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SECTION A

Answer all the questions in the spaces provided.

1 The equation below represents a reaction between methane and chlorine.

CH(g) + Clao(g) — CH:Cl(g) + HCI(g)

(a) State an essential condition required for this reaction to occur. Explain why this
condition is essential.

uv [fakt of sualight of 450°C or Fiak Hmp. (1)

Condition .00 . Mg v eireesrrrrereresasannsd

Explanation Y. ltghr ete. p (‘o\ndlnemqa ....................

(2 marks)
(b) (i) State the type of mechanism involved in the above reaction.
(Free) cadical subshiuhion 0)
(i) Name the three types of step involved in this mechanism.
Step 1 ....aavhabion W) ( Fh\é ordes)
Sep2 ...pfopagahon ) (Dai pe koo Rarsh
AR by . :
on spelling) A

Sep3 . Eeminghan @) O Y

(4 marks)

(c) In addition to CH3Cl, compounds such as CH,Cl, and CH;CH,Cl may also be formed.
when chlorine reacts with methane. v

(i) Write equations for the two steps in the mechanism by which CH,Cl, is formed

from CH3Cl
' CHgd + - —P CH - + HW Q)
Mok LYgMm- EQUatION 1 ............lcenrerernnsissesssssssisesasisssassssensassensasssssnsnses
moh.fmo(m\'l — .
- ordas DEquationZ ...... eH, Ue « Lo TR CH"Cl‘*d )
3 o¢ CH e + e —n SHadk,

(i) Write an equation to represent a step in the mechanism in which CH3CH,Cl is
formed. cW, . + CHy. —p CHJCH, K '

..... of cHicHix Ky —» chgem ke d. Q)
of CAgWH = « U — CRycH, L (3 marks)

(\Qa./ ot hove CHg CH, U an Pl‘adu-e\')

{RCCQP" CaHg q)

Pemabras obosermce of <« oven mkﬁ Turn over p>
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2 (a) In the manufacture of margarine, unsaturated vegetable oils such as sunflower oil are
hardened.

(i) State the reagent and conditions used in this process.

Hi=0 Reagent ....... Hﬁ ....... em.ob K ] Q) e
7 )

Koz X maxx  Conditions ... N"(c“"““as‘-)(qlb“m‘(rt) .........

M3 Nor 'R .

M3 Hed Yo 145_200% or heak () mav 't:amk pop

YL ¥ Y- 1 OO oyt SO OO AOPUU o IOUE ovtmivaud SOOI ) J-) ST~ & - 3+ 2 SRR
- no ML OAly oword M3 $ MO eowned
(i) Soft and hard margarines are obtained from the same vegetable oil. How does the
structure and the melting point of a soft margarine differ from that of a hard one?
Difference in structure 5°§'\'m°f8°‘“"ew"ﬂamﬂumww
Aok e MOte C=cbewds of U mare unsatufalked thaw hovd movgorine
-N\fq‘\sqy\ ................................................... eeseneicnrancasionranrassecnses L N R P
Difference in melting point sof—k ............... . U)vdtfmn.lhmsfm'(' ...... Q )
(5 marks)
(b) In the presence of reagent X, the alcohol shown below undergoes a reaction to form two
isomeric alkenes.
O
CH3—CI—(I3—CH3
H CH;
(i) Name this alcohol.
~N
2~ mabhyllasnkom - 2-01 () outemodinee
(ii) Give the name of the type of reaction involved in the formation of the two alkenes.
elimusatton of dahudrahon RO
(iii) Suggest the identity of reagent X.
| ©) Hiso, or () Hy POq, - Neame or Rtrek erMulq (l)
(iv) Give the structural formulae of the two isomeric alkenes.
Alkene 1 -  Alkene 2
H
[} - -— -
cHem - G- e SHam = ny
'
W aH4 H <Hy
2 W)
( dadble bond
M ST lat s hew™
(Accepr oy AHAX Mambaguaus §trucky res) (5 marks)

f wutr-trene amd LUy - 2-one OF{-U‘QC‘( allow M2

APW/0102/CHM3/W

LEAVE
MARGIN
BLANK

>



LEAV]
3 3 MARGI
BLANI

3 Propene reacts with bromine by a mechanism known as electrophilic addition.

farm one waleads )

(b) Explain why bromine, a non-polar molecule, is able to react with propene.

MO st Q’nal«\e.’ demse of € fichh c=¢ of € fich T bond of

essepeadPercsocscscaccevesrsncsorasccascsusacsarsartnarsoncascoceene

‘e =d! e~ betwemn rhe Cs. (l)
Cowmods wndmeed dapole A 6(;_ ©)
gpore” tﬁ-sw‘Pwun‘ ..................................................................................................

