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Materials T
For this paper you must have: el S
¢ the Periodic Table/Data Sheet, provided as an insert (enclosed) Question Mark

¢ a ruler with millimetre measurements

i . ; 1
 a scientific calculator, which you are expected to use where appropriate.

2
Instructions 3
e Use black ink or black ball-point pen. 4
e Fillin the boxes at the top of this page. 5
¢ Answer all questions.
* You must answer the questions in the spaces provided. Do not write outside Section B
the box around each page or on blank pages. TOTAL

All working must be shown.
e Do all rough work in this book. Cross through any work you do not
want to be marked.

Information
¢ The marks for questions are shown in brackets.
¢ The maximum mark for this paper is 90.

Advice
» You are advised to spend about 70 minutes on Section A and 50 minutes on Section B.
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Section A

Answer all questions in this section.

Lo]1][2]

Sodium thiosulfate reacts with dilute hydroghloric acid as shown.
Sttt M‘P e |8 bl
Na,S,0,(aq) + 2HCl(aq) - 2NaCl(aq) + SO,(g) + S(s) + H,O(l)

Give the simplest ionic equation for this reaction.

Equation SOJ s H;O v Hg_gog

[1 mark]
$,0°7 + WY - So 4+ S+ K0
The gas SO, is a pollutant.
State the property of SO, that causes pollution when it enters rivers.
Give an equation to show the reaction of SO, with water.
[2 marks]

Property acid.ic

NI
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Do not write
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[0]1].[3] Draw a diagram to show the shape of a molecule of H,0 -
Include any lone pairs of electrons.

State the H-O-H bond angle.

Explain this shape and bond angle.

[4 marks]
Diagram gy
P O e
H- H
Bond angle s’ ((u.r-ea@_ fOL;--IOS'J
Explanation

. |lone Dpairs

. So bond cu\ale redureol Fom 109:5 "

Question 1 continues on the next page

Turn over »
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E The initial rate of the reaction between sodium thiosulfate and hydrochloric acid can
be monitored by measuring the time taken for a fixed amount of sulfur to be produced.
Describe an experiment to investigate the effect of temperature on the initial rate of
this reaction.

Include

e a brief_outline of your method

» how you will measure the time taken for a fixed amount of sulfur to be formed

» how you will present your results in graphical form

e a sketch of the graph that you would expect.
LEVELLED
[6 marks]

Hethod

. Neasure vilume %Mm’k\o;ullohk ali  ow
ke wiparahure o~el late M o concal [hack

. plCUUl Cla(’l’_ on o \dark g

. Md vaume o arid b flack

Poecord Hme daken fyr e cacc b be no [ovete ¢
Seon

o Rapeat ysirg reaqoMJLs ok aillocent fewparatued
\oﬁ. A C o-«o( L{—(JC. uswq qwa‘utoa‘h«
keap concenlrahon e d Dlma o re_otﬁ@ﬂ‘f
e same

o USo ‘H\c came Crot8 e ach fme

Q-PSUH'K 0—1\0( an]/\

. Calutabe Ve T Gire ek of reachon
. ot e egamst T

« Graph: l
/t /

L
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' [0]2].[1] Draw the displayed formula of a molecule of H,SO,

@ In aqueous solution, sulfuric acid acts as a strong acid. The H,SO, dissociates to form

This question is about sulfuric acid and its salts.

[1 mark]
o-H
l
=80

TR
g B

HSQ, ions and H' ions.
The HSO, ions act as a weak acid and dissociate to form SO, ions and H" ions.

Give an equation to show each stage in the dissociation of sulfuric acid in
aqueous solution.

Include appropriate arrows in your equations.

[2 marks]

a8, = " & wad,

Equation 1

R a-
Equation 2 \_\'So‘f' i H i SO‘I—

L
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@ A student is required to make 250 cm?® of an aqueous solution that contains an
accurately measured mass of sodium hydrogensulfate (NaHSO,).

Describe the method that the student should use to make this solution.

