mmerevise.co.uk

AQA™

‘ Please write clearly in block capitals.

|

| Centre number L ‘ 1

\ ‘ Candidate number

Surname

Forename(s)

Candidate signature

| declare this is my own work. Y,

GCSE
CHEMISTRY

Higher Tier Paper 2

Time allowed: 1 hour 45 minutes

Materials

For this paper you must have:
o aruler

« a scientific calculator Question Mark
« the periodic table (enclosed). 1 :

For Examiner's Use

Instructions
e Use black ink or black bali-point pen.
¢ Pencil should only be used for drawing.
« Fill in the boxes at the top of this page.
« Answer all questions in the spaces provided. Do not write outside
the box around each page or on blank pages.
« If you need extra space for your answer(s), use the lined pages at the end of
this book. Write the question number against your answer(s).
« Do all rough work in this book. Cross through any work you do not want
to be marked. TOTAL
« In all calculations, show clearly how you work out your answer.

~N|lolo|bs|WwW N

Information

e The maximum mark for this paper is 100.

e The marks for questions are shown in brackets.

« You are expected to use a calculator where appropriate.

e You are reminded of the need for good English and clear presentation
in your answers.

I Illj!lilﬂl AL TR

4

1BMAJUn22/E9 846 ZIZH



M M E . Revision Products - GCSE Science

GCSE Combined Science AQA GCSE Triple Science
Predicted Papers 2024 Predicted Papers 2024

GCSE Combined GCSE Triple Science
Science Revision Cards Revision Cards

& View All GCSE Science



https://mmerevise.co.uk/shop/gcse/science/gcse-science-predicted-papers/
https://mmerevise.co.uk/shop/gcse/science/aqa-gcse-triple-science-predicted-papers/
https://mmerevise.co.uk/shop/gcse/science/gcse-combined-science-revision-cards/
https://mmerevise.co.uk/shop/gcse/science/gcse-triple-science-revision-cards/
https://mmerevise.co.uk/shop/gcse/science/
mmerevise.co.uk

mmerevise.co.uk

. The addition polymer poly(butene) has the displayed structural formula:

M

This question is about copper wire and copper compounds.

Copper is used to make electrical wires.

Do not write
outside tho
box

Figure 1 shows how copper electrical wire is insulated using an addition polymer

called poly(butene).

Figure 1

-
\\H

Poly(butene) is produced from the monomer butene.

Complete Figure 2 to show the displayed structural formula of butene.

/CH3 CHa)

|

|
H

Figure 2

Poly(butene) insulation

Copper wire

\cmc—L

h

CH; CHa
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H

I
H

]

[2 marks] |
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- Do not write
Copper can be obtained by recycling scrap copper wire. i

. @ Suggest why poly(butene) insulation must be removed from scrap copper wire before
' the copper is recycled.

. [1 mark]
| Ote iy e Coppar _P_{Qﬂﬂeﬂ o
~ bowl\d L«. .'mf:_w_e |

| E] Describe how scrap copper wire can be recycled to make new copper water pipes.

. [2 marks]
L\J"ﬁ(_ Can o t}{ I\lﬂ.“‘(&.

a bl the Copptr Mt (hs Com |
Hen be - n&jwmd ko P."pu;‘ |

@ E Suggest two reasons why recycling scrap copper is more sustainable than extracting
copper from copper ores.

|
|
|
[2 marks] ‘
|

| 1 1t Wren _Jm_mifj I
| 2 L olso (on Ser yes _(_OPPQ_I'__. |
. nene Cyes

Question 1 continues on the next page

Turn over »

L
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Do not vl
Copper sulfate is a compound of copper.

culside the
tax

Copper sulfate solution contains copper(ll) ions and sulfate ions.

' E A solution can be added to copper sulfate solution to show the presence of
copper(ll) ions.

Name the solution added.

Give the result of the test,
. [2 marks]

Name of solution added o Auim H&A(O X, 4=

| Result i B\U.Q i’,)/(’. C.']QL{'_&}_L___

! ]El Describe one test to show the presence of sulfate ions in copper sulfate solution.

