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tam Carract Answer ltem Correct Answer
i B 21 A
o A 22 B
3 C 23 A
4 A 24 a
5 A 25 B8
8 C 26 D
7 8 27 D
8 C 28 B
g C 29 8
10 D 30 [»}
11 D 31 D
12 D a2 D
13 A 33 B
14 C 34 A
15 D as C
15 B 36 A
17 A 37 c
18 D 38 B
19 B 39 C
20 c 40 A
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IGCSE Examinalions ~June Z007 0620 2
1 (a) {Experiment) 4 (1]
(b}{l) 3ord )
() 1or2 1
(e} (i) Band RS (1]
{Allow BR + BS; NOT numbers)
(i) AandR/S - {1]
(Allow AR + AS; NOT numbers}
{d}) Ring around OH group [t
(NOT C-O-H)
{e) iy MaCj(case must be corract for all letters) 1
{li} Carbon dioxide [1]
(NOT CGy)
2 {a) Correcl answer = 16 {2]
{incorrect answer bul 12 + 4 in working = 1 mark)
(b} 4 glectrons in outer shell of carbon;
1 electron in outer shell of each hydrogen;
corract pairing of electrona [3}
{if not methane = 0)
{c} (I} akane(s) 1]
i) any 2 distinct akanes e.g. propane + ethane [2)
a.g. butane + Iscbutane = ¥ -
two correct formulae = 1
{d} {I} carbon monoxide [1)
(i incomplate combustion/shortage of oxygen when fuel burnt, etc M
ACCEPT: shortage of air
NOT: lack of oxygen/iack of air
{e} (i} 2 (hydrogen sulphides); 3 (oxygens) {2)

idea of sulphur dioxide being acidic/dissolving In rainwater to form acld/forms acid ramn; 1]

stated effect on environment e.g. corrosion of metals/bulldings/breathing difficulties/rernoval

of minerals from soll causing root poisoning/loo acid for plants to grow

ALLOW: harmmfulipoisonous to animals/fish
ALLOW: destroys vegetation/water piants
NOT: poliutant/harms the environment
NOT: dastroys buildings/destroys animals
NOT: greenhouse gas/harms ozone layer

1
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{fi (i) any sultable a.g. balloons OR alrships/providing Inert atmosphere {for chemical processas/to

(i

{1ty

3 (a) ()

(i

(is1)

(iv)

{b}

(c)

(d) (i)
(i)

iy

inflate aircrafl lyresffor diversfin welding reactive metals/{inert atmosphere for) growing
crystals of semiconductors {(Ge, Si)for pressurising rackets 1]

ALLOW: for low tempaerature work
NOT: for advertising signs
NOT: for treating eye/brain tumours

noble gases (11
ALLOW: inort gases/rare gases
NQT: group 0/group 8

2 . 4}’

copper; siiver [2)
(if >2 elements apply +1 -1 rule)

(put spots) on {origin} line/on starting line; 1
ALLOW:spot drawn on the diagram

idea of substance which dissolves another (1]
NOT: substance dissoiving

solvent moves up paper,

different metalsfions/substances move at different rates/are absorbed belter or worse by the
paper/different Rf values/solubllity differences; [2)
NOT: differences in density/size/charge

zing chloride; hydrogen 2]
NOT: formulae

white;

NOT: creamy-white ‘

precipitate/solid formed (2]
anogde 1]
{allow) electrical conduction through solution/provide ions for conduction (1

ALLOW: (it's an) elactrolyls
ALLOW: Ideas of moving lons
mention of ions + electrons moving = 1 maximum

1 decreases in size/gets smaller/loses mass/dissolves elc;
NOT: processes or things which can'l be scen

2 increases in size/gets bigger/ gains mass/silver deposited on i/gets plated with
silverftums silver {21
MQT: processas or things which can't be seen

(retatively) unreactive/shiny/makes tham look nice or expensive, et {1
ALLOW: does not rust/corrode
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4 (a) (1)
(W)
(0) ()

(i1}

)
{c)
(i)

(i)

(d}
(e}

(f) (i)

(if)

5 (a)

(b)

any two of: fuel gas; petrol, diesel oil
any two of; naphtha; kerosene; fuel oll

Bunsen burner/source of heating
NOT: heat

larger surface area;

ALLOW: larger S/A

faster rale of reaction

ALLDW: sullable kinstic theory explanations
NOT: fas! reaction

NOT: ailow gas through the gaps

Insoluble
cracking

1 breaking down/decomposing using heat
{both idea breaking down and heal needed)
NOT: breaking down alone
NQT: breaking down using heal and catalyst

2 substance which speeds up a reaction
NOT: changes rate of reaction
NOQT: helps reaction
NOT: enzyme which speeds Up reaction

Any two of:

not enough petrol/correct fractions from distillation of petroleum/too much of non-petrol
fraclions;

can make more money/higher profits;

can produce other sultable named chemicals

NOT: removes unwanted malenals/impurities

NOT: better fusl for cars/good quality oll

2

correct displayed or graphical formula for ethene
ACCEPT: correct elactronlc dlagram

Any two of:

ethane has only single bonds/C-C bond;

ethene has (C=C) double bond

comparison of number of hydrogen atoms e.g. ethane has 2 more H's
NOT: unsaturated/saturaled

{compounds mus! be speciiied e.g. it has 2 doubie bond = 0)

lighled splint/expose to flame;
pops OWTTE (not consequentiat)
NQT: glowing splint

protons = 95; neutrons = 146

2 gleclrons round outside;

ALLOW: e for elsectron

2 protons In cantre;

ALLOW: p for proton

2 neutrons in centre;

ALLOW: n for neutron

nucleus iabelled

ALLOW: nucleus fdrawn) of 2 protons anc 2 eeu'ran+ [written)

(2]
{2
)

{2

(1
{1]

)

{2

)]
i1}

(2]

(2]

2

il
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{c)

€ (a)

(b)

{c)

(d)

{e)

0

(g} ()

(i

{iit)

(iv}

opposite charges atlract/+ moves to -
ALLOVY: piate A is negative

limestone (ALLOW chalk)
NOT: marble

heating/high temperature/heat/ralsed temperature
ALLOW: temperatures above 500°C

NOT: high temperature + high pressure

NOT: high tamperature + oxygen

carbon dioxide
ALLOW: CO,

(1]

)]

{1

(1

neutralising acids/putling on sollfin making cement, mortar, slaked lime, etc/drying gases or

organic liquids/making fertiiizers/decomposing dead animals
NOT: neutralise along ‘

NOT: making quicklime

NOT: in blast furnace

NOT: in consiruction ingustry

basic (oxide)
ALLOW: metal (oxide)
ALLOW: lonlc {oxide)

calcium hydroxlde

ALLOW: calclum hydroxide + hest
NOT: symbols

NOT: slaked lime

(s) = solid;

{aq) = aqueous (solution)/solution (in water)
ALLOW: in water

ALLOW: dissolved

ALLOW: aqueous = liguid

measure (decrease in) mass/measure welght/welgh/observe balence reading
NOT: amouni

at certain time inlervals/al various limes

NOT: measure rale

ALLOW: change in mass with time (=2)

Any 2 of:

temperature;

size of calclum carbonate lumps
mass of calclum carbonate used
ALLOW: amount of calclum cerbonate
IGNORE: volume/amount of acld

baxes 1 and 4 licked = 2 marks
1 correct + 1 incorrect box ticked = 1
»>2 boxes licked = 0

4

{1

M

i2)

(2]

12}
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1 {a) Aluminium or Devarda's alloy 4)]
NOT just foil
sodium hydroxide (1]
ammonia (evoived) [1]
smell or litmus goes blue (1}
Mark all four points independently
OR brown ring test 4}
iron {11} sulphate &)
in dilute sulphuric acid 1
conc suiphuric acid {1
{b) (I} add acid (1]
limewater not consaq to acid ™m
goes milky conseq to limewater [1)
[ilY correct word equation 1]
glucose -3 carbon dioxide + ethanol
Accept balanced symbol equation
Ignore “enzymes” in equation
not alcohol, not sugar
{¢).li) endothermic favoured by high temp or energy supplied
or increases yield {1)
or moves equilibrium to right
exothermic favoured by low temp or energy removed
or increases the yield (1

or moves equilibrium to right

endo takes in heat/energy and exo gives out heat/energy with no referance to equilibrium

