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(d) Some standard enthalpy changes are difficult to measure directly but can be determined
from standard enthalpies of combustion.
Maleic acid, C4H4O4, reacts with oxygen to form carbon dioxide and water as shown by
the. following equation.

C4}'I404(S) + 302(3) -3 4COz(g) + 2H20(1)

Use, the standard enthalpy of combustion data given below to calculate a value for the
standard enthalpy change for the following reaction.

4C(s) + 2Ha(g) + 202(8) — CatLiO4(s)

CH04(5) C(s) Hy(g)
AHSMI mol? | -1356 3035 | 2858
CoHe Oy ©)

ooooo

&0y () 4 2.!"110(\) : \,ARLC’&“QO"

Caor 4 alp Co el A aaM W,
‘4’\#"'%“ ‘ ' “Co,(8) +l“;@

L Gatle & .

ooooooo

~unse 4+ (ax2858) 4 (¢n393:5) + alte Coter = O )

e = — 7296 kTt 7 oy
(3 marks)
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3 (a) Concentrated sulphuric acid can be reduced by some solid sodium halides to HaS

(i) Givethe oxidation state of sulphur in HyS
[k SO 0}

(ii) Give one solid sodium halide which will reduce concentrated sulphuric acid,
. forming HZS NeT otowd oF wael e\ :

VaX ot Valkt o T o Todle ot At o asklise (1)

e g way in which the presence of HpS could be reméniSed ,
(lll) State one Y P 2 Allow ph Ac" -%o.bo (O\‘J‘ a—-’l

Swmell of bad 2448 Kahoa (8 aee ok aruau 8
cova 1 i T NS

(iv) Write a half-equation for the formation of H;S from sulphuric acid.
B~ + BH* « W.SO¢ —2 W5 + &W,O0O Q)
er 10WY &+  So¢r (4 marks)

ib) A different solid sodium halide xeacts‘ with concentrated sulphuric acid without
reduction forming a halogen-containing product X
o CE = f fedex answer gven
A (1) Suggestanidentity forX TA e helido &W a\\o.,o WMo Oug

CHF or Wl TL NaFor NaCl o F7er c aten ()
....... losae werde'w (1) bud \MW;\; ow o
' 3 4 v . gcu .
(i) Identify the solid sodium halide 'whlch produces X. OAQ\‘ o‘:’ aigwwqmc 4“4,1?

: NQF et NQC{ ot f’ o(‘C\D govxw' G)
AMow 3£ %X » a \abuege
(iii) State the role of sulphuric acid in the formation of X. ktw\“%.@}
A proton hower  or an @cld 0]
(iv) Write an equation for the reaction with concentrated sulphuric acid in which X is
formed. .
Was £~ — HWF  of . ¢

' (4 marks)
W,50, +8aF -7 Walkso, + KE of

B 50¢ ¢ ANeF = HNa, SO + L8 F
(M‘ ’gv*‘ C‘WLNLAQ.\E
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4 (a) When using silver nitrate to test for the presence of chloride ions in an-aqueous solutien,

it is important to add another reagent to prevent interference by any carbonate jons
which would form a white precipitate of AgCOqy - R -

(i) Identify this other reagent.

R | fiw e
UNOy . or CHaCoo R  CE @)V InNe

Otk ALt !
S

(i) Write an equation to show how this 0,9:1%6]' Teagent Teacts Em;h _fodiumucgrbopate.
AUND, + Na,COy 7 1 Ma WO, + co, +Wo @)

e e e ok O & ’cf‘* T S (ZmarkS)
oq ~ Awtie COyT = Hy 0% % o,: NeT Koy

Fii

.~ A .i"a o) :-; kI
& )‘. o . :
‘. . e C g . P . . :
(b) The presence of some halide jons in solution can be detected using aqueous silver nitrate
3 = 0] aey e e A e tE B T W AR G PR N P
and aqueous ammonia, .. - & Popaeun Ao .. .