. Give the result of the test.
| [2 marks] |

Test Add  ac f&\LPl'e 4 Lkr lun Chlorde. |

Result ___\\_JL&ﬁ r’_f:{(_.inl'ﬁjli._ — —

LI
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Turn over for the next question box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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A student investigated the change in mass when hydrated cobalt chloride was heated.

The word equation for the reaction is:

hydrated cobalt chloride = anhydrous cobalt chloride + water

This is the method used.

1. Add 2.0 g of hydrated cobalt chloride to an empty test tube.

2. Measure the mass of the test tube and contents.

3. Heat the test tube and contents gently for 30 seconds.

4, Allow the test tube and contents to cool.

5. Measure the mass of the test tube and contents.

6. Repeat steps 3 to 5 until the mass of the test tube and contents does not change. .

Table 1 shows the results.

Table 1
Total heating time in seconds Mzz:ltzrt?i;t;?: r::d
0 26.5
30 26.2
60 25.9
90 25.6
120 256

IB/M/Jun22/8462/2H
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[0]2].[1] Determine the mass of the empty test tube. Bera
7 [1 mark] |

6B = 9.6 .= L5 4
Mass of empty test tube = 2 U5 g

' @ Explain why the mass of the test tube and contents decreased.
' [2 marks]

[o]2][3]

A

lake  yg Po_ur_ - Weas fJ(g&Mc S

-n'ﬂS _ Wata VQ,M__MA |
_\?(cm the Lu.lze. . S

Suggest why the test tube and contents were heated until the mass did not change.
[1 mark]

Thax Uas  Uhen  Elg react/on
Vos Comiﬂl-c,he/ .

Question 2 continues on the next page

Turn over »
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Energy is taken in from the surroundings when hydrated cobalt chioride is heated. | e
I_T_] When 238 g of hydrated cobalt chloride is heated until the mass does not change,
88.1 kJ of energy is taken in.
The student heated 2.00 g of hydrated cobalt chloride until the mass did not change.
Calculate the energy taken in during this reaction.
Give your answer to 3 significant figures.
[3 marks]
L.%0 . 2.1 e T = 0. 90083,
B8
—bney, = 0. o kT
Energy taken in (3 significant figures) = 2.7240 . kJ
IE What type of reaction takes place when hydrated cobalt chioride is heated?
| [1 mark]
| - tﬂAD Hn&'/ﬂi(' Mo l‘uCV\. o
' 8

L
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" " " " tsida th
This question is about life cycle assessments (LCAs). -

bax

_Q_[EJ.E Milk bottles can be made from glass or from a polymer.

Table 2 shows information about milk bottles of equal volume.

Table 2
Glass Polymer |
Limestone
Raw materials Sand Crude oil
Sodium carbonate
r
| Energy needed to process raw
materials in kilojoules 6730 Tk
Energy needed to
manufacture bottle in kilojoules e %0
Mass of bottle in grams 200 20
Mean number of times used 25 1 [
during lifetime of bottle .
One disposal method at end Recycled to make Recycled to make |
of useful life different glass products different polymer products

Evaluate the use of glass for milk bottles compared with the use of a polymer for
milk bottles.

Use features of life cycle assessments (LCAs) in your answer.

Use Table 2.
[6 marks]

- C‘IOS.’\ LOH"LM (%33 more -
_{ﬂ.j’/ﬂj ___J;’ LY PIQMLQ_QQ&_L&&{JM{‘_

kLt.—iLijl‘_AﬁhQ\jL)_%f@

runoble  ond CoNnse v

dus

MW R, H’\J.Lr : b!_ﬂkjlm'(:)_ _ C 0N yomen (’m/gj
od  uoke,  Both jla.s.)
_Po\jm,./ Lo_’c-lrf-m = p(:jdm_uq e Lk

