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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.

Answer all the questions.

1 Inthe diagrams below, each box represents an orbital and each electron is shown as an arrow.

Which diagram shows the correct arrangement of electrons in an atom of carbon?

A AaRn  ConX
2 T 2 Tl T ot Couwloon:
A | energy ° (SLZSZZF?
oL W W\ WAN
A (s s 2o
S [ [
B | energy 2 Lo & PNKM
Qled  Swesheil
N (lesS  efechon vRUSON)
A
1] =L
C energy
1s T l
A
SRk
D energy
1s T l

Your answer
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2  Which statement about the reactions of halogens with halide ions is correct?

S 2CC >6f '712
/A/ I,(aq) can oxidise Br~(aq). OX\‘C!\SV‘% S’N@‘B\’h 2 2 2

B~ Cl,(aq) can reduce Br(aq).

Redion)  Srarg: T~ >GT SCUSET

@ Br~(aq) can reduce Cl,(aq). = Fz C LL Er'- \ 12
| xX % X X
Crr idise I .
/D/ (aq) can oxidise I,(aq) X X X
Your answer | L 4%> X DS [1]

CL” ¢6f2 _
. m\ Y

3 One molecule of a gas has a mass of 2.658 x 10723g.

What is a possible formula of the gas?

@CH“':\Z’*Q':‘G 2 -GSSX\O’VS‘X c.01%3xtO

e

/B/ 02=(6’<2=32 _ lG "QMVQ W

£ s0,=324 (@D =6%

/D/ so, =32 < (exD= 30

Your answer A [1]

4 In the laboratory, acid spills can be cleaned up and made safe by spreading anhydrous sodium
carbonate over the spill to neutralise the acid.
A student accidentally spills 50.0cm? of 2.00 moldm=3HCI(aq) on the bench.

What is the minimum mass of anhydrous sodium carbonate required to neutralise the acid?

A 4.15g 2HCC + NOLLCOB —>7NaC( + O, + 1,0

oo soxio™ ¥ 9 =3\ wor o HCK

C 8.30g

D 10.6g SH -3.0SwWwet of N, COg
2

Your answer 43 o.oS‘>< ((‘23)(2,3—!- \2'1'((6?(3))[1]

© OCR 2019
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What is the oxidation number of N in Mg(NO,),*3H,0?

A +2 “mw => omd&*\m Ny
o O
B +3 ('\D
¢ Mg (N0, )y
D +5 fl RM@M chmq’|
41 R i FJOION YWY\ --" g
2

Your answer g

Which reaction is a redox reaction?
~H -t =t PN g ¢ |
A NaCl + Adf\101—> AgCL + N4NO,

v o4l el =0 ol
y-4 NaElo']'+ HCI — NaCl + H{O,
4744 - +f - +1 -t M 44-2
CaSO, + SHOI —» CaCl, + H,0 + SO,
42 -2 -5 4( o 41 -2
3CuO + 2NH; — 3Cu + 3H,0 + N —p C. +2—> O rafuaivon
N -3 —0 oxtdadon

Your answer | D [1]

Which set of elements in the solid state contain a simple molecular lattice, a giant covalent lattice
and a giant metallic lattice?

A S, Si,Al
B PSiC
C SPSi
D Mg,PS

Your answer A [1]

© OCR 2019
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3.528g of a Group 2 metal, M, is reacted with an excess of chlorine.
The reaction forms 9.775g of a chloride.

M\’(‘T""\
What is metal M? M+ A, — ML
1 [
A :
magnesium M = REM ot mMmeral

B calcium a1s
C strontium M-‘-(SSOS(Z)

A7s 3.52%
D barium =

M+(35.5x2) M
Your answer 6 Q.19 M = 2.S28M + 246.46 Zae.qe[ﬂ

€:297TMm = 246-9€ —> M= g 7

Which statement is not correct for Group 2 hydroxides?

/\/ Mg(OH), can be used to treat indigesti(V

13 & oo
Ca(OH), is used in agriculture to neutralise alkaline soils.—¥» Ca (CM)'L '3 . k-/
OH~ so @ proeny, (O elechai® aluxime SO <on
& The anion in Sr(OH), contains 10 electrons. o/~ nRLAYAN SR O \ooRR./
T PN owdd Nydwogen : \ piden A\ KX

/B’ Ba(OH), is a product from the reaction of barium and watgs
B 4+2H, 0 — QRa(oH), + He
Your answer 6 1]

10 Radical reactions are responsible for the catalysed breakdown of the ozone layer.
The overall equation is shown below.

