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SECTION A

You should spend a maximum of 20 minutes on this seéction..
Write your answer to each question in the box provided.

Answer all'the questionis.

A sample of boron contains the isotopes 198 and 1'B.
The relative atomic mass.of the boron sampleis 10.8.

What is the percentage of 1B atoms in the samplé of boron?

A

B
c
D

Your answer A ‘

8.0%
20%
80% .

92%.

yura

R S

I the compound [IC1,]* [SbC]; the oxidation number of chlorine is —1.

What are the:oxidation numbers-of I and.Sb in-the ¢ompound?

N I Sb
A +1 ] +5
ERREIR S
c | +3 ; +5
o s A

Your answer C

o ' Qs i3arlosAC
What is the number of hydrogen atoing in 0.125met of CH;OH?
A 7.525x 102 0: 17§ -J
'T'—."—‘B'f‘-——. - .2; q_ ‘29( )o .
B 4.515x10% 4
C 3.7625x 107
D 3.612x10%

Your answer . Q
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4  Astudent titrates a standard-solution of-barium hydroxide, Ba(OH),, with nitric acid,Z-IN_OS; ‘

, | 71

25.00cm® of 0.0450 moldm™ Ba{OH), are-needed to neutralise:23.35cm? of HNO,(aq)-

What is the concentration, in moldm3, of the nitric acid? 1 U L , .7
MERALE AN AR

A 0.0241 ¢
¢ - Odds

@ B 0.0482 v 2 G2g Le 0.0233S

C 0.0900

b 0.0964 .

Your answer D | : . - ]

05 98

5 Which statement.best éxplains why nitrogen Has a larger first ionisation energy than <_‘)x'ygenl?

A
B
c
subshell.
D
Your answer

N.atoms have less repulsion betwéen p-orbital electrons thar O atoms.

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

¥

N atoms lose an electran from the 2s subshell, while © atoms lose an electron from the 2p

N atoms have an odd number of électrons, while O atoms have an evén number.

i

ﬁ | M

—

2% 3/

6 In the-Periodic Table, element X.is:in Group.2 and eiément Y is in Group 15 (5).

What is the likely formtila.of an ionic compound of X and Y?

A

B
Cc
D

Your answer

X,Ys
X,Ys
XY,

X5Y,

-L@ QCR 2018
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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 eﬁewesces with dilute nitric acid. v
C It release an alkaline gas with warm NaOH(aq). ’
D

It has the formula NH,CO,. v

Your answer ;ﬁ | : ' ' h [1]

8 Areaction is first order with respect o a reactant X.

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

Your answer. B : i1]
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9  The reversible reaction of sulfur dioxide and oxygen-to form sulifur-trioxidesis shown below..

280,(9) + O,(9)

An equilibrium mixture contains 2.4mol SO,, 1.2mMol O, and 0 Amol 8O;.

The total pressure is 250atm.

What is the partial pressure of 803:?
A 15atm

B 25atm
C 100atm
D

200atm

Your answer

8

10

K, for CH,CH,COOH = 1.32 x 10-5mol dm™3

What is the pH. of the buffer solution?

A 458 / {(\ @ CHZJ e ﬂ, Q‘l?(‘ﬂq Ccfo,]@«zg—
B 4.70 C"fﬁ CCrchosd
C 5.06 v
b 518 06
Your answer ﬂ 6 ]
e I"
Che™) -
0] -
9 r2xta”f
[’C‘-Lx Q’(/)J
ey

L‘—@OCR 2018

1mwwm

= 280,4(9)

A buffer solution is prepared by mixing 200cm? of 2.00 moldm= propandic acid, CH CH,COOH,
with:600em? of 1.00mol dm=2 sodium propanoate, CH;CH,COONa.

~F
\. ﬁlach

]

g.4

e

e,
4

M1

()
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11 - The table below shows standard entropies, S®.

Substance I co@ - H,(9) o CH,OH())
S°/Jmol-1K-" 197:6.. 130.6 239.7

What is the eniropy change, AS®, in Jmol~1K*, for the following reaction?

