I8 ol T

.

Write your name here

(Surname

Other names

Pearson Edexcel Certificate Centre Number

Candidate Number

Pearson Edexcel

International GCSE

‘Chemistry

Unit: KCHO/4CHO
Paper: 2C

Tuesday 9 June 2015 - Afternoon
\ Time: 1 hour

Paper Reference
KCHO0/2C
4CHO/2C )

rYou must have:

Calculator, ruler
9

Total Marks

Instructions

Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,

centre number and candidate number.
Answer all questions.

Answer the questions in the spaces provided
— there may be more space than you need.

Show all the steps in any calculations and state the units.
Some questions must be answered with a cross in a box K. If you change
your mind about an answer, put a line through the box §4 and then mark

your new answer with a cross [X.

Information

The total mark for this paper is 60.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.

P44269A

22015 Pearson Education Ltd.
11114

Keep an eye on the time.

Write your answers neatly and in good English.
Try to answer every question.

Check your answers if you have time at the end.

Turn over

L o son”



1BQINU HOTY

aweN
Pquis
SEEW
Jlwoje eAleol
Koy
68 88 i8
wnunoy wmpey wniuel 4
Ay BY 14
frs4 9ze £2e
98 58 ] €8 4] 18 08 6L -7 i 9L S ¥ Bl 2L LS 85 ]
uopey sunEIsy WNIUood yinwsig peen winey Kinosepy PioD wnunielg wmpi IWe0 ey sBuny, WeUe L wniueH wnueyjueT wnueg wnsaed
uy W od g ad 1L 6H ny d I SO o4 M Bl H el eg sD
ggg (1]¥4 oLe 602 L0E ¥oe 102 61 G6l g6l 061 98| il [3:19 6L1 BEIL LEL EE}
vs £S 25 1S 0s &F ar Lr o S¥ rr 3] v 34 or 6E [ Fi S
uouay aupo| winunye | Auownuy uil wnipuj wnnwped Janig wnipe|ed wnipoyy uaying i L pakiop| wmagoiN wniuaz winug A wnijuong | woipigny
X | a1 as us u PO by Pd Uy N4 oL O aN iz A 15 q4d
IEL LEL 8el (4} 61 St chi 801 901 E0L 101 66 96 £6 3] 68 a8 98
9€ SE ve €E 2€ e 0E 62 Bz Lz 92 s2 ¥z €2 2e [t 0 61
uoidAsy suwoig wnuejes auesly | WnUBuwweD |  wnien auiz Ieddon 18N yeqoD uoj| esaueBueyy | wmwosyy | wnipeuep WnIUEy | wnipuess WnjEs WNISSEI0
M ig 8s sy C19) ED uz no IN 0D o4 U 10 A 1L o35 eD |
e 08 6L S €L 0L S9 SE9 65 65 a5 i és 5+ 8y v or 6E
-t A 9l S ¥l A 2l L
uobny BULOYD mns sruoydsoyd LONG RNy wnisasubew wnipos
W 10 S d IS v By EN
oy S'SE 2k 1€ 82 L2 e =4
¥ €
ol 6 B i L) ]
uoap supon|4 uaBixp uebosiN uoques uolog wnijilseg wan
&N 4 0] N D g eq N
0z 6L 9l v 43 1 6 3
2 )
wneH usBoiphy
aH H
¥ I
0 L 9 g 12 € dnosn c b

319VL J1d0I43d 3HL

2 6 9 A0 2 2 0

4

P4

R0 0O 0



BLANK PAGE

3

R A O 0 Tum over
P 4 4 2 6 9 A 0 3 2 0



n-y

1

The table shows the numbers of protons, neutrons and electrons in some atoms and ions.

(@) ()

N
O
A
O

(ii)

0 O 0w

Answer ALL questions.

Atom orion Protons Neutrons
P 6 8
Q 5 6
R 9 10
S 3 4
T 6 6

Which particles have the same mass?

electrons and protons
electrons and neutrons

neutrons and protons

O N W >

electrons, neutrons and protons

What is the atomic number of P?

A 6
B 8
C 12
D

14

(iii) What is the mass number of Q?

O

O
O
2

A 5
B 6
Cc 10
D

11

ORI RO S

Electrons
6
5
10



(b) Which group of the Periodic Table contains element T?

|48 |

(c) (i) Which two letters represent isotopes of the same element?

- | o Vo IS ST

.16 _

(i) Which letter represents a positive ion?

1S | 5

(d) The diagram shows the arrangement of particles in another ion.

| fee. plechon  Hon  profe

(Total for Question 1 =7 marks)
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2 The equation for the thermal decomposition of copper(ll) carbonate is

CuCO,(s) — CuO(s) + CO,(q)

A student investigates the decomposition of copper(ll) carbonate using this apparatus.

heat

Olcalr

She uses this method.

weigh the crucible, lid and copper(ll) carbonate
heat the crucible, lid and contents for 2 minutes
allow to cool and then reweigh

heat for a second period of 2 minutes

allow to cool and then reweigh

heat for a third period of 2 minutes

allow to cool and then reweigh

The table shows the student’s results.

