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I T . . . .

1. 23em’” of sodium hydroxide solution requires
3. -1 . .

30cm” of 1 moll sulphuric acid for complete

neutralisation.

The number of moles of sodium hydroxide
neutralised are

2. A giration was carried out using potassium
carbonate solution and hydrochloric acid. The
most suitable indicator for this titration is

INDICATOR PHCOE;]?;]:‘"”

A | Universal 4-0-11-0
B | Phenolphthalein 8-0- 98
Bromaothymol blue 60— 76

_D Methyl orange 30— 44

3. The reaction between copper metal and
silver(I} nitrate solutlon can be written as
follows.

Cuis)+2AgNO(ag) —» Cu(NO 3 ), aq) +2Ag(s)
The addition of excess copper metal to

100 em” of silver(1) nitrate solution produces a
precipitate of 0-108 g of silver metal.

What quantity of silver(I) mnitrate solid
was used to make up the 100 cm’® of silver(l)
nitrate solution?

A 0002 moles
B 0-34g
C 0001 moles
D 0-017g
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The above is a diagranumatical representation

of

A anv p-orbital

B aspecific p-orbital
C  any d-orbital

O a specific d-orbital,

Cls)+ 0, (2) = CO,{g) AH® = -394 k] mol ™
H, (g) + 10, (g) > H,0()  AH® =-286k] mol ™'

C H {0 +930, (2) = 6CO, (g) + TH,0(0)
AHT® = 4160k} mol ™’

Using the above data, the standard enthalpy of
formation of hexane is

A —3480k] mol™
B +3480k] mol™
¢ —206k] mol”
D +206k] mol™.

W

carbon

/ rod

carbon
rod

salt

1 molt™ bridge

Fe2+(aq)
I mol T acidified
Cr,0.7(aq)

In the electrochemical cell shown above,
operating under standard conditions, which of
the following would give the emf of the cell?

A 077 +1:33V
B -1:33+077V
C (6x—=077) + 133V
D 041+ 133V

[Tarn over




7. 160g of a metal sulphate were dissolved in 11,
'water. . Addition of excess barium chloride
_ solution resulted in the p;'_(_ec_ipitation of 2:33g
of barium sulphate. '
Giveﬁ ﬂﬁat the felati{fe atormnic mass of barium
is 137, the original substance was
: A éobper (Ii)_ Sulphéte
B magnesium sulphate
C -sodium sulphate 12,
D calcium sulphate.
8. A solid dissolves endothermically at 298K.
The values for AH" and AS” could be
AHC/kJ mol”’ AS°/JK™ mol™
A ~210 +32 13.
B +210 +32
C =32 +210
T +32 +210
9, In which of the following changes wiil there be
an increase in entropy?
A Phenylethene — poly {phenylethene)
B Combustion of ethanol
C CO,{g) = COus) 14,
D Hydrogenation of ethene
10. Which of the following salts shows most ionic
character?
A KT
B NaBr
C Li'T
D Na'Cl’
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The standard enthalpy of formation of sodium
chioride is represented as

A Na*(g)+Cl7(g) = Na*"Cl (g)
B Na (g)+Cl7(g) = Na*Cl™(s)
C Na(s)+ Cl(g)— Na*Cl™ (s)

D Na(s)+1Cl, (g) > Na'Cl )

For which of the following reactions would the
value of AG® - AH® be approximately zero?

A C(s)+ H,0(g) = CO(g) + H, (g)
Ca0@) +C0, (2) = CaCO4 ()

.
€ Cu™ (aq) +2n () > Znt (ag) + Culs)

Zn(s) +2H" (aq) = Zn*" (aq) + H, (g)

-'Which_éf the following changes would cause
“the - most  beneficial - reduction in the

production of greenhouse gases?

A The fitting of catalytic converters to all
cars '

B T he_wit_hdr_awai of all aerosols

! € Increased use of nuclear power to generate

“electricity
D The fitting ‘of flue-gas desulphurisation
plants to all coal-fired power stations

In which of “the following molecules would
you expect to find the smallest angle between
two. adjacent covalent ‘bonds?-

A BF,
B cCcl
¢ NH,
‘D ILO




15.