CO(g) + 2H,(g) — -CHsoifl(l)

I £ 0 0 0 2 0 0 VA 0 A W - T o T e L T 4 W
N - - . -

—219.1

A 1347
B -88.5
C +885 19%.¢
D +219.1 N
7y
‘ 261.2 A5t
Your answer ﬁ . ]

12: The redox equilibria for a-hydrogen-oxygen fuel cellin alkaline solutior are shown below.
2H20(!) + 267 =2 Hy(g) + 20H-(a0) E®=-0.83V -
11,05(g) + HyO() + 26~ = 20H{aq) E® = +0:40V
What'is the equation for the overall cell reaction?

A Hy(g) +40H(ag) — 3H,0() + 1/,0,(g)

B 3H,0() + 1,0, — Hy(g) + 40H(aq)

G H,0()— Hyg) + 1,0,4(a) W ?Ww" .9 Hﬁ

D Hy@) * ,04(6) — H,0() 20 AT
Your answer D - | | 1]

HOHOLSHONOLOHOHONOROHOROLON O HONCNONOHOHORONOUCHDHOKONOKNSNOHONOKSH CHOHONOHONSL 6"4.‘?@’077 SXaUONAHATmN A AN ATD:

HoOReR9s)
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Your answer C : 1]

: ]

Which enthalpy change(s) is/are endothermic?
1  The bond enthalpy of the C-H bond v
2 The second electron affinity of oxygen

3. The standard enthalpy change of formation of magnasium «/

1,2and 3

A
B Onlyland2
C
D

Oniy 2 and 3
Only 1
Your answer A ' [11

Which statement(s) explain(s) why reaction rates increase as temperature increases?

1  The activation energy is less.

2 Collisions Between molecules are more frequent.

v/

3 Agreater proportion 6f molecules have énergy greater than the activation energy.

1,2and 3

A

B Only1 ‘and 2
C Only2and3
D

Only 1

& I
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15 Which statement(s) is/are correct for the complex Pt{NH,),;CL,? :

-

1 One of its stereoisomers is used as an anti-cancer dfug.
2 It has bond angles of 109.5°.

It has optical isomers..-

w

1,2and 3
Only 1and 2

OnlyZ2and 3

o O W P

Oniy 1

Your answer ' D
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SECTION B

Answer all the questions.

16 This question is about enthalpy changes.

-

(a) Table 16.1 shows enthalpy changes that can be. used to determine the entha!py change of
hydration of fluoride ions, F~.

(i1)

L—@OCR 2018+

Enthalpy change Energy/kJ mol! |
Hydrati.onA of _C‘;éz*' | ~1609 -
Solution of lCan | [ +13

| Lattice enthalpy of CaF,

—2630

b Table 16.1

%

‘Explain what is meant by the term enthalpy change of-hydratioh.

The &nl’h&lpxd chaage wehea. 1 male, CUf gax.fz_m

1008 i0..dicsadvad S0 MR

R L L T e

R R R o G S P

The enthalpy change of hydration of F- can be determined using the enthalpy changes
in Table 16.1 and the incomplete energy cycle below.

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

lattice
enthalpy |

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

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

B \mwwm
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) "
(iii) Calculate the en’chalpy change -of hydration of fluoride-ions, F~:

73 , v 264 3
LE A U’I F2630 152 Y b
3530\ o Y609 . 19ca3 74609 = 1034

Ay &) * 1 b () _
enthalpy change of hydration = ....... 4](\)34’ .......... kdmol [2]
(iv) Predict how the enthalpy changes of hydration of F~ and-CI~ would differ. ﬁ’]\ﬁ]-mk redivy
Explam your answer. 3 Wronie radier,

. hﬂ,ﬂl\)Hl Chaﬂ o a,hc/f) a,}, wal ﬂham
..g._.macu.e...ﬂ;l‘ggbvut ngm _er Izacw....E ..... hara...

. gabe attrachon fo. waby. aeloaudia. Ha,u(W .
ARULITL. L. SABGAY.. 0 AL oo 2]
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_ 12
(b} Fluorine reacts with.steam:as-shown-in the equation bélow.

.t p P
2F,(9) + 2H,0(g) — ‘O,(g) + 4HF(g) . AH = -598kJmoi

Average bond enthalpies are shown in the table:

Bo‘nd | Average bond enthalpy/ i(J mol-*

| o-H | ' +464 B

o0 | e | 1

o eE [T s | Bl chiampe o, Lasly 1
yg/ rmmwemhmﬂ@”

{i) Explain what is.meant by the term average bond enthalp 2L

Eﬂﬂngd chang o swhoa. 1 mals. af@afzﬁmw, alwr.aze.

