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Section A

Answer all questions in this section.

CIEREY

Lo[1][2]

lodide ions are oxidised to iodine by hydrogen peroxide in acidic conditions.
H20(aq) + 2H"(aq) + 2I(aq) — I,(aq) + 2H.0(l)
The rate equation for this reaction can be written as
rate = k[H,0.°[I1°[H'T°

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 |” 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 | means that the rate of reaction at
a fixed temperature depends only on the concentration of H(aq).
[2 marks]
The concentakion oF H,0, ardk I° are
epeechivelt  rddank So ey Yowe 1o effeck

on e  voko

Samples of the reaction mixture are removed at timedintervals 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]
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- A graph of the results is shown in Figure 1.

Figure 1
0.3 | vote ot
concentraNon)

\ %) -
0.41 \ P A S SRy AP
\ NS

0.3 AN

[H*]/mol dm—3

0.2

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

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

WY grodienk is coryenk go e vatl of
o S \ Srounde *

ChorQrs .

E Use the graph in Figure 1 to calculate the value of k;

Give the units of kq c
fone = k‘ EH 1—1 [3 marks]
c:=0
ke = \x.‘
z moldm-2 g”'
ki 1.2x0° 3

Units prddim™ 2 87"

Turn over »
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There is a large excess of H,O;

The results are shown in Table 1.

EI A second reaction mixture is made at the same temperature. The initial
concentrations of H'(aq) and I"(aq) in this mixture are both 0.500 mol dm™

In this reaction mixture, the rate depends only on the concentration of I"(aq).

Table 1
Time/s 0 100 200 400 600 800 | 1000 | 1200
[H']/moldm™ 050 | 044 | 0.39 | 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]
Figure 2
05
o 41 -'k
04 \\
0.3 \\
[H*]/mol dm—3 N
0.2 \\:\\\
\\\
0 N\ ey
‘ N
N
\\o‘ao

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

0.0
0O 100 200 300 400 500 600 700 800 900 1000 1100 1200
time/s

[1 mark]

0 4
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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.

A o & [2 marks]
(ale = = . = 4.35%10° ¥ madm 35
O 1o 80
Rate .35 »\O~ & mol dm= s’

Question 1 continues on the next page

Turn over »
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- A general equation for a reaction is shown.

A(aq) + B(ag) + C(aq) — D(aq) + E(aq)
In aqueous solution, A, B, C and D are all colourless but E is dark blue.
A reagent (X) is available that reacts rapidly with E. This means that, if a small
amount of X is included in the initial reaction mixture, it will react with any E produced
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.

erepaxadion, procesiaure, Pralusis [6 marks]
Measure lkrawm ydumes o A, B, C and X into
Sepovade  covasnerd. Mix o Caux speciay
A%CM_QMM&M@% N3

tempayohire WOt ve coedank Colculale ¢ os
)
(o} Halas ¥ . Plak ( /\
‘ A ) \ [ -

s il Vee e oderx  uadin rdpeck to A

0 6
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[0]2][2]

Lo]2][3]

The elements sodium to sulfurin 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]

Equaton 4-WNe. » O, —/> 2WNa,0

Observation 1 sredlow - oPIQR Clame
Observation 2 gomradion  of o wnie  Pasdex

Give an equation and one observation made for the reaction that occurs when
phosphorus is heated in oxygen.

[2 marks]

Equation q—p o+ 50?- — P* O;e

Observation W ie BAQNe

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 1548 3125 2345 1883 573 290
point/K

Explain the increase in melting point from sodium oxide to magnesium oxide.
[2 marks]

The ™ogneSiom ion W3 o greaker ohowge
ran e sodiom jon, So WD o SworgRs

atkaokon o Yve  OxuQRN  onion

0 8
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E’ Explain why the melting point of the oxide of silicon is much higher than that of the
highest oxide of phosphorus.