{1] only

(i} high temperature increases the rate
or fast enough aiready

{d) (1) amide or polyamide or peptide or polypeptide

(i} correctlinkage
COND correct chain

At least one of each monomer with CH, groups shown or identified by a key

Chain must not be terminated by carboxylic acid or emino groups

1

&l

[
M
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2 {a) {i} higher (1)
{ii) increases down group {1)
{it) 2Li + 2H,0 > 2LIOH + H, 2]
"2" missing ONLY [1)
NOT word equation
{b} (i} ions can move in liquid 1
cannot In solid or only vibrate 1
{ii} electrons move (1)
ions move M
{iii}y hydrogen M
chlorine m
lithium hydroxide (1]
ignore references to anode and cathode
(c) {i} repeat with same volumes 1
no indicator 1
evaporate {1]
full credit for carbon method to remove indicator ‘
add carbon 1
fiter (1
evaporate (1]
{ii) 25/1000x1.0 = 0.025 M
0.025 conseq [1]
0.025 x1000/20 conseq 1)
1.25 conseq (1
Working not essential 1.25 molidm? (2]
3 (a) (i) layers can slip or move past each other W]
WOoK bonds of mtermoleciar Tarces ¢F Van der Waals forces betwean lavers m
(il) strong bonds N
each atom held in place or between ail atons or 4 bonds on each carbon
or tetrahedrat n
{b) QCcO 1]
4e in bonds (1]
all atoms 8e [1]
{c} close far apart
ordered or lzitice elc random
vibrational fast '
or move about fixed position random if not given above [6)

NOT free o move in any direclion
NOT forces
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(d} Diagram showing 1C to 40 (1]
show continuation or described as tetrahedral or looks tetrahedral {11
}f only error is silicon instead of carbon then max [1).
l ~ confinuation
0
L - fooks tetrahedral
o | o
~ ~
o
4 (a) (i) name of any other butene 1]
accept methylpropene
structure 1
If structure and name not for same alkene max {1]
{il} propanoic 1)
methanaic [1]
(b) (i) poly{butene) {1
correct linkage ]
accept carbon ~ carbon single bonds only in chain
any numberof C's 22
and correct number of hydrogen atoms on alf carbon atoms
correct repeat unit 1]
——— CH, CH
I
CH;
CH,
(i) buckelsipowisifibres itextiles/pipes incuiation packaging/fim{cling} etc 1)
Accept any sensible use of a plastic but NOT making plastic
{c) i) S8(g) i
(i) endothermic i1}
exothermic and exothermic 1)
C--H i
(iii) exothermic NN
exo terms greater than endo {1
Any attemnpt at a calculation does not have to be correct provided exo greater than <nde
(d) (i) diffusion (can be credited if in (ii})

(i)

diffuse at different rates
because different Mr
NOT just lighter lighter molecules acceplable
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5{(a){i} U or Pu (1]
235 238 (1]
i) number of neutrons or & neutrons more or 4 neutrons more | 1]
ONLY acceptable answers
{it) Xenon _ : {1
full outer shell or 8e or stable electron configuration/distribution/structure 1
(b) {I) K, Na, Mg or Zn or 50, or NaOH elc 1]
(i} ClhorBr; or Fe* or dichromate or manganate(Vl) etc (1]
{ill) equation from elther above [11
(iv) 4and1 1]
Til, conseq 1]
{c) starch used up/broken down [1]
hydrolysis or reacts with water "
catalysed by acid {1]
alf applied to - starch used up or hydrolysed 1)
forms glucose {1]
formula of glucose (1]
MAX 4]
(d)} {i} elecltronloss (1)
{ii) steel gains electrons M

{do not be concemed about the source of efectrons)
iron/steet cannot be oxidised

vl
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1(a} Beaker (1
{b)  Ice {1
Condenses/cools . M
(c) White/anhydrous/dry copper suiphate/cobalt chioride 1]
Blue/pink [1]
{d}  Suck gases through or similar [1}
2{a) Acid — measuring cylinder/burette/pipetie 1]
Zinc oxide - spatuia 1
{NOT balance)
{b)  Use of indicator or Reference to colour/pH 1
Refcrence to precipitate/solid of zinc oxide i1}
MNo more dissolves = 1
(<) Filtration 1]
{d) Heal/evaporate 1]
to crystalllsing point or similar 1]
{e.g feave for a fow days)
Heat to dryness = 0
(e) No need to warm the mixture or simliar/stop when b'ubbles stop 1
3 Tables
Experiment 1 aii comect {23
(-1 for any incomrect)
24
28
31
32
32
31
30
29
28
Experiment 2 all correct [2)

(-1 for any incorrect)

25
29
32
34
36
38
39
40
39



Table of results

Experiment 1

15

Volume of sodium Thermomster Température of
hydroxide added/cm? diagram solution/*C
33
. »
0 s 2
20
35
ko
5 . 28
20
38
H»
10 q, 31
Hao
=
» .
15 4. 33
20 |
33
‘ n
20 (s 32
130
25 31
30 30
35 29
40 28

(2]
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Table of resulls

Experiment 2

Volume of sodium Thermometaer Temperature of
hydroxide added/cm? diagram solution/*C
\ 0 . Y
[ - t i r
5 % " 29
"
10 | }{ . 32
15 ﬂ » 3L
20 %: 36
25 ﬁ . 38
| -
‘ -
|
| m "
i L]
35 . E} " 4 o
40 51 . 39

2]




el

40

35

30

17

25

20

-

50

= o
2 m

1./Poysee) ainjeiedwa) wnuxet

20

10

5
volume of sodium hydroxide /cm?

10
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{a) All points plotted correctly
(-1 for any incorrect)

Two smooth line graphs
Labelled

(b) Temperalure from graph (+ 0.5°C}

Indicated on graph

{c) Neutralisation/exothermic

{d) (i) Similarity — temperatures increase/rise
Difference - greater increase in Experiment 2

()  The sulphuric acid was more concentrated than the hydrochloric acid/reference to H,S0O,

being dibasic
{More reactive/stronger = 0}

(o) 24, 25°Crroom temperature

~»26°C reaction finished/loses heat io surroundings

(NOT cools down}

{f Use a burette/pipette to measure acidflagfinsulate apparatus

{NOT more accurate/digital thermometer)

4 (a) Cream/yellow
prec_ipitate

(b) Yeliow
precipitate

(¢) (if) Fizz/bubbles
Milky/white precipitate

{d) (i) Blue
precipitate
decpiroyal blue
solution/dissolves
{NOT disappears)

(e) Carbon dioxide

n o
{copper (1], 11 {1])

(3)
)
{1

(1]
(11

i
9
[
o

(1
il

m

(2]
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S(a) Calibrated (1
gas syringe 1]
{OR colflection over water [1] in a graduated tube [1])
METHOD MUST WORK - otherwise = 0
{b) (1) Poinis plotied correctly ]
Smooth line graph 1]
{it}y Resultat 2 minutes (1]
not on curve 1
(lii) Peroxide used upfreaction slowlng down 1]
{c) (i) 150cm’ it
(i) 6.8 »7 minutes [13
Must have unlis, 150 and 7 = [1]
{d) Repeat the experiment/somebody eise to do it (13
6 Mass of iron nail{s} noted 1))
in equal volumes of sea and fresh water it}
For set time interval 1
{< 1 day, > 1 week = ()
Same temperature 1.
Wash (1]
Dry (1
Reweigh i1
Compare = conclude {e.g. heavier nails mentioned) [
MAX 8]

NE stop marking when methiod ceases fo work

" {No nails = 0}
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itemn Corract Answaer ltem Correct Answer

1 A 21 A
2 2] 22 A
3 A 23 D
4 B 24 B
5 B 25 A
8 D 28 c
7 B 27 B
8 A 28 A
g D 29 c
10 C 30 8
11 =) N D
12 2] 32 A
13 B 33 A
1 A 34 D
15 C 35 B
i6 0 36 C
17 C 37 C
18 B 3B C
19 o 3g A
20 B 40 C
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11{a)

{b) {1}

()]
(iti)

{iv)
{c}
{d)

2(a)
(b)
()
(d) (i}

i

{e}

(£ (1)

{m

Any two properties e.g. high melting point / bailing point / form coloured campounds / form

complex ions / variable valency / hard / dense / {good) catalysts
IGNORE (elements) are coloured

Universal / full range indlicator paper / solution;
NOT: pH paper

indication of a {carrect) colour change

colour change without first point / universal indicator = 0
NOT: using pH meter / pH probe

NOT: litmus ot its colour change

pHB

charged atom {(or group of atoms) / charged particle
ALLOW: atom with more / less electrons

NOT: element In its oxidised state

NOT: charge on element

NOT: imbalance in charge

2
magnesium, zing, iron, nickel
add sodium hydroxide / agueous ammonla;

white precipitate;
soluble In excess

12}

{2l

(1]
{1

(1
tH

13)

{Total 11]

c
8
D
)

Irregularly arranged / no fixed pattern/ randomly arranged / scattered;
IGNORE: far apart, atc

moving randomly / rapldly / freely

two or more {different) elements / atoms chemically combined / bonded (both different
atoms + 'honded’ or equivalent needed for 2 marks

maolecules formed by more than 1 type of atom honded = 1

any reference fo mixture = G

sodium loses electron(s} (from outer shelf);

chlorine gains electron(s) (in outer shell);

one electron galned by CI / lost by sodium;

compilete electron shells formed / 8 electrons In both lons QWTTE;
aa electron transfers fromNato C1= 3 '