H
e H—C—B
By
il + Br—Br M ;
/C\ H—C*
H 11 '
H

H

|
H—C— Br

+ B (step 2) |
H—C— Br

|

H

The two steps in the mechanism shown could be described as

A ethene acting as an electrophile and Br acting as an electrophile

ethene acting as an electrophile and Br™ acting as a nucleophile

B‘
C ethene acting as a nucleophile and By acting as a nucleophile
D

homolytic fission of the Br, followed by Br acting as a nucleophile.

16. 2X + 3Y, — products 20.
A correct statement which can be made about
the above reaction is that
A the overall order of the reaction is 5
B;, the rate expression cannot be predicted
C  the reaction order with respect to X is 2
D the reaction will be slow due to the

number of particles colliding.

17. Which of the following will be oxidised by
silver(1) hitrate dissolved in dilute ammonia
solution {ammoniacal silver{I) nitrate)?

A CH,COCH, 21
B 'CILCHO
C CH,0H
D (CH,), CHOH

18. In which of the following compounds does

hydrogen bending occur? '
A CH,I
22.
B CH,CILCHO
C CH,;0OCH,
™ CH,OH

19. The reaction between propanone and
2. 4-dinitrophenylhydrazine is classed as
A ' condensation
B addition
C substitution
D oxidation.
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AgCl(s) — Ag'(aq) + Cl(aq)

The solubility product (I{) for silver chloride
is given by the expression

K, = [Ag"(aq)] [CT(ap)]

1 K, =18 x 107" mol’I* at 25 °C, what is the
solubility of silver chloride at 25°C, given that
the formula mass of AgCl is 143-57

A 1.8x10710 x143.5g17"

B 1.34x107 x143-5¢17

C 9-0x107° %143 5g1"

- 1.8% 1070 -
143-5

Which of the
approximatety 6 X 10® molecules?

following contains

A 16g oxygen

B 40g neon

¢ 585 g sodium chloride
D 160 g bromine

zsoz(g) + 02 (®) : 2803(:‘3)

Removing the sulphur trioxide produced in
the above system will

A decrease the concentration of 50, only
f decrease the concentration of SO, and O,

C  decrease the value of the equilibrium
constant

D increase the value of the equilibrium
constant,

[Turn over. .




23.

24,

-25.
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The degree of dissociation of a base is given by 26.
. the constant K.
BASE K, /moll”
‘ammonia 18 x10°°
| methylamine 45x107
' phenyléméne 4:3% 107
phenylmethylamine 24 x 107
: 27.
20cm® of 0-1 moll™ solutions of each of the
ahove bases were neutralised with 0*1 mol rt
hydrochloric acid and the pH of the resulting
solutions measured.
‘Which base would have given the neutralised
solution with the highest piI?
A Ammonia
B  Methylamine
C Phenylamine
D Phenylmethylamine
P+Q+=—R+S
At 298K the equilibrium constant for this
reaction 15 1-2 X 1010.
Which of the following is truef
‘A Increasing the concentration of P will not
change the equilibrium constant.
B The value of AG” is very positive.
Adding a catalyst will change the
equilibrium constant.
* ) "The value of AS® is very positive.
5-0cm’ of a solution of hydrochloric acid was
diluted to exactly 250 cm® with water. The pH
of this diluted solution was 2-0.
The concentration of the original undiluted
solution was
A 002 moll™
B 0:04 moll™
¢ 040 mol 1™
D 050 mol ™.
Page i

Which of the following statements is not
always true for aqueous solutions at 298 K¢

A [H*]=[0H ]=10" mol 1"

B Ky =10 mol? 17
C [H'][OH"]=10""mol? 17
D pH=-log;,p[H"]

Which one -of :the following represents the
results obtained when a weak acid is added to a
strong alkali and the pH is measured at
intervals using a pH meter?

A ) ¢

14
pH
7
B
I
I
. 1
0 — ’
: 'Voiume of acid added
C
14 ;
i
i
1
i
Volume of acid added
D

Volume of acid added




28.

Sem® of a 0-01 mol ™ selution of hydrochloric
acid was added to each of the following
mixtures. 'The concentration of -all the
solutions is 01 mol ™,

In which case would there be the least change
mn pH? '

A 50cm’ HCl(aq) + 50 cm® NaCl(aq)
B 50em® NaCl(ag) + 50 cm® NH,Cl(aq)
C’ 50cm® NH,Cl(aq) + 50 cm’ NH,(aq)

D 50 cm® NH,(aq) + 50 cm® HCl(aq)

Refer to this absorption spectrum of Ti (H20)63’L
for Questions 29 and 30.

