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Chloroethane is used as a starting material for the production of ‘time-release capsules’ in
pharmaceutical products. One way of preparing chloroethane is to react chlorine and ethane in
the presence of ultraviolet light.

Which statement is correct about the first stage of the mechanism of this reaction?

@ The CI — Cl bond is split homolytically.
B The Cl —Cl bond is split heterolytically.
C The C - H bond is split homolytically.
D The C - H bond is split heterolytically.

Which pollutant is formed in the internal combustion engine and, if not removed by the catalytic
converter, may become involved in the formation of acid rain?

A B CgHy, c co @ nNo
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On strong heating a hydrocarbon produces ethene, propane and but-1-ene in the mole ratio

h:1:1.

What is the molecular formula of the hydrocarbon?

A C1TH34

Co M

{

C1?H35

C CygHy D CygHy
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11 A sample of the hydrocarbon C.H, , is completely burned in dry oxygen and the product gases are
p y 613 p Y Y OXyg P g
o =)

collected as shown.
[A,:H,1;C,12;0, 16] Cc Hy +10, s (o, + CY, o
Nz |eo n= G%ﬁz_ nCxloo
H,O + CO; + excess of O, sk e:sccess of O, aH
— — —
s o (O (Gloo ux | 3m2s
19 ( 3%)“
E 1—a 1
™ F/M . o b
(] RE N § sodalime v
anhydrous calcium ——" : % \ (to absorb CO,)
chloride s \ %
(to absorb H,0) K \EQ ‘Q.\\_

(
&

The increases in mass of the collecting vessels P and Q of the apparatus are M, and M,,
respectively.

What is the ratio M,/ Mq?

@ o0.41 B 082 C 1.2 D 24

14 The foul smell that skunks spray is due to a number of thiols, one of which is methanethiol,
CH3SH, which burns as follows. 3 3
lou/‘ 1o
CHgSlil + 302 —» COg + 502 + 2H20([\
locm 30;«“3 Q&
A sample of 10cm® of methanethiol was exploded with 60 cm® of oxygen. = 3o unS

What would be the final volume of the resultant mixture of gases when cooled to room

temperature?
@ 50cm’

A 20em® B 30cm® D 70cm®

23 Which hydrocarbon can form a monochloro-substitution derivative which shows both chirality

and cis-trans isomerism? ‘)f H H v\l 5 (A J
e By Ko b = 3'1‘:& neves ot
A CHi;CH=CH;»* H-C < = C Cl'_ “
\ I
B (CH;),C=CH;*~ Z %5 H Ted, M
T T
! . \ 1 { |
@ CH:CH=CHCH.CH. C’ I«\—Cl', -c=c p— ( —-C = ¢c—-C - C\-\'\
) ‘ ) |
H oy VR

27

Carbon disulphide vapour burns in oxygen according to the following equation.

lo
CS1(g) + 30;(g) - CO:(g) + 2504(g)
lzos 3o~ \o SEN

A sample of 10 cm® of carbon disulphide was burned in 50 cm® of oxygen. After measuring the
volume of gas remaining, the product was treated with an excess of agueous sodium hydroxide
and the volume of gas measured again. All measurements were made at the same temperature
and pressure, under such conditions that carbon disulphide was gaseous.

What were the measured volumes?

2o
(o
volume of gas volume of gas after
. 3 ' 3 Y 2o
after burning/cm adding NaOH(aq)/cm -
So :]br‘i&

A 30 0
B 30 20
© 50 20
D 50 40

30 Which equation represents a valid propagation step in the free radical reaction between ethane

and chlorine?

A CHs+CI' > CHCI+H & C, B + CN—> (Hg" + Al
T Vi

CsHsCl+ CI" — CoH4CI* + HCIV

C C;Hg+H" = CoH: + HCIXK

D YC:Hs' + CI® - CoHsCl +W-.Jiew

The cracking of a single hydrocarbon molecule, C,Hz..2, produces two hydrocarbon molecules

only. Each hydrocarbon product contains the same number of carbon atoms in one molecule.
Each hydrocarbon product has non-cyclic structural isomers.

What is the value of n?

A 4 B 6

|

N2 Fan,
CZ \“\C, + CL \JJ‘( -5'\0 .(S'b"‘\e@
s 3 CyuHo = no igeres

C"‘ L‘ lo + Cy L‘b \/



40 Which volume of oxygen measured at room temperature and pressure is needed for complete
combustion of 0.1 mol of propan-1-ol?

(A) 10.8dm° B 12.0dm® c 21.6dm° D 24.0dm’

Cl,cH, ch ol v1lo — 30O, wilo
o-‘ _ o US
oHS on 1,3 O

51 The citrus flavour of lemons is due to the compound limonene, present in both the peel and the
juice.
ety

. Co by 40— 1O, +84,0
C, v (o .
ch, . J’I
v >
e J\‘Cfﬂ)

limonene

What is the mole ratio of carbon dioxide to water produced when limonene is completely burnt in

oxygen?
number of moles | number of moles
carbon dioxide water
A 4 3
@ 5 4
C 5 8
D 9 7




Crude oil is a naturally occurring flammable liguid which consists of a complex mixture of

hydrocarbons. In order to separate the hydrocarbons the crude oil is subjected to fractional
distillation.

(a) Explain what is meant by the following terms.

(i) hydrocarbon ....[71... Comfooﬂgw}mmﬂae%lﬂn&o]w ............

(b) Undecane, C”HH, i= a long chain hydrocarbon which is present in crude oil.
Such long chain hydrocarbons are ‘cracked’ to produce alkanes and alkenes which have
smaller molecules.

