Chemistry - 2020 - Jan -

Paper 2CR - QP

'

.

Please check the examination details below before entering your candidate information

(Candidate surname Other names )
Centre Number Candidate Number
Pearson Edexcel
International GCSE (9-1)
~ ~
'Monday 20 January 2020 )
rAfternoon (Time: 1 hour 15 minutes) Paper Reference 4CH1/2CR A
Chemistry
Unit: 4CH1
Paper: 2CR
. S

-
You must have:
Calculator, ruler

.

Total Mark?

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 84 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

P62061A

©2020 Pearson Education Ltd.

1nnnn/

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.

GradeM ax

Turn over

P 6 2 0 6 1 A 0 1 2 4

©

Pearson



GradeM ax

Chemistry - 2020 - Jan - Paper 2CR - QP

DO NOT WRITE IN-THIS AREA

DONOTWRITEIN-THIS AREA

DONOTWRITEIN-THIS:AREA

"JaquINu ajOYM }Saleau ay) 0} PapUNO.I Uda( JOU dARY dULIOjYD puk 1addoa Jo sassew dIWo)e dAne[a aY |

‘Pa}ILIO UBD( dARY (S0L-06 SI9QUINU J1LIO)R) SPIoU}dE By} pue (L/-9G Siaquinu diwoje) spioueyjue| ayJ .

LLL oLl 601 801 101 901 G0l ¥0L 68 88 /8
pajednuayine wnjuabjusos wnppejsu.ep wnuauyaw wnissey wnuyoq wnibiogess wniugnp wnipJopiayini wnjunoe wnipel wnjouely
AlIny Jou Inq papodal usaq aAeY 9| L-Z| | SJaquinu diWoje YIIM Sjusws|g mm_ sd IN SH ug mw aa N IV ey 14
[ez2] [L22] [892] [222] [y9z] [997] [z92] [L92] [222] [9ze] [eze]
98 G8 ¥8 €8 Z8 18 08 6. 8/ 1l 9/ G/ vl €l zL 1S 9g GS —
uopel aunejse wnjuojod yinwssiq pes| wnijleyy AnoJaw plob wnuned wniput wniwso wniuayJ uaysbuny wnjejue} wniujey wnueyjue| wnueq wniseeos —
uy w od g ad IL 6H ny d B]| sO ay M el H «€1 eq s) —
[zl ozl [602] 602 102 02 102 161 g6l z6l 061 98l 78l 18l 8.l 6el L8l eel —
”2
¥S €S ZG Xe 0S 6Y 8P LY of GP 44 cY v Ly ov 6¢ 8¢ 1€ ——
uousx auipol wnunjie} Auownue un wniput wniwpeo Jan|is wnipe|ied wnipoys wniusyini wniauyos) wnuapgAjow wnigoiu wniuoouz wnupA wniuoss wnipigns et}
ax I a1 as us uj P By Pd uy ny 21 ol aN iz A is aqy =
Lel 121 8zl zzL 6LL Gl 4N 801 90l €0l Lol (g6l 96 €6 L6 68 88 G8 —
o¢ G¢ € €¢ z€ e 0¢ 62 8z 12 9z G2 vz €z zz 1z 0z 6l ="
uoydAuy aulwolq wniuajes oluasie wnjuewlab wnijeb ouiz Jaddoo [l J|eqoo uoul asauebuew wnjwoiyd wnipeueA wniuey wnipuess wniojes wnissejod "1
Iy ig os sy 99 e9 uz ngy IN 09 a4 uw 1 A 1 28 eo M —
¥8 08 6. G/ €l 0. g9 G'e9 65 65 96 GS Zs LG 8P GP oY 6¢ e
8l Ll 9l Gl vl €l 4 L —_—
uobie ElIe][Ve] nyns snuoydsoyd uooljis wnjuiwnie wnisaubew wnipos "2
Iy 19 S d IS Iv BN eN —
oY G'Ge 4% X 8z 12 vz T —
0l 6 8 . 9 g Jaqunu (uojoud) olwoje % € ——
uoau auuonj) uabAxo uabouyu uogJes uoloq eweu wnihiaq winiyy m
aN 4 o N o) =] [oquiAs o1woje og n ==
02 6l 9l vl r4) L SSew ojwoje sAne|al 6 .
z ) Koy
wniiay uaboipAy
oH H
% L
0 i 9 G 14 € 4 L

sjuawa|g ayj Jo 9|qeL dIpoLiad ayL



GradeMax
Chemistry - 2020 - Jan - Paper 2CR - QP

( )

DO NOT WRITE IN THIS AREA

BLANK PAGE

J

3

R 0 A 00 00 —
Turn over »
P 6 2 0 6 1 A 0 3 2 4 urnove



Chemistry - 2020 - Jan - Paper 2CR - QP

Answer ALL questions.

1 Substances can be classified as elements, mixtures or compounds.

(@) Each box represents an element, a mixture or a compound.

o) ® © ® et ‘Q
O (@] * o
o it . 0
© o © o &
o) ) ad
Box 1 Box 2 Box 3 Box 4 Box 5

(i) Which box represents a mixture?