58.5 {2 marks)
1 mark for correct extraction of data but incorrect answer
IGNORE: units ‘

11
iy
(1
(n

2]
(2}

14}

(2]

[Total 14}



25

Page 2 0f 4 Mark Scheme Syllabus | Paper
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3(a) 5 ' (1
() atormic / proton number 1
(&) & M
{d) any element up to and including group 5 in this perlod:
ALLOW symbols (1
{8} ()} 2 atoms (in molecule); {1
several / a few/ atoms / small clusters of atoms covalently bonded [2)

(i

4 (a)

(b}

{c}

(d)
(e) {i)
{19

(1)
(iv)

0

(9}

{both a few atoms and covalent bonding needed for 2)
several / a few atoms / small clusters of atoms bonded =1
no mention of bonding =0

2(Cl) {1}
(Total 8]
carbon dioxide (11

catalyst / definition of catalyst;
from living organism / blological substance / protein (2]
NOT: natural substance / organic / an organism

distillation / distilling,;

some idea about process of distillation e.g. using a condenser / boiling and_
condensing, :

NOT: heating and cooling

idea of one figuid coming off / condensing / evaporating first / more readily OR

implication of different bolling points 13}
correct displayed or graphical formula for ethano! including O-H bond 11}
addition {1}
speed up rate of reaction o (1
NOT: alters rate of reaction

ethene - (1
100°C {2}
100/ 100° = 1 mark

<or>100°C=0

incorrect units = 0

fued / soivent / cleaning fluld 7 in (atcoholic) drinks / for making named organic
substance {e.g. esters / carboxylic aclds) / sterilizing agent / any other suitable use i1

carbon dioxide; water : (2)
[Tota) 15)
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5 {a) element + contains only one sort of atom (BOTH NEEDED) R}

(b}

(c} ()
m
()

{d}

{e) (i)
(i

8 (a)

(b} (i)

{1

ALLOW: contains only carbon
NOT: contains carbon

covalent (1
25 (1)
CraHioN; 1]
14 1
diamond;

use of diamond e.g. cutting / drilling tools / jewellery;

graphite;

use of graphite e.q. pencil leads / lubricant / tennls racquets / golf clubs / as an

electrode, etc (4]

carbon manoxide (1)

co (1}
[Total 11}

oxldised; reduced : [2]

fizzing / bubbles / effervescence / iron dissoives / mixture gets warm / green solution

formed 1)
NOT. gas given off ‘

word filter or filtration needed somewhere (can be as fiter funnel);

diagram of apparatus with filter funne! and filter paper (6r stated in words);

aluminium oxide on filter paper;

NOT: residue

some indicatian that iron chioride solution goes through fitter paper {4
NOT: filtrate

exothermic £}
welding / cutting metals {41

NOT: to melt things
[Total 8]
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7{a) 2.8% 1
{b) evaporate some of the water [1]
NOT: heat the water
{c) decreases [
{d) anode / positive (etectrode} / carbon {electrode) / graphite {electrode) i
{8) conducts electricity (1]
NOT: inert
1) is a liquid 1
{g) sodium hydroxide; hydrogen 2]
(h)  1950-1960 B
hn {2l

(it}

addition; polymerisation

does not conduct electricity / non-conductar

(1]

{Total 12]
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An incorrectly written symbol, e.g. NA or CL, should be penallsed once in a question,

In the mark scheme if @ word or phrase is underlined, it {or equivalent} is required for the award
of the mark.

(......) is used to denote material that is not specifically required.
OR designates alternative and independent ways of gaining the marks for the question,
or indicates different ways of gaining the same mark.
CONR indicates that the award of this mark is conditional upon a previous mark being gained.
Unusual responses, which include correct Chemistry that answers the question, should always

be rewarded - even if they are not mantioned in the marking scheme.
Ali the candidate's work must shaw evidence of being marked by the examiner.

7 (ay i

(i}

(i)

(iv}

(b) ()

W
{c}

mw
(1)

incomplete combustion or oxidation

carbon
or fuel
or named fue! that could be used in a vehicle - petrol, etc.

{carbon monoxide) reacts with oxide of nitrogen
to form carbon dioxide or complete combustion

OR equation of type below for bath marks
2NO + 2C0 = 2C0:+ N,

OR forms carbon dioxide
or uses carbon monoxide faster

reduction
COND electron gain or decrease in oxidation number

bromine (water)
colouriess NOT clear

OR potassium manganate(VII)
pink or purple to colourless
OR pink to green

high temperature or heat
back reaction endothermic or moves to left

OR low prassure
feft side has higher volume of gases or more moles 0f gas

OR remove carbon monoxide
reaction try to replace it

OR eneryy needed
bonds breaking or to decomposa N{CO),

electrolysis

saturated only single bonds or substitution reactions
unsaturated contains double bonds or addition reactions
accept examples ’

ester

hydrolysis ot saponification

sodium hydroxide (solution)

heat or form glycerol (and soap)

ONLY aiiow heat if sodium hydroxide given
Any TWO

11
]

(1]
)

(1]
8]

il
M
{1
i
(1)

(1)

(1
{Max 2]

[Total 18]
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2 (a) (i} liguefaction or liquid air 1]
fractional distilation (1]
{ii) medical use or welding or cutting metals or diving or making steel etc [

NOT just respiration or breathing

[} {1} carbon dipxide + water = glucose and oxygen n
Accept carbohydrate NOT starch
if all formulae are correct accept symbol equation

(1) chiorophyl i

{ii) rate of photc;synthesis depends (1]
on Intensity or brightness of light [1}
more light more oxygen ONLY [1]

{iv) greater slope ‘ {1]
through origin ‘ )]

(v} silver saltor Ag’ (1}
reduction or decomposition or silver, Ag, forms [1)
any reference to photography {1}
OR plastics
biodegradable

prevent littler or more easily disposed

OR chiorine or bromine

alkane

to make chioroatkanes or bromoaltkanes

OR solar panels to make electricity ONLY (2]

(¢}  *0.02 ' (1
0.03 notconseq ]
*0.08 conseq to above (1
3 accept gither as ratiooron n = 1
Accept ratio conseq ta answers designated by *
[Total 16)
3(a) 5 [)
25 {1
{0 {1} correct equation ) 11
' CaHas + Cl; = CH;;Cl+ HCI
(] substitution or chlorination or halogenation {11

NOT exothermic

(c} (i} same molecular formula (C3HaO) {
THEN different structural formulae I
same detail about structure - functional group on different carbons [

(1} different bolling points [1]

(i) (acidified) potassium dichromate or potasslum manganate [
ignore oxidation states

(ftv} name of any ester ) i
COND correct structure must relate to name {21

SF of any ester that does not refate to name onfy (1]
correct SF of any ester but name mark above not awarded |2}
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(d){l) haat

{

4(a) (i)
(i)

{b)

{c} {ti
Y
() (N

(e} (1)
{y

YR
{1

catalyst (if specified must be correct)

cracking

details of chemistry forms shorter alkane and alkene
any TWO

water / steam accept hydration but not hydrolysis
COND catalyst (if specified must be correct} or haat

OR bubble Into conc sulphuric acid
add water

heat (lgnore alr) or roast NOT burn

zine sulphide or roast or bum or sulphur dioxide formed

zinc oxide

reduce with carben or dissolve zinc oxide in sulphuric acid and electrolyse
NOT electrolysis of blende or oxide

hydrochloric acid
excess zinc oxite
filter

OR add hydrochioric acid farms (zinc chioride and) water

brass bronze (2% zinc) diecast alloy
copper copper aluminium

zlne more reactive than iron
oxygen / water
zinc reacts first

OR any coherent explanation of the type below that has three valid paints:
zinc reacts in preference to iron
zinc loses electrons more easily
zine forms lons more easily
protective layer of zinc oxide

it is more easily oxidised

forms a cell

electron flow from zinc to lron
steel cannot lose electrans

zinc Is anodic

sacrificial protection

Zn-2e = z2n*

Higher reactivity metal instead of Zn

i
1

{Max 2)
!
1)
(1]
1]

{1l

or lower instead of iron or bigger diference in reactivity or increase concentration of

acid
hydroxide
0, + 2H,0 + 4e = 40H

unbalanced only[i})
O, + 2H,0 + 2Fe = 2Fe{OH); 2]

(1
[1]
(2

[Total 17]
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5(a)(h)
(i)
by (0
(i)

{c)

{d} (i

(i)

(i)

