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| of electricity 2.0
generated (%)

03

This question is about fuels and energy.

Figure 1 shows the percentage of electncny generated in the UK between
2007 and 2017 using:

¢ 0Oil

s solar energy.

Figure 1
B L I 1T
.| Key -
3.51 {1 oil Il Solar energy [
3.0} e
25 .
|
1.5+ ]
1.04- .
0.5{ |
2007 2009 2011 2013 2015 2017

Year

m Describe the changes in the percentage of electricity generated in the UK between

2007 and 2017 using:
* oil

« solar energy.

Use data from Figure 1 in your answer.
[3 marks]
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Izl Oil contains carbon and some sulfur.
When oil is bumed, the products of combustion may be released into the atmosphere.
Explain the environmental effects of releasing these products of combustion into

the atmosphere.
[6 marks]
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@ Suggest one reason why using solar energy is a more sustainable way of generating ek
electricity than burning oil.
[1 mark]
_gb\a-v . & Yewngwale SoufCe ?‘\- Dnsv g4
Wwhille e . "*&{w’\\-t Y25 owv e »
\
E Solar energy may not be able to replace the generation of electricity from
fossil fuels completely.
Suggest two reasons why.
[2 marks]
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This question is about alkanes. X

Table 1 shows information about some alkanes.

Table 1
Number of carbon atoms Boiling point of alkane
in alkane molecule in °C
4 0
8 36
6 69
7 X
8 126
9 151

[ﬂ Plot the data from Table 1 on Figure 2.

[2 marks]
Figure 2
160
1401
Boiling |
point of 100
alkane
in °C
601
40 e
20 ag
0 ¢
9

1 Z 3 4 5 6 7 8
Number of carbon
atoms in alkane molecule
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[0]2].[2] Predict the boiling point X of the alkane with seven carbon atoms in a molecule.
Use Table 1 and Figure 2.
[1 mark]
x=_ 941 -
[0]2].[3] Figure 2 is not suitable to show the boiling point of the alkane with three carbon
atoms in a molecule.
Suggest one reason why.
[1 mark]
. . . [
TC.Q_ \goi\\mq T ot 3 \Ou)':.r Y ¢ -
> ) A}
II] What is the state at 20 °C of the alkane with four carbon atoms in a molecule?
Use Table 1.
[1 mark]
Ao s
Question 2 continues on the next page
|
i
{
|
|
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[o]2][5]

Table 1 is repeated below.

Table 1
Number of carbon atoms Boiling point of alkane
in alkane molecule in °C
4 - 0
5 36
6 69
7 X
8 126
9 161

The alkane with nine carbon atoms in a molecule is called nonane.

Complete the formula of nonane. 73 H
" aAant2 [1 mark]

CoH 25

Nonane will condense lower in a fractionating column during fractional distillation
than the other alkanes in Table 1.
Explain why.

You should refer to the temperature gradient in the fractionating column.
[2 marks]

A v vig \,\Q( o \;\3\0{ \Ooi\\'..ﬁ ?o:“f L newnat
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Do not write
outside the
box

08

1B/M/Jun21/8462/2H



10

This question is about paper chromatography.

A food colouring contains a dye.

Plan an investigation to determine the Ry value for the dye in this food colouring.

distance moved by substance
distance moved by solvent

f=

Your plan should include the use of:
¢ a beaker

* 3 solvent

e chromatography paper.

[6 marks]
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[0T3][3]

e

i

@ Two students investigated a dye in a food colouring using paper chromatography.

Each student did the investigation differently.
The Ry values they determined for the same dye were different.

How did the students’ investigations differ?

Tick (v') one box.

Different length of paper used

Different period of time used

Different size of beaker used

Different solvent used

Paper chromatography involves a stationary phase.

What is the stationary phase in paper chromatography?

Tick (v') one box.

[1 mark]

Tre \engins Jager
o S

—\%\K ﬁ '\C\"ht. -"-\44*“-'\

oz 2lua ), ;
“Use &SQvaa S\2e3 °&

Leakars .