27 23 RO voxnOQ

20, — 30, AH =-284kJ mol~?

The molar gas volume in the ozone layer is approximately 2.5m3mol™".

What is the energy released, in kJ, during the breakdown of 1.0m? of ozone in the ozone layer?

e\
A 568 2. Sp° vk
\ y(‘s
B 113.6 o
=2.Sr
Cc 355

D 710 _’z_ga(ysyeki_:“g,cws
Your answer A Z'SW

[1]

[2
= SG.3k§

© OCR 2019 Turn over
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11 Agraph of Ink against = (T in K) for a reaction has a gradient with the numerical value of —4420.

What is the activation energy, in kdmol™, for this reaction?

= + lnp
o

A -532 \nl =

B -36.7 /V R 9 inereefc

@ +36.7 ﬂwtw \

D +5.32x10° ' ok " /T
oyodwenkt =_ Ee
&

Your answer C_

- €420 x - 3.3\ = 3@‘74‘!.%%3",3\]-(
= 36. 74 718B uyv™

12 The equation shows the dissociation of the acid H,AsO, in water.

H,ASO, + H,0 = H,AsO,” + H,O*

A\ éz B\ A2 K3ASOq_ o ﬁaLA'SO‘\--
Which pair is a conjugate acid—base pair?
K H,ASO, and H,0 H.O e H 30 *

B~ HyAsO,” and H,0"
£~ H,AsO, and H,0*

@ H;0" and H,0

Your answer D [1]

13 What is the number of stereoisomers that Ni(H,NCH,CH,NH,),Cl, can form?

A 2
P B CC

e ’ c /'NR“ NHM%\‘”/ 1\1)'\ \\\\NH"

c 4 d | & F

HZN | CC ( l ‘N .

N
D 6 4/‘“‘11 H, cL

Your answer 6 anrd, [1]
s
mMmereol’ S cC
\'( N,/ / RN\
imoged ¢ N
(cpvtieal) c? | P,
H. N
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14 Which property/properties is/are correct for a transition element?
onsS o
1 The element hasaterts with a partially filled d sub-shell.
2  The existence of more than one oxidation state in its compwds.

3  The formation of coloured i(:ﬁ/

A 1,2and3

B Only1and2

Your answer | [1]

15 Four redox systems relevant to hydrogen—oxygen fuel cells are shown below.

E°/V
20() + = OH<(aq) + %Hy(@) | (-0.83
H*(aq) = %H,(9) 0.00
1%0,(g) + H,0() + 2¢° =  20H™(aq) (040 acrd\ Qual
140,(Q) + 2H*(aq) + 26 = H,O() o3 & ced

Which statement(s) is/are correct for an alkaline hydrogen—oxygen fuel cell?

POSVAVe ARQIVNE (e One morgv\
/ The reaction at the positive electrode is: 20,(g) + 2H*(aq) + 2e~ — H,O(l). ‘&W:.\

@ The overall cell reaction is: H,(g) + 20,(g) — H,O(I).

< 3 )The cell potential is 1.23 V.

‘/T.Oz“- %*/2@ — W
LQK" + 1“1 ——%Z\’(\O )"/Z(

A 1,2and3

B Only1and?2

C Only2and3 | —> H O
/,LO?_ x Yo U
D Only1

Your answer | C_ [1]

© OCR 2019 Turn over
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SECTION B
Answer all the questions.

16 Sir Humphry Davy discovered several elements including sodium, potassium, magnesium, calcium
and strontium.

(a) Explain which block in the Periodic Table sodium and magnesium belong to.

RONIRN » W S SR h =t - []

(b) A sample of magnesium, A = 24.305, is found to consist of three isotopes. The accurate
relative isotopic masses and % abundances of two of the isotopes are shown in the table.

Isotope Relative isotopic mass % abundance
24 Mg 23.985 78.99%
25Mg 24.986 10.00%

Determine the relative isotopic mass of the third isotope of magnesium in the sample.

Give your answer to 5 significant figures.

<—, g.2° %x23.98S > ¥<\0»< zacﬁSGB ,,<“°°\"Y“

o0 ( 3O t QO
= 2% -303 WGl xpn = 285136_5&6(::85)

(c) A student adds an excess of calcium oxide to water in a test tube.
In a separate test tube, the student adds an excess of strontium oxide to water.