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

L R D D T T P T T T T

LR T

(ii) Calculate the bond enthalpy of the F—F bond.
ZTHF = (4x560)= 72172
K Producty =

%@T—-a 03 = Y498

@Rﬂmhﬁ L0 (2#}(4) w

oduchr - 2730 F70-1156=Q14 -5 =31¢
Productr - 2730 177 L sy

Rackadr118¢ .
acku 7, Y

bond enthalpy = ............ + ?.C] ................. kJ ol [3]

-

[opsiagorsieneeycloleicloleiaiolcleloyel oy eiioN
2020
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17 This question-is about reaction rates.

14

Agueous iron(Ill)ions, Fe®*(aq), react with aqueous iodide ions, I~(aq), as shown below.
2Fe®*(aq) + 21(aq) — 2Fez+'(aq) + I,(aq)

A student carries out three experiments fo investigate how.different concentrations of Fe®*(aq)
and. I-(aq).affect the initial rate of this reaction. The results are shown below.

. ' [Fe®*(aq)] [I"(aq)] : Initigil rate
Experiment ! moldm‘s' /moldm=3 | I‘mol dm3s™1
‘ 2
el e = 1 -K% 00 x 10—2 € 00 x 10-—2 8.10 x 10"4 ﬁ mﬂ
‘ | k % — % —2 " 1 X 1 —3 . ) 4‘-
bl e 5 hE] 2 800 101 9 ﬁoo 10 62 0 \
o L TIET 3 | a00x10% L%oo»mo-? 3.24 % 10-3} ’(Zoocil
(a)* Determine the rate constant and: a possible two~step ‘mechanism for this reaction that are
‘ i i . 6]
ft{%/t:h [’_J CJ consistent with these results | | [6]
. ‘(at,(’. PN PN PN was
.Fff..ffm J/m/dT. 1 and.. 2 Wh!w H’Ul .Cm(’szﬂ'ﬁ’abfm..%.......

| doublo & Fhe dnchrad.cale. aln. dawhler. mabg....
ﬂm r,q,ad-;an -dﬂxfr{" Wdﬂf wikh. &a{zﬂd' 0. EE@. fan,] ........................
Fon. saguingte. 1 oad.. 3, nchon.. e concenkaabion. o
[T coen ] doublor, Jho. ,mﬁalraﬁv%“’%‘madfw,r ..............
mqﬁ!@fhg[mcﬁmfwﬂdrdﬂrm}ﬁ LQRFQCF{GLICWJ ............

KCJJQ canduak - FEH %
................... 2. 10x107%) - 3. 164 pek

e R I L R R T . e R T L ad i DT T T P ST TR T LTI TR LT T

|

S 1 P A0 £ g Y s e Y 7 o B s il W

................... L0007 T 00 II’QE cordunkz 316 ‘}dm al. 5’7

............. € ) N
(it j(.,,uﬂ jCe m{aﬁ

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

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

Additional answer space if required
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1

(b). Astudent carries out an investigation to find the actlvatton energy, Ea, and the pre-exponential
factor, A, of a reaction. .

L_@ OCR 2018

The student determines the rate constant, &, at different temperaiures, T.
The student then plots a graph of Ink against 1/ T as shown below:

33.00-

32.00

31.00- 50

30.00

In k RN RENaR e AREEANEUEEANRENLE:
jRasseesant PR HH v
29,00 -FFHEFHE : L < '

)
P
o

SN 2340

28.00 et =

27.00.-1

26.00 - ‘ ° SHENEENAE il
0.00 1.00 200 ¥ 300 400 5.00
ST 4
M0-3K-1

CI
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I‘ 17 I
, (i) Draw a best-it straight line and caleulate the activation energy, in J mol~™. ‘
Give your answer to three significant figures. .

