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1 Ethanol can be made by fermentation.

U-shaped tube
containing water

_____ fermentation

:_:_:_:_:_: | — mixture

(a) Apart from yeast, what other substances are present in the reaction mixture?
Tick two boxes.

copper sulfate

ethene

sugar

methane

water [2]

(b) What method is used to separate ethanol from the rest of the reaction mixture?

..................................................................................................................................... [1]
(c) Complete the structure of ethanol.
1
T
H H [1]

(d) Ethanol belongs to the alcohol homologous series.
Which one of the following compounds also belongs to the alcohol homologous series?
Put a ring around the correct answer.

butene hexane ethanoic acid octanol

[1]

(e) Describe one other way, apart from fermentation, by which ethanol can be made on an
industrial scale. Include the necessary reaction conditions in your answer.

[Total: 8]

Alcohols &  Click for more variations
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1 (a) 3™and 5" boxes ticked (sugar and water) (1 mark each) [2]

(b) (fractional) distillation [1]
IGNORE: fractionation

(c) O-H at right [1]
ALLOW: OH

(d) octanol [1]

(e) from ethene and steam [1
ALLOW: from ethene and water
AND any two of: 2]

high temperature/heat/stated temperature between 150 and 1000°C
catalyst/phosphoric acid

high pressure/stated pressure between 50-100 atm

NOTE: allow sulfuric acid (1) dilute with water (1) heat (1)

[Total: 8]
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2 (@) The structures of four organic compounds, B, C, D and E, are shown.

B c
H o H H H
7/ ]
H—C—C H—C—C—C—H
N ]
H O—H H H H
D E
H H R H H
L/
H—C—C=C H—C—C—0—H
| \
H H H H

(i) State which compound, B, C, D or E, dissolves in water to form an acidic solution.

(ii) State which compound, B, C, D or E, is a saturated hydrocarbon.

(iii) State which compound, B, C, D or E, is an unreactive compound except in terms of burning.

....................................................................................................................................... [1
(iv) State which compound, B, C, D or E, decolourises aqueous bromine.
....................................................................................................................................... [1
(b) Ethanol can be manufactured from ethene and one other reactant.
Describe the manufacture of ethanol from ethene to include:
e the formula of ethene
e the name of the other reactant
e the conditions needed.
(4]
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(c) Complete the table to show the name and uses of some petroleum fractions.

name of fraction

use of fraction

making chemicals

kerosene

fuel oil

Alcohols &  Click for more variations

Reduced to 77% to fit the page (wider than A4).

[3]

[Total: 11]

2(a)i) |B
2(a)ii) |D
2(a)(iii) | C
2a)(iv) | D
2(b) e CyH4/ correct displayed formula (1) 4
e steam (1)
e 1 mark each for any two of:
— catalyst
— high temperature / heat
— high pressure
2(c) making chemicals: naphtha (1) 3

kerosene: jet fuel (1)

fuel oil: fuel for ships / fuel for (home) heating (1)

stemexambuilder.com
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3 Ethanol can be produced by fermentation or by the catalytic addition of steam to ethene.
(@) (i) Complete the word equation for fermentation.

gIUCOSE > oo + ethanol

[1]
(ii) State the conditions needed for fermentation.

(b) (i) Complete the equation for the catalytic addition of steam to ethene by drawing the
structures of water and ethanol in the boxes.

CH, - H,0 - C,H,OH

I—cl'l)—I
I—0O—I
+
\2

[2]

(ii) Ethene is an unsaturated hydrocarbon.
Describe a test for an unsaturated hydrocarbon.

(c) Ethanol can be used as a fuel.
State the names of the products formed when ethanol undergoes complete
combustion.
......................................................... and .. [2]

(d) Complete these sentences using words from the list.

different functional homologous similar unreactive unsaturated

Ethanol is a member of the alcohol ..., series.
All alcohols have .......................... chemical properties because they contain the same
.......................... group. [3]

[Total: 12]

Alcohols &  Click for more variations

stemexambuilder.com Page 6 of 21


https://stemexambuilder.com/app?subject=0620&topic=ch19-03&from=pdf
https://stemexambuilder.com/app?subject=0620&topic=ch19-03&from=pdf

