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SECTION A
1. This question is about the properties and uses of some everyday materials.
Here is a list of possible uses for different materials, and a list of properties.
Use Property
coing brittle
injection moulding of bottles does not conduct electricity -
insulation on electrical wires good conductor of electricity -
overhead electricity cables low melting point
railway tracks resists corrosion
| window frames strottg
‘Write one use for each material in the table. For each use, give a related property.
Each use and property may be used once, more than once ot not at all.
Material Use Property
aluminium N\t\é\&\\ Sremes Testis covrost C,M/
copper over wasd Z\Qc)&r.‘cﬂj _ %095 ondache 76?
AR e\eckrier k(
\ | msolakven en N A
. . © €% =Y tond
poly(chloreethene) elech et (oires \ PV s
e\ o d“n,f
Ar\€ chion &= mauid S
poly(ethene) U '\Q e \A»\S (“ O v M\'K’\\"\s /
o% boitles Totrsh
steel (contains iron) rq\\\“‘q&{ +rscks stohﬁ /
. Q1
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2. A mixture contains an insoluble compound and a seluble compound.

The mixture is separated by adding hot water and then filtering.
This produces a white solid, A, and a green solution, B.

The white solid and the green solution were tested to find out what they were. The tables

‘show the tests used and the results.

Tests on white solid A
Test Result
Carry out flame test The flame was coloared brick red
Add dilute hydrochloric acid Bubbles seen
Test the gas produced Found to be catbon dioxide

() (i) Name the cation in solid A.

(i) The gas produced is carbon dioxide.

Give the test for carbon dioxide,

B"H’\Q’U‘rﬁ)gkd eer... I} /A’ sher et

Give the result of this test.
Solution wif/ Fora f\\.f 4.2
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Tests on green solution B
Test Result
“ Add sodinm hydroxide solution Green precipitate
Add dilute nitric acid No change
Then add silver nitrate solution No change
Add barium chloride solution White precipitate
Then add dilute hydrochloric acid | No change

{b) (i) Give the formnla of the cation in solution B.

(iv) Give the formula of the white pre?itate.

{¢) There are three anions that give a precipitafe when dilute nitric acid and gilver nitrate
solution are added. Name two of these anjons.

Chlorine  aad  Todire

(Total 12 marks)
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3. () Ammonia is made industrially by the Haber process. In this process nitrogen is
reacted with hydrogen. The flow diagram shows what happens in the Haber process.

nitrogen and

. hydrogen
mtrogen > T
hydrogen »

() Give the names of the raw materials from which the nitrogen and hydrogen are
obtained.

Raw matetial from which nitrogen is obtained T - 11 0 A

....... , Afreﬁufee‘\cﬁoq%"«drxciq

+ew’\¥z€(‘c¢,'{'vs\2.9g:9w2992 “!'ﬁ"’\

QCA{‘QKyS%O’?’??"QH%&fg\W”ﬂ
: C- )

(iif) How is the ammonia separated from the unreacted nitrogen and hydrogen?

(b) Ammonium nitrate can be used as a fertiliser to increase plant growth. It is made by
reacting ammonia solution’ with nitric acid. Write a chemical equation for this
reaction.

(Total 9 marks)
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Crude oil is a mixture of hydrocarbons. The mixture can be separated into fractions by
the process of fractional distillation.

(a) Fractional distillation of crude oil produces the fractions bitumen, diesel, fuel oil,
gasoline, kerosene and refinery -gases. -
State one use of bitumen and one usg of kerosene.

Use of biturnen F;(Focésqrﬁqam‘s/
Use of kerosene ...2.25%. . % as RV Teanl /

, @
(b) Gasoline is used as a fuel for cars, When gasoline undergoes complete combustion
fhe products are carbon dioxide and water, :
(i) Write a word equation for the complete combustion of gasoline.

..... G'&S‘;l‘“em’f@"‘sgmﬁafbm@axé
e O

(i) In car engines, incomplete combustion takes place.
Why is the combustion incomplete?

cnBecone 8% the \ak o ompen/l .
: @
{iii) Explain why the incomplete combustion of gasoline can be harmfir] to humans.

........................................

(c) Fractional distillation works because each fraction hag a different boiling range.

Describe how you could obtain a fraction with a boiling range of 80 °C to 120 °C in
the laboratery from a sample of crude oil. Narme the items of apparatus you would

need. B
BS:LA‘"‘*AQ— e\ I el Yebe  orer o bansen b,

- /}—,L: tes’c CDIl‘ec"}' 557 %A COnBense . L‘j .......... I\ L—

Lesly & K’-\Me@%b%‘@ ...... inde o lawtd

' 6))
(Total 10 marks)
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5. This question is about the synthetic polymer nylon.

ot

(a) Poly(ethene) is an addition polymer. What type of polymer is nylop?

_ 0 J
(b) Nylon can be made using the monomers A and B represented in the diagrams.
. HyN— — Nil HOOC COOH
N
monomer A monomer B

(i) What type of compound is monomer A? S

% @f%o«\tf—y e R

(ii) What type of compound is mo&iner B?

(iif) Draw a diagram to show the stracture of the polymer formed from A and B. You
must draw enough of the structure to make the repeat unit clear.

H o Tp ?‘ PN,
L’ii'tl4\, a_o_,& M-\}M C,-OCNE:\
o 17

pentBe .
N ' k)] 2
(c) Nylon has a simple molecular structure. Use words from the box to complete the
sentences.

Each word may be used once, more than once or niot at all.

jons . higil ’ low
molecules vstrong : weak
Nylon has a . h‘ %\'\ ........ melfing pomt This is because there are ]
5’\.—(- 200 \}{ forces between the "’\QK‘-’-CU .............. that make up

the structure. } 05"

- 3)
{Total 9 marks) ,Z/J

TOTAL FOR SECTION A: 45 MARKS
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SECTION B
6. A sample of the element rubidium, Rb, contains two isotopes.
(2) Explain what isotopes are. S e ome Ql‘eﬂ'ﬁﬂ&
...... ==y ;@’i&ﬂﬁ____faﬂﬁ scor. domic.. number
buPd{PPerenk..MA O 8 e
@
(b) () Complete.the table for ihe isotopes of rubidium.
Atomic number | Mass number | Number | Number |Percentage of each
of isotope of isotope | of protons 9f/i1eutrons /isotope in sample
V4 Iy
37 . 83 ,3;!_ A 8 72
31 81 // 37 50 28
' 3)
- “(i) Use the table to calculate the relative atomic mass of the sample of rubidium.
" Qive your answer to one decimal place.

oo 100

= 8556 = B Al s
1C0
* 2)
{c) Why do th€ two isotopes of rubidium have the same chemical propertles?
—DPaoue ) hcm&% SOME. a&:m\c, AunnkRs
€Y)
. J

N21055A
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(d) Rubidium reacts with oxygen, chlorine and water in a similar way to other Group I
elements.
(i) Swggest the formula of the cor(nypd formed when rubidium reacts with:
oxygen Pb‘QO ......... ....................................................................
chlorine .. R L. b e -
@)
(i) A small piece of rubidium is added to a trough of water.
Suggest two observations you co% during the reaction.
i ¢
=00} 5 T amt ST . SR
@
(itiy Complete and balance the equation for the reaction of rubidium with water.
am+ 2mo-dRbOH + Hy
® ||
(Total 14 marks} { H I
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'* 7. (&) Chlorine gas can be prepared in the laboratory using concentrated hydrochleric acid
E and KMnO.(s).
State the name of KIMnO,(s) and describe its function in the preparation.
(b) Some chlorine gas is bubbled into a solution containing potassium iodide.
A displacement reaction occurs.
(i) Write an ionic equation for the reaction. /
T\, T S | 51 I A
1)
(ii) What colour is the solution at the end of the reaction? ‘/
{1}
(iii) Explain why no displacement reaction occurs when iodine is added to a solution
of potassium chloride.
Beaue..chioide. o.moe.. odkice. Yaniadine
- =
?
andsoanshsgee. ik b icdine. cannc.....
)
(¢) Hydrogen chloride can be made using the reaction
Hy(g) + Cli{g) — 2HCKg)
Describe the colour change sgen during this reaction. /
~Toe. green. gab ks, EAAIESS Lo
@)
t
. . - —
-‘--‘-------‘-----.----‘----------'---\
N210554 12




Tt

s
1=t

15D —
(- Leave |
blank
(d) Draw a dot-and-cross diagtam to show all the outer electrons in a molecule of
hydrogen chloride.
)
(e} (i) Some hydrogen chloride gas was dissolved in water.
A piece of blue litmus paper was placed in the solution.
State, with a reason, the final colour of the liﬁnukS};{er.
e uapapertuins red. as.
et slisecloed] Mflogen chicode. ﬁxuea\/d@ch
acid. @
(i)} Some hydrogen chloride gas was dissolved in methylbenzene.
A piece of blue litmus paper was placed in the solution.
State, with a reason, the final colour (?hétmus paper.
e .00, Change....onbe.. idegen dhlide
d;:ean&aﬂhmanmdm%r%uc skenta...
. ¢J] Q7
(Total 13 marks) l 0
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(a) The wires connected to the electrodes are made of copper.