Beaker

Dye

Paper v

Solvent

- N\ol\\a §>\r~a: e,

sbk\"an ™ @ o Sui
\-\n o So\Vunk: «

[1 mark]
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II‘ Poly(ethene) is produced from ethene.

[0T4a].[2] Poly(ethene) is a thermosoftening polymer.

EI Ethene produces different forms of poly(ethene).

This question is about poly(ethene) and polyesters.

Figure 3 shows part of the displayed structural formula equation for the reaction.

Complete Figure 3.

[2 marks]
Figure 3
H H H H
] i
n C=C —— C—C
o .
H H H H/N

Suggest why poly(ethene) is easier to recycle than thermosetting polymers.
[2 marks]

’Km— Qo\jd&;wt. MaMEs SO e e

‘(Q_s\r\o\\'em\ \bk® \ew byodWtk S 1-'-'--'\'«“-L
&Mmo&f’&*tﬁ\vj ?o\;smﬁs r-.M‘,\Jr A e 'ij
2vre  |laaxed -

How can different forms of poly(ethene) be produced from ethene?
[1 mark]
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m Two different forms of poly(ethene) are:
« high density poly(ethene) (HDPE)
« low density poly(ethene) (LDPE).

Figure 4 represents part of the structures of HDPE and LDPE.

Figure 4

HDPE

Explain why HDPE has a higher density than LDPE.
[2 marks]

(‘(’\9- “.p ? = ?f(_s_gmn—( CL\\QC“ Mb\&c.u.\c.&_ areg
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Question 4 continues on the next page.
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E Complete Table 2 to show the formula of the small molecule produced when:

Figure 5 shows three monomers, A, B and C.

Monomer A can react with monomer B and with monomer C to produce polyesters.

Figure 5

H H
| l

EI—c-==-¢-CD

|
H H

Monomer A

O“—“CIZ—E:.::F“C‘—”O

|
H—0O Cl Cl

Monomer B

| @ Draw a circle on Figure 5 around an alcohol functional group.

¢ monomer A reacts with monomer B

« monomer A reacts with monomer C.

Table 2

O=C—Emm—C=0

Mo fumeror)
Bvong ﬂ o Jmma!
1S <O} -

Monomer C

[1 mark] !

1
|
[1 mark]

Reacting monomers | Formula of small molecule produced

A and B HJ, )

Aand C Hcl

1 4
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[o]5].[1]

lo]s][2]

This question is about fertilisers.
Some fertilisers are described as NPK fertilisers because they contain three elements
needed for healthy plant growth.
Which two compounds each contain two of these elements?

[2 marks]
Tick (¥) two boxes.

L] ﬂ -
Ammonium nitrate N“l-l’\\os >  Cor¥Rwd M \* b
Ammonium phosphate \/
Calcium chloride C&D\L = Aw.a N - Lonren |
AV TNT > SR URGL B VA "
2 15
Calcium phosphate
PHOSP L s wok cmpdEis Abm
2\ reanit .

Potassium chloride o e e Qﬂ*’&ﬂ‘”’
Potassium nitrate v’

Rocks containing calcium phosphate are treated with acid to produce soluble salts
that can be used as fertilisers.

Name the soluble salts produced when calcium phosphate reacts with:
= nitric acid
¢ phosphoric acid.

[2 marks]
Niticacid () Cwen T xvoxe

Phosphoricacid (. &\ Sium AN \~3d“'ﬂ=’s¢—"~ ?\m?\/\m

R
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|_3__] Ammonium sulfate is a compound in fertilisers.

M

Ammonium sulfate can be made using an industrial process or in the laboratory.

In the industrial process, the following steps are used.

1. React streams of ammonia solution and sulfuric acid together.
2. Evaporate the water by passing the solution down a warm column.

3. Collect dry crystals continuously at the bottom of the column.

In the laboratory, the following steps are used.

1. React ammonia solution and sulfuric acid in a conical flask.
2. Evaporate water from the solution until crystals start to form.
3. Leave to cool and crystallise further.