[3 marks]

Siicon oxide ‘Woad o wocxowdeouwlar @ rochare

horo \
Te bvordd? in ; S
intex
\ekugen ndecuiol of @rospronns  awide.
El 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]

\ace p \ (6
ank , iele
Yeak 4ve somPe godwallu. A lorcod wmelkiro,

Turn over »
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10

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

(6x\2) + 12 +16 (6x12)+ (O = 82grak

OH
= 100 SNO\" O/ @
S + H,O

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

e 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.

o 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.

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

Do not write
outside the
box

10
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II| The student collected 5.97 g of cyclohexene in the experiment.

Calculate the percentage yield of cyclohexene.
3 marks
1Ox 096 = 2.6 o (0SS [ :
X eFM
Q.6 =°_QQGM°§ cw\xe:md Mo\ %

\00
0.006 x 82 =7 8 1q ~OX mo3s ot cacionexenre

. S.97_ .o.0728md oycioneren
£-91 ,_\oc,:'?G/' “=a
T 22
00128 , 00 =76
c-096 Percentage yield 76 %

IZ| Describe a test-tube reaction, on the product, to show that the cyclohexanol had been

dehydrated. —> cyatonexene
State what you would observe.

(5 raeax Qax allcena [2 marks]

- Suggest why sodium carbonate solution was used to wash the distillate.
C o Lzead o S\ Qor accd [1 mark]

Na., CI)S LaoL\d.  nevtalise | ook Guvih /remone
Prospronc anid/ H PO, [ W*

E Explain why itis important to open the tap of the separating funnel periodically.

[1 mark]
Q, /aiv \

[ V¥ 3

Question 3 continues on the next page

Do not write
outside the
box

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]

Doesntt  Arssdve ‘m[ MJ%MEZ.QL

@ 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.

[2 marks]

/\ouc.hner Ruah + R\Wexr paper

yacoum eump

7

buchner Hale

12
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1 3 Do not write

- A sample of cyclohexene has been contaminated with cyclohexanol. The

- Explain how an infrared spectrum would confirm that the cyclohexene obtained from

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]

Cacdraxere 1S \e3S odox  Xwan  CuSloXomA
%Mmmma@gmwwm
man\e  graze / hexore
Cuoiodroenrst Vo3 o graakex oy Qec e

Stanonou  grode /sMax

the chromatography column did not contain any cyclohexanol.
[1 mark]

waud e no p@MK ak R2RG -IESSOem' 4aune
‘o O—\-\./m oA3AWMOMY oM in e {rqexpank

oulside the
box

RAon  CoMPord @ o puUR  Sam@e [ RrqRepnnk
e ion M oy Cddnoxenre

Turn over for the next question

13

Turn over »

1B/M/Jun18/7405/3




1 7 Do not write
oulside the

@ 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 Tormed. >H, S04 's o Frorg acya

v /S’uggest an explanation for the difference between this value and your answer to
eMomre 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]

HOOCCOOH is o, (weole acyd / Noe &;ggﬂ

Turn over for Section B

box

Turn over »
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14

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

o 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.

o 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.

e [Ihe 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|45 |6 |7 |8 |9 |10]11]12
;rfé“perat“re 19.8 | 19.8 | 19.8 | 19.8 214 | 217 | 216 | 215 | 21.4 | 21.3 | 21.2 | 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]

219-19¢=2\C

AT 2\ °C

' 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.
o\ x@/—i v3ed A themomerRr tuxce o [1 mark]
x (OO = A. S/ CQalcuialke ‘reamporadkuu el
2\

Percentage uncertainty Q s 7

' Suggest a change to the experiment that would minimise heat loss. " K]
mar

Q. -Ya o \ud.

1 4
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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]
MNCyRO.E  mAgnLde  ofF  Yampoaxaduse QXOrQe
oy INORoANg he  ConCentexMon o dve  acid/

allkal

E A second student completed an experiment to determine the enthalpy of neutralisation
for the reaction between ethanedioic acid solution (HOOCCOQOOH) 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 4.2JK™'g™’
Assume that the density of the reaction mixture is 1.00 g cm™

o ,,0 [5 marks]
g-c” L o —> R-c .+ +¥,0
~0

Equaton HOOCCOCH + 21 CH —> k?_ ((DCCOO) * ‘2,\-1.10

N

m = 5 +‘25 = \OOQN\S = \OOS N R C

-~

Az (0Ox 4.7 x 3.2 =1344& 5 = \ 344y

e e
23x\c'3xo.3=o.czw\9\ HOOCC O

N exCelxy
725 x10-3x0-6 = C.0&5S VA WOt &«—
1:2 oMo OfF HOOQCOOM * \.\QO
0.02 x(7)= © 4 wd w,0

