Organic Chemistry — 2022 IGCSE

1. June/2022/Paper_11/No.35
In which lists are the compounds in the same homologous series?

1 CHy, CoHy, C3Hg
2 CH3OH, C;HsOH, C3H;OH
3  CH3CO;H, CH3CH,0H, CH3CH,CH,0H

A 1and2 B 1and3 C Z2only D 3only

2. June/2022/Paper_11/No.36

Which row about agueous ethanoic acid and dilute hydrochloric acid is cc:er0

both contain both contain both react &

carbon hydrogen with carbonates \
v X v ms

v v X & v =yes

X v X=ho

X X

o 0O W P

3. June/2022/Paper_11/No.37
Some properties of colou L are listed.

e Whén add ater, two layers form which do not mix.
e |t does not react with sodium carbonate.

¢ [t has no effect on bromine water.

Whatis L?

A ethanol

B hexane

C hexene

D ethanoic acid



4. June/2022/Paper_11/No.38
A molecule of compound P contains two carbon atoms and four hydrogen atoms.

Which row represents P?

name of M reacts with
compound r aqueous bromine
A ethane 30 X
B ethene 16 v
C ethene 28 v
D ethene 28 X

5. June/2022/Paper_11/No.39

The equation representing the reaction of a hydrocarbon with water is showq0

CH, + H,0

What are the values of x and y?

o 0O W »r

NCHN N RGN

aD ke o k(<

6. June/2022/Paper_11/No.40
Many molecules of J joi

L 2
K is the only pm&t.
*®

Which row describes

catalyst

o@

<2°Q0

n reaction R to form a long chain molecule K.

= C,HsOH l\

L/

O

ecule J, reaction R and molecule K?

molecule J reaction R molecule K
A polymer addition monomer
B monomer addition polymer
Cc polymer cracking monomer
D monomer cracking polymer




7. June/2022/Paper_12/No.32
Compound J is an unsaturated carboxylic acid.

Which bonds are present in a molecule of J?

c=C Cc=0 O-H
A v v v key
B X v v v =yes
c v X X X=no
D X v X

8. June/2022/Paper_12/No.33
Petroleum is separated into useful fractions by fractional distillation.

A

B
Cc
D

Which fraction is used as a fuel for jet aeroplanes? qe
fuel oil b

gasoline

naphtha

9. June/2022/Paper_12/No.35
Ethene reacts with substance X to form eth

kerosene /paraffin & :

What is X7

A

B
o
D

glucose

ethanoic acid Q@ ;

hydrogen
S 4
steam ¢¢ °
g

10. June/2022/Paper_12/No.36
What is the equation for the complete combustion of methane?

A

B
c
D

CHs + 402 —» CO2 + 2H0
2CHys + 30; —» 2C0O + 4H,0
CHs + 20, —» CO; + 2H,O
CoHg + 30, —» 2C0O; + 3H,0



11. June/2022/Paper_12/No.37

Alkenes can be produced by cracking large hydrocarbhon molecules to form smaller hydrocarbon
molecules.

Which equations represent possible reactions when tetradecane, CysH1g, is cracked?
1 CisHo —» CoHs + C3Hs + CsHs + CsHio
2 CyHzp — Ha + CoHs + C3Hg + C4Hg + CsHio
3 CyHzp — CoHg + 4C;Hg
4 CyHzp — CoHg + C3Hg + CoHyg

A 1only B 1and4 C 1,2and3 D 3and4

12. June/2022/Paper_12/No.38 Q
The products formed by burning substance J are passed through the appar@ n.

products of
burning J

@ white precipitate
o] forms in limewater
—

What is substance J?

A carbon monoxide
ethanol @
o 0

B
C hydrogen ‘.’
D

sulfur



13. June/2022/Paper_12/No.39
Which statements about ethanoic acid are correct?

A

1 Aqueous ethanoic acid reacts with magnesium to form magnesium ethanoate.

2 Carbon dioxide is formed when agueous ethanoic acid reacts with

sodium carbonate.