. ' " (2 marks) .
Com suote M2 browe 345~ ow Brr e~ () Unless a mde'w;a el wllp)

(c) Outline the mechanism for the electrophilic addition of bromine to propene. Give the
name of the product formed.

Mechanism 1§ Mf,¢¢Me, Case NS (wa taaq coakiaw)
f

- m
!
/ Hzcj CH CH'S H‘L C'.-* C@—HCH’S > H.‘_C.— Q‘H C.H3
/ POy curly Q) G, - — &r C 2. 6, B¢
NI (== “r :
<< o) )
’ PN 799K B 0 )
Mot M cowseg, on M3
Name of product ")"dthMQProfMQQ) .......................................
(5 marks)

(d) The polymerisation of propene to form poly(propene) is an important industrial proceés.
Name the type of polymerisation involved.

add. hon Q)]

.......................................................................................................................................................

1 k
NaoY ' ado\ihmd., (I mark)
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4 Two reactions of compound A are shown in the reaction scheme below.

CH;CH,CH,CH,OH
B
CH;CH,CH,CHO
A .
K,Cr,O/H"
Compound C

(a) (i) = State the type of reaction occurring in the conversion of compound A into
- compound B. Identify a suitable reagent Y.

Type of reaction ... e e K e

Reagent Y SOANM ba mhﬁbrh‘t ot Na GH"' or M bt KS)
(Nov Na BHe for Wydregomakiow ‘
(ii) Write an equation for the conversion of compound A into compound C.
Use [O] to represent K,Cr,0,/H" .
CH3CH,CH, CHO ¢ [o] —> ©CHyCH, CH, CooH )

------------------ e eescescasersrasansnssusctctsetssrsasantastenen

oftgX LTl ovrS afowe (3 marks)
m"k C:H,CHO * Q;H-'CﬂQH

(b) Functional group isomerism is one type of structural isomerism.

(i) Explain what is meant by the term functional group isomerism.

LEAVE
MARGIN
BLANK

()

(compavads) wnth same mAleedas formula. of ramloss ¥ hype of cbewmis )

..................................

Ltk b Wilkgkoms aftamged ue fiffuerk funchonad 9 Cowf) Q)
X or T - o —

(i) = Give the name or structural formula of a functional group isomer of compound A
which contains only one functional group.

butomane av  CHICOOAL CHy ...

: - 3 ks

of L‘-H'k\"b&(o?‘”‘m o¢ C\H,_ C{: (3 marks)
LH:‘ o,c' L

of oY MM sl-mdvro.
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(ii)

APW/0102/CHM3/W

State what is meant by the terms empirical formula and molecular formula.

(actuel) pambas of  ohkems of comh dawenk

Molecular formula .x.............f.. o eeeeeerecerserssorssesessssssssssssessensio e ereres e erere e eres

PM W~ o~ WJ* of ma(LwLo. (D

.............................................................................................................................................

Deduce the empirical formula and the molecular formula of compound D

(M, = 116) which contams 62.07% carbon, 10.34% hydrogen and 27.59% oxygen

bymass. ¢ “ o
. W
R 11 & A o3¢ o T i,
................ fahe CiHig 2316:( . Gmp. foem. = CsHea ()
............... Mot Farm (= 'G5 < Cehe) = CeHaO, )

---------------------------------------------

6-‘: o rtedk amswe, W Otkamg Py -useuHa.ﬂ)(5markS)

TURN OVER FOR THE NEXT QUESTION

Turn over p>

LEAVE '
MARGIA
BLANK



36

5 (a) The equation below shows the reaction of 2-bromopropane with an excess of ammonia.
CH3;CHBrCHj; + 2NH; — CH3;CH(NH,)CH3 + NHBr

Name and outline the mechanism involved.

Name Of MECRANISN ......uuenecierreeieile ettt st casaes

Mechanism . ; | W . ’
~Srang dS(NlO. '_ ‘ 3[&’(!) ) ‘ 3 (N’S %) ?:;hwrrtd"
.8, oav o-8f CH{-¢ s S c,us-c‘_—-H S gp-ﬂoz an
Adsta ¢ 1 - @ — waud wren

Q‘-\&l‘ L‘) =t U NoH

molic) tNM,

(5 marks)

(b) When 2-bromopropane is heated with ethanolic potassium hydroxide, an elimination
reaction occurs. State the role of potassium hydroxide and outline a mechanism for this

reaction.
Role of p&tassium hydroxide ... ﬁ asa )
Mechanism
W \
RV "
3 e — ey, ~C Q)
9 P4 2
Hn—C<4 |
{ - cH .
~ t: OM
a)

AN
M2 Y c_as—-'C"‘-”H

A
® H (5 marks)

C oMW~

*
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SECTION B

Answer both questions below in the space provided on pages 9 to 12 of this booklet.

