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

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

The inner shells have already been done.

Energy is required to break bonds as shown in table 1 below. The bond energy is the amount
of energy involved in breaking one mole of bonds.

Table 1
|
bond bond energy |
kd/mol
H-H + 436
-
=0 + 496
N +463 |
C=0 + 743 J'

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

2H,(9) + O,(9) — 2H,0(g)

Use the information given to find the followin
— or +, of the energy change.

(@ What is the energy change when all the bonds in

one mole of oxygen molecules,OQ-,
are broken? ‘

g energy changes. You must show the sign, |
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3
(b) Calculate the energy change when all the bonds in two moles of hydrogen, H,, are
broken.

.............................. kd/mol  [1]

(c) -Calculate the energy change when all the bonds are formed between the atoms in the
two moles of steam, H,0(g).

............................... kJ/mol  [3)

(d) Use your answers in (a), (b) and (c) to calculate the total energy change. for the reaction
shown in the equation opposite.

SN A —— kd/mol  [2]

!
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3 The metals lithium, potassium and sodium belong to Group | of the Periodic Table.

A table of some of their physical properties is shown.

Table 2
melting boiling density 3
il point/°C | point/°C glem? |
flithium 180 1336 0,53
sodium 98 883 0.97
potassium 64 759 0.86

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

...................................................................................................................................... [1]

(b) Use the information in the table to name the metal which
(1) 158 gas at B0 CC, ..ot

(i) remains liquid over the widest range of temperature,

(iii)  will float in ethanol (density of ethanol is 0.79 g/cmd).
............................................................................................................................... [3]

(c) Which of the metals will react most vigorously with water?
...................................................................................................................................... (1]

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

..................................................................................................................................... (1]
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Aluminium is an important metal which has many uses. Aluminium is often recycled after

use.

(a) (i)

(ii)

(iii)

(iv)

(b) (i)

(if)

(iiif)

(iv)

What property of aluminium makes it suitable for the manufacture of aeroplane
bodies? -

Some drink cans have a base made of steel and a top made from aluminium.
Suggest why this may be a disadvantage. DT SOl

Alumina, a white solid, is made from the ore. What is the chemical name of
alumina?

Alumina is mixed with cryolite and then the mixture is electrolysed. Why is cryolite
added?

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

|
|
|
|
|
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5 The apparatus shown was used by a student to determine the empirical formula of an oxide |

of copper. The contents of the crucible were stirred during heating.

crucible

copper

The crucible and contents were heated, cooled and weighed.

The prdoess was repeated until there was no further change in mass.

The student obtained the following results:

|
Mass of crucible = 3504 ' P
Mass of crucible + contents before heating = 47.8g 1
Mass of crucible + contents after heating = 51.0g

(@) What was the mass of copper used in the reaction? j

.............................. g [1]
(b) Calcuiate the number of moies of copper that reacted.
(r.a.m. of copper is 64)
.............................. moles  [1] j
|
(¢} What mass of oxygen reacted? -
1
................................................................................................................................. ~..[1]
(d) Calculate the number of moles of oxygen atoms that reacted. [
(The A of oxygen is 16) .i
|
|
.............................. moles  [1] '! ‘

(e) Write the empirical formula of the compound formed.
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(f) One oxide of copper is black like carbon. |
Describe an experiment that you could do to distinguish between two samples of the \
black powders, carbon and copper oxide. , *
................................................................................................................ ,:
.......................... |
................................................................................................................................. k
|
.......................................................................................................................................... |

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

MnO,(s) +4HCl(aq) —— MnCl,(aq) + Cl,(g) + 2H,0() '

(a) Which substance acts as the oxidising agent? l

...................................................................................................................................... 1 |
|

(b) Whatis a test for chlorine? ,
BT 50 sitioniae o e msimsrisss e sy g 45 S 653K 54 55 S 555 e e 1 et e sttt £ et e '
|

TEBUIE 4 655000 tnmmsuammrin s s cmosmmen s sy ooy 5 585 S8 XSS S5 o et e e et o o e s (2] ‘
|

|

|

|

\

|

|

|

|

l

|

|

!
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In an experiment to determine the concentration of a sample of dilute sulphuric acid, H,30,.
Kago fitrated 25.0 cm? of the acid with a 2.00 mol/dm3 solution of sodium hydroxide, NaOH.
She used methyl orange indicator to mark the end-point of the reaction.

(a) Whatis the colour change of methyl orange?

COIOUI Y BOI covvvvrs s cercsss st o e sssco st st sommsseeseas oot 88t s ee s seeee e

SMCHEIT HR BN 50235 gm0 S AL e e e e e [2]

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

()

(i)

(iif)

2NaOH + H,S0, == NaSO, + 2H,0

Kago found that the average titration was 23.6 cm? of sodium hydroxide. How many

moles of sodium hydroxide are contained in 23.6cm? of 2.00 mol/dm? solution?

"

.............................. moles (3]

How many moles of sulphuric acid reacted with this number of moles of sodium
hydroxide?

............................................................................................................... moles  [1]

The volume of acid was 25c¢m3. Use your answer to (i) to calculate the
concentration of the acid in moles per dm3.

........................................................................................................... mol/dm3  [2]

() Explain how Kago can use the results of the titration to prepare a pure sample of
sodium sulphate crystals, :

.....................................................................................................................................
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TJo improve the appearance of a bracelet, a jeweller 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 0.5 A was allowed to flow for 32 minutes. A coating of silver was formed
on the bracelet. ' '

The Faraday constant = 96 000 coulombs per mole.

(a)

(b)

(c)

(d)

(e)

Name the electrode formed by the bracelet.

Calculate the total charge that flowed during the electrolysis, in coulombs.

.............................. coulombs [2]

Use your answer in (b) to calculate the number of moles of electrons that passed
through the circuit.

............................ . moles (2]

The formula of the silver ion is Ag*. How many moles of silver were deposited during
electrolysis?

What mass of silver was deposited?
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9 The diagram shows some reactions of ethene. *
dibromoethane ethane
o
reagent A gas B + catalyst
ethene
burn in a 1
limited supply steam + catalyst 5
of air ;
poisonous gas C liquid D
i
|
(a) Identify the substances A, B, C and D. :
TEAGEN A ettt )
BB B vy crinns 1500w 09555 S 5 i s s s s . o 5 S A A P 685 B8 s o %
POISONOUS GBS C oottt et |
e TLe o 4] |
|
(b) Ethene can be polymerised to poly(ethene). {
Give one use of poly(ethene). }
|
...................................................................................................................................... (1] {
(c} Explain why poly(ethene) can become apollutant. 1&
|
...................................................................................................................................... [1] &
I
10 (a) Ethanol is used in some countries as a fuel, It is classified as a ‘renewable’ fuel.
(i) Explain why ethanol can be used as a fuel.
(if) Explain why it is classified as a renewable fuel.
|
(2] l
ig
|
|
|
|
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(b) The table shows data about three organic compounds.

Complete the table.

Table 3
name formula | boiling point/°C
ethanol C,H;OH 78
propanol | CgzH,OH
butanol 117

(c) These compounds belong to the same homologous series.

(i) . State one characteristic of a ‘homologous series’

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