1.2 -
BEF 23 e ey ‘e

©-O & CoONON S0
NROOMIVR O

AH 33 6 kJ mol™

16
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Section B

Answer all questions in this section.

Only one answer per question is allowed. \

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

CORRECT METHOD & WRONG METHODS & ‘@ H-ﬁ @5

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

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.

Do not use additional sheets for this working.

SimpPlerce “ouy e weag
trelRCLION R mano,

[

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

[1 mark]

A CH,0 M(MW)E
8 POo @, 05 =
omronia
C NH; o shalde —E" : )(-{(%a'd
D CH; wok Swade = H/\H vo°
evepervedd
) Socknel
u ok Ne W mnesveure
W-C-H oxd i \ rexonedaol
- C- H S (]
mexoral H-TTT oA
Wx%ovvl oo !
170°

18
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Which diagram shows the correct bonding and correct bond polarity in a molecule of
oxygen difluoride? T L oxygen | S
more e.lecmpcu&iy mark]

ook bao:z\mi‘h ord Fluoine is wove
Fluonna Secronegaknre

CLNGPL >
0
O

A

O'F Fa&*
b
B o [=]
/e/ O F \O/{S‘
8* dak ye
covalenk Lowls
A Fo*

Turn over for the next question

Turn over »
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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 ** poss Sawghk Ahrargha

Pecorse '\’Ve.lﬂ raven't come

inko conkens Lowlih e atem's
He?* source Pos\"\\m nockeus m a2en da\w

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

[1 mark]
A Gold atoms contain electrons. El
B Gold atoms contain protons. E
C Gold atoms contain neutrons. E
D Gold atoms are mainly empty space.

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 Svask nwaens

Q arvom'S ore dRMeoiedl  uken ey
Core  Ind@ conteak wh e

POSIHVE NLTRNS OF o o
OXOM\ .

He?* source

What conclusion can be drawn from the detection of He*" particles at point Q?
[1 mark]

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.

o] [o] o] o]

D Gold atoms have more protons than He* particles.

2 0
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Which equation represents a termination step? i
4o rodioaly ook 4@ [ & N"""'od‘q1 mark]
(Bnad  Shep in fee Yodaod SUWTWATON)

A CH:CH.CHs + Bre —» CH:CHCHs + HBr

B ClOe+ O3 — Cle + 20

c ROe+ CH:=CH, —» ROCH,CH:

o] o] [o] o]

D CH:CFCl + Cle —CH:CFCl

Which statement is correct about the molecule shown?

NC
H_.‘c
[1 mark]
_adduion .
A ltreacts with HBr in an electrophilic stbstitetion reaction. —E

c=C—» Cc-C
B It reacts with NaBH, in a nucleophilic addition-eliraination reaction. =+

C It reacts with ethanolic KOH in an elimination reaction. %—
_ eoud, owe S lordd
D It reacts with KCN in a nucleophilic substitution reaction. [=]

< + ov
3 ¢ )
M 2 2
[1]1] which statement is correct about both 2-methylbutan-1-ol and 2-methylbutan-2-ol?
esvar 20 o lalk O\\:c e ol ool wn:\msii\gﬁt !1 mark]
oo . So it'y coweck
A They can be formed by alkaline hydrolysis of esters. [ ]

) . - ° alcondha
B They can be oxidised by reaction with acidified _~ ]

Coun ‘e Rl
potassium dichromate(VI). oxva\ecl,
C They can be formed by hydration of 2-methylbut-2-ene. =1t

