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1. One molecule of propane can be cracked to form one molecule of propene, C3Hg, and one
molecule of another gas.
(a) Complete the balanced equation for this reaction.
............................................... — C3H6 B s
(2)
(b) The structure of a molecule of propene is shown.
H H
ANV
C
\C_ / \H
/ AN
H H
(1) Calculate the relative formula mass of propene.
(Relative atomic masses H= 1.0, C = 12)
ANSWET = ..o
1)
(i) The propene molecule is unsaturated.
Explain why the molecule is said to be unsaturated.
1)
(ii1) Many propene molecules can react together to form a polymer.
Give the name of the polymer formed.
1)
(iv) When this polymer is manufactured, the reaction has a very high atom economy.
Apart from profit, why is a high atom economy an advantage?
1)
4
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(v) Propene reacts with hydrogen chloride to make chloropropane.

The word equation for this reaction is

propene + hydrogen chloride — chloropropane

Ethene reacts with hydrogen chloride in a similar way.

Suggest the name of the product that will be formed by completing the word

equation.

The word equation for this reaction is

ethene + hydrogen chloride — .......coooiiiiiiiiii e,

(1 Q1

(Total 7 marks) 7
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2. Information about three group 1 metals is given in the table.
atomic electronic .
element . formula of ion
number configuration
lithium 3 2.1 Li
sodium 11 2.8.1 Na*
potassium 19 2.8.8.1 K*
(a) The atomic number of lithium is 3.
What information does this give about the nucleus of a lithium atom?
1)
(b) Use information in the table to give a reason why these metals are all in group 1 of
the periodic table.
(0))
(c) The formula of an oxide ion is O*".
Using this and the formula for the sodium ion, give the formula of the sodium oxide
formed by these ions.
(1)
(d) The reactivity of the elements increases from lithium to potassium.
Explain why, in terms of the electrons in their atoms.
(2)
6
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(e) Lithium is a metal.
Its structure is

CO00000000000C
XXX XXX XYXXXYXXX
(XXX XXX XXX XXX
Y Y Y N W N N N N N N X
(XXX XXX XYXXXXX
X XX XXX XXX
XXX XTI

Explain how lithium conducts an electric current.

(f) An alloy of aluminium and lithium is used to manufacture parts of an aircraft.
Suggest one property this alloy may have that would make it suitable for this use.

(Total 8 marks) _]
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3. Chlorine, Cl,, is a yellow-green, toxic gas.
The electronic configuration of a chlorine atom is 2.8.7.

(a) Draw a dot and cross diagram to show a chlorine molecule, Cl,.
Show only the outer shell electrons.

2)

(b) There are two isotopes of chlorine.

isotope mass number abundance
chlorine-35 (**Cl) 35 75%
chlorine-37 (*’Cl) 37 25%

(1) In terms of the structures of their atoms, describe the difference between these
two isotopes.

(i1) Use the information in the table to calculate the relative atomic mass of chlorine.
Show your working.

8
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(c) Chlorine reacts vigorously with sodium to form sodium chloride, NaCl.
2Na + Cl, - 2NaCl
Sodium chloride is an ionic compound.

(1) Explain how sodium atoms, Na, and chlorine atoms, Cl, react to form sodium
ions, Na*, and chloride ions, CI".

(i) The melting point of sodium chloride is 801 °C.
Explain why sodium chloride has such a high melting point?

(ii1) Calculation shows that 2.30 g of sodium reacts with excess chlorine to produce
5.85 g of sodium chloride.
In an experiment, 2.30 g of sodium produced only 3.51¢g of sodium chloride.
Calculate the percentage yield of sodium chloride in this experiment.

(Total 9 marks)

Leave )
blank
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4. Each year, more than 300 000 tonnes of ethanol are produced by reacting ethene with
steam.

C,H; + H,O = C,H;OH
The reaction is exothermic and can reach a dynamic equilibrium.

(a) Give a use of ethanol other than in alcoholic drinks.

(c) Ethene reacts with steam at 300 °C and under a pressure of about 65 atm.
(1) Using these conditions, the reaction is still slow.

How can the rate of the reaction be increased without changing these
conditions?

(i1) If the reaction is carried out under a higher pressure, the equilibrium yield of
ethanol increases.
Explain why.

