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| Fresh water contains low levels of dissclved salts.
|
| Water reacts with anhydrous copper sulfate in a reversible reaction.
| The word equation for the reaction Is;
| water + anhydrous copper sulfate = hydraled copper sulfate
[0]4].[1] How does the equation show that the reaction is reversible?
[1 mark]
Zhe Yo aginx A dle Eqb.._qj—,g\ oo
Y
Lol a R \ (Echmak .
| Prtrallel apd poialing i oppitte diechmns.
-_—___'_-.__-l""‘_-

I
[0]1].[2] Complete the sentences.

Choose answers from the box.
, [2 marks]
; }d{ green orange .)rh’ﬁ! yellow
' The colour of anhydrous copper sulfateis L""j \M\J{ €

The calour of hydrated copper sulfale s L?L'“LE-
T -



e

|

EI Flgure 1 shaws anhydrous copper sulfate in a sealed container.

Figure 1

=

Anhydrous

copper
Bulfate

Suggest one reason why anhydrous copper sulfate |s kept in a sealed container,

[1 mark]

FE:LtLV‘*

o3

E}(‘Qaaﬂ( Hﬂtt (efpel S;LUml'e_

ik oaked Japorde i fhe  ei(

Question 1 continues on tha next page

Turn over »
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— — o o On nof waride
otk he
Sodium chloride dissolves in water to form sodium chloride solution. ta
E Draw one line from each substance to the description of the substance,
[2 marks]
Substance Description of substance
L Compound
Sodium chioride solution ¥
Element
Hydracarhan
Vater
Meeture
[0]1].[8] Name the process used to obtain salid sodium chioride from
sodium chlornde salution,
[1 mark]

i ANCNRY akiown, .

L »



[0]4].[8] Two processes used to obtain patable water from frash water are:
» filtering

o sterilising.

Sive one reason why each process is usad.

Filtering

[2 marks]

To removs  Shd  Genbnunankt

-anm tre L--hm}f-ﬂ'-r

Sterilising | < 151;\&_ Grarcin, L:nr:\(eim or
WO fo— ofagursi. e M Loekel

[0]4].[7] Which type of water is the easiest to obtain potable water from?

/

Tick {+) one box.

v/

Groumd watear

Salt water

Waste watar

Which of the followlng is the first stage of waste water treatment?

[eA)[3]

Tick (v) one box.

Amrabic biological treatment of afffuant

Anaerobic digestion of sewage =ludge

P

Sereening and removal of grit

4

[1 mark]

[1 mark]

Turm over &

(B L AR




There are no questions printed on this page

N THIS PAGE
PACES PROVIDED

DO NOT WR
ANSWER IN TH

||u|u!"6|||l 1R FRTE B R



Do #of mie

aifsida M
m Cars cause atmospheric pollution. o
| 0 i 2 ||I| Figure 2 shows tha parcentage of cars in tha UK using different energy sources.
Figura 2
oo | £
B aimi o i
s i ! ? s nanas
Percentage oo | | ___é:!:;::
of cars (%) & 1 / FpEey
! | : s | -
'1D 2 I. ..... 2 i /.- I...
: R e
Diesel Electric Petrol Other
Energy source
' Tha parcantage of cars using petrof is 54%.
| Draw the bar for petrol on Figure 2.
: [1 mark]
|
Questlon 2 continues on the next page
|
Turn over &
ImﬂIL“I” IBMALI N2 B STO2F



SOme car amissions contain nitrogen dioxide.

Table 1 shows the concentration of nitregen dloxide in the alr in three differant areas

for 1 wesk,

Table 1
Concentration of nitrogen dioxide in the air
in arbitrary units

Day City cantre Countryside Motorway
Monday 35 8 22
Tuesday a7 8 23
Wednesday 37 8 23
Thursday 34 8 23
Friday 37 8 23
Saturday 29 7 20
Sunday 22 6 17

[0]2].[2] Which column of data has the greatest range?

) [1 mark]
Tick (+) one box, /
Fi
City centre
Countryside
Muotorway
o -



9

| '
E! Explain why the concentration of nitrogen dioxide in the air is lowar on Sunday,
[2 marks]

E-E'r."""m_r PE.DF'.E. dﬁh.‘l-i"; iv.-D ln!luil'l. O e

__gu_id‘_% “his  meant ‘!’-‘ch-"- 2 leg ‘;'Tn.#?:_
gt L S-H.LL; [ex Fub.l.hm.

E@,E Calculate the mean value for the concentration of nitrogen dioxide in the air in the
city centre for the days from Monday to Friday,

Use Table 1.
[2 marks]

I5+3r+ 13+ +3F
c

Meapn =

= A6 adibnin uxt
L)

Mean value for concentration of nitrogen dioxide = -:Ié' arbitrary units

Question 2 continues on the naxt page

o9
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£ il el
pulsichy M

Nitrogen dioxide is removed from car emissions by catalytic converters. b

[0]2].[5] Which two of the follawing are correct statements about catalysts?
[2 marks]
Tick {+'} two boxes

Catalysts are included in the chemical equation for a reaction.