{iv)

bleach

kills bacteria or germs or micto organisms
double

both electrons from sulphur or equivalent
2+ an Mg

2- and 8e on sulphur

1Mg: 15

completely ianized or good proton donor

(1
(1]
(1
(1]
)]
{1
i1
{2

for explanation based on high concentration of H* or low pH or proton donor ONLY [1)

word equation correct
water missing ONLY [1]
accept correct symbol equation

2NaOH + H,S04 - NaS0, + 2H,C
unbalanced {1} NOT werd equation
or NaDH + H,50, - NaHS0, + H,0

Mg+ 21" = Mg?" + M,
molecutar equation ONLY [1] NOT werd equation

{2

(2]

(el
[Total 15]
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1 (a} Boxes completed to show
beaker (1), pipette (1}, burette (1} {3}
(b) indicator (1), colour change (1) 2]
{c) repeat the experiment / pH meter M
{Total 6}
2(a)  cathode/ negative ' (1
{b) silver 1)
{c) sliver nitrate (1) solutlon {1} {2]
any silversalt not Ci°, I’ :
{d) (I} silver will not coat / stick or similar jL)|
{1y to glve even coating / all of i gets coated 1]
{Total 8]
3(a) to increase ease of extraction / surface area, etc 1]
)] if hot yeast is killed 1]
{c) spatuia (1]
(d} best temperature for yeast (1) too cool does not muitiply / veast is killed > 40°C(1) 2)
(e} to pravent air (oxygen)} / bacteria entering i1
to allow CO, to escape {1}
N4  3-4days (1) + (1) forunit _ 12)
g 10 days | it]

Tt

yeast dies (1)
no sugar / solution toa concentrated re alcoho!l / orange juice all used up (1) (2
{Total 12]
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4 (a) pops (1
hydrogen 1]
Table of Results
(sl

All readings carrect (3) marks, (-1 for any incorrect)
25 28

28 33
26 37
25 39
25 42
.25 45
_Iexperimen! lengih of magnesium initial temparature maximum tamparature
fem ol acidG of acid/C
130 a5
1 1 = 95 | i | 28
420 25 |
H Koo - 35
2 2.5 (25 9. 6 3¢ 33
H 20 25
H Hao 40
3 3 S EFTES Q 6 as 3':,7-
I 320 30
30 45
4 4 25 Q 5 40 33
20 35
30 : 45
5 5 s | QF H Heo LQ-Q
20 H 1935
a0 50
’ 6 s | D5 s | 45
20 40




(b}

all points plotted correctly
(-1 for any incorrect)
straight line best fit

maximum temperature reached/°C

BO

60

40

20

36

S
13 NI
T
1
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i
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JY 1 g o o T8 N oy
nRw .

- I -4

- R B I N .

N

2 3 4
length of magnesium/cm

3]
1]

(4]



(c)

(d)
{e) (1)
)]

(f)

5 (a) ()
{b)
(G}

(e)
N
{(9)

8 {aj

(b)

(c}

{d}

37

temperature from graph (+ 1°C) I 1]
indication on grid [
exothermic n
experiment 6 [

largest plece./ greatest concentration Mg {1) .. more reaclion / collislons with acid particles
ete, (1) (21

use a burette instead of m. cylinder / insulate / lag apparatus (1)
more accurate / reduce heat losses (1)
rapeat (1), average (1)

same Inltial temperatures (1) .. easy comparison {1) frmax 2]
[Total 17]

green (1) precipitate (1) frmax 2]
red / brown (1) precipitate (1) {2}
green {1) precipitate (1) (2}
brown (1) {1
ammonia [1)
ammonium [1]
sulphate 1
: {Total 10}

Universal ndicator solution / pH paper (1), read pH from chart (1) / use a pH meter (2){max 2]

chromatography (1) paper (1)

apply cola (1) separation with solvent (1) [max 3}
can open under water 1o collect gas In graduated tube / m. cylinder {1)

fited with water (1), syringe = 0 (would not work) {21
limewater [1]
milky (1

not lighted splint
[Total 9}
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itemn Carract Answer ltem Corract Answer

1 B 21 D

2 o 22 A

3 B 23 D

4 B 24 B

5 A 25 C

6 D 28 B

7 B 27 C

8 C 28 A

9 D 29 C

10 B 30 B

11 A 3 C

12 B 32 B

13 D 33 C

14 {0} 34 A

15 A 35 B

16 C 36 D

17 A 37 A

18 C 38 C

19 B 39 D
20 A 40 c
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1 (a) splint relights/ glows brighter;
litmus paper bleaches/ goes white;

NOT: goes red
{bubble through) limewaler,
ALLOW: caicium hydroxide i3]
(by(i) A (1]
(i) D (11
(iii} carbon dioxide 111
ALLOW: D

{c){i) (diagram showing electrons as dots, crosses, dashes elc with}
2 electrons in Inner shell + 8 electrons in middle shell;

7 electrons in outer shell [2)

(ii) 2 joined atoms with correct number of outer electrons,
1 pair of bonding electrons 2)
{d){)) (mefting paint will be) high {11
—.(ii) (boiling point will be)(very) low ]
(ifi) wil! conduct electricity [}

ALLOW: good/ high
NOT: poor/ bad conductor

2 (a)(i) copper ol
ALLOW: zinc
ALLOW correct symbols
(i) arsenic/ As [1]
{lii) 78 (%) [

(b) copper too soft (alone)/ alloying hardens or strengthens/ more resistant to
corrosion [1]
NOT: heat resistant/ higher melting point don’t conduct heat as well
NOT: reference 1o rusting

@C (11
(@)i) Oz -
{il} copper(ll) chloride + water (1 mark each) 2]
ALLOW: copper chloride
NOT: steam
NOT: copperi{l} chlotide
{iii) reacting with an acid/ neutralising acid M

|
L NOT: it is alkaline / metal oxides are basic
L NOT: symbol equation

(e) (fractionat) distillation [

(i) ALLOW fow level answer referring fo only one of changes e.g
vibrate more/ move faster/ greater movement {1]
(if) Any two of description of proximity of particles in any of (s), (1) or (g) but it must be

made clear which state is being referred to e.g.

Solid: particles close logether/ touching,

Liquid: particles close together
ALLOW: begin to spread/ {slightly) more spaced (than in solid},
Gas: particles far apart / (completely) spread out /spaced more (than in a liquid)2]
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(iity Any two of description of arrangement of particles in any of (s), {I) or {g) but it
must be made clear which state is being referred to e.g.
solid: reguiady arranged;
ALLOW: particles lined up
NOT: close together
liquid: randomly arranged/ no fixed arrangement

NOT: looser
gas: randomly arranged/ no fixed arrangement
NOT: looser 4]
3 (a)19;20; 19 {3]
(b)(i) hydrogen / Hz M
NOT: H

(ii) measure volume of gas (in syringe)/ take syringe readings/ how far syfinge moves,
NOT: ‘using the syringe’
NOT: releasing more gas
for (same} time period; {or same volume for different time);
some Idea of keeping conditions the same/ same amounts of materials/ same
temperature 3
(iil) increasas {down the group) 1]
" ALLQYY: more vivleni / greater/ faster e
NOT: reaction gets sironger :

{c)i) neutralisation / acid-base {11
ALLOW: exothermic
NOT: redox
{il} base 1
(iii} 3 and 4" boxes ticked (1 each) (2]
4 (a) substance which reieases energy when it burms/ combusts [1]

ALLOW: releases heat when it burns
NOT: it is lammable

NOT: substance which releases energy
NOT: substance that creates energy

{b)(i}) giucose 1
NOT: sugar/ sucrose/ fructose etc
NOT: Cet120s
(ii) catalysts/ definition of catalyst; from living things / proteins 2]
(biological cataiyst = 2)
NQOT: (enzyme} is a living thing/ bacleria etc

{c) distilation i1
ALLOW: description of distillation e.g. boiling and condensing
NOT: heating/ evaporating and condensing UNLESS temperature of 79°C or above
mentioned

(d) Any 2 reasons :
e.g. less poiluting OR less smell OR less fumes;

ALLOW: no sulphur dioxide
NOT: doesn’t produca nitrogen oxides
conserve supplies of petrol,
petrol useful for other things e.g. making plastics;
alcohol can ba made from renewable resources,
NOT: does not cause poliution
NOT: does not produce carbon monoxide

NOT: flammability comparison - 2]
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(8) hydrogen/ methane/ LPG/ DERV
ALLOW: natural gas
ALLOW: diesel
NOT: electricity (1]
NOT: gas h

f) nitrogen oxides: acid rain/ breathing difficulties etc;
NOT: kiiis/ pollution
lead compounds; damage to brain (in children) / damage to nervous systerr/ [iver  [2]
NOT: Kills / poliution

5 (a) 1{g) Q]