) £ M Show your working. no ,_A._ﬂ " E %
Lntez -Eq Q1 Jaf | o - N i
D Pl R SIS T EE (758

B LV

activation energy, £, =+ ........ 6*?55 ............... Jmol=1 [3]

(i) Use the graph to calgulaté the value of the pre-expanential factor; A

Show, you‘r‘working.f /%’2 A Q Yia t‘lfﬁ?ﬂ«l’ ,3
. | A -l 3 g q 2)( ’0
\lj i‘q'hfap,}‘ =91. 3

| . 13
pre=exponéntial factor, A = ? q ?'X IC) . [21

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

S IIllllillNIHI!l!NIIH!IIH!IHIII
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18 Nitrogen monoxide, N, and .exygen, ©,, react tos form nltrogen dioxide, NO,, in. the reversible

D - ' _ ' 12
BAH Ccam[’f@h"oﬂﬂ NO - %ﬁﬂ— 0L modn” TR = 0. rabita”

04

L@OCR 2018

reaction shown in equilibrium 18.1.
- 2NO(Q) + éz(g‘) == 2N02(g) ‘Equilibrium 18.1

(a) Write an.expression for K for this equilibrium and state the unlts

= [00,1" i) i)
e, ("’W C"/{)(”"’{ y
\I\IO@] [01g] s 1T

Umts—"ml.d\m.:? ..... Treem st [2]

(b} A chemist mixes together nitrogen and -oxygen and- pressurlses the gases so that their total

gas volume is 4:.0dm3.

*  The mixture.is allowed to reach equilibrium at-constant tefriperature and volume.
*  The equilibrium mixture contaihs 0.40mol NO and 0.80mol O,,.
'*  Under these conditicns, the numérical value of K, is 45.

Calgculate the amount, in mol, of NO, in-the equilibrium mixture.

m@&\ 0 - 0 |

o ol \040 00 | 912
f oo 01 02 | 03

=T - ‘ — - . —\

Conmnﬁa%‘mﬁ{ O,]_ :_%ﬁl _ @_‘lmaldm“‘j

amount of NO, =

L
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(é) The values of K_p for equilibrium 18.1 at 298 K and:1000K aré:shown below.

2NO(g) + O,(g) = 2NO,(g) Equilibrium 18.1

3

Temperature/K - K,/ atm™"
208 K =219 1012 |
1000 K, = 2.03 x 1071

{iy Predict, with a.reason, whether the forward reaction is exothermic or endothermic.
gﬂﬁwfm?hﬂdﬁaﬂf [1]

(i} The chemist increases the pressure of the equilibrium mixture at the same temperature.

State, and explain in ferms of Kp, how you would: expect the equilibrium position to
change.

Bo.nnscaane. . pennucs. wanld.. frodie. moce. Wa......
Th;r:fbﬁcwmpfmwmdm,mﬂwm .........
WMWJDMM&QWJM%ngquwI .....
vich.ig. 4. Cight haad . crdendg..ordler k. Rogp. Ky...ccarkuak.

T P P T T I Y]

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

&
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19 This question i$ about acids and bases.found:in the home:

(a)

Ethanoic acid, CH,COOH; is the acid present iri vine‘ga‘r.
Astudent carries out an experiment to determine the pK,, value of CH;COOH.

¢ The concentration of CH,COOH in.the vinegar is 0.870 moldm,
* The pH of the vinegar is 2.41..

() Write the expréssion for the acid dissociation constant, K,,, ofCHsCOOH.
_ ' - 7
o LCHsCO0TICH ]
| [CH3 CoOOH ]

1]
(iiy Caleulate the pK, valué of CH,COCH.
Givé your answer to two decimal places. S J <0062
 fos EHG
M= ~Joy ku e ST CHA) = 70
-2.47% -3
10 - 139200
Q[‘SH‘ e f dicrocahn \}1@ 1794 |Lq 3 O O 6
ﬁia Pia = dissocaabion ) O 072
Kaz 0-067 - | "
| 0¥ 70 | igal(q= 1.14
pKa = ...................J.:.;?.ﬁ ......................... [3]
(iify Determine the percentage disociation of ethandic acid'in the vinegar.
Give ybur answer to three significant figures.
; ~14 1 -J
~plq 2
,,% ’10 :qu 10 gqu |O
_it_w_ - 13.5 7,
1074 = @/@?Z T 4l03 4
F1x w T
PR - 3
perceniage dlssomatlon = e 1 8_57 .................... % [1]
' . l ‘

I—.@ OCR 2018
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(b) Many solid drain cleaners are[based:on sodium hydroxide; NaQH: 7
e e e
* A student dissolves 1.26 269, of a_-drain- ql_eaner in water and makes :up the solution to
100.0cm%7 V/ e
° The student measures thepr oft th|s solutlon as.13. 48, _,;

Determine the percentage, by mass, of NaOH in.the drain cleaner.

