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COMBINED SCIENCE: TRILOGY

Higher Tier
Chemistry Paper 2H

Time allowed: 1 hour 15 minutes

Materials

For this paper you must have:
v a ru'_er ] : Question | Mark
¢ a scientific calculator

o the periodic table (enclosed).

For Examiner's Use

1

2
Instructions 3
o Use black ink or black ball-point pen. 4
Pencil should only be used for drawing.

Fill in the boxes at the top of this page. 3

Answer all questions in the spaces provided. 6

If you need extra space for your answer(s), use the lined pages at the end of TOTAL

this book. Write the question number against your answer(s).

e Do all rough work in this book. Cross through any work you do not want to be
marked.

o In all calculations, show clearly how you work out your answer.

Information

o The maximum mark for this paper is 70.

The marks for questions are shown in brackets.

You are expected to use a calculator where appropriate.

You are reminded of the need for good English and clear presentation in your answers.
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A student investigated the colours in a brown ink using chromatography. box

\ - E:I Figure 1 shows the apparatus used.
|

|

1

Figure 1 \
|_ Chromatography \
tank ‘
[
||~ Chromatography 1
| paper l
| |
—|_— Solvent i
____o————— 00— ll
™~ Start line
drawn in ink
Red Blue Green Yellow Brown
colour colour colour colour ink

Give two errors made by the student.

Describe the problem each error would cause.

[4 marks]
Error 1 S\Z}QJAC% har S Olrowon wn (Alt ok

|

1

ﬂat . 1
Problem 1 L"’Q w_o_«a éx, c:(L'ssc:W&/ ¢‘J—.S(,{,If d/‘C/ MAF wilh \
|

Jhe SGWUJJ-
Emor2 Tt solvent  lageh oy above e skt b

Problem 2 Colows gégu (Ussebe ¢ ke g’a(,(/t’)«}' e g

povig s W Lhmma}vjm'/)\d pRaper «

__*_’______,__,_____‘_____,_“’_—————-———
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A different student set up the apparatus correctly.
Figure 2 shows the results.
{ Figure 2
|
0 0
©
0 0 |
0 o ‘
Red Blue Green  Yellow  Brown 1
colour  colour  colour  colour ink \
1

@ Give two conclusions the student can make from Figure 2 about the four colours
in the brown ink.

[2 marks]

. brown_take_coalaing M*bm_o»’d_sfﬁoﬁ/-\
colovas n - "
2 W&L&S‘M,‘@ mbas %;KL-—”. o= X 1

Question 1 continues on the next page
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\ E‘ Why was the green colour still on the start line at the end of the experiment? peroais
w [1 mark] |
[ Tick (v) one box. )
| \.
\ ‘\
“ The experiment was left for too long. \ i
l\ The green colour was insoluble in the solvent. ; E ‘ 1
A l
| ‘t
[ The green spot contained too many colours. i
| |
| The green spot was t00 small. ;
| |
‘ |
1\ 1
[Z] A student calculated the Ry value of a colour to be 0.24 'I
The colour moved 1.8 cm from the start line.
i
Calculate the distance the solvent moved. ’
Use the equation:
_ distance moved by colour 1
f = Gistance moved by solvent i
[3 marks] |

l : ! = 1.5 1
Ohshance Moved &y Souek \

slane Mov<d  ~ A -

— =

b+ selvent ..?}(

Ei Wi & ESee o

= L5 gm

Distance moved by solvent = £. '5 cm

g
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- [II Water that is safe to drink is called potable water.

Compare how easily potable water can be obtained from:

« waste water (sewage)

« ground water (fresh water).

[Smarks]!
was\iuntn_( ) Mdni fo WSt gs ™Mo pr_og‘gses(z.i (

ALRSHSAMG fo chan . Honee . ¢ adse E‘P& S 1\
Mok Jime Forsr nge F&k;‘u s would Hawt la & l
|
\

rmoued M‘L\Sov%m‘nj Thn O‘MLU Pmnb(ls pecupine)
 Shodd be SQQQMch_Qu} and revacved buL I L'cu

b g “’*’7'-"570« cobu(f.i heabyaii to redivee l
he  @ugunt af ol wafk . Mieobes brect o and
Mﬂ-—gf—&—&”&%—w&ﬂw
gt ha s e b ghalind by (Moo o AV ragh e
On e oHer_hand o/ wa'tv (€05 fo ete (ate [
,Q_Jrﬂu oeder as lss protesses aut Kguiced, \
A can be frliews lirveugh Sond_Gud w»( pud S5 |
Yo ic rerove  seolise.nls A el ﬂz,co:wéy §lecli 520 ‘

