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Section A

Answer all questions in this section.

lodide ions are oxidised to iodine by hydrogen peroxide in acidic conditions. ‘
H,Ox(aq) + 2H"(aq) + 2I17(aq) — lx(aq) + 2H,0(l)
The rate equation for this reaction can be written as
rate = k[H,O,)*[I"]°[H"]°

In an experiment to determine the order with respect to H'(aq), a reaction mixture is

made containing H*(aq) with a concentration of 0.500 mol dm™

A large excess of both H,O, and |I” is used in this reaction mixture so that the rate
equation can be simplified to

rate = ki [H']°

Explain why the use of a large excess of H,O, and I” means that the rate of reaction at |

a fixed temperature depends only on the concentration of H*(aqg).
[2 marks]

.so’h\eﬁ have ne efbef on the role

Samples of the reaction mixture are removed at timed intervals and titrated with alkali
to determine the concentration of H*(aq).

State and explain what must be done to each sample before it is titrated with alkali. |
[2 marks]

o leachon must be Stoppac /qyucnched

° b\‘j Cb.(u’\én ICOO,W‘S

IB/M/Jun18/7405/3

Do not write
outside the
box

Mo



3 Do not write
outside the
box
i
|

- A graph of the results is shown in Figure 1.

Figure 1
0.5 T e e
0.4 i,
0.34—H—— \ -
[H*]/mol dm-3 —H it
0.2 - — \ -

014 ' 3 Emaan \ e

0 50 100 150 200 250 300 350 400‘ 450
time/s

0.0

Explain how the graph shows that the order with respect to H*(aq) is zero.
[2 marks]

o decrease @Me«”\“dm (S Pm{xx%om to ‘Htvxe W
or  Conghandt %md;w

« as [1] decreasan Na.
\
E Use the graph in Figure 1 to calculate the value of k; |
Give the units of k4 ‘
, [3 marks] |
O-dl'&u\.t = k 0SS -0 E

(OT > M\
W1s - O

il '

ko 11205 10 M2

Units ol dM'SS" ng

Turn over »
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IEI A second reaction mixture is made at the same temperature. The initial
concentrations of H*(aq) and I7(aq) in this mixture are both 0.500 mol dm™
There is a large excess of H,0,

In this reaction mixture, the rate depends only on the concentration of 17(aq). |
The results are shown in Table 1.

Table 1

Timels 0 100 | 200 | 400 | 600 | 800 | 1000 | 1200
[H*]/mol dm™ 050 | 044 | 039 | 0.31 | 0.24 | 0.19 | 0.15 | 0.12

Plot these results on the grid in Figure 2. The first three points have been plotted.

[1 mark] | © batd
swa
Figure 2 | Squent

03 L - ._\K\ . S A 1 LI N

[H*]/mol dm-3 — \% -  — -
o B NS Sme " ZEwRD mEEE

K

0.1 L 1 \\ 2

‘ time/s

E Draw a line of best fit on the grid in Figure 2.

1
0.0 — ' ‘ — — t |
0 100 200 300 400 500 600 TC?O 800 900 1000 1100 1200

[1 mark] S mooth
| Cursve

L
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- Calculate the rate of reaction when [H*] = 0.35 mol dm™

Show your working using a suitable construction on the graph in Figure 2.

k
Tagesd fo Cone ok 0.3 wol dun? 12 markel]
Grodiewy = rate |
A9 - ous -o -
L - -
Q70 - O TR |
|
Rate 360 < 10 * mol dm™ s

Question 1 continues on the next page

Turn over »
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[0]1][8] A general equation for a reaction is shown.
LEVELLED A(aq) + B(ag) + C(aq) -> D(aq) + E(aq)
ChLLENGING
In aqueous solution, A, B, C and D are all colourless but E is dark blue.
Twis s A reagent (X) is available that reacts rapidly with E. This means that, if a small
e redve amount of X is included in the initial reaction mixture, it will react with any E produced
clock until all of the X has been used up.
Explain, giving brief experimental details, how you could use a series of experiments
to_determine the order of this reaction with respect to A. In each experiment you
should obtain a measure of the initial rate of reaction.
[6 marks]