Mass of crucible, lid and contents in grams

Experiment before heating ?::ezr :::‘t:tlgs
1 26.3 1 23.0
2 258 | 225
3 260 23.0
. ) P

26.1 23.2

(a) Why does the mass decrease during heating?

 after héafing after heating
for 4 minutes = for 6 minutes
21.9 21.4
| 2-1 " 21.5
21.2 | 21.2 _
- 21.8 | 2'|.-é

ub\\ eSCE Cp€ X
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(b) State the colours of the solids in the reaction.

L

CUCOL(S) e G reen

| CUO(S) o B K

() (i) Inwhich experiment might the decomposition not be complete?

(ii) Give a reason for your choice.

| LaS+ 2. MaSseS Aot He Serm<_
VAL |
(iii) Which statement could explain why the decomposition might not be complete?
f [0 A The student used a higher temperature than in the other experiments.
LRy _ [J B The student used less copper(ll) carbonate than in the other experiments.
[0 € The student heated the crucible without a lid on.
[;H\ D The student used a spirit burner instead of a Bunsen burner.
i (d) In another experiment, the student calculates that she should obtain a mass of 3.7 g of
; No CuO(s) after completely decomposing a sample of CuCO,(s).
She actually obtains a mass of 3.4 g of CuO(s).
| Calculate the percentage yield in her experiment.
v ogidd = 3M o0
37
q fz ;--F/G

e . Tl @
percentageyield=......577...%

_ (Total for Question 2 = 8 marks)
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3 This question is about halogens and halides.

(a) At room temperature bromine is

] A abrown gas
108 [A.B ared-brown liquid
[0 € acolourless liquid

[1 D agreysolid

(b) Sodium reacts with bromine to form sodium bromide.

1S Balance the equation for this reaction.

R O R RO

9
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(c) A student carries out some experiments to investigate displacement reactions.

She adds some halogen solutions to halide solutions and observes whether a
reaction occurs.

The table shows her results.

Halogen solution added

Halide solution bromine chlorine iodine

lithium chloride no reaction (not done) no reaction
sodium bromide (not done) reaction occurs no reaction
potassium iodide reaction occurs reaction occurs (not done)

(i) The table shows that she did not do three experiments.

Suggest why she did not do these experiments.

2.0
. N O (‘8 L\’;.j“ O™ L1 W( ."l_ OCCwW
(i) The table shows that there was no reaction in three experiments.
1 s Why was there no reaction in these experiments?
|
A Hedo gon ConnoF  dSplale o more  reochve |
0, N et 1 b O =, 4. B O A O I3 15 SRR ‘:
I oA oo en :
|
|
|
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(iii) The student writes this word equation for one of the experiments in which a
reaction occurs.

bromine + potassium iodide — potassium bromine + iodine
The name of one of the substances is incorrect.

Write the correct name of this substance.

f"} (®) 1 I .l.“') i AV l’) UM LJK_{._,_

(iv) A reaction occurs when the student adds chlorine solution to
potassium iodide solution.

Complete the chemical equation for this reaction.

e

(v) All displacement reactions are examples of redox reactions.

State the meaning of the term redox.

9 0 | Both .. r2dm

(vi) The ionic equation for another reaction is
Br, + 2I" — 2Br + |

Explain which species is oxidised in this reaction.

(Total for Question 3 = 10 marks)
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0E (25 ©0—38 f;':)
(c) State the type of reaction that occurs in
w1l FRACtION T oo N G A e
| , Huovreh
o T Lo ) L. s islbredita

4 The scheme shows some reactions involving ethanol.

reaction 2
i EE——
reaction 1

glucose — ethanol

<—
reaction 3

(a) (i) Two conditions used in reaction 1 are

e atemperature of about 30 °C
e the use of water as a solvent for the glucose

State the name of the catalyst used in this reaction.

2. "'}."‘" (A )(.)/' Er '\,) 2o S f )

(i) Complete the equation for reaction 1.

CH,0, —» 2CHOH + ... 25"

6 126 o

ethene

(b) Ethanol can also be manufactured by reaction 3, which uses steam, a catalyst of

phosphoric acid and a pressure of about 65 atm.

State the temperature used in reaction 3.

12
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(d) State two advantages of using reaction 3 to manufacture ethanol rather than
reaction 1.

ANY L

v Pecnthon 1§ F aSte

2 e COARA ,L(',u& pr ocesSS 8§ mere  edJfaent

" (-?*‘Q-L'J"Q/' IO €.LoA0m L.\

<) TS
(e) Give a reason why some countries use reaction 1 to manufacture ethanol.

AL, Suges  cone awaulahie
nNo. Uude o)

(1)

(f) Reaction 2 may be used in the future to manufacture ethene.

(i) Write an equation for this reaction.

C2HyOR = oMy 1,0

(i) What type of reaction is this?

