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from sta

Use the stap

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

standard enthalpy ¢

4C(s) + 2Ha(g) + 202(8) — CatLiO4(s)

(d) Some standard enthalpy changes are difficult to measure directly but can be detérmined
ndard enthalpies of combustion.
Maleic acid, C4H4O4, reacts with oxygen to

the. following equation.

form carbon dioxide and water as shown by

dard enthalpy of combustion data given below to calculate a value for the
hange for the following reaction.

CH04(5) C(s) Hy(g)
AHSKImol™ | -1356 -393.5 -285.8
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z A 50 Ocin® sample-of 2
beaker. An excess'of
nitrate, Zo(NO3)a

' 1gy evolved by:
Ivedpxs used to hcat ‘only 1 the 50

K’%

(c) Calculat the:.
the energy evo
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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 HpS
- T » 0
(ii) Give one solid sodium halide which will reduce concentrated sulphuric acid,
. forming H,S NeT otowmn ef wael e\ .
WaX ot MNahb o T o Todlhe ot At sshbie (1)
" Gii) State one way in which the presence of H,S could be recognised. ,
=) 5 \ £ bad Alow PbAca -%o.so black and
e ° i Q’Q 48 K, 0 0- (M qotd cloudy mw\&)
A A hi b | 3N .
(iv) Write a half-equation for the formation of H;S from sulphuric acid.
mgaf + BW* 4 W 1 SO4 —» W,5 ¢ &W, 0 (‘)
er 10WY &+  So¢r (4 marks)
(b) A different solid sodium halide xeacts‘ with concentrated sulphuric acid without
reduction forming a halogen-containing product X.
SR o Ce =0 p fedex answer Gven :
® Suggest an identity for X TP cone Walldle &W alow wmox Oue | \0(&{}
CMF or HCl  TF NaFor NaCl ar €7er cl acen (1
loaa. waeik'wn (1) bud \ww.,;k ow _ R
(i) Identify the salid sodium halide which produces X. 033\‘ f‘:’ a‘ﬁﬁm ¢
HNaF er Wall or 7 orCU o vamas ()
| Moo 3£ %X v a qbueg)
(iii) State the role of sulphuric acid in the formation of X. \u\.l-\n\ﬁqwe} “
A proton hower  or an @cld 0]
(iv) Writean equation for the reaction with concentrated sulphuric acid in which X is
formed. _
W+ - WE of . )
' 4 marks,
W, 50, +la E P Wallso, + BFE  s8r (4 marks)
1,50, ¢ ANaF -2 Nea, SO¢ + LW F
(er Lo chloida )
Ve
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4 (a) Whenusing silver nitrate to test for the presence of chleride:jons:in an-aqueous solutien,
it is important to add another reagent 10 prevent interference by any carbonate jons
which would form a white precipitate of AgCOqy - ST

(i) Identify this other reagent.

Otk ALt !
S

(i) Write an equation to show how this other reagent reacts thh sodium carbonate.
R s imia - ’

2UNOy & WayCoy —* 1WaMOy + COp o @)

. 'Q'R"F‘;s"r- cos" o —y "‘“‘;.O‘: 4 gy om0 (Zmarks)

of : ® " NeT Hfoy

e i e ol 4

R . (LR o -,;_ oo . ‘. .
(b) The presence of some balide ions in solution can be detected using aqueous silver nitrate
and aqueeus ammgnia““\ o ks 3 ERE L P S R S e eI e N P

R i 3y e, - B L e xi:“'.'a . ’:‘ ] ".? i § '>': 3
v ().~ 1déntify a. hakide ion which™on. addition . of “aqu€ous“silver nitrate, forms a
precipitate that is insoluble in concentrated aqueous ammonia.

1 or A\' ' Nk Q,\Qw&vx‘tsla:\'awé o5 woleod e, a)

. N .o el g Gy ey
PR FE P SR AR T

(ii). ;jld. ntify 2 halide ion #}ﬁich cannot be:detecte usmgthese ‘-Ieagéntss;- s
F- | Mok lament, abows ar mebeady (1)
) | -, (2 marks}

'S g -
2‘1.‘ 4 5 C_ % ¢

- iler

i3
Ha

(c) A mixture of two precipitates, P-and @, was.formed by-adding aquegussilver hitrate to
. 2 solution containing two different halide ions.;g’mg:ipimm P dissolvedon addition of an
¢4 excess.of dilute.agueous ammonia. The remaining precipitate, Q;was filtered off
(i) vldentifyih@ hali»déion;in.;m,, I IR S O I TT L S
Jeam. Mow At Nk, el e mamt aloie & valaadss (1)

Co i) - Precipitate. @ was soluble in concentrated agueous ammonia Jdentify the halide
ionin Q. s 2 :

B.” Atk w. ﬁ;%r "y v Nk “~-&-\me§ aboise o wmieentas (1)

Fies
. . , I {2 marks)
" : . - U R} 3 L . . s e N
(R SO - A T R o SRR IR N L
s N . . -
D R R P R : o iAy i
- -3
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§ (a) Below is a Maxwell-Boltzmann curve showing the distribution of molecular energies for
a sample of gas at a temperature T. '

va\au‘ '
ok

Mo\ew‘&

o )
PM\\&LJ

NoT . .
or o Owad ) Hc\QC\Xw Ev\ (\J
L}ei“"cme&‘zm o &N\D olJFUD e A m hok \N.(\od% .

(i) Label the axes on the diagram above.

(i) What does the area under the curve represent?
. 3
] —r\ﬂt» *‘0\‘.\ V\uv&g&r c‘c g#&ﬁ:c:ﬁé n '&\‘\1 L aw ¥‘¢ (l)
Car W wusdaer ok weolec\er ?W . ' :
(i) State why this curve starts at the origin.

