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(a) State the name of

2

Answer all the questions.

() CHaCHLCHOH oot sss s sss s s 1]
(i) /Y ............................................................................................. [1]

OH
(b) Whatis the molecular formula of (CH,),CHCH(CH,)},? wovreeniccce [1]
(c) Whatis the empirical formula of  (CHZ),CHCH(CH,),7 wveeeicee e (1]
(d) To which homologous series does (CH,),CHCH(CH,), belong? ............c...ccccominninne. [1]

{e) Show the structural formula of a primary, a secondary and a tertiary isomer of C,H,Cl.

primary

secondary

tertiary
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[3]
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(a) When chicrine, CL,, reacts with methane or with ethene the Ci-Cl bond undergoes vee

fission. The bond fission occurs by a different process in each reaction.

{i) Explain what is meant by the term bond fission.

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

............................................................................................................................... [1]

(i) State the type of fission of the CI-Cl bond in the reaction between Cl, and
MEHNANE, oo e e s e e e e e s e e
L2 (g T=T S O O RS OSRTRRYIN 2]

(i) Write a balanced equation to illustrate each type of fission of the CI~Cl bond.
............................................................................................................................... (2]

(b) The products tormed by fission of the CI-Cl bond can then react with a range of organic
chemicais. Identify the product of CI-Cl bond fission that could behave as:

B NUCIBOPNIIE, ittt ie et ee e v re et ee v atetam e et s et —erar e —_b——e ———tnertbtne et it aeeeaeneee

an eleCtroPhile, oo e b n e e e s e
afree radiCal. s [3]

[Total : 8]

2812 jan02 [Turn over



3

Downloaded from http://www.thepaperbank.co.uk

4

The table below gives the names and molecular formulae of some alkanes present in crude

oil.

(@) @)
(i)

(iii)
(b) (i)

name molecular formula
methane CH,
ethane C,Hg
propane C4H,
hexane CsHyy
octane CgHyg
decane CioHao
octadecane CsHag
What is the general formula of the alkanes? ... (1]
What is the difference in formulae between successive members of the alkanes?
............................................................................................................................... [1]
Suggest the molecular formula of the alkane hexadecane? ..............cuueeeeenen.... 1]

Explain why the cracking of long-chain atkanes such as octadecane is important.

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

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

(i) Under certain conditions octadecane, C,4H,,, can be cracked into hexane and an
alkene. What is the molecutar formula of the alkene?
............................................................................................................................... 1]

(c) Hexane can be cracked further into propane and propene as shown below.
|
H H H H H H C—
(I:Tcl:Ttlz acle\(I: + \CbC\H
—————— ——
// \C/ \\C/ \\H H~/ \C/ \\H / \
H / H \ H H | H H H
H H H
hexane propane propene
(i) Predict the value of
bond angle ‘a’ in propane ............. and bond angle ‘b’ in propene ............. [2]

2812 Jan02

For
Examiner’s




Downloaded from http://www.thepaperbank.co.uk
5

(i) Propene is unsaturated and contains a n-bond. Explain, with the aid of a diagram,
how p-orbitals are involved in the formation of the n-bond in propene.

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

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

........................................................ 2

(iii) Describe how propane and propene could be distinguished by a simple chemical
test.

............................................................................................................................... (2]

(d) A major commercial use of propene is the production of the polymer poly(propene).

(i) Draw a section of poly(propene) showing two repeat units.

2]
(ii) State the type of polymerisation ... (1]

(e) Hydrocarbon polymers such as poly(propene) can be disposed of by using land-fill sites
or by burning in an incinerator.

(i) State one disadvantage of disposal in a land-fill site.

............................................................................................................................... (11

{iil) State one possible advantage and one disadvantage if they are disposed of by
burning.

AAVANTAGE ettt s e e s as e n s

disadvantage . e

................................................................................................. 2]

[Total : 18]
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Halogenoalkanes are polar molecules and react with nucleophiles.

(a) The displayed formula of chloromethane is shown below. Label the dipole on the C-C!
bond.

(1]

(b} Chloromethane is hydrolysed by aqueous sodium hydroxide in a nucleophilic
substitution reaction. An equation for this reaction is shown below.

CHSCl +OH — CHSOH +Cl~

(i) What is meant by the term nucleophile?

(ii) Show, with the aid of curly arrows, the mechanism of this hydrolysis.

[2]

(¢) (i) What would happen to the rate of hydrolysis if chloromethane were replaced by
iodomethane? Explain your answer.