P 4 4 2 6 9 A0 1 3 2 0

__(Total for Question 4 =10 marks)
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5 Astudent uses this apparatus to measure the temperature change when lithium iodide
dissolves in water.

100 g of water

He measures the steady temperature of the water before adding the lithium iodide.

He then adds the lithium iodide, stirs the mixture until all the solid dissolves and
records the maximum temperature reached.

The diagram shows the thermometer readings before and after dissolving the lithium iodide.

— |20 =
f— E— 25
E E
E |15 =
= |20
before after
3 0% (a) Use the readings to complete the table.
Temperature in °C after adding lithium iodide | 1Y 2
Temperé-tﬁre in °C b;for-e adding |ithi.t-lm iodide |6 - F
Temperature change in °C | | 5.6

14
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(b) In a second experiment, using the same mass of water, the student records a
temperature increase of 4.9 °C.

(i) Use this expression to calculate the heat energy change in this experiment.

heat energy change = mass of water X 4.2 X temperature change

(in joules) (in grams) (in °Q)
399 | BEAMB WA
Q= |00 ¥k 2 L &.9
= 20330

205 8
heat energy change=_...5% 2.2 ... J
(ii) In this experiment, 6.3 g of lithium iodide were used.
| Calculate the amount, in moles, of lithium iodide in 6.3 g.
_ , [M, of lithium iodide = 134]
118 |
_ r 2
| ALz £3
| (34
= 0.047
| amountoflil=__ = ““%7 mol

15

R R 0 0 Pum over
P 4 4 2 6 9 A0 1 5 2 0



3.04

(c) In athird experiment the student obtains these results.

heat energy change in J 2400

amount of lithium iodide in mol 0.048

() Calculate the molar enthalpy change, in kJ/mol, in this experiment.

A o A ()
O = = _q { k'_

|l

molar enthalpy change = .0~ . ... kJ/mol

(i) The temperature change in this experiment shows that dissolving lithium iodide
in water to form lithium iodide solution is an exothermic process.

Complete the energy level diagram to show the position of the lithium iodide
solution.

Label the diagram to show AH, the molar enthalpy change.

Energy lithium iodide + water

Alg

PaE ¥ Fhiwia l\,i.{ﬂ.-;!t_. > “"r‘_""_h L ‘

" il

__(Total for Question 5 = 11 marks)
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'~ 6 Magnesium and its compounds have many uses. |

Magnesium is never found as an element in the Earth'’s crust, but its compounds
occur naturally in rocks and seawater.

(a) Suggest why magnesium is not found as an element in the Earth’s crust.

2.7 | |

& p—ii .r .'I J
OO L0 Ve |

(b) Magnesium can be extracted from seawater by a multi-stage process.

stage 1  calcium hydroxide reacts with magnesium chloride in seawater to form
a precipitate of magnesium hydroxide

stage 2 the magnesium hydroxide is filtered off and converted into magnesium
chloride solution by reacting it with hydrochloric acid

stage 3 the magnesium chloride solution is converted into solid magnesium chloride

stage4 the solid magnesium chloride is melted and electrolysed

() Which stage involves a neutralisation reaction?

e
A
<Y

stage 1
stage 2 -‘

stage 3 |

0D OW O
O N W >

stage 4

(i) Suggest the name of the other product formed in stage 1. i

(iii) What happens to the ions in magnesium chloride during melting?

(ons o mob e

18
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114 |

1+ 1

(iv) The ionic half-equation for the reaction at the negative electrode in stage 4 is
Mg* + 2e- — Mg

Write the ionic half-equation for the reaction at the positive electrode.

Z2EL o Cl, 22

() A manufacturer makes a batch of magnesium by electrolysing magnesium chloride.

(i) Calculate the mass of magnesium chloride (MgCl.) needed to make 48 kg of
magnesium.

/ P 8

W (MaCl = 2+ (35.5:2) AT =
i ( O <) ¢ Y Ly
— =

M !j'f«-jﬁ-u:_?_} = Qv

— 140 l“)

mass of magnesium chloride = ........0......

(ii) Calculate the amount, in moles, of electrons needed to make 48 kg of magnesium.

. iM-.l}' L:, B
}. G h ” f ,_._}
[ _
= lLgoov
— %)
2
o Lff-'}(:-'L/ J . =
amount of electrons = tCC O

QUESTION 6 CONTINUES ON THE NEXT PAGE

mol |

19
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(d) Magnesium oxide can be used to make magnesium sulfate by this reaction.
MgO(s) + H,SO,(aq) — MgSO,(aq) + H,O(l)
A student is provided with a beaker of dilute sulfuric acid.

Outline the steps she should use to obtain a pure sample of hydrated magnesium sulfate
crystals using this reaction.

5 . magnelium  onde.  anek ST o
e USe excess Mg O

__(Total for Question 6 = 14 marks)

TOTAL FOR PAPER = 60 MARKS

' Every effort has been made to contact copyright holders to obtain their permission for the use of copyright material.
Pearson Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in
- future editions.
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