Explain why copper conducts electricity. /

1
(b} Explain why electrolysis does not occur unless the lead(Il) bromide is molten.
Draausne. fac(ll) bomde . inschuble .
B V7 e Y 0T A Y ......................
. @

(¢} The reactions occurring at the electrodes can be represented by the equations shown
in the table.

Complete the table to show the electrode (A or B) at which each reaction occurs, and
the type of reaction occurring (oxidation or reduction),

Electrode reaétion Electirode | Type of reaction
PO 20 P o o | educhion
2Br -3 Br, + 2¢” AT\OQ% Cﬁid@ l.(qh

N V4 @

S

e
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(d) In an experiment using the same apparatus, the amount of charge passed was )

0.10 faraday.

(i} Calculate the maximum amount, in moles, of each substance foyd./

Amount of Pb led:0,0ﬁmokz& ......................... /
Amount of B&LQX_L:WA@;@?JM% ...............
9 @

(ii} Calculate the mass of bromine formed. /
Hw:Ho\@xHr;OOS;«I@/
................................................................ B GRS

2y 8
s

(Total 9 marks)
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This question refers to the following reaction scheme,

Reaction Reaction

1 2 - -
ethanoic acid

ethyl
ethanoate

(a) Draw the displayﬁ- formula of ethene.
5 /
M—C=C

: 4)]
(b) State the other reagent, and the conditiy/rwcded for Reaction 1.

(c) Ethanol can also be made from Cy,;H2;0y5(s).

(i) What type of substance is cmHuo.l(s)?/

U

(i) What type of reaction is used to make eghanol from this substance?

™

N2H)55A

16
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(d) State ihe type of reactiopdccurring in Reaction 2 and suggest suitable reagents.

O xidahon..aste. Rockion &..dhéham?. ..
}(d(f)xygen ‘Reéwcm{ awy@ud&adbq
enm.qr... >

(3)
(e) The organic product of Reaction 3 is a member of a homologous series.
(i) State the name of the homfGlogous series to which this substance belongs.
8y

(i) Explain what is meant by a hemologous series.

T e ore. slostansea st haas. igie the .

= stavedien ok et crenical.ond
7\%\:& strucutal) ‘%vmfe[e. X o

(Total 12 marks)
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10. A common example of an exothermic reaction is the complete combustion of methane, as
shown in the equation.

Vi

CHa(g) +20,(g) — CO(g) + 2H0(g)
(a) This reaction can be represented by an energy level diagram.

Complete the diagram by showing the products of the reaction.

Encrgy | CH,(2)+20,(2)

@&WM%7 / Cm

(b) The table shows the values of some average bond dissociation enérgies.

Bond C—H | O—H | 0=0 C=0
Dissociation energy (kJ/mol) 412 463 496 743

Methane and water contain ‘01113} single bonds. Oxygen and carbon dioxide contain
only double bonds. '

Use the values in the table to calculate the energy change occurring during the
complete combustion of methane.

Eregy o = ww(*na)ﬂr A(AA0) = 648 +1984...

En@ggi 3338-3634
cha@e Yy AR =

e
q /

=T 1T s 4 b iR J R F 1 T R T R B R RO R BT R B IR R R R R I R D7
N21055A 8
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(c) At room temperature the reaction between methane and oxygen is very slow.
State three different changes in conditions that would increase the rate of this
reaction. /
1 HgH. peasiue. pessture..
> High.. Jempraleve. (aod. VD\!AIY&)OP,@QA/ ..........
Bl = o == —-—t=) utsa..d}...@fa ;/5( C@rﬂ %) WP&)
(d) Another reaction of methane, used in industry, is shown by the equation
CHi(g) + Hy0(g) = CO(g) + 3Hx(g) AH = +210 kJ/mol
(i) What do the symbols = and AH represent?
. ' ¥ X
AH .. heaE quue et e as Sresnesesesaed e ssissaai s
' @
(ii) The reaction is carried out at 2 atm pressure and 1000°C,
Predict what would happen to the amounis of carbon monoxide and hydrogen
formed if these conditions were changed as follows.
Ty ' q
Pressure increased Y. !@d@ﬂ deS %%e [@55
Nuees b paes. cobich a. el E. (bad(,u:ﬂ.{d%) A
W i
Temperature decreasedR mcjronﬁc:@ "'1'0% ) y
: [ Q) Q10

(Total 11 marks}
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11. (a) A student made a solution of potassium hydroxide by dissolving 14.0 g of solid
potassium hydroxide in distilled water to make 250 cm® of solution.

(i) Calculate the relative formula mass of potassium hydroxide, KOH.

Relhice Rl 2941651 = 56 akm)

(iii) Calculate the concentration, in mol dmi3, of this solution of potassitm hydroxide.
Show your working. :

—_— O ) 36 - - - B 45 -
Vdune = 390 — .9
e Icoo O%%

-~

N21055A 20
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(b) A different solution of potassium hydroxide, of concentration 2.0 mol dmi, was used _i'
in an experiment to react with carbon dioxide gas. 5
The equation for this reaction is
ZKSH(aq) + CO4(g) = KaCOs(aq) + HaO(D)
o ol Vol
(i) Calculate the amount, in moles, of potassium hydroxide in 200 cm’ of this
solution.
Hodes = Concenfictiony Velume
................ =.0.0480.8 = O mcled
o
(ii} Calculate the amount, in moles, of carbon dioxide that reacts with 200 ¢ 3 of this
solution of potassium hydroxide. /m
Haeaok (09 = 0L Uil = Q. Qbrcies...
®
(iii) Calculate the volume that this amouat of carbon dioxide occupies at room
temperature and pressure (Ttp).
(molar volume of any gas =24 dm?® at rtp)
Nelome =Mdes xMelorvolume.. ...y
..................... :@&L&H:AI%CJI{‘S
» oun
%
(Total 7 marks) ? 7
W!
(. —
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12. Diamond and graphite are different forms of carbon.

(2) State the term used to describe different forms of the same element in the same
physical state.

NNOPCA A

®

(b) Name and describe the type of bonding in diamond.

IP%(@&(@IQH@@M&CIO&[‘{D@

3)
{c) State one industrial use of diamond.
Used o dicioa. equiptrectt e 2

(d) Graphite has a hexagonal Iéyer structure. Draw a diagram, showing three hexagons,
to show the atoms and bonding in graphite.

KT T >

@

blank

4
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(e) Diamond and graphite both have high sublimation pomts Explain why. _i‘
=hey. tﬂhﬁd@ms Jecrled. "
#@gél%w bf%yg CQUQ?Q/’:RL bend...
<}

(Total 9 marks)
TOTAL FOR SECTION B: 75 MARKS

END

23




Script 1: Commentary

This candidate was awarded grade A for this paper.

Question 1: 5 marks out of 5

This is the first question in the section of the paper that is targeted at grades D and
C, so it is expected that a grade A candidate will achieve a high score. Although all
the information needed in the answer is provided in the question, careful selection is
needed to score full marks. This candidate made a completely correct selection.

Question 2: 10 marks out of 12

This question was well answered, and the candidate followed the instructions about
how to identify the substances. The only marks lost by the candidate in this question
were for using the names of the halogens instead of the halide ions in part (c), a
common error.

A general point to note is that when a name is asked for, a formula will not be
accepted, and vice versa. Even though the instructions to give the name and formula
are in bold in this question, many candidates lost marks through giving the one not
asked for.

Question 3: 5 marks out of 9

(a)

(b)

The candidate showed some knowledge of the Haber process, although 3 of the
available marks were lost.

A general point to note is that when a temperature condition is asked for, and a
specific value is quoted in the specification, then this is the answer expected.
Although some variation is acceptable, candidates should be advised to quote a single
value rather than a range. For example, in this question the value should be 450 °C,
although a single value in the range 400-500 °C was accepted. An answer giving a
wide range, such as 300-500 °C, was not accepted.

A chemical equation is often allocated 2 marks. These marks can be awarded in
different ways, one way being a mark for all the formulae being correct and a second
mark for balancing. In this example, because no balancing is needed, and none of the
formulae are given in the question, then the first mark is for the formulae of both
reactants and the second for the formula of the product.

Question 4: 7 marks out of 10

(a)
(b)

(©)

Correct.

The only mark lost was for the last point in the explanation of carbon monoxide's
harmful nature in part (iii) - some reference to the effect on the ability of blood to
carry oxygen was expected.

This part was generally not well answered. One mark was for heating the crude oil -
this candidate scored the mark with "boil". Another mark was for naming the items of
apparatus; three were considered essential - a container for the crude oil, a
condenser and a thermometer. This candidate gave the first two but not the third, so
the mark was not awarded. The most difficult mark to score was to indicate clearly
that the distillate would be collected only when the thermometer indicated a
temperature in the range 80-120 °C. Although the candidate quoted this range, the
use of the phrases "At 120 °C collect gas" and "Finally collect liquid" showed some
confusion, and the mark was not awarded.