D They have four peaks in their *C NMR spectra.
> 2-mekhy) butan-2-d

N
M
0’( ‘

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

2W+X—>2Z

When the concentrations of W, X and Y are all doubled, the rate of reaction increases by a
factor of four. need on ovexoul ond
NDRN Yol aduesNoN
Which is a possible rate equation for this reaction? ¢ Cw1l L\ or
‘ [1 mark]

m\nhm (21

A rate=kWE[X] 3" =]
B rate =k[WF[Y] =2°° =l
C rate = k[X][Y] -a_"d El

D rate =k[X][Z] ™~ +=T
I\

a\\\b M\ws-\’ve conCalvon  or W, XK ond Y )
NK 2 se wedd needd o [w o (Y] ter S
mA uaXvon e wanc

n 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 \S¢

Cx}

[concentration of X |
Hme

o] o [o] [of

1B/M/Jun18/7405/3
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Which equation represents the process that occurs when the standard enthalpy of

atomisation of iodine is measured? Y

g™ erguses |\ nad ic"x:\p\e' (iod\:v\e) 1‘3 b
A @b(s) ) (=] qﬁ mﬁszmd
B I(s) - 2I(g) R
C 31(0)~ (@) =] O
D 1) 2I(g) =] = SRR

E@ Which structure is formed by aspartic acid in solution at pH 127
clla\ine [1 mark]

H2N—C‘)H—COO' EI \ =

A C - 00

H,C — COOH Hz :153
reaY}

i HaN’—(I.‘,H—COOH = W ocAidic
H,C — COOH popls B
o.SQo.\F\\C
o.cuA
H,N*—CH— CO0"
c | [=]
H,C — COOH
bHN COOH GYoups rowe
iAo < Roala) o\ aluouay
D . | (@] e QN QLMoo

H,C—COO" (ond

Turn over for the next question

Questions 16-18 are at the end of the document

Turn over »
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Which products are formed when magnesium reacts with steam?

D Hzoc [1 mark]
Wf%@;f’ﬁﬁo@( »
Magnesium hydroxide and hydrogen HZO )

Magnesium hydroxide and oxygen
A eSS YU SN R roaxt i

Magnesium oxide and hydrogen

o] [o] [o] o]

/B/ Magnesium oxide and oxygen

Which observation would confirm that ammonia gas is released when solid ammonium
chloride is warmed with solid calcium hydroxide?
neea. @ W\ adoove [1 mark]

Y XA
_KDamp blue litmus paper turns red when touched onto the solid [=]
mixture.
B Damp red litmus paper turns blue when touched onto the solid [=]
mixture.

gor C\ o3 DYV ) red — W\
I o T 9 lidvus popexr cdour OVange
amp 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
mixture.

Turn over for the next question

Turn over »
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EIII The repeating unit of a polymer is shown.
Qe
Rod
&

|
—C(CH2)4CONH(CH2)sN—

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

[1 mark]
A CLOG(CH,)iNH; only  ~won ' G‘WM*SQ\"“:)\ [=]
B~ ClOC(CH,)sCOCl only ccu\' (3 Lo camide) EI
C ClLOC(CH,),COCL and HoN(CH,)sNH,

D ClOC(CH,)sCOCL and HaN(CH,)sNH; W YONOy altexnaxon| o |

Ot  allay\ e

IZIZI The structure of part of a polyester chain is shown.
4o ol o

b Yord  \echuocon
AN 0 wastd
weedd. a w
& H
&+ . So—c—c—
R - O-H -~~~ T
& H H
H \cond.

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 _E_
polyester chains.

B Permanent dipole-dipole forces and van der Waals’ forces exist [ ]
between polyester chains.

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

C> aex nve wouy » pradce mp./bi,

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

ORIy
\orovien

2 6
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erechioPWilie  SUbstaumon
The nitration of benzene uses a nitrating mixture of concentrated nitric acid and
concentrated sulfuric acid.
HNO; + 2H,S0O, = NO," + H30" + 2HSO,~

Which statement is correct?

