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Instructions 9
= Llse black ink or black ball-paint pen. a
= Pancil should anly be used for drawing. .

Fill in the boxes at the top of this page.
Answer all questions in the spaces provided. fi

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

» |nal calculations, show clearly how you work out your answer.

Information

« The maximum mark for this paper s 70,

+ The marks for questions are shown in brackets,

+ You are expectad o use a calculator whera appropriate.

= ‘You are reminded of the need for good English and clear presentation in your answers.
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[ol1].[1]

A student investigated the reaction between magnesium and
axcess hydrochlorc acid.

Figure 1 shows the apparatus.

Figure 1
Gas syringe
Dalivery tube [ Lt
Stoppear—— T
f_d__,ﬂmic:al flask

Hydrochloric acid —_

This iz the method used.

1. Pour 50 cm? of hydrochlanc acsd inte a conleal fllask,

2. Add a piece of magnesium.

3. Insert stopper and delivery tube and start a timer,

4. Collect the gas produced in a gas syringe.

5. Record the volume of gas producad avery 20 seconds for 2 minutes.

6. Repaal steps 1 o § with higher concentrations of hydrochloric acid.

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

Independent variable o Laad i ksim o\ \'@Uﬁcﬂm?ﬁ frd

Control variable LLM..HH e _Erwlmr_p [ =P e.lr-

=

I"ﬂ.u_bne.yl\ ko

Question 1 continues on the next page

Turn over b




Table 1 shows tha results from the first expariment using hydrochloric acid with a

low soncentration,

Table 1

120

100

B0

B0

0

Time in seconds

Volume of gas in cm?

Eﬂ Complete Figure 2.

You should:

[3 marks]

= plot the data from Table 1 (the point 0,0 has been plotted for you)
Figure 2

& draw a line of best fit.

Time in seconds




| Dol wle
[0]1].[3] How does the rate of this reaction changs with time? e

Use Table 1.
[1 mark]

Tick () one box.

The rate decreases. /

The rate slays the same.

The rate increasas.

[EIE The student repeated the experiment using hydrochboric acld with
a higher concentration.

=]

Which statemant s comast?
[1 mark]

Tick (¥} one box.

The activation energy for the reaction was higher.

The magnesium reacted more qulckly,

The reaction finished al the samea time.

The total volume of gas collected was smaller.

Question 1 continues on the next page

Turn over b
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oulsito ifin

‘ | 0f1]. L] Tamperature also affects the rate of the reaction, bay

| Explain how incraasing the temperature affects the rate of the reaction,

. You should refer to particles and collisions.
[3 marks]

jﬂwﬂfﬂmi weeaes the ke ﬁ\r
Sea i % incleasina Hhe lemedm

A Weles, 7laox meant
= o C.J.Lts-m belseen pmhﬂg ofe

IZ«:A* ong hupp:.-r- wachh. eronan ||
{.-'-""».E-Fnu C-'i‘-“'r!-n i




| | ﬂ_] 2 | Crude oll is @ resource found in rocks.

Most of the compounds in crude oll are hydrocarbons,

m Complete the senlence.

[1 mark]
Crude oil is lormed by the decomposition of &n{im& ﬂi“qt}m
IEE Alkanes ara hydrocarbons,
Giva the name of the alkane molecule thet has three carbon atoms.
[1 mark]

?I’t:?.::._r-_e_.

Question 2 continues on the next page

Turn over

T e e et

Lk



4
Do ol it

E Figure 3 shows two alkane molecules. T
Figure 3
Methane Hexane
H 'H HH H H H
o GGG GGGt
y HOH O W H
Table 2 shows the malting points and bolling points of methana and hexans.
Table 2
Meaiting pointin *C | Beiling pointin °C
"Muthanﬁ -183 =162
Hexane —B5 64
Compare the structiure and properlies of methana and hexane.
[6 marks)
Mebone ® pade wp & | Gutbor  akown

honded bo & H%@M«‘L‘r R e Qe ll
molesde vidk  edr  Glhimdedlas lores. 7ha

Mears (f hug o oy melking ool and
hcn.!.%_p:lﬁ Oy T as ,5»:2 & Geand |

ot Yo rmpeine . Hexane 2 oo wadn
kmraﬂ” molecule , Lok 6 Cotbons benled to |

Cach kel i o chasn, WSt ¥ hydcogens
L@ﬂi@ . pr_'IIJ'._J?- h_f..o{;a{ nwleale  te parec— I
prcte poalet #{m__:.{i__ W e MBEM& '
7 mesns Yo boling pod ey |
ot loghef b webkane 15r S e
Lywad o @om  tewgelnkite . |




[o]2][4]

[0]2][5]

0w

Hydrocarbons are cracked to produce more useful alkanes and alkenes,

Decane (CioHz) s cracked to produce two products.

