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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 8.0%
B 20%
C 80%.
D' 92%

Your answer A ‘

-\
1‘1,..-\

DS

¥§ ~

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

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

I Sb
A +1 +5
. BL +17 '-!-? '
c | 3 : +5
o E

Your answer

C

v

o Qs i3arlosAC
What is the number of hydrogen atoing in 0.125met of CH;OH?
A 7.525x 102 0, 17§ -5
T L. I

B 4.515x 102
C 3.7625x 1023
D

3.612 x 10%4

Your answer . Q

©O0CR2018

46

qf1WWWWMHIHH

* 0009547268202 *

T

[l

[1]

)

A T R R e WG R L e KB O DAY EF SN0 G S € N0 016 1 0 b O O 0 W8 17 €0 W T 60 L0 X 00K 60 A 45 5 0 K 101 0 0 A 0 0l 0 60 WY 0 5 0 40 A0 0 N 0 .0/ 4 0 0 51 WY 0 0 G0 e o W 3 A A M 2 A W P e o B 5 ol st —



[

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 0.02333

C 0.0900

b 0.0964

Your answet

D Q/ - - | 1]

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

Al W _ | i

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

u .
x .
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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

v

10

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

What is the pH. of the buffer solution?

A 458 ‘ {(\ @ o CHZJ 2+ ﬂ, Q‘l?(‘ﬂq Ccfo,]@«zg—
B 470 C"fﬁ CCrchosd
C 5.6 e
b 518 08
Your answer ﬂ x 6 M
e . I"
Che™) -
(7] -
9 .ir2xte”f
et Cnar)
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
g5
7612 A

Your answer ﬁ . W ]

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(l) + /,0, — Hy(g) + 40H(aq) /
C  H,0() > Hyg) + 1,0,(0) W *Mw" IO+
D Hy(G) * ,04(0) > H,00) oy Lol > B

Your answer D :} (1

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

HoOReR9s)
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Your answer C J [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

X

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 M

LI

g IR

* 0009547268208 *

-

1]

[OHONCROHSRO]

OO OO O O O T O T N e O T O QO

Ll

T ]

Y0 L 1o 0 S B e 4 Y o B e T W 7

DN ONONONON A NG IMONO MO BN NN O aY and

3

—, T trre
HOMNOKD

o

{oolnloNo oo eNa eLoHelCHATON

£

1




9‘
BLANK PAGE

BN

PLEASE DO NOT WRITE ON THIS PAGE

L—-@ QOCR 2018

L.

* 0009547268200 *

IR

Turn over __.l




r

10
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

p o Table 16.1

%

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

The Jml’halpxd changs. wehea. 1 male, Ojf gam_m/

j00r..iq..dirsalved an. i MQ/

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

R L L R 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 enthalpy change of hydration of fluoride:ions, F~:

LE e R p” - FL630813- r264 3

ds«zoi / 60 yaca 3 Felsod - 41034
Ca\*h(qq;}

enthalpy change of hydration = ...l — mol~ [2]
(iv) Predict how the enthalpy changes of hydration of F~ and-Gi~ would differ. Eihonic racliuy
Explain your answer. . e . 3 Wronie radier],
a0, ogakive value... 1 hicic sumanE. har ......

, grmhfahmchonh;mﬁvmwm@wma[
f&%[&WJWWJDMCM ........................ 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

E@% chang e wehea. 1mm af@wzﬁcm aludose.

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

L R D D T T P T T T T

LR T

(ii) Calculate the bond enthalpy of the F—F bond.
TH=F = (4x56i)=7172

_Proclm,h': % ’@r‘e 01 . 1498 |

(}E%_:Eik 5 =) Ciadid]- 190

Produchr - 2?}M’LHO 1156=-Q14 =691 = 314
47 <4188

Roachatr-115¢ -
achu 2 Y

bond enthalpy = ............ + 7'9x ..... kJ ol [3]

-
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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) Drawa best-f t straightline and calculate the activation energy, in J moi~™.
Give your answer to three significant figures. .

