MODEL Ans WERS

Please check the examination details below before entering your candidate information

~

(Candidate surname Other names
J

Centre Number Candidate Number

Pearson Edexcel
International GCSE (9-1)

Paper

Time 1 hour 15 minutes
reference

Chemistry
PAPER: 2C
NOVEMBER 202

. 7

€ N
You must have: Total Marks
Calculator, ruler

\, 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 70.
® 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.

® Good luck with your examination.

Turn over
¢ ©2021 Pearson Education Ltd.
VYV : P 6 6 0 5 9 R A 0 1 2 4 PeaI‘SOH



~JoquUINU 9JOYM }Saleau ay} 0} pepuUNol Usaq Jou dARY auLIojyd pue 1addod Jo sosSew JJWOole dAle[al 8y L

‘PoJ}IWLIO UBDq dARY (£0L—06 SJoquinu 2juwiole) spjouspoe ay} pue (L/—8g sidoquinu d1uioje) spioueyjue] sy .

bl oLl 601 801 10l 901 S0l Y0l 68 88 .8
psjedpusyine wnjuabjusos wnypejsusep wnuaupsw wnissey wnuyoq wniblogees wniugnp wnipiopey wniuioe wnipel wniouely
AlIn} Jou inq papodas usaq aAeY 9| | —Z | | Slequinu JjWoe YjIm Sjuswalg by sa IN SH ug bg aa N OV ey pE|
[zz2] | lizel | [g9zl | [rz2] | [¥92]l | le9gl | [eozl | [woel | lzzel | lozzl | [ezal
98 g8 78 €8 Z8 L8 08 6. 8. Ll 9. 75 V. €L [4A 1S 9s GG —_—
uopel aunejse wnjuojod yinwsiq pea) wnijreyy Anolaw piob wnupeld wnipul wniwso wniuayl uajsbuny wnjejuey wniujey wnueyjue| wnueq wnisaed e
uy W od g qd 1L BH ny id 4| SO 9y M el iH «E1 egd SO —
[zzz]l | [oiel | [e0Z] 602 102 {4 Loz L6l g6l z61 06l 98l v8l 18l 8.1 6EL LEL €el ==
12 €8 [4°] LG 08 614 114 VA% 14 114 144 1927 474 8% (014 6¢ 8¢ L€ —
uousx auIpol wnunjje} Auownue u wnjpuy wnjwped FEIN wnipejled wnjpoys wnjusyyng wniauyos) wnuapgAjow wniqoiu wniuoaz wnupk wnyuoss wnipigry —_—
ax | 91 qas us uj PD By Pd Uy ny 21 O aN 1z A 1S qd ==
Lel lcl 8¢l acl 6Ll Gl 49" 801 901 €0l 10} [g6] 96 €6 16 68 88 g8 —
9¢ Ge 1% €e [A% L 0€ 6¢ 8¢ 1Z 9¢ 14 144 €C [44 ¥4 (04 6l jr—
uoydAsy suiwolq wniusjes olussIe wniueuush wnyeb ouiz Jaddoa [ Jleqoo uoul asauebuew wnjwoiyo wnipeuea wnjue}y wnipueas wniojed wnissejod —
M 149 9s svY 99 €9 uz no IN ) o4 Un 19 A 1L o8 eD A —
V8 08 6. S/ €L 0. G9 S'€9 6G 65 9g GG A LS 114 Sy ov 6¢ ==
8l Ll 9l Gl vl €l 1 Ll =
uobBie auuolyd anyns snuoydsoyd uodljis wnuiwnje wnisaubew wnipos —
Iy fo] S d IS v B eN —
04 g'6e A Le 8¢ 1Z ve €C ==
==
s
0l 6 8 L 9 S Jaqwinu (uojoud) oiwoye ¥ e e—
uosu suuony uabAxo usbonu uoqued uoJoq aweu wnijjAeg winiyy "
oN E| (0] N b0 g |oquwiAs ojwoje ag 1 —
(014 6l 9l vl L L SSew O|wo)e aAfe[sl 6 ] f—
c L Aoy
wnyzy uaboipAy
aH H
14 2
0 L 9 G 14 € 14 b

sjuawa|g ayj Jo d|geL dlpoLiad ayl

P 6 6 0 56 9 R A0 2 2 4



1

Answer ALL questions.