Compieta the equation for tha reaction,

CioHzz — (e H2 + CaHy

CaHa 15 a2n alkana,
Whal is the lest for alkenes?

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

Tast E-'ﬁ:-u"-ﬂJ.. W 2 \-..'lt-\_w

[1 mark]

[2 marks]

resut A% waill been boen of ovme 1s

Cdowiless I e PTEM-L#_ a:i..- o @ lhewne

Turn aver for the next question

Turn ovar
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= o 7| Conof wiite
| |_l,'| |1| The methods used to produce potabie water depend upon avallable sources of water. e ki
E@ El Sugges! how copper sulfate can be used as a tast for the presence of water.
[3 marks]
Br Gludsen ,sln.{.pg‘;.k'_e.k L:'lr [mnk'mm Lig..’fi(
L&L}a.ka 34 csaker o ﬂm;e& Hren 'H:_-c_
slire  Coppel h»l&mkr;._m‘tu bean. Bloe
The boiling point iz used to check the purity of @ sample of water.
[2] Inchemistry, what is meart by a ‘pure substance'?
[1 mark]
; _P‘_eg&ﬁ‘]"ﬁ-ﬂﬁer ﬂﬂh‘lﬁ_a.%_ﬂl‘d«k b ,_I un..q. le
element of Comppound. ) A
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D rrol et
IEE' The boiling point of a 250 g sample of waler was 100,60 *C. ““T.!T""
pp—— e

The boiling point of pure water In a data boak is 100,00 *C,

| Each 1% of impurily Increases the bolling point of water by 0.12 "C.
A e

Calculate the mass of the impurity in the sample of water.

[3 marks]
T owmputkn = 0.b = 5] o
~ o
= 258 0é5
T i A
J

Mass of the impurity = |2 5 g

' [0]3].[4] Explain how distillation is used to obtain potable water fram salty water.

[# marks]

Dakllbim o rosby Sulky uadiC ooy

:E.?siﬁpnml:.m_-_..ﬂ (j_m:n.kf-t & bsled and
e @ulbine Sean Glleded . Wlon the

O il b b lenns bobind bhe

bodn Yo  lLxder Tha OMes e pute

%PM.

Question 2 continues on the next page
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E Obtaining potable water from salty watar |s more expensive than abtaining potable
water from ground waler,

Expialn why.

Refer to the processes used in both methods in your answer.
[2 marks]

Diklhen  geposes emequ fo hea enowgin
noeds o 'D!_____l:.l‘tefu'k ke Sedimak, =
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Turn over for the next question
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Industries use the Earth’s natural copper resources 1o produce useful products.
Figure 4 shows the world production of coppar fram 1900 to 2020,

Figure 4

A L
2544 ._I_I_!_ -:_._;_:._
E HEH FEEH]

Waerld 3 N A M SV R A
production o M e R ) '
of copper 15 e
In billions NN AmAMNEASE NRSAEEESEINARG
ofkg 10t -

FE R
| i

n L] - - L] -
1900 1925 18950 1875 2 2025
Year

[0]4].[1] Describe the trend shown by the graph in Figure 4.
[2 marks]

The  amounk g (offel prdmced hoa
Xe  bhueen Moo and 2o20

E Suggest one reason for the trend in Figure 4,

[1 mark]

g
aé;
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future world production of coppaer,

[0]4].[3] Suggestone reason why the trend cannol be used to accurately predict the

[1 mark]

Plremaie  mekals s be  waed un

W ..L__’glu\'xier-

Question 4 continues on the next page

Turm over »
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@EHT_I High-grade copper resources are now difficult to find,
Phytamining is used to extract copper from low-grade ores,

There are five stages, A, B, C, D and E, in phytomining,

The stages are not in the correct order.

Stage A

Stage B

Stage C

Stage D

Stage E

Copper compounds from ash are dissolved in acid,
Plants absorb metal compounds.

Plants ara bumed.

Plants are harvested,

Solution of copper compound is electrolysed.

What s the comrect order of slages A, B, C, D, and E?

Tick (v} one box.

B,CDEA

B,D.C A E v
D, B C.E A

D.C.BAE

s

Bra o vl

[1 mark]
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| E‘l Give two disadvantages of phytomining compared with traditional mining methods,

| Do not refer (o cost in your answer.
[2 marks]

| Qlfal_fg-uuiﬂ&am r:al-Lm:L .