3 (a) (i) carbon dioxide
allow CO,

(ii) any one of:

e room temperature OR temperature quoted from 20-40°C /
ignore low temperature / high temperature

e yeast/enzymes/zymase
ignore catalyst alone
ignore microbes / viruses / bacteria

o absence of oxygen / anaerobic
pH 7 / pH near neutral

(b) () H-O-H
not Hzo

H H

||
H—C—T—O—H

|
H H

allow — OH in place of —O-H
not C,HsOH

(i) aqueous bromine / bromine water
allow bromine / aqueous (acidified) potassium permanganate

turns colourless / decolourises
ignore goes clear

(c) carbon dioxide
water

(d) homologous
similar
functional

stemexambuilder.com Page 7 of 21
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4 (a) Fig. 7.1 shows the displayed formula of mesaconic acid.

T O
L

/ ~ /C\O H

—o.
\ﬁ/ \H
@)
Fig. 7.1

(i) On Fig. 7.1 draw a circle around one carboxylic acid functional group. [1]

(ii) Deduce the molecular formula of mesaconic acid.

(iii) Mesaconic acid is a colourless compound.

Describe the colour change when excess mesaconic acid is added to aqueous bromine.

(b) Ethanoic acid belongs to the homologous series of carboxylic acids.

Define the term homologous series.

.............................................................................................................................................. [2]
(c) Complete the word equation for the reaction of ethanoic acid with magnesium.
ethapmc + | magnesium | — | T L R
acid
(2]
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(d) Ethanoic acid reacts with ethanol.
The organic product has the molecular formula C,H,0.,.

Complete Table 7.1 to calculate the relative molecular mass of C,H,0,.

Table 7.1
atom number of atoms relg tive
atomic mass
carbon 4 12 4 x12=48
hydrogen 1
oxygen 16
relative molecular mass = ........cccccovivviinn. [2]

(e) Ethanol can be manufactured by fermentation.

Complete the word equation for one other method of manufacturing ethanol.

................................ + i, — €thanol [2]
[Total: 12]
Alkenes & Click for more variations
Reduced to 77% to fit the page (wider than A4).
4A(a)(i) circle around one or both COOH groups 1
4(a)(ii) | CsHeOs 1
4(a)(iii) | orange (1) 2
to colourless (1)
4(b) (family / group of similar) compounds with similar chemical properties (1) 2
having the same functional group (1)
4(c) magnesium ethanoate (1) 2
hydrogen (1)
4(d) 88 (2) 2
If 2 marks not scored 1 mark for 32 (for O)
OR 8 (for H)
4(e) ethene (1) 2
steam/water (1)

stemexambuilder.com Page 9 of 21


https://stemexambuilder.com/app?subject=0620&topic=ch19-02&from=pdf
https://stemexambuilder.com/app?subject=0620&topic=ch19-02&from=pdf

Fats and oils

Unsaturated fats and oils contain at least one carbon to carbon double bond.
These double bonds react with bromine water which changes colour from orange to colourless.

Plan an experiment that could be carried out to compare samples of sunflower oil, olive oil

and butter to find out which of these contains the largest number of carbon to carbon double
bonds.

You are provided with common laboratory apparatus and an organic solvent to dissolve the
fats and oils.

[Total: 7]

Practical skills: planning, apparatus, measuring and results &  Click for more variations
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5 any 7 from: [7]
known mass or volume of fats/oil (1)
add organic solvent (1)
shake/stir (1)
add drops of bromine water (1)
until orange colour seen (1)
read and record volume/number of drops (1)
compare oils (1)

conclusion (1)

stemexambuilder.com Page 11 of 21



6 Alkenes and alkanes are homologous series of compounds containing carbon and hydrogen atoms.

(a) State the name of the type of compound made from carbon and hydrogen atoms only.

(b) Alkenes take part in addition reactions.

(i) Describe what is meant by the term addition reaction.

(ii) Draw the structure of the product made in the addition reaction between propene and
bromine. Show all of the atoms and all of the bonds.

[2]

(iii) Describe the colour change seen when propene is added to aqueous bromine.

(iv) Draw the structures of molecules of two different alkenes which both undergo an addition
reaction with steam to form butan-2-ol. Show all of the atoms and all of the bonds.