) £ M Show yourworklng ‘ i ,_._ﬂ #E (“éf
a2 B [T ol 2

Loe B —ﬁ‘:~3— oxrﬁ?issyq 6?55‘¥?
B T

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

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

‘Show. your working. /E’?’ A ¢ Yinbwae -
. ' Az =3 qleo'j
Yibregh-213 P

. , Fg I3
pre=exponéntial factor, A = ? q ?'X [21

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

L@ocmma Turn over __I
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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" Gl ) Ol )
cmdidﬂ/ f ok s3]
mo{q}] [01 (5] w

Units = Mal. d\m_g ..... ; - | | [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

* 0009547268218 *
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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

() Predict, with a reason, whether the forward reaction is exothermic or endothermic.

WMC&MQW}

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

L_© QCR 2018

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

ff}nmcf&MJﬂ,ﬂ/ﬂwuﬁwmddﬂfaM&mvmer01
Thir.ie. wcaus.an.. presnss. snctsasea, Sauililtiie.....
WMWJDMM&QWJM%ngquwI .....

D R T R T R R T T P T P P P e R T T TP TR T TP

...........................................................................................................................................
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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 in 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 ]
** Trencoon]

(iiy Caleulate the pK, valué of -CH3CG_)OH.
o . G062

Give youranswer to two decimal places. - EH U L 06
B L s CHi] — o870

.1‘0;2.47\: Z.X‘lm}()"%
N7 p.0¢

- 0-062 ;O-O% |
Ke gjﬁ%_ ‘—iaal(q:i.ﬁ

(iif} Determine the percentage digsociation of ethandic acid if the vinegar.

Give ybur answer to three significant figures.

“‘P*k‘! ' 1/0—’1—4‘( . ggq I -J
-4 10 - e A X 0.
107 _gOm BAxo 1957,

. 3449073
.i e
3 fe ,
percentage dissocielﬁqn = -
' . |

b

- 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.

. g F
Give your answer fo three significant figufes. 1 M ‘ Df n—j:q H
2 (a”
23.0+16 #)
Cos THOLOKT T g0y 0%

M | jazr_ﬁ -O-O'ﬂé—mw(er

ﬂ04&4i3_31xlO;m

ew = 1. 09([0
. <' [OH] D‘JT 0.31% 0. 102

E ] _,QL.W__J_ 03@2%] 0.%1§ % (U
oM T | . 45,9

percentage = .............. q gq ......... W% [4]

(c) Sodium carbonate, Na2003, is a base used in washirig 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
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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

The frond ir. Hhab gamg. dosac. g8 the helmen.graup, He.....
hazb/\g@ﬂ}duﬂﬂﬂ?Thjrr?:c;cmq{ﬁm}mgﬁ%mmm
1nc&am[ﬁmdlchafgifr;rﬁfmdawa@gngﬂw—m .......
..j:h.i;!’....m.o,m..vﬂflaﬁ;ﬂlﬂ/&..wx..W‘,..:L&ﬂd@ﬂ..,: wa..in. Ladang......
thch[\fﬂlﬂhy%fmﬁ}.&}mmfﬁum@&d?:(Cﬂjﬁf,m,gaac( ...... x
- Efmm&Ih@fqumﬁ%b&ﬂfﬂ%mrmwammhayx

i oW/ Comy.

(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

D ¢
progréss of reaction

Lo | -
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l 23 . ‘ l
{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.

Show all your working. |
h 2V nRT
0y
A

0076w |
nz 1xl0% 2bm® e 5“’2”%1 ¢ &l
8314,(2?3 2%6% AR

z .

0076

va4 24524584

Gges.ans R
+lé;§34 '

L4 Td

molecular formula of A = ...... UC]C’ ...... x ................... [4]

145 VA5, 388

Womo

I EIT I

14 801159

Lo ' e
R-I ll||!|l||“|l||1|!N|1||||||m|||ll
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(d) Compound:B is an iodate(V) saltof 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. .3
Finalhurette rez"mlinglcm3 1 24.00 - 4740 | 2375 | 47.05 -
Initial burette readmglcm3 | 0:00 ' 24.00 0.00 23.20
Titre/om® ] 1w | 13.40 | 2336 | 2385
Table 20.1 4
2
(i) Complete Table 20.1 and calculate the mean. titre that the student should use for
‘analysing the results. ’ 23.¢§ 9
. . ' L)
23.751 1385 93¢ !
v ., ‘(1

mean titre = 235) ....... J 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.