Question 5: 4 marks out of 9
(@) Correct.

(b) "Organic" is too vague to score, and "acid" was not accepted without the specific
inclusion of "carboxylic". Part (iii) was well attempted, and the only mark not
awarded was through failing to include the continuation bonds on the end nitrogen
atoms.

(c) Only one mark was awarded in this part. At this level candidates should appreciate
that compounds with intermolecular forces have low melting points.

(c) The candidate was aware of the link between low melting point and weak forces, but
the choice of ions, given the mention of "molecular” in the question, was puzzling.

Question 6: 11 marks out of 14

(@) 1 mark was scored for recognising the difference between isotopes but the other
mark was lost through lack of precision in identifying an atom, referring instead to
element and substance.

(b) Full marks were scored for completing the table in part (i), and for the A, calculation
in part (ii).

(c) The candidate did not score here through failing to mention electrons.

(d) The only mark lost in this part was the second mark in part (ii). Although it is true
that the reaction is exothermic, the addition of a small piece of rubidium to a large
amount of water would produce a negligible temperature rise.

A general point to note is that the candidate wrote two answers on one line. This
should be discouraged because if the extra answer had been incorrect (not just
irrelevant) then there might have been a contradiction and the mark would not be
awarded.

Question 7: 10 marks out of 13

(@) The first mark was lost through omitting the oxidation number (VII) for the compound.
Although the inclusion of oxidation numbers is not expected in the names of many
simple compounds, they should appear in compounds containing a transition metal, eg
copper(ll) sulphate.

The second mark was lost, as the candidate confused oxidation and reduction.

(b) Parts (i) and (ii) were correctly answered, but in (iii) there was confusion between
halogen and halide ion. Candidates need to be precise in answers of this type -
chlorine and chloride are not the same species.

(c) The candidate scored both marks here.
A general point to note is that when a colour change is asked for, it is good practice
to give both the starting and finishing colours.

(d) This answer scored both available marks, although strictly speaking the bond line
between H and CI should not have been drawn. The dot and cross represents a shared
pair of electrons and therefore also a covalent bond, so drawing a line as well might
suggest the presence of two bonds.

(e) Well answered and awarded full marks.



Question 8: 6 marks out of 9

(a)

(b)
(©)
(d)

Although the candidate came close to scoring the mark, the crucial point about the
electrons moving was only implied and not clearly stated.

Well answered and awarded full marks.
Well answered and awarded full marks.

In part (i), although the candidate did a mole calculation correctly, the presence of
two electrons in the equations in (¢) was not appreciated, so both answers were
double the correct ones.

Part (ii) illustrates a common situation in calculations, whereby an incorrect answer
can be awarded full marks if a correct method has been used, but an incorrect value
(already penalised) from an earlier part has been used.

In part (ii) the candidate's answer was double the correct one, but it was obtained by
correctly using the incorrect value of 0.1 from part (i). The examiner indicated what
had been done by the abbreviation "t e" (transferred error).

Question 9: 7 marks out of 12

(@)
(b)

(€)
(d)

(e)

Correct.

The reagent "water" and the condition "high temperature” scored, but the catalyst's
name was needed for the third mark.

Correct.

1 mark was awarded for correctly recognising the reaction type, but an incorrect
reagent was given.

Part (i) was correct, but the candidate was confused about the meaning of the term
"homologous series" and scored no marks in part (ii).

Question 10: 5 marks out of 11

(@)
(b)

(©)
(d)

Correct.

1 mark was awarded for correctly calculating the value of 3338, although describing it
as "energy gained" was not helpful. The value of 3632 did not score because the value
for the O=0 bond was multiplied by 4 instead of by 2.

A third mark might have been scored if the working had been shown as 3632 - 3338
instead of 3338 - 3632.

Full marks were awarded, with the words in brackets being ignored.

Many candidates do not distinguish between a reversible reaction (i.e. one that can
occur in both directions) and a reaction at equilibrium (i.e. a reversible reaction in
which the rates of the forward and reverse reactions are equal), so the first mark in
part (i) was not awarded.

"Heat value" is not close enough to "enthalpy change" to score.

In part (ii) the candidate has correctly applied Le Chatelier's principle to predict the
direction in which the equilibrium will shift, but has not answered the question,
which asked for the effect on the amounts of two named substances, so neither mark
was awarded.






Question 11: 7 marks out of 7

Every part of this question was answered using the method expected and all the
answers were correct.

Question 12: 3 marks out of 9

(a) ‘ Correct

(©)
(d)

(e)

(b)

This was a difficult question which few candidates answered fully. A mark was
awarded for the type of bonding, but neither mark for the description.

Not a correct use

Although hexagons appear, they are incorrectly linked, showing four C-C bonds
instead of the three found in graphite.

The idea of the covalent bonds being strong was worth 1 mark, but the second point
was missing - the idea that a lot of heat energy is needed to break them.




Paper 2H

Script2

SECTION A

1. This question is about the properties and uses of some everyday materials,

Here is a list of possible uses for different materials, and a list of properties.

Use

Property

coins

railway tracks
window frames

injection moulding of bottles
insulation on electrical wires
overhead eleciricity cables

brittle

strong

does not conduct electricity
good conductor of electricity
jow melting point

resists corrosion

‘Write one use for each material in the table. For each use, give a related property.

Each use and property may be used once, more than once or not at all.

Material Use Property
aluminium 0o - “@Q\{T‘Eﬁ estgos coff Q‘S&ﬁf& |
copper & N 3 resgks Cof ms’[??r(
poly{chloroethene) @6@{\\8&6 e\edi Coes ﬂOEc@EME
G %‘ e\eckriclt oy
poly(ethene) ié}éed&@ Wmé\ﬂg) e ﬁ}}% ’ :
steel (contains iron) (\ng\\m% tracks 3&:{ Qﬂ% ~£;7/

(Total 5 marks)
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2. A mixture contains an insoluble compound and a soluble compound.

The mixture is separated by adding hot water and then filtering.

This produces a white solid, A, and a green solution, B.

The white solid and the green solution were tested to find out what they were. The tables
show the tests used and the results.

Tests on white solid A
Test Result
.| Carry out flame test The flame was coloured brick red
Add dilute hydrochloric acid Bubbles seen
Test the gas produced Found to be carbon dioxide

(a) (i) Nanie the cation in solid A.

(ii) The gas produced is carbon dioxide.

*Give the test for carbon dioxide:.

Give the result of this test,

.\.@..pmg&;:;!i.wﬂ\\.\.. ek oas

(i) Nanfe the anion in solid A.

L . B

a0 8 B R 2 I il Rl TR IR B 0 7 |
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'Tests on green solution B
Test Result
Add sodium hydroxide solution Green precipitate
Add dilute nitric acid No change
Then add silver nitrate solution No change
Add barium chloride solution White precipitate
Then add dilute hydrochloric acid | No change

(b) (i) Give the formlla-of the cation in solution B.

@
(ii) Give the name of the ‘green precipifate.
_ cwmo\romﬁgm
(iii) Name the anion in solution B.
...... 2, S OV
. {1
(iv) Give the formula of the white precipitate. ) .. . .
...... STV N
0]

(c) There are three anions that give a precipitate when dilute nitric acid and s1lver nitrate
solution are added. Name two of these anions.

@

(@) (1) Give the formula 6 solid A.

ompound in solution B.

(ii} Give the formula of the’

(Total 12 marks)

Leave\
blank
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3. () Ammonia is made industrially by the Haber process. In this process nitrogen is
reacted with hydrogen. The flow diagram shows what happens in the Haber process.

nitrogen and

] hydrogen
nitrogen T

hydrogen -

(i) Give the names of the raw materials from which the nitrogen and hji&iogen are

Raw material from which nitrogen is obtained ...

Raw material from which hydrogen is obtained @(‘(-A/ ............................
@)

(ii) State the conditions used in the reactor. 5

Demage. R OOl

C&@%’s&@‘i(@ﬁ/
: S

(iii) How is the ammonia separated from the unreacted nitrogen and hydrogen?

o
(iv) What is done with the unreacted nitrogen and hydrogen?

, ba&‘o&\éb:&am@mmoma%ﬁg\

)
(b) Ammonium nitrate can be used as a fertiliser to increase plant growth. 1t is made by
reacting ammonia solution with nitric acid. Write a chemical equation for this

Leave A
blank

7 (Total © marks) 2}5 \/
L )
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4. Crude oil is a mixture of hydrocarbons. The mixture can be separated into fractions by

the

(@

(®)

©

process of fractional distillation.

Fractional distillation of crude oil produces the fractions bitumen, diesel, fuel oil,
gasoline, kerosene and refinery gases.

State one use of bitumen and one use of kerosene.
Use of bitumen ’fu-’@\,aﬁ ........................................................

