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' ' SECTION A T '
. . = ] ) . ‘

Germanium, Ge, is an element in group IV of the Periodic Table. Itg_lp_t;@perties
were predicted before its discovery by comparing it with group IV zlements
above and below it, silicon and Hn. =

Property Silicon Germanium Tin I'l'
appearance grey solid silvery solid E
electrical oor -
conductivity P : &
demisityrin 2.33 - | 7.31
formula and SiO,, dissolves GeO,, dissolves | SnO,, dissolves
propertiesof | inhotalkalibut | in both acid in both acid
oxides notinadd - and alkali and alkali

A (a) Predict the appearance, the electrical conductivity and the
il density of germanium to complete the table. : 3]

(b)  Use information in the table to classify the oxides of

(69} silicon

2l

(ii) germanium LTS : .
. £ . ‘:

When chlorine is bubbled into a solution of potaissitim bromide a ]

(©
reaction takes place and bromine is displaced.

(i)  State the change of colour of the solution that is observed.

[1]

(i)  Write a balanced equation for the reaction.

s
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(iii) Name another halogen that can displace bromine from

(iv)

potassium bromide.

(1]

Arrange the three named halogens in order of their reactivity
from least to most.

(1]

Total marks [10] -
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S (@) Two isotopes of carbon are known as . carbon-12 (C-12)_ and
carbon-14 (C-14). ‘
Complete the table about the atomic composition of these isotopes- (2l
atom I proton neutron electronic
number number - configuration
RIS
re  1G12 6 . _
: : = |
C-14 ' 6
I
(b) () Name two allotropes of carbon. State a property of each .

allotrope and a use of the allotrope directly related to the

property chosen.
Allotrope 1 -
property and use ‘ | |
ol m
kﬁdu‘opez i i s
pﬁvpert& anduse . - 4 | £,
‘ e [
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"~ ()  Chlorine has two isotopes, chlorine-35 and chlorine-37. Their relative
abundance in nature is listed in the table.

atom percentage abundance
C1-35 7
Cl1-37 25
[ Use the information to calculate the relative atomic mass (A) of a

“sample of chlorine atoms.-

[31 .-

. (d)- Aragonite is an ore cdritainjﬁg carbon that is exported from The .
Bahamas. o e :

l - Write its chemical formula.
[1]

I ‘ | ' | _ - Total marks [10]
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More than a billion flashlight batteries or dfy cells are produced annually.

TR 7 | carbon

| bulb
MnQ, + carbon black ®/
+ :

ammonium chloride
(paste) zinc container

S l - _ J\":'"""'-SWitCh

electron flow

Section of a commercial dry cell
(a)  On the diagram label the
(i) cathode, "
(i) anode,

_(iii) electrolyte. [3]

~ (b) The reactions in the cell are shown.

Zn (s) — Zn?*(aq) + 2e°
MnO, (s) + H,O (I) + e — MnO(OH) (s) + OH" (aq)

When the current is allowed to flow through the bulb, one of the
substances in the cell is oxidized and one is reduced. State which

substance is oxidized and which is reduced, giving reasons.

()  Name the substance which is oxidized.

Reason

[2]
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(i) Name the substance which is reduced.

Reason

[2]

- (0 One way of preventing iron from rustingis to coat it with zinc.

(i)  Give one reason why zinc coating prevents the rusting of iron.

20

(i)  Instead of using a zinc coating, the steel hull of a large cruise
ship is connected to the negative terminal of a d.c. supply. '

Explain how this will prevent the steel from rusting.

[2]

Total marks [10]
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4. ~The diagram represents a molecule of ascorbic acid (vitamin C).

(a) |

(b)

()

4061

H
H\C/ /I—I c
/ >c. s TSc=0
H—O0 / >c /
H—0 / “c=c
H [/ X
H—0 O—H

Name one good source of ascorbic acid that is nota citrus fruit.

(1]

(i) Write the molecular formula for ascorbic acid.

1l

(ii) Calculate how many moles of vitamin C molecules are
contained in 17.6 g of vitamin C.

[2]

The reaction between ascorbic amd and iodine can be used to
determine the amount of vitamin C in fruit juices with the addition of

starch solution.
The reaction is:

I, + vitaminC - C,H,O, + 2H" + 2T

iodine +ascorbic  —» dehydmascorb:c + hydmgen + iodlde
acid acid

(i) Identify thé reducing agent.
[1]

il

il
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(d) -

(@ State the colour change you would expect when all the icdine

95—

has reacted.

[1]

Explain how the sodium salt of ascorbic acid can be obtained, using a
named alkali and a solution of ascorbic acid as starting materials.

[4]

Total marks [10]
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The formulae for making pyrotechnic mixtures (

g L

SECTION B -

Answer any two questions in this section.

fireworks) are closely

arded secrets. The dazzling colours observed when a fireworks canister

explodes in the night sky are products of high t
_processes.