®

o IR TN S Py < :
O Jdéirify . hakide ioh whichon. addition . 6f “aqueoussilver nitrate, forms a
' precipitate that is insoluble in concentrated agueous ammonia.
1 or A\' - Nk d&w&w%la‘\'awé os‘mo\a.o&_g Q)

3 g S Sy e s
e B b TR pEaa

(ii)im zfldc‘mify a haﬁée ic;)ﬁ which ~caﬂn01;l;exdeteﬁcd-:u§ipgg:thesg FEAEmESr . i
R o | Mok elament, obows ar melscds, M)
) | - (2 marks)

'S g -
AiJ.‘ : y e

mixt ipita : : ) adding aguedus:silver nitrate to
ssture of two precipitates, P.and Q, :was.;formed;by}addm% agueocus I
© fse}uﬁzj;i éwntainiig two different halide ions. Precipitaie P dissolved-on addition of an

H

it excess.of dilute agueous ammonia. The remaining precipifate, @ /was fltered off

: (i} ]dentifythe haﬁdeionin—-ﬁ:a R s RPN R T 3ot
e Mew At Nebedemank elosis & wdautiy (1)

(i), - Precipitate: Q was soluble in concentrated agueous ammonia: Jdentify the halide

Lt M2dt :
jonin @.
B Al Aabr v Nt salowauk dhoie o miasles (1)
= . L {2 marks)
& B FT Y g 5ot ¢ o e ale o
S SAEIRRE S oA o
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) Below is a Maxwell-Boltzmann curve showing the disgﬁbuﬁon of molecular energies for
.6 a sample of gas at a temperature T.

va\au‘ '
ok

Mo\ew‘&

o

NoT . . B | ’
V\;':O\é:\“?:; ’ (};\AQC\X&J‘ ‘ Ev\m (.‘,)
L}ei““cv-ae*;m ot &N\D OI'“;.E » o . ok “Q\Otﬁ .

(i) Label the axes on the diagram above.

ii) What does the area under the curve represent?
@ The bokel v\uv&k&r of g A:{:f:\:s ' e Sawm %‘a @
Tar Ha wowlier ok W;\ef.g\eo presat .
(iif) State why this curve starts at the origin. : \
wo polacles Vavt no ewaray OR A smolacules ‘.a.m-t‘soml ewesqy (1
: ' (4 marks)

- .
Do ot a\kbua ) I-@. At ‘a>4-—- M ot wnle dosete w M'ﬁ B

(i) State what is meant by the term activation energy.
Thwe “‘ﬁa\fMuM M"‘%& e ‘ }2"
&Qr a &ﬂc‘!:ﬁﬂ &9 OCC O [ od e *@ &w ‘.L.a:_kw g’)’“
Y fora sums&i @\k&w . .

(i) The rate of a chemical reaction may be increased by anﬁu;wreafse in tSac:tcax:rt
concentration, by an increase in temperature and by the addition of a catalyst.

'®)

State which, if any, of these changes involves a different activation energy. Explain

your answer. ‘ 3¢ CW tuCewact Cce=0 @
‘ Changels) o Cakal v:ési" - ‘
Q\ e ’ &\%%v\aﬁ&m}& %»9\.%‘?@» ’ - - : e {33

w»«t: Explanation g
\ 5 lower octibatipnm anasay
IRV v LR p 05 marks)
et . '
of a bowar aehuwolin W& M

BLANK
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6 (a)

()

©.

()

In terms of ‘electron transfer, what does the reducingagent do'in a redox- reactlon? :

QVQ_AU C.w\ck agc&e,uk B\aes Q.\Q.(}&ows e (g
| Mok aladimn Paisd (1 mark)

What is the oxidation state of an atom in an uncombined element? .

)

{Z.!Z’f'f!‘)
Deduce the oxidation state of nitrogen in each of the following compounds.

(x) NC13 (*:}3 . e amowesd e Yowan A G)
@ MgsNg I ‘ o
(iii) NHZOH -\ e i | 0]

(3 marks)

Lead(IV) ox1de, bOz, reacts with: concentrated hydmchlonc acid to produce chlorine,
lead(II) 10115,Pb and water i P

i ;:*- :, -

@ Write & half—equanon for the formauon nf sz" and water from PbOz in: the
presencc of H' ions. i .

?b@g,é »4\&" 4’1&_ » -—“’ ?L“ '3 9;@&,,0 )

(n) ‘Wme a half—equanon for the formauon of chlerme from ¢hloride-ions.