4. Separate the crystals using filtration.

5. Dry the crystals between pieces of filter paper.

Evaluate the two methods for producing a large mass of ammonium sulfate.
[4 marks]

UL\':\:) a1 Y '\V\d\u.&:'_\d\ o Cog 'L S-\*:\*"\b\'!—

‘oQ:_au.m e Aok = arammoniuam
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-
This question is about cycloalkenes. \' =

Cycloalkenes are ring-shaped hydrocarbon molecules containing a
double carbon-carbon bond.

Cycloalkenes react in a similar way to alkenes,

Describe a test for the double carbon-carbon bond in cycloalkene molecules.

Give the result of the test.

Test fvdd L(omina_ Water 4o dny Com poundl
SDIWCI'D“ *H\m— (ontmuin CmLoh»CmLoh OloMHe Lom’

Result %\o 'oxomMc. Woarke clhanges /'G'nm

Table 3
Name Formula
A
Cyclobutene CaHe n -
Cyclopentene CsHs c ¥ Cu
- =
Cyclohexene CeH1o B * ¢
Determine the general formula for cycloalkenes.
[1 mark]

lorown -Ovande 4o colowrle s,
‘ -

Table 3 shows the name and formula of three cycloalkenes.

TV@ N ey ﬂ Lﬂdwjo,n Octowns \US tw, |

General formula = C n p'g_n -2

[2 marks] |

18
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Do not write
outside the
Figure 6 shows the displayed structural formula of cyclohexene, CsHio bex
Figure 6
H H
N S
C H
LW
—C C
| I
—C c
S NN
H Cc H
Tl
H H
Chlorine reacts with cyclohexene to produce a compound with the formula CsH1oCl2
E Complete Figure 7 to show the displayed structural formula of CeH10Cl2
. [2 marks]
Figure 7 ;
H
ke
B /&< 5
H=CL RS
N
H N AR
K
E Calculate the percentage by mass of chlorine in a molecule of CsH1oCl2
Relative atomic masses (A): H=1 C=12 Cl=355
[3 marks]
k- & D
R-EN Co ¥y Q\_‘ s chlovne = 11 x(ofa
|
f\?;é)-\-(}x(o) .!.(\35 5x2) = .
=T2 x o+ — __-q_-_f»
= VB3 —
Percentage by mass = 4-6-4 || 8

19
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n Potash alum is a chemical compound.

The formula of potash alum is KAL(SO4)2

m Give a test to identify the Group 1 metal ion in potash alum.

You should include the result of the test.

[2 marks] |

a Alame test

Test & OQan b  Aone us;;':._’q
Wi Cloan  Nichvome Wive

Reeult  fie Jsvsai o o Liiso

ff(araq.

the concentration of the ion in a solution of potash alum.

[E Name one instrumental method that could identify the Group 1 metal ion and show

[1 mark]

-’F’QN\Q RN LS5t Q?ge&-.os.mx‘)j

M
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[oT7][3]

A student identifies the other metal ion in potash alum.

-The student tests a solution of potash alum by adding sodium hydroxide solution

until a change is seen.

Give the result of this test.
[1 mark]

- NL\('\:Q 'PYQ(_‘JH‘).\\'&}Q Wt k&/f""““‘d

This test gives the same result for several metal ions.

What additional step is needed so that the other metal ion in potash alum
can be identified?

Giva tha result of this additional step.
[2 marks]

Addiionalstep | 1% raayuired T add pxcpis
Sodiuna L\:i o‘yp}g;alz. &a‘?mw
Result Tc\p_ :})1 Q,(,'\_b. Hate w \‘(( O‘ \‘.‘.LZ; ve.
)

Describe a test to identify the presence of sulfate ions in a solution of potash alum.

Give the result of the test.
[3 marks]

Test \(Ow are  yequirre] —4»  add LQT\.um
_C_E_Lz_\;\,o = 5(5310"‘ and —fern  add dilue
‘\59}'.{04—,&\\“& acach
Resut___ A In («\’re Precipidate Wit o,
"Foﬂ'ﬂca! . |
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This question is about copper and alloys of copper.

Solders are alloys used to join metals together.

Some solders contain copper.

Table 4 shows information about three solders, A, B and C.