(iy Give the conditions for two different processes by which leng chain molecules
may be cracked.

process 1 ..... m(mj ..... C‘QJC\\“ ...... U SSV\J ..... LI?&C."‘?QO‘CGX ........
Yemoudoe. oS o Ao

{(ii) Undecane, C,,H.,, can be cracked to form pentane, C_H, ., and an alkene.
Construct a balanced equation for this reaction.

Pentane, E5H12. exhibits structural isomerism.

(c} (i) Draw the three structural isomers of pentane.

H |‘4 8 ‘? Y
oy R o yH-c-v w iTe -

A | \‘* ! " \ I r‘\
H-C-C-C-C- C—H[g-C-C-c - c-» [y.C —Cc —c-»
| | ’ l \ \ l \ | ! ( :
Howow o HA HoH oy " " "

‘\-‘
isomer B isomer C isomer D

(ii) The three isomers of pentane have different boiling points.

Which of your isomers has the highest boiling point?

ISomer 6

Suggest an explanation for your answer.

I%\SmsxfmJQJ%ﬂ&Mc gJaw&{’t@/e}b"-@ ........

(e) The boiling points of methane, ethane, propane, and butane are given below.

compound CH, CH,CH, CH,CH,CH, |CH,(CH,),CH,
boiling point/K M2 185 231 273

(i) Suggest an explanation for the increase in boiling points from methane to butane.

’]_KLCM-LGV\CJ'wV\JQ}S{ VNSO WP, T W :
M@\’emw\mw}ae(ob&erw\“d\ ...... maller. the
1wacw &(D(eéfce)od'fo«?d ............................................................ . C W,
(i) The isomer of butane, 2-methylpropane, (CH,),CH, has a boiling point of 261 K.

Suggest an explanation for the difference between this value and that for butane in
the table above.

cy,—c—H
)

Ny c,\'\,xf\c_g VJ«\:\@ - (ri ol 1S C\J}



In 1814, Sir Humphrey Davy and Michael Faraday collected samples of a flammable gas, A,

from the ground near Flarence in ltaly.
They analysed A which they found to be a hydrocarbon. Further experiments were then

carried out to determine the molecular formula of A.

{a) What is meant by the term molecular formula?

The mo ¢o1o~( ﬁ’l”\\l‘o\ havs Yo I\Owbe( M&)\-H:e/e,k _________

géa\cwf’ov“& ............................................................................................. [2]

Davy and Faraday deduced the formula of A by exploding it with an excess of oxygen and
analysing the products of combustion.

(b) Complete and balance the following equation for the complete combustion of a
hydrocarbon with the formula C H, .

( 2 |
ExH},-l- (Jr + 5 O, = ....... x Cal .......... + &/LL\),D ......... -
lo 2o lo

(e} When 10cm® of A was mixed at room temperature with 50cm® of oxygen (an excess)
and exploded, 40cm? of gas remained after cooling the apparatus to room temperature

and pressure.
When this 40cm? of gas was shaken with an excess of aqueous potassium hydroxide,
KOH, 30cm? of gas still remained. — o,uaj&/\-

(i) What is the identity of the 30cm® of gas that remained at the end of the
experiment?

@),

.................. L..-...-..........--..--..--..-
(i) The combustion of A produced a gas that reacted with the KOH({aq).

What is the identity of this gas?

-...-..-...-...-...-...-..2. ..................... s

(iiij) What volume of the gas you have identified in (ii) was produced by the combustion
of A7

{O ............... cm?®

(iv) What volume of oxygen was used up in the combustion of A?
....... 2°|:m3 [4]

(d) Use your equation in (b) and your results from (e){iii) and (e)iv) to cakulate the
molecular formula of A.

Show all of your working. 7( 1
AC N J o J(:E\’\§>L —> (0O, + -‘J{L\kC)
lo Qo (o
( 2 \

[3]



11 Heptane, C,H.., is an undesirable component of petrol as it bums explosively causing ‘knocking' in
an engine.

(a) There are nine structural isomers with the formula C,H,., only two of which contain chiral
centres.

(I} Explain the meanings of the terms sfru::fumi isomers and chiral.

structural isomers Cpﬂ‘ "‘& ]’Le, Some e eﬂw( CMW\O\"‘
LU}’ aQH’@(e»} S\Wug)[q(o;}\ co( MY o

chiral ..... CWLC"\‘»»QW\' Wz& ‘\O J_\ b%( «)'DN\.S Jtavowf

g& 7}0 S,
@

(il) Give the structures and names of the two structural isomers of C,H,, which contain a chiral
centre.

C\J,>

(
b ap b d a0, o el beene

e, M,
( ! . \
WC - — - a=Ql, 2,3 - yHpedeme

[4]
(b} (I} Write an equation for the complete combustion of heptane.
(il) Write an equation for the incomplete combustion of heptane leading to the production of a
solid pollutant.

(iily Incomplete combustion can also lead to emission of unbumt hydrocarbons.

State one environmental consequence of this.

’Wua Con3e. 3«%\«0& e s «ELD J@& “"""“”j e ]

(c) The reaction of heptane with chlorine in the presence of UV light produces a wide variety of
products.

Formation of the monochloroheptanes can be represented by the following equation.
CH,, + Cl, - GH,_CI + HCI

{i} MName the mechanizm of the reaction between heptane and chlorine in the presence of
LV light.

ﬁeofaD\ca&SU‘oétmu{\ [1]

(if) Describe this mechanism, usmg suitable equations and including the names of each stage
in the process.

Takoken: CJ& c)\ pE— ZC&
P aa,)m .}C\L CH, cu(u CL\ O /\\/\/\d
a2 o o c\lc&o}r Cl e
C)eHcH,cd, o cncl CM*@’E'A

a\ cH cn m m CL\ LQ e Qj
BCWBCLC\%C\’\;Q‘ ACH (& [5]