[4 marks]
. Weigh Fﬁ.qv\«to( mass NaltSo, in a we.:sﬂﬂu\j botite
v fo - we—«ﬁllf\ lOOH{‘e to caledafe -elerf wasg (ov\ M

takug "b«-e dlece.ro |
T(o-waﬁu NattSo, h a bn_akar acd dushlled |y
waler o~d mix$ disgalye
. T\’M\QQI sdhon T DEE ew’ Vdlumedne _ﬁlagk i
Pinte  beakec with disblled waler od M3
rancler NGSL-V%{ t the [flack K
. Hake up P wmark with dushlled waler ]
0 Shmmc Clask o-d invert severa tames MLy
[‘l’b\amuﬂ\,\(.q\ Mo A

Extra space

Question 2 continues on the next page

Turn over »
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| Do not write
outside the
[0]2].[4] A solution that contains 605 mg of NaHSO,in 100 cm?® of solution has a pH of 1.72 box
P\’\\'UM"'WC Calculate the value of K, for the hydrogensulfate ion (HSO,") that is behaving as a
wethod — weakacid.
n W\M\L Give your answer to three significant figures.
Schewe State the units of K,
AT TG T + i " [6 marks]
NakSo, -5 Na* + HSo, fren WSO 2 HWry sOF
A
ar .
v = 10507 5 wa = Wl 2
[wso, | [ So;]
o 3
[:H'—tl = ‘O s OO‘CiOS Nld‘“h K
- oE |
.05 n NaHrSO,f ¥ 60§>Qmg s G0 ]Il K2
e i 180 .|
2. HS0 = 037y 0%
R B 37 woldw?
AN Q,HSO.‘,_ A = DaBS6
i (D0 » |0~ s ¢ X
> (s on!)
\éq = (O-O|q05) (W\dw M3
805837 = I d;
-3 -
K, 7-620 < |0 s wnd | dw My +MS
(al\low 7. bS-7026 xlo’g)
nn Some sodium sulfate is dissolved in a sample of the solution from question 02.4.
a
Explain wh.';/ this increases the pH of the solution.
[2 marks]
. Prddiden o S0, {ons Sha(fs <90 lchy fum My
fo e H‘ 1o reduce  Merease SOC‘:"_ Lan g
. So [Wt] derressos Ha-
15

L
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Turn over for the next question box
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n Figure 1 represents the cell used to measure the standard electrode potential for the Ho%

Fe*'/Fe® electrode.

Figure 1

III Name the piece of apparatus labelled A.

[1 mark]

SCLL+ bf.f O(%-e

[1 mark]

[0]3][2] state the purpose of A.

Completes Twe cirend (bu allowda  jans Fo
' J J
C(ow}
i

: @ Name the substance used as electrode B in Figure 1.

|
|
|
|

[1 mark]

| P\a'hn Um

L
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E’ Complete Table 1 to identify C, D and E from Figure 1.

E' The standard electrode potential, £°, for the Fe®*'/Fe?" electrode is +0.77 V

Include the essential conditions for each.
[4 marks]

Table 1

Identity Conditions

c| el | wal dw-> Q9gk

o| H

e| feCly ovd te Uy | mdlebor® 2%k

loo kfa Q98K

i

Give the ionic equation for the overall reaction in the cell in Figure 1.

State the change that needs to be made to the apparatus in Figure 1 to allow the cell

reaction to go to completion.

o e -
W+ }4" —=>A7"
2 e * 4By > 3R raw?
lonic equation JFe + by =2 A
Change re (Jl&LQ ‘IOHW\G{Lf with IGMP o Wce

gt o\wxw\{kf

Question 3 continues on the next page

L
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N -— — e - | Do not write
outside th
E A student sets up a cell as shown in the cell representation. box
Zn(s)|Zn**(aqg)||Cu**(ag)|Cu(s)
The student measures the cell EMF, E.,, with several different concentrations of
Cu* ions and Zn* ions.
The results are shown in Table 2.
Table 2
Zn2*]
: [Zn2*] [Cu2¥] [
Experiment Imoldm=3 | ol dm-2 In [Cuz*] Ecen!/Vv
1 0.010 1.0 -4.61 1.16
2 0.10 1.0 -2.30 1.13
3 1.0 1.0 0.00 1.10
4 1.0 0.10 2-30 1.07 M|
5 1.0 0.010 4.61 1.04

Complete Table 2 to show the value missing from experiment 4.