Table 4
Solder Melting pointin °C Metals in solder
A 183 tin, copper, lead
B 228 tin, copper, silver
C 217 tin, copper, silver

II] Solder B and solder C are now used more frequently than solder A for health reasons.
Suggest one reason why.

Use Table 4.
[1 mark]

&O\O‘QJA M CoM s ‘2“0( Which “'DK"C

(L\aww/bs\) n »NN\ams L&aﬂ&-

|Z| Suggest one reason why solders B and C have different melting points.

Use Table 4.
[1 mark]

S\"\( e ‘kb\N owe a\\% ‘\tm\ \I\a\/e Cx \'T’fe,ro.v\k—
PY’O Vox\—um‘ b;( N\S-'ka\ s kﬁu.a d Sl Hg
a ‘m’i‘}%&.

I
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[oT8][3]

Copper can be obtained by:
e processing copper ores

e recycling scrap copper.

Suggest three reasons why recycling scrap copper is a more sustainable way of
obtaining copper than processing copper ores.
[3 marks]
Q.&c.-ﬂ c,(ws q S ('.fa\? 2P Pes (s Q\ND-C\VQ-( h\&i

L15?-“!- 0 (-ons.g_,«xlm)c\:avs °,'1). (_n(‘??u Oras.

- P’m‘-ﬁ-ﬁ-\w'\ (.uhb., Ovas (& N oe %%S\UQ
S\ wQova Q_)(\Q-(:-)-.\ 0N noedad  and  reoqclivg
wwiaos \= g Q-"\“-“EDBJ =

Cappec Fac) utit UnuRned

Woste ~ ana \imi Quorywiey ek b
SO\ AT O v \ \N\?QC‘\“;-

Question 8 continues on the next page
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Copper is extracted from low-grade ores by phytomining.

E Describe how copper is extracted from low-grade ores by phytomining.
[4 marks]

P\“‘\‘\'b“‘\“‘\w‘q UCag §\c\n¥c& |- o exlvact
(obbec 1\\\&'\-3)m wind yges  Rloaks Ao Q)OS"‘B
QDDPU" Cow\bmkca)S —Cmm = choumd ._(\
Cobbu C.ow\s;cumd\i f&;m o Lov &)\A\\o\su@
B i cals = t B aok - oo can
e \D“‘N- ‘o ve\ease  (epvers . oo asi Lora
Mo Blont Coctenne b Coppa CosRamd Som
e CoQQa s Prkvacked. las‘n G vacred

Wk Sakavic  add Yo rooxa Cabpar  sakate sSare |

E] Phytomining has not been widely used to extract copper.

Suggest two reasons why.
[2 marks]

/‘Q\L«m \-\_M \o:um q\lck\\"dmk\{-{ E( \Nc\\\ G\Vacln

9(::&
2 Wexa, & no 2o \awrd =van\akde W\J‘
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A student investigated how a change in concentration affects the rate of the reaction bax

between zinc powder and sulfuric acid.

The equation for the reaction is:

Zn(s) + H2SO4@ag) — 2ZnSOs(aq) + HaAg)

This is the method used. l
1. Pour 50 cm? of sulfuric acid of concentration 0.05 mol/dm?into a conical flask.
2. Add 0.2 g of zinc powder to the conical flask.

3. Put the stopper in the conical flask.

4. Measure the volume of gas collected every 30 seconds for 5 minutes.

5. Repeat steps 1 to 4 with sulfuric acid of concentration 0.10 mol/dm?

Figure 8 shows the apparatus used.

Figure 8

f
0 l-l",‘llwJ‘ll-l.‘xl‘.‘A‘qu

II] The student made an error in setting up the apparatus in Figure 8.

What error did the student make?

[1 mark]

"\Tw &CL\\\J@«:\) e & d‘\gw\ Yo
S\K\/g\kv \C Qdd ) !
Turn over »
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-

The student corrected the error.
Figure 9 shows the student’s resulits.