3 Hydrogen is formed when agueous ethanoic acid reacts with sodium hydroxide.

4  Ethanoic acid turns red litmus paper blue.

1and?2 B

14. June/2022/Paper_12/No.40
Which statement about polymerisation is correct?

A

B
ot
D

1and 3

C 2and3

D 2and4

Large monomer molecules join to form small polymer molecules. e
Large polymer molecules join to form small monomer molecules. q
Small monomer molecules join to form large polymer molecules‘ b

Small polymer molecules join to form large monomer molecula(

15. June/2022/Paper_13/No.35
Which structures represent ethene and ethanol?

etha

ethene
H H
H—C—C—H

H H
\
C=—
/
H H
H H
\
C=—
/
H H

C—O—H

H H
H 0
| 7/
H—C—C
|\
H O—H

O



16. June/2022/Paper_13/No.36
One of the fractions obtained from the fractional distillation of petroleum is naphtha.

What is a major use of the naphtha fraction?

A as afuel for jet aircraft

B as a lubricant for moving machine parts
C as a smooth surface covering for roads
D

as a starting material to make other chemicals

17. June/2022/Paper_13/No.37
Which statement describes the process of cracking?

A |t is the breakdown of a compound using electricity.

B ltis the breakdown of long chain hydrocarbons. e
C Itis the combination of many small monomers. b

D

It is the separation of a mixture of hydrocarbons.

18. June/2022/Paper_13/No.38
Which temperature range is used in the production of ol'by fermentation?

A 0-20°C B 25-40°C C 50=70° D 80-100°C

19. June/2022/Paper_13/No.39

A hydrocarbon is tested wi s bromine.
The aqueous b;@i range to colourless
e

Which row descripes th

homologous type of
series hydrocarbon
A alkane saturated
B alkane unsaturated
ot alkene saturated
D alkene unsaturated




20. June/2022/Paper_13/No.40
Which polymers are constituents of food?

1 carbohydrate

2 nylon
3 Terylene
4 protein
A tTand2 B 1and4 C 2and3 D 3and4

21. June/2022/Paper_21/No.35
The structure of ester W is shown.

H
|/ <
H—C—C
|\
H O—C|:—H Py
TR\
Which row gives the names of ester W and the carboxylic agi alcohol from which it is made?
name of ester W carboxylic acid alcohol
A ethyl methanoate ethanoic ao methanol
B ethyl methanoate methanai ethanol
c methyl ethanoate id methanol
D methyl ethanoate ic acid ethanol

22. June/2022/Paper_21/No.3

Ethanol is madednd
ethene. * 0

®
Which statement describes an advantage of fermentation compared to catalytic addition?

A Ethanol is the only product of fermentation.

B Fermentation uses a batch process but catalytic addition is continuous.
C Fermentation uses a higher temperature than catalytic addition.
D

Fermentation uses a renewable resource.

e fermentation of glucose or by the catalytic addition of steam to



23. June/2022/Paper_21/No.37
Some properties of colourless liquid L are listed.

e |t boils at 65°C.
¢ When added to water, two layers form which do not mix.
e |t does not react with sodium carbonate.

e [t has no effect on bromine water.

What is L?

A ethanol
B hexane
C hexene

D ethanoic acid e
24. June/2022/Paper_21/No.38 bq
ms.

A molecule of compound P contains two carbon atoms and four hy & 0

Which row represents P? Q

name of M reacts with
compound f aqueous bromin
A ethane 30
B ethene 16
C ethene 28
D ethene 28

25. June/2022/Paper_21/No.
The reaction ofetha
o 3

g

*

ied potassium manganate(VII) is shown.

KMnO,
CH,CH,OH T CH,COOH

Which type of reaction is taking place?
A addition

B condensation
C hydrolysis
D

oxication



26. June/2022/Paper_21/No.40
Which polymer is a synthetic polyamide?

A nylon

B poly(ethene)
C protein

D Terylene

27. June/2022/Paper_22/No.35
The structure of ester W is shown.

[ o
I 2

Which row gives the names of ester W and the carboxylic acid an:% | from which it is made?

name of ester W carboxylic acid hol
A ethyl methanoate ethanoic acid methanol
B ethyl methanoate methanoic ethanol
c methyl ethanoate ethanoic L methanol
D methyl ethanoate methanol d ethanol

Q’é

to form ethanol.

