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Answer ALL questions

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.

Alcohols

1 (a) The names and formulae of the first three alcohols in the homologous series of alcohols
are given in the table.

N N N T N N AN N N N N NN AN

¢

e formula :
alcohol ¢

methanol CH,OH 5
¢

ethanol C,H.OH .
<

propanol C,H.,OH 2

(i) Pentanol is another member of the alcohol homologous series.
A molecule of pentanol contains five carbon atoms.

Predict the formula of a molecule of pentanol.

(ii) Draw the structure of a molecule of ethanol, C.H,OH, showing all the bonds.

(b) When ethanol vapour is passed over hot aluminium oxide, the ethanol forms
water and one other product.

(i) Complete the balanced equation for this reaction.




i (ii) Which type of reaction occurs when ethanol forms the products in this reaction?
i Put a cross (X)) in the box next to your answer.
X (1)
>/< [0 A dehydration
; [0 B distillation
z [J € hydration
X [J D oxidation
(c) Ethanol can be used as a fuel.
Which of these is the balanced equation for the complete combustion of ethanol?
Put a cross (X)) in the box next to your answer.
(1)

[JA CHOH + 20, — 2CO, + 3H0
[JB 2CHOH + 50, — 4CO, + 6H,0
[JC CHOH + 30, - 2CO, + 3HO
[JD 2CHOH + 70, — 4CO, + 6H,0

(Total for Question 1 = 6 marks)




Carboxylic acids and esters

2 (a) Complete the sentence by putting a cross (X)) in the box next to your answer.

Ethanol can react to form ethanoic acid, CH,COOH.
In this reaction ethanol is

[0 A neutralised

N N N T N N AN N N N N NN AN

[0 B oxidised

AN NN

[J € precipitated
[0 D reduced

SN N AN

(b) Draw the structure of a molecule of ethanoic acid, CH,COOH, showing all
the bonds.

&
I
<
<

(c) When a piece of magnesium ribbon is added to dilute ethanoic acid,
a reaction occurs.

(i) Complete the word equation for this reaction.

magnesium + ethanoic _, .
acid

(ii) State what is seen during this reaction.




(d) Esters are useful organic compounds.

Describe a use of esters.

NP AP AN ED S A D SV SN
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(Total for Question 2 = 9 marks)




Salts and solutions

3 (a) Give the name or the formula of an ion that causes hardness in water.

(b) A, B and C are samples of hard water from three different sources.

N N N T N N AN N N N N NN AN

A 10cm? sample of each is tested for hardness by adding soap solution, from a
burette, until a permanent lather is formed.

Another 10cm? sample of each of A, B and C was boiled and then tested in the
same way.

AN NN

The results are shown.

SN N AN

volume of soap solution needed

to form permanent lather /cm?
water sample

&
I
<
<

before boiling after boiling

A 10.2 0.1
B 20.0 20.0
C 353 12.2

There are two types of hardness, temporary and permanent.

Explain, using the information in the table, the types of hardness in each of the
hard waters A, B and C.
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(c) A solution of zinc chloride, ZnCL, is prepared by reacting zinc carbonate, ZnCO,,
with dilute hydrochloric acid.

(i) Write the balanced equation for this reaction.

(ii) A solution of zinc chloride, ZnCIz, has a concentration of 0.25 moldm=.
Calculate the concentration of this solution in g dm=.

(relative atomic masses: Zn = 65, Cl = 35.5)

concentration of solution = ... gdm™

(d) In an experiment, 25.0cm? samples of a solution of sodium hydroxide, NaOH,
were titrated with 0.095 moldm~= hydrochloric acid, HCI.

NaOH + HCl — NaCl + H,0
18.5 cm? of the hydrochloric acid neutralised 25.0 cm? of the sodium hydroxide solution.

Calculate the concentration of the sodium hydroxide solution, NaOH, in moldm=.

concentration of sodium hydroxide solution = ... moldm=

(Total for Question 3 = 11 marks)



Analysis

<
<
<,
<
4 (a) Excess dilute sulfuric acid is added to a solid sample of a copper compound. S
A gas is given off and a blue solution is formed. %

<,

<

<

<,

<

<

<,

(i) The gas turns limewater cloudy.

Explain how this result is used to identify the anion in the copper compound.

SN N AN

(i) When sodium hydroxide solution is added to the blue solution,
a pale blue precipitate is formed.