— 0 AT
— 0 B 2
— 0 ¢ 3
— 0 D 4

(ii) Which two boxes represent elements?
A 1land2

B 2and3
C 1and3

O
O
O
1 D 3and4

(i) Explain why Box 5 represents a compound.
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(b) The Periodic Table contains all the known elements.

(i) How are the elements arranged in the Periodic Table?

A increasing mass number

B increasing number of neutrons
C increasing number of protons
D

increasing reactivity

(i) Elements in the same group have the same number of

[J A electrons in the outer shell
[0 B electron shells

[ C€ neutrons

[1 D protons

GradeM ax

(Total for Question 1 = 6 marks)
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2 Chromatography is used to analyse mixtures.

A student does a chromatography experiment to analyse the composition of

green food colouring in sweets.

She places four known dyes, A, B, C and D, and the green food colouring on

chromatography paper.

The diagram shows the student’s apparatus at the start of her experiment.

| water

——start line drawn

-
N Y
_ o o o o o

A B C D Green|
g J

in ink

GradeM ax

(@) The diagram shows that the student makes two mistakes when setting up her apparatus.

State the two changes that the student should make so that her experiment works.
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(b) Another student does the chromatography experiment correctly.

The diagram shows her chromatogram at the end of the experiment.

solvent front

VIYY SIHL NI ILIYM 1ON OQ

—@
A B C D Green

(i) Explain what the chromatogram shows about the composition of the
green food colouring.
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(i) The distance between the start line and the spot for dye Cis 6.2cm.

Calculate the R; value of dye C.
(3)

(iii) Suggest why dye A does not move.

(Total for Question 2 = 9 marks)
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3 Solutions of silver nitrate and potassium chloride react together to make the insoluble salt,
silver chloride.

O
A student uses this method to prepare a sample of silver chloride. o
e
Step 1 add 25cm’ of silver nitrate solution to a conical flask 9|
. . =
Step 2 add potassium chloride solution to the flask o)
=]
Step 3 filter off the silver chloride ;
T
(@) What term is used for this reaction? 7
>
. . x
L[] A neutralisation o
[J B precipitation
[J C redox
[0 D thermal decomposition
(b) Give two more steps that will produce a pure, dry sample of silver chloride. 8
2
Q
=]
SEEI 4
P 5
=]
.................................................................................................................................................................................................................................................................................... o
2
=
SO 5 I
W
5
.................................................................................................................................................................................................................................................................................... )
Im
>
(c) Acidified silver nitrate solution is used to test for chloride ions.
Give a reason why hydrochloric acid is not used to acidify silver nitrate solution.
.................................................................................................................................................................................................................................................................................... g
o
2
.................................................................................................................................................................................................................................................................................... o
s
=
&
el
m
2
=]
L
1 ¥5)
>
X
m
3>
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(d) The chemical equation for the reaction between solutions of silver nitrate and
potassium chloride is

<L

'ic‘ AgNOs(aqg) + KCl(ag) — AgCl(s) + KNO4(aq)
2]

|:E A student adds an excess of potassium chloride solution to 25.0cm? of
< 0.100 mol/dm? silver nitrate solution.

¥R

E Calculate the maximum mass of silver chloride, in grams, that can be produced.
=

= [M, of AgCl = 143.5]

Z

Q

()

<L

(50}

e

<C

)

T

=

= NASS = oo g
o

o (Total for Question 3 = 6 marks)
=

=

(@)

2

()

()

L

L

&c

<L

.

T

=

=

(42}

=

o

=

=

(@)

Z

(®)

()
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4 This question is about the metal, lead.

(@) Explain why metals, such as lead, are malleable.

O
o
2
(@)
.................................................................................................................................................................................................................................................................................... q
=
=
.................................................................................................................................................................................................................................................................................... =
m
2
.................................................................................................................................................................................................................................................................................... -
L
w
.................................................................................................................................................................................................................................................................................... b
=
(b) A teacher uses this apparatus in a fume cupboard to demonstrate the electrolysis >
of lead(ll) bromide.
F <
(&)
S
positive electrode — | — negative electrode g
[ i S
=]
T
=z
~y
L
— — W
lead(ll) bromide T
o
T >
heat
The lead(ll) bromide is heated until it melts.
When the lead(ll) bromide melts, the lamp lights.
-
One of the products of this electrolysis is lead. ‘ZD
(i) State why solid lead(ll) bromide does not conduct electricity. 2
&
)
m
.................................................................................................................................................................................................................................................................................... E
=]
.................................................................................................................................................................................................................................................................................... =
>
)
m
b
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(ii) Bromine is formed by the oxidation of bromide ions at the positive electrode.

Complete the ionic half-equation for the oxidation of bromide ions.

(iv) The teacher stops heating the mixture and allows it to solidify.

Suggest why the lamp stays alight.

(Total for Question 4 = 7 marks)
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5 This question is about Group 1 metals and their reactions.
(@) When lithium is added to water, bubbles of hydrogen gas are observed.

(i) Give two other observations that could be made.