28. June/2022/Paper@2/
o0 9
Ethene reacts wﬂlﬁubs

What is X?

A ethanoic acid
B glucose
C hydrogen
D

steam



29. June/2022/Paper_22/No.37

Alkenes can be produced by cracking large hydrocarbon molecules to form smaller hydrocarhon
molecules.

Which equations represent possible reactions when tetradecane, CysHxg, is cracked?
1 CiuHpo — CoHs + C3Hs + CsHs + CsHio
2 CyHyxp — Hy + CoHs + C3Hg + CyHs + CsHyo
3 CuHzp — CoHg + 4C3He
4 CiHzpp — CoHg + CsHg + CoHyg
A 1only B 1and4 C 1,2and3 D 3and4

30. June/2022/Paper_22/No.38

The structures of some hydrocarbons are shown. :e
4

H H H H H H H | |

] D H H H—C—H
R A A | L

A AR H H C—H H—(|3—C—C|J—H

1 and 4 are in different hom
2 and 3 are structu N

3 and 4 have the

o O W

irical formula.

*
L o DV

31. June/2022/Paper_22/No.
Ethane reacts with chlorine in the presence of ultraviclet light.

Which substances are produced in the reaction?

1 2 3 4
| L]

H—H H—clz—(lz—CJ H—ClJ—Cll—H H—Cl
H H Cl Cl

A 1,2and3 B 1and3only C 2 3and4 D 2and4only

10



32. June/2022/Paper_22/No.40
Which polymer structure has the same linkages as Terylene?

A
[ ] ‘f“a o §
] o—e—g—C
C HJ H H
O’/ﬁ \OH n
C D
1o o g s G,
T (—t—o—t @
H H H H
O

33. June/2022/Paper_23/No.35

The structure of ester W is shown. 60

Which row gives the names of Ehe carboxylic acid and alcohol from which it is made?

name of ester carboxylic acid alcohol
A ethyl‘m’eth ethanoic acid methanol
B eth?fm’@an methanoic acid ethanol
c methyl etha e ethanoic acid methanol
D methyl ethanoate methanoic acid ethanol

11



34. June/2022/Paper_23/No.36
The equation for the reaction between butane, C4Hyq, and chlorine is shown.

CsHyp + Cl; - C4H4CI + HCI

Which type of reaction does butane undergo when it reacts with chlorine?

A addition
B reduction
C acid-base
D

substitution

35. June/2022/Paper_23/No.37
Butene has three structural isomers which are alkenes. b
¢
Which statements about these isomers are correct? *\

1 They have the same molecular formula.
2 They have different numbers of bonds in th lecule.

3 They have a C=C bond in the structure

A 1and2 B 1and3 C 2only D 3only

o
2

to give X and Y, as shown.

36. June/2022/Paper_23/No.38
The hydrocarbon CioHag i

*
L o DV

Which statement s corr

CipHag = X + Y

A If Xis CgHyo then Y will react with aqueous bromine.

B IfXis CigHa then'Y can be used to make a polymer.
C If Xis a hydrogen molecule then Y is an alkane.
D

X and Y could be structural isomers.

12



37. June/2022/Paper_23/No.39

An ester, C4sHzO3, is made by reacting 0.06 mol of ethanol, CoHgO, and 0.05 mol of ethanoic acid,
CoH405.

CQHBO + C;ngoz — C4H30;3 + HQO
0.0375 mol of the ester was made.

What is the percentage yield and the M. of the ester?

percentage Y
yield/ % r
A 62.5 48
B 75.0 48
c 62.5 88
D 75.0 88 0
O
38. June/2022/Paper_23/No.40 $
Which type of compound is made when a protein | ed?
A alkene c
B amino acid 0
C carboxylic acid Q
D sugar Q@
.‘f.

