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s : 2 ) - Examiner’s
‘;3 : . Use
o 1‘ The stgygtures of six substances are shown. v
\\U 5 ) // A V ®
A H—N—H
&
H
2 P
C O=C=—0" D N=N
E' Rl
o C ’
> .
72
 Use the letters A, B, C, D, E and F to anéwer the questidns.
Each letter may be used once, more than once or not at all.
(a) Which substance is an eleme,nt?(l
................................................................................................................................... [1]
(b) Which substance is the most abundant in air?
........................................ LSS UUOUUURUPURPPRPRURR b ||
) - Y
g (c) Which substance is a salt which contains three elements?
s [1]
(d); Which substance dissolves in water to form a solution that gives a white precipitate with
aqueous silver nitrate?
........... B e e e sttt st e e ete st nenesnereeneenen | 1]
(e) - Which substance dissolves in \;vater to give a solution of pH 47?
.................................................................................................................................... [1]
[Total: 5]
iy
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-2 Inan expgriment chromium, cobalt, copper and magnesium were each reacted with the
aqueous nitrates of each metal.
The results are shown in the table. ’

Metal Cr(NOs)s Mg(NOs): Cu(NO3)- ‘ Co(NO3), <. B
chromium no reaction reaction occurs | reaction occurs T xﬁ“"’:
cobalt no reaction no reaction reaction occurs
copper no reaction no reaction no reaction
magnesium reaction occurs reaction occurs | reaction occurs

(a) Arrange the metals in order of decreasing reactivity starting with the most reactive. .
most reactive v less reactive s
....................................................................................... s [2]
l7a
(b) (i) Which metal nitrate from the table will most readily decompose when heated?
............................................................................................................... [1]
(ii) Name any two products of the decomposition of the nitrate named in (b).
......................................... o8N e 21|
(c) Suggest which metal nitrate will decompose to a metal nitrite. -
.................................................................................................................................. * [1]
(d) Zinc reacts w\ith aqueous copper(Il) nitrate. , -
Write an equation for the reaction. Include state symbolssj °

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

[Total: 8]
o
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7 3 Petrolj{s;;a mixture of hydrocarbons. CsHi2 is one of the hydrocarbons in petrol. -
.{Z_rz’ . - /,/U,,/‘," o
So (a),’Name one use of petrol. !
................................................................................................................................... [1]
(b) Name the hydrocarbon with molecular formula CsH.. 3
Rl
................................................................................................................................... M1
(¢) The hydrocarbon 2)5H12 burns in oxygen as shown by the equation.
e |
H-C—-C—C—C—C—H + '80=0 — 50=C=0 + 6H—O-H L °
HHHHH
z (i) Name the type of reaction that occurs. £
..................................................................... B [1]
. - [#a
The.table shows bond energies.
bond energy (kJ /mol)
- C-H 413 -
Cc-C . 347 .
0=0 , 498
C=0 743
O-H 467 :
é (ii) Calcalate the total energy required to break all bonds in tife reactants.
i kJ [3]
~ (iii) Calculate the total energy released when all bonds are formed in the products.
...................................... kJ [2]
(iv} Calculate the total energy change, AH, for the reaction.
. e, kJ [2]
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v i (v) Draw an energy level diagram for the reaction when CsH12 burns in oxygen.
Include the activation engergy.

