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1.

Crude oil contains many different hydrocarbons.
(i)

Which formula in the list represents a hydrocarbon?
Draw a ring around the correct formula.
CO2

C6H12O6

C8H18

H 2O
(1)

(ii)

Which word from the list below best describes crude oil?
Draw a ring around the correct word.
alloy

compound

element

mixture
(1)

(iii)

Choose, from the list below, words to complete the passage about the separation of the
hydrocarbons in crude oil by fractional distillation.
atoms

burned

fractions

condensed
ions

evaporated

molecules

filtered

neutralised

During fractional distillation the many hydrocarbons in crude oil are separated
into _________________ each of which contains ________________ with a
similar number of carbon __________________ .
To do this the oil is first __________________ and then __________________
at a number of different temperatures.
(5)
(Total 7 marks)

2.

Hydrocarbons are cracked to produce smaller molecules.
(a)

Use words from the box to complete each sentence.
alkanes

emulsions

fuels

monomers

polymers

Some of the products of cracking can be used in cars as ____________________ .
The products of cracking include alkenes and saturated hydrocarbons
called ________________________ .
Alkenes can be used in reactions to make large molecules
called ________________________ .
The many small molecules that join up to form a large molecule are known
as ________________________ .
(4)
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(b)

The diagram shows an experiment to demonstrate cracking.

Complete each sentence below.
The broken pottery acts as a ________________________ .
The name of the liquid hydrocarbon produced by the cracking
is ________________________ .
The name of the alkene produced by the cracking is ________________________ .
(3)
(Total 7 marks)

3.

Crude oil is a mixture of hydrocarbons. These hydrocarbons can be separated and some of them
can be used to make other useful products.
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(a)

Complete the sentence.
Hydrocarbons are made up of ________________ atoms and ________________ atoms.
(2)

(b)

How are the small and large hydrocarbon molecules in crude oil separated?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(c)

The diagram shows that one useful product of cracking is fuels.
Name one of the other useful products.
___________________________________________________________________
(1)
(Total 5 marks)

4.

A student investigated the viscosity of liquid hydrocarbons.
A viscous liquid is a liquid that flows slowly.
The student used this method.
•

Measure 50 cm 3 of the liquid hydrocarbon.

•

Pour the liquid hydrocarbon into the funnel, as shown in Figure 1.

•

Time how long it takes for all of the liquid hydrocarbon to run out of the funnel.

•

Repeat the experiment for other liquid hydrocarbons.
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(a)

(i)

Give the name of apparatus A in Figure 1.
______________________________________________________________
(1)

(ii)

Name the apparatus that could be used to measure 50 cm3 of liquid hydrocarbon.
______________________________________________________________
(1)

(b)

The student’s results for six liquid hydrocarbons are shown in Table 1.
Table 1

Formula
of liquid
hydrocarbon

Time for liquid hydrocarbon to run out of the
funnel in seconds

Mean time in
seconds

Experiment 1

Experiment 2

Experiment 3

C5H12

12

11

13

12

C6H14

14

15

15

15

C7H16

19

20

18

C8H18

27

26

28

C10H22

46

48

C12H26

65

67

(i)

27
47

69

67

The student did the experiment three times with each liquid hydrocarbon.
Give two reasons why.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(ii)

Use the data in Table 1 to calculate the mean time, in seconds, for C7H16
______________________________________________________________
______________________________________________________________
Mean time = __________________ seconds
(1)
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(iii)

Complete the sentence.
As the number of carbon atoms in a molecule of liquid hydrocarbon increases, the
time taken for the liquid hydrocarbon to run out of the funnel
________________________ .
(1)

(iv)

A ring has been drawn around one result in Table 1.
This result has not been used to calculate the mean time for C10H22
Suggest why this result was not used.
______________________________________________________________
______________________________________________________________
(1)

(v)

Suggest one error the student may have made to get the ringed result.
______________________________________________________________
______________________________________________________________
______________________________________________________________
(1)

(c)

The student investigated the effect of temperature on the viscosity of one of the liquid
hydrocarbons.
The liquid hydrocarbon he was using had the hazard symbols shown in Figure 2.

