(7 Ol T

2nnnng

fc R
Write your name here
[Sumame Other names E
J
Pearson Edexcel Certificate Centre Number Candidate Number
Pearson Edexcel
International GCSE
‘Chemistry |
Unit: KCHO/4CHO
Paper: 2C
Wednesday 18 January 2017 — Afternoon ;;F’:lfg;;egnce
kT'me: 1 hOI.lr 4CHO/2C J
You must have: Total Marks
Calculator
\_
. J
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 X. If you change
your mind about an answer, put a line through the box §§ 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.
® 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
P48389A @
©2017 Pearson Education Lid.
P4 8 3 8 9 A0 1 2 0

Pearson



DO NOTWRITE IN THIS AREA

DO NOT WRITE [N THIS AREA

DO NOTWRITE IN THIS AREA

WUING HWOLY
aWEeY
equikg
S5BW
WOJE BANEIBY
mwv._
[ ee 89 8
WY whpey | Woouey
ay BY 14
22 8ze gz
98 58 e €a ] 18 08 6L 9 it o/ St e &L 2l 18 95 55
uopey aunesy WINKIIOY ypnwsig peay wigeyL Ainoseyy pion wnune|d wnpl| O lusly g [BjUe ] e | waueyiues wnueg WMSeed
uy W 0d g qd (L BH ny id 1 SO ay M Bl IH el eg s0
222 o2 ole 602 L02 02 Loz 164 GG 26l (1) 98l el 1:1 B4t EEL LEL ﬂn_.||
¥S €5 29 1] 05 6¢ aF Ly o g [ d (>4 o (1] oF ¢ & 1E
uousy euipo] wnpnjs) | Auowiuy g wnipu) WNLIPED) G whpeed | WNIPOYY | WALBINg | WNIBULDEL oy | wmsoouz | wnugs | Wwoquong | woipgny
ax | al qs ug uj 28] By Pd Ud ny a1 oW aN iz A 18 a4y
€L x4} Bz 2zl BLl Sl Zil 801 901 €0l 1ot 66 9 £6 1 &8 88 98
%€ 5 e et ze e | o 62 w2 12 52 2 vz €z z2 \2 0z &1
oAy BunwnIg wniveles MBSy | WNNBWED | WED Uz 1addon IEE=TY] ego uon esaueBuepy | wniwouyd | WNIpEUEBA wnjue ) Wnpuess WAED WMSSeI0
M ig a5 sy 4] 519 uz no IN 00 a4 Uiy 0 A 1L o5 BD A
e o 6L 173 €L 173 <9 SE9 65 65 45 S5 25 137 ar Sk of 6E
18 £ 9 st L4 €l zl ‘L
uobiny supouD nyng | sruoydsoud| uoaps Wy E_.__m!?: wMpos
Iy 10 S d IS v W EN
oy §st e \E 82 42 ¥z e
14 €
ol 6 8 L 9 5§
uoBN aupon|4 uaBixgy usBomN UoQUED uojog wnyplseg winiy
eN 4 O N 2 =} eg 1
0z &l 9l ri zi L 6 &
A 13
wney usBoiphpy
aH H
14 I
0 L 9 G b € dnosg z b

318Vl 21J0IH3d 3HL

4 8 3 8 9 A0 2 2 0

F)

MR OO



DO NOT WRITE IN THIS AREA

- DO NOT WRITE IN THIS AREA

- DO NOTWRITE INTHIS AREA

1

=
Answer ALL questions.
The box contains the names of some substances.
air chlorine hydrogen iron
nitrogen oxygen potassium sodium
Choose a substance from the box that best matches each description.
Each substance may be used once, more than once or not at all.
(@) Which substance is a mixture?
| .08
Air
(b) Which substance is a gas that makes a squeaky pop when ignited?
2.4y
YO G N e
(c) Which substance is an element that is a green gas at room temperature?
2.0

C-!\ i() nac

(d) Which substance is used to sterilise water?