{b){i) correct displayed formula 21
(corvect displayed formula except ~O ~ H shown as-OH =1)
(ii) OH 1 alcohol(ic) hydroxyl 1
NOT: OH / hydroxide / alcohols
(c) ring around COOH 1]
{d) carbon, hydrogen, sulphur, oxygen, sodium 2]
4coret=1 :
NOT: symbols
(e)(l) addition 1]
(il) orange/ orange-red/ red/ brown,
NOT. yellow
to colourless / decolourized [2)
NOT: clear
{iii) has a double bond 11}
ALLOW: unsaturated
; (iv) covalent; molecular 2]
; {v) compounds; functional 2]
1
f 8 (a) KMnO, dissalves / idea of particles released from surface of crystals/ KMnO, soluble;
; diffusion,
: : ’ explanation of diffusion in terms of muvement of water/ solute moiecules [3]

ALLOW: potassium manganate particles spread out through water
NOT: bald ‘potassium manganate particles spread oul’
NOT: references to osmosis/ moving from strong to weak solutions

{b) evaporation (1]
ALLOW: crystallization
NOT: distillation
{c) 158 [
(d)2on left hand side 1]
() Any three of

high(er) melting/ boiling points;

greater density! high density:

form coloured compounds NOT they are coloured,

variable oxidation numbers/ form several types of compounds with same eletments/
variable valency/ more than one (positive} ion;

catalytic activity ’ 3}

R S ey
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(N(i) suitable workable apparatus e.d. test tube or other vessel with bung and
delivery tube with source of heating;
NOT: open test tubes etc leading to delivery tube
NOT: completely closed apparatus
surfaca for cooling e.g.delivery tube/ condenser! plata suitably placed;

receptacie for collecting water [3)
(ii} can be made to go in the opposite direction / can be made to go In either directiory

can go backwards or forwards/ products change back to reactants 11
NOT: can be reversed
(iii) blue;
1o while,
NOT: to colourless/ clear / decolourises (2
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. }Vhen the name of a chemical is demanded by the question, a correct formula
is usually acceptable. When the formula is asked for, the name is not acf:?ptable.

* When a word equation is required a correct symbol equation is usuall acceptal
If an equation is requested then a word equation is not usually acccptgblc. ble.

¢ An incorrectly written symbol, e¢.g.NA or.CL, should be penalised once ina
questiorn.

In the mark scheme if a word or phrase is underlined it(or an equivalent) is required
for the award of the mark.
(......} is used to denote material that is not specifically required.
OR designates slternative and independent ways of gaining the marks for the
question.
or indicates different ways of gaining the same mark.
COND indicates that the award of this mark is conditional upon a previous mark
being gained.
¢ Unusual responses which include correct Chemistry that answers the question
should always be rewarded-even if they arc not mentioned in the marking scheme.
> All the candidate’s work must show evidence of being marked by the examiner.

r ) 1 (a) () Aoy metalabove aluminium Na, K, Ca, Mg etc 01
(i) 1f (i) is correct then word equation 1
(iii) comseq to (i)} symbol equation (2]
If not balanced ONLY (1}
b) () AP + 3¢ => Al 2] -
For Ai** ONLY [1] anywhere in equation
(i) bauxite | [1]
(iii) molten or liquid or fused or homogeneous [1]
cryolite (1}
(iv) oxygen from oxide or formed at anode or
implied it is formed [1]
carbon {(anode) to form carbon dioxide (1]
() (i) packaging of food or window frames or roofs 1
accept “cans”
NOT aircraft cars etc
(i) low density 1
light alloys for aircraft [1]
or electrical cables
good conductor
or foil
malleable

or cooling utensils
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e 5oy romiinthnhen

good conductor of heat
If use repeated with different properties then 2/3

(d) (i) protected by oxide layer or temperature/energy

heat low ‘ {1
(ii) removal of oxide laycr 1]
temperature/encrgy/heat increases 1]
NB comunents must relate to this reaction
TOTAL = 17
2 (a) () limestone or quicklime or calcium oxide [1]
or marble or chalk or calcium carbonate
NOT just lime
'(ii) e and SO . o [2] s
(iii) blue precipitate accept light blue precipitate
then blue solution 1}
dissolves or solution 1]
deep blue 1}
b Light
chlorophyll
water and carbon dioxide
react to form (glucose) and oxygen 4]

or equation (2]

(c} (i) provides enzymes or named enzyme or catalyst or anaerobic

respiration of yeast cells {1l
(ii) oxidises alcohol (1
to ethanoic acid or acetic acid or vinegar [

accept anaerobic [1] and respiration [1] if not credited in ()

(iif) above *kills” or denatures yeast
lower slows reaction
most efficient/best/suitable temperature for enzymes

any TWO (2}
NOT repeat optimum '

(d) butaneic acid [1]
propanol (1}
names only
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TOTAL = 17
3 (a) () amide amino acids {2]
or peptide
ester carboxylic acid or salts or glycerol (2]
or soap or fatty acids
sugar or glucose or named sugar (1]
(ii) nylon(s) or polyamide 13
polyesters or terylene or dacron 1]
(iii) bromine (water or in organic solvent) {1}
" _remains brown/orange.red/orange/yellow ... S 1§ -
NOT stays the same
goes colourless [1]
OR potassium manganate(V1I)
{b) (i) catalytic converter 1]
(ii) combustion [1]
incornplete or insufficient oxygen [1]
(iii) no carbon compounds or carbon monoxide formed
or reduced oxides of nitrogen
or no unburnt hydrocarbons
or only forms water
or water is not a pollutant
ANY ONE (1]
(¢ (steam) and alkane [1]
heat or catalyst or details of chemistry — forms carbon monoxide/dioxide
and (hydrogen) {1}
OR clectrolysis [13
brine or acidified water
or hydrogen forms at cathode (1}
OR carbon/coke [1]

heat or details of chemistry — forms carbon monoxide/dioxide and

(hydrogen) (1)



S0

Page 4 Mark Scheme Syllabus Paper
IGCSE Examinations — June 2002 0620 3
TOTAL = 16
4 (a) (i) fluorine (1]
(ii) iodine and astatine (]
() () Ch + 2Br => 2CI' + Br; [2)
not balanced ONLY [1]
(i) because it has lost clectran(s }(Must be electron transfer) 1]
Not conseq because it took electrons from the bromide [1]
or chlorine gained electrons
or bécause chloriiie was reduced
(iif) Iodide or metals or iron(ll) etc (1]
not jodine accept iodine ions or alkene
{c) P and 3Br 1]
COND upon first mark being awarded '
3bp and labp around phosphorus [1]
Be around each bromine 1]
if charges then first mark only
(d) (i) balanced 11
(i) pH (1]
phosphorous acid has higher pH 1]
OR electrical conductivity [1]
phosphorous acid poorer {1]
. OR reaction with named metal or carbonate [1]
hydrobromic faster [
OR pH indicator 1
correct colours [1j
(e) (i) proton or hydrogen jon [1]
(i) base or proton acceptor or clectron pair donor ]

TOTAL = 15
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Item Correct answer Item Correct answer
1 C 21 D
2 B 22 D
3 c 23 B
4 D 24 A
5 A 25 A
6 C 28 D
7 B 27 D
g8 A 28 B
o B 29 C
10 B 30 D
1" B 31 B
12 A 32 D
13 A 33 A
14 D 34 A
15 D 35 A
16 B 36 c
17 A a7 A
18 B 38 B
19 Cc 39 B
20 D 40 Cc
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1 (a){l} alkane

() correct formula showing all atoms and bonds

ALLOW: correct dot and cross diagrams

(i) natural gas

(b)i) 78%
ALLOW: 77-79%

(il) boron/ carbon/ oxygen/ fluorine/ neon

{c)(1) speed up reactlon/ lower actlvation energy etc
NOT: starts the reaction/ alters the rate of the reaclion

(i} Increases

(d)(1) 2 (NH,)

(il) reversible reaction/ reaction reaches equilibriumy/ equilibrium reaction/

reaction can go backwards as well as forwards

(e) molecules arranged randamly;
molecules close together
gas structure =0

{H (damp red) litmus paper/ universal Indicator paper

turns blue

ALLOW: HCI vapour,; white fumes

(g)(i) Increase growth of planis
(") sulphuric acid

2 (a) charged species/ charged atom/ charged group of atomns

(b) calclumy Ca®

(€) 2 (in front of @)

(d) any two of: calcium sulphate/ sodium chloride/ sodium hydrogencarbonate/

sodium sulphate

ALLOW: calclum hydrogencarbonate; calclum carbonate

{e) CaCl;
f Wl

(2 If all correct 1 If one mistake)

{g) filter paper In filter funne;

receptacle underneath with water shown in it - labelled;

clay/ residue on filter paper -labelled

(1
(1

(13
(1
(1
(1)
i1

(1
1

(2)

(2]

Q)|
(]
(1]