. P'ﬂ‘)wqhén
.« Meagire dnpan  Voluwen of N—&%}QM.H t B C
o wmeagure known wmounk o X i a Saf)wo..le |
contane r
o Prceduce
oMk o e N-OR.CPO.«J'Q hﬂﬂm o-d  start
Shypwates
o Hw«a appeocants of hue colowr and recoo
o re\Qo‘oJ* wihe dublocent concenhrahon of A
kaap Tre Ql(ow:“@ Tre Same
T
~ (oncenhrahon of B+ ¢
— aatak ol 3
e UL of cegulls
. (olesdale ‘/‘HW\Q (as a wmeagure of faj‘i)

0 D\d)f‘ loq (/ﬁme\ CL-#CL\\U‘ l°3 (Crmcev\l\’&hdﬂ A)
o CQJ&L-.L(L}Q Cufr&dfw of lo?) Pd"S b defesrimne |
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The elements sodium to sulfur in Period 3 all react with oxygen to form oxides.
- Give an equation and two observations made for the reaction that occurs when
sodium is heated in oxygen. ;
[2 marks] 1
i
Equation L{'NQ"' Oa_ - :QNG O ML
Observation 1 \A—-Q\ ow C\O\Me I Ilqb\.‘i :[Hﬁ-
Observation 2 bdkl\‘? solid [Po""w lSw\:e .
E\ Give an equation and one observation made for the reaction that occurs when
phosphorus is heated in oxygen.
[2 marks]
Equation ?,r + S-O_.J_ = Pq_ Ouo M1
Observation  white (lawme | lyawk ok white Cuwsﬁs ISM\(& lSa ld M2
- The melting points of the highest oxides of the elements sodium to sulfur are shown in |
Table 2.
Table 2
Highest oxide of
sodium | magnesium | aluminium | silicon | phosphorus | sulfur
Melting
point/K 1548 3125 2345 1883 573 290
Explain the increase in melting point from sodium oxide to magnesium oxide. !
[2 marks]
S h‘DV‘%o_,( fonie l}av\o\
; a4 i ; p\\
oY Q\"(‘lhr-%nf a\\\-o.thcm be:pwe_o,‘,\ \"\8 owol 9] 100¢
> Due to WLU harge  an H\q ML

or cgﬁal-u clrarge OteﬂSd‘H cquM |
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0]2 E Explain why the melting point of the oxide of silicon is much higher than that of the
highest oxide of phosphorus.

[3 marks]

o S105 i Mecomelewdar K

P.,f.om s o SiMp\-e walecule KMo

o Covalewt borde  bebveon ath ahms i So, M3
Qe N CIn S\\’DV\QU Tan M heak
ke malers lor @w’ceg 'ercm @M_\Ml@gm

(V\ Pl_f— O!D

E A sample of the highest oxide of phosphorus was prepared in a laboratory.

Describe a method for determining the melting point of the sample.
State how the result obtained could be used to evaluate its purity.

[3 marks]
. Ploxg S&w le of oxide 0 o wxe\\\\/ﬂ nvar LY
anoJCuan
° e oduall | W\Q\Jr\\j MO
PO\\

® Loawex w\e(ﬁvg\ g()m'\dr { f&m%o (rp Methg Po;kh ;H”S
l\\dA(_OJ"M (M?U‘(!'Hel

Turn over »
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n Cyclohexene (boiling point = 83 °C) can be prepared by the dehydration of
cyclohexanol (boiling point = 161 °C) using concentrated phosphoric acid.

OH

> + H,0

A student prepared cyclohexene by placing 10 cm® of cyclohexanol
(density = 0.96 g cm™) into a round-bottomed flask.

3 cm® of concentrated phosphoric acid were then carefully added to the flask. \
The student added a few anti-bumping granules and set up the apparatus shown in
Figure 3.

Figure 3 :

* The student heated the mixture and collected the liquid that distilled at
temperatures below 100°C

e The distillate was poured into a separating funnel and washed by shaking with
sodium carbonate solution.

e Periodically, the separating funnel was inverted and the tap opened.

e The aqueous layer was discarded and the final organic product was dried
using anhydrous calcium chloride.

