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SECTION A

You should spend.a maximum of 20 minutes on this section.
Write your answer to each question in the box provided.
- Ariswer all the questioné. .

A sample of boron contains the isotopes."°8 and. 'B. b, e
The relative atomic mass.of the boron sample is 10.8.

What'is the percentage of 1'B atoms in the sample oféoron’?

9 lOxJe ) v % @)
A 8.0% | 0.8 - ( _ (
B 20% 0Q
C 80% |
D 92%

Youranswer | C w ' [

In-the compound [ICL,]" [SbCI I, the oxidation Aumbér of chlorine is —1.
RN P S
What are the oxidation numbers of I and Sb in the compound?

| T | s |,
A + +5
B U
¢ 3| _+5~
LR A

Your answer | w . , I]

What is the number of hydrogen atoms in 0.125 mci‘E of C,H;OH?

A 7525x102 K : e -
B 4515x10% |
C 3.7625x 10% |
D

.3.7612_x:|024 _ B e e L

Your answer %
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Ba(OH), +(2 H NO, ~> 52 £\\C-;%)z

i ; 1 1,
: 4  Astudent fitrates a standard solution of barium:hydroxide, Ba(OH),, with: nitric acid, HNO,. ¢
\ﬁ 25.00cm? of 0.0450 moldm=3 Ba(OH); are needéd to-neutralise 23.35cm?.of HNOj(aq).

R

f' What is the concentration, in moldm=3, of the nitric acid? .

Y A 0.0241 Vet2Bxig T BabH).a

¥ ‘

R C 0.0900

g D 0.0964 O -69¢H

i

Your answer | D 5 : {11

R _ | 1_,, __j._;,.]

R 5  Which statement besti explains whyinitrogen" has a Ig_[ger‘ﬁrstinn_isaflonaenefg“y‘th'an-oxygﬂen?"‘?

R A N atoms have léss repulsion betwéen p-orbital electrons than O-atoms. v

N B N atoms have a smaller nuclear charge than O atoms. X

C N atoms.lose an electron from the 2s subshell, while O atoms lose an electron from the 2p
. subshell. _ p

D N atoms have an odd number of electrons, while O atoms have an even number.

Your answer ﬂ § 11

6 Inthe Periodic Tabie, element Xis in[Gr‘ou@nd element Y isin {Group 15(5).

What is the likely formula of an ionic compound-of X and Y?

- A XY, X Uy
R B XY,
i C XY,
A D XY,

R Your answer C 5 ’[,1]-

A ErAS
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7  Which statement about ammonium carbonate is not.correct?
A Itreacts'with-Ba(NO,),(aq)to-form.a white-precipitate. \?
B It effervesces with dilute nitric adid: X
C ltrelease an alkaline gds with warm NaOH(aq). X
D

It has the formula NH,CO,. \/

Yourans;wer | D 5 - (1]

8  Areactionis first order with respect to areactant X.

Which.rate—concentration graph for reactant X is.the correct shape?

N 0 0 M P 0 0 2 oy 50 W 90 T S 7 0l A0 0 A T 40 W 57 L a3 e S o e W g o o T e 7 Do o e il e ) P

A
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—:-—.—D-
i
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a
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Your answer R 5 [1]
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The reversible reaction of Stlftirdioxide and oxXygen-to-form sulfur trioxide is shown below.

2S0,(g) + 0,(g) == 2S80,4(9)

An equilibrium.mixture contains 2.4mol SO, 1.2mol O, and 0.4 mol SO.
The total pressure is 250atm. ‘

Whatis the partial pressure of 803?‘ ’ % .o _Ci:_i:{___ : -
A 15atm - ' 4

B 25atm € 7 B0

C 100atm

b 200 a.tm

Your answer - B > i1

/{_lgljffef solufiof is prepared by mixing 200cm3jof 2.00 moldm=3ipropancic acid [CH,CH,COCH. ¥

withr800 ey of 1300 maoldm;3 sod_iumpropanoate,@ﬁ@%’COONa}. .