Use the Periodic Table to help you answer this question.

(a) ldentify the element with atomic number 7

(e) Which row shows the most reactive element in Group 1 and Group 7?

Most reactive element = Most reactive element

in Group 1 in Group 7
L1 A | lithium | fluorine
1B | francium astatine
0 cC | Iithfum : | astatiﬁe |
X D | francium fluorine .

_(Total for Question 1 =5 marks)
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2 (a) The box lists words that may be used to explain the term saturated solution.

solute solvent temperature

Explain, using all the words in the box, the term saturated solution.

~1rn 7z
200Van €

(b) The diagram shows the apparatus a student uses to make a saturated solution.

~

thermometer
\
N s
N\ r
water ~N L | solid

heat

This is the student’s method.
Step1 add 4.5g of solid to a boiling tube
Step 2 measure exactly 10.0cm’ of pure water and pour into the boiling tube

Step 3 place the boiling tube in the beaker of water and heat gently, stirring the
mixture continuously until all the solid dissolves

Step4 remove the boiling tube from the beaker and allow it to cool

Step 5 record the temperature when crystals start to form in the boiling tube

The recorded temperature shows when the solution becomes saturated.

P 6 6 0 5 9 R A 0 4 2 4



\ ; (i) Name the piece of apparatus that the student should use in Step 2 to measure
' exactly 10.0cm’ of pure water.

(i) Suggest why the boiling tube is not heated directly using a Bunsen burner in
Step 3.

1 [ i
\’4 \V nt ”/\ \/(/My {,UL ’\/4/")// T’J’ U H}C'sf\“'

(iii) Suggest how the student could improve the reliability of her recorded
temperature in Step 5.

(iv) In Step 5, crystals start to form at 26 °C.

Calculate the solubility of the solid, ing per 100g of water, at 26 °C.

[1.0 c.m3 of pure water has a mass of 1.0g]

«’;? “:{ 0 i
e WLy~

45 ¢ in (og
; _ . waker
S Us x0z (59 o 1009
solubility = g per 100g of water
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(c) The solubility curves for two solids, A and B, are shown on the grid.

300 -

280 A

260 -

240 -

220 A

200

180 - B

Solubility in g Ll

per 100 g water

140

100

80

60

40

20 | 1 1 1 ! 1 1
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Temperature in °C
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(i) State the temperature when A and B have the same solubility.

0o ‘
temperature=..‘.“.‘..1.:}. .... C ..................................... G

(i) Calculate the mass of B that will dissolve in 250 g of water at 60 °C.

Show your working.

Lhey £ —

Lbain (069 waltr
!‘ 'Y‘J A (CU«/ war |

(i) Suggest why the values for the solubility of A and B may be less accurate at
95 °C than at lower temperatures.

RS
WRITE:

(Total for Question 2 = 11 marks)
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3 Sulfur dioxide (SO,) and hydrogen sulfide (H,S) are both gases.
The two gases react together to form solid sulfur and water.

(@) (i) Complete the chemical equation for the reaction.

(b) The diagram shows apparatus used to compare the speed at which particles of
the two gases diffuse.

cotton wool soaked in pale yellow cotton wool soaked in
sulfur dioxide solution solid hydrogen sulfide solution

1\ \

rll;g:;r \‘\ 7 jx /’/ rubber
.ﬁ s f;/) bung

4 N

The two pieces of cotton wool and rubber bungs are put in position at the same time.
A pale yellow solid soon forms.

() Explain how the diagram shows that hydrogen sulfide gas diffuses more
quickly than sulfur dioxide gas.

P 6 6 05 9 R A0 8 2 4



(ii) Deduce a relationship between the relative formula mass (M,) of a gas and the
speed at which a gas diffuses.