Plot a graph of E. against ln ([Zn**]/[Cu®]) on the grid.

Lyt [3 marks]
_*:‘ M= Scale
\ ERRRANAAS lohed
e L
N i dw- [+
\\ [7=' T‘ P‘N
A : + "|- d 5 . M3:= ‘)Ow.k
- plotted
N s (3 Va smat
N ' squoxe )
N
i lne bat
Ece“/VV s B i T O %'= L F\t
1 \\
1y N
- N 1
o= \\
N £ g B 5
B 7 1 [ iy | [ L\)F‘"
-§0 40 -30 =)o -|0 O 0 20 30 {0 S-O
[Zn2%]
n (Cu2*]

LI
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- This equation shows how E. varies with concentration for this reaction.
1
1)
g i

This equation is in the form of the equation for a straight line, y =mx + ¢

[Zn27)
Ece = (-4.3%10°x T) In [Cu2] s SR

e(’t

Calculate the gradient of your plotted line on the graph in question 03.6.
You must show your working.

Use your gradient to calculate the temperature, T, at which the measurements of Ece
were taken.

(If you were unable to calculate a gradient you should use the value -0.016 V

This is not the correct value.)

‘G*((ldﬂ‘w = -y.8x IO-S-)(T" [3 marks]
‘GfaudfeJ: Ll-f6-l-oq) ~ 012
(lagh =dpagn) o QS
Gradent — O-O013 v
T: ﬂf&df&wr - _O_D|3
- y-3x 10" U s
T 202 "

| [0]3].[8] Inexperiment 2 in Table 2 the electrode potential of the Cu*/Cu electrode is +0.33 V
|
| Use data from Table 2 in question 03.6 to calculate the electrode potential for the
Zn*'/Zn electrode in experiment 2.

| Give one reason why your calculated value is_different from the standard electrode

= 24 -
pcﬂentlal for Zné'Zn elgcétlrode. e iR < B ) (2‘\3,,,(2'\) : '
ﬁcw:ER“LL+l [2 marks]
Wl U27(2
Electrode poténtia1 “ -0 ‘RO V

Reason Te Nwa}ure K nd l- S‘!‘ﬁ./\dﬂfd CO(\({-L'HO/\I'

Do not write
oulside the
box

Turn over »
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Ethanal reacts with potassium cyanide, followed by dilute acid, to form

i E] Name the mechanism for the reaction between potassium cyanide and ethanal.

2-hydroxypropanenitrile.

[1 mark]

I\UC(GOPM’I'C— okddlhm

@ The 2-hydroxypropanenitrile formed by the reaction in question 04.1 is a mixture of

equal amounts of two isomers.

State the name of this type of mixture.

Explain how the structure of ethanal leads to the formation of two isomers.

Draw 3D representations of the two isomers to show the relationship between them.

[6 marks]

Name [aLeémC (M}c*u_(e\ {ra.c.@m.(e

7 T

Explanation P\&v‘\&f E20

allows  equal crance of atlack fam both

side b:a) dine nucleaPLJle

3D representations

Bk o

|

H,,.MC\ C\\“\H
7
QH"; CN NC cl

1 Do not write

outside the
box

ML
MO
M3

My NS

1 4
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- 2-Hydroxypropanenitrile can be used in the synthesis of the monomer,

acrylonitrile, CH,=CHCN

Suggest a suitable reagent and conditions for the conversion of
2-hydroxypropanenitrile into acrylonitrile.