(a)

(b)

A typical mixture might contain potassium chlor

emperature chemical

Write the symbols of the positive ions that produce the flame colours
blue-green and brick red. : ' [2]

Many firework mixtures depend on the combustion of magnesium,
which is mixed with an oxidizing agent.
ate, KClIO,, and
magnesium powder.
They will react according to the equation

3 Mg + KCIO, — 3 MgO + KCl AH =-1809 K]

()  Briefly explain what the negative value of AH tells you about
this type of reaction. ’ [2]

(i) A firework contains 4 g of magnesium. Calculate the mass of
the potassium chlorate that must be used. [3]

(iii) Calculate the number of kilojoules of energy associated with
this firework. (2]

(iv) Use the results of (iii) to comment on the safety precautions that
must be taken when using fireworks. (1]

Hid” -
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© Substance A
sodium copper
carbonate -
colourless gas B | blue solution C j
+
turns lime water cloudy brown acidic gas D
e

() Identify substances A,B,Cand D.

(i) ~ Write a complete e‘qﬁah’on', including state symbols, for one of
the reactions of substance A. - [2]

(d  Two different solutions E and F are given. For each solution two tests
(1 and 2) are described. - :
SolutionE 1 Addition of sodium hydroxide and warming the

mixture produces a gas which turns red litmus paper
blue.

2 Addition of dilute nitric acid followed by a solution
of silver nitrate gives a white precipitate that turns _
purple when exposed to light. . .

SolutionF 1 Addition of sodium hydroxide gives a dirty green
- precipitate. |

2 Addition of dilute hydrochloric ‘acid followed by a
solution of barium chloride gives a white precipitate.

Identify the cations dnd anions present in solutions E and F. [4]

Total marks [20]
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Two “samples of copper(ll) oxide, A and B were prepared by different
methods. Sample A was prepared by heating solid copper(Il) carbonate.
Sample B was prepared by heating solid copper(Il) nitrate. Both samples
were reduced to copper by heating in a stream of propane in a combustion

tube.

(@ (@ * Write a balanced equation for the decomposition of copper(Il)
carbonate. ' [2]

(ii) Find the mass of copper oxide produéed from 200 g of
carbonate. [2]

(iii) Describe a test and the positive result for the gas, liberated in
the decomposition of copper carbonate. [2]

(b) (i) Write a word equation for the decomposition of copper nitrate.

[2]

._ (ii) Describe chemical tests for the gases given off and give the
positive results. [2]

()  Write an eqﬁation for the reaction of copper oxide with hydrogen.
State the colour change you would observe. [3]

(d) The table shows the results of the analysis of the two samples (A

and B) of copper(I) oxide.
(i)  Fillin the blanks to complete the table. [3]
i B
mass of combustion boa 260g|280g
mass of combustion boat + copper(ll) oxide |3.75g |424g
mass of combustion boat + copper. 352g|39%¢g

mass of copper oxide

mass of copper

mass of oxygen

AT st
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(ii)

(iii)

(iv)

~13-

Use the results to calculate the percentage of copper in

sample A and sample B. (2]
Find out what percentage of sample A is oxygen. [1]
State the law that is illustrated by this experiment. [1]

Total marks [20]




7. The results in the table were obtained when 0.15 m

ole of magnesium ribbon

was added to 40 cm? of HCI (aq) and the time taken for all the magnesium to
react was noted.

time/s 0 |10]|20|30]|40|50|60]|70]80 90 {100

volume of Hyjem® | 0 | 9 |18 |27 |36 | 44|50 54 | 56 | 57 | 57

(@

(®)

(c)

(d)

(e

4061

(i)  Plot a suitable graph of this data. (51

(i)  State how much hydrogen was collected in the first 25 seconds. [1]

Calculate the mass of magnesium use in the experiment. [2]

State the effects of using magnesium powder instead of magnesium
ribbon on the '

(i)  rate of evolution of hydrogen;
[2]

(ii) total volume of hydrogen evolved.
Natural supplies of hydrogen gas are far too small to sa tisfy the needs
of industry, so commercial hydrogen is obtained as a by-product of
the processing and refining of hydrocarbons in petroleum.

C,H, (2) + C,H, () = CgH,s 0 + H, (@

(i)  Balance the chemical equation. [1]
(i) Name the saturated hydrocarbon on the left side of the

equation. [1]
(i) Draw the graphical formula for octane (1]

In industry ammonia is made in huge quantities by the Haber process.
(i)  Write the equation for the overall reaction [3]

State and explain the effect on the equilibrium concentration of
ammonia if the

(i)  pressure is increased;

[4]

(iii) concentration of nitrogen is increased.

Total marks [20]
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