Ne M\dcu‘i& \’\w‘v (4] Q.\NOJ‘Q& OR 'ﬁ\\m\u

des vt some enesay (1)

. £ 13 % -
Do wot oM  IE Are. a3 2o mola e ot o g (4 marks)
(b) (@) State what is meant by the térm activation energy-
T»\‘. @\‘gﬂ‘.MUM &Mm \,e’w;u @)

'(-bl‘ o Msctien fo eccur orte shok ackion {)

Ter dera cuccesStul collibGm™

(i) The rate of a chemical reaction may be increased by an increase in reactant

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

yourmcx. ‘ 3¢ C‘«m@. tuconack CE=O
Als Change(s) - Cekal et e
‘ Alornatise route - A o

amp e [ peplanation
w\“‘e TR
w’s\'\x & Qkpwg,!" &&“wa. tpes  AndIu
e b ’ XY
. . (5 marks)
Of a Lowtr aetwotin W‘% (_“

BLANK

Lo W&MWWM (’!
g, ro\2eodin Yane o Ry
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6 (a)

()

©.

()

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

O TV T L — S (
| ot cladm Paiso (1 mark)

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

T A ).
L L
Deduce the oxidation state of nitrogen in each of the following compounds. |
(x) NC13 (*:}3 . e amowesd e Yowan A G)
(n) MgsNz 2 R i 0
(iii) NHZOH =\ B | )
(3 marks)

Lead(IV) ox1de, PbOz, reacts with concentrated hydmchlonc acid to produce chlorine,

lead(TD): mns, Pb and Walel. . G e L
@ Write & half—equanon for the formauon nf sz" énd water from PbOz in: the
presencc of H* iops. R b .
?\eﬁz«* ML* o ls,- » -—“’ ?L“ 5 ?;H:.O 0]
(n) ‘Wme a half—equanon for the formauon of. chlerme from chloride-ions.
(iii) Hence deduce. an equation-for /the feaction Which’ Gezurs: Wh;n concentrated

hydrochlonc acid is added to lcad(IV) Odeﬁ, PbOz 3
014 L ey e ?\bw ¢ C&a_’ £ o @)
T or wotecdlow o (3marks)
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7 (a)

(b)

©

(@

* Identity of substance

State why chlorine is added to drinking water.

or, Mic bo - arrauLivwas *“""""’W o §M |
T kil backeria or o\to s\-ec‘\\\zz wa{'ﬁ ()
ar A(-O\‘*gdb" ;aak-!' (1 mark)

WOV - ko P““-*‘(l uoo.QU

o .

Write an equation for the reaction which occurs when chlorine is bubbicd into water.
Identify the substance which causes the resulting solution to be pale green. ~ ant_ 5 (¢
; i wh
chy, + Hio & UcnO + Hav ()
(Geg) cMorme o C\, )
(2 marks)

Equation

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

1NaOH +Cly —> NeCl 4 NaclO +4H,.0 )
OR ao~ t¢l, — ci= + clo” +H,0 (1 mark)
(ot oct™)

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 thjosulphate. -
(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

or (owle . :

(ili) An excess of potassium jodide 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. @) Panative muiony

Molen tuo = Mv’[tooo = O-OliSo x“)-zo]gooo:\-os»(f
Molad T, = moles C‘E = i~osx£a°”[a;ﬁ== S‘Q.MO‘SQ)
Mess a, = Me\asq;x M, = Seexw:sw’?{ ()

= 3.80 %X 10"’3351»\:3 0)

dbw 380— 3.6S xio™® 39\“:‘5 _
(6 marks)
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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) In ablast 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.
c f R Chm Ty e , (10 marks)

[ LN .

(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
arerccycled. : ' ’j= S B D S LA M “' . R : . . 3

. (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

| i@ + HO) == CO@) +3ale) AH =206 mor

(a) Use Le Chatelier’s principle}apxedict-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, explain your answer. . - . : (6 marks)
‘(b) State how, and explain why, 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. B i (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 — 2CO neT 1C+ 0, = 2C0O

[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
Q&c ero

of Lo I‘F (

Sulphur;( Magnesium (powder) added or in an equation 1) 3:;,:,’”‘ ke
g . &&»u«'tc Tngonach
1)

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

OF DuAP .
Phosphorus; CaO or lime added w&ﬂ'rlimestone (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 )

asiron 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)
<

&
Extraction needs a iarge{aﬁ%oum of electricity or electrolysis (1)
Collection of cans OR  cost of melting, O R cost of sorting, a4

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

24



Question 9

(@)

(b)

Increase in temperature

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

Equilibrium moves to 0ppose change of e abserlo ek )

if “Yield statement” incorrect allow max one if reaction stated to be endothermic

Increase in pressure:-

Vield is decreased (Allow if for H2(g) or products) | ()
Increase in moles of gas or 2 moles increased t wee

Equiliprium moves to the left OR o+ \o.csmo,;j 4 moles ’;\..: " ) '
Equilibrium moves to oppose changeé e~ Ao wduce brenoort NQ (1) 6

[ b "oy :
T¢ 3& shateuant ' in@iask oo ma x out N wowlads MA&AMC&M

Equilibrium yield:-
Unaffected ol Q-G\;A;\\\on‘uw U*CMFJ\ ' s
Rate or speed inereased - L - %‘R

F'L;‘Iw"“(‘i/ Al orakw arl PG u.k‘uv-:; ‘-‘ru‘;\l‘j F"‘i' bj :):tsmé.' (j:rvuo-a‘ t L‘)
Amount of hydrogen produced:-
More hydrogen produced (1)



	
	
	
	
	
	
	
	
	
	
	
	
	
	