Use of kerosene ... QaaAAES ..o irrrnen. A/ ......................................................
@

Gasoline is used as a fuel for cars. When gasoline undergoes complete combustion -

the products are carbon dioxide and water.

@) Write 2 word equation for the compleie combustion of gasoline.

Qesaing. 3 OMEEM.... o2, Gackon. iadide

(ii) In car engines, incomplete combustion takes place.
Why is the combustion incomplete?

.‘f\@i..ma&h...mg\g@&..:\&.ﬁm.(@d, .................. / .......................
()]

(iit) Explainv why the incomplete combustion of gasoline can be harmful to humans.
K doe. comdoushion. (8. Inoupeie. o aoues.....
b be . praduced . ek 280 K AMS. as. s

UG- IR =V T PTECP VL ST VARPS SNT NP VP NPRN——
. )]

Fractional distillation wosks because each fraction has a different boiling range.

Describe how you could obtain a fraction with a boiling range of 80 °C to 120°C in
the laboratory from a sample of crude oil. Name the items of apparatus you would
need.

B\Q%WMGV\QLQ\Q-»SMWAWMS

ML DA NS e SO SN 5 SORSHRSL....
o omase o Mou Looateh. a8t o Mt oenn. .

VS NN '\V\em?exwrtqﬂ%ma\\

(Total 10 marks)
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5. This question is aboitt the synthetic polymer nylon.
() Poly(ethene) is an addition pol ¢ What type of polymer is nylon?
3
........ TT6 S =T T A0 N,
)
(b) Nylon can be made using the monomers A and B represented in the diagrams.
H,N —] — NH, HGOC COOH
monomer A : moncmer B
(i) What type of compound is monomer A?
) ’ 1)
(if) What type of compound is x}(}goiner B?
....... CENQNDNIE L.
@
(iii) Draw a diagram to show the structure of the polymer formed from A and B. You
must draw enough of the structure to make the repeat unit clear.
D wal
\
C-C
urd
Wy Y
&)
(¢) Nylon has a simple molecular structure. Use words from the box to complete the
sentences.
Each word may be used once, more than once or not at all.
ions high low
molecnles :‘; strong weak
ri
Nylonhasa ........... 1%1/ ......... melting point. This is because there are
. Y
e NSNG...... L Forces between the (\ S ivevesrireesnennns that make up
the structure. QS\\
® A/
{Total 9 marks) ﬂ
L TOTAL FOR SECTION A: 45 MARKS
vy
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SECTION B

I..-’ll_l

6. A sample of the element rubidium, Rb, contains two isotopes.

(a) Explain what isotopes are.
The. sous. Slemauk o conpovud. Lk INe.. Sk ......

gﬁ%nmm‘M%gﬁWm&SMbg/ .......
MOELUIOr THUCKON. | b PREptr KR @

(b) (i) Complete the table for the isotopes of rubidium,

Atomtic number |Mass number | Number Number |Percentage of each
of isotope of isotope | of protons 9f neutrons | isotope in sample

37 85 25 l/ ’-\‘5/ 7

39 = N 37 50 28
[

3)

(i) Use the table to calculate the relative atomic mass of the sample of rubidium.
Give your answer to one decimal place.

PAM= A U =80 TR AR
e = .. o6 300

.......................................... SRAM= RGL A
x’

2)
(¢} Why do the two isotopes of rubidium have the same chemical properties?
Mo sl Ane. saue. Sieuse Cano e Souss.. e,
ot Ao, Fed odic Tedae. o s Lot o e rasd SIMCRAL.
¢y

y | .
—-------------------------__-----------
NZ10SSA . 10




°

{d) Rubidium reacts with oxygen, chlorine and water in a similar way to other Group 1
clements,

@ Sﬁggest the formula of the compound formed when rubidium reacts with:

oxygen_...%b ................. l/' ....... O, ST PO TN S

chlorine BN s e
@

(i) A small piece of rubidium is added to a trough of water.

Suggest two observations you could make during the reaction.

1 k&mm&mﬁu\o\Mi\de% .........
....... N SMMER oo

................................................................................................................................

(iii) Complete and balance the equation for the reaction of rubidium with water.

ARb+ 2H0- Lmo}/i\r\l ,
@

(Total 14 marks)

blank
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~
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ir 7. (a) Chlorine gas can be prepared in the laboratory using concentrated hydrochloric acid :
b and KMnO4(s).
State the name of KMnO,(s) and describe its function in the preparation.
Name ... TAGSILIM Y gmmx
FUDCHOM vereersrareorsisersivoranisimssressssassscssssassisessasnss >( ........... Btrrreerer ey oo
v @
(b) Some chlorine gas is bubbled into a solution containing potassium iodide.
A displacement reaction occurs.
(1) Write an ionic equatlon for the reacnon
...... g b N01 . 2Kt qo1 }
0
(i) What colour is the solution at the end of the reaction?
Y\ VY ﬂm}” ..................................................
n
(iii) Explain why no displacement reactidn occurs when iodine is added to a sofution
of potassium chloride.
63)
(¢) Hydrogen chloride can be made using the reaction
Hy(g) + Clo(g) — 2HCl(®)
Describe the colour change seen during this reaction.
~Tne Shlanne . Condnes.. Lk, e \%»g@\mg_\es.\ Qe.s
M@Sﬁmg\ﬂmla\v/b ..... COAGAERS, e )
. : @
. _J
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(d) Draw a dot-and-cross diagram to show all the outer electrons in a molecule of
B hydrogen chloride.
@)
(e) (i) Some hydrogen chloride gas was dissolved in water.
A piece of blue litmus paper was placed in the solution.
State, with a reason, the final colour of the litmus paper.
: \::apexw\\\*\m\‘ifmbku&’soxy/ ...............
: @
(ii) Some hydrogen chloride gas was dissolved in methylbenzene.
A piece of blue litmus paper was placed in the so]utlon
State, with a reason, the ﬁnal colour of the htmus paper
e Muans. poeer sasss=Rem I W gﬂm‘*
Sehar... orcause e SOUEMAS. 1ot qga}}/ ..............
@) Q7
(Total 13 marks) @ \/
N )
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heat
(a) The wires connected to the electrodes are made of copper. . '

Explain why copper conducts electricity.

(b) Explain why electrolysis does not occur unless the lead(II) bromide is molten.

d&@gz@ S g @

(¢} The reactions occurring at the electrodes can be representéd by the equations shown
in the table. '

Complete the table to show the electrode (A or B) at which each reaction occurs, and
the type of reaction occurring (oxidation or reduction).

Electrode reaction | Electrode | Type of reaction

Pb?* + 2¢- o o0
+2e —>Pb CS’Q"@- OW \ |

et
2Br — BI'2 + 2Ze” @{\i}g,e/ Geﬁ \)c}\f\%

@

(HPRAYE

N— J

wen B N N MO NN NN D B NN NN T N D S BN B NN A N B B N W BN B W BN AN BN BN
N21055A ) 14 ' -




82((?%{’ Amount of Pb W ...................................................................

blank

(d) In an experiment using the same apparatus, the amount of charge passed was
£ 0.10 faraday. :

(i) Calculate the maximum amount, in moles, of each substance formed.
L

AMOUNt OF By ..ot rrene e reseeerenne e rrsrsasasmres e renssarenans

@

(ii) Calculate the mass of bromine formed.

@ |08

~ r g S .
3 ‘ (Yotal 9 marks) a’

- ™~
Leave

—
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9, This question refers to the following reaction scheme.

Reaction

Reaction

ethanoic acid

ethyl
ethanoate

(b) State the other reagent, and the conditions needed, for Re sefion 1

Sdnene. s, SDedURS:

Kie. cshingk. 35 Qergotic..

2 .
" w\ ue ceavurbernenias

(¢) Ethanol can also be made from C1oHp0n1(s).

(i) What type of substance is C1aHp2011(8)?

\

\

(i) What type of reaction is used to make \q 1ol from this substance?

PASTT L= Te . SR——

0]

A9,

0. R B0 AR o

@

Leave
blank

S
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(d) State the type of reaction occurring in Reaction 2 and suggest suitable reagents. 'i'
6 =

1€))
' % @ Q9
(Total 12 marks) [ i 95‘/- .
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10. A common example of an exothermic reaction is the complete combustion of methane, as
shown in the equation.
CH(g) + 205(g) — COx(g) + 2H,0(g)
(a) This reaction can be represented by an energy level diagram.
Complete the diagram by showing the products of the reaction.
Energy | CH,(®)+20,()
orxdyg /
aO)
(b) The table shows the values of some average bond dissociation energies.
Bond C—H | 0—H | 6=0 | C=0
Dissociation energy (kJ/mol) 412 463 496 743
C_\\‘»ﬁ'- 7,0 L
Methane and water contain only single bonds. Oxygen and catbon dioxide contain
only double bonds.
Use the values in the table to calculate the energy change occurring during the
complete combustion of methane.
S

N21055A 18




(c) Atroom temperature the reaction between methane and oxygen is very slow.

State three different changes in conditions that would increase the rate of this
reaction.