(i)

Suggest why the student warmed the liquid hydrocarbon using warm water and not a
Bunsen flame.
______________________________________________________________
______________________________________________________________
(1)
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(ii)

The student wore safety glasses.
Give one other safety precaution the student should take, and give a reason for this
safety precaution.
Safety precaution _______________________________________________
Reason _______________________________________________________
______________________________________________________________
(2)

(d)

This is the method the student used to investigate the effect of temperature on the viscosity
of one of the liquid hydrocarbons.
•

Measure 50 cm 3 of the liquid hydrocarbon and pour it into a beaker.

•

Stand the beaker of liquid hydrocarbon in a heated water bath.

•

Leave for a few minutes.

•

Measure the temperature of the liquid hydrocarbon.

•

Pour the liquid hydrocarbon into the funnel, as shown in Figure 3.

•

Time how long it takes for all of the liquid hydrocarbon to run out of the funnel.

•

Repeat the experiment at different temperatures.

www.examqa.com

Page 6 of 17

(i)

The student’s results are shown in Table 2.
Table 2
Temperature of liquid
hydrocarbon in °C

Time to run out of the
funnel in seconds

23

27

30

21

37

17

46

16

55

11

65

9

Plot the results shown in Table 2 on the graph in Figure 4.
Draw a curve of best fit.

(3)

(ii)

One of the points is anomalous.
Draw a ring around the anomalous point on your graph.
(1)

(iii)

Predict how long it will take the liquid hydrocarbon to run through the funnel at 70 °C.
Show your working on your graph.
Time = ____________________ seconds
(2)
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(iv)

Describe the relationship between the temperature of the liquid hydrocarbon and the
viscosity of the liquid hydrocarbon.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(3)

(v)

The apparatus the student used in Figure 2 could lead to a systematic error in the
results.
Identify one source of systematic error, and describe how the student could avoid or
reduce the error.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 22 marks)

5.

Alkanes are hydrocarbons found in crude oil.
(a)

(i)

Complete the sentence.
Hydrocarbons contain the elements _____________ and _____________
only.
(1)

(ii)

Ethane is an alkane with the formula C2H6
Draw a ring around the correct answer to complete the sentence.
C nH n
Alkanes are hydrocarbons with the general formula

CnH2n
CnH2n+2
(1)
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(b)

Crude oil is separated into useful fractions by fractional distillation.

Describe and explain how crude oil is separated into fractions by fractional distillation.
Use the diagram to help you answer the question.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(4)

(c)

Dodecane (C12H26) from crude oil is cracked to produce ethene (C2H4).
(i)

Complete the equation for this reaction.
C12H26

2 C2H4 + ______________
(1)

(ii)

Give two conditions needed for cracking.
1. ____________________________________________________________
2. ____________________________________________________________
(2)
(Total 9 marks)
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6.

(a)

Crude oil is a mixture of compounds.
These compounds are made up of hydrogen and carbon atoms only.
(i)

Draw a ring around the correct answer to complete the sentence.
Compounds made up of carbon and hydrogen atoms only
alcohols.
are called

hydrocarbons.
vegetable oils.
(1)

(ii)

The table shows five of these compounds.
State at room
temperature (20 °C)

Boiling point in °C

ethane, C2H6

gas

– 89

butane, C4H10

gas

0

hexane, C6H14

liquid

+69

pentadecane, C15H32

liquid

+270

heptadecane, C17H36

solid

+302

Compound

Tick (

) two correct statements about the five compounds.
Statement

Tick (

)

ethane has the smallest molecules
hexane and pentadecane are liquid at 100 °C
heptadecane has the highest boiling point
butane boils at 100 °C

(2)
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(iii)

Draw a ring around the correct answer to complete each sentence.
Fractional distillation is used to separate the compounds in crude oil.

cracking
The first step in fractional distillation is

displacing

the crude oil.

evaporating

burn
During fractional distillation the compounds

condense
decompose

at different temperatures.
(2)

(b)

Steam distillation is used to separate oils from plants.
The diagram shows some apparatus that can be used to separate oil from lavender plants.
Four parts of the apparatus are labelled W, X, Y and Z.

