ORGANIC CHEMISTRY P2 QUESTIONS
COMPILED BY: Mustafa Asif

0/N18/21/Q4
The alkanes are a homologaus sares of saturaled ydrocambons,
{a) () Wrils the genaral formula for the alane homologous saries,

N - [1]
(W} Eschmember of a pamicular homaologous saries has the same general farmula

Give ona other charactaristic of a homalogous saries.

et L b e e e [1}
(b} What is the meaning of the term salursted?

........................................................................................................................................... [1]
{e) Consiruct the squation for the complats combustion of pentane, CH, ..
............................................................................................................................................ 2]
{d} Draw ihe siruciure of a branched alkans with the formula CH, . Show all of the atoms and ail
of the bonds.
[1]
() Chiorine reacts with pantans.
CaHyg + G4 —» CH,C1 + HG
() ‘What name i ghven bo this bype of chemical resetion?
Rl b M e S RS TS b € s s [1]
() Whet essential condilion ks nesded lor chioring b react with pentane?
R e et S, e B S b e e e s [1]
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(f* A hydrocarbon contains 0% carbon by mass.

(i’ Deduce the empirical formula of this hydrocarbon.

empirical Formula ..l 2]

(i What additional piece of information is needed to deduce the molecular formula of this
hydrocarbon?

...................................................................................................................................... il
[Total: 11]
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O/N18/21/Q7

The products of respiration are carbon dioxide and water.
(a) Complete the equation for respiration.

ey B T R SRR LR e S [2]
(b) Carbon dioxide and methane are greenhouse gases which contribute to global warming.

(i) State one effect on the environment of an increase in global warming.

I

{iiy Describe how the carbon cycle regulates the amount of carbon dioxide in the atmosphere.

- [2]
{c} Simple sugars can be polymerised to form starch.

Ho——oH — o+ oo oo -o—

a simple sugar starch

(" Deduce the formula of the molecule eliminated when simple sugars polymerise to form
starch.

i

(ii} State the reagent and conditions needed to hydrolyse starch into simple sugars.

weee[]
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(d) The amino acid alanine can form polymers.

Part of the structure of poly(alanine) iz shown.

i in s His R

| Ll

~N—C—C—N—C—C—N—C—C-
CH, CH, CH,

(' On the diagram, draw a circle around all of the atoms in one amide linkage. [1]

(i) Draw the structure of the monomer used to make poly(alanine).

[1]

[Total: 10]
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O/N18/22/Q4

The alkenes are a homologous senes of unsaturated hydrocarbons

(a) Describe two characteristics of a homologous senes

[2]
(b) Construct the equation for the complete combustion of bulena, C.H..
121

{c) Draw the structure of a branchad alkena with the formula C,H,. Show all of the atoms and all
af the bonds.

[1]

(d) Butene reacts with hydrogan in the presence of nickel,

(i} Mama the product formed.
{1
{if) What Is the purpose of the nickel?

1]

fiii} State one other condition needed for this reaction,
.............................................................................................................................. 1]
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(e) A hydrocarbon contains B85.7% carbon by mass

{iy Deduce the empircal formula of this hydrocarbon

(2]

(i) What other piece of information is needed to deduce the molecular formula of this
hydrocarbon?

....................................................................................................................................... [1]

[Tatal: 11]
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O/N18/22/Q7

Plants ramave carbon dioxide from the air during photosynthesis,
(a) (I} Complete the equation for photosynihesis.
L e S F 0 o P 5 SO R ¢

{ii} State two conditions required for photosynthesis to happan,

[2]

[l Explain how pholosynthesis can provide a renawable enargy source.

(B) The sirecture of a simple sugar ks shown.

HO — —OH

Starch iz made by the polymerisation of simple sugars
During thiz potymerisation, waler is formed.

(i} What bype of polymerisation occurs?

(i} Draw the partial structure of starch,

fou must show atl least two repeat units.

fiily MName the process by which starch is converted into simple sugars.
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(¢} The partial structure of polyilactic acid) is shown

H O

On the diagram, draw a ring around all of the atoms in one ester linkage [1]

[Total: 10
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This question is about ethanol and ethanoic acid.

H H i|-| O—H
H—C—CGC—O—H H—C—G
Y
H H H O
ethanol ethanoic acid

(a} Describe the manufacture of ethanol by fermentation.

3
(b} Ethanol can be oxidized by oxygen to form ethanoic acid.
Construct the equation for this reaction.
—-[1]

(c} A sample of ethanol is heated with ethanoic acid in the presence of concentrated sulfuric acid
catalyst.

Draw the structure of the product of this reaction.

Show all of the atoms and all of the bonds.

[1]
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{d) Ethanol is used as a fuel.
C,HOH + 30, — 3H,0 + 2C0,
The complete combustion of one mole of ethanol releases 1350kJ of energy.

A sample of ethanol reacts with excess oxygen to make 0.240dm?® of carbon dioxide,
measured at room temperature and pressure.

Calculate the energy released, im KJ, in this reaction.

energy rebeazed ... klI[Z]
[Total: 7]
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Methyipropans is a salutated hydiscarbon.

H H

I-I—{I:—H
H

methyipropans

[a) Melhyipropans reacts with chiofine in the presence of ullraviolst light lo give ssveral
compounds.