Reagent conc. H;SO;,. oY onc. HgPOq.

[2 marks]

Conditions heol or l/\d“‘ or \'Q(—UA)C

Turn over for the next question

E Draw a section of the polymer polyacrylonitrile, showing three repeating units.

[1 mark]

N

Do not write
outside the
box

15
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The percentage by mass of iron in a steel wire is determined by a student.
, The student
e reacts 680 mg of the wire with an excess of sulfuric acid, so that all of the iron in the
wire forms Fe**(aq)
 makes up the volume of the Fe?*(aq) solution to exactly 100 cm®
o takes 25.0 cm® portions of the Fe?*(aq) solution
o titrates each portion with 0.0200 mol dm™ potassium manganate(VIl) solution.
m Give the equation for the reaction between iron and sulfuric acid.
[1 mark]
FQ o H;LSOLf . Fe SOL,_ y it H;L
IZ' The titration results are shown in Table 3.
Table 3
1 2 3
Final volume / cm® 22.90 45.60 22.60
Initial volume / cm?® 0.00 22.90 0.00
Titre / cm® 22.90 22.70 22.60
i v
Calculate the mean titre.
[1 mark]
22.7 4+ 22.46
i
Mean titre 2> cm®
|
El Give the overall ionic equation for the oxidation of Fe?' by manganate(VIl) ions, in
i acidic conditions.  (fe® SC(edt ¢ « S
- o a4+ [1 mark]
Han,‘, 6‘//.1—- SHT > M 4 Lf-HJO
= 24 - 3+ 3+
NnOlt +S5C T8 =Gk 4 Mn™ & N6

i
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| Do not write

} ] - outside the
E State the colour change seen at the end point of the titration. o
[1 mark]
N2
colous legg 4o Pa(ﬂ pin
! @ Name the piece of apparatus used for these stages of the method.
! [1 mark]
Taking the 25.0 cm® portions (Noly mebne \ P Pel"t
Adding the
potassium manganate(VIl) solution b Ure HC
_‘ @ The balance used to weigh the 680 mg of iron wire has an uncertainty of £0.005 g
A container was weighed and its mass was subtracted from the total mass of the
container and wire.
Calculate the percentage uncertainty in using the balance.
= [1 mark]
f wo teaudavay taken o hilad oncukwi:} ) g &
O L]
Ol s it Ot
-3
68 %10
% uncertainty [ 'LF7 &

L N |

L
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Section B

Answer all questions in this section.

@ one answer per question is allowed. \

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

CORRECT METHOD E’WRONG METHODS I ® H GTHg" (‘6 ‘

If you want to change your answer you must cross out your original answer as shown. ]Z[

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.
-Qnot use additional sheets for this working.

Which amount of sodium hydroxide would react exactly with 7.5 g of a diprotic acid,
HoA (M, = 150)?
1 mark
N=CV A 50cm?of 0.05 mol dm® NaOH(aq) 0 -003% [=]
B 100 cm® of 0.50 mol dm™ NaOH(aq) 0.0S [=]
C 100 cm® of 1.0 mol dm™ NaOH(agq) © -1 0 [=]
D 100 cm® of 2.0 mol dm™ NaOH(agq) © 2.0 [=]

iz & 1S - 60wl axnd go nesd 010wl Naotf
Hr 1%

18
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Lead(ll) nitrate and potassium iodide react according to the equation
Pb(NOs).(aq) + 2Kl(agq) — Pbly(s) + 2KNO;(aq)

In an experiment, 25.0 cm® of a 0.100 mol dm™ solution of each compound are
mixed together.

Which amount, in mol, of lead(ll) iodide is formed?