» After the product was dried, the drying agent was removed by filtration under
reduced pressure.

L

IB/M/Jun18/7405/3
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III The student collected 5.97 g of cyclohexene in the experiment. j

box

- & (/Wl Calculate the percentage yield of cyclohexene.
m Col, O = (0% 0.6 = 9.4 L3 marks]
n CG‘-\HOH = q.6/‘00 — O'qu ,’- h C6“‘a = O‘Oqé Ml
A WA =
mEREE 2 e g BB - 587 M2
‘( ‘@M = 5ql < 100
| 737
Mlexmahive webiad USwj wea\ e
Percentage yield 1S - 9 % | M3
(Rovge:15-% =76 )
@ Describe a test-tube reaction, on the product, to show that the cyclohexanol had been
dehydrated.
State what you would observe. 3
[2 marks] |
«add b Mine NCAQI M\
. decalouncad H‘u.\—ns Colourless N2
E’ Suggest why sodium carbonate solution was used to wash the distillate.
[1 mark]
. g\u\nrcuwp ! reart wirt (\?Ms p\wn’c) axsd

E’ Explain why it is important to open the tap of the separating funnel periodically. ,
[1 mark]

. aumd Dregswut bu\l@( UP ’re(-ecue D\‘e.&‘SU-J'C ‘
/re(ecue (0 or %«A&

Question 3 continues on the next page

Turn over »
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E] Give a_property of anhydrous calcium chloride, other than its ability to absorb water,
that makes it suitable as a drying agent in this preparation.

[1 mark] |

does nok  dusselie in C}éc(ﬁhﬂzenp

o reark  wih C}-&rthXene

@ Describe the apparatus used to remove the drying agent by filtration under reduced
pressure. Your description of the apparatus can be either a labelled diagram or a

description in words.

D oGNa w !
(\'C(owmwglgog

[2 marks]

__ Buchner \C\-\r\nd )

i Clagk Wwith side arm | M1

=S VAC U UM ()U W\P

M2 - apporatus ks = Llow Thugh - cir-+ Zvocoum
op ﬂk ﬂM‘ ?ow.p

be&criphon:
. Buchner \C“,md COY\LO_;V\QVj Qlk{ QCKPLF N

* Side-arm (lask alfached to vacuum pump | M2
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- A sample of cyclohexene has been contaminated with cyclohexanol. The
cyclohexene can be separated from the cyclohexanol by column chromatography.
Silica gel is used as the stationary phase and hexane as the mobile phase.

Explain why cyclohexene has a shorter retention time than cyclohexanol.
[2 marks]

o clohedene is  less polor fran ayclhecen!

. CHc(oV\ﬂ&eme lay a mhx@wmdw e e
W\é\m\e (JLaM|hemne

oY Q%C(ohggm' oy a “ OLLV\.&L-'\ b te

Squ‘\mo_x—:\j plade Is. \ica 8_0,1

- Explain how an infrared spectrum would confirm that the cyclohexene obtained from
the chromatography column did not contain any cyclohexanol.

[1 mark]

R“J‘“ I No gealf- N regovn 3235 -35S0 cw”

0 |
B mosk | dae o O-H bc)v\d(\ivf\ alcobol [ojrmhﬂ@zmj%
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Turn over for the next question

Turn over »
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A student carried out an experiment to find the temperature rise for a reaction
between hydrochloric acid and sodium hydroxide solution.

e The student used a measuring cylinder to place 50 cm® of 0.400 mol dm™
hydrochloric acid into a glass beaker.

e The student recorded the temperature at one-minute intervals for

three minutes.

e At the fourth minute the student added 50 cm?® of 0.400 mol dm™

sodium hydroxide solution and stirred to mix the solutions, but did not record

the temperature.

¢ The student recorded the temperature at one-minute intervals for a further

eight minutes.

The results are shown in Table 3.