13



39. June/2022/Paper_31/No.2(c, d)

(c) Toothpaste also contains cinnamal.
The structure of cinnamal is shown.

(d) Cinnamal can be oxidised to a carboxylic acid.

(i) Draw the structure of a carboxylic acid functional group to e atoms and all of
the bonds.

1l
(ii) Ethanoic acid is a carboxylic aci 0
Ethanoic acid reacts like a typl
Complete the word equati reactlon of ethanoic acid with sodium carbonate.
ethanoic sodium | | | e || e
acid * ethanoate * *
[2
o2
g

14



40. June/2022/Paper_31/No.6
(a) The structures of four organic compounds, C, D, E and F, are shown.

c D

H H H H H H
g o

H H H H H

E F
H H H H Br Br

T S it

Vb Wk

Answer the following questions about these compounds. q
Each compound may be used once, more than once or not at sﬁ.
State which compound, C, D, E or F:

(i) decolourises aqueous bromine .............cocvveivnennn. Q ......................................... 11

(Ill) is@N AlCONOI ..o S e 1

(ifi) isunsaturated ... e [11

(iv) is in the same homologous series

(b) Petroleum is a mixture of hydr
boiling points.

which can be separated into fractions with different

Name the method u rate these fractions.

................ PO\, eeeeeereeeesseeeeeesessereesesnesesaeeesssessneesearesssnsenessenessenesseesenenseesenes [1]
00{’

(c) Complete the tabl show the name and uses of some petroleum fractions.

name of fraction use of fraction

refinery gas

gasoline

waxes and polishes

(31

15



(d) Some hydrocarbons are formed by the process of cracking.

(i) State the meaning of the term cracking.

[Total: 12]

16



41. June/2022/Paper_32/No.2(c, d)

(c) Toothpaste also contains glycerol.
The structure of glycerol is shown.

H—C—O—H

H—C—0—H

H—C—O—H
H

Deduce the formula of glycerol to show the number of atoms of carbon, hydrogen and oxygen.

(d) Glycerol is an alcohol. @
Ethanol is also an alcohol.
(i) Draw the structure of ethanol to show all of the atom f* f the bonds.

(ii) Name the two products forme thanol undergoes complete combustion.

(ifi) Give one use of

17



42. June/2022/Paper_32/No.6
(a) The structures of four organic compounds, C, D, E and F, are shown.

c D
H H 0 H H H H H
| | 7/ | | | |
TN AR O O
H H O—H H H H H H
E F
H H H H H
| | ] \
H—C—C—C—H C=C
|| ] /
H H H

N
(i) State which two of the compounds, C, D, E and F, are in the SEQIOQOUS series.

(b) Petroleum is a mixture of hydroca which can be separated into fractions.

Describe how petroleum i d into fractions to include:

e the name of the sed to separate the fractions

18



(c) Complete the table to show the name and uses of some petroleum fractions.

name of fraction

use of fraction

naphtha

diesel oil (gas oil)

making roads

19

[3]
[Total: 10]



43. June/2022/Paper_33/No.2(c, d)

(c) Toothpaste also contains compound A.
The structure of compound A is shown.

H
H—(|3—H
H—C—O0—H
H—C—O0—H

!

Deduce the formula of compound A to show the number of atoms of carbon, hydrogen and

oxygen.
....................................................................................................................... e [1]
(d) Compound A is an alcohol. bq
Ethanol, C,H.OH, is also an alcohol. ‘\
(i) Complete these sentences about ethanol using wor: e list.
different formula group identical cule similar
Ethanol is part of the alcohol homologous s
Each member of the alcohol homologt@es has the same functional ...................... .
Members of the same homologou s@have chemical properties thatare ..................... [2]

(ii)

When ethanol underg te combustion, a small amount of carbon dioxide is

produced.

Name two oth
combtis io

o
o, 4

............ g et eaas e

ces that are produced when ethanol undergoes incomplete

20



44. June/2022/Paper_33/No.6
(a) The structures of four organic compounds, B, C, D and E, are shown.

B c
H 0 H H H
| 7/ | | |

T S
H —H H H H

D
H H
1/

H—C—C=
| \
H H

(i) State which compound, B, C, D or E, dissolves in water to fo
(ii) State which compound, B, C, D or E, is a saturated

(iti) State which compound, B, C,DorE, isan n@ compound except in terms of burning.

