 30, — 2Zn0 + 250,
2Zn0 + C — 2Zn +CO;

00 + C— zn + CO
Zn0 + CO — Zn +CO;

(b) Any two from:

(making) brass or alloys (1)
galvanising (1)

saciificial protection (1)
batteries (1)

51

2

[Total: 7]
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(a) Any three of:
iron s harder
iron has higher density
ACCEPT: heavier or potassium lighter
iron has higher mp or bp.
iron has higher tensile strength or stronger
iron has magnetic properties €}
NOTE: has to be comparison, e.g. iron is hard (0) but iron is harder (1)
NOT: appearance e.g. shiny
ACCEPT: comparative statements relating to potassium

(b) potassium  hydrogen (1) and potassium hydroxide (1)
zinc hydrogen (1) and zinc oxide (1)
copper  noreaction (1) O]

[Total: 8]




image96.emf

image97.emf

image98.emf

image99.emf

image100.png
iii) for strength or so it does not break or does not sag or can have pylons further apart
[
NOT steel is a better conductor
NOT aluminium protects steel from rusting
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(a) @

(b) @

aqueous
solution

lead (11)
nitrate

lead
Pb

magnesium

Mg

zine
zn

silver
Ag

magnesium
nitrate

zine
nitrate

silver(1)
nitrate

‘each horizontal line correct (1)

n (1)

An amow from Znto Zn** (1)

Zn + 2Ag' — Zn®'+ 2Ag (1)

cormect direction from zinc to lead (1)

metals react by losing electrons (1)

the more reactive metal/zinc will lose electrons more readily (making the

electrode negatively charged). (1)

Bl

2
m

m

2
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manganese and zinc are more reactive than lead (and/or copper) (1)

lead is more reactive than copper (1)

the polarity of aMn/Zn (cell)
or the voltages of Zn/Pb and Mn/Pb (cells) (1)

2

m
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@ @

any metal above zinc
Mg > Mg® + 26

Zn+2Ag" > Zn?" + 289
Note: not balanced only [1]

because they can accept or gain electrons / change into atoms or

Ag’ or siver
charge not essential but if given must be correct

Ag" and Cu® or silver and copper
charge not essential but if given must be correct

be reduced

m
2

m
m

m
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(b) Cu'Sn Cd Zn (ie. all4in comect order) m
relates order to voltage “

one relevant comment from: m

higher reactivity metals are the negative electrode / copper is least reactive because itis the
positive electrode because copper would have the lowest voltage / copper cell V = 0 / the
bigger the difference in reactivity, the bigger the voltage / zinc has highest voltage because it
is most reactive / more reactive metals have higher voltage
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Iron is extracted from the ore hematite in the Blast Fumace.

waste gases

raw materials:
coke, C

iron ore, Fe,0,
limestone, CaCO,

firebrick lining —

air —»=

slag—

molten iron

(a) The coke reacts with the oxygen in the air to form carbon dioxide.

(0]

(i)

(b) (@)

(i)

(iii)

(iv)

C+ 0, Co,

Explain why carbon monoxide is formed higher in the Blast Fumace.

2

Write an equation for the reduction of hematite, Fe,0,, by carbon monoxide.

2

Limestone decomposes to form two products, one of which is calcium oxide.
Name the other product

m

Calcium oxide reacts with silicon(IV') oxide, an acidic impurity in the iron ore, to form slag.
Write an equation for this reaction.

2

Explain why the moten iron and the molten siag form two layers and why molten iron is
the lower layer.

2

Suggest why the molten iron does not react with the air.

m
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5  Zincis obtained from the ore, zinc blende, ZnS.

(a) Describe the extraction of zinc fromits ore, zinc blende. Include at least one balanced equation
in your description.

Bl

(b) State two major uses of zinc.

vl
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(@)

(b)

Give three differences in physical properties between the Group | metal, potassium, and
the transition element, iron.

1
2.

3 3]

The following metals are in order of reactivty.
potassium

zin

copper

For those metals which react with water or steam, name the products of the reaction,
otherwise write o reaction’

potassium

zinc

copper

5]
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2 Describe how to separate the following. In each example, give a description of the procedure used
and explain why this method works

(@

®)

(e)

(a@)

Copper powder from a mixture containing copper and zinc powders.

procedure

explanation

&)

Nitrogen from a mixture of nitrogen and oxygen.

procedure

explanation

&)

Glycine from a mixture of the two amino acids glycine and alanine. Glycine has the lower R,

value

procedure

explanation

@

Magnesium hydroxide from a mixture of magnesium hydroxide and zinc hydroxide.

procedure

explanation

31
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7 One way of establishing a reactivity series is by displacement reactions.

(a) A series of experiments was carried out using the metals lead, magnesium, zinc and silver.
Each metal was added in tum to aqueous solutions of the metal nirates.