{2
&l

(2]

[
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3 (a) chiorine: yellow-green/ green;
F NOT: yellow
t lodine: black/ grey/ grey-black;
' fluorine: gas
{ bromine: liquid . 4]

(b} ALLOW: between 140 and 250(°C) (Inclusive} [aclual = 184°C] (1]

{c)(i) chlorine + potassium bromide — bromine + potassium chicride
(2 If all correct / -1 per error) " [2)

(i1} chlorine
bromine
lodine 1]

(d) Any suitable use e.g. in swimming pools/ disinfection/ slerilizing water supplies etc/
killing bacterla / for bleaching/ In making Insecticides/ making dry cleaning fluids/
making correct, named inorganic or organic chemicall making matches/

making fireworks/ recovery of tin or aluminium from scrap metal [1]
{e) covalent {1]

4 (a) Substance conlaining carbon and hydrogen and perhaps other elements/ oxygen  [1]

(b)BandC {1]
ALLOW: correct formulae/ names

() A : (1]
ALLOW: correct formula/ name

(d)D i1l
ALLOW: correct formula/ name

(e) A [1]

ALLOW: correct formulal/ name

(N(1) gives out heat/ raises temperature of surroundings 1]
ALLOW: gives out energy

(i) carbon dioxide; water {2}
ALLOW: correct symbols

{ili) carbon monoxide 1]

ALLOW: CO
(g) CHyO2 (1
(h) 88 ' )

(i} chromatography ' (1}




63

; Page3of4 i Mark Scheme Syflabus | Paper
¥ IGCSE Examinations -~ November 2002 0620 2
t
i 5 {a) rock which contalns a particular metal / reck from which metal can be extracted 1

ALLOW: mineral {in place of rock)
(b) limestone (]
{c)()) iron oxide + carbon —iron + carbon monoxide 1
ALLOW. Iran(lll) oxide
NOT.: iron(ll} oxide
(iiy removal of axygen from compound / decrease in oxidation number / gain of
elsctrons _ M
ALLOW: addition of hydrogen

(d)(i) the air 1]

(i) absorbs heat / takes In heat from the atmosphere/ temperature of
surroundings falls 1]
ALLOW: absorbs/ takes in energy

(eX(i) healed / made moiten;

oxygen/ oxygen enriched air blasted through it (2]
(i) car bodies/ machinery etc (1]
NOT: cutlery/ chemical plants
{f)(i) lower pH, the faster the corrasion M
NOT: more acidic, the faster the corrosion
(i) higher temperature leads to greater corrosion; 1]

{acid/ air} particles moving faster at higher temperatures / particles have

more energy at higher temperalures;

NOT: sleel particles moving faster

NOT: vibrating faster

more collisions (with steel) {2}
{ill) sulphur dioxide / nitrogen ox|des;

sulphur dioxide: burning fossil fuels/ power slations/ volcanoes etc

nitrogen oxides: car exhausts/ burning fossil fuels etc [2)
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!

6 {a) distiliation 1]
{b} (round-botiomed) flask 1]

(¢) cools down vapour / lowers lemperature/ idea of cooling; .
so that vapour is changed to liquld / so vapour condenses 2}
(d)iypH7 (1)
(iy 100°C 1]

NOT: 100

| (e)(i) 24(g) (1]
| (ii} calclum carbonate! CaCO, (1
i (lliy magnesium chioride (1]

{iv) acidtfy with hydrochloric or nltric acid;
add barium chloride;

white precipitate, (3]

{f)(i} ions; :
{frea to) move [2]
(i) anode: chlorine; ¢athode: sodium (2]

(lii) graphite/ carbon (allow Pt) ) - M

e e T T T
P PR PR
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In the mark scheme if a word or phrase is underlined lt(or an equivalent) is required for
the award of the mark.
(......) is used to denote material that is not specnﬁcal]y required.
OR designates alternative and independent ways of gaining the marks for the
question.
or indicates different ways of gaining the same mark.
COND indicates that the award of this mark is conditional upon a previous mark
being gained. )

» Unusual responses which include correct Chemistry that answers the question
should always be rewarded-even if they are not mentioned in the marking scheme.

1 (a) (i) vanadium(V) oxide as catalyst - ignore oxidation state
and accept no oxidation state
temperature 300 to 600 °C
pressure up to 10 atmos, accept atmospheric pressure
volume ratio of gases either 2:1 or slight excess of oxygen

: ANY three {3]
: (i) decrease (]
d COND back reaction is endothermic or same argument based on
g forward reaction is exothermic [1]

or increase in temp favours back reaction

(iii) dissolve in (conc) sulphuric acid NOT dilute (1]
add water or dilute (1
(b) sodium hydroxide or carbonate or hydrogencarbonate
(1]
zinc oxide or hydroxide or carbonate (1]
NOT zinc

barjum nitrate or chloride or hydroxide or barium ions [1]

neutralisation NOT acid/base (1
{c) (i) copper sulphate or anhydrous copper suiphate (1}
accept “unhydrated”
NOT formula
(ii) goes blue or becomes hot or steam (1]

(iii) copper oxide (1]
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(b) Al;S, (1]
| SiyPy [l]
! (¢) (1) silicon (1]
(i) sodium {1}
(i) sulphur or chlorine (1]
(d) unreactive or incrt or does not react [1}
(e) 3Nato iP 28]
COND next two marks
j correct charges [1]
i 8¢ around P {1
If covalent then only one mark for 3Nato 1P
) ) 11.523 = 0.5 [
() 0.25 (1]
conscq to (i)
(i) 0.25 x 32 = 8 g n
conseq
(iv) 20¢g 1]
only conseq to (iii) if answer to (iii) is less than 10
NB If (ii) is 0.3(125), no excess is possible, (iv) ZERO
TOTAL = 16

4 (a) (i) wiring NOT good conductor

pipes

utensils

roofs

electroplating
lightning conductor
bi-metallic strips

NOT coinage metal or any other use than involves an alloy

TWO from above

[21

IR I R AT e e S T T
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(ii) regular array (1]
! different sizes : (1]
I delocalised or mobile or free electrons 1)
(b} (i) copper deposited or mass increases {1}
(ii} copper goes into solution or mass decreases B}

(i_ii) Cu2+ _} 2c.==> Cu [l} . ..‘.... - .
(iv) oxygen (1]
sulphuric acid accept hydrogen sulphate 1)

(c) (i} cells produce electricity or exothermic or change
chemical energy into electrical energy 1

electrolysis uses it or endothermic or change
electrical ¢nergy into chemical energy [1}

(d) (i) CuO + C ==> Cu + CO
or2CuQ + C ==>2Cu + CO,
or any other correct reductant — hydrogen or metal [1]

(ii) Copper(Il) hydroxide = copper oxide + water [1]
accept symbols

(ili) 2Cu(NO3); ==. 2Cu0 + 4NO; + O, (2]
unbalanced ONLY [1]
NOT word equation

TOTAL = 16
5 (a) molecular formula n
Must be able to give isomers, need not be alkenes
two corresponding isomers {2
If do not correspond then MAX [2] out of [3}
(b) (i) ethanol (1]
structure nm
(ii} ethane [1]
structure (1]
{c) (i) many simple molecules or monomers (1]
form one large oneor macromolecule or chain f1]

DT

g T S ST A
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(i) addition polymer only one product- the polymer [
condensation - polymer and water etc [1}
(i) correct unit (1]
COND evidence of polymer in structure eg shows
continuation such as terminal bonds (1]

(d) (i) water proof or impervious or flexible or
good adhesion or non-biodegradable or unreactive 1}

(i) steel in contact with water or air [1]

(iii) zinc more reactive
oxygen /water reacts with zinc not iron
sacrificial protection
zin¢ anodic
steel receives electrons from zinc
zinc forms cations
cell
TWO valid points 3]

TOTAL = 17
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Question

Part

' Number MarkSc!heme Details Mark
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[_Q_l‘estion ] 5
f Numbar Mark Scheme Details

| _3“) Poinks Cpmﬁ (;\:t-&tcl (7_) , —I {"f"o—"*ﬂ

'+ Ao ek

(b Prink ok Sriantes 25T D)




74

Page 3 Mark Schame

Syllabus

Paper

IGCSE Examinations — November 2002

0620

S::;::n Mark Scheme Details :;r:k
( fmﬁoJ. WJ armLf'(L) — | {':2
1¥ - e
21
2
22
M aivanmn Lﬂ‘-—p.uwfzﬂ-a Co ek (2')
23
24
39
2.2 ' (
. CA,[(AJ:.I‘C‘L (1-) 3;
Q«%ﬂ:ﬁv«w—o OO/W«L:j Co '
(= (D Mg~ D (
(| Gresbed et “ﬂ%') YA z
! . : l
(u\) Pljclwor C')
EX po~imad 28
|-'|‘\ak l\-e-..—'.n,«h}‘- 21 C‘) ,
MaKiaan  beapandar 35 O