IBIMIJun22/B462/2H
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P{Qd d\)’j POBMV_ ee"‘mvﬂj less 2wy
Sl _CoNSvruwty __._jr_ml"e 12 0w QAo (ms.'&w\ﬁ

the  koval ey expnded | aclding
i(owm ,o MR o ey c,l.'rﬁ , Pobw/

ok tlen have lower  oveall .7 T 1 —

Hence, P__ol my _____L_o_l-_tl_as opas Mo
Swotainable due b bher lowe
_%—(mmf;hm__mﬂ_ MRSOwe., .
_ Consevatum Au.gg_ thei o t'lﬂi oy N—

[0]3].[2] Milk is also sold in cardboard cartons.
' A carton is made using 40 cm? of cardboard.
The density of the cardboard is 0.40 g/cm3.
Catculate the mass of the carton.
Use the equation:
density = V";if:e
[3 marks]
Aensih, = Mass 80 mass = feny kb, xvolerg
v Volumes _ — o
Mmass = O.4o x 4o = 1§ 9
Mass= i_é - g 9

L

Turn over
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[ 9_]_‘!_] This question is about the fractions obtained from crude olil.

1

‘_Q_ | 4 H‘l] Crude oil is separated Into fractions by fractional distillation.

The fractions obtained from crude oil include:
* |ubricating oil
e naphtha

¢ petroleum gases.

Table 3 shows the boiling point range of these fractions.

Table 3
Fraction Boiling point range in °C
Lubricating oil 300-350
Naphtha 90-200
Petroleum gases <25

Explain how these fractions are obtained from crude oil by fractional distillation.
[4 marks]

Ccubde 0] v __LMLA_{B _ OLISC_
{:ka l’\q&!o(o_((ponj ) Iﬂ _ H‘Q

4?% Columa . Hu,.,, v &

QmF@m+m amA.'m_f_ Tk, Meons
ot He bockher — wp He  Columa,
o ool (b . | % qerta
wll there f/og conbense at
Aj 2rent lﬁve(; L(Q&w tﬁ H‘r(.f
ﬂ.ﬁlﬂ?ﬁff o. rj PO:nf*_S

Wiy
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oulside tho

| E’ Fractions from crude oil can be processed to produce feedstock for the box
[ petrochemical industry.

Which two are useful materials produced from this feedstock? !

[2 marks] |

Tick (v') two boxes. |

Alloys |

: |
Ceramics |

D |

etergents W |

|

Fertilisers ‘

Solvents // !

|

|

| Another fraction obtained from crude oil is petrol. :
| |
l IE‘ Petrol contains a hydrocarbon with the formula CeHz0 |
| Complete the equation for the complete combustion of CaHzo |
| |
| You should balance the equation. g
. [2 marks] |

| CoHo + (L O, - Y0, + 0H,O

' E Petrol obtained from crude oil contains sulfur impurities. ’

Explain why sulfur impurities are removed before petrol is burned in car engines.
[2 marks] |

Li‘ m]au_duﬁ_ O Lu/n“‘ P H\Qu i
_P!o .,____Sujw-'_dpL&t_,___ Thes (&uoio

aC/A (N,

Turn over »
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[0]4].[5] Table 4 shows information about two more fractions obtained from crude oil. o
Table 4
EREHon carboﬁz':g:-l:fl: :rancbhe:nflecule
Kerosene 11-15
Heavy fuel oil 2040

A student predicted that heavy fuel oil is more viscous than kerosene.

The student’s prediction was correct.

Justify the student’s prediction.

[2 marks]
When ___mg\;tmlw— _Sze lnwmoesms g CQSiL)
(nCrRa 2N H ¢aue nl Lo.\ lazeas
b W
mo\ceules So A w more Vi1sCoun.