Table 3
Time/min 0 1 2 3 |4] 5 6 7 8 9 10 | 11 12
Ing’perat“re 19.8 | 19.8 | 19.8 | 19.8 214 | 217 | 216 | 215 | 21.4 | 21.3 | 212 | 21.1
|I] Plot a graph of temperature against time on the grid opposite.
Use your graph to find the temperature rise, AT, at the fourth minute.
Show your working on the graph by drawing suitable lines of best fit. |
[5 marks]
AT = 319 -11.8
AT @=|

Lo]4][2]

- Suggest a change to the experiment that would minimise heat loss.

The uncertainty in each of the temperature readings from the thermometer used in

this experiment was +0.1°C

Calculate the percentage uncertainty in the value for the temperature rise.

Two remm»?’

g2 OO
L+ PR

Percentage uncertainty

7.5 ¢

o \wRulate @1«95 beaksr or yse a \id

1 4

[1 mark]

Fﬁplm 0\0-%3 \lecxk_u Wit p)musjrbffe,ne cup
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E Suggest and explain another change to the experiment that would decrease the
percentage uncertainty in the use of the same thermometer.
[2 marks] |

o |pcrease fre t‘QNp_ngJ’u_re C/{J\G—w-%p KaN!
6 b\j 1\\1:4-&&»!\/3 the  concenhrahon of e H B
oxid l‘od\cai:. |

E A second student completed an experiment to determine the enthalpy of neutralisation |
for the reaction between ethanedioic acid solution (HOOCCOOH) and potassium
hydroxide solution.

The student added 25 cm® of 0.80 mol dm™ ethanedioic acid solution to 75 cm® of
0.60 mol dm™ potassium hydroxide solution.
The temperature increased by 3.2°C

Give an equation for the reaction between ethanedioic acid solution and potassium
hydroxide solution.

Calculate the enthalpy change (AH) per mole of water formed in this reaction. :
Assume that the specific heat capacity of the reaction mixture is 4.2 JK'g™ |

Assume that the density of the reaction mixture is 1.00 g cm™

[5 marks]

Equaton Wooccoolk + ko = k;(oocc00)+°wuo

Gr: me AT ‘
= 100 x k-2 3.2 ‘
= 340 5 3ey kT

N Wooccook - ©:8 39><|0—3— 0020 (im‘n“vg |

n ol = sl e TR xpo'g O-0uS Cless }
A% = 4
” |
= -S4l I
0oL ;
AH e ?)gé kJ mol™
" (ofH50) |

IB/M/Jun18/7405/3

16



17

@ In a similar experiment to that in Question 04.5, the enthalpy of neutralisation for the
reaction between sulfuric acid and potassium hydroxide solution was found to be
—57.0 kJ mol™" per mole of water formed.

Suggest an explanation for the difference between this value and your answer to

Question 04.5.

(If you were unable to obtain an answer to Question 04.5 you should assume a value

of —28.5 kJ mol™'. This is not the correct answer.) :
[2 marks]

o tooccoolt 1y a weak atid !r\dl-ncud»j dissociated
of BySo, s o chrg aed { ﬁhlkﬁ dissociabed|

. wove energd neoded fo break bords [ concglele
dussocahin (rh‘smoh,ho)r\ (8 endoernye
or less %% neadad cﬁrf dﬂsgoo’a_}\hn HQSOL’F

Turn over for Section B

Turn over b
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Section B

Answer all questions in this section.

@y one answer per question is allowed. \

For each answer completely fill in the circle alongside the appropriate answer.

CORRECT METHOD | @ | WRONG METHODS | %0 | ® | = | & |

If you want to change your answer you must cross out your original answer as shown. E

If you wish to return to an answer previously crossed out, ring the answer you now wish to select

as shown. @

You may do your working in the blank space around each question but this will not be marked. !
@ot use additional sheets for this working.

Which can be both an empirical and molecular formula of a stable compound?