Give your answer fo three significant figufes.

Mo Va OF
2 (n'l .

! 20416
K., [HAEOHJ 1% 2 C’lfw)
'\ﬂO"gM— 3 31o< [O;'ﬁ | jagg,r_“‘“ 0;0‘315,;09114:‘
Gw = 1. 00([0
oH] - &
- [ EH 0315 " 0 302

EOH] —'Qﬁ'w—-"' OBOZC‘LIEHJ O%IS X[OU

" 33007
) - 95.9
percentage = .....cceevunes q gq ......................... % [4]

(¢) Sodium carbonate, Na,COy, is a base used in ‘washin'gi soda.

IUU
G © 0-1

Na,CO, contains.the carbonate ion, 0032‘, shown below.
o

C
O/ \O_

‘Draw the 'dof-and-cross’ diagram i‘c‘n‘ the carbonate iom.

Show outer electrons only and ‘use dlfferent symbols for e[ectrons from C and O, and any
‘extra’ electrons.

[21
L—@ OCR 2018 Turn over __J

CI

* 0009547268221 *




l' 22 I
20 This question is about the halogén group-of elements and some. of- their compounds.

. (@) The halogens show trerids in-their properties down the-group.- -

e iy ]
.

The boiling points of.three halogehs are shown below.

" Halogéen Boili'ng-poil"-atl"é 1 L
Chlorine. a ~35 1 {S P J/
Bromine | 59

lodine i 184

Exp}l\jn v;:y-the halogens show this trend in boiling points. m
/‘ :ﬂﬂd!f*’hﬂd\gmﬂ JX/\N‘/\“ .......... Mﬂh gf(? podd .,
hazb/\g@ﬂ}duﬂﬂﬂ?Thjrrﬂcm%fhﬂ—%ﬁa&qgmmm
1nc&am[ﬁmdlchafgifr;rﬁfmdawa@gngﬂw—m .......
..j:h.i;!’.-..m.o,mﬂl),..ﬁlaﬁ;ﬂlﬂ/&..w;&..M@M..;L&ﬂd@ﬂ..,: con..in. Lading......
thch[\fﬂlﬂhy%fmﬁ}.&}mmfﬁum@&d?:(Cﬂjﬁf,m,gaac( ........... .
| EfmfmIfwfwxﬁ%b&mﬂfﬂ%wmaﬂmmﬁoy 31
Yy o o Comg. ] |

(b) Hydrogen iodide, HI, is decomposéd by heat into its elements:

NS T A 0 o sl T A T e . 00 WA A W o M % Y7 2y S 1 M om0
s

2HI(g) — Ha(g)+ 1,(9) AH = +9.5kJmol-1
The decompositich is much faster in the presence of a platinum catalyst.

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

. ‘U'se £, to label the activation energy witﬁout a.cétalyst.
*  Use E_ to label the activation energy with a catalyst.
¢  Use AH10 label the enthalpy change.of raqtibn. ‘

-enthalpy. “ T

progréss of reaction
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{c) Compound A is-an oxide of chlorine that is a liquid at room temperature .and: pressure and
has a boiling point of 83°C. ‘

When 0.4485g of A is heated'10.100°C at 1.00 x 10%Pa, 76.0cm? of gas is produced.

Determine the molecular formula of compound-A.

ShOV\f all your working. ‘P-\/{ " K.{
ne v
. oo%dm“ 23;9 =N
8314,( 373 29om m

: 1-%3—1{3—3—_@-143 ot
v 245242508

-I-M:. 634

0076

L4 Td

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

molecular formula of A= ‘ ’.j Czl C’ [4]

145 143558
o

SV
7/450?7’?“7 ‘ . ‘ . 3
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(d) Compound:B is an iodate(V) sédltof a Group 1 metal
The iodate(V).ion-has the fofmula IO .