VAUV SIHL NI ILIHM LON Od

(b) (i) Give one observation that would be different if potassium is used instead of lithium.
(1)

VAWV SIHLN 21388 JoN 00

VA SIHLNI LM LON O
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(ii) The diagram represents an atom of lithium and an atom of potassium.

()

Explain why potassium is more reactive than lithium.

J
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(c) The equation for the reaction between lithium and water is

2Li(s) + 2H,0(l) — 2LiOH(aq) + H.(q) 8
e
(i) A mass of 0.500qg of lithium reacts with an excess of water. 9
=
Calculate the volume, in cm’, of hydrogen gas produced at rtp. ’__°|
m
[molar volume of a gas at rtp = 24000cm’] >
=]
Give your answer to three significant figures. %
>
=
m
>
9
o
2
Q
=]
, | 5=
volume = ... cm =
s
(ii) In areaction between lithium and water, 150 cm’ of lithium hydroxide solution S
is formed. =~
L
The lithium hydroxide solution is then completely neutralised by 24.85 cm’ of ;
0.100 mol/dm? sulfuric acid. =
=
The equation for the neutralisation is
2LiOH(aq) + H,SO4(agq) — Li,SO.(aq) + 2H,0(l)

Calculate the concentration, in mol/dm?, of the lithium hydroxide solution.
-
@)
2
(@)
-
=
&
e
m
2
=]
"
v
>
X
m
3>

concentration = ..o mol/dm?

(Total for Question 5 = 13 marks)
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6 This question is about ethane and ethene.
(@) Ethane can be obtained from crude oil.

Describe the industrial process used to separate crude oil into fractions.

VIYY SIHL NI ILIYM 1ON OQ

VIV SIHLNEILHIM TONOd

(b) The equation for the reaction between ethene gas and hydrogen gas is

CGH, + Hy, = GHg

The rate of this reaction can be increased by increasing the pressure.

(i) Explain why increasing the pressure increases the rate of this reaction.

YIHY SIHLENEILIIM ION O
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(i) The rate of this reaction can also be increased by using a catalyst.

Explain how using a catalyst increases the rate of a reaction.

GradeM ax

(iii) Give one other way that the rate of reaction between ethene gas and hydrogen gas
can be increased.

(iv) The reaction between ethene and hydrogen is exothermic.

Complete the reaction profile diagram, including labels for the activation energy

and the enthalpy change, AH.

Energy

GH,+H,

P 6 2 0 6 1 A 0 1 9 2 4
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(c) The reaction between ethene and hydrogen can be represented using displayed formulae.
H H H H O
N/ | e
Cc=C + H—H — H—C—C—H o
/ AN | =
H H H H =§U
=
m
Bond energy in <
Bond kJ/mol 3
W
c=C 612 >
&
C—H 412 >
H—H 436
—C 348
Use the bond energies in the table to calculate the enthalpy change, AH,
in kJ/mol for this reaction.
-9
S0 Ie%s
s
=
XS
m,
o
u‘
B
-
ITK
AH = oo kJ/mol | =
(Total for Question 6 = 15 marks) c
O
s
=
m
s
e
I
A
R
oS
S
L J ..........
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7 (a) Ethanol, C,H;OH, can be produced by the fermentation of glucose, C4H;,04

(i) Complete the equation for the fermentation of glucose.

<L
Ll
c
<L
2]
T
; C6H12O6 e d 2C2H50H + 2 ........................................
i
ln:: (i) State why it is necessary for fermentation to be done in the absence of air.
=
=
(®)]
b OO
o
()
(iii) Explain why the temperature should not be higher than 40°C.
<L
s 1 S
e
<C
e S
T
=
20 | e
(4]
ln:c (iv) When 4 mol of glucose is fermented, a mass of 55.2 g of ethanol is produced.
; Show that the percentage yield of ethanol is 15%.
2 [M, of C;H;OH = 46]
()
L
L
&c
<L
.
T
=
=
(42}
=
o
=
=
(@)
Z
o
()
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(b) Ethanol can also be produced by the reaction between ethene and steam.

The equation for the reaction is
C,Hi(g) + H,0(g) = C,H;OH(qg)

(i) This reaction is in dynamic equilibrium.

Give two features of a reaction in dynamic equilibrium.

VIYY SIHL NI ILIYM 1ON OQ

(ii) When the equilibrium mixture is heated, the yield of ethanol decreases.

Explain whether the forward reaction is exothermic or endothermic.

VIV SIHLNEILHIM TONOd
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(c) Carboxylic acids react with alcohols to form esters.

The displayed formula of an ester is

1L
H—C—C—C H H H H
N
L e A a e
H HH H

(i) Carboxylic acid A and alcohol B react to produce this ester.

Give the displayed formula of carboxylic acid A and of alcohol B.

(2)
Carboxylic acid A Alcohol B
(i) Indicators can be used to test for carboxylic acids.
Describe a different chemical test for a carboxylic acid.
(2)

(Total for Question 7 = 14 marks)

TOTAL FOR PAPER =70 MARKS
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