0.08x1 .
a0 #0043
percentage uncertainty = .......cv..... O "43 ................... % 11

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

Ry daltng o ceoding whea e Caluic.og.. Jodine..
Gh@ﬂfx ....... . e e .......

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

‘L—©C‘)CR2018 Turn over ___I
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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 needed within this question.

| Zn*(aq) + 2¢~ = Zn(s) E® = -076V
Cr¥*(aq) + e = Cr?*{aqg) | Ee=-042V|
Ni2*(aq) + 2e~ : = Ni(s) : Fe=-025V |
L{aq) + 2e~ S e 2i(ag) _ E® =054V oy
Fe3*(aq) + e~ = Fe?'(aq) E® =+0.77V| ‘nupdie-
Cr,0,%(aq) + 14H*(aqg) + e ==  2Cr¥*(aq) + 7H,O() E®=+1.33V I“OWA
H,05(aq) + 2H™(aq) + 2e7 + <= | 2H,0(1) o Ee= +1.78V |
Table.21.1
1%

{a) Complete the electron configuration of

§g 2 q €, 1%
a Ni atom: 152 ?—S ........ zﬁ ...... 3 S, ?)F ..... 4’5‘3(1 ..... w .........
g Lafla 2a9.6 88
a Ni2* jon: 15?2 ?3‘ ........... gf%ﬁ ...... 3(1 .......................................................... [2]
%

(b} Astandard cellis set up in the laboratory with the cell reaction shown. below:
[r— - 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.

‘L—@OCR 2018 J
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. 27
(i) Predict the standard cell potential of this cell:

%0.$4v-~0.25V

standard cell'potential = ............ +O'7Cl .............. w [1}.

{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,.
L. £ "g EY - .| oA . .
‘F&?' s B 1kc),?'_ 7H f_M—}HzOz
% .

¥1d

2Rty 963 L | ‘
BTN Ml KO g
{(ii) Zinc reacts with acidified Cr2072" ions fo form Cr2* ions in two stages.
Explain why this hép;:;en,s in terms of elecirode potentials and equilibria.

Include. overall equations for the reactions which occur.

ﬁj—lﬁﬂ\ﬂzfnc,bal;(mb{bmamgqhmE?M*fJ’ .........
2004 oerUm“)l_ZnCJ)“'f“?nquf ..... Coub.E har. 519k
£ ° moaniy _..Efrgw.n.-f.dlﬁﬁ.f.raa.%.;@ﬂ...O.%....Hyfat..,@ma;hm.,..., -
e k.39 :.:.Q.:..'.’.f'.@!{...z.tZ;..Q’:‘i.M.mgcmg..fga.c.h?ao...;tgfgqum.

Lo - e
& {IRAICIH AR
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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.....

i L S e Ko e Yt
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END OF QUESTION PAPER

L—@OCR 2018
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Off Page Comments

Item Name Comment

21d Incomplete attempt at 2 reactions for level 1. Communication is
very poor. 1 mark awarded

20c Unit conversions incorrect so MP1 not awarded, but ECF for
MP2. No further credit given.

18b 1.2 on the answer line automatically gets 4 marks

17bi Line drawn, gradient and Ea calculated, so first 2 MP can be
awarded. Note: 3SF only required for MP3, but in this case MP3
not awarded due to lack of 10-3.

18cii MP1 given for shift. MP2 not awarded. MP3 awarded for more
NO2 and keep Kp constant.

20b Reactant and product labels reversed, delta H arrow is
doubleheaded and EA/EC not from reactants line.

21cii E cell value given so MP3 awarded and MP4 given as Cr2072-
gains electrons. No equations. (Zn has a negative E is not
sufficient as there is no comparison - but gets this mark for 2.09V
anyway)

16ai Gaseous ions dissolve in water is allowed for MP2

17a Orders correctly determined with experimental evidence. Value of
k incorrect and reactant side in first step of mechanism does not
fit the rate equation. Has attempted rate equation. Level 1 answer
2 marks.

17hii y intercept = 31.3 in guidance for 1st MP.

19aii MP2 candidate has square rooted rather than squared
concentration of H+ but then gone on to calculate Ka. MP3 for
pKa awarded as ECF.

16aiv No reference to size so 1st MP not awarded but links F- to

attraction to water molecules so 2nd MP given






