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Q1.           

1-bromopropane is used for spot removal when 'dry cleaning' clothes.

(a)  1-bromopropane does not occur naturally but can be made from propan-1-ol.

Identify the reagent or reagents you would use to make 1-bromopropane from propan-1-ol.

(1)

.............................................................................................................................................

.............................................................................................................................................

(b)  Some reactions of 1-bromopropane are shown.

(i)  Give the conditions for the formation of propene.

(1)

.............................................................................................................................................

(ii)  Give the molecular formula of product B.

(1)

.............................................................................................................................................

(iii)  Name the type and mechanism of the reaction taking place in reaction C.

(2)

.............................................................................................................................................

(iv)  Complete the mechanism for the reaction that occurs between ammonia and
1-bromopropane to form propylamine,
        CH3CH2CH2NH2.

Include curly arrows, and relevant lone pairs and dipoles.

(4)
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(Total for question = 9 marks)

 

 

Q2.           

This question is about bicycles.

Bicycle frames have been made from steel and aluminium for many years but more recently
titanium has been used.

Titanium is a metal that is extracted from its ore, impure titanium oxide (TiO2), in a two-step
process.

Step 1

The titanium oxide reacts with chlorine in the presence of carbon to form titanium(IV) chloride
(TiCl4) and carbon monoxide.

Step 2

The titanium(IV) chloride reacts with magnesium.

TiCl4  +  2Mg  →  Ti  +  2MgCl2

(a)  (i)  Write the equation for Step 1.

State symbols are not required.

(1)

(ii)  Explain why Step 2 is a redox reaction.

Refer to relevant oxidation numbers in your answer.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  Titanium(IV) chloride is a liquid that reacts violently with water, producing white smoke. This
reaction has been used to produce naval smoke screens to hide ships.
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Suggest the type of reaction taking place and the compound producing the white smoke.

(2)

Type of reaction

.............................................................................................................................................

Compound

.............................................................................................................................................

(c)  Many bicycles use an inner tube inside the tyre.

A common material used for inner tubes is the addition polymer formed from 2-methylpropene.

Draw a section of the polymer showing two repeat units.

(2)

(d)  A reaction scheme involving 2-methylpropene is shown.

(i)  For Reaction 1, give the name or formula of a suitable reagent, stating the conditions for the
reaction.

(2)

Reagent

.............................................................................................................................................

Conditions
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.............................................................................................................................................

(ii)  For Reaction 2, give the name or formula of a suitable reagent, stating the type of reaction
taking place.

(2)

Reagent

.............................................................................................................................................

Type of reaction

.............................................................................................................................................

(iii)  For Reaction 3, give the name or formula of a suitable reagent, writing an equation for the
reaction taking place.

(2)

Reagent

.............................................................................................................................................

Equation

(iv)  For Reaction 4, the reagent used is potassium hydroxide (KOH).

Give the conditions required for this reaction, stating the role of the hydroxide ions in this
reaction.

(2)

Conditions

.............................................................................................................................................

Role of hydroxide ions

.............................................................................................................................................

(e)  Many cyclists carry a small cylinder of carbon dioxide to inflate their inner tube if it is
punctured. The carbon dioxide is stored under pressure.

A gas cylinder contains 16.0 g of carbon dioxide (CO2).
The cylinder has a volume of 20 cm3 .
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Calculate the pressure in the cylinder at 25 °C. Include units in your answer.
Assume that all the CO2 in the cylinder is a gas.

[pV = nRT        R = 8.31 J mol−1 K−1]

(5)

 

(Total for question = 20 marks)

 

 

Q3.           

Answer the questions with a cross in the boxes you think are correct . If you change
your mind about an answer, put a line through the box  and then mark your new
answer with a cross .

Organic reactions can be classified in different ways.

(a)  How should the reaction shown be classified?

(1)

   A    addition

   B    oxidation

   C    polymerisation

   D    substitution

(b)  How should the reaction shown be classified?

(1)

   A    addition

   B    oxidation

   C    reduction

   D    substitution
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(Total for question = 2 marks)

 

 

Q4.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

Hydrogen peroxide decomposes in the presence of a catalyst.

(a)  What type of reaction occurs?

(1)

   A    displacement

   B    disproportionation

   C    elimination

   D    hydrolysis

(b)  In an experiment, the volume of oxygen produced by the decomposition of hydrogen
peroxide was measured at various
       times as the reaction progressed and a graph was plotted.

       The initial gradient of the graph was 0.50 cm3 s−1.

       What is the initial rate of decomposition of hydrogen peroxide in mol s–1?