[1 mark]j

B |

A CH,O i = |
B P,O1 [=] nobt ewpficak

C NH, [=]
D CH, [=]

IB/M/Jun18/7405/3
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Which diagram shows the correct bonding and correct bond polarity in a molecule of
oxygen difluoride?
[1 mark]
o F F 8- C_OVTL/(QM'!‘- bm\ds Gf WA “d\_ Gk&""\\"c
e VI o + O
A é? [=] F wore :,(:ecjwf\f-%a.i"“e
8" F Fa"
PR it
B 0 [=]
5-
5 F F &
N
c 0 [=]
6-{-
8 F F&*
S
D 0 [=]
6_

Turn over for the next question

Turn over »

IB/M/Jun18/7405/3

19



20

In the early twentieth century the apparatus shown in the diagram was used to investigate
atomic structure. When He?* particles were fired at a thin sheet of gold, most of the

particles were detected at point P.
Gold sheet

He?* source

What conclusion can be drawn from the detection of He?" particles at point P?

A Gold atoms contain electrons.
B Gold atoms contain protons.
C Gold atoms contain neutrons.

D Gold atoms are mainly empty space.

[=]
[=]
[=]
[ ]

[1 mark]

When He® particles were fired at a thin sheet of gold, about 1 in 8000 of the particles were

detected at point Q.

Gold sheet

He?* source

What conclusion can be drawn from the detection of He®" particles at point Q?

A Gold atoms have a small, positive nucleus.
B Gold atoms have electrons in orbitals.
C Gold consists of ions in a sea of delocalised electrons.

D Gold atoms have more protons than He® particles.

L

o] [o] o] o]

[1 mark]

IB/M/Jun18/7405/3
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Which equation represents a termination step? ‘
[1 mark]

A CHiCH.CHs + Bre —» CHsCHCHs + HBr

g Clos+ 0s — Cle + 20,

¢ ROe+ CHz2=CH2 —» ROCH:2CH:2

] [o] [o] [of

D CHsCFCL + Cls —CHsCFCl

rodwcals
Which statement is correct about the molecule shown? ‘
H,C i
//O

Br C

b
H |
H,C ;
[1 mark]

A It reacts with HBr in an electrophilic substitution reaction.
addahon

B It reacts with NaBH, in a nucleophilic addition-elimination reaction. E’

v'\ud-gop\.u\\c od dahon
C It reacts with ethanolic KOH in an elimination reaction.

D It reacts with KCN in a nucleophilic substitution reaction.

n Which statement is correct about both 2-methylbutan-1-ol and 2-methylbutan-2-ol? |

[1 mark]

|

A They can be formed by alkaline hydrolysis of esters. ;

B They can be oxidised by reaction with acidified
potassium dichromate(VI).

C They can be formed by hydration of 2-methylbut-2-ene.

o) o [of [o

D They have four peaks in their *C NMR spectra.

(g (‘ng
|
(43 C 5CH-0H QU (b3 (;-'C"\'s
ok
L | 2

Turn over »
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E[E Solutions of two compounds, W and X, react together in the presence of a soluble catalyst,
Y, as shown in the equation

2W+X o Z

When the concentrations of W, X and Y are all doubled, the rate of reaction increases by a |
factor of four. ;

Which is a possible rate equation for this reaction?

[1 mark]
A rate = k W] [X] [=] ovecasl Fd ocdar !
B rate = k [W]? [Y] [=] overadd 3rd ovdag
C rate = k [X] [Y] [=] Ovexash dnd oxdar |

D rate = k[X] [Z] [en] S P8 (swouu:}

A series of experiments was carried out to find the order of reaction with respect to !
reactant X. In these experiments, only the concentration of X was changed.

Which graph would show that the reaction is second-order with respect to X?

[1 mark] |

rate of A D
reaction

concentration of X

o) [o] [o] []

IB/M/Jun18/7405/3

2 2



2 5 Do not write
outside the
box
|

Which equation represents the process that occurs when the standard enthalpy of
atomisation of iodine is measured?

one  wdle SWUS afoms (j‘i‘uw elemet in standourd clate [1 mark]j

A 3L(s) > I(g)
B I(s) - 2I(g) (=]
C L@~ (=]

=

D Ix(9) = 2I(g)

E@ Which structure is formed by aspartic acid in solution at pH 127 |

H,N—CH—CO00" |

A | [=]

H,C — COOH

H,N*—CH— COOH

B | [=]

H,C — COOH

H,N'—CH— COO™

c | (=] |

H,C — COOH

H,N — CH—CO00"

D | [=]

H,C—CO0"

Turn over for the next question

Turn over p
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How many peaks are there in the °C NMR spectrum of 1,4-dimethylbenzene?