75

Page 4 Mark Scheme

Syllabus

Paper

IGCSE Examinations - November 2002

0620

| Question Mark Schema Details :naarrtk
4—(‘)] W ~ee () 1
(e) redox / dis {’l%uk (v) (
(%) lews Coppaat
[re~a
: | 2’1'4\&
hn.oJL’ | mﬁ.a,.«m‘an—- (l) |
!
N ' ) ' LLM_ vl
[ S| akber e /igrites©) %:m{ by |-
; ( L
(4) jelk»w (1) prepitete )
ol Gj:l:e 0 \o'ﬂ*—*'r'*"le (i) 7
/S yedow : )
e (_I) a“’"‘-)dh ! 72
gl o
L wimt,




76

Page 5

Mark Scheme

Syllabus Paper

IGCSE Examinations — Novembar 2002

0620 6

Question

Mark Scheme Details

Part

v P / AT VRN BUCIIY G P SIOW. g W s
() T eq ekl e
(5) Ncwa~a 1) LJ P - [
J.vlrb; bme 1) —u/m“'c‘) g ) poocolm ) |
@ | The ek () lew nedel b nedkdad
Ha Ko () 2
() epecd  expunmak ()
e Hhant PN CIN PE (')/VLW"J‘
e,m.-(avJu g Ak o (.‘)
mox 3 3




77

Page 6 Mark Scheme

Syllabus | Paper
0620 6

IGCSE Examinations — November 2002

Question

‘| Number

Mark Scheme Details

Part

]

K o o T ,JLDJ«-lw (1)

AAL Know v g mkd[')
Nom v 30 ()

She )

fus () 7 Gt Ay
Dey ok ey

Wonk owl w‘LJ—-'kB () e (
/ {x A el vd fom-

T A

Mark




N

e, LA
N VIS T Y

T A 15[
ur_ I

O.L
Chemistry

MARK SCHEME
for the

question papers

June 2003

UNIVERSITY OF CAMBRIDGE LOCAL EXAMINATION SYNDICATE
INTERNATIONAL EXAMINATIONS




June 2003

79
- CAMBRIDGE

FINTERNATIONAL EXAMINATIONS

INTERNATIONAL GCSE

MARKING SCHEME

.j';'_;MAXIMUM MARK: 40

SYLLABUS/COMPONENT: 0520/01

CHEMISTRY
(N... .iple Choice)

A UNIVERSITY of CAMBRIDGE
2% Lacal Examinations Syndicate




80

Page 1 Mark Scheme Syliabus Paper
IGCSE EXAMINATIONS - June 2003 0620 1
Question Question
Nurmber Key Number Key
1 C 21 B
2 B 22 D
3 A 23 A
4 b 24 B
5 A 25 D
6 C 26 B
7 A 27 D
8 A 28 D
9 B 29 D
10 C 30 B
11 B 31 D
12 D 32 D
13 C 33 . A
14 D 34 A
15 B 35 B
16 C 36 A
17 A 37 A
18 C 38 B
18 A 39 C
20 C 40 c
TOTAL 40

© University of Cambridge Local Examinalions Syndicate 2003
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1 (a) (i) Fe/Cu ALLOW Zn [1]
(i) CIN/SIF/ICUBr (1
{(iity OIS (1]
(iv) C (1]
(v)y LilNa/K ALLOW F (1]
{(vi) CU/Zn/Brikr , i1]

(L) argon - light bulbs;
. chlorine - kills bacteria;
carbon - as lubricant;

helium - in balloons (4]
(c) (N covalent ' (11

(ii} 8rFs ALLOW FsBr {11
{iii) ions/charged padicles; ‘

NOT: particles

not iree to move in solid/free 1o move in moltenfliquid state 12}

2 (a) drop small lube in acid/loosen stringfidea of mixing zinc and acidfiet go of
cotton
ALLOW: cut the string [1)

NOT: heat (the acid)
NOT: pull the string

{b} (i} correct plotting including 0-0 point {- 1 per omission or error) [2)
(i} best curve drawn and to go through origin 1]
(iii) no more gas produced/reaction finished; )
all zinc reacted/used up (2]
{c) graph drawn with faster initial . . . and starting al O- 0
ALLOW: straight !me as initial ralt.
ends up at 55 cm® (2]
(d) () 2(HC) [
() zinc chloride (1]
(li) 136 (1]
{GNORE units
{e) substance containing only one type of atom/substance which cannot be broken
down to any other substance by chemtcal mears (1)

NOT ‘can't be spiit' alone
NOT is a pure substance

3 (a) (i) evaporation/vaporisation/boiiing (1]
(i) freezing/solidification {11
NOT: fusion
(iif) condensing/condensation/liquefaction [1]
(b) 2" box ticked ' (1
g (c) A;

Sy energy needed to overcome forces between molecules/idea of energy input/
& taking in heat [2)
{d) (i) chlorine [1]
(ii} bromine (1]
(iii) sodium chloride {1}

© Universily of Cambridge Local Examinations Syndicate 2003
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(e) (i) diffusion (1]
NOT: Brownian motion
(i) ammonium chloride (1)
NOT: ammonia chloride :
{iii} ammonia diffuses or moves fasterfHCI diffuses or moves slower/ammonia has

("

(g}

(a)

(b)

(c)

(d)

(a)

(1)
(11)

(iii}

(i)
(i)

(i)
(i)

(iii)
(1}

(i)

lower mass/HC/ higher mass/molecules of HCI and ammonia move al different

speeds
NOT: ammonia evaporates faster/HC! evaporatles more slowly

neutralisation/acid base
NOT: exothermic
NOT.: addition

thermomeler

(1]

(1]

(1]

reference to the solid or melting point of the solid is needed for the mark.
boiling point of waler oo low to get solid to melt/boiling water cannot gel to

155°C

NOT: boiling point of water is only 100°C/boiling point of water too low.

NOT: water boils off first

(1]

so lhat the ligquid is the same temperalure throughout/no hot or cold spots/so
the tube is the same temperalure as the thermometer/so heat can circulate in

all places
ALLOW: so that temperature of liquid is balanced
NOT: to keep temperature constant

breaking down of molecules zubstances using heat
substance which speeds up a reaction

NOQOT: alters/changes rate of reaction

NQT: speeds up and slows down rale

ethene/ethylens
NOT. formula

paraffin

4000g/4kg

(correct unit needed)
CaHs; Hz

(1]

(1]
(1

(1]

two unils polymerised with continuation bonds at either end and hydrogen

atoms drawn

ALLOW: -CH,CH,C HzCHz -
ALLOW: —[—-CHzCHz -]-n
ALLOW: -[-CHz-1-4
addition (polymerisation}

(sodium) hydroxide/ammonia;

— green/gray graen,
silver nitrate; — yellow;
ALLOW: lead nilrate NQT: cream
ALLOW: bubble chlorine — grey/black {precipitate)
silver nitrate; — white:
barium chloride/nitrate; — white; '

ALLOW: lead acetale

© Universily of Cambridge Local Examinations Syndicate 2003
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(b}

(c)

(d) (i)
(i)

(a)
(b}

{c} (N

(i)

(iiff)

{d)

(e} ()
(i)

(g} (i)
(i)

(h) (i)
(i)

filtration/filtering or diagram of correct apparatus for filtration (filter paper must

be present on diagram)

NQT: decanting
sodium chloride through filter paper/shown on diagram;
NQT: filtrate through filter paper

evaporate off water from sodium chioride/suitable diagram
ALLOW: distilling off water

different atoms/elements

{chemically) [oined/bonded/combined (both points needed)

{reference to mixtures = 0 uniess qualified enough in time frame e.g, a mixture
of elements which are then chemically combined)

chicrine/Cl;
sodium/Na

polassium/magnesium/aluminium

they did not have electricity/did not know about electrolysis/did not know the
metal axisted

NOT: did not have the right technology

indication that bubbles produced rapidly or quickly/siower than magnesium but
faster than zinc

OR number of bubbles produced intermediate between magnesium and zing;
uranium dissolved slower tha ' magnesium but faster than zinc/dissolves at
medium rale efc. . '

atoms of same element with different mass number/different number of
neutrons/different nucleon number

NQOT: compounds/molecules with different mass number

indication of use for energy — nuclear power stations/nuclear energy

ALLOW: atomic/nuclear bombs

NOT: curing cancer/medical uses

NQT: ‘for fuel’

magnesium oxide
ALLOW: MgO

idea of mixture of (different) metals

alloys harder/stronger/decreased malleability/increased toughness/increased
corrosion resistance/heat or electrical resistance increased

NOT: increase in melting point

NQT: cheaper )
NOT: improving properties

removes oxygen from zinc oxide
ALLOW: definition of reduction involving oxidation numbers/electron transfer

reversible reaction
ALLOW: equilibrium
76-80%

correct electronic structure of Mg (2.8.2) on diagram
loses two electrons/loses its valence electrons = 2
forms Mg** ion = 1

loses electron(s) = 1

forms Mg?* ion by losing electrons = 2

® Universily of Cambridge Local Examinations Syndicale 2003
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(1]
i

(2l
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In the mark scheme if a word or phrase is underlined it (or an equivalent) is required for the award
of the mark. '

{...... ) is used to denole material thal is not specifically required.
OR designates alternative and independeant ways of gaining the marks for the question.
or indicates different ways of gaining the same mark.