T
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The heavy fuel oil fraction can be processed to produce smaller R s
hydrocarbon molecules. ' ‘
@ Name the process which produces smaller hydrocarbon molecules from heavy fuel oil.
Give the conditions used in this process.
[3 marks]
Name of process (& tling -
</
Condiions N iqh bempuature —od Al ume
_63_ o Qtuljsh_ - U
|
j . Hydrocarbon molecules containing seven and eight carbon atoms can be produced
| when heavy fuel oil is processed.
Which pair of hydrocarbon molecules would both turn bromine water colourless?
[1 mark]
Tick (¥') one box. ‘
C;H14 and CsH1e E
| C;H14 and CeHus |
C7H1e and CeH1s
C7H1s and CsHi1s | 16
' Turn over »

L
15
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There are no questions printed on this page
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This question is about water.
@Em Sewage is waste water.
Sewage contains organic matter.
Describe how sewage is treated to remove organic matter.
[4 marks] !
- |
Forshl, e qut b removed ia o |
_iO(.o eS¢ Calle d SCreeny o ”Wn !
CHe —Seuoae v icwlfj Hn(auﬂh_
_.)Q.ﬂ HM"OJ‘W‘! -&t&ngﬂkﬁim;_ _ l‘)(Od.LLU
4“&_ _ So l 'q l-oi |
|
__0ngarob. Lmll\.j Alqent e.A Uwe -

_ -Q/OL\ ¢ _____L;ml oj(_a»\ tP{c\l‘ Mat f’] HQ |
|
|

Question 5 continues on the next page !
|
Turn over b

T
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Sea water and ground water are treated to make them potable. ouieide tho

ground water.

Table 5

Table 5 shows information about the composition and treatment of sea water and of

Sea water

Concentration of sodium ions and
chloride ions before Process 1

Na* : 0.5 mol/dm?
Cl~ : 0.5 mol/dm?

Na* : 0.001 mol/dm?
Cl~ :0.001 mol/dm?

1

Ground water ; {
|

Process 1

Reverse osmosis

Filtration

Concentration of sadium ions and
chloride ions after Process 1

X

I
Na*: 0.001 molidm® | |
Cl~ : 0.001 mol/dm? |

Process 2

Add ozone

Expose to ultraviolet light

@ Sea water is desalinated during Process 1.

; Which pair of concentrations could represent X in Table 5?

. Tick (v') one box.

I Na* : 0.003 mol/dm?

Na* : 0.003 mol/dm?

Na*: 0.5 mol/dm?3

Na* : 0.5 mol/dm?

Gl

cl-

Cl:

clt

: 0.5 mol/dm?3

[1 mark] |

0.003 mol/dm?

0.003 mol/dm?

0.5 mol/dm?3

| El Explain why the concentrations of sodium ions and of chioride ions in the ground
water in Table § are unchanged by Process 1.

[2 marks]
TIJL = 100 3 {L{Lbb § uVow):L _ LL&-___
Yu_Ur_M _mi____ffoc.lg_s.s__ 1, Thy
) lm_ COunr, H«z, (ons 0re in
~ soluk ion

I

IB/M/Jun22/B462/2H
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| E Explain why the ground water in Table 5 requires Process 2 before the water is
safe to drink.

[2 marks]
T_L& _ ﬁf_omé_. Wal  containy M\ roben '
VLY ™ S _“\w_m_‘]_ul._ o ..I-"\U‘Kj.{l!‘{, te

_Uoker  w Skalsed.

@ After treatment the ground water in Table 5 is sold by a company as pure water.

The ground water in Table 5 is not chemically pure because the water contains -
sodium ions and chloride ions. '

Suggest what the company means by ‘pure’.

[1 mark] |
_ Nothig v adted bt |
Uater, R
| |
' [0]5].[6] Chiorine is also used to treat some ground water. :
| Describe the test for chlorine gas. '
|
Give the result of the test. '
[2 marks] |
Test e ﬁng N llH’nM _ {Ja_f)&r |
Result TL& Iﬂo_F V4 l:(u.'a_\ L.LLt_lﬂe = :
— |
i
Turn over b
L o

Do not write

| eulzide the

bax
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This question is about the chemistry of the Earth's atmosphere. e e e

| box

Figure 3 shows how the percentages of gases in the Earth's atmosphere may have |
changed since the atmosphere was formed.