[1 mark]
A8 =] 't |
D
B 4 = 3 O 3
\ ‘
53 [=] e |
a
D 2 [=] | Cd 3 i
n Which of these Period 3 elements has the highest melting point? |
[1 mark]
A Aluminium E| Mc\—-&l\(c .
B Phosphorus E] ‘
. I
C Sodium [S] |- siwple malecules |
D Sulfur [=]
Chlorine reacts with cold, dilute, agueous sodium hydroxide. |
Which is a complete list of the products? |
[1 mark] |

A Sodium chloride, sodium chlorate(l) and water
B Sodium chlorate(l) and water

C Sodium chloride, sodium chlorate(V) and water

o] [o] [o] [¥]

D Sodium chloride and sodium chlorate(l)

AV 4+ =D
Cly, + ANaOH = NaClo + NaCl + B0

1B/M/Jun18/7405/3
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Which products are formed when magnesium reacts with steam? ;
[1 mark]
A Magnesium hydroxide and hydrogen E’ é
B Magnesium hydroxide and oxygen E[
C Magnesium oxide and hydrogen IE]
D Magnesium oxide and oxygen E
i
Mg )+ Hyo(g) = Hs()b;) + Hal9) |
Which observation would confirm that ammonia gas is released when solid ammonium
chloride is warmed with solid calcium hydroxide? :
[1 mark] |
A Damp blue litmus paper turns red when touched onto the solid [=] |
mixture. \
B Damp red litmus paper turns blue when touched onto the solid [=]
mixture.
C Damp blue litmus paper turns red when held just above the solid [ < |
mixture.
D Damp red litmus paper turns blue when held just above the solid NH3 (g)
mixture. a\eall.
Turn over for the next question
i
l
Turn over »
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Elil The repeating unit of a polymer is shown.

T |
—C(CH2)4C$H(CH2)5N—

Which monomer or pair of monomers could be used to make this polymer?

[1 mark] |

A CLOC(CH2)4sNH; only
B CLOC(CH,)4COCl only

C CLOC(CH,).COCL and H,N(CH,)sNH

o] [8] [o] [of

D CIOC(CH,)sCOCI and H,N(CHz)4sNH,

n The structure of part of a polyester chain is shown.

—0. P°
H H

o fl
H H

Which statement correctly explains why plastics made from this polyester only soften at
high temperatures?

[1 mark]
A Hydrogen bonds and van der Waals' forces exist between [=]™ h W""d
polyester chains. o N,o,F |

B Permanent dipole-dipole forces and van der Waals' forces exist ‘
between polyester chains.

C The carbon-carbon bonds in the chain are strong.

D The carbon-oxygen bonds in the chain are strong. E

IB/M/Jun18/7405/3
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The nitration of benzene uses a nitrating mixture of concentrated nitric acid and
concentrated sulfuric acid.
H 1S -6 tS-% -
HNO; + 2H,S0, = N02+ + H30+ + 2HSO, ‘

Which statement is correct?

[1 mark]
A HNO; acts as a base. E] ‘
B HNO; acts as a catalyst. E e *8‘*“ .
H;ch. - ‘ -.l
C HNO; acts as an electrophile. [=] NO, deohmpk o
. Nno ‘
D HNQO; acts as a reducing agent. E e ouwc :‘ E ﬁ \I
shate |
|
Aqueous solutions of ammonia, ethylamine and phenylamine are prepared.
Each solution has the same concentration.
Which is the correct order for the pH values of these solutions? |
[1 mark] |
A ammonia > ethylamine > phenylamine El
i
B ammonia > phenylamine > ethylamine E ‘
C ethylamine > ammonia > phenylamine E|
D ethylamine > phenylamine > ammonia E l
@E‘ Which element forms an ionic oxide that reacts with strong alkalis?
[1 mark]
A Aluminium aluwdniom oxide 15 ionie + amphoberic |
1
B Magnesium E
C Sodium [=]
D Sulfur [=] solprwr oxides are wndlecnhor

Turn over »
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Which statement is correct about this reaction?