(@) Another reaction of methane, used in industry, is shown by the equation
CHa(g) + Hx0(g) = CO(g) + 3Ha(g) AH = +210 kJ/mol

(i) What do the symbols = and AH represent?

M/@w%c&wsnge X (2)

(i} The reaction is carried out at 2 atm pressure and 1000 °C.

Predict what would happen to the amounts of carbon monoxide and hydrogen
formed if these conditions were changed as follows.

............. o0 WX\ e seyerseg J

Temperature decreased ?Q?@éﬁdm%ﬁw
Mee teafon R0 e e 0.
@

(Total 11 marks)

Leave )
blank
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11. (a) A student made a solution of potassium hydroxide by dissolving 14.0g of solid
potassium hydroxide in distilled water to make 250 cm? of solution.

-t

(i) Calculate the relative formula mass of potassinm hydroxide, KOH.

;
(ii) Calculate the amount, in moles, of potassium %ydro j
{

(iii) Calculate the concentration, in mol dm™>, of this!
Show your working.

solution of potassium hydroxide.

¢ )

== 1 1 Tt R i1 iy i s Yy i i i E 7 B 3 B 0 B L1 3 & 0 1 0
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i (b) A different solution of potassium hydroxide, of concentration 2.0 mol dm, was used
! : in an experiment to react with carbon dioxide gas.
The equation for this reaction is
2KOH(aq) + COx(g) — K2COx{aq) + HO(I)
{i) Calculate the amount, in moles, of potassium hydroxide in 200 cm? of this
solution.
TR (ZARLON L), LD D,
.................. 149, 2.0:56%2. 72122
20 @
(i) Calculate the amount, in moles, of carbon dioxide that reacts with 200 cm® of this
solution of potassium hydroxide.
20702 = BE oo
BB O A2 2088 X
.......... SO0 OO fo O SN Py SNt 02 NSO
200 0y
(iii) Calculate the volume that this amount of carbon dioxide occupies at room
temperature and pressure (rtp).
(molar volume of any gas = 24 dm® at rtp)
0-88zmD . e 0.5.0:88%24 =22 1r 1200t
DA v
Q11 | -~
(Total 7 marks) a :
b |
\_ J
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12. Diamond and graphite are different forms of carbon.

(a) State the term used to describe different forms of the same ¢}ément in the same
physical state. ) _

LMo ..............
: ®

® Name and describe e type of bending in diamond.
..... 0. MEACCNES.. A0 . OIS MG SN IWIE. A5
...... nelat. ‘mg\c;’:hef( oy Sk eords . ww»wn‘&,@

3
(c) State one indusufial use of diamond.
&Qﬂﬂﬂ.n .......................... )/ e

(d) Craphite has a hexagonal layer structure. Draw a dJagram showmg three hexagons,
to show the atoms and bonding in graphite.

O-O0O—-0—0—-C0C—-0-C0-0-0
o--0-0O0-0O--O0-LLO-0O—6-0-0
@_Q-O—O_O_D_O_Q_O_.O_O-o @
z
o e N N N N O O O R O |
N21055A 22 E
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(¢) Diamond and graphite both have high sublimation points. Explain why.
TS NS YEREAABE e rcvpeee s msssss s s e
............................................................................................................... (2) -

(’].“otai 9 marks) ﬂ
TOTAL FOR SECTION B: 75 MARKS
END '

J

;N ..
L M2L0SSA

: o o 23

g

g




Script 2: Commentary

This candidate was awarded grade C for this paper.

Question 1: 3 marks out of 5

The choice of poly(ethene) is understandable, although incorrect, but giving "brittle" as
the related property indicates that the candidate does not know the meaning of the
term or how injection moulding is carried out. The choice of poly(chloroethene) for
overhead electricity cables and the related property of not conducting electricity is
baffling.

Question 2: 4 marks out of 12

The candidate did not always follow the instructions about how to identify the
substances, in terms of choosing either a name or a formula, although the difference
between cations and anions was understood. In parts (a)(i) and (iii), as well as not
giving the required names, the charges on the ions were incorrect. Although the answer
to part (b)(ii) was incorrect, the mark was awarded consequentially, based on the
choice of an incorrect metal in (b)(i) - this is indicated by the symbol "cq". The only
parts of the question answered correctly concerned the limewater test for carbon
dioxide.

Question 3: 5 marks out of 9

(a)

(b)

The candidate showed some knowledge of the Haber process, although 2 of the available
marks were lost.

A chemical equation is often allocated 2 marks. These marks can be awarded in
different ways, one way being a mark for all the formulae being correct and a second
mark for balancing. In this example, because no balancing is needed, and none of the
formulae are given in the question, then the first mark is for the formulae of both
reactants and the second for the formula of the product. Although this candidate's
equation was not balanced, the marks were actually lost for incorrect formulae. Writing
"NO3" for nitric acid is a serious error at this level.

Question 4: 2 marks out of 10

(@)

(b)

(©)

Both uses given were incorrect.

A general point to note in questions about uses of fractions is that as many are used as
fuels, the answer "fuel” would not score without extra information. For example, for
kerosene, "fuel for aircraft" would score, but not just "fuel”.

No marks were awarded in part (iii) - the wrong gas was identified, and "harmful” could
not score because it was given in the question.

This part was generally not well answered. One mark was for heating the crude oil - this
candidate did not score the mark with "bunsen burner". Another mark was for naming
the items of apparatus; three were considered essential - a container for the crude oil,
a condenser and a thermometer. This candidate gave a beaker (not suitable) and a
thermometer, but not a condenser, so the mark was not awarded. The most difficult
mark to score was to clearly indicate that the distillate would be collected only when
the thermometer indicated a temperature in the range 80-120 °C. The candidate's
answer contained no reference to this.



Question 5: 2 marks out of 9

(@)
(b)

(©)

The candidate seemed to be unfamiliar with other types of polymer.

The only positive aspect of this candidate's answer was the use of continuation bonds
and brackets to indicate the repeat unit. However, as the structure was completely
wrong, no mark could be awarded.

The candidate was aware of the link between low melting point and weak forces, but
the choice of ions, given the mention of "molecular” in the question was puzzling.

Question 6: 9 marks out of 14

(@)

(b)

(©)
(d)

1 mark was scored for recognising the difference between isotopes but the other mark
was lost through lack of precision in identifying an atom, referring instead to element.

Full marks were scored for completing the table in part (i), and for the A, calculation in
part (ii).

A clear answer that scored the mark.

Neither mark was scored in part(i) through giving incorrect formulae. Equations were
written that were not asked for, although this would not have been penalised if the final
formulae had been correct.

In part (iii), although the equation is balanced, neither mark could be scored because
the formula of one of the products is incorrect.

Question 7: 8 marks out of 13

()

(b)

(©)

(d)

(e)

The candidate did not seem to be familiar with the name of this compound and did not
recognise the redox nature of the reaction.

Weaker candidates who attempt the writing of an ionic equation often write ionic
formulae for all species, even for those that do not exist as ions. In this example, CI°
appears instead of Cl,.

The candidate scored both marks here.
A general point to note is that when a colour change is asked for, it is good practice to
give both the starting and finishing colours.

This answer scored both available marks, although ideally each atom should have been
identified by writing H or Cl in the centres of the circles.

Well answered and awarded full marks.

Question 8: 2 marks out of 9

(a)

(b)

(©)

The mark was awarded because the idea of electrons moving was clearly conveyed by
the use of the word "flowing".

Neither mark was awarded. Instead of "ions" the less precise word "particles" was used,
and the answer implies that ions are only present when the compound is molten.

The first mark was not awarded because the candidate did not use the required letters
A and B to identify the electrodes. The second mark was lost because the answers were
the wrong way round, in spite of the correctly remembered mnemonic OIL RIG being



(d)

written down by the candidate.

No answers were given in part (i).

The candidate was fortunate to score 1 mark in part (ii), because although a correct
method was used, both numerical values used were incorrect. It just happened that one
value was double the correct one and the other value was half the correct one, so that
the two errors cancelled to give the correct final answer.

Question 9: 4 marks out of 12

(@)
(b)
(©)

(d)
(e)

Correct.
Well answered and awarded full marks.

The candidate was unlucky in part (i). The expected answer for the type of substance
was "sugar”. Although the name of the compound is sucrose, this correct name would
have been accepted, but not "glucose”. There were thus two answers given - one
incorrect and one correct. On some occasions this situation is considered a
contradiction and no mark is awarded, while on other occasions the incorrect answer
might be ignored and the mark awarded.

No mark was awarded for the incorrect reagent.

No marks awarded for completely wrong answers.

Question 10: 3 marks out of 11

(a)
(b)

(©)

(d)

Correct.

No marks were awarded. Although the correct values from the table were used, no
account was taken of the numbers of each bond involved.

The third mark might have been scored if some working had been shown.

A general point to note is that in calculations it is good practice to include a few words
to indicate what is being done, because with an incorrect final answer it may be
possible to award one or more marks if it is clear that a correct method has been used.

