ST EDWARD’S
OXFORD

Tl =0
"\ | <Y

)

16+ ENTRANCE EXAMINATION

For entry in
September 2017

Chemistry

Use of a calculator is permitted

Time: 1hour

Candidate’s N aAmME: coviriieiriiiriiereeeereeseeecsescssssesesnes

Total marks available: 60

St Edward's School — 16+ Entrance Paper - Chemistry




JequINU WOy
sweN
1oquids
SSRW
Jwole enEeH
hwv_
68 88 8
WUy wnipey wnoues 4
oy BY i
1zz 92z >4
98 58 ] 2] z8 8 08 6L 8L I 9 5L 123 €L 2L i) 95 55
uopey suleisy | wniuopd | inwsig peo wogeyy | Andsepy pioD wnunelg wpuy wowsg | wnweyy | ueisBuny | wnEwer | wmuey | woveyuen | wnueg | wniseen
uy 1\ od g qd 1L 6H ny id 1 SO ay M el H e eg sO
z2z o1z 01z 602 202 Y02 102 6} <61 261 06} 981 i 181 BL1 BEL LEL £El
s €5 2 IS 0s 6% 8y o 9 s¥ " £F vy 13 oy 6 8€ I
uousy auIpo| whungay | Auowiuy uy wnipuy wniwpen NS whpeieyd | wMpoyy v ] nauyae | padion 1QOIN oz WNLRA wnuong | wnipany
ax | 8] qs us uj PO by Pd Uy - | 91 oW aN er4 A i8S qy
IEL 24 821 éel Bil Skl eLl 801 901 EOL [1:13 66 96 £6 11:] 68 i 98
o€ SE ¥E £E (43 13 0€ 62 74 iz 9z 52 ¥e €2 22 [t 02 61
voidby | suwoig | woweps | oweswy | wnwewses | wnyen suiz 1eddon 19N ¥eqo0 voy | eseueBueyy | wniwown | wnpeues | wnueyy | wnipuess | wope | wnisseiog
b | ig as sy 8D EDH uz no N o0 CE Ul 10 A 1L ] eD A
v 08 6L L7 €L oL 59 SE9 65 65 a5 55 25 IS 8 s¥ or 6€
8l £ 9l Sl ri €l 2z i
uobay eulolyd nyng | sruoydsoyd | LS | winjuwnly wrseuBey | wnipos
i o] S d 'S Iv b eN
oy §'6E - e |14 114 e [x4
ol 6 8 1 9 S v €
uooN ouponiy ueBixg | ueBoanN | woqed uosog wnpleg | wong
N 4 (0] N o} g eg n
0z 61 9. ¥l 2 L 6 ]
z i
wyeH usBophy
aH H
v i
0 L 9 ¢ 14 € dnosn 2 I

378v1 2140I43d 3IHL

pouad

St Edward's School — 16+ Entrance Paper - Chemistry



1. Many chemical reactions occur in the atmosphere.

(a) The pie chart shows the relative amounts of some gases in air.

(i) Label the pie chart with the name of the gas that makes up most of the air.

(i) What is the approximate percentage of oxygen in air?
Place a cross (E) in one box.

1 1
1 20
[1 25
1 78

(iif) Use words from the box to complete the sentences about some of the other gases in air.
Each word may be used once, more than once or not at all.

diatomic dense neon nitrogen unreactive water

One of the gases in air is argon. It is called a noble gas because it is very

The percentage of .......cccooeoiiiiiiiiiii e, vapour in air varies with the

weather.
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(b) Rain water is naturally slightly acidic because carbon dioxide dissolves in it. The word equation
for the reaction that occurs is:

carbon dioxide + water — carbonic acid
Acid rain is more acidic because pollutant gases in the atmosphere also dissolve in water.

(i) Identify the acid formed when sulfur dioxide reacts with water.

(Total for Question 1 = 8 marks)

2. The table gives some data about the first six members of a homologous series of compounds
called the alkanes.

Alkane Molecular formula Relative formula mass Boiling pointin °C

methane CH, 16 -164
ethane CH, 30 -87
propane CH, 44 | -42
butane CH, | 0
pentane CH, 72

hexane | 86 | 69

(a) Complete the table by

o giving the molecular formula of hexane
o giving the relative formula mass of butane
o suggesting the boiling point of pentane
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(b) What does the data show about the relationship between boiling point and relative formula
mass?

(c) The molecular formula of ethene is C2H4
Ethene and ethane are in different homologous series.

Explain how the formulae of these compounds show that they are in different series.

(d) (i) Inthe table, draw displayed formulae for the two alkanes with the molecular formula C4H+o

Displayed formula 1 Displayed formula 2

(i) What is the name given to compounds that have the same molecular formula but different
displayed formulae?
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(e) The reaction between ethane and bromine (Brz) is similar to the reaction between methane
and bromine.

(i) Write a chemical equation for the reaction between ethane and bromine.