(iv) State which compound, B, C, D colourises aqueous bromine.

........................................................................................................................ [1]
(b) Ethanol can be man om ethene and one other reactant.
Describe th ethanol from ethene to include:
o0 °
e the forrr’n?a of
e the name of the other reactant
e the conditions needed.
[4]

21



(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

[3]
[Total: 11]

45. June/2022/Paper_41/No.5(e, f, g)
(e) Ethanoic acid is a member of the homologous series of carboxylic acids. e

State the general formula of this homologous series. e g

(f) Draw the structure of the carboxylic acid containing thre@n atoms. Show all of the atoms

' >
Q°°
Q@

[2]
(g) When cab‘o?‘lic with alcohols, esters are produced.
The formula’of es is CH,CH,CH,COQCH.,.
(i) Name ester X.
....................................................................................................................................... [1]
(if) Give the name of the carboxylic acid and the alcohol that react together to produce ester X.
CarbOXYIC ACIA .o e aae s
alcohol

22



46. June/2022/Paper_42/No.5

The reaction scheme shows five organic reactions, numbered 1 to 5.

carbon dioxide + water

A
2
sugar L - ethanol = 3 alkene A 4 - alkane B
5
L |
compound C

(a) Name reaction 1.

(b) Name reaction 2 and write the chemical equation for this reactign bq

= L= B

N
. > —

(c) Reaction 3 forms ethanol from alkene A. 00

(i) Identify alkene A.

(if) State the type of reacti gs during reaction 3.

(iii) State‘the r onditions needed for reaction 3.

(d) Alkene A is converted into alkane B in reaction 4.

(i) State the reagent and conditions for reaction 4.



(e) Ethanol is oxidised in reaction 5 by heating it with dilute sulfuric acid and one other reagent.

(i) Identify the other reagent in reaction 5.

(iif) Draw the structure of compound C.

Show all of the atoms and all of the bonds.

@
&
&
00

Q°Q0

24



47. June/2022/Paper_42/No.6
This question is about polymers.

(a) Polymer X is a condensation polymer.
Part of the structure of polymer X is shown.

—EI—E—O—I:I—O—E i

(i) How many molecules of water are produced when this part of polymer X is formed from its
monomers?

_O_

(if) Complete the structures of the two monomers used to make polymer X.

Show all of the atoms and all of the bonds in the functional groups. q

and 0‘
2
(ifi) What type of condensation polymer iso

[2]

25



(c) Part of polymer Z has the structure shown.

LT
DENDREN
H CHyH CH,H CH,

(i) Draw and name the structure of the monomer which forms polymer Z.

Show all of the atoms and all of the bonds.

NAME et eeeeee e eie e e e e eneee 0
O v
ymer Z.

(ii) Name the chemical process used to make the monomer t

: [Total: 9]

26



48. June/2022/Paper_43/No.4(c _d)
(c) Ethanol is a member of the alcohol homologous series.

Members of the same homologous series have the same general formula.

(i) State the general formula of alcohols.

....................................................................................................................................... [1

(i) State two general characteristics, other than the same general formula, of all homologous
series.

T et ettt e te e et et eteeeateeeaeateeaeeeeeeiateeiateaeteteetneeensetaaaeeeensaseennteeesnneeesnteaanes

2 e eeeeteteeeteeeeateeaseteeietteeamateeieteeiseeeaateteanateeateetenneeeeaseeaenneeeentataeaneeean

[2]

27



(ilf) One alcohol containing three carbon atoms is propan-1-ol.

Draw the structure of one other alcohol containing three carbon atoms. Show all of the
atoms and all of the bonds.

Name the alcohol you have drawn.