,1;c:;\“ A e i

(iii) Hence deduce. an equation-for /the feaction Which’ Gezurs: sfvhen concentrated
hydrochlonc acid is added to lcad(IV) joxide, PbO;.

7o, LT 2cr = PR ¢ o Fako - ()
R o ‘Méec”w - (3 marks)
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7 (a)

(b)

(@

ine is added to drinking water. :
State why Cmonnberln\\nbc-waaméwgif microbao o QQM {.
T kW backera o Yo s\‘ec'\\\zz wavred @
NoT - ko povidy wates & dibeck owlee T (U mark)
NeoT ~ te Wil orqand ms ' ¥

Wn’tc an equation for the reaction which occurs when chlorine is bubbled into water.
Identify the substance which causes the resulting solution to be pale green. ~ ant_ 5 (¢

Equation ch, + Hio = U0 + HC‘ , )
‘ Identi?y of substance (vr;ﬁﬁ) Morwme or C, )
(2 marks)

Write an equation for the reaction which occurs when chiorine is bubbled into an excess
of cold aqueous sodium hydroxide.  @oMy hrediocte BwsT loe calle

2NaOH +Cl, —> NeCl 4 Naclo +H,0 0)
ok aod~ +¢l, — ci- + clo” +H,0 (1 mark)
' (o2 oc.\")

The amount of chlorine which has been added to water can be determined by treating a
measured volume of the solution with an excess of potassium iodide and titrating the
liberated iodine against a standard solution of sodium thiosulphate. -
(i) Write an equation for the reaction between chlorine and potassium iodide.
Clt AKT —» QAkcl + Ty 6r Wwwic c.o\r.dén a)

(i) Write an equation for the reaction between iodine and sodium thiosulphate.
I, + 2AMNq; $S,035 — ANaXl + NaySeOg q
o (owle Lo : |
(ili) Amn excess of potassium iodide was added to 1.00 dm? of water from a swimming
pool. The liberated iodine reacted with 7.20cm? of a 0.0150 mol dm™ solution of

sodium thiosulphate. Calculate the mass of chlorine which had been added to each
1.00 dm? of swimming pool water. @) Panatine muiony

Molen oo mv[tooo = O-OlS0 % 7-20jgooo = \»08»(6%
Moled T, moles C‘E = {-ogxi™” [abf S“f'»\ows ¢
Mess A, = M\asq} * M, = S.4x (07 %2 (1)

| = 3.80 %X 10"’3351»\:3 0)

bw  380— 3.6 xlo™? 4
(6 marks)

B
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SECTION B .

Answer both the questions below in the space provided on pages 10:to 16 of this booklet.

8 (a) Inablast furnace, iron can be extracted from an oxide ore which also contains silicon

dioxide as an impurity. Identify the ‘additional raw materials needed in the extraction
process, state why they are needed and write equations for the reactions occurring.

) . e S : (10 marks)

BT

(b) Iron prb,duced in a blast furnace .is-impure. The, iron contains carbon, sulphur and
phosphorus. State how each of these impurities is removed.” Explain why sulphur is
- removed before carbon and phosphorus. (6 marks)

(c) Although there ,aI:evlaI"ge__:';res_er'vcs of iron and aluminium ores in the world, both metals
. arcrccycled. B - ’j= S B SIS e . .. : . . 5

. (i) -State one social benefit of recycli‘hg iron and state -why it is .partit:}ﬁaﬂy easy 10
’ separate iron from other scrap metal. e :

(ii) Give one main reason why it is much cheaper to recycle aluminium than it is to
extract the metal from its ore., Give one major factor in the cost of recycling

‘9 Hydrogen is produiced by the feaction between steam and methane when the following
dynamic equilibrium is establishedl’ - el w7 G Do

| CHYE) + HOE) T CO) +3Milg) AH= +206kJmol”

SR IR

(a) Use Le Chatelier’s principle to predict the separate effects of an increase in temperature
: and of an increase in pressure on the yield of hydrogen obtained in the above reaction.
In each case, expla;f_:p your amswer. . o . (6 ‘marks)

‘(b) State how, and explain ’ik?fly, the use of a catalyst might or might not change the
" equilibrium yield of hydrogen, and also the amount of hydrogen produced, in a given
time. S " (4 marks)