K,, for CH,CH,COOH =1.32 x10-5mol dm~3

What is the pH of the buffer solution? g
A 458 200 2 = o-Umol HA
. : loo v
B 470 ¢
C 506 O-6wmet AT
D 518 ‘
: __9_—5— =& -5 HE
Your answer | :} 08 | : Ml
Ov ) —
e R )
-3
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11 The table below shows:standard entropies, ‘S°..

Substance © to(g) ' Hz(g) | CH;OH()

CSefmoltK-! vl 1976 308 | 2897 |

What is the entropy change, AS®, in J’mol‘1-K‘1, for the following reaction?
CO(g) + 2H,(g) —> CHLOH(ly
-219.1 :
238-7 - (197-6 + 2 (13046) |
-88.5 ' *

+88.5 ‘ —

o o w »

+219.1

Youraﬁswer . Q Q/ [11

12 The redox equilibria for a hydrogen-dxygen fuel cell’in alkaline solution are showni-below.

- 2H,0() + 26~ == H,(g) + 20H(aq) E°=-0.83V teduCony
1,05(g) +Hs0(l) + 26~ == 20H(aq) E®=+0.40V
What'is the equation for the overall cell reaction?
A H,(g)+40H (aq) — 3H,0()) + 1[202_(9)
B 3H,0() + 1/,0, > Hy(g) + 40H(aq)
C H,0() — Hy(g) + ¥,0,(g)
D

H,(g) + 11,0,(a) = H,O(1)

(OLHONOHOHOHOKOROHONORONOHONPNONOYONOK D E G LB N O KON 0L 1010 10 LD U KTCIL 00 W8 XY 000 0440 TR ML K 0 8 A M0 T M W W e e )

Your answer D

oy

Q/ 4 >1920f3/€/ '.
z 02+ \'\/Zg’cl/—? 2})/\{—

‘Hz "f \/101_ —> H—LL)
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13 Which enthalpy change(s) is/aré endothermic?
1 The bond enthalpy ofthe-C-H bond X
2 The second electron affinity of axygen

3 The standard enthalpy change of formation of magnesium % \7 -7

A 1,2and3 g Qe

B Onlytand2 |

C Only2and3

D Only1

Your answer | (C. x N

14 Which statement(s) explain(s) why feaction Tates ificrease as temperature Zi‘ncréases?"j

1 The activation energy is less. b
2  Collisions between molecules are more frequent. \/

3. Agreaterproportion of molecules.have energy greater than the activation energy. w”

1,2and 3

A

B Onlytand2
C Only2and3
D

Only 1

Your answer | C M v i1]
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15 Which statement(s) is/are correct for the complex Pt(NH3;);CL,? -
1 One of its stereoisomers is used-as an anti-canéer drug,
2 lthasbond-angles of 109.5°, <

3 It has optical isomers. Pl

1,2and 3
Only 1 and 2

Only 2 and 3

o o w »

Only 1

Your answer | T 7 ' [11
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SECTION B Agreov e

Answer all the-questions. .
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16 This question is about enthalpy changes.

(a) Table 16.1 shows enthalpy changes that can be used to determine the enthalpy chanhge of
¢hydration of@gride*ionsrl?":;

Enthalpy change ' " Energy/kJ moi
Hydration of Ca?* - 1609
- Solution of CaF, - +13
: Lattlce enthalpy of CaF ‘ —2630 ‘
K ~ e
Table 16. 1

(i) Explainrwhat is' meant by the term enthalpy changé of hydration.

....... the... Godalpy. Lhange. Aok gRRRR. Blfhed .
o TR JontTRA LI 4. 00l 0. Akex. “&t@..wrm ...............
gﬂ%eoum )orwo do.porm. aC&m@.CJUQJIOW’Jw

(if) The enthalpy change of@?ﬁratton 'of F7 can be determined using the‘enthalpy changes
in Table 16.1 and the incomplete energy ¢ycle below..

On the dotted lines, add the species present including state symbols.

