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Water is a molecular compound. lt has intermolecular forces and intramolecular forces.

(a) (i) Distinguish between intermolecular and intramolecular forces.

(ii) Draw a dot and cross diagram to show the bonding in a molecule of water'

l2l

(b) A student ls given two samples of water. The samples are pure water, labelled Y and

rain water containing dissolved calcium hydrogencarbonate labelled Z.

(i) Write the formula for calcium hydrogencarbonate.

................,. t1 l

(ii) Explain how calcium hydrogencarbonate is dissolved in the water"

(iii) State the observation that will be made when a few drops of soap solution are

shaken with each sarnple.

Y ..............

7

l2l

Explain your observations.

t3l
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(iv) State the observation that will be made when a portion of each sample of water is

boiled.

Y ..............

z ..............

Explain your observations.

(c) State two properties which when determined can prove that sample Y is pure water'

[Total: 15]

t3l
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2 Molten chloride of a metal X is electrolysed as shown in the diagram.

graphite graphite
electrode Q

molten chloride
of metalX

electrode P

(a) (i) What is electrolysis?

..,...............t1 l

(ii) Which electrode is the cathode, P or Q? Give a reason for your choice'

cathode

reason

,........t11

Chlorine is formed at one of the electrodes.

(i) State an observation that would be made at the electrode and write the equation
for the formation of chlorine.

observation

[1]

equation .....................t11

Explain why this electrolysis should be carried out in a fume cupboard.

fr
heat

(b)

(ii)
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(c) To determine the charge on the ion of metal X, a current of

16 minutes 5 seconds through the nnolten chloride of metal X.

0.329 of metal X was deposited at the cathode.

calculate the quantity of electricity in coulombs passed through

metal X to Produce 0'329 of X.

1.0A was passed for

the molten chloride of

quantity of electricity = .'."'......" . coulombs [2]

(d) (i) The relative atomic mass of metal X is 64'
Use your answer to (c) to calculate the quantity of electricity which will produce

l mol of metal X.

quantity of electricit! = .......'... ..'. coulombs [2]

(ii) Use your answer to (dXi) to calculate the number of faradays which are needed to

produce 1 mole of metal X. (1F = 96 5000C)

number of Faradays .............. "....."'....'...t21

(iii) What is the eharge of the ion of metal X?

.........t11

[Total:12]
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3 One of the isomers of butanol, C4HeOH, is shown.

HHHHlrltH_c_g_c_c_o_Hltl.iHHHH

This isomer can be produced from the reaction of the arkene X with steam.
(a) (i) rro which homorogous series does butanor berong?

....................t11

(ii) state two chemical properties of all the substances in this homologous series.
1. ....".............

2. ...................
...'.'............. t2l

(iiil 
lil#irr,J." 

arkene X from which the above isomer is produced and draw its

alkene X

structure

(iv) Draw two other isomers of butanol.

l2l
(b) The rate of reaetion between arkene X and steam is increased by a cataryst.

(i) Name the catalyst used for this reaction.

...'....".........11 l(ii) How does the catalyst affect the amount of the products in this reaction?

l1l

@ BEC 201 1
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(c) Butanol may be oxidised by oxygen, forming butanoic acid.

(i) Suggest the name of another substance that will oxidise butanol.

...............t1 l

(ii) Suggest a test to show that butanoic acid has been formed.

test ........,,

'.-''....,.",',t1]

result

........,....".111

(iii) What type of substance is formed when butanol is reacted with butanoic acid under
suitable conditions?

[Total:13]



\
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4 The elements listed are in order of decreasing reactivity" Use them to answer the questions 

I

that follow.

lithium calcium carbon zinc iron

hydrogen copper silver

Which element(s)

(a) must be kept in paraffin?

...............t1 l

(b) has a green carbonate which decomposes on heating to give a black solid?

........"......t1 l

(c) is used in making steel?

...............t1 l

(d) forms ions that, when ammonia solution is added, give a white precipitate that
re-dissolves on addition of more ammonia solution?

...............t11

(e) are components of brass?

and........,. ...............t11

(f) form a hydroxide which decomposes by gentle heating?

and.......... ...............121

(g) completely reacts with oxygen to form an acidic oxide?

. .........,..t1 l

[Total:8]
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I
A mixture of solids at sua pan contains anhydrous sodium carbonate.
To determine the percentage purity of sodium carbonate in the mixture, 8g of the mixture
was dissolved in water and the solution was made to 5O0cm3. 25cm3 of this solution is
neutralised by 40cm3 of 0.1 mol/dms hydrochloric acid. Methyl orange indicator was used to
show the end point.

The equation for reaction between sodium carbonate and hydrochloric acid is

NarOOr(ag) + 2HCl(aq) ---------+ 2NaC(aq) + HrO(t) + CO2(9).

(a) Calculate the number of moles of the acid in 40cm3 of 0.1 mol/dm3 hydrochloric acid.

number of moles of acid = .............. ..................t21

(b) Calculate the number of moles of sodium carbonate in 25.0cm3 of the solution which
was neutralised by 40cmo of 0.1 mol/dm3 hydrochloric acid.

number of moles of sodium carbonate = .............. ..................t1]

(c) Use your answer to (b) to calculate the number of moles of sodium carbonate in 500cm3
of solution.

number of moles of sodium carbonate = ..,.......,... ,.................t2]

(d) Calculate the mass of sodium carbonate in Bg of the mixture,

mass of sodium carbonate =

(e) Calculate the percentage purity of sodium carbonate found in the mixture at Sua pan.

[Total:7]
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To determine the energy change of a reaction, 25.0cm3 of sodium hydroxide solution was
poured into a polystyrene cup. Different volumes of hydrochloric acid were added to the
sodium hydroxide and the mixture was stirred. The maximum temperature reached was
measured and recorded in table 6.1.

Table 6.1

volume of
hydrochloric
acid used/cma

0"0 5.0 10.0 15.0 20.0 25.O 30.0 35.0 40.0

maximum
temperature/"C 25 29 32.5 4A 44 44.5 42.5 40

(a) Plot the graphs of temperature of the mixture against volume of the acid.
Draw two straight lines through the points



7

11

(b) Use your graph to find the temperature reached when 15.0cm3 of hydrochloric acid was
added to the sodium hydroxide.

...............t11

(c) (i) What was the maximum temperature reached?

...............t1 l

(ii) Suggest a reason why the temperature began to drop after a maximum was
reached.

...............t1 l

(d) What volume of hydrochloric acid was required to neutralise the 25.0cm3 of sodium
hydroxide?

..........,...... ......... ........t11

{e) The equation for the reaction is

' NaOH(aq) + HCI(aq) NaCt(aq) + HrO(t).

(i) Write an ionic equation for the reaction.

...............t11

(ii) Suggest the pH of the mixture after the addition of 40cm3 of hydrochloric acid.

...............t1I

(f) ls the reaction endothermic or exothermic?

Explain your answer.

.. ............t1 l

(g) Draw an energy level diagram for the reaction between sodium hydroxide and
hydrochloric acid.

t4l

[Total: 15]
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