[Co(NH3)s]** + 3H;NCH,CH,NH, -

A The co-ordination number of cobalt decreases.

B The enthalpy change is large and positive.
C The entropy change is large and positive.

D The shape of the complex changes from o

Which complex exists as optical isomers?

[=]
[=]

A [Ag(NHs),]"
B [Co(C204)s]"
C [Cu(EDTA)*

D [Cu(NH3)4(H0),]*"

reagent?

o] [o] [o] o]

M

(=] Gorms

outside the
box
[Co(H.NCH,CH,NH,)3s)** + 6NH;
[1 mark]

E Sawme

no !'J\N MJW‘:*

%«Ne,n
L =2 © wal 2y

ctahedral.

EI Soewe :

medne  Soweds

How many structural isomers with the molecular formula CsH 1,0 react with Tollens’

'
0“30#}(\-\30«%; ff\_“
C“‘S (@]
| 14
O 3(:\* cu;cua— (‘.\H
Cli’f 3 ”o
Q5 QW CH-C
Cl-\'s 0

i | C/I
SRS
Qe

[1 mark]

W
2
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Which ion cannot catalyse the reaction between iodide (I") and peroxodisulfate (S,047)?

Use the data below to help you answer this question.

[1 mark] |

Half-equation E°IV

S,0:° + 26" > 2S04 +2.01

o™ + & ~ o™ +1.82 i

|

Fe** + & - Fe* +0.77 |

l, + 26" > 2 +0.54 |

cr + e o> Cort -0.41

A Co” (=]
B Cr* [=]
C Fe* [=]
D Fe* E

n Which species has a shape that is influenced by the presence of one or more lone pairs of
electrons around the central atom?

[1 mark]

A AlCLs [=]

B CIF; o % \Dd\f‘d\*rs Pms So
e P OIS
C IFs' [=] = ey

D PCls [=] . #(2,/;9_ =
\
F

Turn over for the next question

Turn over »
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Some 1.0 mol dm™ solutions were mixed using equal volumes of each solution.

Which indicator should be used in a titration to find the concentration of a solution of

L

Weak bonae S\T‘mﬂ oea ol [1 mark] |

Which pair of solutions would give the greatest mass of solid?

[1 mark]

A Ba(OH), and MgCl, - Ra (\,la4) + Ha(OH)afs)
B Ba(OH), and MgSO; = Ra S0, (s) + Nq(ok), (s)

C Ba(OH), andNaCl - g&u;(“—%) +3_N0k0\"("-‘3r)

o) [o] [o] [o]

D Ba(OH); and Na,;80s = Ra SO, (s) + ANa 0H(0g)

methylamine using 0.010 mol dm™ hydrochloric.acid?

L\
A Thymol blue (pH range 1.2—2.8)P

B Bromophenol blue  (pH range 3.0-4.6)

C Phenol red (pH range 6.8-8.4)

D Phenolphthalein (pH range 8.3-10.0) L"f_—'_

o) [of (o] [o]

Lattice enthalpy values can be obtained from Born—Haber cycles and by calculations
based on a perfect ionic model.

Which compound shows the greatest percentage difference between these two values?

[1 mark] ‘
!

A CsF [=]
B Csl [=]
C LiF [=]
D Lil [=] swath colon - hgh ciharge dansity

lM%Q 6N \ON — Po\m‘gmhén

1B/M/Jun18/7405/3
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For this reaction at equilibrium, which combination of temperature and pressure would give
the greatest equilibrium yield of products?

enclo
W(g) + X(g) = 2Y(g) + Z(g) AH = +47 kJ mol™
L— exo 3 [1 mark]

A High pressure and high temperature

C Low pressure and high temperature

[=]

B High pressure and low temperature El |
[=]
[=]

D Low pressure and low temperature

END OF QUESTIONS
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