NoHoNONONONOEGHeNeRONOHOHON ONOROLSNOHOLOHONONQNOLONSLA LA RIAGN OO L ARG K

&)

v
0

OFOTOIEIE

N

lattice
enthalpy

b
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Calculate the enthalpy change of hydration. of flucride ions, F~.

atd = bre .
Y <1609 =- 2630+ 13
A = - 0620 +160% + D

enthalpy change of hydréﬁ'on =

Predict how the enthalpy changes of hydration o Fana’Cl wolild differ.

Explain your answer, ]

-enthalply. change. 9.4 CLI. would De. Lowek . .

Turn over _J
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(b) Fluorine réacts with steam as'shown in-the-eduation: below.

2F,(g) + 2H;0(g) — O,(g) + 4HF(g)  AH = ~598kJmol"

Average bond, enthalpies are shown in the table.

‘ Bond | ] Avefage bond enthalpy/kJ mﬂi‘f~
O=H | vaga |
0=0 | © ' 4498
HoF ' +568

(i) Explam what is meant by the terrn avverage bond enthaipy.

IRV gy} . tequised. 0. breal.. onoL ........... 90¢

D D R T LT O e R J

L MO0 703 A0 T2 0 L 0 N T 40 X WO M 0 0 0 A AN 0 W g Nl 5 A0 M N i W e Wl o S

LR P N TR L E T LRSI I

(i} Calculate the @“ﬁj-‘gﬁ_ﬁ_h”@of the(F=F"bond 7
QQF Frio- H} (D"OMH- )
QQ\\: Fa \856)%{2—7-;&')%

QE-F -9y = -593
L¥F-F = 3¢
F-F e (58

bond enthalpy = .............. VOR kJ mol~1 [3]

CXsXoloNo e e]leX cl L oY eH O PUOHONCHOK ONCHONCKOU O OUCHONCHIH RO SO OL G A I DU OXOH N WO
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17 This question is about reaction rates.

14

]

Aqueous iron(III) ions, £6%(ag), react with aqueous iodide ions,{I(@q) as shown below.

2Fe®*(aq) + 21-(aq) —> 2Fe?*(ad) + L(aq)

Astudent carries out three experiments to investigate how different coricentrations of Fe3*(aq)
and I-(aq) affect the initial rate of this reaction. The results are shown below.

. 1 [Fe?*(aq)]  [aq)] Initial rate
Experiment  /moldm™ /moldm™3 /moldm=3g*1
1 4.00 x 102 3.00 x 102 8.10 x 10~
RN S "aL, B T : - M Q
2 8.00 x 1072 3.00 x 102 1.62 x 103
: .Y s €2 e N O__
- v P i~ 7
3 4.00 x 102 6.00 x 102 3.24 x 103 -

(a)* Determine thefrate constant and a possible ﬁfwo—stepr-me_cﬁémsrﬁ for this reaction that are

consistent with.these results.

6]

X ‘ -
LYol e pimk oot ang. . D 1o 5200000 QA

Additional answer space if required

I—-@ocﬁ 2018 ) _.I

~ MNETARERINN

* 0009547237514 *

QR

foXoie oo oo Re OO DO LSS HOROLPLORON VKON O

HORONO LGNNI ORSNOMOH G RON AN O LI L0 W QN0 0 JA0 N € 5 011 22 0 S 00 L LI/ 5 M0 LT 0 T LW A £ WY M W

o

&)

Y

B0 ONCHej o

Noge

-,

Q

L7

o
2
ol
o



MATIIAD A AN AD ~ADFAS AT AT

RALTAS

-

(P

o020 0

130200 A0 W R 0 R

E

A i

0 AV R 0 T O 0 A L A

*
7

messsmvmmsanensiEsEanurururearrnravrosEanstacaadeannrninenenrnrrenrnaninsnrannanntdanversrronancncolilonciancsiatiiiiisenntraiararstaitnnansanar
e T L L L T T T R T e R LR YR L ]
e T L LT TT T T LT E T T T P R R PP P PP FE I
e 4 ame e e s e b A RS AR RN AN eSS A e RN E N NSRS A SR N e g NM I E A F iR AT A SN RARA AN rcEsRcEseate iRy
T T T T R P T T DT R P T R T T
M R s a3 m e E e N A PR e R B EE NS A B E e N BN RN RS RN TR e kA A A AN A A A A AR SN R AN NN ARSI E AN A AN NA N AP TR NIRRT A AR acaencas e
P T T T T P LT L L L L L L L T Ty P I R L L LY R L]

