
Surname

Centre Number

Candidate Signature

Candidate Number

Other Names

General Certificate of Education
June 2003
Advanced Level Examination

CHEMISTRY CHM6/W
Unit 6a      Synoptic Assessment

Tuesday 24 June 2003  Morning Session

In addition to this paper you will require:

• an objective test answer sheet;

• a calculator.

Time allowed: 1 hour

Instructions
• Use a black ball-point pen. Do not use pencil.
• Fill in the boxes at the top of this page.
• Answer all 40 questions.
• For each item there are four responses. When you have selected the response which you think is the

best answer to a question, mark this response on your answer sheet.
• Mark all responses as instructed on your answer sheet. If you wish to change your answer to a question,

follow the instructions on your answer sheet.
• Do all rough work in this book, not on your answer sheet.
• Make sure that you hand in both your answer sheet and this question paper at the end of this

examination.
• The Periodic Table/Data Sheet is provided on pages 3 and 4. Detach this perforated sheet at the start

of the examination.

Information
• Each correct answer will score one mark. No deductions will be made for wrong answers.
• This paper carries 10 per cent of the total marks for Advanced Level.
• The following data may be required.

Gas constant R = 8.31JK–1 mol–1

Advice
• Do not spend too long on any question. If you have time at the end, go back and answer any question

you missed out.

APW/0203/CHM6/W

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 1

TClappison
Copyright © 2003 AQA and its licensors. All rights reserved.



1.
0

H
H

yd
ro

ge
n

1

4.
0
H

e
H

el
iu

m
2

10
.8
B

B
or

on
5

12
.0
C

C
ar

bo
n

6

14
.0
N

N
itr

og
en

7

16
.0
O

O
xy

ge
n

8

19
.0

F
F

lu
or

in
e

9

20
.2 N

e
N

eo
n

10

27
.0 A

l
A

lu
m

in
iu

m
13

28
.1 S

i
S

ili
co

n
14

31
.0

P
P

ho
sp

ho
ru

s
15

32
.1

S
S

ul
ph

ur
16

35
.5 C

l
C

hl
or

in
e

17

39
.9 A

r
A

rg
on

18

6.
9

L
i

Li
th

iu
m

3

6.
9

L
i

Li
th

iu
m

3

9.
0
B

e
B

er
yl

liu
m

4

I
II

III
IV

V
V

I
V

II
0

*
58

 –
 7

1
La

nt
ha

ni
de

s

†
90

 –
 1

03
A

ct
in

id
es

K
ey

re
la

tiv
e 

at
om

ic
 m

as
s

at
om

ic
 n

um
be

r

T
h

e 
P

er
io

d
ic

 T
ab

le
 o

f 
th

e 
E

le
m

en
ts

�
T

he
 a

to
m

ic
 n

um
be

rs
 a

nd
 a

pp
ro

xi
m

at
e 

re
la

ti
ve

 a
to

m
ic

 m
as

se
s 

sh
ow

n 
in

 t
he

 t
ab

le
 a

re
 f

or
 u

se
 in

 t
he

 e
xa

m
in

at
io

n 
un

le
ss

 s
ta

te
d

ot
he

rw
is

e 
in

 a
n 

in
di

vi
du

al
 q

ue
st

io
n.

23
.0 N

a
S

od
iu

m
11 39

.1
K

P
ot

as
si

um
19

40
.1 C

a
C

al
ci

um
20

45
.0 S

c
S

ca
nd

iu
m

21

47
.9 T

i
T

ita
ni

um
22

50
.9

V
V

an
ad

iu
m

23

52
.0 C

r
C

hr
om

iu
m

24

54
.9 M

n
M

an
ga

ne
se

25

55
.8 F

e
Ir

on
26

58
.9 C

o
C

ob
al

t
27

58
.7 N

i
N

ic
ke

l
28

63
.5 C

u
C

op
pe

r
29

65
.4 Z

n
Z

in
c

30

69
.7 G

a
G

al
liu

m
31

72
.6 G

e
G

er
m

an
iu

m
32

74
.9 A

s
A

rs
en

ic
33

79
.0 S

e
S

el
en

iu
m

34

79
.9 B

r
B

ro
m

in
e

35

83
.8 K

r
K

ry
pt

on
36

85
.5 R

b
R

ub
id

iu
m

37

87
.6 S

r
S

tr
on

tiu
m

38

88
.9

Y
Y

ttr
iu

m
39

91
.2 Z

r
Z

irc
on

iu
m

40

92
.9 N

b
N

io
bi

um
41

95
.9 M

o
M

ol
yb

de
nu

m
42

98
.9 T

c
Te

ch
ne

tiu
m

43

10
1.