4

A
energy o - .
T Em =
0 » [4]
progress of reaction .
[Total:14]
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¢ 4 Linaloolis an unsaturated organic compound found in the seeds of a coriander plant.
Coa The structural formula of linalaol is shown. ,
231 o /;) H
H H R H
He? H H ¢/ H
BN 1] / .
C=C—C—C—C—C=C <«
W AN A
. H . i,
H H I ~
H
(a) (i) Put a ring around the alcohol functional group on the structure of linalool. [1]
(i) Deduce the molecular formula of linalool. | _ s
...................... [1]
= (iii) Describe a test to show that linalool is an unsaturated organic c‘émpound. 5
test. SRR DTN
72
TESUIL. ... e e e e
[2]
(b) Linalool is burned in a limited supply of oxygen.
' -Name the products formed from the reaction.
ANd......ooovii [2]
(c) Butene is another unsaturated organic compound.
Draw the structural formula ‘of butehe. :
< 'RS‘ .
(1
[Total: 7]
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¢ 5 Ammonia is manufactured using the Haber process. K
Yo Nxg) + 3Hag) = 2NHs(g)  AH =-92 kd/mol
¢
(a) State two conditions required for the manufacture of ammonia by the Haber process.
.......................................................................................................................................... S e
................................................................................................................................... [2] )
(b) The graph shows how the yield of ammonia changes with pressure at constant
temperature in the Haber process.
A 7 i .
o |
® ° % yield of \ . ?
ammonia
. )
pressure g
. What conclusion can be drawn from the graph? N
..................................................................................................................... 1 o
(c) State and explain how increasing the temperature affects the amount of ammonia
produced in the process.
\ .
L ? ............................................ .
s [2]
[Total: 5]
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o 6 The dlagram shows a cell used to extract aluminium from its ore, bauxite. Bauxite contalns
Yos alumlnlum oxide. R
§§ & ,// ) i °
: graphite
- anode
T o G
molten o >
aluminium —— h
oxide L .
T graphite
bt cathode .
molten aluminium cryolite . ' -
«© r
z : “ »
(a) (i) Write the chemical formula of aluminium oxide. .
.................................................................... e [1] -
(if) The anode has to be replaced because it is used up in the process.
Write an equation for the reaction that causes the anode to be used up. .
e ' Include state symbols ' . -
.................................................................................................................. 2] |
(b) A steady current of 15.0A was allowed to pass through the molten aluminium oxide for
2 hours.
(i) Calculate the charge, in Coulombs, that was passed through the molten aluminium
10 oxide,
8 A *
<
X& <
[2]
(ii) Use your answer to (b)(i) to calculate the number of Faradays used.
[1 Faraday = 96 500C].
[2] "
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(i) The equation for the formation of aluminium at the cathode is shown.
T Al +3e—»Al ' ,
&
Use your answer to (b)(ii) to calculate the mass of aluminium that will be produced.
=] B
[2]
v7 [Total: 9] . °
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A student investigated the reaction of magnesium with dilute hydrochloric acid at 25°C.
The eduation for the reaction is shown.

sy B .
Mg(s) + 2HCi(aq) — MgChk(aq) + Hz(g)

(a) (i) Wirite the ionic equation for the reaction.

(if) Draw a ‘dot and cross’ diagram to show the bonding in magnesium chloride, MgCL.
Show all electrons.

(b) The volume of hydrogen gas given off was measured.

(i) Complete the diagram by drawing the apparatus used to collect and measure the
volume of the gas. -

,,‘é‘?:ﬂ

magnesium
hydrochloric acid

© BEC 2019 0570/03/Q/N/19




918

A005

° . 11

(ii) Bubbles are given off during the reaction.

State one observation, other than bubbles, that could be _madé during the reaction.

4
................................................................................................................. 1]
(c) The volume of hydrogen gas given off at 25°C was plotted agamst time as shown on“the
graph.
50}~
40
volume 30 ) :
of gas/cm?® : ok 7
. 20 ' 5
10
0
20 40 60 80 100
time/s
(i) How long does it take for the reaction to stop?
............................................................................................................... - [1]
(ii) What is the volume of hydrogen gas produced after 25 seconds?
................................................................................................................ [1]

(iif)

(iv)

© BEC 2019

Circle on the graph the part where the rate of the reaction was the hlghest
lee\an explanation for your answer.

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

On«the same grid, sketch a graph to show how the volume of the gas would change,

if the experiment was repeated at 15°C. [2]'

[Total: 14]
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o 8 Wast,\e;;water from a cotton manufacturing company contains a mixture of sulphuric acid,
Yoo iron(IT)’sulphate and calcium,oxide. ,
}: w // °
(a) Name two cations present in the mixture.
.................................................... AN e [2]
(b) A 10.0cm?® sample of waste water was diluted with distilled water to make a volume of ; ;%i;
250.cmd of solution. In a titration, 25.0 cm® of the diluted solution of the mixture completely
reacted with 23.5 cm?® of 0.020 mol/dm? acidified potassium dichromate, K,Cr.Oy.
(i) Calculate the number of moles of potassium dichromate in 23.5 cm? of 0.020 mol/ dm?3
of potassium dichromate. @
® %
moles of potassium dichromate................. SRR [2]
The equation for the reaction is shown. ’ ' e
Cr207%(aq) + 14H*(aq) + 3Fe?*(aq) —» 3Fe¥(aq) + 2Cr**(aq) + 7H20()
(i) Calculate the number of moles of iron(Il) sulphate in 25.0cm? of the diluted waste
. water solution. )
moles of iron(IT) sulphate..............0..............cooo . moles [2]
(iii) Use your answer to (b)(ii) to calculate the number of moles of iron(1I) sulphaté in
250 cm?® of the diluted Waste water solution.
g \ .
= b
" moles of iron(IT) sulphate................coooveveeeeee moles [1]
(iv) Use your answer to (b)(iii) to caléulate the concentration of iron(II) sulphate in the
original sample of waste water.
concentration of FeSOy...............ocooeievie i, mol/dm3 [1]
- [Total: 8]
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