I I R I I O I I T O T T T T T T R e R L L Ll e L R R LR LR Y

L-@ OCR 2018 Turn over __J

- ¥ 0009547237515




I 16 I
(b} Astudent carries out an investigation to find the gctivation-ensrgy, E_, and the pre-exponential
factor, A..of a reaction. \

[l oaNal o anN e owm),

Par iy £

&
The student determines the fate constant,‘.k;?at different temperatures, 7. E-
The student then plots a graph of;lﬁi,% against 7T 8s shown below. ;(C:

)

33.00
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(i) Draw a best-fit straight line-and caiculate the activation energy, in J mol~1.

Wi St A M A e A M

b Give your answer to three significant figures. S- 3.y
Show your working.
— &00 = - a
- L - TR
5x\07 7 —B00x - 8- 14 = Eg

s A S et A A ) A S A A

activation energy, £, = + ...... GGBOW [3]

ﬁ! (i) Use the graph to calculate the value of the pre-exponential factor, A.
3 ,
= Show yourworking.  {(mWK = {1+ D
N.-: iK ',__.. e % \ - %
2 .
R
R v
- =24
pre-exponential factor, A= ....... F-9\d A L E e [2]

3.042x10'? W

0 2 0 A 0, R A0 S A A 0 00 R ) s A AR AT 0 A A

320 . 20
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18 Nitrogen monoxide, NO, and: oxygen, 02, react to formenitrogen: ledee NO,; in- the reversible
reaction shown ifrequilibrium 18.1. =

2NO(9)+02(9)#2N02(9) | Equilibriumflsn- ‘

(a) Write an expression for K, for this equilibrium and state the units.
; z
K= O]

No1° Lo, &

&3 o § ‘ .
Units = ..dm...mb.\.....%'“ ' N [2]

(b} A chemist mixes tog%ther fitrogén and 'o'xy‘ge:n}*and pressurlses the gases so that their total
gas volume. xs40dm N - ,r%()z —= N « NOq

*  The.mixiure is allowed tc reach equilibriurn at-constant: temperature and:vdlume.
*  The equilibrium mixture contains 0740M6I"NQrand[0:80mol"OF;
*  Under these constlons the- numerlcal Value of K"'ls 45.7

Calculate the an u‘gt in‘mol, of NO, in the equmbnum mixture.

intHal
eq il vmmol
(}ha}ﬂcak.
hajance
Z 2NO + Oz = 9 NQ, |
Laral G3x
equilbivon ol 0.3 .0
change
badainee
volume "L Ly iy
ong oRR| o -2 | 0-3
amount of NG, = Q, ..... W
- - W{’ .,I._\ %__.f' ENO?.]_ . — b.-_:,O..O[.. -_:S:’NQ) il-z

kO’\)Z(Quz) 0-9 "-'[NU?J

LI@ GGR 2018 J
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(¢) The values ofi?,'(;f:or equifibrium 18.1 at 298K and JG00K are shown below..

2NO(g) + O,(g) = 2NO,(9) Equilibriuim 18.1
inoresase Yo Hemp

| Temperaturé/K K_platm‘f' Sk o ende Fhamme
298 K, =2:19% 1072 ; sidd

: e A e oS
1000 . | K,=2.03x 107"

Predict, with a réason, whether the forward reaction is exothermic ot endothermic.