1 R
u

R
ut

he
ni

um
44

10
2.

9 R
h

R
ho

di
um

45

10
6.

4 P
d

P
al

la
di

um
46

10
7.

9 A
g

S
ilv

er
47

11
2.

4 C
d

C
ad

m
iu

m
48

11
4.

8 In
In

di
um

49

11
8.

7 S
n

T
in

50

12
1.

8 S
b

A
nt

im
on

y
51

12
7.

6 Te
Te

llu
riu

m
52

12
6.

9 I
Io

di
ne

53

13
1.

3 X
e

X
en

on
54

13
2.

9 C
s

C
ae

si
um

55

13
7.

3 B
a

B
ar

iu
m

56

13
8.

9 L
a

La
nt

ha
nu

m
57

  
  

  
  
*

17
8.

5 H
f

H
af

ni
um

72

18
0.

9 Ta
Ta

nt
al

um
73

18
3.

9 W
Tu

ng
st

en
74

18
6.

2 R
e

R
he

ni
um

75

19
0.

2 O
s

O
sm

iu
m

76

19
2.

2 Ir
Ir

id
iu

m
77

19
5.

1 P
t

P
la

tin
um

78

19
7.

0 A
u

G
ol

d
79

20
0.

6 H
g

M
er

cu
ry

80

20
4.

4 T
l

T
ha

lli
um

81

20
7.

2 P
b

Le
ad

82

20
9.

0 B
i

B
is

m
ut

h
83

21
0.

0 P
o

P
ol

on
iu

m
84

21
0.

0 A
t

A
st

at
in

e
85

22
2.

0 R
n

R
ad

on
86

22
3.

0 F
r

Fr
an

ci
um

87

22
6.

0 R
a

R
ad

iu
m

88

22
7 A

c
A

ct
in

iu
m

89
  

  
  

  
†

14
0.

1 C
e

C
er

iu
m

58

14
0.

9 P
r

Pr
as

eo
dy

m
iu

m
59

14
4.

2 N
d

N
eo

dy
m

iu
m

60

14
4.

9 P
m

P
ro

m
et

hi
um

61

15
0.

4 S
m

S
am

ar
iu

m
62

15
2.

0 E
u

E
ur

op
iu

m
63

15
7.

3 G
d

G
ad

ol
in

iu
m

64

15
8.

9 T
b

Te
rb

iu
m

65

16
2.

5 D
y

D
ys

pr
os

iu
m

66

16
4.

9 H
o

H
ol

m
iu

m
67

16
7.

3 E
r

E
rb

iu
m

68

16
8.

9 T
m

T
hu

liu
m

69

17
3.

0 Y
b

Y
tte

rb
iu

m
70

17
5.

0 L
u

Lu
te

tiu
m

71

23
2.

0 T
h

T
ho

riu
m

90

23
1.

0 P
a

P
ro

ta
ct

in
iu

m
91

23
8.

0 U
U

ra
ni

um
92

23
7.

0 N
p

N
ep

tu
ni

um
93

23
9.

1 P
u

P
lu

to
ni

um
94

24
3.

1 A
m

A
m

er
ic

iu
m

95

24
7.

1 C
m

C
ur

iu
m

96

24
7.

1 B
k

B
er

ke
liu

m
97

25
2.