| Figure 3
100
90 {3 -
80 { ;
o}y

60
. Percentage
, (%) of gas in 500
i the Earth's
i

atmosphere a
40—
304 l
|
I 10—
! ol s pradert T e : |
’ 4500 4000 3500 3000 2500 2000 1500 1000 500 O ,‘
Millions of years ago '
| Key
l ----------- Carbon dioxide
| — — — Nitrogen
| Oxygen

'I] Explain the change in the percentage of gas in the region labelled A on Figure 3. |

[2marks]!
| Tk M%%Q__ f\) . n.F(ogm .'n@@@
| __g(m J inkense UOL(Qm C |

&LF;VL‘-A’ ) |
J

1B/M/Jun22/8462/2H
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| - - - . ) Do not wnle
oulside the
- EI Explain the change in the percentage of gas in the region labelled B on Figure 3. ind
[2 marks]
| _ iLﬂ-;PVQ,n toog ﬁ{);(_uu.m dtecds . .
: _ becasad Coune Corbon BloxiBe |
1} |
Aissolh a0y SRS S—
—~ |
|
: E Compare the changes in the percentages of gases in the region labelled C on
Figure 3.
. [2 marks] |
| J"ﬂ- IWCD/\Ir f\} Coulon Biox/Be  deccasid
od He %&/ﬁ%& f) OXvyan incre03ed .
i HNU)E Qcluwr ot tle same (ote =
| E] What process caused the changes in the percentages of gases in the region
l labelled C on Figure 3?
| [1 mark]
A
} 42[:9# ot ks
| J
|
|
' E' Natural gas is a fossil fuel.
: Describe how deposits of natural gas were formed. !
[3 marks]
|
‘LA %Lmkhm R oh ___ﬂlj vace |
Coyenred L:j SeAiments Thew
e, San;);e ctd jtﬂ L‘}L I:me—?/ obutia |
| oA o 0w millin) 6) I
AL BUS S v
10
Turn over >
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Da not writn

Bos oulside the
n Ammonia is produced in the Haber process. 7 b

The raw materials for the Haber process are nitrogen and hydrogen.

The equation for the reaction is:

N2(g) + 3H2(9) = 2NHs(g)

n . Give the sources of the nitrogen and of the hydrogen used in the Haber process.

[2 marks] |
Nitrogen A{ ¢
Hydrogen Nal_y_q\ 3&1
' |Z| How does the equation for the reaction show that the atom economy of the
forward reaction is 100%? !
[1 mark] |

TL‘"“ V‘) ML one Proluck. |
J |

i

1BIMAJun22/8462/2H
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Do not write
| sido th |
E Figure 4 represents the Haber process. g

box
|
Figure 4 '

Nitrogen Hydrogen ;

| |

Reactor <
Unreacted
nitrogen and
Nitrogen, hydrogen and ammonia hydrogen
h
v
Ammonia

Explain how the ammonia produced is separated from the unreacted nitrogen and
hydrogen in X.

[2 marks] |

TLz Mix buce w (ooled P HB’P
4;_);\!:) _ I‘LQ. ____ommpala lj%#wfmpﬁ

ik (on Iw m&-LL) B’ moved

Question 7 continues on the next page

Turn over p»

L
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The Haber process uses a temperature of 450 °C and a pressure of "'"'ffﬂ the
07
200 atmospheres. ' ’

Table 6 shows the percentage yield of ammonia produced at 450 °C using
different pressures.

Table 6
Pu;;*.sure in Percentage (%) yleld
atmospheres of ammonia

60 9

120 18 !
180 25

240 31

300 36

360 40

420 43

[
2 4
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Da nol write

| T ) - : )
' Iz] Complete Figure 5. | aurs;g:me
| The first two points have been plotted.

You should:
« use a suitable scale for the x-axis
« plot the remaining data from Table 6

s draw a line of best fit.

[4 marks]
Figure 5
! I Tl | | | I |

50— 'r __.:_.___..,!.___._ 2 1) W ;'____ '. X .
Percentage (%) e e
yield of ammonia i ke :
20 b . BN I __J;.__.,_ ;'5.'.’.__
e g ——l*‘ —‘ ; |
10 it oo {'1..f 1_ Y_

Fak b e it nts

: it
4o 507

Pressure in atmospheres

1_?_’ Determine the percentage yield of ammonia at 450 °C and 500 atmospheres.