Use the A, values to help you.

[A,values: H=1 S=32 0=16]

') . Rk,
< l

R J ST T T T P P PRSP PP PL PO LT T ST P PR S L R R E f
S A

i | A r = ,1'_‘,{,;- [ ! - [ ) P 5
TIre fore ) e M e ._W&'wz'/” ayas
(> 4

J
..........................................................................................................................................................................................................................

(Total for Question 3 = 8 marks)

9
LY RN Y Turn over »
P 6 6 0 5 9 R A0 9 2 4




4 This question is about ionic compounds.

(a) State the formula of the cation and the anion in magnesium sulfate.

Lt
cation ... /\/\4 ...................................
}

(b) The diagram shows the electronic configuration of a potassium atom and an
oxygen atom.

( X )
( X J
( X J
( X J
o
XX
X

( X J XX

potassium oxygen

Potassium oxide (K,0) is an ionic compound.
Draw the electronic configuration of a potassium ion and an oxide ion.

Show the charge on each ion.

potassium ion oxide ion

P 6 6 05 9 R A0 1 0 2 4

10



(c) A sample of solid potassium oxide is added to water.
A reaction occurs and a colourless solution forms.
When a few drops of phenolphthalein indicator are added to the solution it turns pink.

(i) Identify the ion responsible for the colour change.

—

]

OH

(d) Explain why ionic compounds conduct electricity when molten or in aqueous solution,
but not when in the solid state.

1

R R '
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(e) The diagram shows the apparatus a teacher uses to demonstrate the electrolysis
of a concentrated aqueous solution of sodium chloride.

gas X

gasY

sodium chloride
solution

' Z_/ —
inert electrodes

4

During the electrolysis two gases, X and Y, are formed. One of the gases produces
a squeaky pop when tested with a lighted splint.

Use ionic half-equations to identify X and Y.

(Total for Question 4 = 13 marks)
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5 Metals are found in the Earth’s crust either as uncombined elements or in metal
compounds in rocks.

The method of extraction of a metal is related to its position in the reactivity series.

The table shows the positions of some metals and carbon in the reactivity series.

most reactive potassium
4 sodium
lithium
calcium
magnesium
aluminium
carbon

zinc

iron

lead

copper
silver

gold

least reactive platinum

(@) (i) State the name given to rocks that contain metal compounds used in the
extraction of metals.

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



(b) Carbon extraction and electrolysis are two methods of obtaining a metal from
a compound.

KIS S
K
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(i) Explain, without giving practical details, which method is most suitable to
obtain calcium from calcium chloride.
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(iiy Explain, without giving practical details, which method is most suitable to
obtain lead from lead oxide.

. ) "
<1110 T 7
(e 109
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16

(d) Aluminium is extracted from aluminium oxide.

The overall equation for the process is
2ALO; — 4Al + 30,

Calculate the maximum mass, in grams, of aluminium that could be obtained
from 1.275 kg of aluminium oxide.

/'\qfd']{"/q!), 03’ = !C’Z_
mol Of Al 0, = 5 = (25
mdlOF Alz 2X252 07

‘ol 9 - (T (78
/\““5,50f515Xl7 -~ 571 mass =.... =252 A g

Al (Total for Question 5 = 12 marks)
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6 This question is about alcohols, carboxylic acids and esters.

(@) Ethanol can be manufactured by reacting ethene with steam in the presence of a
phosphoric acid catalyst.

Which row gives the correct conditions of temperature and pressure for this reaction?

Temperature in °C = Pressure in atmospheres

e O A 35 300
e O B 65 300
s C 300 65
s O D 300 35

(b) Give the displayed formula of butanol.

Hod HOH
1/ [ / ! .
i1 (’ﬂ st L7 = f': o (: = C/y"ﬁ‘
ﬁ - | < : |
s ; | l
E P4 ; {
. [i v
H -

(c) Ethanoic acid (CH;COOH) is a carboxylic acid present in vinegar.