Absorption

29.

30.

[0500/302]

!

—_—

20 000 cm™

red green blue

Wavenumber

The colour which would be observed is
A red |

B green
C blue

I3 purple.

The colour is caused by

A’ d—d transitions

B charge transfer

C excited electrons dropping to the ground
state

D electrons absorbing energy to jump from
the first to the second shell.

31.

32.

33

34.
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Consider the complex ion shown below.

NH,

NH,

V NH,

. .NHB

‘Which of the following statements about it is
true? o

A__ . The coordjx__lation number is 2+,

B The.arijangément of ligands is triangular.
C The édmplex ion has no overall charge.
D

'The ligands attach through electron pairs.

A complex ion with the natne
hexaamminetitanium(III)  will  have the
formula

A TH{CH NI,),"
B -Ti(Nﬁ3)63+
c TiNH )"
D Ti(I\Tﬂs)f,é"

"The formulae of two complex salts of cobalt
are given below.

Co(NH,)Cl,  K,Co(CN),
I 11

The oxidation state of cobalt is

CAL+3mTand +2in 11

B —3inland+2in I
C =3inland—4in Il
D +3inTand —4in II.

If the wavelength of wvisible lght from a
tunable laser is increased

A the wavenumber increases
B the velocity increases
C the frequency increases

D the colour changes towards red.

[Turn over




35.

36.

37.
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Which of the following is the unit for the rate

.of a chemical reaction?

‘ A mol s

1

mol ™!

-1
s

B
C smol
3]

The data below show the energy required to
vaporise the following solids.

sodium chloride 771k] mol™
fce 50k] mol
sodium 109 k] mol™

From this information it can be concluded that

A ionic bonds are stronger than covalent
bonds

B ionic bonds are stronger than metallic

" bonds

C  metallic bonds are stronger than covalent
bonds

D covalent bonds are weaker than metallic
and 1onic bonds.

An indicator (H,A) is a weak acid, and
undergoes a two-stage ronisation,

stage 2

ILA === HA +H" === A" ;2H"

stage 1

yellow blue green

The colours of the species are shown. The
dissociation constants for the two ionisations

are given by
pK,;=35 and pK, =59

Given that for an indicator pK = pH at the
point where the colour change occurs, the

indicator wiil be

A yellow in a solution of pH 3, and green in a

solution of pH 5

B blue in a solution of pH 3, and green in a
solution of pH 5

C yellow in a solution of pH 3, and blue in a

solution of pH 3

D blue in a solution of pH3, and blue in a

solution of pH 5.

38.

39.

40.

Page eig;ht
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Which of the produced

following is
commercially by reduction with carbon?

A Gold

B
C
D

Iron
Alurminium

Titanium

Which one of the following compounds exists
as linear molecules?

A CH,
CZHZ
C,H,
CZHﬁ

Salts  having the  empirical formula
CrClL;(H,0), have been isolated in three
isomeric forms. Analysis of one isomer
showed one third of the total chlorine content
was precipitated as silver(I) chloride by the

addition of excess silver(I) nitrate solution.
The formula of the isomer is

A [Cr(H0) (€D,

R [Cr(H,0)ClI*" (CI),. H,0

¢ ' [Cr(H,0),CL]*CI.2H,0

D [Cr(H,0),Cl,]1.3H,0




a1,

The boxes in the grid below show some electron arrangements.

N ' Note: [Ar] represents the electron arrangement of argon.

42,

A

15 2¢% Q,p6 3s!

B

15 247 'Zpﬁ 35" _3p5

[Ar] 4s5° 3d°

[Ar] 452 3d" 4p°

157 267 2p6 35 3p6

[Ar] 45 3d'0 4p°

Identify the electron arrangement

{a) of Br~

(B) .of a transition metal. .

The boxes in the grid below show various ions present in solutions of concentration 1 mol 1t

[ (aq)

Ag'(ag)

Cu™ (aq)

Fe** (aq)

Cl (aq)

Sn** (aq)

Identify the two ions which

(a) will oxidise sulphite ions in 1 mel [ solution

(b} could theoretically react together both in a redox reaction and in a precipitation reaction.