Show your working on Figure 5.
[2 marks]

Percentage vyield = Lf L@ %
|

Turn over »
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@E@ The equation for the production of ammonia in the Haber process is: |

| Na(g) + 3Hag) = 2NHy(g) !
The forward reaction is exothermic.

The conditions used are:
+ atemperature of 450 °C
 a pressure of 200 atmospheres

« the presence of an iron catalyst.

Explain why these conditions are chosen for economical production of ammonia in the
Haber process.

You should include references to the rate of reaction and the position of equilibrium.

[6 marks]
TLQ- ('_Chﬂl,ju\;'u d'ﬂ)'?n 30/ H\m reackon 0O o |
ok o con n s Avatens . J:_"Ls+b__ _o_L_[\.-}%x/ '
b o wledd on ik leoks B |

o l—\ﬁluv cabe  Aue k tncmsﬁ_iomjpﬂw\j
o _Mgfhlig_tho_ f]oi&&bblm H-L ackvol o)
A )ijv loresxm  wnwessw llision
ﬂS 8o thorasim {Zla [N - I
o wed M b lows te

_mchtjim__ m%j_; N :m&_slﬁfji odﬁ_éi

re_o (hon 1 Wo Mn.-\ |
% H—ﬂ. st L-E.C.ame_ bem Wafrvw_ abow  L3B%¢
R ssur obove '100 Mm_ﬂmvw 1

L@\nv gt 08 SL(YB____. Contanes. Tle
eleckz b b_mfwéh»e b pressuee sypreott o

cm}f)(@mg_&_ etugsn Rocken (ol Efv.u[ - .
17

osilon  wh Lot . e erswes fmum
bo\ 01wt ?ox aodﬂ ol rocton r

e
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Turn over for the next question

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Turn over »
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|

This question is about the reaction between sodium thiosulfate solution and | Gy
hydrochloric acid. |

When hydrochloric acid is added to sodium thiosulfate solution, the mixture gradually
becomes cloudy.

The equation for the reaction Is:

Na;S:0s(aq) + 2HCl(aq) — 2NaCl(aq) + HO(I) + SOx(g) + S(s)

m Sulfur is produced in the reaction.

Why does the mixture become cloudy? ,
[1 mark]

Sh{jur ) a Sol. 4

L

IB/M/Jun22/8462/2H
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|
. Do not write

A student investigated the effect of changing the concentration of sodium thiosulfate 5% e
solution on the rate of the reaction.

Figure 6 shows the apparatus used.

Figure 6

—— Beaker
o Reaction mixture

ﬂ_“\;_‘l
Light source Light sensor

A smaller percentage of light from the light source reaches the light sensor as the
mixture becomes more cloudy.

This is the method used.
1. Measure 50 cm?® of 0.10 mol/dm?3 sodium thiosulfate solution into the beaker.

2. Add 10 cm?® of hydrochloric acid to the sodium thiosulfate solution.

3. Immediately start a timer.

4. Record the percentage of light from the light source that reaches the light sensor
every 20 seconds for 120 seconds.

5. Repeat steps 1 to 4 using 0.20 mol/dm? sodium thiosulfate solution.

Question 8 continues on the next page

Turn over &

M
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[
| D nal writg
Figure 7 shows the results for 0.10 mol/dm? sodium thiosulfate solution. okl
Figure 7
| l i | | I |
100 | | e e | |t
3 | O . |
|

Percentage (%)
[ of light from light
| source reaching
| light sensor

0 10 20 30 40 50 60 70 80 90 100 110 120
Time in seconds’

I
| |

1B/ Jun22/8462/2H
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._ Do nat write
The percentage of light reaching the light sensor decreases by 1% when 7.1 x 107% | e
moles of sulfur is produced. -
Determine the rate of reaction in mol/s for the production of sulfur at 30 seconds.
You should draw a tangent on Figure 7. ,
[5 marks]
U -3%_ _{‘_“:]___tmgml;_ on F j 7 G S
Q’mf_ in ta jo‘cu_»L__}O -0= 309%
d’naa;l’I_HQ_Xow»o o = 0 & {6 SecorBa
20/ 0 = - 0.%35 Y5 e Rohy
— . 5
= 0.135 x Tl v ae — - 0.62115 1o

|

Rate= -0. 671 x‘;o-g molls |

Explain why the rate of reaction changes between 0 and 60 seconds.
Answer in terms of concentration.