1 C
f

C
al

ifo
rn

iu
m

98

(2
52

) E
s

E
in

st
ei

ni
um

99

(2
57

) F
m

F
er

m
iu

m
10

0

(2
58

) M
d

M
en

de
le

vi
um

10
1

(2
59

) N
o

N
ob

el
iu

m
10

2

(2
60

) L
r

La
w

re
nc

iu
m

10
3

24
.3 M

g
M

ag
ne

si
um

12

3

APW/0203/CHM6/W

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 3



4

Table 1
Proton n.m.r chemical shift data

Type of proton δ/ppm

RCH3 0.7–1.2

R2CH2 1.2–1.4

R3CH 1.4–1.6

RCOCH3 2.1–2.6

ROCH3 3.1–3.9

RCOOCH3 3.7–4.1

ROH 0.5–5.0

Table 2
Infra-red absorption data

Bond Wavenumber/cm–1

C—H 2850–3300

C—C 750–1100

C    C 1620–1680

C    O 1680–1750

C—O 1000–1300

O—H (alcohols) 3230–3550

O—H (acids) 2500–3000

APW/0203/CHM6/W
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Questions 1 to 3

The ester methyl ethanoate is hydrolysed as shown in the following equation.

CH3COOCH3(l) + H2O(l)            CH3COOH(l) + CH3OH(l)      ∆H = +3kJmol–1

1 The equilibrium yield of ethanoic acid could be increased by

A lowering the temperature.

B adding a catalyst.

C adding more water to the reaction mixture.

D adding more methanol to the reaction mixture.

2 A 3 mol sample of methyl ethanoate was mixed with 3 mol of water and left to reach equilibrium
at 298K. The equilibrium yield of ethanoic acid was 2mol.
The value of Kc for this reaction at 298K is

A 2
3

B 4
9

C 2

D 4

3 Which one of the following compounds from the reaction mixture has no hydrogen bonding
between its molecules when pure?

A CH3COOCH3(l)

B H2O(l)

C CH3COOH(l)

D CH3OH(l)

Multiple choice questions
Each of Questions 1 to 20 consists of a question or an incomplete statement followed by four
suggested answers or completions. You are to select the most appropriate answer in each case.

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 5
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Questions 4 and 5

Using the information below, answer Questions 4 and 5.

Fe2O3(s) + 3H2(g)  → 2Fe(s) + 3H2O(g)      ∆H = +96 kJ mol–1, ∆S = +138JK–1 mol–1

4 The standard enthalpy of formation of steam is

A +286kJmol–1

B +242kJmol–1

C –242kJmol–1

D –286kJmol–1

5 The standard entropy value for steam is

A +332JK–1 mol–1

B +189JK–1 mol–1

C +145JK–1 mol–1

D +85JK–1 mol–1

6 Ions of the two most common isotopes of the transition metal nickel are shown below.

58
28 Ni

2+ 60
28 Ni

2+

Which one of the following statements is true?

A The electron arrangement of both these Ni
2+

ions is 1s22s22p63s23p63d64s2.

B The 60
28 Ni

2+
ion will have more protons in its nucleus than the 58

28 Ni
2+

ion.

C In the same strength magnetic field, the 60
28 Ni

2+
ion will be deflected more than

the 58
28 Ni

2+
ion.

D Both of these Ni
2+

ions have the same number of electrons but a different number of
neutrons.

Fe2O3(s) H2(g) Fe(s)

∆Hf / kJmol–1 –822.0 0 0

S / JK–1 mol–1 90.0 131.0 27.0

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 6
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7 Which one of the following statements about carbon monoxide is not true?

A It has a positive enthalpy of combustion.

B It is formed during the incomplete combustion of alkanes.

C It is oxidised to carbon dioxide when heated strongly with iron(III) oxide.

D Compared with an oxygen molecule, it can form a stronger co-ordinate bond with iron(II)
in haemoglobin.

8 Which one of the following is not a redox reaction?

A TiO2 + 2Cl2 + C  → TiCl4 + CO2

B MnO2 + 4HCl  → MnCl2 + 2H2O + Cl2

C MgO + 2HCl  → MgCl2 + H2O

D 3MnO2
4

– + 4H+ → 2MnO–
4 + MnO2 + 2H2O

9 Which one of the following could not act as a ligand?

A F –

B CH3CH3

C NH2NH2

D CH3OCH3

10 In which one of the following reactions is H2O2 behaving as a reducing agent?

A H2O2 + 2I – + 2H+ → I2 + 2H2O

B H2O2 + 2[Co(NH3)6]2+ → 2[Co(NH3)6]3+ + 2OH –

C 5H2O2 + 2MnO–
4 + 6H+ → 2Mn2+ + 8H2O + 5O2

D 3H2O2 + 2[Cr(OH)6]3– → 2CrO2
4

– + 8H2O + 2OH –

Turn over �
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11 In which one of the following reactions is there a decrease in entropy?