[2]
(c) Propane undergoes a substitution reaction with chlorine.

Write the chemical equation for the reaction between one molecule of propane and one
molecule of chlorine.

[Total: 10]

Alkenes & Click for more variations
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Reduced to 78% to fit the page (wider than A4).

6(a) hydrocarbon

6(b)(i) (only) one product is formed

6(b)(ii) }I{ ]I{ ]I{
H—C—(IZ—(IZ—H

1

H Br Br
3 single bonded C atoms

entire molecule correct

6(b)(iii) | orange (1) to colourless (1)

2

6lb)(iv structure of but-1-ene

H HHH
111
H—C=C—?—C—H

|
H H
structure of but-2-ene

B
CC(Ii—H

Z:
I‘—fﬁ—-I

6(c) CiHe + Clz = CaH;Cl + HCI
HC! as product
rest of equation

7 But-1-ene is a typical alkene. It has the structural formula shown below.

CH,— CH,— CH=CH,

The structural formula of cyclobutane is given below.

H H
H\\C C//H
J
H / \ H
H H

(@) These two hydrocarbons are isomers.

(i) Define the term isomer.
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(i) Draw the structural formula of another isomer of but-1-ene.

[1]
(iii) Describe a test which would distinguish between but-1-ene and cyclobutane.

(=TT (=1 o 1 AP TURRPURPPRPP
FeSUlt With DUE-T-8NE ...
result with cyclobutane ...
.............................................................................................................................. [3]

(b) Describe how alkenes, such as but-1-ene, can be made from alkanes.
..................................................................................................................................... [2]

(c) Name the product formed when but-1-ene reacts with:

o7 0] 0 11 0 1= VSN PPPTR [1]
NYArOgEN, .. [
5] == o PRSP [1]

[Total: 11]

Introduction to organic chemistry &  Click for more variations
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7 (a) (i) same molecular formula / same number of C and H atoms [1]
different structural formula or structure 1
same compound = [1]

(ii) correct formula of but-2-ene / methylpropene / methyl cyclopropane [1
(ifi) bromine / bromine water / aqueous bromine [11
brown to colourless not clear [1]
stays brown [1]

bromide loses the first mark only

OR alkaline potassium manganate(VII) [1]
from purple/pink to green/brown [1]
stays purple [1]
OR acidic potassium manganate(VII) [1]
from purple/pink to colourless not clear 1]
stays purple [1]

(b) heat/ high temperature (temperature need not be stated, but if it is stated it must be
500°C or above) [1]

catalyst (need not be named, but if they are named accept any metal oxide or
zeolite / aluminosillicates / silicon dioxide) [1
not nickel/platinum

(c) (1,2)dibromobutane [1]
if numbers given must be correct
butane [1]
butanol [1]

accept butan-1-ol or butan-2-ol not but-1-ol / but-1-anol / buthanol

stemexambuilder.com Page 15 of 21



8 Compound E shown in Fig. 6.1 is an ester.

(a)

(b)

(c)

(d)

(e)

(f)

O
4
CH;—CH;—CH;—C
O—CH;—CHj,4
Fig. 6.1
On Fig. 6.1, draw a circle around all the atoms which make up the ester linkage. [1
Name compound E.
............................................................................................................................................. 1]
Deduce the empirical formula of compound E.
............................................................................................................................................. [1]

Compound E is produced when two different compounds react together in the presence of a
catalyst.

(i) Name the two compounds that react together to produce compound E.

L USSP SPPPRR
2 et h et ettt e heeeeh et e e b et e e bt e e e b eeeehe e e e bt e e abeaeareeeaneaeanrean
(2]
(ii) Suggest a suitable catalyst for this reaction.
..................................................................................................................................... [1]
Determine the number of unbranched esters which have the molecular formula C;H,,0,.
............................................................................................................................................. [1]

All unbranched esters with the molecular formula C;H,,0, combust completely to form
carbon dioxide and water only.

Write the symbol equation for the complete combustion of C;H,,0,.

[Total: 8]

Carboxylic acids and esters &  Click for more variations
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Reduced to 77% to fit the page (wider than A4).