[0500/302]
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43, ::-'-'The_-_ques--m the g

T;i“-(g)

. - Zn_%(gl)

Species with unpaired electrons are saj

Identify the paramagnéﬁé_éﬁéoio G

44. 'The bozxes in the grid below oootain the fort

CH, CH (OH) CH, CH3 (OH)CH3

CH,CH, — O — CH,CH, CH, CH, COCH,

Identify

(2) twao species which will produce an acidic solutlon 1f added to_water

(h)  the species which on oxidation will produce a compound be]ongmg to the same homologous series . o

as E.

“[Turn over BRI
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45.

Some aldehvdes can undergo the Cannizzaro reaction which can be represented by the following

equation.

2X =~ CHO + H,0O — X — COOH + X = CH,0H

An aldehyde will react in this way provided that “X” does not contain . — CH, -— group attached to the

functional group.

The boxes in the grid below contain the formulae or names of certain aldehvdes.

ﬁ B : _C :
@ CH,CHO butanal @ CHO
methanal C,H . CHO 3-methylbutanal

Identify the aldehvde{s) capable of undergoing the Cannizzaro reaction,

[0500/302]
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Marks

1, The electronic configuration of an atom of iron may be represented by

g [H] (R

4s 3d

(7 How does this arrangement for the 3d electrons follow Hund’s ruie of maximum
multiplicity? 1

() Give a similar type of arrangement to represent the electronic configuration for an
iron(F1I} ion. 1

{¢) In the complex 10on, hexacyanoferrate(IIl), two of the 3d orbitals are at a higher energy
level than the other three.

How many unpaired 3d electrons are there in the complex ion? 1

3

2. Commercial  bleaches contain the hypochlorite ion (OCl7) as the bleaching agent. The
concentration of the hypochlorite ion can be determined by adding a sample of the bleach to
excess potassium iodide and ethanoic acid. The iodine released is determined by titrating
against standard sodium thiosulphate solution using starch indicator.

The relevant equations are:
OCI (ag)+2H  (aq) + 21" (aq) — I, (aq) + Cl" (aq) + 11,0 (1)
. _ .
25,0, f{ag)+I,(aq)— 21 {aq)+5,0, (ag)
In an investigation, 10-0 em’ of a commercial bleach solution was diluted to 250cmy’ in a
standard flask. 25-0cm’ samples were pipetted into conical flasks containing excess potassium

. . . . . -1 . .
iodide and ethanoic acid. FEach sample was titrated against 0-10 moll" sodium thiosulphate
using starch as an indicator. The results of the titration are given below.

Burette Reading Titre l/c3113 Titre 2fcm3 Titre 3/01"[13

Initial (-00 14-00 2700

Final 1290 26-55 3945
(a) What colour change is observed at the end point? 1
(/) 'What is the function of the ethanoic acid? i

(¢)  What velume of the sodium thiosulphate solution should be used as the titration value in

the calculation? 1

(dy Calculate the number of moles of hypochlorite 1ons in 250 em” of the diluted bleach. 2
(¢) Calculate the concentration in mol " of hypochlorite icns in the commercial bleach. 2
(7)

[65006/301] Page two




Marks

electron flow

20
Zn(s)

\ | ol

POrous pot —-——-m
N 4

|| || . A o
1 mol ™! ZnS0,(aq) I mol I Co50,(aq)

-
N _/

When the above cell is operating under standard conditions, the reading on the voltmeter is

048 volts.

(a) Calculate the standard reduction potential for the half reaction

Co™ (ag) + 2e — Co(s) 1
(£ Calculate the standard free energy change for this cell. 3
&)

[Turn over
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Marks

Consider the reaction
NO,(g) + CO(g) — CO,(g) + NO (g)
for which the rate equation has been shown by experiment to be
Rate = k [NO,]*
The first stage of this two stage reaction is the rate determining step (r.d.s.).
The equation for this stage is

NO, (g) + NO, (g) = NO,{g) + NO {g)

{@y Worite the equation for the second stage which completes the reaction. 1

The table gives kinetic data for the above reaction at constant temperature.

Retative [NO,] Relative [CO] Relative Rate
1 | 1
2 1 %
2 2 A
{6y Determine the values for x and y in the table, 2

The diagram below {not to scale) shows the energy change for the first stage of the reaction.

The enthalpy change, AH®, for the overall reaction 13 =226 kJ.

4 1 EA r.d.s.