Catalysts are not used up in a reaction, y/

Catalysiz decrease the surface area of the reactants.

Catalysts Increasge the concentration of the reactants. /

Catalysts lower the activation energy of a reaction, V’f

[0]2].[8] The catalyst in catalytic converters contains platinum,
Platinum is an unreactive metal obiained from the Earth's crust.

complete the sentence
Choosa the answer from the box.
[1 mark] |
finite resource farmulation renawable resource
Platinum is a 'F] !'Lﬂ’ev (ebowlce.
T .



|o0]2].[7] Emissions from cars that bum fossil fuels contain carbon dioxide.

What is used to test for carbon dioxide?

Tick (+) e box,

Buming splint

Glowing splint

Limewatar

Turn over for the next question

[1 mark]

=
a%g

Turn over b

B B T
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There are no questions printed on this page
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An increase in greenhouse gases in the Earth's atmosphere causes an increase
in global tempearature.

1El An increasa in global temperatura is 8 major cause of climate change.

Giva two effacts of global climate change.
[2 marks]

1 R nA Soo lests oy o ealk o Mellng

Ice Ceas
2 Mofe  extewme wicather

Question 3 continues on the next page

Turn ovar &

1!

R a1 B

g
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Carbon dioxide is a greenhouse gas,

Figure 3 shows the percentage of carbon dioxide in the Earth's atmosphere

from 1750,

Figure 3

00801 __ :

0.0461—

00444

Percentage of 1.
carbon dioxide Y

in the Earth's

etrmosphere (%) 0.0384- E--:
0.038 {= i

0.034 4

0092+ -

0.0304 =+

0.028

3 | j

026 -
1750 1800

1850 1800 1950 2000 2050
Year

IE i e

gE

i

i

4

H



15

[0]3].[2] Describe the trend in the percentage of carbon dioxide in the
Earth's atmosphere from 1750 to 2000,

Use Figure 3.
[2 marks]

Behweenr [F50  and 1840 e Calben dhoacle

pestentinge  Staged  (ondeuk of 0.0%8%. T
e bgan fo Byt albes ke os

wp te  B.0H0% n Lo2e

[0]a][a] Determine the change in the percentage of carbon dioxide in the
Earh's atmosphere from 1950 to 2000,

Lise Figure 3.

[2 marks]
Percantage of carbon dioxida in 1860 C. EM
Percentage of carbon dicxide in 2000 O- °J6 7

£-036 —0.0b= (.006
Change in percentage of carbon dioxide = E} . O56 Yo
[0]3].[4] Giveonereason why the percentage of carbon dioxide in the
atmosphera is changing,
[1 mark]

Populakion ncrease. 7Ly Attwis ap enefu
tlﬂmmu.'k de;&de- oo mote Co, Mm.s.

[0]3].[s] Predictthe percentage of carbon dioxide in the Earth's atmosphere In 2050,

You should extend the graph line on Figure 3.
[2 marks]

Percantage of carbon dioxide in 2050 = lﬂ * D% ¥

G0 R IR Pe-n e e o

13
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This question is about the atmospheras of Earth and Mars.

El Earth's early atmosphere may have been like the astmosphere of Mars today.

Why are scientists not certain about the percantage of gases in the
Earth’s early aimosphera?

Thhafe- 1 LMI'{']E‘..:L eagdenca -LI:: !:J-:au»m

[1 mark] |

m%_m_mk o, ther s

|
[0]a][2] Wnatwas formed from the water vapour in the Earth's early atmosphere?

Tick [+ ) one box

Cride oil

Limestone

Matural gas //

Cceans L/

16

[1 mark]

1B 1 B

£ ok wile
ailaichs e
i
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[0]4].[3] The Earth's atmosphare today consists mainly of nitrogen and oxygen.