[1 mark]
proten o.cceprev
A HNO; acts as a base. - EI
- ok e oF WRQAOMQNWVIVA
H. S0« =
B HNGs acts as a catalyst. —E'
N0, ¥
C HNEs acts as an electrophile.
: p oovq agenk s TF
. oxrd.l‘i;f Yok N S
D HNOj acts as a redusing-agent: + wnok -E—
H NO-S NG A
? P\ &=
W& R @B Doy
n 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?
C oo Prohken -
,bq.s\ c= P eper oo C [1 mark]
<—
A ammonia > ethylamine > phenylamine E
B ammonia > phenylamine > ethylamine E
C ethylamine > ammonia > phenylamine E|
D ethylamine > phenylamine > ammonia '\ 2 0% EI
\or@ ) on W\ v
N PaLSN S
"'/u\-H /\NV\-;_ , O devcamuaad ine e
v e\ eckon M ™ \r"ms sysven 3o
_ A s°.p¢ww‘er  hauder do actepe SN
IZEl Which element forms an ionic oxide that reacts with strong alkalis?
[1 mark]
ALO oo e vy
A Aluminium ] [=] = NRUAEISOLON
FROOEON
B Magnesium N\%O E
¢ sodium N, O (=] | aauali

D Sulfur SO?— N

?\m

Turn over »
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Which ion cannot catalyse the reaction between iodide (I") and peroxodisulfate (S,0427)?

Use the data below to help you answer this question.

[1 mark]
Half-equation E°IV
S.04 + 2¢” > 250, +2.01
Co” + & -» Co* +1.82
Fe” +e - Fe™ +0.77
b + 2e = 2I7 +0.54
Ccr” +e - Cr —0.41

A Co¥ ‘/
B Cr" «
C Fe* J/
D Fe* /

ﬂ Which species has a shape that is influenced by the presence of one or more lone pairs of

electrons around the central atom? C(
\ﬂl-— ct [1 mark]
c e Avigoral  Q\Guadw
A AlCl, [=]
St V- Svapd
B CIF Cu
3 EI c - \ \F
C IFs (=] F -
F ~ c\
D PCly (=] | F - \ o F c | ‘\C\
”, 1 ., P ~
J \ Avd= c <7\ Vel
¢ € L Coec

Turn over for the next question ©C&a \nadwal

32032' + 2C°1"-—->'230:-k 2(‘:“
[=] ZCo'-: +x2T"—> T, + 2Co7"
[ ] 3,047 + 2Cr ‘*____,23041 " 2Ce
=] 1, v+ 2¢e > 25" & 2C ¥
S,0, ¢ L - L
2Ug " 4« 2¥Fe” 57230, 2F¢
[=] 2Fe ™ | 2T —» T, * 2 e

2 9

Turn over »

1B/M/Jun18/7405/3



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

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

L 5 RaSGq [1 mark]
inadwiole Sold

A Ba(OH), and MgCl,

'/z ‘/Z
C Ba(OH); and NaCl

o) [o] [o] /&

D Ba(OH), and Na,SO, —> 60;,30,,‘ +20N e OH
V2 2/3

Which indicator should be used in a titration to find the concentration of a solution of
methylamine using 0.010 mol dm™ hydrochloric acid?

ool rreng  aLid [1 mark]
‘co.ne
A Thymol blue (pH range 1.2-2.8) Eoluwd\er\ce E
onk =
B Bromophenolblue  (pH range 3.0-4.6) i.ccd-t’c E
req ion
C Phenol red (pH range 6.8-8.4) f=1
D Phenolphthalein (pH range 8.3-10.0) =1

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 =
- Cs \a"_'% F w03 o Swvollor
B Csl tan Li se = .
— ‘€35 Couadenk elaon covd So L ANoasS
. 0T VYT =YV \ QONON  dRN W
CLF  \eas covmerg =+ T T—‘?l Wy

lorge covalenk Crove@@x LY Seall con ard
I° \loage von . Li % acwd  Ssaun  yeohon
AN M T T rodv@re AN PR iondc

30
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31

For this reaction at equilibrium, which combination of temperature and pressure would give

the greatest equilibrium yield of products?