Jo Same L Wit J8Y, mﬂﬁahm o CLQ,/O/po, o \'

ls MWGV%W Tues wedd &svyf)lcw«/ F ‘1
frulec Gyl coober poteile. \

Question 2 continues on the next page
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A scientist produced potable water from 150 cm?® of salty water. box
Izl Which process can be used to produce potable water from salty water?
[1 mark]
Tick (V') one box.
Distillation
Electrolysis
Filtration
Sterilisation
El The salty water contains sodium chloride.
The scientist collected 2.40 g of sodium chloride from 150 cm? of salty water.
Calculate the concentration of sodium chloride in grams per dmd
[3 marks]
A50em? = O. 15 dmd
Conantedeon = 2-40 /0.15 = 4§ L/ob'f}
2
Concentration of sodium chloride = 46 g/dm? 10
”“’ LII"léI’.H || |1B/M/Jun22/8464/C/2H
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This question is about the reaction between sodium thiosulfate solution and box

hydrochloric acid.
The equation for the reaction is:
Na;S:0s(aq) + 2HCl(aq) — 2NaCl(aq) + HO(l) + SO2(g) + S(s)
[0]3].[1] Themass of the conical flask and contents was greater at the start of the reaction
than at the end.

Explain why. [ e
2 marks

_,502 (-Suﬂéw moxCdﬂ/\' O a pfocwcl! oMl Uy G
gag l\b\a,l’ L5 opes {ha 'Ha.;k, ok aoe/df/\e, o &

YWas ow.:\’ more .

Question 3 continues on the next page
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[1 mark] “
Tick (v') one box. ,
j

Control !:

|

Dependent 1

[

Independent D '(

‘.

| G i o e e it oo
|B/M/Jun22/8484/CI2H
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L

A teacher demonstrated the reaction between sodium thiosulfate solution and
hydrochloric acid.

Figure 3 shows the experiment.

The experiment was done in a fume cupboard.
Figure 3

Sodium thiosulfate solution
and hydrochloric acid

Black cross drawn
Tk on a piece of paper

This is the method the teacher used.

1. Pour 50 cm? of sodium thiosulfate solution into a conical flask.

2. Put the conical flask on a black cross drawn on a piece of paper.

3. Pour 10 cm? of hydrochloric acid into the conical flask and start a timer.
4. Stop the timer when the cross can no longer be seen.

5. Repeat the experiment at different temperatures.

What type of variable is time in this reaction?

|
|
|
|

|

|
\
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E] Table 1 shows the results. gl
Table 1
a Temperature in °C | Time in seconds

19 82

32 48

45 43

52 15

63 7

73 3

Complete Figure 4.
You should:

o plot the data from Table 1 on Figure 4

o draw a line of best fit.
[3 marks]

Time in
seconds

a0t

30 iR 0 B 0

201

10 A

o
0
Temperature in °C

Turn over »
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E A student investigated the effect of concentration of sodium thiosulfate on the time box

taken for the reaction at room temperature.
Figure 5 shows the results with a tangent drawn at 0.4 mol/dm?
Figure 5
T T ,‘,.:_,_‘,,1 =T
501 e e O O O
40. IR S5 RN

Timein 30
seconds

20— ,
15 . |
10+~ |.,_. T ! - | I ‘ |

b i

0 - - .
00 01 02 03 04 05 08

Concentration of sodium thiosulfate
solution in mol/dm3

Calculate the gradient (slope) of the tangent at 0.4 mol/dm?3

Give the unit.

omdiont (rale) = Charge (n y
! "T—"‘_——“
UW"QL\'I)%
Chang}e,c‘q 9= w22, §5-15= -410
(Llamac Vo = GG - 0.1= 0.5
i G

@B ——r

wwls = 5k =\ Sxdmd — s /md
o\ foy* ™ol T

Gradient = ~ 420

unit=__ 5 dm¥ il

AT
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{’A- [5] The student determined the rate of the reaction at regular time intervals during
an experiment.