........ foruard. reatklion. i%..exo Yoormic..an. . uhon. e, noesd

equilibrium. ohifke o endotnorml c. Slde. uhieh. 102 .., [1]
Fowards eagank dsa Valve op Kp daceasess
The chemist [ncreases: the pressurgyof the equilibrium mixture at the same t@?ature.

e ——

State, and explain in terms Gf _j_(pu_’pow you would expsct the equilibrium position to
change.

..... vale. 2. A p. 2y e e eame. .. Jocreane. o prenoure
~anigke. eouiliariun. o dhe Mgk, rogharden. e, producs
P92 $hak k. H0p. IS Uoith. $OUer. PO e . S _
30 ( eacksni)
Do uhon. gou. dneredne.. pressune.. bp. Fadie o danominalot
inceages.... ....?@z...a&:m..uppmael..mat.chmgeﬂnd .......
heop vale op. Kp. Fha.oame..,. docreasee. RYERRUNS. Ot....

umesakor. (produckee). and. daeredsee.. ANDmakes.... [3]

( reackanis) J
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19 This question is -abeut{gcids and Basssifound.in the home.

. , et in \ L A
(a) Ethanoic agld,[G,_HéQOOH,E.ls.theaCId present in vinegar. vrimo%aa‘"‘ Cmm o o
A student carries out an experiment to determine the[pK 3 jvalue of CH;COQH. «

*  The concentration of CH;COOH in the vinegar is {Ol.SYOImo}dmfsfpff '
*  ThepH'of the vinegar is(2Z47?

i

(i) Write'the expression for the-acid dissociation constant, K., 6f CH,COOH.

by = LCHscoo JLHTT

CHycooM |
%

(ily Calculate the pK,, value of CH,COOCH.

Giveyour answer to two decimal places.

Qg 107 M o] = 3.8axi07’
o .
" ©-87 -—‘\09(1."_”!)(\(‘}-’9);4)}\
PK, = e L¥°7G ................. i3]
(ili) Determine the percentage dissociationof Staneic acidsin the vinegar.
Give your answer to three significant figures.
oz
wa =10 Q ‘
| 081 )
percentage dissodiation = ............. OsH87 . 1]

Lo | | o
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N (b) Many:solid drain cleaners are based on sodium hydroxide, NaOH: E

§ * A student dlssolvesﬁ' 269 of a drain cleaner in water and rakes up .the solution to
J {00:0cme4 iy

J: *  The student measures the[pH« of: this:solution as [3.48.] Kw = {%(0O

¢

R Determine the parcentage; by mass, of NaOHTRthe drain cleaner.

’ Give your answer to three significant ﬁgufes.

E kw =Ton"ILH ] 1o~ L THt] = 3-31x 10

i -y .

) O - o -
i +x\ TOH"] =W ITHL-H 030 moldm

: 3 -31x10 """

} © 302 x 100 - 00302 wmol Na o H

Yolviv
% 1 +203

= A0 - — x QO
‘ = l-’Q.U%S, 126

; percentage = ....ocu... q t)’Cl ..... W
: (c) Sodium carbonate,QNaégg;f, is afh’a’isg’j’ used in washing.soda.

R Na,CO, contains the'carbonate‘ionf;ggsﬁhown below.

O_ -
|

; P

: o o

R '

R :

g; Draw the ‘dof-and-cross’ diagram-for the carbonate iof.

é Show outer electrons only and use different, symbols for glectrons! from [ and OFf and any
Rl ‘extra -electronsy o c 9
gg T = —~> = exha elockon
R

5

R

R

R

R -

R

R)

R
Ry
R
‘ 12]
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20 This.question is about thefhalogen nggQ’.ofseiements and some: of their.compounds, -

i ot

oy T ™ o PN o e e T S T e

{a). The halogens show trends.in theif properties down the.group..

The boiling points of three halogens.are shown below:

“Halogen | Boiling point/°C.
Chlorine' | -35
Bromine | 59

lodine | 1'84_'7__

Explain why the halogéns show this frend in boiling points.
Ao you.go. down. the. halagen. group.,. hollog. peind. UL
ayoﬂmmmhevm(;wcﬁon% ANCRRR9 89 o f mmngw ............