Energy/k]

—— Stage 1| —m

A

Reaction Pathway

(¢} Copy the diagram into your answer book and complete it, with labels, to show:

(1) the completed energy diagram for the second stage; ' 1
(ii} the activation energy, E,, for the second stage; ‘ 1
(iii) AH® for the overall reaction. : 1

(6)

[0500/301] Puage four




5. One of the reactions in the production of a nuclear fuel from U0, is

UO,(s) +4HE(g) = UF(s) + 2H,0 ()

The data in the table below refer to the substances at 298 K.

(a) Use the data to calculate the entropy change for the reaction at 298 K.

{(5) Determine by calculation whether the reaction is feasible at 298 K.

AH = -244 %]

Substance $°1K ™" mol™
U0,(s) 77
HF{(g) 174
UF,(s) 152
H,0{g) 189

Marks

)

6. ST, is a useful fluorinating agent capable of converting the carbonyl group (>C = O) in organic

compounds to the \/\C,F7 group without affecting other functional groups.

In the SF, molecule there are 4 bonding pairs and 1 non-bonding pair of electrons.

(a) Draw the shape of the SF, malecule,

(b) Draw the structural formula and give the name of the compound formed when

3-methylbutanone is reacted with ST,

[0500/301]
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Marks

7. Grignard reagents have the general formula RMgX| where R = an alkvi group and X = a halogen
atorr.  Preparation involves reacting an alkyvl halide with magnesium in dry ethoxvethane {an
ether) to prevent hvdrolvsis occurring.  The Gngnard reagent methvl magnesium iodide,
CH, Mgl was reacted with carbon dioxide

CH,Mgl + CO, — CH,COOMgl

followed by hydrelysis with dilute sulphuric acid ;

CH,COOMgI + H,0 — “Y+ Mg(OH)I |

a1}

The organic product “Y” disselves in the ether and the magnesium compound dissolves in the

dilute acid, giving two immiscible lavers.
(&)  Suggest how "Y' can be jsolated. 1

() Give one advantage and one disadvantage of using an ether as a solvent for chemical
reactions, 2

The infra-red spectrum for a pure sample of “Y" shows a broad absorption band in the range
35002500 cm ™" and at Jeast one other characteristic absorption band, apart from those due to
C—H bonds.
() Use the information above and page 15 in your Data Booklet to
(1) identify “Y", and
{i1) suggest the wavenumber range of the other main absorption band. 2

{dh Txplain why, in a Grignard reagent, the methyl group acts as a nucicophiie, whereas in
methvl iodide, the methyl group acis as an electrophile, 2

(7)

8. A syntheric route to the analgesic compound (D) is shown below. "T'he percentage vield for each
step is given below esch arrow,

OH OH O OH
ethanoie anhvdride
— R —— -
65 % 95 Y 80 Y%
step 1 step 2 _ step 3
NO, NH, O N
B NN
, > H
(A} (B) (C) l
CH,
()
(@) Name reactant (A). 1
(by What nitrating mixture would be used to react with (A) in step 17 1
(¢)  Which type of reaction tikes place in step 2? i

(¢ Calculate the mass of analgesic which would be formed starting from 43-6g of

compound (C}. 3
(¢y  Draw the structure of the organic compound formed when compound (C) is reacted with
{1) dilute hydrochloric acid, 1
{(i1) sodium hydroxide solution. 1
(8)

[0500/301] FPage six
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9, 250cm” of sulphurous acid solution was prepared by dissclving 16 g of sulphur dioxide in water
at 208 K.

- . . . . -1
{a) Culeulate the concentration of the acid solution in moll™. ) 2

(b Using vour answer to (a) and page 14 of vour Data Bookler, calculate the pli of the acid
solution. 3

(¢} Why is this acid solution unsuitable for use as a primary standard? i

{d)y 1If this acid solution is standardised using a strong alkali, what will be the approximate pH
range of the indicator needed for the titration? 1

g

10. The recveling of scrap nickel to obtuin the pure metal invelves the production of the gaseous
complex, Ni(CO),. The complex forms when carbon monoxide s passed over the heated serap.
T'o separate the pure nickel, the complex is passed over nickel pellets which are at a hgher
temperature. Carbon monoxide is recyeled.

The data in the table below relate to the carbony! complex.