COND indicates that the award of this mark is conditional upon a previous mark being gained.

. Unusual responses which include correct Chemistry that answers the question‘should

always be rewarded-even if they are not mentioned in the marking scheme.

. All the candidale's work musl show evi. 2nce of being marked by the examiner.
1 (a) A correct equation eilher CO or CO, as product

If not balanced but otherwise correct {1] ONLY (2]
{b) () C+ QO — CO; NOTword equation 1)
(iiy  (higher in furnace} no oxygen left [1]
carbon dioxide reacts with carbon (to give carbon monoxide) 1]
OR incompiete combustion of carbon (2]

OR either equation gains both marks
CO;+C=2C00r2C+0,=2C0

OR carbon dioxide reacts 1)
wilh carbon [1]
{c} limestone + sand — siag 12

OR calcium carbonate + silicon (1V) oxide — calcnum silicate (+ carbon dioxide)

For knowing that impurity is sand [1] ONLY

Accepl calcium oxide and silicon oxide
Accept lime
{d) {i} Cutlery or chemical plant or watches or utensils or surgical instruments or

cars or sinks or aircraft or garden tools iN
(i) nickel or chromium or molybdenum or nicbium or titanium {11
(iii) blow airfoxygen through

carbon becomes carbon dioxide

carbon dioxide escapes as gas

silicon and phosphorus become oxides

calcium oxide or calcium carbonate

forms slag

Any FOUR NQT blast furnace (4]
(9) anode lin NOT impure time M

cathode iron or steel M

tin salt or tin ions as electrolyte (1]

NOT oxide or hydroxide or carbonate

TOTAL =16

© University of Cambridge Local Examinations Syndicate 2003



87

Page 2

Mark Scheme

Syllabus

Paper

IGCSE EXAMINATIONS — June 2003

0620

2

{a) (i)
(i)

(iii)

(iv)

(b) (i)

(i)

{c) (i

(i)

(@) (i)

(ii)

(c)

.3 ignore any charges

high melting or boiling point

hard

poor conductor of electricity or heat

brittle

Any TWO _

NOT insoluble, dull, or malieable

carbon, graphite diamond silic~n, germanium

silicon (1V) oxide or silica or s.” con dioxide or silicon oxide
or sand or silicon carbide or named polymer

four sround o

cond looks tetrahedral or shows continuation

For graphite layers [1] weak bonds between layers [1]
Accept any macromolecule, no link with (iii)

For polymer repeat unit [1] continuation {1)

white precipitate

COND upon a precipitate

dissolves in excess or forms solution
blue precipilale

COND upon a precipitate

does not dissolve in excess

number of moles CG; = 0.24/24 = 0.01 .
conseq number of moles of CaCO; and MgCO, = 0.01
conseq number of moles of CaCO; = 0.005

]

(2]
(1
3
L]
(1]

(3

1
(1]

|

(3)

Calculate the volume of hydrochloric acid, 1.0 mole/dm?®, needed to react with

one tablet.
number of moles of CaCOj; and MgCQ; in one tablet = 0.01

Expect same as answer to {c)}(i). NO marks to be awarded. Just mark

consequentially to this response
conseq humber of moles of HCI needed
to react with one tablet = 0.02

(1

conseq volume of hydrochloric acid, 1.0 mole/dm®, needed to react with one

tablet = 0.02 dm?® or 20 cm?®

Correct equation

For giving correct formula of «. :ane and alkene [1] only
Accept alkene and hydrogen

chiorine

COND light or 200°C or heat or lead tetraethyl

or high temperature MAX 1000°C

ignore comment ‘catalyst’

same molecular formula

different structures or structural formulae
but-2-ene or cyclobutane

corresponding structural formuta

NOT 2-butene

butanol ignore numbers

bulane ignore numbers
dibromobutane ignore numbers
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(d} (i)  propene (1]
CH3—CH==CH, 1
(i) Correct structure of repeat unit &)

ignore point of attachment of ester group
COND upon repeat unit
shows continuation (11
If chain through ester group [O] oul of [2]

(ili) do not decay or nen-biodegradahle
shortage of sites or amount of wasle per year
visuai pollution
forms methane

Any TWQ [2)
{lv) form poisonous or toxic gases or named gas CO, HCIHCN 1]
NOT carbon dioxide, harmful, sulphur dioxide
TOTAL =18
4 (a) () Correct equation : {2)
not balanced {1) ONLY
2Pb(NGO;)z = 2PbO + 4NQO; + O,
Pb(NO3), = PO + 2 NO, + % 0,
{li) potassium nitrate —» potassium nitrite + oxygen : 1
(b} (i) close ortightly packed (1}
ordered or lattice (1)
vibrational (1]
NOT forces
(Iy  melting or freezing or fusion or solidification . (1]
{c} {i) oxygen and nitrogen (in air) 1]
react at high temperatures (and high pressure) 1]
If nitrogen in fuel {0] out of {2]
(i) cataiytic converter
react with carbon monoxide or hydrocarbons
form nitrogen .
ANY TWO (2)
{d) Add excess lead oxide to nitric #cid [1]
can imply excess
filter NOT if residue is lead nitrate {1}
evaporate or heat solution : [1]
TOTAL = 14
5 ({a) protons 2
alectrons 2
neutrons 4 (3]
(b) {I} La¥ +3e-=La ' (1]
() hydrogen (1)
bromine NOT Bromide (1]
caesium hydroxide (1]

ignore any comments about electrodes
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{c) . metal hydroxide or hydroxide i~ns [1]
hydrogen (1]
{d) correct formula 1Ba to 2Cl

charges correct

8e around the anion

All three points (2]
Two points  ONLY [1] '
If covalent {0] out [2]

{e) alternating {positive and negative) (1]
pattern [1]

O barium - oxygen or ionic [1]
(i) bond forming energy released/exothermic (1]
bond breaking energy taken infendothermic 1]

more energy released (1]

TOTAL = 17

Total for Paper: 80
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{a) A = mortar (1)
B = stirrer/stirring rod (1) not thermometer
C =tripod (1)
D = Bunsen Burner {1) [4]
(b) filtration ' {1
(c) D or description 1]
(a) because precipitate formed/goes cloudy (1)
sulphur (1)/turbid (2]
(b) r?ference to fair test/compai’ - ~n/same depth (1]
(c) sbdiunl thiosulphate/water 1%/2™ acid, iast [1]
(d} (i) all points correct (3), -1 for any incorrect
smoath line (1)
label (1) [s]
{(ii} line lowear down (1)
does not touch other line (1) (2}
(e) times would be longer (1) because solution more spread out/reference to
surface area/depth (1) [2]
Table of results
correct burette readings in table (3) or17.2, 18.9, 26,56
i.e.16.8, 17.1 and 25.5
Differences correctly completed (1) Difference 7.6
i.e. 8.4 {4]
(@) (i) Experiment 1 (1]
{ii} twice volume/more than twice as much [1]
(iii) Solution B was 2x (1) concentration of C (1) or similar (2
B more concentrated than C (1 onlyg
(iv} volume A = 33.6 (1) cm® (1)/34.4cm
2x iodine produced (1) [3]
(b) reference to accuracy (1) indicator (1)/easier to see (2}
not test for [, max 2
{c) effervescence/fizz/bubbles (1)
limewater milky (1)/blue solution 2]
{d) (ii) blue (1) precipitate (1)
royal/dark blue (1) solution (1) [4]
(e} (i) white (1) precipitate {1)
dissolves (1) (3]
(i)  white (1) precipitate (1)
dissolves (1) (2]
(N Solid D is a sulphate (1) hydrated (1) [2}
(9) copper (1¥Cu?** (2) {2
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5 (a) (i) Smooth line graph (1)
(i) result at 5 minutes (1)
not on curve (1)/gas escapes, gone down (2]
(b) 08g (1]
{c} reference to leak/loss of gas (1)
- volumes lower (1) (2)
6 Known mass of beach sand (1)
add excess {1) dilute hydrochlc "~ acid (1)
filter (1) wash (1) dry (1) residue
and weigh sand (1) working cut result (1)
max 6 of 8 (6)
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