4|, In one 8.B0 x 107 kg of copper was produced.
[eT4) year, 8.89 X 10° kg of copP
| _ﬂ_p_i of this copper was produced from recycled copper.
The anergy needed fo produce 1 [-:g ol copper from copper ore is 7U.4 ki 70.4 MJ,

The energy needed to produce 1 kg of recycled copper = 7.2 M.
—— e

Calculate the differance in energy used if all the copper was produced from recycling.

Give your answer to 3 significant figures.
|5 marks]

Eneny, for Repling™ 23.2 % 8.5 % 0. 4
= A Al )" MJ

I j— — |

Eonetg doc oxtadn= 304 8 F1IS x 0-57

= 3. 69350 m

“’“JC) e.gyihing, = 7. H1Bxlo! m3
Sw-‘*‘%;’ 9. LR — & .5 Yidulo" = 2 ATFxR" M
‘L--L-.‘"p-:"fﬂl” M

Differance in energy used (3 significant figures) =

Lo i’ i
ouTains he
Bl

ﬁm f-dl\j.mﬂhhx = Q. 4lthdo'® + i-éﬁilxﬂ“;*%ﬂhlhl

Turn ovar =

TAL | i B D EH

i
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| D i wearil

- E The mean valua for nitrogen dioxidae in the alr for the whole waak in the clty centre
Is 33 micrograms par m?,
——— PL ) M

Calculate the value (X) for the concentration of nitragen dioxide in the air in the city
centre on Sunday. [
[2 marks] '

Al = 2l PS it

24 & AUEH DRI+ 39 43X L6430 |
: — = i
I

2= erlj.) 'EBHJ% LT TN 22 micrograms per m? i

e P‘J- nao = |

|E| 5 HE Each value in Table 3 has an uncertainty of + 2 micrograms per m”. |

I
Explain why this uncerainty is mast significant for countrysida data.

'?ng, Cesolls banns e Lowing ouclioas

[2 marks]

m&ﬁzy Lc n.w.d.._ é_-:h_&n:ﬂ.ﬁ _cte s@.g.ﬂ_
P&Akqw;ﬁf_m_miﬂ%_%_@m_m_,_t% |
MZEL o Bffor B/ |

Question 5 continues on the next page

Turn ovar b



[o]5].[4]

(o]s][5]

o]s][8]
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| Du.nol wiie

Nitrogen dioxide is removed from car emissions by catalytic converters.

In a catalytic converter nitragen dioxide (NO:) reacts to produce nitregen and oxygen. I

Complete the equation for the reaction.

¥ou should balance the equation,
[2 marks]

LNOp s N, 20,

The catalyst in a catalyfic converler contains platinum.

Platinum is a finite resource,

What is meant by a finite resourca'?
[1 mark]

One Yol M b @rewed of feplaced
ot Sl ohll o ek

Emissions from cars contain carbon dioxide.

Explain why carbon dioxide emissions during use and operation are not the lotal
carbon footprint for a car,

Refor to the stages of the life cycla assassment of a car in your answer.
[3 marks]

Cocboon diosdcde  vith e Prnd.&m.é- {,lt,u-f':-'n":_c:’
the meﬂmh Sage & the k. OMacd
o procesing & adudads o) Codrbute des

L‘Ll'-‘—- luct Ctﬁg'\ _]Iﬂék_ii'hm'l'.__&} el mkl

L'c.@midf mﬂ LL

cungis Lhe




[o]s][3]

[o]6][s]

FA -
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The equation for the reaction to produce ammonia i5 repeated heara,
Nz (g} + 3Hz(g) = 2NH:s (g)

The reaction raaches equilibrium,

Explain how an equilibrium is reached,

T e reackion mask hihe Pleca

[2 marks]

L

=

i~ Clesed %ﬂ;‘_ﬂ.m Lothad No produsccs

:;rf‘_{e,w:.ﬁrv..nl:s EhC pmpe. - t—‘?-‘—trub‘“m [

b:«dl.m-l.; feadien ot ﬂf/hn.k

Suggest how the catalyst affects the equilibrium position.

Give one reason for your answer.

[2 marks] |

_"Tli;}uﬁxhﬁu.m_pa@k@_ 5 wnaHeded

el A bn..t.l'Lq..Jr.h'i‘r.L

ooy wodd be oncreased bu 4o

Whal is the effect of increasing the pressure on the reaction lo produce ammaonia?

Tick {+ ) one box.

The yheld of ammonia decreases.

The yield of ammonia stays the same. /
The yield of ammonia increases. l e

[1 mark]

B A AR H

G vl win
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[0]6].[6] The forward reaction is exothermic. |

Explain the effect of increasing the temperature on the yield of ammonia gas

produced at equilibrium.
[2 marks] |

s gil) e;'l; amowin, L decreaye
erde et Sdt e educte the Onemosd
NN

END OF QUESTIONS