Only the catalyst mark was awarded here.

Candidates should understand that the word "pressure” by itself does not imply that the
pressure is being increased. A similar situation often arises with the word
"temperature".

In part (i) "energy change" was not close enough to "enthalpy change" or "heat change" to
be awarded the mark.

In part (ii) it is clear that Le Chatelier's principle has not been used, even though the
effect on the direction of the reaction in both cases has been correctly predicted.
However, the question has not been answered - it asked for the effect on the amounts
of two named substances, so neither mark was awarded.

Question 11: 3 marks out of 7

(a)

(b)

Both marks were awarded in parts (i) and (ii), but in part (iii) the (incorrect) working has
been crossed out and the final answer is incorrect, so no marks were awarded.

Incorrect methods have been used in parts (i) and (ii), so no marks were awarded.
Although the answer in part (iii) is incorrect, the mark was awarded for correctly
multiplying the (incorrect) answer in part (ii) by 24.



Question 12: 1 mark out of 9

(a)

(b)

(©)

(d)

(e)

Correct.

The type of bonding (covalent) was not named, and the answer implies that molecules,
rather than atoms, are joined together.

Although diamond is certainly used in jewellery this was not accepted as an industrial
use.

The diagram shows no understanding of the structure of graphite.

Not answered.



Paper 3

Script 1

L)

The diagrams show a selection of apparatus you can find in a chemistry laboratory.

D E F

(a) Complete the table by adding the name of each piece of apparatus.

Letter P Name

A Aea Suringy oytivder

filter funnel

7

A\'cal flask

test fube

< I~ o N I

pipette
V4

soacer
3)

(b) Sclect the letters of two pieces of apparatus that you would normally use to measure
accurately the volume of a liquid.

e

Q@)

(c) Which piece of apparatys is needed fo separate particles of a solid from a liquid?
1)
(Total 6 marks)

blank

2
|

Q1

a

~
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2. Marble chips (calcium carbonate) react with hydrochloric acid.

The equation for the reaction is
CaCOs(s) + 2HCl(agq) — CaCly(aq) + Hy0(1) + CO4(g)

Some students investigated the rate at which carbon dioxide gas is given off at 25°C. In
separate experiments they used different masses of the same sized marble chips with the
same volume of hydrochloric acid (an excess).

(a) The diagram shows the apparatus used. Complete the diagram to show how the
carbon dioxide could be collected and its volume measured.

coa conected \
L2 s&r’m%e M

hydrochloric acid
marble chips

@

.

Leave

blank
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(b) The students recorded these results.

(€)Using 2.34 g of marble chips, 83cm?® of carbon dioxide gas were collected in 60
seconds..

EWe got 45 cm? of gas in 1 minute when we used 1.05 g of marble chips.
© With 1.47 g of solid we made 98 cm? of gas in 120 seconds.
@'In 60 seconds 0.59 g of solid gave 29 cm® of carbon dioxide.

23] é\f‘rqg 90 seconds, 1.21g of calcium carbonate had made 54 cmd of carbon
toxide. ) ’

Draw a suitable table and enter all of the results given and the units.

Mass of calciumw | Jime token Amount of
caroonare. ceecondsy | €arbon dioxide
Corams) Cotiecred (em?)
€9 g 60 secs 39 em?
1-:08 g €0 secs HS em3
2y a0 secs - §Y cmd
g 120 secs Q8 cm? @)
J:84g . 60 secs 83 em3 ///

QUESTION 2 CONTINUES ON PAGE 6

Leave
blank
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(c) The students’ experiment was criticised for not being a fair test.
Some students repeated the experiment, making sure it was a fair test.
To do this they measured the volume of gas collected in the first 60 seconds of the
Teaction.
One student’s resulis are shown in the table.
. Volume of gas collected in
Mass of marble chips used (g) 60 seconds (cm?)
0.15 7.5
0.30 17.5
0.60 30.0
0.80 37.5
1.00 50.0
1.25 62.5
1.40 70.0
(1) Draw a graph of these results on the grid. The scale for the x-axis has been done
for you.
1§ T T
80
o
§ i
T
‘5 60 =
8 T
g S
o u
g’ s
@ C
& =
2 -
£ a0 -
\Ao =
1o+ -
0.00 0.20 0.40 0.60 6.80 1.00 1.20 1.40
Mass of marble chips in g -
@ |2_
A ~

N21054A .
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(ii) Describe how the rate of the reaction increases as the mass of marble chips
changes.

@

@

(d) Suggest a different way in-which the original experiment could be improved to make
it a fair test.

Jrougiout e experiment
' m

{Total 14 marks)
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3. Alcohols are flammable and can be used as fuels. ;-
A student carried out an investigation to see if there was a relationship between the .,.*
number of carbon atoms in an alcokol and how much energy it gave out when bl_lrned.
The diagram shows the apparatus used.
thermometer
s——coppercan . . . , - . ﬂ
I B TG - 11]
~———100 ¢im® of vatér k
: épii'it burner
alcohol being tested -
The student placed a spirit bumer containing methanol under the can of water. She lit the
spirit burne, heated the water for two minutes and put the spitit burner out, She repeated
the experiment two more times. As the fuel was burned, the mass of the spirit burner
became less. She rep_eated the experiment with three other aIcoho}s.
(a) The table shows the results obtained. v
Mean
Name of | Formula Mass of | Temperature Temperature | temperature
aleohol | of alcohol fuel used change of | change per | change per
(8 | water (°C) | gram of fuel gram of fuel
CCg™ Cg™h
0.84 4yo+S 48.2 )
methanol | CH;OH 0.79 385 | 487 ug.§
0.76 37.0 48.7
0.78 52.5 64.3 ¥
ethanol | CH:OH | 064 43.0 6% 611 )i
' 0.68 455 66-a/ 47
7
0.54 37.0 685
propanol C;H;,0H 0.49 30.0 61.2 oy
| 0.57 46.5 81.6
0.43 355 . 826
butanol C,H,OH 0.47 38.5 81.9 8a W -ﬁ-
0.51 42.0 824 J -
| —
-----.----..-----------------------—--
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() The diagrams show the thermometer readings before and after heating the water
" in the first experiment for methanol.

Record the temperature shown on each thermometer.

Before After
"“=_: 70
30 ; 65
25 é 60
20 AE 55

Temperature Temperature
befote ............ ... /°C after \/6'{5 °C

Calculate the temperature change for this éxperiment.

Temperature change ..... 5q5'9“’”°s°/ .........................................

(i) Other than measuring the temperature of the water before and after heating, what
measurements must have been taken to get the resulis shown in the table on

page 87
Otver Wiov_ tewperature of waer 4“2\7609 e fuet before and after

e uearwn, WMust be weagured .

(iif) The temperature change per gram of fuel used is calculated using the equation

temperature change
mass of fuel used

temperature change per gram of fuel =

Complete the table on page 8 to show the temperature change per gram of fuel
for each experiment using ethanol.
()]

(iv) For each fuel, calculate the mean temperature change per gram of fuel. Record
your answers in the table on page &.
@

QUESTION 3 CONTINUES ON PAGE 11
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(b) Use the information in the table on page 8 to help you answer this question.
(i) Aue the results obtained for methanol reliable? Explain your answer.
: ¥ |
@
© “The student made the following conclusion.
As the number of carbon atoms in any fuel increases, the energy given out
when one gram of the fuel is burned also increases.
Are the results obtained sufficient to support this conclusion? Explain your answer.
Yeane resuits_ov e tawie on pode 8 Sviowed oS S iue carion clows

pelresursioniiieison CICMIPOdE NORSVIOWOCIOSI T M IO TEOVIGITIVISE
I e fua) Wncreases: dne tewperature comoe i e walrer, ase lncroases .
And anis hoppens, evergtiwe ihe wawmioer of caraon atow lncreases: More 5
‘anerpy 15 glvei out wvew tvere OYe WIOTS COTON QROWS: e

)] Q3
(Total 15 marks) ! B(O
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Solutions of lead(IT) nitrate and potassium iodide react together to make the insoluble
substance lead(II) iodide.

The equatlon for the reactlon 18
Pb(N03)z(aq) + 2K1(aq) —> 2KN03(aq) + PbIz(s)

An mvesngatlon was catried out to find how much precxprtate formed w1th dlfferent
volumes of lead(II) nitrate solutlon

¢ A student measured out 15cm’® of potassium jodide solution using a measuring
cylinder. : '
¢ He placed,,thi_g solution in a clean. boiling tube.

e Using a clean measuring cylinder, he measured out 2 cm? of lead(II) nitrate solution (of
the same concentration, in ol dm™; as the potassium iodide solution). He added this
to the potassium iodide solution.