(i)

In which part, W, X, Y or Z, of the apparatus:

is steam produced

are steam and oil condensed?
(2)
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(ii)

Use the correct word from the box to complete the sentence.
dissolves

floats

sinks

When the oil separates from the water, the oil ___________________
(1)

(iii) Describe how part Z of the apparatus can be used to remove the water from the oil.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 10 marks)

7.

Vehicles need fuel to power them.
Some of these fuels are obtained from crude oil.

Jet © Dimitar Marinov/iStock
Truck © James McQuillan/iStock
Car © tridland/iStock

(a)

(i)

Draw a ring around the correct answer to complete the sentence.
Crude oil contains many compounds.
an alloy.
Crude oil is

an element.
a mixture.
(1)
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(ii)

Draw a ring around the correct answer to complete the sentence.
Crude oil can be separated into fractions by evaporating the crude oil. The fractions
then condense separately.
combustion.
This process is called fractional

decomposition.
distillation.
(1)

(b)

The different fractions have different properties.

Fraction

Number of
carbon atoms

Boiling point
range in°C

Flash point in°C

Petrol

5–10

40–180

-43

Kerosene

10–15

180–250

38

Diesel

15–20

250–300

63

Flash point is the lowest temperature at which the fuel will catch fire.
How does increasing the number of carbon atoms affect the boiling point and flash point of
the fractions in crude oil?
Complete the sentences.
As the number of carbon atoms increases, the boiling point ___________________
___________________________________________________________________
As the number of carbon atoms increases, the flash point ____________________
___________________________________________________________________
(2)

(c)

Octane is one of the compounds in petrol.
An octane molecule has 8 carbon atoms.
(i)

Predict the boiling point of octane.
____________________°C
(1)

www.examqa.com

Page 13 of 17

(ii)

Octane is an alkane. The general formula for alkanes is CnH2n+2
What is the formula of octane?
______________________________________________________________
(1)
(Total 6 marks)

8.

Fire dancers use firesticks to make flame patterns.

One end of the firestick is soaked in kerosene.
The kerosene is lit and burns with a yellow flame.
Kerosene is a mixture of hydrocarbons.
(a)

Complete the following sentence.
A hydrocarbon is made up of only two elements, _____________________ and carbon.
(1)
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(b)

A student investigated the products formed when kerosene burned.
Diagram 1 shows the apparatus the student used.
Diagram 1

(i)

The limewater turns cloudy.
Name the gas that turns limewater cloudy.
______________________________________________________________
(1)

(ii)

Name the colourless liquid collected in the U–tube.
______________________________________________________________
(1)
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(c)

Kerosene is obtained from crude oil.
Crude oil is separated into fractions.
The process is called fractional distillation.
Diagram 2

Use only information from Diagram 2 to help you to answer these questions.
(i)

Which of the named fractions has the lowest boiling point?
______________________________________________________________
(1)

(ii)

Which of the named fractions is the most viscous (thickest)?
______________________________________________________________
(1)

(iii)

Use the correct word from the box to complete the sentence.
fuels

metals

plastics

All the fractions listed in Diagram 2 can be used as ___________________ .
(1)
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(d)

Crude oil is separated by fractional distillation.
The statements, A, B, C, D and E, describe how different fractions are obtained from crude
oil.
A
B
C
D
E

crude oil is heated
hydrocarbons condense
hydrocarbon vapours enter the fractionating column
hydrocarbons with higher boiling points condense near the bottom of the column
crude oil vaporises

Complete the sequence below. Put the statements, A, B, C, D and E, in the correct order to
show how crude oil is separated into fractions.
The first and last boxes have been completed for you.

(2)
(Total 8 marks)
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