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A carbon dioxide molecule is made up of one carbon atom bonded to two oxvgen atoms.

(a) Complete the diagram to show the arrangement o{ all the electrons in a molecule
carbon dioxide. Represent each electron by a dot. o, or 3 cross, x.

The inner shells have already been done.

(b) Name the type of bond between the carbon anci oxygen atoms
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Energy is required to break borrds as shown in table
ol energy involved in breaking one mole of bonds.

Hydrogen burns in air tc form steam.
The reaction equation is as follows.

zHr(o) +

Use the information given to find the
- or +. of the energy change.

(a) What is the energy change when
are broken?

1 beiow. The bond energy is the amount

lr^Lt^ {tdule r

O2(O) 
--+ zHrO(g)

following energy changes. you must show the sign,

all the bonds in one mole of oxygen molecules, 02,

bond energy
kJ/mol

kJlmol [1]



(b)
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Calculate the energy change when all the bonds in

broken.

two moles of hYdrogen, H. are

kJi mol l1l

(c) calculare ihe energy change when all the bonds are formed between the atoms in the

two moles ol steam, HzO(g).

kJimol [3]

(d) Use your answers in (a), {b} and (c) to calculate the total energy change for the reaction

' shown in the equation oPPosite.
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The metals lithium, potassium and sodium belong to Group I of the Periodic Table.

A table of some of their physical properties is shown.

Table 2

(a) What is the name of all the Group I elements?

melting
point/"C

boiling j oensity i

-:^^ ro1 i ,,.- 1 iooint/"C i o/cm3 |,l"l-,-:^^ --".1 
^ -^ i

potassium

(b) Use the information in the table to name the metal which

(i) is a gas at 800'C,

(;i) rernains liquid over the widest range of temperature,

{iii) will float in ethanol (density of ethanol is 0.79 g/cm3).

i3l

(c) Which of the metals will react most vigorously with water?

---............ i1l

(d) Why are these metals stored under oil or paraffin?



USE.

(a) (i)

rs an tmportant rnetal which has

5

many uses. Aluminium is olten recycled after

suitable for the manufaciure of aeroplane
What property of aluminium makes
bodies"

(i i) Suggest a use for alunrinium which depends on its good electrical properties.

(iii) State a property of aluminium which makes suitable for making drink cans.
'....'....',.....''...

{iv) Some drink cans
Suggest why this

have a
may be a

base made of steel
disadvantage.

and a top made from aluminium

t4J(b) (t) Name an important ore of aluminium.

(i i) Alumina, a white
alumina?

solid, is made from the ore. What is the chemical name ol

(tti) Alumina is mixed with
added?

cryolite and then the mixture is electrolysed. Why is cryolito

(iv) The anode is made of carbon Why does the anocle have to be regularly replaced?

tsl
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The apparatus shown was used by a student to determine the empirical formula of an oxrde
of copper. The contents of the crucible were stirred dLrring heating.

crucible

copper

The crucible ancl contents were heated, coolecl ancl woiglred.

The process was repeated untir there was no {urther change in mass.

The student obtained the following results:

Mass of crucible = 35.0 g
Mass of crucible + contents before heating = 47.8 g
Mass of crucible + contents after heating = 51.0 g

(a) What was the mass of copper usecl in the reaction?

i1l

(bi Caicuiate ihe number of moies of copper thar reacteo.
(r.a.m. of copper is 64)

moles i1l
(c) What mass of oxygen reacted?

I Fo'

iFxarniner.
I ure

(d) calculate the number of moles of oxygen atoms that reacted.
(The A, of oxygen is '16)

. moles tlj
(e) Write the empirical formula of the compound formed.

...tl1



7

(0 One oxide of copper is black like carbon'

Describe an experiment that you could do

btack powders, carbon and copper oxide.
to distinguish botween two samples of the

Chlorine can be prepared by heating manganese(IV) oxide with concentrated hydrochloric
acid. A redox reaction takes place,.according to the following equation, ,

MnOr(s) + 4HCI(aq) -----+ MnOlz(aq) + Cl2(9) + 2HrO(t)

(a) Which substance acts as the oxidising agent?

(b) What is a test ior chlorine?

test

i For

lExanner s

result rol
LLJ



ln an experiment to determine the concentration of a sample of dilute sulphuric acid, Hnsoo,Kago titrated 25.0 cm3 of the acid with a 2.00 mol/dm3 ,oLtion of sodium hydroxide, NaoH.she used rnethyr orange indicator to mark the end-poini oi il..,e reaction.

(a) What is the colour change of methyl orange?

colour in acid ........

colour in alkali

(b) The equation for the reaction is as follows.

2NaOH + HrSOo ;- NaSO n + ZHrO

(i) Kago found that the average titration was 2s.6 cm3 of sodium hydroxide. How manymoles of sodium hydroxide are contained in 23.6 cms of 2.00 mol/dm3 solution?

l
-t

(iii)

(ii) How many moles of sulphuric acid
hydr.oxide?

Explain how Kago can use the results of the
sodium sulphate ci.ystals.

The volume of acid was 25 cm3. Use your
concentration of the acid in moles por dm3.'

..... motes t3l

reacted with this number of moles of sodiurn

answer to (ii) to calculate- the

,,,";; ;r:";",, 
" #":;.':l(c)
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I To improve the appearance of a bracelet, a leweller coats it with silver. The bracelet was
''used as an electrode in an electrolysis reaction. The electrolyte was a solution of a silver
salt.

A steady current of 0.5A was allowed to llow Ior 32 minutes. A coating of silvcr was lolrrrocl
on the bracelet,

The Faraday constant = 96 000 coulombs per mole.

(a) Name the electrode formed by the bracelet.

..,...,111

tb) Calculate the tota! charge that flowed during the electrolysis, in coulombs.

coulombs lZl

(c) Use your answer in (b) to calculale the number of moles of electrons ihat passed
through the circuit.

(d) The formula of the sitver ion is Ag+. How many mores ; r ;".;.," ;"*;, .rr,:j
electrolysis?

moles t1l

(e) What mass of silver was deposited?

Aqn r ;; -) A 
1ur

s [2]
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The diagram shows some reactions of ethene.

ldentify the substances A, B, C and D.(a)

reagent A

dibromoethane

reagent A

burn in a
limited supply

gas B + catalyst

steam + catalyst

Fot

Exaniner s

UW

gas B

poisonous gas C

liquid D

(b) Ethene can be polymerised to poly(ethene).
Give one use of poly{ethene).

(c) Expiain why poly(ethene) can become a poltutant.

10 (a) Ethanol is used in some countries as a fuel, lt is classified as a'renewable' fuel,

(i) Explain why ethanot can be used as a {uel.

t1l

{11

(ii) Explain why it is ctassified as a renewable fuel.

f -)'t
L.- ]
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(b) The table shows data about three organic compounds'

Complete the table.

Table 3

name formula boiling poinV'C

ethanol c2HsoH 7B

propanol caHToH

butanol *'::__."

These compounds belong to the same homologous series'

(i; Srate one Characieiistib ot a 'hornologous SiSribs'

(ii) What is the name of the series?

(iii) What is the genei'alformula for the series?

r 'J.

trl
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