(i) Write the equation for the reaction of calcium oxide with water.

State symbols are not required.

CaQO... 4.1 AN —> C\COY\>2 .................. []
(ii) Suggest the approximate pH of the two solutions formed in the test tubes.

pH with calcium oxide ................. \2 ..............................................................................

pH with strontium oxide \3

© OCR 2019 Turn over
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(d) The table below shows enthalpy changes involving potassium, oxygen and potassium oxide,
K,0.
Enthalpy change
/kJ mol™1

formation of potassium oxide -363
1st electron affinity of oxygen -141
2nd electron affinity of oxygen +790
1st ionisation energy of potassium +419
atomisation of oxygen +249
atomisation of potassium +89

(i) The incomplete Born—Haber cycle below can be used to determine the lattice enthalpy of
potassium oxide.

In the boxes, complete the species present in the cycle.
Include state symbols for the species.

Zk- +(o))'\' ol'

CA)
14
2K*(g) +O(g) +2e~
) \ x17480
-141 ~ -
+44(Ax?2 Zk*(g)*ocgg"e\m_

W oy * O
A QH

> 8Axe = (ehvCe
2(5)+0(e) UM\ pA
244

A

PR FTIN r’lozc?,)

-363

Y K,00) '

[4]

© OCR 2019
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(ii) Calculate the lattice enthalpy of potassium oxide.

-0 14\ - (2x&\&)- (BAXY -2 4=
- 363 = -22717 Ly

lattice enthalpy = ... = 2o dod kJmol™' [2]

(e) A similar Born—Haber cycle to potassium oxide in (d) can be constructed for sodium oxide.

(i) The first ionisation energy of sodium is more endothermic than that of potassium.

Explain why.
-Sedwum...nay.....on...Syalhex o C TROANUN
SO S’ Mook€wr o vQehon

(if) The lattice enthalpy of sodium oxide is more exothermic than that of potassium oxide.

Explain why.

© OCR 2019 Turn over
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17 Healthy human blood needs to be maintained at a pH of 7.40 for the body to function normally.

(a)* Carbonic acid, H,CO,, is a weak acid which, together with hydrogencarbonate ions, HCO,",
acts as a buffer to maintain the pH of blood.

The pK, value for the dissociation of carbonic acid is 6.38.

Explain, in terms of equilibrium, how the carbonic acid—hydrogencarbonate mixture acts as a
buffer in the control of blood pH, and calculate the [HCO,7] : [H,CO,] ratio in healthy blood.

[6]

© OCR 2019
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(b) Red blood cells contain haemoglobin.
Explain using ligand substitutions:
*  how haemoglobin transports oxygen around the body

*  why carbon monoxide is toxic.

in 'V\aemg%_ko_b('r\

© OCR 2019 Turn over
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18 This question is about reactions of ions and compounds of transition elements.

(@) A student carries out two experiments on a solution containing [Cr(H 0)6]3+(aq)

Experiment 1 C_Qr ((1 ZO> 13 A CN(—( —[Cv (NH:D 6134'

The student adds an excess of aqueous ammonia to a solution contalnlng Cr(H 0)6]3+(aq 6" O
until a purple solution is formed.

Experiment 2
The student carries out the following reaction sequence.

Step 1 NaOH(aq) is added slowly to a solution containing [Cr(H20)6]3+(aq) in a boiling
tube.
A grey—green precipitate forms.

Step2  An excess of NaOH(aq) is added to the boiling tube.
The precipitate dissolves and a green solution forms containing a 6 coordinate

complex ion. C( COH')S (HQ_O\:; A 30\_1~’> ECY(O M):&j-

Step3  H,0, is added to the mixture and the boiling tube is heated.

A yellow solution forms. _ A= 33N
Cr () 137+ M0 = Cv (04t 0
Step 4 The soldtfon in the b0|I|n ube |s acidified. + q— H.LO
The solution now contains Cr, O, 2-(aq).

(i) What is the formula of the complex ion in the purple solution that forms in Experiment 17?
............... C CVC’\JH:D e T

(if) Suggest an equation for the reaction in Experiment 2, Step 1.
Include state symbols.