A [Fe(H2O)6]3+(aq) + 3C2O 2
4
–(aq)  → [Fe(C2O4)3]3–(aq) + 6H2O(l)

B [Cu(H2O)6]2+(aq) + EDTA4–(aq)  → [Cu(EDTA)]2–(aq) + 6H2O(l)

C [CoCl4]2–(aq) + 6H2O(l)  → [Co(H2O)6]2+(aq) + 4Cl–(aq)

D Na2CO3(s) + 2H+(aq)  → 2Na+(aq) + CO2(g) + H2O(l)

12 When aqueous sodium hydroxide was added to an aqueous solution of X, a green precipitate,
insoluble in an excess of aqueous sodium hydroxide, was formed. When aqueous barium nitrate
was added to a second sample of aqueous X, a white precipitate was obtained. Which one of the
following could be X?

A FeCl2

B FeSO4

C CrCl3

D Cr2(SO4)3

13 In the table below, which one of the following complex ions has a correct shape, co-ordination
number and oxidation state?

14 Which one of the following will not reduce an acidified solution of potassium dichromate(VI)?

A (CH3)2C(OH)CH3

B FeSO4

C CH3CH2CH(OH)CH3

D Zn

Complex Shape Co-ordination Oxidation state of
number central cation

A [Ag(CN)2]– Linear 2 –1

B [CuCl4]2– Tetrahedral 4 –2

C [Cr(C2O4)3]3–
Octahedral 3 +3

D [Cu(NH3)4(H2O)2]2+ Octahedral 6 +2

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 8
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15 Butan-1-ol was converted into butyl propanoate by reaction with an excess of propanoic acid. In
the reaction, 6.0g of the alcohol gave 7.4g of the ester. The percentage yield of ester was

A 57

B 70

C 75

D 81

Questions 16 to 20

Questions 16 to 20 are about the reaction between propanone and an excess of ethane-1,2-diol, the
equation for which is given below.

O    CH2
CH3COCH3 + HOCH2CH2OH            (CH3)2C           + H2O

O CH2

Y

In a typical procedure, a mixture of 1.00 g of propanone, 5.00 g of ethane-1,2-diol and 0.100 g of
benzenesulphonic acid, C6H5SO3H, is heated under reflux in an inert solvent. Benzenesulphonic acid is
a strong acid.

16 The products would not have an absorption in the infra-red at

A 1050cm–1

B 1720cm–1

C 2950cm–1

D 3400cm–1

17 If 0.100g of the strong monoprotic acid, benzenesulphonic acid, was dissolved in 100cm3 of water,
the pH of the solution would be

A 0.20

B 1.20

C 2.20

D 3.20

Turn over �
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18 If 1.00 g of propanone was vapourised at 100 °C and 100 kPa pressure, the volume in m3 of gas
formed would be

A 31.0

B 8.31

C 0.534

D 5.34 × 10– 4

19 When the concentration of benzenesulphonic acid is doubled, the rate of the reaction doubles. It
can be deduced that

A the reaction is first order overall.

B the reaction is third order overall.

C the reaction is acid-catalysed.

D units for the rate constant, k, are mol–2 dm6 s–1.

20 Which one of the following statements is not true?

A Ethane-1,2-diol and water can form hydrogen bonds.

B Ethane-1,2-diol is soluble in water.

C Propane has a higher boiling point than ethane-1,2-diol.

D Y and water are polar molecules.

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 10
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Questions 21 and 22

The following information concerns the gas-phase formation of nitrogen monoxide.

1
2 N2(g) + 12 O2(g)              NO(g)                ∆H = +91kJmol–1

A series of experiments was carried out in a reaction vessel at constant temperature.
When the initial pressure of both gases was increased by a factor of 2, the initial rate of reaction
increased by a factor of 8.
When the initial pressure of N2 was doubled while that of O2 remained constant, the initial rate of
reaction increased by a factor of 2.

21 Which of the following statements is/are true?

(1) The reaction is first order with respect to nitrogen.

(2) The yield increases if the pressure is increased.

(3) The rate increases if the pressure is increased.

(4) The equilibrium constant decreases if the temperature is increased.