A student carries out-a fitfation to find the formula:of compotind B.

Step 1: The student dissolves 1.55g ¢of B:in water-and makes-up the:solutien to 250:0cm®in
a volumetric flask.

Step2: The student. pipettés 25.00cm?® of the solution 6f B into a-conical flask, followed by
10cm?® of dllute sulfuric acid @nd an excess of KI(aq).

The iodate(V) ions are reduced-to iodine, as shown below.
I0,7(aq) + 6H*(aq) + 51(aq) — 3I,(aq) + 3H,0()
Step 3: The're‘sul’ting‘mixturefis titrated with 0.150 moldm™2 Na,S,04(aq).
128'2032“(aq) +I,(aq) — $,0,2(aq) + 21(aq)
The student repeats step 2 and step 3-until concordant titres are obtained.

Titration readings

Titration | Tl 1 : 2. B

Finalhurette rez"mlinglcm3 1 24.00 - 4740 | 2375 | 47.05

Initial burette readmglcm3 | 0:00 ' 24.00 0.00 23.20

Titre/omd | o1a | 9340 | 2336 | 2145
Table 20.1

(i) Complete Table 20.1 and calculate the mean. titre that the student should use for
‘analysing the results. ’
o 23.75+23.95 93

v ., ‘(1

mean titre = 235) ..................... cm?® [2]

[

(ii), The uncertainty in each burette reading is £0.05cm?.
Calculate the percentage unceriainty in the titre obtained from titration 1.

Give your answer.to two decimal places.

0.05412 .
S 3100 0.4

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

percentage uncertainty = O" 43

L.-@ CCR 2018

llIIHIIIiUIIUiIItHII L

* 0009547268224 *

v e e - - T N o T e e e e e N T o T 0 et e L0 e T i 0 B e Pl 2 a0 e KT R o L A L7 A S A 1 A T 00 K A A o g KT om0 2 YT g W e GO i Py ey S e 1= W 1 P il -
feoloyoloNoiolcsiuieodeNodelcieloNoiooNeiaNoioiaYoiniaiaNoyaa e alaklelolmila) - e W an e
1 . H .

o+,

e)

e)ogerelstejoyalcyolio/oZo oY 00 o) o eRo0NoN0)

N~




A

gA A A AL

1.

o0 A

00 R 0 B e D0 R R 0 )

L—@ OCR 2018

. 1

{(iii) Describe and explain how the student.should déterrnine: the énd -point of this. titration
accurately.

By duling 0_ceading sches. tha Caldin.og. odine..

Gh@ﬂ O OO OSSR S —

....................................................................................................................................... [2]
(iv) Determine the relative formula mass and formula of the Group 1 iodate(V), B.
Show your working: 2
, §0s | ]
,n 3 . -y
3 g
, Ve 0.7
vz (.01 0z
relative formula Mass Of B = et
formula of B = vt i, [5]

Turn over ___I

(NN
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21 This question is about:some réactions of d block.elements.and their ions.

Table 21.1 shows standard electrode potentials which will be neegded within this guestion. g
| Zn?*(aq) + 2¢~ = Zn(s) E® =-076V $
Cr¥*(ag) + e = Cr’*(aqg) - E=-042V | '
NiZ*(aq) + 2e- : = Ni(s) : Ee=-025V |
Lfaq) + 27 S e 2I(ag) _ E° =+0.54V s
Fe3*(aq) + e~ = Fe?'(aq) E® =+0.77V| ‘nupdie-
Cr,0.%(aq) + 14H*(aq) + 6~ == 2Cr3*(aq) + 7H,0() E® = +1.33V I‘OWA-
H,05(aq) + 2H™(aq) + 2+ <= 2H,0()) D +1.78V |
Table.21.1
13
{a) Complete the electron configuration of ¢ g
€0 2 . %
a Ni atom: 1s2 ?—S ........ zﬁ ...... 3 V... ?)F ..... 4’5‘3(1 ..... et enennin et e
a Lasla 296 o8
a Ni2* jon: 1s? ?3‘ ........... gf%ﬁ ...... 3(1 ............................................................... [2]
% |
(b} Astandard cellis set up in the laboratory with the cell reaction shown. below:
e - T ‘

i(s) + I,(aq) — Ni*"(aq) + 2I(aq)

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

Include details.of apparatus, solutions and the standard ¢onditions required.