(i) Suggest a reagent that could be used to compare the rate of the hydrolysis of both
halogenocalkanes. State what you would see in each case.

g2 0 1] o O
observation(s} with chioromethane ..........c.oooiooiiiiiiooeee e

2812 JjanG2
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(d) Compound D has the following composition by mass: C, 12.76%; H, 2.13%; Br, 85.11%. |
(i) Calculate the empirical formula of D. Show your working.
(2]
(ii) Compound D has a relative molecular mass of 187.8.
What is the molecular formula of D? Show your working.
(2]
(iii) Identify two possible structural isomers of D.
(2]
(e) Complete hydrolysis of D forms ethane-1,2-diol, which is used as anti-freeze in cars.
(i) Draw the displayed formula of ethane-1,2-diol.
[1]
(ii} Which of the isomers in (d)(ifi) is D. Explain your answer.
[1]
(iii) Write a balanced equation for the complete hydrolysis of D.
............................................................................................................................... [2]
(iv) Suggest why ethane-1,2-diol is suitable for use as anti-freeze
............................................................................................................................... 1]
[Total : 22]
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Alcohols can react with carboxylic acids to produce esters. Esters are often described as
having ‘fruity smells’.

The following experiment was carried out to produce the ester, CH,COOCH,CH,CH(CH
which contributes to the flavour of ripe pears.

a2
An 8.8g sample of 3-methylbutan-1-ol, (CH,),CHCH,CH,OH, and 6.0g of ethanoic acid,
CH,COOH, were mixed in a flask and 2.0g of concentrated sulphuric acid were added. The
mixture was refluxed for four hours and then fractionally distilled to give the crude ester, The
ester was washed repeatedly with aqueous sodium carbonate, to remove any acid present,

until there was no more effervescence. The mixture was distilled and 7.8g of pure ester
were obtained.

(a) By referring to the experimental procedure above,

(i) state the role of the concentrated sulphuric acid,

............................................................................................................................... [1]
(i) explain the meaning of refluxed, ... ———
............................................................................................................................... [1]
(ili) suggest which gas was responsible for the effervescence.
............................................................................................................................... [1]
(b) The equation for the esterification is given below.
O 0o
4 /7
H30-~C\ + HOCH_CH,CH(CH,), -—-HQC—C\ + H,0
OH OCH,CH,CH(CH,),
(i} Calculate the relative molecular mass of CH,COOH.
ANSWET ..ot {1]
(if) Calculate how many moles of CH,COOH were used.
ANSWEN ..ooiiriicircccieee e [1]

2812 JanD2
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(iii) Deduce the theoretical yield, in moles, of the ester CH,COOCH,CH,CH(CH,),.

ANSWET «..cereeeevieveenrevvesseeaens 1]

(iv) The student produced 7.8g of the pure ester, CH,COOCH,CH,CH(CH,),
(M, = 130). Calculate how many moles of pure ester were produced in this
experiment.

(v) Calculate the percentage yield of pure ester obtained in this experiment.

(c) Butan-1-ol, CH,CH,CH,CH,OH, reacts with a carboxylic acid to produce ester, E,
which is found in pineapples.

CH3CHoCHy——C

——CH,CHoCH,CHg
E

{i) Draw the displayed formula of butan-1-ol.

(1

(i)} Draw the structure of the carboxylic acid used to produce E.

(1]

(iii) Write a balanced equation for the formation of E from butan-1-ol.

(1]
[Total : 11]
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6  The structure of linalool, C,,H;;0, which occurs naturally in rose oil, is shown below. l
fhs HaC OH OH
3
c A N on
2
3 H Ha H
structural formula skeletal formula
(a) Identify the two different functional groups present in linalool.
..................................... and [2]
(b) Linalool reacts with hydrogen in the presence of a catalyst. A fully saturated compound,
A, is produced.
(i) Explain what is meant by the term saturated.
............................................................................................................................... [1]
(ii) Suggest a suitable catalyst for this reaction. ..., [1]
(iii) Compiete the reaction scheme below.
r ™ r
fre HaC OH
l H, 3 \ / excess H,
C C C CHy | ———
H C/ \C/ \C/ \C/ + a suitable
} H Hp H catalyst
\_ Y, \_ compound A
[2]
(iv} Draw the skeletal formula of A.
(1]
[Total : 7]
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7 (a) Explain what is meant by the terms structural isomerism and cis-trans isomerism. In

your answer refer to isomers of C,H,; only. Clearly identify by formula and by name
each isomer and state the key feature required for each type of isomerism.

(In this question, 2 marks are available for the quality of written communication)

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

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

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

Question 7 part (b) overleaf
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Question 7 continued.

(b) Under certain conditions alkenes such as propene can react to form alcohols. State the
reagents and conditions required. Write a balanced equation and explain why it is
possible to produce two different alcohols.

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

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

[Total : 16]
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