22 Which of the following statements is/are true?

(1) The equilibrium constant has the units mol–1 dm3.

(2) Increasing the pressure of both gases by a factor of 3 increases the rate by a factor of 27.

(3) The equilibrium constant increases if the pressure is decreased.

(4) The rate constant has the units mol–2 dm6 s–1.

Turn over �
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Multiple completion questions
For each of Questions 21 to 40, one or more of the options given may be correct. Select your answer
by means of the following code.

A if (1), (2) and (3) only are correct.

B if (1) and (3) only are correct.

C if (2) and (4) only are correct.

D if (4) alone is correct.

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 11
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23 This question concerns the cell

Mg(s) | Mg2+ (aq) || Ca2+ (aq) | Ca(s)

The standard electrode potential of calcium is more negative than that of magnesium.
Which of the following statements is/are true?

(1) The cell has a negative potential.

(2) Calcium is a stronger reducing agent than magnesium.

(3) Electrons flow from calcium to magnesium.

(4) Magnesium is more readily oxidised than calcium.

24 Which of the following do/does not involve a redox reaction?

(1) Fe2O3 + 3CO → 2Fe + 3CO2

(2) [V(H2O)4Cl2]+ + 2H2O → [V(H2O)6]3+ + 2Cl–

(3) TiCl4 + 4Na → Ti + 4NaCl

(4) CaCO3 + SiO2 → CaSiO3 + CO2

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 12
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25 Use the information to deduce the true statement(s) below.

Half-equation E /V

VO+
2(aq) + 2H+(aq) + e– → VO2+(aq) + H2O(l) +1.00

Fe3+(aq) + e– → Fe2+(aq) +0.77

VO2+(aq) + 2H+(aq) + e– → V3+(aq) + H2O(l) +0.34

V3+(aq) + e– → V2+(aq) –0.26

Zn2+(aq) + 2e– → Zn(s) –0.76

True statements include

(1) there are four different oxidation states of vanadium shown in the table above.

(2) Zn2+(aq) ions will oxidise V2+(aq) ions to V3+(aq) ions.

(3) an excess of zinc is capable of reducing VO+
2(aq) to V2+(aq) in acidic conditions.

(4) Fe3+(aq) is capable of oxidising V2+(aq) to VO+
2(aq) in acidic conditions.

26 Boron trifluoride can form a co-ordinate bond with

(1) CH3CH2CH3

(2) CH3CH2CH2NH2

(3) (CH3)4Si

(4) CH3COCH3

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 13
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Questions 27 and 28

Consider the following equations.

Na(s) + 12 Cl2(g) → NaCl(s) ∆H1

Na(g) → Na+(g) + e– ∆H2

Cl(g) + e– → Cl–(g) ∆H3

Cl2(g) → 2Cl(g) ∆H4

CH4(g) → CH3(g) + H(g) ∆H5

Na(s) → Na(g) ∆H6

Na+(g) + Cl–(g) → NaCl(s) ∆H7

Na+(g) → Na+(aq) ∆H8

Cl–(g) → Cl–(aq) ∆H9

NaCl(s) → Na+(aq) + Cl–(aq) ∆H10

27 Enthalpy changes which represent enthalpies of formation, enthalpies of bond dissociation or
enthalpies of hydration include

(1) ∆H1, ∆H5 and ∆H10

(2) ∆H4, ∆H6, ∆H7 and ∆H9

(3) ∆H4, ∆H5, ∆H7 and ∆H8

(4) ∆H1, ∆H4, ∆H5 and ∆H8

28 In the calculation of the lattice enthalpy of NaCl using the Born–Haber cycle, the following are
among the enthalpy values that are used.

(1) ∆H2, ∆H3, ∆H4 and ∆H10

(2) ∆H1, ∆H2, ∆H3 and ∆H4

(3) ∆H1, ∆H2, ∆H3 and ∆H7

(4) ∆H1, ∆H3, ∆H4 and ∆H6

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 14



15

Turn over �

APW/0203/CHM6/W

29 The indicated element increases its oxidation state from left to right in the series

(1) vanadium in VO+
2, VO2+, V3+

(2) chlorine in ClO–, ClO–
3, ClO–

4

(3) chromium in [Cr(H2O)6]3+, CrO2
4
–
, Cr2O2

7
–

(4) manganese in MnO2, MnO2
4
–
, MnO–

4

30 Which of the following is/are correct statements?

(1) The reaction between iodide ions and concentrated sulphuric acid can result in the
oxidation state of sulphur being decreased from +6 to –2.