TVBITIE ... ettt e e e et ee e teeee e e e e e aeeeemsneee s eeeeasee e easaneea s e e aeeae e eseeeesaneeesateeennseeerntaeaenne e eneeean
[2]
(d) When alcohols react with carboxylic acids, esters are produced. 0
() The structure of ester X is shown. @
H H H K
0 N
N &
H—C—C—C—C H
TN
H H H o—=GC
>
Name ester X. o
......................................................................................................................... [1
(if) Give the name of the alcoh carboxylic acid that react together to produce ester X.
= [elo o O N N
L= Ty T )4 = T o RS
o S
A4

*

28



49. March/2022/Paper_12/No.35
Which structure is correctly named?

A B Cc D
H H H H H H H H
—(lz—clz—c—o—H H—clz—clz—H H—(lz—clz—o—H c|:=c—c|:—H
g T
ethanoic acid ethene ethanol propane

50. March/2022/Paper_12/No.36
The fractional distillation of petroleum produces a series of fractions with different uses.

Which row identifies a use for a fraction?

fraction use q
bitumen jet fuel b

A ®

B gas oil cooking *\
c kerosene making roads 0

D naphtha making chemicals

51. March/2022/Paper_12/No.37
Ethene and propene are both members of t@ne homologous series.

Which statements explain why ethene Qopene have similar chemical properties?

2 Theyare bo y cracking
3 Theyha functional group.
L 2

A 1and2”9:QB C 2only D 3only

52. March/2022/Paper_12/No.38
Which statement about ethane is correct?

A It decolourises bromine water.

B It burns in excess oxygen to form water and carbon dioxide.
C Its molecular formula is CoHa.
D

Its atoms are joined together by ionic bonding.

29



53. March/2022/Paper_12/No.39
Which statements about ethanol are correct?

1 Ethanol is used as a solvent.
2  Ethanol can be made directly from ethane.

3 Ethanol is a covalent compound.

A 1only B 1and2 C 1and3 D 2and3

54. March/2022/Paper_12/No.40
Polymers are long-chain molecules made from small molecules linked together.

Four polymers or types of polymer are listed.

1 carbohydrates

2 nylon 0
3 proteins b
4  Terylene *\

Which polymers or types of polymer are synthetic?

A 1and3 B 1and4 C 2and3 2and 4

55. March/2022/Paper_22/No.33 o
The structure of an ester is shown.

L
o
A4

What are the names o arboxylic acid and the alcohol that react together to form this ester?

carboxylic acid alcohol
A ethanoic acid ethanol
B ethanoic acid propan-1-ol
c propanoic acid ethanol
D propanoic acid propan-1-ol

30



56. March/2022/Paper_22/No.35
Which structure is correctly named?

A B Cc D
H H H H H H H H
b e o n mbdn wt b e d
Y A
ethanoic acid ethene ethanol propane

57. March/2022/Paper_22/No.36
The structure of part of a polymer is shown.

o R
1 2 3 0 4
&

C{ /CHE C{ /H CH y C\!\ /CHB
C=C C=C @C C=C
/N / /N
H H H Cl
A 1land2 B 1and4 Q;and 3 D 3and4
58. March/2022/Paper_22/No. Q
Carboxylic acids are ma xidation of alcohols.
Which carbowﬁ%‘cid d from CHsCH,OH?

A butanoic acia
B ethanoic acid
C methanoic acid

D propanoic acid

31



59. March/2022/Paper_22/No.38

Propene, C3Hg, reacts with bromine, Br,, in an addition reaction

Which structure represents the product of this reaction?

A B Cc D
[T LT [ 1]
Tt Tt ot T
Br H H H Br H Br Br H H H H

60. March/2022/Paper_22/No.39
Which statements about ethanol are correct?

1 Ethanol is used as a solvent.

2 Ethanol can be made directly from ethane.

3 Ethanol is a covalent compound. * b a
>

A 1only B 1and2 Cc

1and 3 D
61. March/2022/Paper_22/No.40

Which diagram represents the structure of nylon? 06
I | O
C C

32



62. March/2022/Paper_32/No.7
(a) The structures of four organic compounds, P, Q, R and S, are shown.

P Q R S
I | A T
H—C—C—O0—H E_C_“ H—C—C=C/ H—C—C—C—H
] s N Bl
H H / H H H H H
H—C—C—C
| ]\
H H O—H

Answer the following questions about these structures.