(Total for Question 2 = 12 marks)

3. When ammonia gas and hydrogen chloride gas mix, they react together to form a white solid
called ammonium chloride.

The equation for the reaction is:

NHs(g) + HCI(g) — NH4CI(s)

A cotton wool pad was soaked in ammonia solution and another was soaked in

hydrogen chloride solution. The two pads were then put into opposite ends of a dry glass tube at
the same time.

After five minutes, a white ring of solid ammonium chloride formed.

pad soaked white ring pad soaked in
in ammonia of ammonium hydrogen chloride
solution chloride solution

\ \

Wi | U
=4 e e
60 cm 40 cm

(a) (i) What name is given to the movement of the two gases?

e
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(b) The experiment was repeated at a higher temperature.
State and explain how this change would affect the time taken for the white ring to form.

(c) Gas particles move at a speed of several hundred metres per second at room temperature.
Suggest one reason why it took five minutes for the white ring to form.

(Total for Question 3 = 6 marks)

4.  Atoms contain three different types of particle.
These are electrons, neutrons and protons.

(a) Which one of the three particles has a negative charge?

(c) Use words from the box to complete the sentences below.

Each word may be used once, more than once, or not at all.

electrons elements molecules neutrons protons

(i) Atoms are neutral because they contain equal numbers of

(ii) Isotopes are atoms with the same number of ...,

but different NUMDBEIrS Of .....ooeieeeeee e in the nucleus.

(d) An atom of boron can be represented by the symbol 1B.
Use numbers to complete these statements about this atom.

(i) The atomic number of this atom is .............................

(i) The mass number of this atom is ..........ccccceeviiiiiiinen.
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(iii) The electronic configuration of this atomiis ............c..ccccccc

(Total for question 4 = 8 marks)

5. Distress flares are used to attract attention in an emergency. The flares contain magnesium,
which burns with a bright, white flame to form magnesium oxide.

(a) The reaction between magnesium and oxygen is exothermic.

What is meant by the term exothermic?

(b) The diagram shows the electronic configuration of a magnesium atom.

K

P

X

Put a cross in a box to indicate the diagram that shows the electronic configuration of an oxygen
atom.

x XK XX
X Y. X ¥

X e ¥ X X X @ X X 3 ® % x @ x
X x X X
X X X
AO B [ cOd D O
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(c) Magnesium ions and oxide ions are formed when magnesium reacts with oxygen.

The diagram shows the electronic configuration and charge of a magnesium ion.

[ XX 12+
*
X

i XK

Put a cross in a box to indicate the diagram that shows the electronic configuration and charge of

an oxide ion.

2 |2—

i + o 1 24. HoX .

= g b2 4
x *® * 5 x x S ><
% e X | x . X % e % X . o,

» | P * *

1 | ]
W ] L MM W | O
ALl B O C ] DO

(d) A major use of magnesium oxide is as a refractory material, which is a material that can
withstand very high temperatures.

Explain, in terms of its structure and bonding, why magnesium oxide has a very high melting point.
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(e) Magnesium oxide is also used as an antacid. It helps relieve indigestion by neutralising
hydrochloric acid in the stomach.

Give the name and formula of the salt produced when magnesium oxide reacts with hydrochloric
acid.

(Total for Question 5 = 9 marks)
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6. The apparatus in the diagram is used to collect the oxygen produced by the decomposition of

hydrogen peroxide, H,O»

hydrogen
peroxide

—
S— !

E; 2D 40 60 80 100

oxygen

""--\._\_\_\_\_\_\_

™ manganese(lV) oxide

(a) Write a chemical equation for the decomposition of hydrogen peroxide.

(c) Manganese(lV) oxide is a catalyst for this reaction.

State and explain the effect of a catalyst on the rate of this reaction.
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(d) The graph shows the results from an experiment using a 0.50 mol/dm?3 solution of hydrogen
peroxide at 25 °C.

80

70

50 /

Ny

Volume of

oxygen 40
incm?

30

20

10

ot
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Time ins

(i) On the same axes, sketch the curve you would expect with the same volume of a 0.25 mol/dm?
solution of hydrogen peroxide at 25 °C. Label this curve A.
(2)
(if) On the same axes, sketch the curve you would expect with the same volume of a 0.50 mol/dm?
solution of hydrogen peroxide at 35 °C. Label this curve B.
(2)

(Total for Question 6 = 10 marks)
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7. This question is about elements in Group 1 of the Periodic Table.

(a) Which statement about lithium is correct?

L1 A ltisa good electrical conductor and forms an acidic oxide
[1 B 1Itisa poor electrical conductor and forms an acidic oxide
[1 ¢ Itisa good electrical conductor and forms a basic oxide
[ D ltisa poor electrical conductor and forms a basic oxide

(b) A small piece of sodium is added to a large trough of water.

(i) State two observations that could be made.

(c) Potassium reacts in a similar way to sodium, but is more reactive.

State one observation that could be made when a small piece of potassium is added to a large
trough of water, but would not be observed with sodium.

(Total for Question 7 = 7 marks)

END OF QUESTIONS
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