Draw one ling from each gas to what produced the gas

[2 marks]
Gas What produced the gas
Algaa
Animals
Mitrogen
Fosgils
Daygaen
Dceans
Volcanoes ‘
I
|
Question 4 continues on the next page
Turn over &
LML M AB S TE

o
i



Table Z shows the percentage of some gases In the atmospheras of

18

Earth and Mars.
Table 2
Parcentage of gas in atmosphere (%)
Gas
Earth Mars
Argon 0.9 1.8
Carbon dioxide 0.04 85
Mitrogen 78 26
Oxygen 21 0.2
[0]4][4] Whyars animals not able to live an Mars?
[1 mark]
Tick (+) one box.
The atmosphere of Mars does not contain encugh argon,
The atmosphere of Mars does not contain encugh nitrogen. ,,/"‘
The atmosphere of Mars does not contain enocugh oxygen. V/
[0]4][8] Thereis more carbon dioxide on Mars than on Earth.
Which other gas is found in larger quantities on Mars than on Earth?
[ mark]

v

Pewon

BN 2 1B B AT

=
a%



E] Calculate how many times more nitrogen than axygen there is in the
atmosphera of Earth.
Usa Table 2.
Give your answer ta 2 significant figures,
_} 3, [3 marks]
2 1.
- __3= 3-_._::'- b 8. '
-
MNumber of imes more nitrogen than oxygen (2 significant figures) = j :I'
Turn over for the next question
|
- |
Turn over &
A o B AN

s
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industries use the Earth’s resources to produce useful products.

m Figure 4 shows the world population and the world production of copper between

1500 and 2020,
Figure 4
e e
B e | 1, ¢ A ah &<
| {
{E. ' World it
wm::ﬂtlm 61 TE | srodciicn 12
| blll il .. || ] .. 1 -ﬂ'fﬁﬂppﬂl'h"l
NDWORS. #trrer i H prage billions of ky 8
2 il |
afaper R 4 :
1900 1930 1960 1990 2020 1900 1830 1960 1990 2020

Year

Year

How doas the change in the world population compare with the world production

of copper?

Tick {(«) one box.

As population decreased, copper production increased.

As population increased, copper praduction decreased.

As population Increased, copper production increasad.

a1

[1 mark]

<JL]]
N\

| BT 2 | B DA

T D no ekl

acaiin Hae
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Copper s produced from copper ore and from recycling waste copper.

[0]6].[2] Theenemy needad to produce 1 kg of copper from copper ore is 70 MJ.,
The energy needed 1o produce 1 kg of recycled copper is 27 MJ.
—_——

Calculate the energy saved if 100 kg of copper is produced from recycled copper and
not from copper ore.

[3 marks] |

Ene:n,. Le lm{z.q bemore = Joo x FO = Focon
= ner -;, o o It:«-::k.q Jeoar fecyeling = 100x1% = 2300uy

ﬁw@ fowdh = Faco-2300 = 4300 M4
Energy saved = 5""35'5 hJ

[0]8].[3] Producing copper from recycling waste copper reduces emissions of sulfur dioxide.
Why ig reducing emissions of sulfur dickide impartant?

[1 mark]
..gl.-l--}'l.\.l" disade (Espons .Ha. 1';;( ______
Noxw =
|.|E| Copper s used to make coins. ,r"';’ ?_5,? = 6.7%5
A coin of mass 8 g containe T5% copper. 2
Calculate the mass of copper in the coin.
[2 marks]
Bx0.-3 = §,
w’
Mass of r.nppar = {ﬁ_ q
o - - - N _;ummrh

g
i
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|
| [E] Iron and glass are both produced from the Earth's resources.

M

Some processes can reduce the use of limited resources.

Draw one line from the description of the process to the name of the procass.

Description of process

Scrap steel is added fo
iron from a blast furnace ™

A glass bottle is refiled

[2 marks]

Name of process

Extraction

Cuarmying ‘

Reacting ‘

. Recyciing ’

ReLusing

o=

IFaF a4 e B CEF
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[0]5]l6] Lifecycle assessments are used to assess the environmental Impact of producing
' iran nalls and glass bottles,

Stage A

stage B

Stage C

Stage D

C.DBA

D.B.C A

B.C.D A

T

There are four stages, A, B, C and D, in a life cycle assessmant.

The stagas are not in the correct ardar.

Disposal

Extracting and procassing raw materials

Manufacturing and packaging

Lise and operation

What is the correct order of stages A, B, C, and D7

Tick {+") one box,

/’

Turmn over for the next question

[1 mark]

Turn over

BN RS2 F
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| A student investigated the reaction between magnesium and
excess hydrochloric acid.
Figure § shows the apparatus,
Figura §

Gas syringe

Conical flask

- Magnasium

This is the method used.