EY ( HZO-) 3+.\— SOH —% Ce (OPQ C z.C\)( + 3[1fO(\\

(iii) Draw a 3-D diagram for the shape of the complex ion that forms in Experiment 2, Step 2.
Include the charge of the ion.

ceooN O n OH
ela! ‘oqﬁd_g HO/ ‘ \\\OH K
° Cv “ee! oM™ =€ = 6~

/,\GH Ce = 3x
B B ouw_'?*’e

3[2]

(iv) What is the formula of the ion that causes the yellow colour in Experiment 2, Step 3?

(v) State the colour of the solution that forms in Experiment 2, Step 4.

© OCR 2019
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(b) Vanadium ions have four common oxidation states. Table 18.1 shows the colours of the ions
in aqueous solution.

Oxidation state of | /. jium ion Colour
vanadium

+5 V02+(aq) yellow

4 VO?*(aq) blue |

g o Clled st

aq green \
. _ \osk vk
2 V2*(aq) violet cL‘

Table 18.1 ~ * ‘SZZSZZ?C 3 st?g 33

(i) Complete the electron configuration of a V3* ion.
z
1s2 23?_2?(3323(33& ......................................................... [1]

(i) The student adds excess iron to a solution containing VO2*(aq) ions, and observes that
the colour of the solution changes from blue to green and then to violet.

Use the relevant standard electrode potentials shown in Table 18.2 to explain these

observations.
Redox system E®°/V
1 | V¥*(aq) + 2e” = V(s) -1.18
2 | Fe**(aq) + 2e~ = Fe(s) -0.44 @
3 |[V3*aq) + e~ = V?%(aq) -0.26
4 |VOZ*(aq) + 2H" + &= = V3(aq) + H,0() +0.34 )
5 | Fe¥*(aq) + e~ = Fe?*(aq) +0.77
6 |VO,"(ag) + 2H* + e = VO%(aq) + H,O(l) +1.00
wWount 4s  shask Ta}o’l\;‘fglz\ e o d \IgRT

© OCR 2019 (-- e —> F_e?_“‘ “ %-— Turn over
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(c) Iron(II) gluconate, C,,H,,FeO,,, is the active ingredient in some brands of iron supplements.

A student carries out an experiment to determine the mass of iron(Il) gluconate in one tablet
of an iron supplement, using the method below.

Stage1 The student crushes two tablets and dissolves the powdered tablets in dilute
sulfuric acid.

Stage 2 The student makes up the solution from Stage 1 to 250.0cm?3 in a volumetric flask.

Stage 3 The student then titrates 25.0cm? portions of the solution obtained in Stage 2 with
0.00200 moldm™3 potassium manganate(V1II).

The student obtains a mean titre of 13.50 cm?3.
In this titration, 1 mol of manganate(VII) ions reacts with 5mol of iron(II) ions.
(i) Explain why the student used 0.00200moldm™3 potassium manganate(VII) solution

for this titration, rather than the more usual concentration of 0.0200moldm™ used in
manganate(VII) titrations.

0.V 23

Give your answer to 3 significant figures.
123.Sx\ 0" > x 0.-832 = 2-7 13 S nak ok
W\ 04-
xS T .35 X\ % o o Telt
N Z2STm™>

1.BSX\G T x 1y = L.3Sx1g"3 poh OF Fe?
i 2s0cwm”™

2" Tx\3~ >

L3S xv o 3k ((Ww’x\2)y (22x V)~ SS- 8%
(1ax'68)) = 3. CO\¥ o 2L iaxwekd
= ©. 30\ g (3Ise )N radoek

mass of iron(II) gluconate inone tablet = ... .0 mg [5]

© OCR 2019
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(iii) Some iron supplements contain iron(II) sulfate or iron(II) fumarate.

The information in Table 18.3 is taken from the labels of two iron supplements, A and B.

Mass of iron compound in
Iron supplement Iron compound one tablet/mg
A iron(II) sulfate, FeSO, 180
B iron(I) fumarate, C,H,FeO, 210
Table 18.3

Choose which iron supplement, A or B, would provide the greater mass of iron per tablet.

238 G ~ v
I X {3 =
(558 + 22 ~(16€xa))

(Cax\)#2 +S5-8 * (&xX(Y))

iron supplement; ................... S ................................. [1]

XA\VO —’-‘GCTW%

© OCR 2019 Turn over
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19 Sulfuric acid is an important chemical used to make detergents, fertilisers and dyes. It is
manufactured in a multi-step process.

(@) In the first step of the manufacture of sulfuric acid, sulfur dioxide, SO,,, can be made from the
combustion of hydrogen sulfide, H,S, shown in Reaction 1.