Use Figure 7.

_ toncaak (aton ﬁ rea ] onks AQ(N&R@

[2 marks]

Turn over b
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| Do not write
| Figure 8 is a repeat of Figure 7. culsice the
Figure 8

100 : - ! i) ' e E

Percentage (%)

of light from light
source reaching

light sensor

6 10 20 30 40 50 60 70 80 90 100 110 120 .
Time in seconds

Figure 8 shows the results for 0.10 mol/dm? sodium thiosulfate solution.

Sodium thiosulfate solution was in excess in the investigation. .

' [0]8].[2] The line of best it on Figure 8 is horizontal between 80 and 120 seconds because the
' reaction stopped.

Why did the reaction stop?
[1 mark]

M_Lﬁ_{o&ﬂu&_ ocid w

_ waeh B

E Sketch a line on Figure 8 to show the results you would predict for 0.20 mol/dm*

sodium thiosulfate solution.
[2 marks]

W
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E Do not write
The same student did the investigation again the next day. alls o

The student found that the same method produced different results for the percentage
of light reaching the light sensor. '

@ How could the student improve the method so that the same percentages of light

reached the light sensor? '

[1 mark] |
Tick (v') one box.

Record the percentage of light every 10 seconds.

; Stop light from other sources reaching the light sensor. L

Use a larger volume of sodium thiosulfate solution.

Use a more sensitive light sensor.

' . The student improved the method so that similar results were obtained on i
' different days.

What name is given to similar results obtained on different days under the same |

conditions by the same student? [
[1 mark] |

Tick (v') one box.

Anomatous

Precise

Repeatable /

Reproducible

Turn over b

T
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Do ncl writg
autside e

| Figure 9 shows the volumes of: Hoe

« sodium thiosulfate solution of concentration 0.10 mol/dm?

Mass of
sulfur
produced
in grams

Key

0.40

0.351 -

« hydrochloric acid of concentration 0.05 mol/dm?

which completely react to produce different masses of sulfur.

Figure 9

0.30{ |

025

0.151

0.104—L

0.051+—

0.204 -

0.00

e e ]

50 100 150 200 250 300 350 400 450 500

Volume of reactant in cm3

——— 0.10 mol/dm?3 sodium thiosulfate solution
—— 0.05 mol/dm3 hydrochloric acid

L
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Do not write
outside the

' . Which expression represents the relationship between the volume (V) of sodium box
thiosulfate solution used and the mass (m) of sulfur produced?

Use Figure 9.
[1 mark]
Tick (¥') one box.

Vam

; @ ‘Determine the simplest whole number ratio of the volumes of
sodium thiosulfate solution : hydrochloric acid
which completely react with each other.

Use Figure 9.

K WJ:/\B F'ﬁm q ) [3 marks]
| \J ()\ we O Sobfum {:I/\OSI-thﬂ‘Q T 100
_’JO_\ M Jé;\) LJ{AJDLL\OM ' oL lg < Loo

_dolun [_”‘o tag  solukon _'__L:}A_*fo_cthL_ ach

o 0O . ‘.4‘00
(£100) 1 0 ( <100)

Simplest whole number ratio = i : 4 17

END OF QUESTIONS

L

IB/M/Jun22/8462/2H



	4a115a1d31916375fd69d269c0af64d9ef7afed5885e63914c5fdbd7940cad54.pdf
	gcse science
	4a115a1d31916375fd69d269c0af64d9ef7afed5885e63914c5fdbd7940cad54.pdf