D R R R R T R P NN T

2MI(g) — Hy(g)+T,(g) AH = EEEJR:‘EJ
The decomposition is much faster in the presence of &-plannum.catalyst.

Complete the enthalpy profile diagram for this reaction using formulae for the reactants and
products.

+  UselE_ o label thie activation energy wnthout a_catalyst./
*  Use E t@ label thHe activation energy W|th a catalyst. vst, ¢
* . Use AH 15 label the enthalpy change of reaction.

HoseNoeeHoXeaNoRORON M 0N ON N @I TN ORI N 5] 00 030 0 W (000 W 0 L0 0L 0 X0 M W W A £ AL

LA

ﬁ l&‘ z + Loy } :
| HA@) L2(9 Q/
' An =¥C\-5K1ma\.-‘w

enthalpy |

progress of réaction

Lo =
(R III\IiH\IIIII\I\I\IIlIﬂIHII\
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é Aol = 9tawoLe & o’

3 T ey g

] (©) ( pound Ajis an ox1de of chiorinelthat is alliquidfat Wre and pr fpressurerand
: has a Boiling, point of. 83°C. j

r When 0.4485¢g of A is heated to 100.°C at 1.00 %105 Pa; 76.0cm? of gas is:produced.

‘Détermine the. molecular formula of compound A.

i N

| Show all your working. A

; Y ? PV =(0RT PY -n
g ;o RT

: ‘ -5
| (1 x108) x (756%10 )

: 3314 373

¥ | ,

% — -3
= - WA axl0o ° mol

% .
s u 2o O-Uu8h = 183 =mR
| 2-45x10 77

; Wﬁ_ﬂ b
k Ury ¢y
K 3

Clg Cj? molecular formula of A= ... C L‘:LD7 ........................... [4]
5 | V¢
& ‘

ot ‘

z

%

R

Y

3
R
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3

2
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-(d) ‘Compound B is an jodate{V) salt:of a@roup T-metal.y .
The lodate(V) ion has the formu!a 10,4~
b ¢
A student-carriés out-a:fitration to find:the formula of.comipound B. -

Step 1: The student dissolves{T55 glof. B in watér and.makes up.the- solutlon to 250:0CTH°;

a volumetric flask.
® (O

Step 2: The student pipettes 25. Oggm3 of the solution of B into a comcal flask, followed by
gor,m,.i‘of dilute Suffaric adid and.an gxcess of KI(aq). § :

The iodate(V) ions are red,uced‘to-iodine, as shown below.

i
!
o Z
10,7(aq)-+ 8H(aq) + 51(aq) — 31,(aq) + 3H,0() }
{
Step 3: The resulting mixture is titrated wittT07150T0I 4 Na,S,0,(aq). {
‘ q
)
‘ : | d
28,04%(aq) + I,(aq) — 8,047 (aq) + 2I7(aq) d
The student repeats step 2 and step 3 until concordant titres are obtained. z
Titration readings | )
Titration y Trial A 1 2 3 E
Final burette reading/cm® 24.00 47.40 23.75  47.05
‘Initial burette reading/cm? 0.00 24.00 0.00 23.20
Titre/ém?® " [an 00 | 23-u0| 23.75 | 2385 9
Table 20.1
{1} Complete Table 20.1 and calculate the mean fitre that the .student should use for
analysing the results.
032-85+23-75 _ o
5 .
mean titre = ............ QS%OM cm? [2]
(i) The uncertainty in each burette reading is +0.05cm3.
Calculate the percentage uncertainty in the titre obtained from'ItitﬁtiB"n"""T.:?f'
Give your answer to{two-decimal places..
©-D95%2 sivo q
2840 ¢
G
9
e e 8
- T T T g
percentage uncerfainty = ..... QHS ........... Q/ % [1] f’g
©OCR2018 o]
,. ~ o
" 5
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[ | 71

{iii) Describe and. explain how the. student should determine the eid; paint of this fitration
accurately. .