1. Pour 50 cm? of hydrochloric acid into a conical flask.

2. Add a plece af magneasium.

3. Insert stopper and delivery tuba and start a timer.

4, Collect the gas produced ina gas syringe.

5, Record the valume of gas produced every 20 saconds for 2 minutes.

&, Rapaat staps 1 to 5 with higher concentrations of hydrochloric acid.

[0]8].[1] Give the independent variable and one control variable in this investigation.
[2 marks]

Independant varlable ﬁnrxﬁi.ﬁ_-’ﬁ' bon g.'l- Hdélmdicﬁ’—
Control variable Jm@r_‘:ﬂa o Aed..

Question & continues on the noxt page

M
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Table 3 shows the resulls from the first experiment using hydrochioric acid with a
low concentration,
Table 3
Time in seconds a 20 40 60 80 100 | 120
Volume of gas in cm?® 0 48 72 o0 ar a8 o8
,@ Complete Figure 6.
You should:
« plot the data from Table 3 (the point 0,0 has been plotted for you)
» draw a line of best fiL
[3 marks]
Figure &
100 | ety
80
60
Violume of .
gas in em? |
40 1+ g = | =
Eiin
" |
i + |
)i . =]
0 20 40 &0 a0 100 120
Tima in seconds
M |

Do e et
oufstl ho
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[0]6].[3] How does the rate of this reaction change with time?

oy

=s Tabla 3,

Tick (¥ one box.

p

The rate decreases, \./

The rate stays the sama,

The rate Increases.

The student repeated the expenment using hydrochioric acid with
a higher cencentration.

Which statement is correct?

Tick {v) one box,

The activation enargy for the reaction was higher.

The magnesium reacted more quickly "//

The reaction finishad at the same time.

The tatal velume of gas collected was smaller,

Question B continues on the next page

[1 mark]

[1 mark]

Tum over
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Lo ot wiln

EEJLEJ Temperature also affects the rate of the reaction. o
I Explain how Increasing the temperature affects the rate of the reaction.
: ¥ou should refer to paricles and collisions.
[3 marks]
Lacea Hﬂ{:} He {'E_»»A_A,&fa.ifml'e would Lt
WALCE FhEJ"!j bt peabitly  feockice.
T means ol thew ]l mowe armuad
i _meﬁr nrimbe
ﬂ'lr (enchon.: 10

2 8
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. Crude oil is & resource found In rocks,
Mast of the compounds in crude oil are hydrocarbons.

m Complete the sentence.

Cruda oil is formead by the decompaosition of Mmlﬁr E*.'tm--".b-.'l,_&

[1 mark]

[0]7][z]| Alkanes are hydrocarbons.

(Give the name of the alkane molecule that has three carbon atoms.

propase

Quastion 7 continues on the next page

o

[1 mark]

Tum over

A 1 B B TS

g
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[0[7].[3] Figure 7 shows two alkane molecules.

Flgure 7
Methane Hexane
H H H H H H
b 9
; U

Table 4 shows the melting points and boiling polrts of methane and hexana.

Table 4

Meiting point in *C | Boiling point in *C

Methane -183 ~162

Hexane =85 it

Compare the structure and properties of methane and hexane.
[6 marks]

Mﬂm & maoule g 01_- mk\,l | Cotloaw
v and G Hudcogen ki, 3 hus o
™ 63 Guh wedl ke a s Gk mow
M&m HEH“—""--L [ Y b?mgr mn’&m{g_

WM@Q}Q&;&EMMM&H_

%d‘ﬁﬁ""‘- s, Th b ~aath LLM-‘*%

ornd bolin,  poids thon Mddape and Do

A

Liggad ok Mot ‘{‘EMFJAJME. Qe connge
Wexame @ (compr than methene, Hee frac
Uoan et beheen methane Mdesules. The

i wSha Horane bus bay melbing «nd blingfendy

30
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D6 nnd vite
Hydrocarbons are cracked to produce more useful alkanes and alkenes. o

0]7].[a]| Decane (CiiHz) is cracked to produce two products.

Complete the equation for the reaction.
[1 mark]

CioHz2 — Cx HL{"_ ~ + CaHy

(0] 7][8] CiHaisanalkene,

What i the test for alkenes?

Give the result of the test if an alkene is present. |

[2 marks]
rest  (Somaine  wdakel

H:uutt (oes -!-TM Ofonad de  felonrles ai_

Coelhenes e Frh:.e.rﬂr, 11

END OF QUESTIONS
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