('-’_ ]\I (9] -"?,"‘.t.’__l

(e) Which substance is a metal that can be made by heating its oxide with carbon?
Tron

(Total for Question 1 =5 marks)
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2 Oxides can be made by burning elements in air.

The table gives some information about the oxides of four elements.

Type of solution

Physical state of oxide Solubility of oxide tormed whin calde

Element

at room temperature in water dicsohoes i wates
calcium solid slightly soluble alkaline
carbon gas slightly soluble acidic
magnesium solid slightly soluble alkaline
sulfur gas very soluble acidic

(@) Calcium and magnesium are metals. Carbon and sulfur are non-metals.

(i) Using only information from the table, state two ways in which the oxides of
the metals are similar to each other.

> EOrm Gl ke Soluh'ony

(i) Using only information from the table, state two ways in which the oxides of
the non-metals are similar to each other.
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(b) A teacher tells his students that when phosphorus burns in air a white solid oxide forms.

This oxide is very soluble in water and forms an acidic solution.
(i) One student states that phosphorus is a metal.

Use information from the table to suggest why the student made this statement.

(i) Another student states that phosphorus is a non-metal.

Use information from the table to suggest why the student made this statement.

Ot de FormS  oan  audiC Soluh oA

(c) An experiment using this apparatus shows that phosphorus is a non-metal.

lamp
phosphorus
Explain how this experiment shows that phosphorus is a non-metal.

o 008§ 00t conduct ‘é'i--fﬂ*"““j _______________________________________________________________________________________________________________

(Total for Question 2 = 6 marks)
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3 This question is about the reactivity of metals.

(a) This apparatus can be used to compare the reactivities of different metals.

mixture of metal
and metal oxide

T

heat

A metal is heated with the oxide of a different metal.

The table shows the results of two experiments.

Mixture Result
titanium + tin oxide reaction

titanium + calcium oxide = no reaction

Explain how these results show the order of reactivity of calcium, tin and titanium.

»  aldum  moSt reachve. gad  HA  lenSF reathve

P 4 8 3 8 9 A 0 6 2 0
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(b) The diagram shows a method of making iron.

magnesium fuse

mixture of aluminium powder
and iron(lll) oxide powder

(i) The word equation for the reaction that occurs is
aluminium + iron(lll) oxide — aluminium oxide + iron

Write a chemical equation for this reaction.
.25

N /\luuw AT be coun ¢ it hag ceanepl O*Xygen / (oSt

(ii) Explain which substance is oxidised in this reaction.

_tlettong] oxidahon  po,  iacreosedk (0543

(iii) Explain why aluminium and iron(lll) oxide are used in powdered form rather
than large pieces. 3.io

o barges  Suace A e

s Fostr  reachon

(Total for Question 3 =8 marks)
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4 Chemical tests can be used to detect ions in solids and in aqueous solutions.

(a) A solid produces a gas when heated with sodium hydroxide solution. Damp red
litmus paper is turned blue by the gas.

Which of these ions is present in the solid?

[J A Cu*
[0 B Fex
C Fe?*

O
(3. D NH;

(b) When dilute nitric acid is added to an aqueous solution, followed by silver nitrate
solution, a yellow precipitate forms.

Which of these halide ions is present in the aqueous solution?

O A Br
O B Cr
Oc F

H o r
(c) When dilute hydrochloric acid is added to a solid, a gas forms.

Which of these ions is present in the solid?

ﬁ A carbonate
[ B hydroxide

O € nitrate
O D sulfate
8

O 0
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(d) Sodium hydroxide solution is added separately to three solutions.

One solution contains Cu?* ions, another contains Fe?* jons and the third solution
contains Fe** ions.

Which row shows the correct colours of the precipitates that form?