Temperature/K Complex

248 Melts
316 Boils |
473 Decomposes :

(@) Suggest

{1) a suitable temperature for the preduction of Ni(CO),, 1 |
. .. . . \
(i) the minimum temperature to which the nickel pellets must be heated. 1 ;
|
{5) 'What is the oxidation number (state) of nickel in the complex? 1 |

3

[Turn over
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11, Titanium is the fourth most abundant metal in the Earth’s crust. [t is stronger than steel, 1s
resistant to corrosion and its allovs are used in rocket and jet engines. Tfuture use might be in
the manufacture of car parts.

(a) With reference to the Data Booklet, suggest an additional reason why titanium is preferable
to steel Tor the uses described above.

The Ellingham diagram below indicates that it is feasible to reduce rutile {T10,), the common
ore of titanium, with carbon.

—200

—400 -

AG[k] mol™ =600 {- - =200

—800 1

-1000

1200 [ ———— e g

¥

T
0 1000 2000
T/K

(5 {1} State a range of temperature at which this reduction can take place.

{ii) Give a reason why carbon on its own is not used for this reduction,
(¢) Name onc other substance shown on the diagram that could reduce rutile.

(d) Trom vour knowledge of the actual process by which titanium is extracted from rutile,
suggest a reason why it would be uneconomical at present to use taniumn for the
manufacture of car parts.

[G500/301] Page eight
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Marks

12. The diagram below (which is not drawn to scale) shows the enthalpy changes for the formation
of the hypothetical compound, MgCl, from its elements in their standard states.

Mg (g) + 3e + 3C1(g)

A £
Enthalpy, H ' A, AH, =-1092 k]
Mg (g) + 3e + 13 Clyg) . )
A ¥ Mg™ (g} +3C1 {g)
AH, AH, =-5437 k]

v Mg™ (C17),(5)

Mg (g) + 11 Cl(g)

AH, = 148 k]

Mg (s} + 13 Cl{e)

{@) What names are given to the enthalpy changes represented by

(i) AH,, 1
{11} A7 1

()  Write down values for the enthalpy changes represented by
(i) AH,, - 1
(i} AH,. 1
{¢) Calcutate the standard enthalpy of formation of MgCl,, 1
(5)

[Turn over
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13. The oxidation of alcohols to carbenyl compeunds is a fundamental transformation in organic

chemistry. A great number of oxidising agents can effect the conversion of an alcohol to a
carbonyl compound. However, the susceptibility of aldehydes to further oxidation narrows the
choice of reagent for the oxidation of primary aleohols to aldehydes in good vield.
Hexamethvlenetetramine-bromine, an casily handled solid reagent, allows for conversion of
orimary and secondary aleohols into aldehydes and ketones respectively. These reactions share
the virtues of ease of operation, simplicitv of preduct isolation, formation of products in high
vields and the absence of side reactions.

The hexamethylenetetramine-bromine reagent is readily prepared by adding bromine to a
chloroform solution of the amine. The solid reagent is very stable at room temperature and has
no offensive odour of bromine or amine.

As shown in the table below, secondary alcchols are oxidised more easily than primury ones
using this complex, but primary aromatic alcohols can be readily oxidised to aldehydes in good
vields. The oxidation rate decreases considerably in aromatic alcohols when there is an electron-
withdrawing group on the benzene ring.

In conclusion, hexamethylenetetramine-bromine is an  oxidant which promises to be
cconomical, convenient and efficient for a wide variety of cases,

Entry Reactant Reaction Timefhour
1 CH,CH,CH,CH,0H 30
2 CH,OH 13
3 CH,0OH 31
NO,
4 CH,CH,CH{OH)CH, ' (3
5 CH{OH)CH, 0-7
6 cyclopentanol 0-5
7 cyclohexanol 0-2
8 cyclooctanol 0-03

[0500/301] Page ten




(a)

{b)

(¢}

(d)

Name a reagent, other than hexamethylenetetramine-bromine, which can oxidise both

primary and secondary alcohols.

State,
(i) the main advantage
(ii} two other reasons
for using hexamethylenetetramine-bromine to oxidise primary aleohols rather than using

other oxidising agents.

Giive the numbers of the two entries from the table which can be compared to show that
hexamethyienetetramine-bromine oxidises secondary alcohels more readily than primary
sleohols.
From the information in the table, state,

() which group on the benzene ring has an glectron-withdrawing effect, and

(i) a trend that can be deduced for the oxidation ot cvcloalkanols.

[END OF QUESTION PAPER)
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