[1 mark]
A 1.25x10° n=cev
:O»|xggx'0—3 EI
B 2.50 x 107 S BRI o o b (inxs) [=]

c 125x102 "N Pb(Nog );: 3'9*“"3; \-Q%xlo'gE
a ™ ﬂ)

D 2.50 x 1072 o &
x S0 r\le;: |-a§><]og =

Nitrogen dioxide is produced from ammonia and air as shown in these equations
4NH;(g) + 50,(g) — 4NO(g) + 6H,0(g) AH = -909 kJ mol™

2NO(g) + O2(g) — 2NO,(g) AH =-115 kJ mol™

What is the enthalpy change (in kJ mol™) for the following reaction?

4NH,(g) + 70,(g) — 4NO,(g) + 6H,0(g)

_.tma(\ 7\J><— "ns [1 mark]

L NO + §B,0

A —679 [=]
B —794 Abe = AN, + LR, [=]
C 1024 = 1 (axﬂ“g) [=]
D 1139 = = [=]

i

Turn over »
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Which change leads to a higher concentration of SO; in this equilibrium mixture?
250,(g) + 0(g) ° 2504(g) AH = -188 kJ mol™"

U MJD b [1 mark]
A higher concentration of O, Shilt b ®S (=]
B higher temperature skl b LuS [=]
C lower pressure sWilt fo LHS (=]
D use of a catalyst no Ci»om@e (=]

The results of an investigation of the reaction between P and Q are shown in this
table.

; Initial [P] Initial [Q] Initial rate
Experiment | /olam™ | /moldm™ | /mol dm™ s™
1 0.200 0.500 0.400
2 0.600 Toke 0.800
calculated
The rate equation is: rate = k [P] [Q]?
What is the initial concentration of Q in experiment 27
k= fOJf 9 [1 mark]
Lrlfe)
B 0.333 (0-2 (0'5) (=]
a3
c 0408  eqpkd: (@] - __.“’J'e
kLP]
D 0.612 EI
80§
[Q]- 0. o8

2 0

IB/G/Jun19/7405/3
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The equation for the reaction between sulfur dioxide and oxygen is shown.
250,(g) + O2(g) = 2S04(g)

In an experiment, 2.00 mol of sulfur dioxide are mixed with 2.00 mol of oxygen.
The total amount of the three gases at equilibrium is 3.40 mol

What is the mole fraction of sulfur trioxide in the equilibrium mixture?

[1 mark]
QSO_D_ + CDQ_-ET_—“3 ‘D‘Sog
B 0353 fNegn 9-dx 2% Qx =340 [=]
C 0.600 i~ & S [=]
5 L - T

D 1.200
ol G\'&—CJ'\!-Y\ = wdlen fe-3 o

e

totel noley 3.4
Nitrogen reacts with hydrogen in this exothermic reaction

Na(g) + 3H2(g) = 2NH;(g)

Which change increases the equilibrium yield of ammonia but has_no effect on the
value of the equilibrium constant K,,?

[1 mark]

A Add acatalyst N\O ellort on *d-dd

B Increase the partial pressure of nitrogen Muewoﬁ—JgO{

C Decrease the temperature  (ncreadel) a\eLol ol k

D Decrease the total pressure No effeci' on ‘d-[%(o(

o] [o] [o] o]

I

Turn over b
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The E° values for two electrodes are shown.
Fe*(aq) + 2™ — Fe(s) E°=-0.44V
Cu*(aq) + 2™ — Cu(s) E°=+0.34 V

What is the EMF of the cell Fe(s)|Fe**(aq)||Cu?®*(aq)|Cu(s)?

[:9’ [‘9’ E e [1 mark]
sgetle B .7 B
A +0.78 V red ox
- g0
M

B +0.10V adlew R Fe [=]
C -0.10V = 03 - (-0-44) L)
D -0.78V =+ 078 E’
Which atom has the greatest first ionisation energy?

' [1 mark]

|'§'|~ I'OAISath\ e’“e“ﬁj
-decreases dow ‘d’ﬂNP(
B He - Merease) ol PQAO@LP
C Li

A H

o] [o] [#] [o

What is the correct observation when barium metal is added to an excess of water?