* A cloudy yellow mixture formed and this was left to settle. )
e The smdent then measurcd the helght (m cm) of the prec1p1tate usmg a ruler

The student repeated the experiment using dlfferent Volumes of Iead(H) mtrate solutlon
The graply shows the results obtamed E X

pp— T e N 400 W
; e e e e
g 1 51
8 !
= ! ! T
Q 3 %
k5| i : ERIERE u
B i
B 2 28
g T L -
= F
3 - z Seganis
e s txnaE
SEEES -
o o
s . B T T
o A PP e e P H
077" 20 hd T @i gTiteqg a0 qgeie g T

Volume of ]ﬁ}ad(]l) nitrate so_lptiop added in qm3 .

. (2) (i) On the graph, circle the point which seems to be anomalous.

@

Leave
blank
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(ii) Explain two things that the student may have done in the experiment to give this
anomalous result.
1 .78 e student wigwy wave added on aess of lead ey wirore
Solution, wiics would forw wiore precielioe wokivg. It Macourale - X .
2 Avotner reason migvr e because he viod placed an maccutate
gwaouk of sodiam lodide tvio Mg wtiure: ?‘
@ |0
(iii) Why must the graph line go through (0,0)?
we
Jue araph wusk. g0 o ﬁcooi/owrbeoause\{mmio?‘ewm
wen '
irate soltiow is added Mg o om Precipiiore would e forwed: |
n
{b) Suggest a reason why the height of the precipitate stops increasing.
Tne Meigar of fue predipimte stopped. lncreasiva vecause Mereore e
woreparhc\es\eﬂfor*hevw*Dfea*'wvdertowakemwwvmmK D
»
(c) (1) How much precipitate has been made in the tube?
N s E—‘ 8
solution of 5—_ 6
soluble salts E
-5
Ea
precipitate of ——— E 4
solid lead(ID) iodide E
................................... IS em l
o
(if) Use the graph to find the volume of lead(Il) nitrate solution needed to make this
amount of precipitate
38«"““3/ .............................................................................................. ]
0
QUESTION 4 CONTINUES ON PAGE 15
N— A
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(d) After he had plotted the graph, the student decided he should obtain some more
results,

A

(i) Suggest what volumes of lead(II) nitrate solution he should use.

The vewes ot We svould use ore 10 o omdl

oamd fud the correct results . X (n

(e) Suggest a different method for measuring the amount of precipitate formed. This
method must not be based on the height of the precipitate,

Avother method of measun‘n%, e amount of predpitole would e,

i
E'W
%
i
ig
gm
3‘\3
gm
i8
SS
-3
ie
g
gS
g
i
gV)
“

4 Q4

(Total 15 marks) l ;
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Paper 3, Script 1: Commentary

This candidate was awarded grade A for this paper.

Question 1

This candidate scored 6 out of 6 in this question.

Question 2

This candidate scored 8 out of 14 in this question, a poor performance for a grade A
candidate.

(@) The diagram was carefully drawn and accurately labelled, so both marks were awarded.

(b) The table headings were correct and all the data was accurately entered, so full marks
were awarded.

(¢) Inpart (i), one mark was awarded for a correctly labelled and suitably chosen scale for
the y-axis. Two of the points plotted are at incorrect mass values, so only one out of
two marks for plotting was awarded. The line drawn was clearly not straight, so this
mark was not awarded.

A general point to note in graph plotting is that the points should always be clearly
shown (using a small dot, or dot-in-circle, or a cross). This candidate did not show the
points, so the examiner had to check all the places where points should have appeared
and assume that if the line went through them all, then the marks for plotting could be
awarded. Also, candidates should expect that a line on a graph showing experimental
data is likely to be a straight line or a smooth curve. If a decision is made that the line
should be straight, then a ruler (required by the rubric on the cover) should be used to
draw it.

In part (ii), one mark was awarded for recognising that the rate increased as the mass
increased, but for the second mark the connection had to be recognised as one of direct
proportion.

No marks were awarded in part (iii) - the candidate omitted to refer to the increase in
surface area and there was no reference to collision theory.

(d) This was a difficult mark to score. An obvious suggestion would be to collect the same
volume of gas in each experiment.

Question 3

This candidate scored 10 out of 15 in this question, not a good performance for a grade A
candidate.

(@) This part was very well answered, with all nine marks being awarded.

(b) Inpart (i), the candidate compared results for two alcohols, rather than comparing all
the results for methanol - as the temperature changes per gram of fuel are very close
and much closer than for the other alcohols, the results are reliable.

Again in part (ii) the candidate compared results for two alcohols, rather than
comparing all the results for propanol.
In part (iii) the easier mark was awarded, for suggesting repeats, but the candidate did



not include the more subtle point that the original results should not be used.

(c) No marks were awarded here. The results are not sufficient, partly because only a
limited range of carbon atoms (only 1-4) was used, but more importantly because only
alcohols were considered.

Question 4

This candidate scored 7 out of 15 in this question, not a good performance for a grade A
candidate.

The candidate correctly identified the obvious anomalous point in part (i).

(@) In part (ii), there were at least three ways in which the anomalous result might have
been obtained. The candidate's first suggestion was an excess of lead(ll) - as this is
already in excess it would not have had an effect. The second suggestion referred to the
amount of sodium iodide (this should have been potassium iodide), but the mark was not
awarded, not for the slip in mentioning sodium instead of potassium, but for failing to
mention that the amount of iodide would have been too great, rather than just
inaccurate.

To score the mark here, there had to be a reference to all the iodide being used up, not
(©)  just the number of particles.

Correct.
(c)

Some reference to values in the range 6-10 cm® was expected, since these would help to
(d) identify the turning point in the graph more accurately.

This was well answered, with only the most difficult point (washing the precipitate)
() being omitted.



Paper 03

Script 2

The diagrams show a selection of apparatus you can find in a chemistry laboratory.

D E F

(a) Complete the table by adding the name of each piece of apparatus.

Letter ’ Name

A /
MeAsLIviNg (‘Slmrlpy—

B filter funnel

c | }
Coniced Plosk \V/

D test tube

E pipette /

F | Bfnké’y /

&)
(b) Select the letters of two pieces of apparatus that you would normally use to measure
accurately the volun?i a liquid.

s is needed to separate particles of a solid from a liquid?

(c) Which piece of appar:

(Total 6 marks)
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2. Marble chips (calcium carbonate) react with hydrochloric acid.

The equation for the reaction is .
CaCOs(s) + 2HCl(aq) > CaCly(aq) + HyO(I) + CO4(g)

Some students investigated the rate at which carbon dioxide gas is given off at 25°C. In
separate experiments they used different masses of the same sized marble chips with the

same volume of hydrochloric acid (an excess).

(a) The diagram shows the apparatus used. Complete the diagram to show how the
carbon dioxide could be collected and its volume measyred.

hydrochioric acid

marble chips

\.

Leave )
blank

~
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(b) The students recorded these results.

Using 2.34 g of marble chips, 83cm?® of carbon diﬁxide gas were collected in 60
seconds.

We got 45 cm® of gas in 1 minute when we used 1.05 g of marble chips.
With 1.47 g of solid we made 98 cm® of gas in 120 seconds.
In 60 seconds 0.59 g of solid gave 29 cm® of carbon dioxide,

Q'ﬁe_g 90 seconds, 1.219 of caicium carbonate hed made 54 cm® of carbon
loxige.

Draw a suitable table and enter all of the results given and the mits.

Marble Chps | CQ, cas CO.. qas.

: 'ﬁhgrqmg) (3,,5;“2:3’/ Ksﬁg

234 | g | g0
405 _4s Bo 4o
t-4q 9& (20
(.27 54 g0

A

QUESTION 2 CONTINUES ON PAGE 6
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(c) The students’ experiment was criticised for not being a fair test.
Some students repeated the experiment, making sure it was a fair test.
To do this they measured the volume of gas collected in the first 60 seconds of the
reaction. :
One student’s resulis are shown in the table,
3 Volume of gas collected in
Mass of marble chips used (g) 60 seconds (cm?)
0.15 7.5
0.30 17.5
0.60 300
0.80 375
1.00 50.0
1.25 62.5
1.40 70.0
(i) Draw a graph of these results on the grid.” The scale for the x-axis has been done
for you. o
T
3 /
Te- 2
Qaus g T - 7 z
r\é\ -
o h b
\Q‘ o
(}’I L] |~
S . s A
@.5 e
' :
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Mass of marble chips in g 1/
@

.