(Total 6 marks)

Leave )
blank

TOTAL FOR PAPER: 30 MARKS

END
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5018H & 5038H Mark Scheme

June 2011
Question Answer Allow Reject/ Ignore Mark
Number
1) CsHg ; multiples e.g.
(—> C3H6 +) H2 , 2 C3H8 - 2 C3H6 + 2 H2 etc
If 1 formula correct scores 1 mark whatever balancing applied; if two
formulae correct scores 2 marks only if balancing correct, otherwise
1 mark
(&)
Question Answer Allow Reject/ Ignore Mark
Number
1 (b)) 3x12+6; (=42)
(€5)
Question Answer Allow Reject/ Ignore Mark
Number
1 (b)(ii) contains (one) double bond / Ignore spare bonds / references to alkenes
double bonds / Ignore references to carbon not bonded to
>C=C< ; maximum number of hydrogens
(€D)
Question Answer Allow Reject/ Ignore Mark
Number
1 (b)(iii) poly(propene); polypropene Incorrect spelling
@
Question Answer Allow Reject/ Ignore Mark
Number
1 (b)(iv) little or no waste / little by-products / high % High output compared to low | Reject references to yield /
reactants end up as products ; input quantity produced / energy /
environment
(€D)
Question Answer Allow Reject/ Ignore Mark
Number
1 (b)(v) chloroethane ; chloroethene
(€D)
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Question Answer Allow Reject Mark
Number
2 (a) number of protons / contains 3 protons; any other number of protons
/references to neutrons or
electrons
1)
Question Answer Allow Reject/ Ignore Mark
Number
2 (b) they have one electron in the outer shell
/ all form +1 ion
/ all lose one electron
/ electronic configuration ends in one ;
(1)
Question Answer Allow Reject/ Ignore Mark
Number
2 (c) Na,O / Na*,0* ; ONa,, (Na"),0
1)
Question Answer Allow Ignore Mark
Number
2 (d) 1. outer electron shielded from nucleus by more outer shells
more electrons /more shells/more
shielding/outer shell electron further away
from nucleus ;
2. outer electron more easily lost / less
attractive force on outer electron ;
(2)

STEMUP.CO.UK
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Question Answer Allow Reject/ Ignore Mark
Number
2 (e) 1. {free/delocalised/sea of} electrons ;
2. electrons {move / flow} ;
(2)
Question Answer Allow Ignore Mark
Number
2 (M low density / strong / lightweight /corrosion light / malleable / hard / high
resistant ; melting point / rigid
1)

STEMUP.CO.UK
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Question Answer Allow Reject/ Ignore Mark
Number
3 (a) 1. shared pair ; any combination of | Ignore inner shells
dots or crosses Symbols not required but if given
2. rest of diagram correct (consequential on must be correct for second mark
first mark) ;
(2)
Question Answer Allow Reject/ ignore Mark
Number
3 (b) () different number of neutrons / two more ignore references to mass number /
neutrons in chlorine 37/ chlorine 35 contains abundance
18 neutrons and chlorine 37 contains 20 reject incorrect references to
neutrons ; protons and electrons
(1)
Question Answer Allow Reject Mark
Number
3 (b) (i) (35 x 75) + (37 x25) ; (=35.5) any correct working 35.5 with no working
100 producing 35.5
(other working acceptable) (1)
Question Answer Allow Reject/ Ignore Mark
Number
3 (c) (i) 1. one electron is transferred ; sodium loses an electron | Any reference to covalent
and chlorine gains an bonding scores 0
2. from Na(atom)to Cl (atom) ; electron =2
(2)

STEMUP.CO.UK
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Question Answer Allow Reject/ Ignore Mark
Number
3 (c) (i) Any from the following
reject intermolecular forces /
1. strong (electrostatic) forces bonds atoms / covalent bonds for point 1
(between ions); /particles
ignore ‘bonds hard to break’ /
2. large amounts of {energy / heat} references to temperature
required (to break bonds) ;
2
Question Answer Allow Reject/ Ignore Mark
Number
3 (c)(iii) 3.51 x 100 ; (= 60%) 60% with no working
5.85
1)

STEMUP.CO.UK
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Question Answer Allow Reject/ Ignore Mark
Number
4 (a) fuel 7/ solvent / to make perfumes / sterilising Ignore vague answers such
/sanitising gels/ making esters / disinfectant / as cleaning products
cleaning wounds 7 biofuel (unspecified), petrol, (1)
cosmetics, biodiesel
Question Answer Allow Ignore Mark
Number
4 (b) 1. both forward and back reactions occurring / References to yield
(reaction) reversible ;
2. (both reactions) occur at the same rate ; (forward and back)
reactions cancel
3. the {amounts of substances present /
concentrations } are unchanged
(2
Question Answer Allow Reject Mark
Number
4 (c) (i) by using a (suitable) catalyst /phosphoric acid; any other named
catalyst / changes in
conditions
1)
Question Answer Allow Ignore Mark
Number
4 (c) (ii) any references to rate
1. forward reaction favoured/ equilibrium
moves to right ;
2. takes place with a decrease in the total ignore references to
number of {molecules / particles} / numbers of atoms
volume ; (2)
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Additional Science 5018H/1H
Chemistry 5038H/1H
C2 Mark Scheme

