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1. Crude oil is a source of many hydrocarbons.
The skeletal formulae of some of these hydrocarbons are shown below.
[image: ]
a. Explain why compound A is both saturated and a hydrocarbon.
	
	
	[2]
b. What is the empirical formula for component A?
	[1]
c. Give the letters A, B, C, D, E, F, G, H or I, of two hydrocarbons that are structural isomers of each other.
	 and	 	[1]
d. Explain why hydrocarbon D has a higher boiling point than hydrocarbon C.
	
	
	
	[2]
e. Hydrocarbons G and H are stereoisomers of each other.
Explain what is meant by the term stereoisomer.
	
	
	[2]
f. Construct the equation for the complete combustion of hydrocarbon C.
	[2]
g. A hydrocarbon molecule, C16H34, is cracked to form an octane molecule and two molecules of but-2-ene.
Construct the equation for this reaction.
	[2]
h. Compound I is 3-methylheptane. It does not contain a functional group.
[image: ]
i. What is meant by the term functional group.
	
	
	[1]
ii. Compound I reacts with chlorine in the presence of ultraviolet radiation to give several structural isomers of C8H17Cl.
How many structural isomers could be formed in this reaction?
	[1]
iii. The mechanism of the reaction involves radicals.
What is meant by the term radical?
	
	[1]
[Total: 14]
2. 
3. Ethanoic acid, CH3COOH, is used to make esters.
Some information about two of the processes used to make ethanoic acid is given below.
[image: ]
a. Suggest three advantages of making ethanoic acid using Process 1 rather than Process 2.
	
	
	
	
	
	[3]
b. 
c. The other products formed in Process 2 are carboxylic acids, aldehydes and ketones.
A research chemist investigates some of these other products of Process 2.
i. The research chemist isolates product J.
The infrared spectrum of J is shown below.
[image: ]
The chemist also finds that 0.172 g of pure sample J contains 2.00 x 10–3 mol of J.
[image: ]Suggest, with reasons, one possible structure for J.
In your answer you should link the evidence with your explanation.
	
	
	
	
	
	
	
		
	[5]


ii. The chemist isolates another product, the carboxylic acid K.
K has the molecular formula C4H8O2.
Suggest a possible structure and name for K.
Structure




Name	[2]
[Total: 10]
4. The mechanism of the reaction between H2(g) and Cl2(g) involves initiation, propagation and termination.
a. The initiation step is the homolytic fission of the covalent bond in a chlorine molecule.
Write an equation to show this homolytic fission.
	[1]
b. Complete the following equations which show the propagation steps.
[image: ]	[2]
c. Suggest equations for two termination steps.
	
	[2]
[Total: 5]
5. 
6. Concentrated H2SO4 is used as an acid catalyst in the elimination of water from alcohols.
There are several alcohols that are structural isomers with the formula C5H11OH. When these alcohols are 
heated with H2SO4 they form alkenes.
C5H11OH  C5H10 + H2O
a. Pentan-1-ol is a structural isomer of C5H11OH that is a primary alcohol.
Draw the structure of another structural isomer of C5H11OH that is a primary alcohol.


[1]
b. Pentan-2-ol is a structural isomer of C5H11OH that is a secondary alcohol.
Pentan-2-ol is heated with H2SO4.
There alkenes are formed, L, M and N.
· L and M are stereoisomers.
· N is a structural isomer of the stereoisomers L and M.
Draw the structure of the alkenes L, M and N.
[image: ] 	[3]
c. One structural isomer of C5H11OH is an alcohol that cannot be oxidised by heating with acidified potassium 
dichromate(VI).
Draw the structure of this alcohol.


[1]
[Total: 5]
7. Mass spectrometry is used in analysis.
Compound O contains carbon, hydrogen and oxygen.
The mass spectrum of compound O is shown below.
[image: ]
a. Identify the m/z value that corresponds to the molecular ion.
	[1]
b. Write the formula of the ion that gives rise to the peak at m/z = 31.
	[1]
c. Suggest the molecular formula for O.
	[1]
[Total: 3]
8. 
9. Chlorofluorocarbons, CFCs, were once used as propellants in aerosols. CFCs contribute to ozone depletion in the 
upper atmosphere.
a. A CFC has the formula of CF2Cl2.
State the three-dimensional shape of a CF2Cl2 molecule and the F-C-Cl bond angle
Shape  	
Bond angle  	[2]
b. Two reasons that CF2Cl2 was used as an aerosol propellant are that it has low reactivity and will not hydrolyse 
in water.
i. State one other reason why CF2Cl2 was developed for use as an aerosol.
	
	[1]
ii. Suggest why CF2Cl2 does not hydrolyse in water.
	
	
	[1]
c. Explain, with the aid of equations, how the presence of CFCs in the upper atmosphere leads to ozone 
depletion.
	
	
	
	
	
	[3]
d. Why are scientists concerned about ozone depletion?
	