2H,5(g) + 30,(g) — 2S0,(g) + 2H,0(l) AH =-1125kJmol™’

Reaction 1
(i) Explain why the enthalpy change for Reaction 1 has a negative value.

Use ideas about enthalpy changes associated with bond breaking and bond making.

(if) Some standard entropy values are given below.

Substance H,S(g)
S°/JK Tmol™

O,(9) | SO,(9) | H0()
206 205 248 70

Using calculations, explain whether Reaction 1 is feasible at 20°C.

Calculations

DS - ((2x248)+ (2x20V)- ((2x206) +(3x20S))
DS = -39 Fp T vt
= —0o-3a\ ke 'na

DG

]

-U2S - ((272+20) x-0-32))

NG = - lO\Glegyvar ™!

© OCR 2019
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(iii) Calculate the standard enthalpy change of formation, AH®, of hydrogen sulfide using
the enthalpy change for Reaction 1, and the standard enthalpy changes of combustion

below.
Substance A H®/kJ mol™
S(s) ~296.8
H,(9) ~285.8
~uzs
2H,S(g) + 30,(g) — 2S0,(g) + 2H,0()) AH =-1125kJmol™" Reaction 1

? 1% -296. 8/2_3( -18S-8
lx

2S5 + 2H, 3G,

(’Lﬁé.gx’l\-t (-285-8 x2) +~\123 - -gQ.2 =2

-~ - m . 2
oc = -20.\
2
AH® of hydrogen sulfide = ......... - 20\ ................ kJmol™1 [3]

© OCR 2019 Turn over
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(b) The second step in the manufacture of sulfuric acid is the conversion of SO, into sulfur
trioxide, SOS, using Equilibrium 1.
e vQ
2S0,(g) + O,(g) == 28S04(g) AH = -197kJmol™’ Equilibrium 1
An industrial chemist carries out some research into Equilibrium 1.

*  The chemist fills a 10.2dm3 container with S0O,(g) at RTP, and then adds 12.0g of O,(g).

*  The chemist adds the vanadium(V) oxide catalyst, and heats the mixture. The mixture is
allowed to reach equilibrium at a pressure of 2.50 atm and a temperature of 1000 K.

*  Asample of the equilibrium mixture is analysed, and found to contain 0.350 mol of SO.

(i) Write an expression for Kp for Equilibrium 1. M |

—_— o —
Include the units. 2 o mAa M
P30
e~ ?Cﬁzyt"?coz) X
UNItS = oo NN ) [2]
(ii) Determine the value of Kp for Equilibrium 1 at 1000K.
Show all your working.
Give your answer to 3 significant figures.
192 o o.425 et
24 . ot SO
._l—7‘— = O&.837S Wk OXF O-
32
0, o, 3,
T ©0:42S o0.37s S
_o.‘ssO -C-3S5 350 :O°€2S
C > *G- el Wiy
E o.a7s Q.20 0-350
. o.07s
P(mZ)- o- c=Zs %x.5 = °.3°\+M ((.431
R /(A @"\2
p © k?‘- 27.2 o\km"
CQOgB 2 935 2.5 <\ GokW
©-62S

© OCR 2019
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(iiif) The chemist repeats the experiment in (b) at a different temperature.

The chemist finds that the value of Kp is greater than the answer to (b)(ii).

Explain whether the temperature in the second experiment is higher or lower than
1000K.

© OCR 2019 Turn over
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(c) Vanadium(V) oxide, V,04(s), is used as a catalyst in equilibrium 1.

280,(g) + O,(g) = 2S0,4(g) AH = -197 kJmol™" Equilibrium 1
(i) Explain how the presence of V,0(s) increases the rate of reaction.
Include a labelled sketch of the Boltzmann distribution, on the grid below.

Label the axes.

A €Eon ot

NO. o€

(i) Explain whether vanadium(V) oxide is acting as a homogeneous or heterogeneous

catalyst.
RN eR couIR. . catRB LS LS .

[1]

© OCR 2019
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20 This question is about weak acids.

The Ka values of three weak acids are shown in Table 20.1.

iodic(V) acid, HIO;(aq) 1.78 x 107" Wa =
propanoic acid, C,H,COOH(aq) 1.35 x 1075 EHPQ C\"A‘l
hydrocyanic acid, HCN(aq) 6.17 x 10710

Table 20.1

(a) Calculate the pH of 0.0800 moldm™3 C,H;COOH(aq).