6 (a) Gasoil (diesel), kerosine (paraffin), mineral oil (lubricating oil) and petrol (gasoline) are
four of the five fractions obtained by the fractional distillation of crude oil within the
temperature range 40-400°C. '

Identify the missing fraction and state the order in which the five fractions are removed
as the fractionating column is ascended. Give two reasons why the fractions collect at
different levels in the fractionating column. (4 marks)

(b) Thermal cracking of large hydrocarbon molecules is used to produce alkenes. State the
type of mechanism involved in this process. Write an equation for the thermal cracking
of G;1Hys in which ethene and propene are produced in a 3:2 molar ratio together with
one other product. (3 marks)

(c) Write equations, where appropriate, to illustrate your answers to the questions below.

(i) Explain why it is desirable that none of the sulphur-containing impurities naturally
found in crude oil are present in petroleum fractions.

(ii) The pollutant gas NO is found in the exhaust gases from petrol engines. Explain
why NO is formed in petrol engines but is not readily formed when petrol burns
in the open air.

(iii) The pollutant gas CO is also found in the exhaust gases from petrol engines.
Explain how CO and NO are removed from the exhaust gases and why the
removal of each of them is desirable. (10 marks)

7 Ethanol is produced commercially by fermentation of aqueous glucose, CgH;,0¢
State two conditions, other than temperature, which are necessary for fermentation.
Explain why neither a low temperature nor a high temperature is suitable for this reaction.
Give two advantages of this method of production over that by the direct hydration of ethene.
Write an equation for the production of ethanol by fermentation and an equation for the
complete combustion of ethanol. -~ (8 marks)

END OF QUESTIONS

............................................................................................................................................................................
............................................................................................................................................................................

............................................................................................................................................................................
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SECTION B

Question 6

(@

)

©

®

(i)

(iii)

Missing fraction = naphtha (allow naphtha from list if not quoted separately)

Order = mineral oil (lubricating oil), gas oil (diesel), kerosine (paraffin),
naphtha, petrol (gasoline)

(mark order consequential on M1) (if no missing fraction given, M2=0)

(accept correct reversed order)

Negative temperature gradient on the column

_or temperature of column decreases upwards

Larger molecules or heavier fractions condense at higher temperatures or
lower down the column or reference to different boiling points (ignore mp)

Type of mechanism = (free) radical / homolytic fission - used in complete
sentence/phrase

CZ',HM — 3CH, + 2C3Hs + GCoHy correct alkenes
Accept CH;CH, & CH,CHCHj all correct

Sulphur (containing impurities) burn to form or forms SO, er oxides of
sulphur (if oxide identified, must be correct)
Or equation: e.g. S +0; —» SOorH,S + 120, —» SO, + H;O

Leading to acid rain (must have specified oxides of S or burning)
or toxic product or respiratory problems '

NO formed by reaction between N, and O, from the air
Or N, + O - 2NO

High combustion temperature or spark in engine
provides E, or sufficient heat/energy to break N=N bond

Need to remove NO as forms acid rain or toxic product or causes respiratory
problems

2NO + O; — 2NO,

4N02 + 02 + 2H20 e d 4HN03

Need to remove CO as it is poisonous

Catalytic converter

uses PYRh/Pd/Ir  (wrong answer cancels a correct one)

provides active sites / reduces E, '

Forms N, + CO,

2NO +2CO — N, + 2CO, (correct equation worth last 2 marks)

€))
¢))

0
)
)

1)
1)

D

0y

1)

¢y
D

1)

(D
0))

(D

0]
4y
(1)
(1)
D

Max
10

Total
17
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_ Advantage 2
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Conditions = two from yeast (anywhere in question)
Air excluded or sterile/clean |
(Ignore references to pressure/temperature/aqueous/dark/high alcohol conc)

Temperature too low inactivates/deactivates enzymes or reaction too slow
Temperature too high destroys or denatures yeast/enzymes
(Not — kills enzymes; no t — deactivates here)

Advantage 1 = .sugar/glucose/carbohydrate is renewable resource/source
= production uses low level technology/cheap equipment
(Ignore references to energy. Do not allow contra-arguments about ethene)

C5H|206 - 2CH3CH20H + 2C02 balanced

CszOH + 302 e d 2C02 + 3H20 balanced

(Allow C:HsO but penalise C;HsHO once)

-

)

(1)
M

1)
)

0))
0))

Total



	
	
	
	
	
	
	
	
	
	
	
	