Jlain.abeaker.. Naz %, Dé, n.a. burebbe LOpen. M. kap.of -
$ho. hueette ool Alow. Mae9.2.0.3. 4o, o, \r\kmf,gﬁw\wl

a2 520;
‘ 1&1 P mac)nmq W& T adlugat. dhe ap L. t%’z» [2]
(% Pw\%e S0y
(iv) Defermine theFelative-formulamass and formuia of the Group |odate(V) B.

Showyour working.

El%% %0 -\B = ‘3‘-67;&\0—3m0\ Na 39, 04
(OO0 -
- 2
= 1-78B%x10” 2 mol T,
- 3
—:pj,qu\o"umo\ I'Ogh
L)
T BABX10 7 mol TO0,
.55 | |
— = R =G .5 -
5.q5¢10”3

Q60 .% - 1749 = BH-6 ~ Rb

relative formula mass of B = 3‘60“5W

Ll II |I|\IIIWHIIIIIWIIIII\IHHIII

* 0009547237525




26
21 This question is.about. some.reactions of.d block:elements.and'their ions.

Table 21.1 shows standard-electrode-potentials which will. be needed within this questlon

A AN
gn2+ aq)5’+ & V (/ A/ zn) V {/ {) EB‘-’—ofmv (hewiny

A7 . .

g_)r3+(aq )t e Z} = / Crz"'@/a) / aEe £-0. 4%%\..{;
NiZi{aq).287 e e i) T T B0 = =025V aaduing
L@Eaq)_+ 26z e 2 @QRT . ES=E054M 7\3‘\5&}%\%

< Fe3W\4%Fe (QQ)MWEG S0
| 050 #4aq) FaaHYEY) + 6@' —fQ 26\r3+(a/2>+ 7H: ®(|) 0 Eo= 1330 | s

Eople i@ + (g7 <) 2ad MEpY ey
ARHONEING 2H~(aq) 00 A=A I)Mﬂg,wﬁmvu :

Table 21.1

=

{(a) Complete the electron-configuration of

a-Niafom: 1s? &%2213&5@23?6]-\‘01?}(}!8% .........
a Ni%* jon: 1s? 9»‘322}9{;3%23136501% N 2
(b) Astandard cell is set-up in the laboratory with-the cell reaction’ shown below.
[Ni(s) +{T;E0) — Ni#*(aq) + 21(aq)

(i) Draw a labelled diagram to show: how this cell could-be set up o measure its standard
cell potential.

Include details of apparatus, solutions and the staridard conditions required.

[\l/voucwmj'gk’

el Ny p T Wi (a)
o3k -
br\ckalb

eolwbon " aobion conkalning

conkalnng 3 woldrd og :L.m%'\\ﬁ“ (ag) J
dgpeoyn o nd 1 ol |

vg dgueousn T 7 J

Standard conditions .. &qqt)} V\ W)‘(\PE’L ....................................

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

o~

NolnioloclooieloNayor et

Lo =
& R IIIHIII!!HHIIHIHII!IIIIIIII!III
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(ii)‘ Predict the standard cell potential of this cel.

- - standard 6ell;p0tential = v O“7C\ .......................... V[l
i
' (c}) Usethe. inform"ation in Table 21.1 to help you answer:both parts of this guestion:
(i) Write the overall equation for the dXidation of Fe2" ;by aC|d|f|ed H; @"‘7
‘%
!
.%
: OFel'y H’&Da*&H"’?QFe ............. £.4 HU T [1]
(iD) (Z_lp& Feacts with acidified’ Crzd‘ 2~ jons to form{Cr2+ ions in two stages.
Explain why this happens in terms ofglectrode potentiald and .E_E;Giliﬁf’ia. ¥
Includefoverall equatlons for e reactions which occur. o
. &iandard SoaTode prienttal ¥ LN S positien of
A . J@sneR. INOTE. mg’aé;we Hoan...Lre. 0.2 Q%) equilibrivm
Ao, 2% anigked mare. to.the. l&@kwn\mmmm Blsdly. .. AL 0
RR.2eduh0g. AUk - cedbesn.. Civa Q. a.ga..@.l’@.ﬁl{: 1. cpdosed,
SdnsCrala i e MRS 320 £ 203 c TR 0. V?
(.-QJJ\...P.QWN ....... & .....C-.).S......................‘.......'. ............. e rsrtesmetrercnrarebretbstiaai s