LA
Os

Hc
0D

Cuz+ Fe2+
green | blue
brown green

blue green

blue brown

Fe3+
brown
blue
brown

green

(e) When barium chloride solution is added to an aqueous solution of a compound, a white
precipitate forms. When dilute hydrochloric acid is added to the mixture, the precipitate
disappears and a colourless solution forms.

Which of these ions is present in the aqueous solution?

X A
OB
oc

LID

carbonate
chloride
nitrate

sulfate

(Total for Question 4 = 5 marks)
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5 Lithium and carbon both form fluorides.
(a) Lithium reacts with fluorine to produce the ionic compound lithium fluoride.

The diagrams show the arrangement of electrons in a lithium atom and in a fluorine atom.

(®)

lithium atom fluorine atom

Draw similar diagrams to show the arrangement of the electrons in the ions formed
when lithium reacts with fluorine.

Show all the electrons in each ion.

(b) Carbon tetrafluoride is a simple molecular compound.

The displayed formula for a molecule of carbon tetrafluoride is

Draw a dot and cross diagram to show the arrangement of the electrons in this molecule.

Show only the outer electrons.

-

]
TR0
T

10
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(c) The table shows some properties of lithium fluoride and carbon tetrafluoride.

: .I Ability to conduct electricity
Eewmtoven Helving poin) when molten or liquid
lithium fluoride high good
carbon tetrafluoride low poor
Explain these properties of each compound.
 lithium ﬂuorldegfr‘mr‘) ........... gorces o athrachon between
_____________________________________________________________________ Ofrcﬁm\)c*%ei( LONS
NRR— IS | ore  mobile
carbon tetrafluoride ...~ eoks intermolecular Jorces o & Huchen
| carbon tetrafluoride.......... N 0

(Total for Question 5 = 8 marks)
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6 Ethanol can be produced when yeast is added to a glucose solution.

This apparatus is used to investigate the reaction.

glucose solution

yeast

/ limewater

(@) The equation for the reaction is

CeH,,06(aq) — 2C,H;OH(aq) + 2C0,(g)
(i) State the purpose of the yeast.

M

(ii) State how the appearance of the limewater changes during the reaction.

2-44
e NS PO BB BTC EE o
4 32¢ (iii) State the temperature at which this reaction is carried out in industry.

30°C

— 000 O
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(b) Ethanol can be used as a fuel.
This is the equation for the complete combustion of ethanol.
C,HsOH + 30, = 2CO, + 3H,0

These are the displayed formulae for ethanol, oxygen, carbon dioxide and water.

H H

H—CI—(|I—0—H 0=0 O0=C=0 H—O—H
-
ethanol oxygen carbon dioxide water

The table gives some average (mean) bond energies.

Bond Average bond energy

|3 in kJ/mol
c—C 348
C—H 412
¢—0 | 360
H—O B 463
| =0 - 496

=0 743

Use this information to calculate the enthalpy change (AH) when one mole of ethanol
is completely burned.

% (bondS  broken) = 308 + (Sxr) + 340+ 443 F3(446)
= L4319 KJlmo|

S (bondks made) =  (yx 7(«3) + ((-,mw)
= 5350kT/mo)

MU= 314-5350

AH = ~103) kJjmo)

MR O Fmane >
P 4 8 3 8 9 A0 1 3 2 0
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(c) Ethanol and methanol can both be used as fuels.

A student uses this apparatus to find out how much energy is produced when
one mole of ethanol and one mole of methanol are burned.

ii’

copper can )

water

burner

ethanol or methanol

The table shows some of the student’s results.

Feuvatl eani Energy given out Energy given out

Fuel ot fuel by 1.0'09 of fuel by 1 n:lol of fuel
.28 inkJ in kJ
ethanol (C,H;OH) 46.0 209 961
methanol (CH,OH) 32 15.6 J00O

(i) Calculate the energy given out by 1 mol of methanol.

EAUFJO: 32v15. ¢
— S00 K

energygivenout= = T T . ..