() The concentration of CH;COOH in vinegar can be found by titration with
aqueous potassium hydroxide (KOH).

The equation for the reaction is
CH;COOH + KOH — CH;COOK + H,0

In a titration, a 25.0cm?® sample of vinegar is neutralised by 45.00 cm® of KOH
solution of concentration 0.400 mol/dm”.

Calculate the concentration, in mol/dm?, of CH;COOH in this sample of vinegar.

lenll) = L€ Ooxl-YO = Al &
M| KoH ) = Uy Hrv-iv = g.0 :<
/, e ———
| OOC
Vil 7’ r‘ /»15“” Il )'\‘, An\ 5 Q Uf ’g ﬂ? JO!
conc| Gty ¢ i");u'%‘} ~. - i
i ) )

concentration= .....~7. ... we.. AN mol/dm?

18
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(ii) A sample of vinegar containing 0.0030 mol of CH;COOH is poured into a flask.

Calculate the maximum volume, in cm?, of carbon dioxide gas formed at rtp
when excess sodium carbonate is added to the flask.

The equation for the reaction is
2CH;COOH + Na,CO; — 2CH;COONa + H,0 + CO,

[Assume that the molar volume of carbon dioxide at rtp is 24000 cm’]

o 7 m f o~ NI )4\ s 7] BT
3 dldt A ) | = ) - ( ( — | -~ .00 1"
M\ LUy \O -OP3¥=2) =20-0015

-

.

f ro ) ’,. A~ | ) &Y B A A
vol ((p,) = 0-901F %Llooo

volume= ... Ml I cm

(d) Alcohols react with carboxylic acids to form esters.
Which alcohol could react to form the ester ethyl propanoate?
[OA CH,OH e
4 B CHsOH
[0 C GH,0H

0D CH,OH

(e) Polyesters are formed in condensation polymerisation reactions between
dicarboxylic acids and diols.

(i) State one difference between condensation polymerisation and addition
polymerisation.

19
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(i) The repeat unit of a polyester is
O O H H
|
——c—c—oZLc—c—o—

|
H H

Give the displayed formula of each of the two monomers needed to form this

polyester.
6 O LK P\
I/l 4/ PN f \\
Ho~( = €~ol H0~C-c-op <
| | W
H H

(iii) Give one advantage of biopolyesters.

(Total for Question 6 = 11 marks)

) R A O 000
P 6 6 05 9 R A0 2 0 2 4



BLANK PAGE

21

Turn over »

02 1 2 4

A

6 6 0 5 9

P

R



7 Hydrogen gas and iodine gas react together to form hydrogen iodide gas.
Ha(g) + I(g) = 2HI(g)

(@) (i) The pressure of an equilibrium mixture of the three gases is increased.

Predict the effect of this change on the yield of hydrogen iodide at equilibrium,
giving a reason for your answer.

ST

(i) A catalyst is added to an equilibrium mixture of the three gases.

Predict the effect of the catalyst on the yield of hydrogen iodide at
equilibrium, giving a reason for your answer.

(b) Hydrogen gas reacts with fluorine gas to form hydrogen fluoride gas.
Hy(9) + Fa(g) — 2HF(9)

The table gives some bond energies.

Bond Bond energy in kJ/mol

 H—H 436
F—F 158
. H—F 562

22 R0 O T
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N
DN
Use the equation and the data in the table to calculate the enthalpy change (AH)

in kJ/mol, for the reaction.
\\g:t

‘gg\ Include a sign in your answer. £,

o N g N4 é"u/\
NE brolg, { ( . r

& ;,_x:
& 5(2)

T
| =z
™ e
=)
e

NoT

Do

5
A
LA

5‘&7 by~ (13 -530 =550

(c) Draw an energy level diagram for the reaction between hydrogen and fluorine.

Label the enthalpy change, AH.

Energy

* TOTAL FOR PAPER =

T e

P 6 6 05 9 RAO0 2 3 2 4
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_(Total for Question 7 =10 marks)
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