Explain why the rate decreased during the reaction.

You should give your answer in terms of particles.

[2 marks] |
As I wackon Gaes on o and  meve ﬂ"—' kecles howe

I
uQredceb. K,Qc“f'eo( so loss and{ @Ss mﬁtdﬁs ax (mfl’ oLl

Wtk \fotum <hU (,)og bo readk. Thox [, e ng—,' |
o) sucegs il reokior Cdlision dlerecses . £

1

\

L) 1 \
|

Turn over for the next question
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This question is about hydrocarbons and the uses of hydrocarbons. j e

|1_] Figure 6 shows a model of an alkane.

Figure 6

|

|

What is the name of the alkane in Figure 6? \
|

budane

@ What is a hydrocarbon?
[1 mark]
W mdeadt ulatdh macl Up of carbon

@ Egg&_rg?e afovne _onksy.

A
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Large hydrocarbon molecules are cracked. box

[_T_] When Ci1Hzs is cracked, three products are formed.

Complete the equation for the reaction.
[2 marks]

(,

i

| |

| |

\ CiiHz4 — CsHio + 2 (',1-\-\,‘ % —QLBG” 1‘
\
|

\= E Explain why one of the products of cracking is in high demand.
| [2 marks] |

l C Ls L ‘ W amdd by ,
@l(mxu as (ks a shot®s (hown . ;

7 o gt 1 IO B | e L L

Question 4 continues on the next page
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l [E] Window frames can be manufactured from wood or from plastic.
|

box

and a plastic window frame.
|

1 Both window frames are the same size. T
\

\

|

|

Table 2 shows data from a life cycle assessment (LCA) for a wooden window frame \
i

' Table 2 l
\ Wood Plastﬁ '
\‘ Sources of hydrocarbons used for production in kg 5.37 18.23
\‘[ Greenhouse gases released during production, 457 487

use and disposal in kg equivalent of CO2

\Ecides of nitrogen and sulfur dioxide produced in

\ arbitrary units 206 871

'\‘ Waste materials in kg 16.5 28.8

\ Fotal energy consumption in production, use and 9150 9713
disposal in MJ

\ Lifetime cost to customer to buy and maintain in £ 147 102

|
|

|

|
|
i
|
|
o

e e bk e O TR
W
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Evaluate the sustainability of wooden and plastic window frames. box

! You should include environmental and economic factors.
[6 marks]

P\ashc L\’Eﬁ! G 8
houst  Gase ng,(ghm o gﬂsﬁgsu '\Ws CO/IMM

= %\o\aal \pwgi moe Man woelin ﬁmg "“"d alse

l\ _predice o owdes o _nhoges sl dltgeics b x‘

| o ek fo howful aod rais. Pashc M} alse 4R l\

| Mo¥ W(‘N‘wns n thett ek ch a vion = i

| Nagoabl Souwrcr e Ty, @l pro ]

\ sk ol dincl use \o proder |

| _and duspese

‘ Poweyey e U~|,Q.l'twt. Cost 1S I as ggd( as

| Jhasr paiafasaance cosk - Thes uglt &ﬂ&&/ Cusomess ~
(}MCQQ wh b Lo ol S cost Mok Ul/mﬂl/\
Maun Janoner  Qud fehime Cost (Prey would bt G ballu o

gy O e Yo L ® B
\ Wss o} an Impact 0n Jhe emvw onneit,

Turn over for the next question
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This question is about the Earth's atmosphere and the Earth's resources.

[0]5].[1] Afer the formation of the Earth's early atmosphere, the amounts of nitrogen
and oxygen in the atmosphere changed.