IR R

END OF QUESTIONS

casoseracasssaeasrrasecss
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Question 8

(a) Essential steps:- Four equations 4 marks

" Three stated raw malerials 3 marks
Three statements of use S marks

Raw materials-These must be stated by name or formula

Role:-

(b) ~ Removal-

Sulphur:-

(c)() trom-
TL Stvesat SsmDulsn

&W aMpw

(c)(it)  Aluminium-

Formula MUST be correct if name not given

Ignore incorrect formula it name correct

Apply list principle if more than three materials given but
Ignore any oxide of iron even if wrong

Do NOT allow reagents which are only given in equations

Carbon or coke but NOT coal (1)

Limestone but NOT lime (1)

Air/oxygen but NOT “O" on its own (1)
L{:\. "t-ukm‘wﬁ—

Oxygen (reacts with carbon) to produce(heat or energy (1)

but NOT oxygen is an oxidising agent \ e axe e

C + 02 = CO2 (1
NOT C +CO2 — 2C0O NeT ic* 0, -1 2¢O

[t
Carbon[jga?educing agent (or makes CO) (1
2Fep03 + 3C — 4Fe + 3C0O2 etc. (1)

Allow equation with FeO; FeoO3or Fe304 OR
C +C0O2 — 2CO

Lt.ﬁuw- S‘.\'\cni-c Sawd
Limestone formsgag or reacts with%i()z or with impurities (1)
CaCO3 — CaO + CO2 (1)
Ca0 + Si02 — CaSiO3 (1)

OR CaCO3 + SiO2 — CaSiO3+ CO2 scores (2) et 2we 10
Ignore incorrect equations in THIS section T arey

are
Sulphur;( Magnesium (powder) added or in an equation 1) 3:;,::“‘ el
: . &&»l—u’tc tatomasd
1)

Carbon; Oxygen but NOT air
: biownzinto molten iron Allow if air penalised above (1)

OF DuAP .
Phosphorus; CaO or lime added mﬁ%ﬂ'rﬁmestone (1)

Ignore incorrect oxides formed by P with Oxygen
or § rends w0, 6e S oxdaad

Removed before C as oxygen would form SO2 (N

SOz is toxic or causes acid rain or a stated effect (1)

OR S cannot be removed by oxygen )

as iron is oxidised in preference (1 6
O M F TR WYY | - ’ {%4)—

o (e e VU

i ess ore extracted, OR less holes in ground OR Yo consaroa usource % TuaC
Less unsightly landfill, OR less greenhouse gas formed

OR less acidicAoxic gas evolved OR less energy needed (1) Nk ‘e
Only aliow “by-product answers” if quaiified by a “problem” yal dm; o

iron is magnetic (1)
k .
Extraction needs a iarge{éﬁouat of electricity or elecirolysis (1)

Collection of cans OR cost of melting, O R cost of sorting, ) ‘ 4

OR cost of transport
NOT cost of removing “other substances: from cans

www.theallpapers.com
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Question 9

(@)

(b)

Increase in temperature

Yieldis increased (Allow if for H2(g) or products) (1)
Reaction endothermic (1)
Equilibrium moves to the right OR er foresess

Equiliprium moves to 0ppose change of o absorls ek (1)

If “Yield sta tement” incorrect allow max one if reaction stated to be endothermic

Increase in pressure:-

Vield is decreased (Allow if for H2(g) or products) | (1)
Increase in moles of gas or 2 moles increased t0 4 Mol or wert (1)
Equi!ibrium moves to the left OR o+ loedéraos dp mole, n&k
Equilibrium moves to oppose change er ‘= wduva prncest (1 6

T4 '3&&»\ shebewant ' inarask oo ma x out ag wowlads dio o\w-»lg» corask

Equilibrium yield:-
Unaﬂected of Q-aua;\'\\ot_t‘u wa \?*cw ’ : : (1 )\
Rate or Speed Jneres Se'ql } B e N o (1)

Fu(vh:(.;b anel orckw el pEG LA NS t.(r'“’\l‘j o .bj Same Gmeih € U)

Amount of hydrogen produced:-

More hydrogen produced (1) ;
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