&
I
<
<

Give the name or the formula of the pale blue precipitate.

(iii) The blue solution contains sulfate ions.
Barium chloride solution is added to this blue solution.
A white precipitate of barium sulfate forms.

Write the ionic equation, including state symbols, for this reaction.

10 S



(b) A colourless solution contains a halide ion.

Describe a test to show which of the halide ions, chloride, CI~, bromide, Br~, or
iodide, I, is present in the colourless solution.

NP AP AN ED S A D SV SN
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(Total for Question 4 = 10 marks)
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Gases

5 (a) Sulfur dioxide combines with oxygen to form sulfur trioxide in an
exothermic reaction.

250,(g) + O_(g) = 250.(9)
The reaction can reach equilibrium.

At 2 atmospheres pressure, 450°C and using a vanadium(V) oxide catalyst, the
equilibrium yield of sulfur trioxide, SO,, is 96%.

N N N T N N AN N N N N NN AN

(i) When a temperature higher than 450°C is used, the equilibrium yield of
sulfur trioxide decreases. All the other conditions are unchanged.

AN NN

Explain why the equilibrium yield of sulfur trioxide decreases.

<
<
<
<

(ii) When a pressure higher than 2 atmospheres is used, the equilibrium yield of
sulfur trioxide increases. All the other conditions are unchanged.

Explain why the equilibrium yield of sulfur trioxide increases.

12 S
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(iii) Which of the following shows the effect of adding a catalyst on the rate of the
forward reaction and on the rate of the reverse reaction?

Put a cross (X)) in the box next to your answer.

effect of a catalyst on

rate of forward reaction rate of reverse reaction

L1 A decreases decreases
] B decreases increases
1 C increases decreases
L1 D increases increases

(b) The equation for the complete combustion of ethane is
2C,H,(g) + 70,(g) — 4CO,(g) + 6H,0()

Which row of the table shows volumes of ethane and oxygen that react together
and the volume of carbon dioxide they produce when they react as shown in this
equation?

(all volumes of gases are measured under the same conditions of temperature
and pressure)

Put a cross (X)) in the box next to your answer.

gas volumes /cm?

ethane oxygen carbon dioxide
L] A 5 35 10
L] B 5 70 20
[]C 10 35 20
> 10 70 40

12
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*(c) The reaction between a known mass of magnesium ribbon and excess
dilute sulfuric acid can be used to determine the volume occupied by one mole of
hydrogen gas, H_, at room temperature and pressure.

Mg(s) + H,50,(aq) — MgSO,(aq) + H,(q)

NN N NI AN

In an experiment, 0.048 grams of magnesium formed 48 cm? of hydrogen, at room
temperature and pressure.

SN NN

Describe how the apparatus below can be used to obtain these results, showing
how the results can be used to find the volume occupied by one mole of v
hydrogen gas, H,, at room temperature and pressure.

= = | I

14 S



(Total for Question 5 = 12 marks)
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Electrolysis
(@) A metal spoon is plated with silver using electrolysis.

The diagram shows the apparatus used.

6Vd.c.
4| supply _

/

silver spoon

q >

silver nitrate solution

(i) In this electrolysis, oxidation occurs at the silver electrode.

State, in terms of electrons, what is meant by oxidation.

(ii) Which is the formula of silver nitrate?

Put a cross (X]) in the box next to your answer.
(1)

A AgNO,
B Ag,NO,
C AgNO,

O 0O o O

D Ag(NO),

16 S
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(b) The diagram shows the apparatus used for the electrolysis of
copper sulfate solution using a pure copper cathode and impure copper anode.

NP AP AN ED S A D SV SN

6Vd.c
supply

NS GERND S AN O AT O

pure copper cathode ~ - impure copper anode

copper sulfate solution

During the electrolysis the size of the cathode increases, the size of the anode
decreases and a solid deposit appears under the anode. The colour of the solution
remains the same throughout.

R R N R N AN S SR RD S € N S

Explain these observations.




NN TN N

*(c) The products of electrolysis can vary depending on whether the salt forming the
electrolyte is molten or in aqueous solution.

NN

Explain this statement by referring to the products of electrolysis of
molten sodium chloride and of electrolysis of sodium chloride solution.

NN N N

Include in your answer the names of all the ions present in each electrolyte and
how the product at each electrode is formed from ions present.

<
<
<
<

You may use half-equations if you wish.
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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