~ubes, 259D, 2420, ammd OB 2oy sandoer J;mm..Cr“&n

e \9@‘: and. ac,t@ &%a mmrgm

Qe za0 = QCe2 e T P [4]
: G poderHak =6 -3 1L
3 1;@5
7 4o —>dZn*" x -
Cvrz U

TEAHT g A AL
’Z\ie’u)q____vz‘;e%»r{z/e/—

1‘%_'—_" 2‘."20

2Cv ng;e/“-———?ZCr?'k- |

Rl [ TTTTTTT \III“IH\IIIIIIHIIII?HI!HIIV |
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|-_ 28 ‘ _I
(d)y* Three different reactions of co Q_Bper compounds_are. described below:.
Cuveln LN 5
Reaction 1: Aqueous. %EBEE(H)‘squate&[eacts with_excess agueous ammoniafin a ligand
substitution reaction. A dﬁ_gp-blue solution:is formed, containing an- octahegral
| comglextlc;n C, which isa frang isomer. ];C, v &\, 0) (NB, )LJ
)
Reaction 2: Copper&) oxide_reacts with h.P.L diltitesuifuric: aCId}’m a ldlsproportlb‘né”u_'@
reaction. Al biuie solttion, D, And albrown: soI[d:E:gre formed. Cy Bo
s QUU* 972504 —= Cu SOy ¥ 020 +Cu@. H 2000 C@EBM
Reaction .3: Lpper(ﬂ)*oxxde'reaots with warm- dllute*nltrlcfacnd in. a@"_é”utrallsatlon reactlon Cu
o " form™: a\biue solution. ‘Unreacted ‘copper(iry omde iS fi iterecl off, and | the
o . soiut:on is left overnight in an-evaporating basin.
FCuO «H NU-'*, ~ Cy )\J()} A hydrated salt, F, crystallisesywith the percentage composition by mass:
* Hep Cu, 26.29%; H;, 2.48%; N 11.59%;0, 59.63%.
20 1! 3
FCua \_-\--‘,_' ¢
Identlfy C-F by formu[ae or structures, as approprlate

Include equatlons any changes in omdation number, and working. [6]
| Frs O r 2.
C-—-\*aj}‘ ..... o s r— D= CU%DL; ......... ECUO .............
e '

e HM’H\T’“‘“? _____________ Fo= CoNOs)asdHa o ................. |

T
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ADDITIONAL ANSWER SPACE

If additional space is required, you' shouid .'use the following linedn p,a‘ge(s). The question number(s)
must be clearly shown in the margin(s).
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Off Page Comments

Item Name Comment

19ai Square brackets absent so mark not awarded

19c arrow symbol for extra electrons clearly labelled

16bi MP1 requires 1 mol of bonds

16ai gaseous ions form aqueous ions for MP2

21d C correct (see student's annotations in text of question), trans
complex missing charge/connectivity issues, no equation; D
correct, E incorrect, correct equation (annotated in question), no
oxidation numbers; F correct with ef calculation, no equation.
Level 2 as all 3 reactions covered incompletely, 3 marks as poor
communication

18cii MP2 not awarded as comparison between numerator &
denominator not given. Needs denominator increases MORE

16aii Incorrect state symbols so MP4 not awarded

17a Orders correct and supported by vague evidence; k calculation
correct including units; mechanism has correct stoichiometry from
rate equation and adds up to overall equation but includes
electrons as intermediate species. Level 3, 5 marks

20b Incorrect activation energies so MP3 not awarded