Explain the main changes in the amounts of nitrogen and oxygen in the

Earth's atmosphere.
[4 marks]
t Nitrogen L)C\:g%gy_\ Cov\csu'\\'mh‘o»'\ incyeag el &) Jhe C“”\OSdM
‘\ as  Mhegen gas usas pelaastod  (aks b rauwp
o\ Coame ackon

Oxygen _OHQQM ConcenHtfon alss noreaseed AS

‘ﬂl\ok’)ﬁgn}h}fc’ cd‘gaq cwnd ,nlwnils P@ﬁ"ﬁ‘/’o&a&ﬂﬂ—

\ @ Describe how coal was formed from the carbon dioxide present in the

Earth's early atmosphere.
[4 marks]

(,‘O’o_ ((df boa CUGX\‘Q) o lalen « 0) by p\\obsvmlmg,‘;&%

plants | cich as Peea. When fhese treee che Mo aae

_@MI_AJ_‘&@;U_—OSML@M Corniessed - Ovx

el aaf T owd _undly Wagh o /fm {ads

Compresscn Yt _oga)ie pates froc feces & Conpsstd
Yo }om\ o

@ The combustion of 1.0 kg of coal produces more carbon dioxide than the combustion
of 1.0 kg of natural gas.

Suggest why. ; "
mar

CO('LQ-* \/\(L‘s o- L\*‘CJ‘UJ P—(‘N‘(—?O/&‘cu ng Cowbon A

N }WM Hatuad Qs -

b i L4
g |
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\ Metals are extracted from metal ores found in the Earth. ‘] o i
1 IZ] Describe how bioleaching is used to extract copper from low grade ores. ‘\
‘ [3 marks]
'. Backes & tstd o Convert Cmmnomds
L Oses tnbe & sdubon . tu Con b, &
[
E fhese COQ%_C_CW‘B_,_Q.# ko -QL wsLel as A
quad_ N bysds. ylis of s
\ blgwu o elaghrolyeds. The oleehwylis '
| saltgn  Qbkorny  Coppes ltmw v cowpeumelS:
\ [0]5).[5] Phytomining uses plants to extract nickel from low grade ores.
\ The plants contain 0.792% nickel by mass.
l The plants are burned to produce ash. i
The ash from these plants contains 4.80% nickel by mass. ‘
Calculate the mass of ash produced from burning 1000 kg of plants. w‘1
Give your answer in grams in standard form. 5
[4 marks] !
1000 by = 7.2 kg of nickel. |
(ecause AQoley weld give 079270 50 0732 kg)
—————-masa' = -zj Qz 1’ '450 — l'. v‘%ﬁ
4.6
_ Aocog s 4by  se 165 4 ~ 16500 - [63 0%
.28
‘_?
; o /1 A L3 16
Mass of ash (in standard form) = 65 *40 g

L - i

Turn over »
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E] Explain how a catalyst increases the rate of a reaction.

18

This question is about catalysts and equilibrium.

What type of substance is a catalyst in biological systems?
[1 mark]

Tick (v') one box.

Algae

Alkene

Enzyme

Formulation

[2 marks]

|
Aca}a‘b‘s WCW\‘(LS e reqion  widh anm a,UUmhv,e |

Racf‘wu md"\km.a wweh  Kquares a [owt amountd
ac‘kucd-wv. ey . Sp mace o el Wl havs Lrough
any lo Sucesfully Colids and teelt.

LT
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i E Explain the effect of increasing the pressure on the yield of ammonia.

19

T — —e - = - Sf T A Do not write
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The reversible reaction for the production of ammonia is:

Nz(g) + 3Hg) = 2NHa(9)

What can scientists predict using Le Chatelier's Principle?

_’&é cn G Closedd SpsRm  Where nd pfoc(,uc_/- of /wkhm}”
de o2 ©

fhe fotwocd and e bl wagels  Kadiion wll be ke |

[1 mark]
“ _l ngeae Concl Fcoms unu } (W'Y
t !
! She|_[pesthion o] e guulibirtus.

L} v ‘v

& [_T_] Describe how a reversible chemical reaction is able to reach equilibrium.
% [2 marks]
|
|
\

F fY\ OvJ‘

[2 marks]

iV\O\'QCLSC. ] S would A o $ [

Mot V& et Melss o on lue Qft fhon on \
Lol ngwt . \
U mdes on 8k = L ymdes oa ot

- [E The forward reaction to produce ammonia is exothermic.

Explain the effect of increasing the temperature on the yield of ammonia.
[2 marks]

Tus ol Seggase the t...)@(o{ as hreagag ‘
)l& Wpuuhw\k ool &wa,u’ Ihe Puoboihw e \
|B/M/Jun22/8464/C/2H
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END OF QUESTIONS
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