Each structure may be used once, more than once or not at all.

(i) State which structure, P, Q, R or 8, has a carboxylic acid functional group.
(if) State which structure, P, Q, R or S, is in the same homolog

(iiif) State which structure, P, Q, R or S, decolourise

(iv) Deduce the molecular formula of struct
oxygen atoms.

5ing a word from the list.

alkenes alcohols nitrogen

ong-chain alkanes are converted to shorter chain alkanes and
. 1

(if) Cracking is an example of thermal decomposition.

State the meaning of the term thermal decomposition.

33



(c) Link each petroleum fraction on the left to its use on the right.

The first one has been done for you.

fraction use
refinery gas making chemicals
naphtha bottled gas
lubricating fraction jet fuel
kerosene waxes and
4
[
[Total: 9]

\
\®
cﬁ'&

Q”Qﬁ

34



63. March/2022/Paper_42/No.5

This question is about alkanes and alkenes.
(a) Short-chain alkanes and alkenes can be formed from long-chain alkanes in a chemical reaction.

(i) Name the type of chemical reaction which forms short-chain alkanes and alkenes from
long-chain alkanes.

(ii) Decane has 10 carbon atoms. It forms ethane and ethene as the only products in this type
of chemical reaction.

Write the chemical equation for this reaction.

(b) Ethane reacts with chlorine at room temperature to form chloroethane, ijend one other
product.

(i) Name the other product formed.

(c) Ethene reacts with chlorine at room tem to form dichloroethane, C,H,CL..

C.H 2 — C,H.CI,

35



(i) The chemical equation for this reaction can be represented as shown.

H H H H

The energy change for the reaction is —180kJ/mol.

Use the bond energies in the table to calculate the bond energy of a C—Clbond, in kJ/mol.

bond C-H C=C | Ci-C1 | C-C
bond energy in kd/mol 410 610 240 350

Use the following steps.

step1 Calculate the energy needed to break bonds. qe

L/

energy need &k bonds = ... kJ

step 2 Use your answer in step 1 and'the gy change for the reaction to determine

the energy released when boi ormed.

energy released when bonds form = ............................ kJ

step 3"‘{%9 in step 2 and bond energy values to determine the energy of
bond energy ofa C-Clbond = ..........ccooernrininnnne. kJ/mol

[4]

[Total: 11]
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64. March/2022/Paper_42/No.6
The names of four esters are listed.
methyl propanoate
ethyl propanoate
propyl propanoate

butyl propanoate

(a) Esters are a family of organic compounds with similar chemical properties. They can be
represented by the formula C H,.0O,.

(i) State the name given to a family of organic compounds with similar chemical properties.

(b) All four of the esters in the list are liquids at roo Qmperature.

Name the technique used to separate @ropanoate from a mixture of the four esters.

(c) All four esters canb reacting different alcohols with the same substance.

d draw its structure. Show all of the atoms and all of the bonds.

structure

(2]

(if) Name the alcohol used to make methyl propanoate.
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(d) Other esters, not in the list, have the same molecular formula as propyl propanoate, but different
structures.

(i) State the term used to describe substances with the same molecular formula but different

structures.
....................................................................................................................................... [1]
(if) Name two esters with the same molecular formula as propyl propanoate.
T ettt ettt eteeeeteeeeeeeteeeeeeeateteeeeeesnteeaeteesseeeenaeieseeeeateeeaateteeeteeenneeeenaraeannn
7SR
(2]
(e) Polyesters can be made from the two different molecules shown.
H—0— &l —C—o—H Q
®
and *\
H—o—_}-0—H
(i) Complete the diagram to show a section of the ter made from these two molecules.

Include all of the atoms and all of the bo inkages.

Q’é

(i) Namestige risation that takes place when this polymer forms.
L o4 “’

............ NI SRRSO i

[Total: 17]
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