	
	[1]
[Total: 8]
10. 
11. Cyclopentene is a cyclic alkene.
a. The flowchart shows some reactions involving cyclopentene and cyclopentanol.
Complete the partial structures in the boxes to show compounds P, Q and R, the main organic products of 
the reactions.
[image: ]	[3]
b. What would be the colour change in the reaction between cyclopentene and bromine?
	 to  		[1]
c. Cyclopentene can be polymerised to give poly(cyclopentene).
Draw a section of poly(cyclopentene) to show two repeat units.



[1]
d. 
e. Cyclopentene reacts with HCl by electrophilic addition.
Use the curly arrow model to complete the mechanism for this reaction.
In your answer include any relevant dipoles, the intermediate and the product.
[image: ] 	[5]
f. [bookmark: _GoBack]Chlorocyclopentane can by hydrolysed by heating with aqueous sodium hydroxide.
[image: ]
Use the curly arrow model to complete the mechanism for this hydrolysis reaction.
[image: ]Include in your answer, relevant dipoles, the name of the mechanism and the type of bond fission.
In your answer you should use the correct technical terms, spelled correctly.
[image: ]
Name of mechanism	
Type of bond fission	[5]
[Total: 15]
End of Test
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Process 1
This is a one-step process that involves the reaction of methanol with carbon monoxide.
CH30H + CO —> CH,COOH

The conditions used are 180°C and 30 atmospheres pressure. A thodium/iodine catalyst
is used.

The percentage yield for this process is 99%.

Process 2
This involves the oxidation of naphtha, a fraction obtained from crude oil.

Liquid naphtha is oxidised using air at a temperature of 180°C and 50 atmospheres
pressure. No catalyst is needed.

Alarge variety of other products are also formed in this oxidation.





image4.png
transmittance

(%)

100

50

2000 1500
wavenumber/cm

1000





image5.png
(@) The first manned landing on the Moon was in 1960.

@) Describo how this manned (Apollo) landing has incraasod goological knowladge of the
Moon,

- - - - - - - ]

(@ Tho surface of the Moon is mado up of two difent types of arca. Nam and doscribe
these arcas.

aroa 1 doscripion ........ - - - - -
aroa 2 doscripion ........ - - - - -]

(®) Goologists have studiod metaories i order o provido evidence for the compositon of the
Earth.

@ Where do meteories coma from within the Solar System?
P s v stk s oot o, pebdconsl
- - - - - - - ]

(@) Th st and tablo below cortain information about meteortes. Complete tha tabla by
Witing tho namo oftho correct mtaorit choson from thofist:

ron stony carbonaceous chondrite

‘meteorita type ‘meteorie description
contains water and organic compounds
composed of a metalic aloy
composad of sicato minerals

(€) Nama tha layer ofthe Earth that each metaora fsted balow i thought t raprasent.




image6.png
Cl+ H, = ...

H+ ClL—>





image7.png
alkene L

alkene M

alkene N





image8.png
relative
abundance
(%)





image9.png
C.
K,Cr,0ac) | H;S0,(aq) c\/ e
reflux t—¢
compound P
C.
H, with Ni catalyst o ¢
b d

compound R




image10.png
HG T CH,
\_ [
t=¢
VAN
H

product




image11.png
Cf Ci
e, e,

+ NaOH —» + NGl
H,C—CHCI H,C—CHOH




image12.png
+

H
S8
g
NS
MA B4
o O
m o
N
b
2T

products




image1.png
Crude oil is a source of many hydrocarbons.

The skeletal formuia of some of thess hydrocarbons are shown below.

A B c
e O

D E F

e H 1

(@) Explain why compound A is both saturated and a hydrocarbon.

(b) Whats the smpirical formua for compound A7

0]

() Give the letirs, A, B, C, D, E, F, G, Hor I, of two hycrocarbons that are structuralisomers of
sach other.

and m




image2.png
(h) A hydrocarbon molecule, CygHy,, is cracked to form an octane molecule and two molecules
of but-2-ome

Constructthe equation fo tis reaction.
0]
() Compound Tis 3-methyineptans. It does not contain a functional group.

Ak

1

(@) Whatis meant by the term functonal group?

0]

(i) Compound I reacts with chloring in the prasencs of ultaviolet radiation to give saveral
structuralisomers of CgHy7CL

How many structural isomers couid bs formed i this reaction?
0]
(i) The mechanism of the reaction involves radicals

Whatis meant by the term radical?

m





Name


:


 


 


 


Core Organic Chemistry


 


End of Module Test


 


Question


 


Marks


 


1


 


/


14


 


2


 


/1


0


 


3


 


/  


5


 


4


 


/  


5


 


5


 


/


  


3


 


6


 


/


  


8


 


7


 


/15


 


Total


 


/60


 


Grade


 


 


 


 




Name :       Core Organic Chemistry   End of Module Test  

Question  Marks  

1  / 14  

2  /1 0  

3  /   5  

4  /   5  

5  /    3  

6  /    8  

7  /15  

Total  /60  

Grade   

   

