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Relative atomic masses are given in the Periodic 2
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SECTION A

Answer all questions in this Section.

Carbon exists in different structural forms of the same element in the same physical state.

(a)

(b)

Graphite and diamond are forms of carbon.

g ®
roursur g SRS
MINMIEEEs-
i I 1 | @
. Jilal b o %
| s i
- o e
graphite diamond
(i) Give one structural difference between graphite and diamond.
graphite:
diamond:
2]
(ii) Explain why diamond has a very high melting point.
- [2]
(iii) Give one reason why graphite conducts electricity and diamond does not.
[1]
Carbon dioxide is a simple molecular substance.
State two properties of carbon dioxide.
1
e i s v =
[2]
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Copper oxide reacts with hydrogen to form copper oxide and water.
The equation for the reaction is:
Cu0O + H, -» Cu + HO

Explain how this reaction is both oxidation and reduction.

[3]

TOTAL MARKS [10]



(a) Describe the structure and bonding in metals.

- [3]

(b) Copper, nickel and silver are transition elements. Typical physical properties of transition
elements are a high density and a high melting point.

Give two different properties of transition metals which are not typical of other metals.

1
2
[2]
(c) Complete the dot and cross diagram to show the covalent bonding in a nitrogen molecule.
(Show only the electrons in the outer shell.)
[2]
(d) Explain why nitrogen is a gas at room temperature.
(3]

TOTAL MARKS [10]
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Le Chatelier’s Principle is a vital part of industrial chemistry. One process that relies on this
principle is the Contact process which is used to manufacture sulphuric acid.

(a)

(b)

(©)

(d)

Name the three conditions for the Contact process to take place.

[3]
In the Contact process sulphur dioxide reacts with oxygen to produce sulphur trioxide.
Write the balanced chemical equation for this reaction.
2]

(i) In order to make sulphuric acid, sulphur trioxide is dissolved in concentrated
sulphuric acid to make a substance called oleum.

Give the chemical formula for oleum.

[1]

(i1) Explain why sulphuric acid is not made by simply adding sulphur trioxide to
water.

[1]

Sulphuric acid is a dehydrating agent.

Briefly describe the reaction in which sulphuric acid acts as a dehydrating agent. Include
the reactants, products and observations made during the reaction.

3]

TOTAL MARKS [10]
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Devon added 30cm? of potassium hydroxide with an unknown concentration into a conical flask
using a pipette. The potassium hydroxide reacted with exactly 25 cm? of 0.4 mol/dm? hydrochloric

acid.

The equation for this reaction is:

(a)

(b)

(c)

KOH + HCI — KCI + H0

Name the apparatus used to deliver the hydrochloric acid into the conical flask.

[1]
(1) Calculate the number of moles of hydrochloric that was used in the reaction.

(1]
(i1) Determine the number of moles of potassium hydroxide in the reaction.

(1]
(iii) Calculate the concentration of potassium hydroxide in grams per dm? (g/dm?).

[2]
Acids can be strong or weak. Hydrochloric acid is an example of a strong acid.
Name a weak acid and state one way it is different from hydrochloric acid.
Name of acid e s e e e
Difference

2]

[Turn over



(d)

g

The graphs show the temperature change when acids X and Y are added separately to a
potassium hydroxide solution.

Temperature (°C)
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Volume of acid added (cm?)
(1) Use the graphs to find the volume of acid required to neutralise the potassium
hydroxide in both experiments.
Acid X
AcidY
[1]
(i1) State the maximum temperature rise by acid X.

[1]

(iii) State which acid, X or Y, is more concentrated and give a reason for your answer.

[1]

TOTAL MARKS [10]



SECTION B
Answer any TWO questions from this Section.

5. (a) Identify compounds represented by the letters A, B, C, D, E, F, G, Hand 1. [9]

i S
/" Produces a blue ™
| precipitate C |
\with NaOH(aq) /

——

T MewlA —
: + . Solution D has
(used in Blue solution B
g become
galvanisation) e ]
colourless
L
P ol il
/ Add Feso¢(aq)®.\,__
f/ cold concentrated "s|
\ H,SO,
LT s sk #
\.\\_Bmwn ring” is seen /
Hot and " Blue | o U awy
. Liguid 4+ | Gas I
Metal E it concentrated | __|solution| + fli_l - ’ [
Solution F of pH2 G| ¥ e
l / Causes \
Ions of ﬂ .\ acid |
Ketal B prod /" Producesa ™\ T 4
etal E produce / P \ \_ rain /

a blue green flame
in a flame
test

l',\ Iprecipitate with f.f'
Ba(NO,),

i ;"f:
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(b) A student mixes solutions of halogens with solutions of their potassium salts. The table
shows some of the observations made by the student when halogens reacted with the
potassium halide solutions.