Give your answer to 2 decimal places.

1-35x (075 x0.08 =(.08X\WO S= Crf\®

L1 o820 = 1.0 x10"3 vagm 2

oH = -1og,o [H¥] = _(oslcu.oocxco—fl = 2.93 (2d9°)

PH= oo, 2 et ¥ - S [2]

(b) A student adds a total of 45.0cm? of 0.100 moldm~2 NaOH(aq) to 25.0 cm3 of 0.0800 moldm™3
C,H;COOH(aq) and monitors the pH throughout.

(i) Show by calculation that 20.0cm?3 of NaOH(aq) is required to reach the end point.
©-03 x 25%(073= o.ozz™ak o¢ Cp 't CooM

O -o02
ol

= 0.02 3 = 20cm3 ot NaOH

[1]

© OCR 2019
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(ii) Calculate the pH of the final solution.
Give your answer to 2 decimal places.
0 (O Dexces = N (G- n(C,H,COOH)

7

(ot x gsx(0-3)
A (0\4-)«@55‘- 0.O%S -0.002 = 0.082 S nel

( 0-08x 25x10°3)

C H‘l‘ o -002S - 0.G3S <
o - 20%(3-3 C3ST madum”

POH = ~log,g fonT) =-log (00357} = (.4%7
= (&- @t = L& - 1. 44T = \2.SS (=2dwp)

© OCR 2019 Turn over
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(iii) On the axes below, sketch a pH curve for the pH changes during the addition of 45.0cm3
of 0.100moldm™ NaOH(ag) to 25.0cm?® of 0.0800 moldm™ C,H,COOH(aq).

14
pH 7
0
0 10 20 30 40 50
volume NaOH(aq) added/cm3
[3]
(iv) The student considers using the four indicators in Table 20.2 for the titration.
Indicator pH range
Cresol red 0.2-1.8
Bromophenol blue 3.0-4.6
Cresol purple 7.6-9.2
Indigo carmine 11.6 - 14.0
Table 20.2
Explain which indicator would be most suitable for the titration.
Raesch...euafle. e uR ML YO
wadored. . Neicod | Secaonf..equivalence...
NI e
...................................................................................................................................... [1]

© OCR 2019
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(v) The student repeats the experiment starting with 25.0cm?3 of 0.0800 moldm™=3 HCN(aq)

(c)

© OCR 2019

and adding a total of 45.0 cm3 of 0.100 moldm™3 NaOH(aq).

Predict one similarity and one difference between the pH curve with C,H,COOH(aq)
and the pH curve with HCN(aq). Use the information in Table 20.1, and your answer to

(b)(iii).

The student calculates the pH of 0.0800 moldm™ HIO,(aq). The student assumes that the
equilibrium concentration of HIO,(aq) is the same as the initial concentration of HIO,(aq).

The student measures the pH, and finds that the measured pH value is different from the
calculated pH value.

Explain why the measured pH is different from the calculated pH.

..... LHID:;} Ss‘gn\(&('o.ﬁﬂg XN 1]
EH'L G;—& it od / undissoriaked)

Turn over
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21* Three students carry out a rates investigation on the reaction between bromine and propanone in
the presence of hydrochloric acid.

CH,COCH,(aq) + Bry(aq) — CH;COCH,Br(aq) + HBr(aq)

Each student investigates the effect of changing the concentration of one of the reactants whilst
keeping the other concentrations constant.

Their results are shown below.

Results of student 1
A

[Br2(<'=1q)]3 Congmunic sfoo.rex\k'- Congvak
fmol dm™ wXe 30 2Zexo oder

0 -
0 time/s

Results of student 2
A

\
initial rate reAo SN ¢
/mol dm=3s~1 ©: S J
(ne oo Xve ongin
ax
= \ ovaex
0
0 [CH,COCH,(aq)]/mol dm™3
Results of student 3
. [Bry(aq)] [CH,COCH,(aq)] [H*(aq)] Initial rate
Experiment | /1 Fam-3 /moldm™3 /moldm=3 | /105moldm3s"
1 0.004~ | | 160 0.20 ~ 125 ~
:r\\ - - K‘f
2 0.004%< 160 & 0.40 Q‘T' 250 &

\_,\,___/
o\(erd @«cpoNN

mn.v \S" ovcher
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Explain how the reaction orders can be determined from the students’ results, and determine the
rate equation and rate constant. [6]

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

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