(2) The magnitude of the lattice enthalpy of three Group I halides decreases in the order
NaF > NaCl > KCl.

(3) Solid PCl5 contains a tetrahedral ion and an octahedral ion.

(4) The strength of the metallic bonding in a Group in the Periodic Table increases as the size
of the atoms increases.

TURN  OVER  FOR  THE  NEXT  QUESTION

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct
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Questions 31 and 32

Consider the following elements, all in the same row of the Periodic Table.

Ca         Ti        Co        Ge        As        Se

Use your knowledge of Period 3 and transition metals to answer the questions.

31 Which of the following has/have only two unpaired electrons in an uncombined atom?

(1) Ca

(2) Ti

(3) As

(4) Se

32 Which of the following has/have a maximum oxidation state of +4?

(1) Ti

(2) Co

(3) Ge

(4) Se

33 True statements about 1,2-diaminoethane, H2NCH2CH2NH2, include 

(1) it reacts with aqueous chromium(III) chloride to produce the complex ion
[Cr(H2NCH2CH2NH2)3]3+

(2) it reacts with dilute hydrochloric acid to form the salt [H3NCH2CH2NH3]2+(Cl–)2

(3) it reacts with ethanoyl chloride to form CH3CONHCH2CH2NHCOCH3

(4) it reacts with benzene-1,4-dicarboxylic acid to form an addition polymer.

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct
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34 Viagra has the following structure.

True statements about Viagra include

(1) it can undergo Friedel–Crafts reactions.

(2) it can undergo condensation polymerisation.

(3) it is soluble in dilute hydrochloric acid.

(4) it exhibits optical isomerism.

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

N

N

N

N

N

HN

H3C

SO2

C2H5

CH3

CH2CH2CH3

O

O
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Questions 35 and 36

Questions 35 and 36 refer to the following reaction sequence.

35 Types of reaction involved in the above sequence include

(1) acylation

(2) dehydration

(3) reduction

(4) hydrolysis

36 Types of mechanism involved in the above sequence include

(1) electrophilic substitution

(2) electrophilic addition

(3) nucleophilic substitution

(4) nucleophilic addition–elimination

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

COCH2CH3

CHBrCH2CH3CH(NH2)CH2CH3

CH(OH)CH2CH3

CH=CHCH3
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37 Four pairs of reagents are listed below. Which of the statements about the spectra of the organic
products of these reactions is/are correct?

Reagents Statement about the spectrum of
the organic product

(1) Ethanoyl chloride and methanol The proton n.m.r. spectrum consists of two
singlets only

(2) Epoxyethane and methanol The proton n.m.r. spectrum contains a doublet
at δ 2.5ppm

(3) Propan-2-ol and concentrated The i.r. spectrum contains an absorption
sulphuric acid at 1650cm–1

(4) Ethanal and Tollens’ reagent The i.r. spectrum contains an absorption
at 3340cm–1

38 Correct statements about nitriles include

(1) they are formed by reaction of a haloalkane with KCN.

(2) they react with hydrogen in the presence of a nickel catalyst to form primary amines.

(3) they react with aqueous sulphuric acid to form carboxylic acids.

(4) they react with an excess of ammonia to form quaternary ammonium salts.

39 Correct statements about CH3CH2CH=CHCOOH include

(1) it can be formed by oxidation of pent-3-en-1-ol.

(2) it forms an addition polymer.

(3) it exists as two optical isomers.

(4) it is a structural isomer of

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

O

O
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40 The compound LiCH3 is a useful reagent in organic chemistry. It can be considered to act as a
source of CH–

3 ions.

Predict which of the following organic compounds would be attacked by a CH–
3 ion.

(1) bromoethane

(2) ethene

(3) propanone

(4) benzene

END  OF  QUESTIONS

Directions summarised

A B C D

(1), (2) and (3) (1) and (3) (2) and (4) (4) only
only correct only correct only correct correct

CHM6/W  pgs 1-20  6/3/03  9:42 am  Page 20