@a_(s)-’r H‘;O(i‘-—-) ga(o“)_-,(“‘})"’“a('j) [1 mark]

A Forms a colourless solution onl E iy
y Sewkddy =]
B Forms a colourless solution and effervesces UP 2 E
duoxicles
C Forms a white precipitate only E

D Forms a white precipitate and effervesces Aomn (d,wv F El

Ll
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i n An aqueous solution of a salt gives a white precipitate when mixed with
‘ aqueous silver nitrate and when mixed with dilute sulfuric acid.
5 U (s) - Easoq(s‘)
‘ Which could be the formula of the salt?
‘ [1 mark]
\
\
A BaCl, [=]
B (NH.),SO; [=]
c KCl [=]
| D Sr(NOs), [=]
Which statement is not correct about the trends in properties of the hydrogen halides
from HClto HI ?
[1 mark]
A The boiling points decrease. [=]
| nereasSe
B The bond dissociation energy of H-X decreases.T E
|
| C The polarity of the H-X bond decreases. T [=]
D They are more easily oxidised in aqueous solutions. i E
| What is observed when concentrated hydrochloric acid is added to an agueous
‘ solution of CuSQ, until no further change occurs?
[1 mark]

A A colourless gas is evolved and a precipitate forms.

B A colourless gas is evolved and no precipitate forms.

concentrated hydrochloric acid.

c A precipitate forms that dissolves in an excess of EI

D The solution changes colour and no precipitate forms.

[@(Hao)gla};@ﬁ e Q1" (ag) =2 [G«Utfl:l;w})-» 6 Kyo()

Turn over p
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What is the most suitable reagent for detecting the presence of carbonate ions in the
presence of an excess of sulfate ions?

[1 mark]
A dilute NaOH(aq) [=]
; P o +
B dilute H;SOaq)  Cog A8 5 (0 +2K0
C BaCly(aq) [=]
D NaCl(aq) [=]
Methylbenzene reacts with a mixture of concentrated nitric acid and
concentrated sulfuric acid.
What is the name of the mechanism for this reaction?
[1 mark]

A Electrophilic addition
B Electrophilic substitution

C Nucleophilic addition

o] [o] [o] o]

D Nucleophilic substitution

NI
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A possible synthesis of a compound found in jasmine flower oil is shown.

Cl OH @)
—_— i
Cffc " f\uc\eof-\.: S.C I\UC(QQP\\- "¢ e
reduacal S obchbhin adduhon -
sJbs hwhon eliminahon
Which mechanism is not used in this synthesis?
[1 mark]
A Electrophilic substitution [=]
B Nucleophilic substitution E
C Free-radical substitution E
D Nucleophilic addition-elimination [=]
Which compound is formed when 1-phenylethanol reacts with
acidified potassium dichromate(VI)?
[1 mark]

A CgHsCH,CH,OH
B CesHsCH,CHO

C CgHsCOCH;

o] (1 [o] o]

D CgHsCH,COOH

Chz ot o
el 1l > S

: 5

-
\
ds
e
o

L

Turn over »
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Three reagents are added separately to four organic compounds.

Which row shows the correct observations?

Acidified

‘ Sodium hydrogen : Tollens’
| carbonate patassium reagent
\ dichromate(VI)
| orange solution | "0
A | Propan-1-ol | effervescence turnsg g visible
> 9 v" | change x
i i orange solution | silver
B | Propanal no visible change ge soludo :
| turns green v | mirror +~
i, no visible silver
C | Propanone | no visible change .
| change v~ | mirror X
Propanoic no visible silver
D ; effervescence ;
acid +~ | change v | mirror x

ENTROED

Which compound is formed by acid hydrolysis of phenylmethyl ethanoate?

@)
A CgHsCH,OH cH "C§ P
gris\o2 2
\O—'CH_)—\Q/
B C4HsCHO Y20

C CgHsCOCHs;

oott 4
D C4HsCOOH CHgt @" CH,oH

A student is required to dry a liquid sample of pentanoic acid.

Which drying agent is suitable?