E
Salt Bridgs

e o e oD Bl 0 T T B ST 0 L OB T €5 T A8 T 80 £ of (o I L 0 A0 Y A S L7 S0 A 5 T 2, S i WA s i Y T 1 i O 4 s W 20 2y LA il e R s Gl W = D P
HeolodoXoNeNakalolaNaaRadakmi 00 S0 50 4 0 (0 A0 S A T 0 7 0 T 0 T B i . ; ’ ‘

(@]

NE
()25

Standard conditions GJnGmJTaﬁmr aﬂﬂioamddm -3 2 qg [( .....
and. 10@2& ............. S A ———— —

Lo - . g
&  [[MWHIERImmIE R :
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(i) Predict the standard cell potential of this cell:

%0.$4v-~0.25V

standard cell potential = ) O' 7 Cl V1l

{c) Use the information in Table 21.1 to help you answer both parts of this question.
(i) Writé the-overall equation for the oxidation of I;ezr+ by acidified H,0,.
N T Y )
2ftty 2627 L o "
AR 1 10,
{(ii) Zinc reacts with acidified Cr2072" ions fo form Cr2* ions in two stages.

Explain why this happens in terms of elecirode potentigls and equilibria.

Include. overall equations for the reactions which occur.

ﬁj—lﬁﬂ\ﬂzfnc,bal;(mb{bmamgqhmE?M*fJ’ .........
Qarily oxidicel. Zoan = 200 e 08, Co0p T har. . fgbe

£ ° moans ...Ekgaa.n.f.&al.cz‘é.f.raa.m....E..@M._.o.%....H.ufa:.,@ma;h‘“m.,..., -
2. 41: 3922076V =) 09V maoning seackiu. i gratiple

L-—_@OCR 2018 Turn-over .__,I
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{d)* Three different reactions of copper compounds are. described.below. -

Reaction 1: Aqueous copper(Il) sulfate reacts with excess agueous ammonia in a figand .
substitution reaction. A deep-blue solution is formed, containing an octahedral .
complex ion, C, which:is a trans isomer. 7@(@”& (o b

Reaction 2: ‘Copper(I). oxide reacts with hot dilute sulfuric. acid in a -disproportionation
reaction. A blue soiution, D, and a brown solid, E are formed.

Reaction 3: Copper(ll) oxide reacts with warm dilute nitric acid in a neutralisation reaction,
to form a blue solution. Unreacted copper(Il) oxide is filtlered off, and the
solution is left overnight in an evaporating basin.

A hydrated sali; F, crystallises, with the. perceritage tomposition by mass:
Cu, 26.29%; H, 2.48%; N, 11.59%: O, 59.63%.

Identify C—F by formulae or structures, as appropriate.

[

Include equations,.any changegin oxidation number, and~ working.

A O AN =G QD Lo

g

Lo LOCH0L T émmg ACaCiHa) (Hz 0] ciy.....
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END OF QUESTION PAPER

L—@OCR 2018

My P S e T e S A e Ly Iy T o 1 I ST SRR T Y Sl Nt e e e o s 2 e e RS S g A S | e et s B (] By Y i YN e AT U Nt 5 s o e 2T i 82, A g, AL £ S, LA 48 Wb 8 A g £

LT R

* 0009547268229 *



ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following Einéd, page(s). The guestion number(s)
must.be clearly shown in the margin(s).

e e Y T T T TTY T TR P TP T P

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

P T L L L L L L Ll L T R P T T A T T R R e TRy T

T Lt LL L LR L L L T L L L L T T R T R T L R T

T T I B P T D T L T P B L T T R T L T F T LT R T

e T L L T T Tl T T T e L YT L LLEL R T T PRI TP Y

B R e T R R T T T N R LT

L T e LT T LT LTy T T A e S T T P R T B L R T ]

ORI I I T I I T I I OO T T I T T L T P P R TR

B R L R R L L L L LR L]

o LT LT LT T T T I T FY LT T T TS PR Y)

P r Y e e r T E e R N N R E TN N AN NS EA PR A AR R N AR R AR RN R AT I AR N RN NN YRR P P PR YRR NN N aa Rt d i naenn e R R a R RA R