Figure 9

80+

70

60+

Volume 50
of gas
in cm3

301--F

20 {4

}

I 0 010 0 0 S 6 O
‘!HK [ 1

0.‘1“‘:""" e Colt e ‘
0 50 100 150 200 250 300
Time in seconds

0.05 mol/dm3 sulfuric acid
----- 0.10 mol/dm3 sulfuric acid

[0]9].[2] Explain why the lines of best fit on Figure 9 become horizontal.
' [2 marks]

Tha 1 Le_mm e veackon  lhas
SXOged, Cndeava,  Thake o\ e veacreats

e

\‘\9" \ean  Wsad J\H:

I__l—] How does Figure 9 show that zinc powder reacts more slowly with 0.05 mol/dm3
sulfuric acid than with 0.10 mol/dm3 sulfuric acid?
[1 mark]

/\‘\; Cuwe %0* O'Ogﬂ\o\\dv*; S\A\‘\-w(:(, aud %
Veee koo A ‘Q,nduw.x \ese Qas \vh &

Cixad  Xime
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E Determine the rate of the reaction for 0.05 mol/dm? sulfuric acid at 80 seconds.

Show your working on Figure 9.

Give your answer to 2 significant figures.

Gr a&‘\m\— et A ‘o'-f ~ (5 rl"lurk:]
A FX
-~ &o—#Ao
RS0 -0 . o
= 40O
230
= 01129 o | L
~ &.\"7
Rate of reaction (2 significant figures) =~ O\ T cmds

I_i—l The activation energy for the reaction between zinc and sulfuric acid is lowered if a
solution containing metal ions is added.

What is the most likely formula of the metal ions added?

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

~Al does not reaer wilk \'Jz !‘{r Aue fo 3
Fvaat Qﬁ-\v(\‘lj ﬂ OXS e .
Cazt i ("C\IJC 14 q‘dju g 'n‘{hb" I“W‘

(N e \‘n wme fta
. ~ rméﬁf}, Hus  slowmng |chppinsy

ALET
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This question is about alkenes and alcohols.
Ethene is an alkene produced from large hydrocarbon molecules.

Large hydrocarbon molecules are obtained from crude oil by fractional distillation.

m Name the process used to produce ethene from large hydrocarbon molecules.
[1 mark]

C raucing (_ b Occwuss Wiowak ’5}@\"\\‘ e “r’( )
i Caatm=x\4 ches .

@ Describe the conditions used to produce ethene from large hydrocarbon molecules.
[2 marks]

= \'\’\‘3\\ Smﬁw?erqma_ ai; alon 630‘70&- <
roa uired,

— m T 9o CXon \ﬁcu v 6CCus n '?VQ-SCQ“C“A
Codrmnvaty  5Mita and  alana,
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El Ethanol can be produced from ethene and steam.
The equation for the reaction is:
CoHa(g) + H20(9) = C2HsOH(g)
The forward reaction is exothermic.

Explain how the conditions for this reaction should be chosen to produce ethanol as
economically as possible.

[6 marks]
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IE Ethanol can also be produced from sugar solution by adding yeast.

Name this process.
[1 mark]
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[_T_] Butanol can be produced from sugar solution by adding bacteria.
Sugar solution is broken down in similar ways by bacteria and by yeast.
Suggest the reaction conditions needed to produce butanol from sugar solution
by adding bacteria.
[2 marks]
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[1To].[7]

Ethanol and butanol can be used as fuels for cars.

l_T_l A car needs an average of 1.95 kJ of energy to travel 1 m

Ethanol has an energy content of 1300 kilojoules per mole (kJ/mol).

Calculate the number of moles of ethanol needed by the car to travel 200 km
Corwvecy 20tk ndo Meere
1 ks = \ooO™
ok = 7.
o o
N uenloav— 7 Maskac = 200,000 X 125 £3
\300 ¥
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— 200

[3 marks]

oMM

Number of moles = 2300 mol

When butanol is burned in a car engine, complete combustion takes place.
Wrrite a balanced equation for the complete combustion of butanol.

You do not need to include state symbols.
[2 marks]

G HOH +60, — 4co, + 5HO

Do not write
outside the
box

END OF QUESTIONS

31

1B/M/JUn21/8462/2H