A Calcium oxide - b&se wodfo( l‘ﬁﬂ.t‘}f'

B Calcium sulfate

C Potassium hydroxide
bases would teart

D Potassium carbonate

o] [o] [o] [¥]

o] [o] [v) o

[1 mark]

[1 mark]

[1 mark]

i
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[2]7]

The reaction between propanoyl chloride and benzene is an example of acylation.

Which is a correct representation of part of the mechanism of this reaction?

[1 mark]
0
g CjCl would net happan E=
0] (|;[
o—ﬁ l{iom fon
e beedeinity @
Cl
O\ - a
c C+—\ rmc\‘w\ wiHa e,(ecf\’apklf E
H
D B s lost nek azylrum grovp ]
0

Methylamine reacts with bromoethane by substitution to produce a mixture of
products.

Which compound is not a possible product of this reaction?

Subsequent s Jpshtuhon

A C;HsNHCH4 ddds - CH, (Hy
B (CoHs):NCH, o gve e §°, I

C [(CoHs)sNCH;]" Br-

[1 mark]

] o] [o] o]

D [(C2Hs):N(CHg),]" Br

i

Turn over »
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Which polymer has hydrogen bonding between its chains?

A Kevlar PUUUMMHQ
B Polythene L\OY\ Pold e
dddl WA

C PVC

D Terylene pPY lﬂe& ler

Which structure shows part of a peptide link in a protein?

b e
0
S Y GERY U
Bl e v
& T i o
S ) o ity T
e |
o) o)
B, e ]

o] o [o] o]

]

[1 mark]

[1 mark]

ML
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Two strands of DNA are linked together by hydrogen bonding between bases on each

strand.

Which row shows the number of hydrogen bonds between the pair of bases?
Use the Data Booklet to help you answer this question.

29

Number of
Base 1 Base 2 hydrogen
bonds
A adenine guanine 2
B cytosine thymine 2
C guanine cytosine 3
D adenine thymine 3

Which is not responsible for conduction of electricity?

(R bed

A The sodium ions in molten sodium chloride

s

B The electrons between layers of carbon atoms in graphite

C The bonding electrons in a metal

D The lone pair electrons on water molecules

[1 mark]

o] [o) [o] [o

[1 mark]

o] o] o o]

T
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In the UK industrial ethanol is now produced by the direct hydration of ethene. This
process has largely replaced the fermentation method.

Which is a likely reason for this change of method?
[1 mark]

A The direct hydration route produces purer ethanol.

B The direct hydration route employs milder conditions. F

C The direct hydration route does NOT use a catalyst. F

o] o] [o [o]

D The direct hydration route produces ethanol by a slower reaction.F

Which alkene reacts with hydrogen bromide to give 2-bromo-3-methylbutane as the

on cooling?

major product'? H . , i i
CH\; /C’ g “H
A (CH;),C=CHCH g ot [=]
B CHsCH,CH=CHCH e bl (=]
3 2 . 3 CHS Hl_ ":—
|
C CHCHOCH)=CH, @ —,C — C~ H [=]
g R
\
H
D (CHa),CHCH=CH, CHe R [=]

Which compound can be.purifieq by forming a hot aqueous solution that recrystallises

[1 mark]

A Cyclohexene \\MWSQIHE
B Ethanoic acid l\CYu{ol of' RT

C Phenylamine l\Mwu‘sdblﬁ

D Benzoic acid Sdl\‘ol o-)(’ R’\_
dusso\lvenr M wWa

] [o] [o] o]

I
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E@ Use the Data Booklet to help you answer this question
basrc
Which is the main aspartic acid species present in an aqueous solution at pH = 147
[1 mark]

CH,COOH
|

A H—C— NH, [=1]
|
COOH

CH,COOH
|

+
B H— C — NH; [=]
|
COOH

CH,COO~
i
c H~— G- NHj (=]
|
oo

CH,COO~
|
D H—C —NH, =4

I
cliam 30

END OF QUESTIONS
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