8(a) correctly circled ester link (including 2 C atoms and 2 O atoms) 1
8(b) ethyl butanoate 1
8(c) CsHeO 1
8(d)(i) | M1 butanoic acid 2
M2 ethanol
8(d)(ii) | acid 1
8(e) 4 1
8(f) 2CsH1002 + 1302 > 10CO2 + 10H20 1

9 Methanol, CH,OH, is a member of the homologous series of alcohols.
(a) Methanol can be made from methane in a two-step process.
step1 Methane is reacted with chlorine gas to produce chloromethane, CH,CL
step2 CH,Clis reacted with sodium hydroxide to produce CH,OH and one other product.

(i) What conditions are needed in step 1?

....................................................................................................................................... [1]
(ii) Write the chemical equation for the reaction which occurs in step 1.
....................................................................................................................................... [1]
(iii) State the type of organic reaction occurring in step 1.
....................................................................................................................................... [1]
(iv) Complete the chemical equation for step 2.
CH,Cl + NaOH — CH,OH + ..o [1]

(b) Draw a dot-and-cross diagram to show the electron arrangement in a molecule of methanol.
Show outer shell electrons only.

OHED

stemexambuilder.com Page 17 of 21
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(c) Methanol reacts with propanoic acid to form an ester with a molecular formula C,H,O,.

(i) Name the ester formed when methanol reacts with propanoic acid.

(iii) Draw the structure of an ester which is a structural isomer of the ester named in (c)(i).
Show all of the atoms and all of the bonds.

[3]

(iv) State the conditions needed to form an ester from a carboxylic acid and an alcohol.

[Total: 12]

Alkanes &)  Click for more variations
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Reduced to 75% to fit the page (wider than A4).

9(a)(i) ultraviolet light 1
9(a)(ii) | CHs + Clo — CHsCl + HCI 1
9a)(iii) | substitution 1
9a)(iv) | NaCl 1
9(b) all bonding pairs correct (1) 2
H atoms have 2 electrons and C and O atoms have 8 electrons (1)
9(c)(i) methyl propanoate 1
9(c)(ii) | water 1
9Ac)(iii) | molecular formula = C4HgO2 (1) 3
correct ester link showing all atoms and all bonds (1)
rest of molecule (1)
Ac)(iv) | (acid) catalyst 1
10 Ethanol, C,H,OH, belongs to the homologous series called alcohols.
(@) Write the general formula of alcohols.
.............................................................................................................................................. [1]
(b) Explain why ethanol cannot be described as a hydrocarbon.
.............................................................................................................................................. [1]

(c) Ethanol can be manufactured from different substances by reaction with steam or by
fermentation.

(i) Give the formula of the substance which reacts with steam to form ethanol.

....................................................................................................................................... [1]
(ii) Name a substance which will undergo fermentation to form ethanol.
....................................................................................................................................... [1]
(d) Ethanol is a fuel.
Write the chemical equation for the complete combustion of ethanol.
.............................................................................................................................................. [2]
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(e) Ethane-1,2-diol has two alcohol functional groups.

1]
H—o—clz—clz—o—H
H H

One molecule of ethane-1,2-diol will react with two molecules of ethanoic acid to form
molecule X.

X has two ester functional groups and a molecular formula of CH,,0,.

(i) State the empirical formula of X.

....................................................................................................................................... [1]
(ii) Draw the structure of X.
Show all of the atoms and all of the bonds.
(2]
(iii) Name the other substance formed in this reaction.
....................................................................................................................................... [1]

(f) Eachalcoholfunctional group in ethane-1,2-diol reacts with acidified potassium manganate(VII)
to form a different organic compound, Y.

(i) Name the functional groups formed in Y.

....................................................................................................................................... [1
(ii) Draw the structure of Y.
Show all of the atoms and all of the bonds.
(1]
[Total: 12]

Alcohols & Click for more variations
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Reduced to 78% to fit the page (wider than A4).

10(a) CnH2n+10OH (1)

10(b) not all atoms are C or H

1Gc)(i) | CzHa

1Qc)(ii) | glucose

10(d) C2HsOH + 30, — 3H20 + 2CO;
species (1) correct equation (1)

1@e)(i) | CsHsOz

1Qe)(ii) | any one ester link (1)
rest of molecule (1)

1Ge)(iii) | water

1af)(i) carboxylic acid

1qf)(ii) structure of ethanedioic acid
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