
9 Examiner
only

(1092-01) Turn over.

(b) Dichloromethane, CH2Cl2, has been an important material in many paint strippers.

(i) Describe how it can be made from chloromethane and chlorine in the presence of
ultraviolet light.
Your answer should include:
• the type of bond fission occurring in the initiation stage;
• a description of the initiation stage including an equation;
• two equations representing the propagation stage;
• an equation for the termination stage giving dichloromethane. [6]

(QWC)   [1]
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(ii) The mass spectrum of the products obtained by making dichloromethane in (i) shows
a molecular ion peak at m/e 98. The compound giving this molecular ion contains two
35Cl atoms in each molecule.
Suggest a molecular formula and a displayed (structural) formula for this compound,
explaining how it might be formed. [3]
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11 Examiner
only

(1092-01) Turn over.

(b) 1-Bromobut-2-ene can be made from but-2-en-1-ol.

(i) Use the infrared absorption frequencies given in the Data Sheet to explain how you
would know if a sample of 1-bromobut-2-ene contains unreacted but-2-en-1-ol. [2]
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(ii) Use your understanding of intermolecular forces to explain why but-2-en-1-ol has a
higher boiling temperature than 1-bromobut-2-ene.
Your answer should include:
• a description of all the intermolecular forces present for each compound;
• the relative strengths of the intermolecular forces present. [6]

(QWC)   [2]
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(1092-01)

9. (a) Compound A contains carbon, hydrogen and oxygen only. It has a molar mass of
88.1 gmol –1. Quantitative analysis of the compound shows that its percentage composition
by mass contains 54.5% carbon and 9.10% hydrogen.
Calculate both the empirical and molecular formulae of compound A. [4]
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(b) Propan-1-ol has the infrared spectrum below.

(i)Using the data sheet, state how this spectrum confirms which functional group is present
in propan-1-ol. [1]
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(ii) Propan-1-ol can be completely oxidised to form compound B.
Name compound B and state how you would expect its infrared spectrum to differ
from that of propan-1-ol. [2]
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(c) Propan-1-ol can also form propene by a dehydration reaction.
Name a suitable reagent for this reaction. [1]
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9. 3

 (a) —O, C—O and O—
each of 

these three

—

 (b)

  3

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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SECTION A

Answer all questions in the spaces provided.

1. 

 

 

2. 

 Equation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 pH of solution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3. 

 systematic name

 

4. 

 (a) 

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  to  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) 
–1 is used rather than the 

—

–1.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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10. (a) 

 

 

  Nucleophile  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 

sodium hydroxide.

  2 2
      

2

      
2

propene

—      2 — — — —

δ+—Brδ– Br..

——

——

——

Jan 2012
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 A –1

 B –1
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5. 

Monomer

 Total Section A [10]

C C C

H H

HH

HH O

CC
H

H

CN

COOCH3

propanone
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 (b)

 

 

 

 

 (c) 
and iodine are shown below.

  2.

 QWC

 

 

 

 

 

 

 

 

 Section B Total [70]

iodine

Jan 2012
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8. (a) Compound X

 (i) Find the empirical X

 

 

 

 

X are shown below.

100 20 30 40 50

of X

 

 

 

X
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 (c) 

 (i) Draw the displayed
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 (c) E Z
E Z

 

 

 

 

skeletal formula for Z

 (d) 

  Reagent(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Condition(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 

 

  

  Total Section B [70]

END OF PAPER

© WJEC CBAC Ltd. Turn over.
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8. (a)

  State one one

  Effect on the human body  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  Effect on society  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (b) 

 
 [4]

  Reaction type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Mechanism
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12. (a)	 Petroleum	(crude	oil)	is	separated	into	useful	parts	by	fractional	distillation.

	 (i)	 Briefly	describe	how	fractional distillation	can	be	carried	out.	 [2]

 

 

 

	 (ii)	 A	fraction	is	treated	further	to	give	a branched-chain	alkane.	The	mass	spectrum	
of	this	alkane	shows	a	molecular	ion,	M+,	at	m/z	72.

	 	 Use	this	 information	to	give	the	molecular	 formula	and	then	suggest	a	displayed	
formula	for	this	alkane.	 [2]

 (b) Cracking	is	a	process	that	is	used	in	the	petroleum	industry	to	obtain	smaller	alkanes	and	
alkenes	from	larger	alkanes.

	 (i)	 State	why	this	process	of	making	smaller	molecules	is	carried	out.	 [1]

 

 

	 (ii)	 Methane	is	one	of	the	products	when	nonane,	C9H20,	is	cracked.	The	other	products	
are butane and butadiene, C4H6.

	 	 	Give	an	equation	that	represents	this	reaction.	 [1]

 

Jan 2014
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 (d) Study	the	reaction	sequence	below	and	then	answer	the	questions	that	follow.

© WJEC CBAC Ltd.

HOH2C CH2OH

C C

H H

ClH2C CH2OH

C C

H H

H C C H

HOH2C CH2OH

H H

H C C H

HOOC COOH

H H

H C C

H

H C

O

C

H O

O

compound	A

compound	C

compound	D

compound	E

compound	B

reagent	W
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	 (i)	 Compound	A	is	a	(Z)-isomer.

	 	 Write	the	displayed	formula	of	the	(E)-isomer	of	compound	A.	 [1]

	 (ii)	 State	the	name	of	reagent	W	and	the	solvent	in	which	it	is	dissolved.	 [1]

 

	 (iii)	 State	the	name	of	a	catalyst	used	in	the	hydrogenation	of	compound	B	to	produce	
compound	C.	 [1]

 

	 (iv)	 The	infrared	spectra	of	compounds	D and E	are	taken.

	 	 Use	the	Data	Sheet	to	explain	how	the	infrared	spectra	can	be	used	to	distinguish	
between	compounds	D and E.	 [2]

 

 

 

 

  Total	[14]

 Total Section B [70]

END OF PAPER

© WJEC CBAC Ltd. Turn over.
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 (b) Compound C is a compound of carbon, hydrogen and bromine only. Bromine has two 
isotopes, 79Br and 81Br, in equal abundance. Use all the information below to deduce the 
structure of compound C, giving your reasoning. [6]

 QWC [1]

 • Compound C contains 29.8 % carbon, 4.2 % hydrogen and 66.0 % bromine by 
mass.

 • The mass spectrum of compound C contains peaks at m/z of 15, 41 and a pair of 
peaks at 120 and 122.

 • The infrared spectrum of compound C has absorptions at 550 cm−1, 1630 cm−1 and 
3030 cm−1.

 • Compound C is a Z-isomer.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Total [12]

Section B Total [70]

END OF PAPER
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