P e L LI LLE LRI P

PR T Py P P T T R R P e

R B R R T R LR R R L)

R T T R L e L LR L R EE LS

DT T B P L L L L L L L L T T L T T T T T e R R TP

e e T r LI T

D R D R R R R R R R SR LYY

T P P P T

R LR L L L T LT T T T L L T LR L L R R R R P R PRy

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

D T e e R Y FT LTI RT PT PP TR TR

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

@ NI

* 0009547268230

30 - | _l

3

Ppp— = e, T e P o T T g g £ g g S T T T A T Y = s et o
2 I 1 0 1 00T 4 49 5 A . A o e o o W 4 A M O B £ Y o = —~ -~

s

N OKOXOHORe MOV aNan



rsane araverea

crwdmniehrnrvnnie

weresmnmsvEsaBEtEy

asaeratmLsssasenan

venrerrarqaneynnye

asmen

vevassmvnrvernvien

@QCR 2018,

31

O E N A N RN R E L EE LN L AN AN NN RN NE NN e NN EE IR AN A NEFYFE A ARG A VAT TR s

semvesnanas

e L T T T L Y PR R PR LY

B TR PP

et ek Ak m e R A R RN N RN AN EETES N NN NN NP F NP NSNS AN AN S AN PR AR C e b hh A ARSI RN ARSI TR AR IR P T LA ANR LA S AR IRy

S T T T T N T R R PE R )

shvaaun

T L L T L T T T P T T I

MeddddemsamssassssEsrmcasEsavEETracRsnanerdru T

seene

arves

e S T T T TR T TR T e TR e YR LA )

cerenra

M AN A A AN EEEEEEEYRAEAIEEETIAA R EAYEAA AR ANAR AR R R R R R bRk

T T T T

Ty

crrrranevan

T N L L L T T P R R A R L e R R

O N T T T L L L L L L L L T T P R R T T

[ T T L LI T T T P R R R TR L TR T R R R Y]

hnssass

csusn

treusasrensnnananaTnny

AR RS

. * 0009547268231 *




r_ | 32 ‘ | _—I h-

....... R L T T R P R e T P

D R T P A T P P T P,

............................... R P T PP T T T

L R D R PR T PRV L T P TP T PR T T T T oY

L R 4memmrsEaaannan B P PP PR TP TP T N

arasrnrany

................................. L T P e P PP T PP TY T TR

L T L T T T T S A pu T Mo e A am A e ey AT R P AT AR NS NN N AR A NI AR AR A A m kA bdhbdhdn by beminen

T T TP TR serreitnrsaeneiaensennrrnanase

L L T T L L L L T T T T L I Ty

L T LR R T PP P T L R I T I TenmEsEsemcmmEnan

serrEannsasEmanan

Eessesmirrarrusuny terusesrrusEessETERcnanunarRrnasnu.

etsrisaaraaraansss

DT T P S P e AN NN AR LR LANENiseentsasnaranananenannn L T T T q

erwssarmEEmRaraana aunnssassansasan T

LR T e Pensamassmenas L O T R YY)

meemsniunsunenanan

aeruenvmsrErERasEsRERTRIILE

-

b
. Q

..................
k

e R Ferrecmnsmennegasrraenanntens {]
k

d

R

i keseensnnanananas e b
. }

r,

7

OCR

Oxford Cambridge afid RSA

Copyright Information

OCR is committed 1o seeking permission to reproduce all third-pasty content that it uses in its assessment materfals, OCR has allerpted to identify and contact ali copyright holders
whipse work is used in‘this paper. To avoid the issire of distlosure of answer-rélated information to candidates, &l copyright acknowledgements ‘dre feproduded in the QCR Gopyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download fiom our public website {www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to commectly ackndwledge or clear any third-party content in this assessment material, OCR will be happy to correct its ‘mistake at the eardiest possible
opportumly

NV VYOO N

For quedes or further information pléase contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

1. A

OCR is part of the Cambridge A Group; Ca 1t is the brand name of University of Cambridge Local Examinations Syndicate (UCLES),.which is itsell a
i department of the University of Cambridge.

IR

* 0009547268232 *

® OCR 2018

e b e il

-

NN