Question
Number

Answer

Mark

1(a)()

Need two points:

-ldea of chain

large molecule / chain / ‘repeating’ or ‘joining’
(unit of some sort)

-Second idea

made from (small) molecules / alkenes / monomers /

hydrocarbons / small chain (molecules) ;

[Ignore references to plastic]

(1)

Question
Number

Answer

Mark

1(a)(ii)

only one type of (single) monomer / only one
product / made from alkene;

(1)

Question
Number

Mark

1(b)

(note: H; - C bond as shown above is allowed)

Allow molecule with one C=C bond (carbons do not
have to be tetravalent) for one mark (molecule can
have any number of carbons);

[Allow correct dot and cross diagram

Molecules with no double bonds will score zero]

(2)

STEMUP.CO.UK
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Question
Number

Answer

Mark

1(c)

First mark:
>C=C< bond breaks / double bond(s) break / opens
up / OWTTE ;

Second mark - dependent on first being awarded:
then form new (covalent) bond / molecules then
bond / join / form chain / link ;

[Ilgnore ‘combine’ here]

2)

Question
Number

Answer

Mark

1(d)

any two of:
¢ melts or softens ;

o molecules would slide or move or separate ;
[Ignore particles/ atoms]

e no or weak cross-links or inter-molecular
forces (between molecules) ;
[Allow ‘bonds’ ONLY if it is absolutely clear
they are inter-molecular eg
- ‘weak bonds’ NO,
- ‘weak bonds between molecules’ YES
- ‘no intermolecular bonds’ YES]

[Ignore idea of bonds/ forces breaking or weakening]
[Allow layers/ chains instead of molecules]

(2)

Question
Number

Answer

Mark

1(e)

conserves resources / oil / energy /

prevents waste or rubbish / cuts down landfill use /
cuts down CO; release if they are burnt instead /
new polymer articles can be made /

slow degradation / non-biodegradable ;

[Ignore ‘better for environment’ ‘prevents pollution’
etc as too vague]

(1)

STEMUP.CO.UK
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Question Answer Mark
Number
2(a) 11.(p) 12 (n) 11 (e) 5;
Allow 2 correct for one mark;
(2)
Question Answer Mark
Number
2(b)(i) One electron (transferred);
From Na to Cl / Na loses and Cl gains;
(2)
Question Answer Mark
Number
2(b)(ii) ionic / electrovalent ;
(1)
Question Answer Mark
Number
2(c) Any two of
e strong forces / bonds / electrostatic
attraction / bonds hard to break ;
[Reject strong intermolecular forces]
e between ions / ionic bonding / ionic bonds;
[Ilgnore atoms / molecules here]
e a lot of heat / energy needed ;
[Ignore ‘high temperature needed’]
[Allow one mark maximum if covalent bonding or
intermolecular forces mentioned eg ‘strong covalent
bonds’ scores 1; ‘strong covalent bonds need a lot of
energy to break’ also just 1 only] 2

STEMUP.CO.UK
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Question Answer Mark
Number
3(a)(i) 2,8,8;
[Allow 2 8 8 / 2-8-8 etc or correct diagram]
(1)
Question Answer Mark
Number
3(a)(ii) Any two from:
unreactive (accept not very reactive) / stable ;
full outer shell / 8 electrons in outer shell ;
stops filament evaporating / reacting / burning /
oxidising / replaces or excludes air or oxygen ;
Ignore references to conduction of electricity
(2)
Question Answer Mark
Number
3(b) 20.2;;
[Allow 20.182 for 1 mark]
working with incorrect final answer scores 1:
(20 x 90.90) + (22 x 9.10)
100
(2)

STEMUP.CO.UK
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Question Answer Mark
Number
4(a) First mark for WEAK forces:

Weak forces / bonds (between molecules);

[Reject weak covalent, ionic or intramolecular bonds]

Second mark dependant on first - for intermolecular or

energy:

between (N;)molecules / intermolecular / requires

little energy to overcome;

‘Weak bonds’ = 0, ‘weak forces between atoms’ =0

as we assume these are N=N bonds unless otherwise

specified

(2)

Question Answer Mark
Number
4(b) 3 x shared pair of electrons between N and H (3 covalent

bonds);

lone pair / remaining 2 electrons on N outer shell;

[Notes:

-as long as numbers of electrons correct, allow any

combination of dots and crosses

-element symbols not required

-can only score 2 marks if fully correct

-if inner shells shown incorrectly, penalise a 2 mark

answer, but not a 1 mark answer] (2)
Question Answer Mark
Number
4(c) Mark for yield:

yield decreases / less ammonia / product;

[Ignore references to reactant for this mark]

Movement of equilibrium mark (does not depend on

first mark):