       [Molar volume of a gas at r.t.p. = 24 dm3 mol–1]

(1)

   A    2.1 × 10–2 mol s–1

   B    4.2 × 10–5 mol s–1

   C    2.1 × 10–5 mol s–1

   D    1.0 × 10–5 mol s–1

 

(Total for question = 2 marks)
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Q5.           

This question is about some halogenoalkanes.

(a)  Give the classification of each halogenoalkane shown in the table as primary, secondary or
tertiary.

(1)

(b)  Samples of 1-iodobutane and 2-chloro-2-methylpropane were hydrolysed using aqueous
silver nitrate in ethanol.

Explain whether or not it is possible to predict the relative rate of hydrolysis of these two
compounds.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

S T E M U P . C O . U K

https://stemup.co.uk


(c)  Butylamine is formed when 1-bromobutane reacts with excess concentrated alcoholic
ammonia.

CH3CH2CH2CH2Br  +  2NH3  →  CH3CH2CH2CH2NH2  +  NH4Br

(i)  Give a reason why this reaction should be carried out by heating the reactants in a sealed
tube rather than heating under reflux.

(1)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Complete the mechanism for this reaction by adding curly arrows, and any relevant lone
pairs and dipoles.

(4)

(d)  Bromoethane is prepared by reacting ethanol with potassium bromide and concentrated
sulfuric acid.

C2H5OH  +  KBr  +  H2SO4  → C2H5Br  +  KHSO4  +  H2O

Calculate the maximum mass of bromoethane that could be prepared from 4.65 g of ethanol,
14.90 g of potassium bromide and a solution containing 16.35 g of H2SO4.

[Ar values:          H = 1.0 C = 12.0 O = 16.0 S = 32.1 K = 39.1 Br = 79.9]

(3)

*(e)  The reaction between 2-bromopropane and potassium hydroxide takes place under two
different conditions:

 in aqueous solution
 in ethanolic solution.
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Compare and contrast these two reactions.

Include equations for the reactions.
Detailed mechanisms of these reactions are not required.

(6)

 

(Total for question = 18 marks)

 

 

Q6.           

Iodine monochloride, ICl, is a covalent compound produced by the reaction of iodine with
chlorine. Iodine monochloride is a dark brown liquid at room temperature.

The equipment shown can be used to pass chlorine over solid iodine to produce iodine
monochloride.

When excess chlorine is passed through the U tube, the iodine monochloride reacts to produce
iodine trichloride in an equilibrium reaction.

(a)  Write a chemical equation for the reaction of iodine with chlorine to produce iodine
monochloride. Include state symbols.

(2)

(b)  The iodine monochloride molecule has a permanent dipole. Complete the following table
using the electronegativity data from your Data Booklet and hence show the dipole on the
diagram of the iodine monochloride molecule.
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(1)

I — Cl

(c)  Iodine monochloride reacts with propene to form two isomeric products. This is an addition
reaction that is similar to the reaction of propene with hydrogen halides.

(i)  Draw the skeletal formulae of both isomers.

(2)

(ii)  Explain which of these isomers is the major product.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(d)  The equation for the reaction between iodine monochloride and chlorine is:

(i)  State and justify one precaution that must be taken when preparing iodine trichloride.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(ii)  Give the oxidation number of iodine in both iodine-containing compounds in the equilibrium.
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(1)

I in ICl

.............................................................................................................................................

I in ICl3

.............................................................................................................................................

(iii)  Iodine trichloride can also be made by reacting potassium chlorate(V) with iodine in
hydrochloric acid. The equation for the reaction is

KClO3 + I2 + 6HCl → KCl + 2ICl3 + 3H2O

By considering oxidation numbers for chlorine, explain whether or not this reaction is a
disproportionation.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(e)  Chlorine gas has a molar volume of 24 000 cm3 mol–1 under the conditions used in this
reaction.

(i)  Show that the density of chlorine gas is approximately 3 g dm–3.

(2)

(ii)  Air has an average density of 1.25 g dm–3. If the U-tube used in part (d) is inverted, as shown
in the diagram, the solid yellow iodine trichloride produced in the equilibrium reaction turns to a
brown liquid.
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Explain this observation.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(f)  A mass of 0.64 g of iodine reacted with fluorine to form 1.31 g of a fluoride of iodine.

Calculate the empirical formula of this compound of iodine and fluorine.

(2)

 

(Total for question = 20 marks)

 

 

Q7.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .
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The structure of ethylamine is shown.

What type of reagent will attack the Cδ+ atom?

   A    electrophile

   B    free radical

   C    nucleophile

   D    oxidising agent

Use this space for any rough working. Anything you write in this space will gain no
credit.

 

(Total for question = 1 mark)
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