14

— A A 00 RO

od

SIHL NI 3LI4M LON

V3IaHY

-~ ¥Y34Y SIHL NI 3LIHM LON Od

. YIUY SIHL NIILEM LON 0T



DO NOT WRITE IN TH1SAREA : DO NOT WRITE IN THIS AREA

DO NOTWRITE INTHIS AREA 00

(i) The student uses the same burner and copper can in each experiment.

State two other factors that the student should keep the same in each experiment.

2. " DisStence. ) Flume.  dom  He Can

(iii) A data book states that the energy given out when 1 mol of ethanol is burned is 1371 kJ.

Suggest two reasons why the student’s value is much less than this.

(Total for Question 6 = 13 marks)
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7 Magnesium chloride can be made by reacting excess magnesium carbonate with

dilute hydrochloric acid.
The equation for the reaction is

MgCO,; + 2HCl - MgCl, + H,0 + CO,

(@) () Inone experiment, a sample of 0.050 mol of MgCO,is added to 0.080 mol of HCI.

Show, by calculation, that the MgCO;is in excess.

. 0.080 mol o HCL rta c+ with  O.0komo|

s 0.050> 0.040O OR
HCL to MgCog , 201 0.08 to 0.05,2:1.28

(i) Calculate the maximum volume, in cm?, of carbon dioxide, measured at room
temperature and pressure, that would be obtained when 0.080 mol of HCI
react completely with MgCO..

[One mole of any gas occupies 24 000 cm? at room temperature and pressure.]

n (o) = %’v\o‘cic

- E/" C'L'FL«-""‘(.- l
Jo lume { ( a;.'-.-z') - 0. 04042 40O
= g4 em?d

: T
maximum volume of carbon dioxide = ... 5 ...

16
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(b) In another experiment 0.050 mol of MgCO; reacts with excess HCl.
A yield of 5.5 g of MgCl,.6H,0 is obtained.
(i) Calculate the percentage yield of MgCl,.6H,0
(-3¢
Mr [ML}CI?_ : (;HZLJ) = 203 |
4 gield = (5‘_‘_') )y.foc
203%0.05
= Sk percentage yield =‘)_L" _____________________ % |
(i) Suggest why the percentage yield is less than 100%. 0.0¢
| " 4 C

ANY |
» Some.  LyS teds emoured In He i [ ~rede_

- .()‘C. LL,J)L‘/\ not C\,U—C e to CUO'E ;jbf {:.,ﬂj en (,urjl’\

"Mogresium | cerboncle  impire

(Total for Question 7 =7 marks)
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8 When nitrogen dioxide gas (NO,) is placed in a sealed flask, it reacts to form
dinitrogen tetraoxide gas (N,O,).

The equation for the reaction is

2NO,(g) +— N,0.(g)
brown gas colourless gas

A sample of pure NO, is placed in a sealed flask at 25°C. The flask is left until a
dynamic equilibrium is reached.

(a) For a reaction that is in dynamic equilibrium, the forward and backward reactions
occur at the same time.

State two other features of a reaction that is in dynamic equilibrium.

3.?_()(, 1 R o} dJorwerd cealhoa = bl o Loatkverd reochon

(b) At equilibrium there is more NO, than N,O,

The graph shows how the number of moles of NO, in the sealed flask changes with time.

YNV
3200

N

number
of moles

x NO,

—>

time
() Draw a cross (X) on the graph at the point where the reaction reaches equilibrium.

(i) Draw a curve on the graph to show how the number of moles of N,O, in the
sealed flask changes over the same time period.

— R 00 A
P 4 8 3 8 9 A 0 1 8 2 0
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(c) The sealed flask containing the equilibrium mixture is placed in water at a
temperature of 50°C. The mixture goes darker in colour.

Explain what this observation shows about the equilibrium reaction.

£

NO A hos heen pro olan &L(

(Total for Question 8 = 8 marks)

TOTAL FOR PAPER = 60 MARKS
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