(i) Complete the table to record observations occurring at R, Sand T
halogen potassium chloride potassium bromide potassium iodide
chlorine (colourless) R S Solution turns brown
bromine (orange) No change No change I
iodine (brown) No change No change No change
| [3]

(©)

(d)

Explain how the reactivity of the halogens changes going down Group VII. [3]

(ii)
Write a balanced equation for the reaction:

iron(I) chloride + iron(I1I) chloride

2]

chlorine gas —

Use the equation to calculate the mass of silver produced from 1.6g of copper in this
displacement reaction.

2AgNO, (aq) + Cu(s) — Cu(NO,), (aq) + 2Ag(s)

3]

TOTAL MARKS [20]
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Hydrogen peroxide is a colourless solution that decomposes very slowly at 20 °C to produce water
and oxygen. In an experiment 30cm® of hydrogen peroxide and 5g of manganese(IV) oxide, a
catalyst, was used in the reaction. The chemical equation for the reaction is:

(a)
(b)

(c)

(d)

(e)

2HO, - 2HO + 0O,
Define the rate of a chemical reaction. [2]

A small round flat-bottomed flask, a gas syringe, delivery tube and a stopper were used in
this experiment.

Draw the part of the apparatus that is used to collect the oxygen gas in this experiment.

[1]

(i) The table of results shows what happens when a student investigates the
decomposition of hydrogen peroxide.

Time in minutes 1 2 3 4 5 6 T 8
Volumeofozincm?' 300 | 51.5|66.5| 78.0 | 84.5 | 89.0 | 90.0 | 90.0

Plot a graph of the volume of gas against time in minutes.

Draw a smooth curve and label the curve. [4]
(ii) The experiment was repeated using 30cm? of hydrogen peroxide that was half

the concentration of the hydrogen peroxide used in the first experiment. The

other conditions remained the same.

On the same axes, sketch a second graph to show how the volume of gas collected
would vary with time in the second experiment. [2]

Calculate the number of moles of hydrogen peroxide decomposed to produce 90em? of
oxygen at r.t.p. [2]

(i) In this experiment, manganese(IV) oxide acts as a catalyst.

Outline a method to show that the manganese(IV) oxide is a catalyst and not a
reactant. [2]

(ii) The rate of reaction is different when manganese(IV) oxide is used as a fine
powder rather than coarse lumps.

Explain why. [2]

[Turn over
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Zinc and dilute hydrochloric acid are reacted together to produce zinc chloride, a soluble
salt.

The rate of this reaction can be increased by heating the reaction mixture.

1) Explain in terms of the collision theory the effect of increasing the temperature
of the reaction mixture. [3]
(i1) Write a balanced symbol equation for the word equation:
zinc + hydrochloric acid — zinc chloride + hydrogen [2]

TOTAL MARKS [20]
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The diagram shows a fractionating column used to separate saturated hydrocarbons from crude oil.

(@)

(b)
(c)

— gasoline

crude oil —

ng H !)]

— residue

State two physical properties that are affected as the length of hydrocarbon chains are
increased. 2]

Name the residue formed from the distillation of crude oil and state one use. [2]

Long chain hydrocarbon molecules can be broken down into smaller more useful
molecules.

Name the process used to produce these smaller molecules. [1]



(d)

(e)

—-15—

The flow chart shows reactions that occur with propane (C,H,).

carbon dioxide +
water

-

1 — chloropropane + N
Prop q——— propane ) propanol

hydrogen chloride

C3H3

(i) Write the name of the reactions L, M and N. [3]
(ii) State the general formula of propane. [1]
(iii) Write the chemical formula of propanol and correctly draw its structural formula.
[3]
(iv) Write the balanced chemical equation for ‘Reaction M’ from the flow chart. [2]
(v) Calculate the volume (dm?) of carbon dioxide produced at r.t.p., if 0.14 moles of
propane (C,H,) was used in the reaction. , [2]

Compound W contains 85.71% carbon and 14.29% hydrogen.
(1) Calculate the empirical formula of Compound W. [3]

(i) Compound W has a relative molecular mass of 56.

Find its molecular formula. [1]
TOTAL MARKS [20]
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