me NN NN IR X DO D N DOD PN NON DNN NN NN AW BN N NN DN DN AN NN N AN N BN B W BN B A N B BN BN BN BN
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(i1} Describe how the rate.of the reaction increases as the mass of marble chips o
changes.
i COU.. VG AN NS, Gt oo
/??afé//f(’&/}ﬁﬁﬁif/ﬂﬁ’ﬁ%?ﬂ//ﬁmw){ /
(iif) Give an explanation for this change in rate as the mass of marble chips increases.
CZ&}Z«&V&M&@/MO’ %28 W
o VUSS... Cerl. M. s 2le. g X | o
........... Yeatkion... col. bt 8o .
(d) Suggest a different way in which the original experiment could be improved to make
it a fair test.
e B ......:gz?aapjﬂfmﬁ..@.CD.rz.’zfé.....i.’méﬁﬁL..ém ........................... 2,
T ———
(Total 14 marks) W:
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3. Alcohols are flammable and can be used as fuels, g :
A student carried out an investigation to see if there was a relationship between the
mumber of carbon atoms in an alechol and how much energy it gave out when burned.
The diagram shows the apparatus used. .
thermometer
. copper can
—~+——100 e’ of water -
spirit burner
alcohol being tested
The student placed a spirit burner containing methanol under the can of water. She lit the
spirit burner, heated the water for two minutes and put the spirit burner out. She repeated
the experiment two more times. As the fuel was burned, the mass of the spirit burner
became less. She repeated the experiment with three other alcohols.
(2) The table shows the resuifs obtained. '
-‘Mean
Name of | Formula. | Mass of | Temperature | Temperature temperature
alcohol of aleohol fuel used change of change per | change per
@ water (°C) | gram of fuel | gram of fuel
Cg™h °CgM)
0.84 H0-5 482 2.
methanol | CHyOH | 079 | 383 137 Q@
0.76 37.0 48.7
0.78 525 1.4,
ethanol | CH:OH | 0.64 43.0 c1.2 /| .13
. 0.68 45.5 Cs. F
0.54 37.0 68.5 Vi
propanol C;H,0H 0.49 30.0 61.2
To- RS
0.57 46.5 81.6
0.43 355 . 82.6
butanol | C,H;OH 047 - 38.5 81.9 S0, 3
0.51 42.0 824 J
. ]
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(i) The diagrams show the thermometer readings before and after heating the water
in the first experiment for methanol.
Record the temperature shown on each thermometer.
Before After
3 70
525 60
£ \
420 R EE
Temperature Temperature
before ..... ﬁ27 ..... / after .. 7 A °C
Calculate the temperature change for this experiment, / '
Temperature change ............. T 40‘«56& 3
&)
(ii} Other than measuring the teﬁlperamre of the water before and after heating, what
measurements must have been taken to get the results shown in the table on’
page 8?
ﬂﬁelamqueﬂ?ffmiwear
6y
(iti) The temperature change per gram of fuel used is calculated using the equation
temperature change
t ture ch f fuel =
emperature change per gram of fuel mass of fuclused
. |
Complete the table on page 8 to show the temperature change per gram of fuel
for each experiment using ethanol.
) 3
(iv) For each fuel, calculate the mean temperature change per gram of fuel. Record
your answers in the table on page 8.
@ \
QUESTION 3 CONTINUES ON PAGE 11
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(b) Use the information in the table or page 8 to help you answer this question.

(i) Are the results obtained for methanol reliable? Explain your answer.

bt TESals.... v A2t Bk .. L L.
Vﬁéd‘é/( Boleusc.... 20 Costron. @é/?,/

LI H AT S e e
)

(ii) The results for propanol are not reliable. Explain why not.

. Heve Popacol. as.... le.cs.....@er_/nn atrrg.

: ®

(i) What should the student have done about the results for propanol?
TRe. Shudeat . Shecddl. bave... Jacaesed, ...

....... :thﬁ......ffm?ercdure.......So asdo. moke.d..
'PVDP?U?@ QQS(.c ...... gﬁ)al o BBSCAdES oee.

@

(c) The student made the following conclusion.

As 'rhe number of carbon atoms in any fuel increases, the energy given ouf
when ohe gram of the fuel is burned also increases.

Are the results obtained sufficient to support this conclusion? Explain your answer.
o lbe. YeSulbs... e w&..ﬁ.tgpﬁi.CIEQb....bﬁ@M$ﬁ .........
Puel_dntakle. buraed . (neeoses.....nd.........

UL Q.. QA R ABIE o |

(Total 15 marks)
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substance lead(IT) iodide,
The equationfor»the reaction is

Pb(NO;),(aq) + 2KI(aq) ~» 2KNO;(aq) + Pbl,(s)
volumes of lead(IT) nitrate solution.

cylinder.

* He placed this solunon in a clean boiling tube.

to the potassium iodide solution.

s A cloudy yellow mixture formed and this was left to settle.

The graph shows the results obtained.

s The student then measured the height (in em) of the precipitate using a ruler..

4. Sclutions of lead(II) nitrate and potassium iodide react together to make the insoluble -

An investigation was carried out to find how much precipitate formed with different

e A student measured out 15cm’ of potassium iodide solut:lon using a measmng

» Using a clean measuring cylinder, he measured ount 2 cm’ of lcad(II) mtrate solution (of
the same concentration, in mol dm, as the potassium iodide solution). He added this

The student repeated the experiment using dlﬁ'erent volumes of lead(II) mtrate solution.

Height of precipitate in cm
(%]

0 2 4 6 T8 o 12 14
Volume of lead(Il) nitrate solution added in cm®

(a) (i) On the graph, circle the point which seems to be anomalous.

N

©'16

®

—
Leave

blank
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(i) Explain two things that the student may have done in the experiment to give this
anomalous result.

1 ;.......Adddma....e;..,.Jfad..(u,).mf.raz‘.c..:..eac.él..&;aa:du.?.m

............ UL, U O YBACHO

2 Mazgare,zz’ca/nréra/vzadzﬁiq),

B T -1 S 0
)

(iif) Why must the graph line go through (0,0)?
ﬂ%jmpjaﬁnem&&é(goih%(o,% 7,
3008 A QNI o

’ ' H
(b) Suggest a reason why the height of the precipitate stops increasing.
..... ffhf,...Manjh:k...&]:o%&.:ta.,.I.ncmaSe.....bﬁa;z,us{....6;..‘.17'0.@,..,....._
o .Qonceatedan. . e bad ww. adate................ X v
o &
(@i}_j (i) How much precipitate has been made in the fube?
o - _ o
solutien of = 6
soluble salts E
éw 5
-4
precipitate of ———— 4 ?_ 1
solid lead(Il) iodide 2
1:5..8%.. /. cm
) [

(i) Use the graph to find the volume of lead(Il) nitrate solution needed to make this »
amount of precipitate.
= o V= A A (

0)]
QUESTION 4 CONTINUES ON PAGE 15 J
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(d) After he had plotted the graph, the student decided he should obtain some more
results. .

(i) Suggest what volumes of lead(]) nitrate solution he should use.

e Y o N jﬁ

(ii) Explain why he should use these volumes.

%ccm'tmvmfmsamﬂc@cquf

(e) Suggest a different method for measuring the amount of precipitate formed. This
method must not be based on the beight of the precipitate.

%%zgﬁm@ﬂ?a%rq@é se el dedas)...
e s gasseel.. thrmgls. bt e ...
s Soad (2 nided?. . aned & Js. ...
........... Ul A St pacall. MNBIUES. .Sk R.%....
lead oo ridade. o

(Total 15 marks)
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Question 1

This candidate was awarded a grade C for this paper.

6 out of 6 in this question is a good performance for a grade C candidate.

Question 2

This candidate scored 4 out of 14 in this question, a poor performance for a grade C
candidate.

(a)

(b)

(©)

(d)

The diagram showed apparatus for drying the gas (which was not required, but which
would not have been penalised), but no correct method of gas collection was shown
(this could have been over water or in a syringe).

One mark was awarded for the correct units appearing. However, the table headings
did not contain references to mass, volume or time, and one of the values was copied
incorrectly.

In part (i), the candidate was fortunate to score both marks for plotting the points
(there was one error, which was not penalised), as the scale chosen for the y-axis was
not linear. The line drawn was clearly not straight, so the final mark was not awarded.
In part (ii), one mark was awarded for recognising that the rate increased as the mass
increased, but for the second mark the connection had to be recognised as one of direct
proportion.

No marks were awarded in part (iii) - the candidate omitted to refer to the increase in
surface area and there was no reference to collision theory.

This was a difficult mark to score. An obvious suggestion would be to collect the same
volume of gas in each experiment.

Question 3

This candidate scored 7 out of 15 in this question, a reasonable performance for a grade C
candidate.

()

(b)

(©)

This part was quite well answered, with seven out of nine marks being awarded. The
mean temperature change per gram of fuel for methanol was incorrectly calculated,
probably by dividing the total of the temperature changes by 6 instead of by 3

No marks were awarded here. The candidate showed no understanding of reliability,
and in addition none of the answers contained any chemical sense.

No marks were awarded here. The results are not sufficient, partly because only a
limited range of carbon atoms (only 1-4) was used, but more importantly because only
alcohols were considered.



Question 4

This candidate scored 3 out of 15 in this question, a poor performance for a grade C

candidate.

(a) The candidate correctly identified the obvious anomalous point in part (i).
Neither suggestion in part (ii) made any chemical sense.

(b) To score the mark here, there had to be a reference to all the iodide being used up.
The candidate's reference to the concentration of lead(ll) nitrate is irrelevant.

(c) Correct.

(d) Some reference to values in the range 6-10 cm® was expected, since these would help to
identify the turning point in the graph more accurately.

(e) Itis hard to imagine what might have been in the candidate's mind from this answer.
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