The order of reactivity was found to be:

magnesium  most reactive
zinc D
lead
siiver least reactive
(i) Complete the table.
reacts
X = does not react
metal
aqueous lead | magnesium |  zinc siver
Solution Pb Mg Zn Ag
lead()
nitrate v/ v/ X
magnesium
nitrate
zinc
nitrate
siver
nitrate

(i) Displacement reactions are redox reactions.
On the following equation, draw a ring around the reducing agent and an arrow to show

the change which is oxidation.

Zn + Pb* —» Zn* + Pb

(iif)  Complete the following ionic equation.

Zn+ 2Ag - o +

3]

U]
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(b) Another way of determining the order of reactivity of metals is by measuring the voltage and
polarity of simple cells. The polarity of a cellis shown by which metal is the positive electrode
and which metal is the negative electrode. An example of a simple cellis shown below.

(0]
(i)

(iii)

(iv)

voltmeter

lead electrode —zinc electrode
| electrolyte of
dilute acid
Mark on the above diagram the direction of the electron flow. 9]

Explain, in terms of electron transfer, why the more reactive metal is always the negative
electrode.

2

The following table gives the polarity of cells using the metals zinc, lead, copper and
manganese.

cell | electrode 1 polarity electrode 2 polarity
A zinc| = lead +

B | manganese - lead +

c copper + lead ,

What information about the order of reactivity of these four metals can be deduced from
the table?

2

What additional information is needed to establish the order of reactivity of these four
metals using cells?

U]
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5 The reactivity series shows the metals in order of reactivity.

(a) The reactivity series can be established using displacement reactions. A piece of zinc is
added to aqueous lead nitrate. The zinc becomes coated with a black deposit of lead.

Zn + Pb* — Zn* + Pb

Zinc is more reactive than lead.

The reactivity series can be written as a lst of ionic equations.

>
Znee
Fe
Pb > Pb
cu - Ccw®
Ag — Ag

Fe

vl

+

+

+

+

+

+

most reactive metal: the best reductant (reducing agent)
2e
2e
2e
2e

.

(i) In the space at the top of the list, write an ionic equation for a metal which is more
reactive than zinc. [}

(ii) Write an ionic equation for the reaction between aqueous silver(t) nitrate and zinc.

2
(iii) Explain why the positive ions are likely to be oxidants (oxidising agents).

m
(iv) Deduce which ion is the best oxidant (oxidising agent)

m

W

Which ion(s) in the list can oxidise lead metal?
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(b) Areactivity series can also be established by measuring the voltage of simple cells. The:
diagram shows a simple cell

voltmeter
v
cadmium —— ———copper
electrode electrode
E — sulfuric acid

Results from cells using the metals tin, cadmium, zinc and copper are given in the table

below.
ol electrode 1 clectrode [ o
positive electrode | negative electrode
1 copper cadmium 074
2 copper tin 048
3 copper zinc 1.10

Write the four metals in order of increasing reactivity and explain how you used the data
in the table to determine this order.
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Question

Ansvar

Guidance.

%)

W1 Forming an axide
(o) semeris o (a) impuries become oxdes;

M2 Gasaous oxdas
Carbon o orsue (&) ascape/aro romoved as gasas:

M3 Acifcoxides
Sicon(V) cido orphosphorus{I1/V) oxde reac/ars reutralsod by cacum
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(a) @) insufficientlimited oxygen
or 2C + O, — 2CO

coke/carbon reacts with carbon dioxide
or C + CO, — 2CO

Fe,0; + 3CO — 2Fe + 3CO,
‘species (1) balancing (1)

(b) () carbon dioxide

(ii) CaO + SIO, — CaSiOs
[1] each side correct

(i) (molten) iron higher density (than slag)
(iv) No oxygen in contact with iron or layer of slag prevents hot iron reacting with

oxygen/air or (all) oxygen reacts with carbon (o no oxygen leftto react with
iron)

(c) () airfoxygen and water (need both)
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Iron from the Blast Fumace is impure. It contains about 5% of impurities, mainly carbon, sulfur,
silicon and phosphorus, which have to be removed when this iron is converted into steel

(a) Explain how the addition of oxygen and calcium oxide removes these impurities. Include an
equation for a reaction of oxygen and a word equation for a reaction of calcium oxide in this

process.

]
(b) Mild steel is the most common form of steel. Mild steel contains a maximum of 0.3% of carbon

High carbon steel contains 2% of carbon. It is less malleable and much harder than mild steel.

() Give a use of mild steel
m

(ii) Suggest a use of high carbon steel
m

(ilj) Explain why metals are malleable.

&)

(iv) Suggest an explanation why high carbon steel is less malleable and harder than mild
steel

@
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