1(9) 3(9)
W(g) * X(g) = 2Y(9) + Z(9) AH = +47 kJ mol™
; ‘o [1 mark]
ovuoand 3
A High pressure and high temperature FAOQREN
AROrQOaN oraaSwe

B High pressure and low temperature

C Low pressure and high temperature

D Low pressure and low temperature

END OF QUESTIONS

IS e unonumn El
PosWwon 4o tQuneur

stde  wvWhh o
o3 El

mmwg * emeamiunt o |
Shethd ahionuun
posvion yo  ardgivonmic
rQOieN
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Which statement is correct about this reaction?
i cpnd

pidenaie W
[Co(NHs)s]*” +-> [CO(HNCH,CHNH,): [ + @
cn G 1 mark]

& N (
ocvardral (5 cOrelauA) 3)
A The co-ordination number of cobalt decreases. —E—
B The enthalpy change is large and positive. E

C The entropy change is large and positive. :
Wore. o SovekrR Sy SO VR entePy

D The shape of the complex changes from octahedral. —E—

E Which complex exists as optical isomers?

rereVdual o ockajadror [1 mark]
A [Ag(NH;)]' =t
_ oideniale
B [CO(C:0.):I Vs o _ v -\'v
hexaderake
C [Cu(EDTA) viaprs : (=] H.0 ®.0
ocienwol WN 7'] MW ny 1'| \\0\13
D [Cu(NH3>4(l:;i)2]2* Tl ® Tl 3w
Naos 18
°‘° d | Tw AR
N 3 HN N 3
Ry om 3 3
L c\'TOJ\SL — ciS .
ﬂ How many structural isomers with the molecular formula CsH400 react with Tollens’
reagent? aldeyde RQuedkiondl  oreup
© o o [1 mark]
NSNS
Pndeunal
A3 [=] Panan-3-one eenkan -2 -ore
a4 O GNP
o 3 - MeXing) bororad
C5 [=] o 2 - Aionelng)
o
D 6 [=] 7

2 8
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I@ How many peaks are there in the C NMR spectrum of 1,4-dimethylbenzene?
[1 mark]

A8
B 4
Cc3

D2

(o] [o] [o] [o]

1 Which of these Period 3 elements has the highest melting point?
e == [1 mark]

NQN.&RLS‘; ¢ S &Ar

A Aluminium E Al S\
B Phosphorus El
C Sodium [E]
D Suilfur

%mxo.l AN Ponk
~eerol

Chiorine reacts with cold, dilute, aqueous sodium hydroxide.

Which is a complete list of the products?

cC, + AN O ——> NaCL * \“\7_0 ¥ [1 mark]

A Sodium chloride, sodium chlorate(l) and water |E] /g:\q CL %
_B”Sodium chlorate(l) and water [=] | ? -
C Sodium chloride, sodium chlorate(V) and water [ < | o
¢ v JoxcoNn
" Sodium chloride and sodium chlorate(l) [=] sreted



	120a6931e3704659172d94f842bb1ee6cb270d89df8a08d51adaf79ffff363c0.pdf
	120a6931e3704659172d94f842bb1ee6cb270d89df8a08d51adaf79ffff363c0.pdf
	120a6931e3704659172d94f842bb1ee6cb270d89df8a08d51adaf79ffff363c0.pdf
	120a6931e3704659172d94f842bb1ee6cb270d89df8a08d51adaf79ffff363c0.pdf
	120a6931e3704659172d94f842bb1ee6cb270d89df8a08d51adaf79ffff363c0.pdf
	120a6931e3704659172d94f842bb1ee6cb270d89df8a08d51adaf79ffff363c0.pdf
	daf2767b04c8b366bde328d0236c18e767406721ac8db541c6918431595b7944.pdf