Equilibrium ‘moves left’ / gives more reactant /

endothermic reaction favoured ;

[Ignore ‘reaction would reverse’, ‘reaction becomes

endothermic’]

[Ignore rate arguments]

(2)

STEMUP.CO.UK
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Question Answer Mark
Number
4(d) increase rate (of attainment of equilibrium) /to
speed up reaction /a lower temperature can be used
/ more (frequent) successful collisions;
Allow lowers activation energy;
(1)
Question Answer Mark
Number
4(e) NH; + HNO;; > NH4NOs;
[reactant formulae;
product formula;
If formulae correct but unbalanced scores maximum
1]
(2)

STEMUP.CO.UK
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5018H / 5038H/ 1H (C2) Mark Scheme

Question Answer Mark
Number
1(a)(i) heat/ high temperature/ catalyst (can be specified);
Ignore pressure
(1)
Question Answer Mark
Number
1(a)(ii) alkene ;
Ignore named alkenes
(1)
Question Answer Mark
Number
1(a)(iii) contains C=C/ double bond/ not bonded with the
maximum number of atoms or groups/ triple bond;
Ignore spare bonds
(1)
Question Answer Mark
Number
1(b) molecule B with explanation:
contains more (than one) C=C or double bond/ 2
double bonds;
(1)
Question Answer Mark
Number
1(c)(i) weaker (inter-molecular forces) (in polyunsaturates)
/ ORA ;
(1)
Question Answer Mark
Number
1(c)(ii) hydrogen/ H;;
(1)
Question Answer Mark
Number
1(d)(i) (biological) catalyst/ controls reactions;
Ignore references to break down of food (in
guestion)
(1)
Question Answer Mark
Number
1(d)(ii) Lack of food breakdown, energy release etc leads to
explained impact on body/ body systems shut down/
metabolism slows OWTTE ;
Ignore references to disease fighting/ bacteria etc (D

29

GCSE 360Science Mark Scheme

March 2009
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Question Answer Mark
Number
2(a) 1. 9 protons in nucleus;
2. 10 neutrons in nucleus;
3. 9 electrons in shells Zorbits Zaround nucleus;
OR
1. Three sub-atomic particles named,;
2. Particles in correct places in atom;
3. Numbers of each particle;
(3)
Question Answer Mark
Number
2(b)(i) atom / particle/ group of atoms
that has gained/ lost electron(s)/ has a (positive/
negative) charge;
(1)
Question Answer Mark
Number
2(b)(ii) CaF;;
Reject CA instead of Ca
Reject F2 or CaF? instead of F,
(1)
Question Answer Mark
Number
2(b)(iii) Ca+F, > CaF,;
Accept multiples
Ignore state symbols
Reject word equations and incorrect symbols eg CA,
F2
(1)

30

GCSE 360Science Mark Scheme

March 2009
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Question Answer Mark
Number
3(a) Carbon can form carbon-carbon bonds in a chain/
forms stable/ strong (covalent) bonds;
(1)
Question Answer Mark
Number
3(b) tests to confirm findings/ further experiments/ test
new substance to see if new/ research to check
other scientists’ work;
(1)
Question Answer Mark
Number
3(c)(i) Layers or similar (of ions/ atoms), atoms or ions can
slide or move/ ions can move in sea of electrons;
[Reject any answer involving molecules or covalent
bonding] (1)
Question Answer Mark
Number
3(c)(ii) sea/ delocalised/ free electrons can move;
[Reject spare electrons or ion movement / covalent
bonding] (@D
Question Answer Mark
Number
3(d)(i) 1. shared electrons;
2. two (electrons)/ pair;
[Note: carefully explained multiple bonds can score
both marks]
(2)
Question Answer Mark
Number
3(d)(ii) 1. layers/ sheets/ plates (of carbon atoms);
2. arranged in hexagons/ each carbon forms 3 bonds;
3. delocalised electrons/ sea of electrons / free
electrons or electrons can move;
[Marks could be scored from diagram]
(3)

31
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Question Answer Mark
Number
4(a)(|) 2 HzOz 2> 2 Hzo + 02 .
formulae;
balancing of correct formulae;
Ignore state symbols, accept multiples
Reject words
(2)
Question Answer Mark
Number
4(a)(ii) Temperature mark
1. heat to required temperature/ surround by water
bath at required temperature/ measure
temperature (of solution);
Volume/time reading mark
2. after fixed time(s) take volume reading/ measure
time to produce given volume/ take time for gas
to stop evolving;
Further experiment mark
3. repeat at different temperatures/ repeat to
check results;
(3)
Question Answer Mark
Number
4(b) 1. X/ Y not catalyst(s) because time similar;
2. Z (best) catalyst become faster/ shorter time;
X and Z (catalysts) as time reduced scores 1 only
(2)
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