(i} Ona ol thess compounds has a ralaive mobscular mass of 127

Whial is the molacular lormiula of this compound ¥

Sugges a siruciune for this compound. Show all of the ateme and all of tha bonds,

[
(H) Anothar compaund lomead has the percanlage composition by mass:
25 7% carban; 4.3% pdrogen; 55.9% chilorins.
Calcutats the molacutar bomnula for this compound.

ENFD EdiaHA
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(i) Acompound ig fomed whan one molsculs ol methyipropans reacts with five molsculas
ol chliarin.

Wrils the molecular formla for this compound.

(B} The structures of progans and cycloprapans are shawn.
H
H B fl-l -\,ﬁl: "
.-IF_B”'-. /%H
Ho Em, Wl
H
cyClopropans

Thess wo compounds &re isomens of sach olher,

) 'What is meant by the lemm Somansm?

{H) Both compounds are hydrecarbans.

(i} Propens iz an unssiurated ydrocarbon and cyclopropans s a saburaled hydrocarbon
What is the difsrance babpaan an unsalurabed and a saturaiad ydrocanaon T

e o e i s g i e s s sl L [1]
{iv}) Describe a chamical lest 1o disinguish betwean unaalurated and saturaled hydrocarbans.
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Maphitha is a fraction obtained from petrolsum (crudse oil).

{8} Explain how naphtha is obtainad from patroleum (crede oil).

---[3]
{b} One compound in the naphtha fraction has the formula G Ho..

(i} From thiz formula, how can you deduece that this compound iz an alkane?

]

(ii} The alkane, &, H.; can be cracked to form an alkens that has six carbon atoms per
modscule.

Constnuct the eguation for thiz reaction.

B r |
{c} Ethens, C.H,, can be mads by cracking hydrocarbonsa.
Draw & "dot-and-croes’ diagram for sthans.
“ou only nead 1o show the outsr shell elsctrons.
[£]
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(d¥ Chiorine reacts with both sthens and ethans.

i

{iid

Cme molacule of ethens raactz with ons moleculs of chlorins.

Draw the structure of the product of thiz reaction. Show all of the atomes and all of the
bonda.

[1
Ome molecule of sthans can react with two molesculas of chlorine.
What iz tha molacular formula of the organic product of this reaction?

11
[Total: 10]
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The diagram shows the partial atruciurs of a pohyaster.

— 00— —0—C— — G — 00— —0— C— —C—

I I | I
0 o

(g} Draw the partial structure of mydon.

[l

(b} The diagram shows the partial structure of an addition polymar.

CH, CH, GH, GH, CH,

—G—G—G—G—G—-!l]—

CH, CH, GH, GH, CH, GH,

(it 'What iz meant by the term addition polymensation?

2]

{id  Draw the structure of the alkens that can be weed to maks this addition polymer.

(11

{lii} Describe cne pollution problem aseociatad with the diapoeal of thiz addition pohymsar.

1]
[Total: 5]
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Ester A has the structure ghown.

I
H_T_
H

d
:t—!.'ll—:t
I—ll'lfl—I
I—f.'lfl—I
I—0O—I

!

(g} Mame aster A

--[1]
(b} Ester A reacis with hot aquecus sodium hydroxids to give two compounds, B and C.

(i Compound B has the percentage composition by masa:
28.3% carbon; 3.7% hydrogen; 38 .05 oxygen; 28 05 sodium.

Calhculate the empincal formula for this compouwnd.

(2]

{ify Compound G has a relative molecular mass of 74 and s oidised by wamm acidified
potassium manganate{VID) to give butanoic acid.

Suggesat a stnecture for C.

Give reasons for your answer.

—[2]
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(e} (0 Whatiz meant by the term somensm?

-]

(it Draw an isomsr of sater A

[1]
(A} Explain why ester A i a saturated compound.

=[]
(s} Esater A can be ussd a= a fragrancs or perfume becawss it diffuses sasily.

(i} Explain why the rate of diffusion of the ester decreasss as the temperature decreasss.

-1

(it Suggest ons other use for ester A

1]
[Total: 10]
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The structure of malic acid is shown.

o H H 4
Nl
h—o” | | No—mn
r:|: H

H

() Malic acid is a carboxylic acid because it contains a -COOH group.
Malic acid also contains an —OH group.

Mame the homologous series of compounds which contain the —OH group.

............................................................................................................................................... 11
(b} A diester of malic acid has the formula shown.
H,C,00C-CH(OH}-CH,~COOCH;
What reagent and conditions are needed to make this diester from malic acid?
= T = 1 O TSRS USS USSP
O TN s e e e e s e L e
[2]

{c) When heated, malic acid forms fumaric acid.

HOCGC-CH{OH)-CH.—COOH — HODC-CH=CH-COOH + H,O
malic acid fumaric acid

How can agueous malic acid and agueous fumaric acid be distinguished when agueous
bromine is added to a sample of each?
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(d} The structure of compound A is shown.

H H
_—

C=—=C

COOH OH

Compound A can undergo two types of polymerisation.

() Name these two types of polymerisation.

(i For one of these types of polymerisation, draw a section of the polymer to show two
repeat units.

[2]

[Total: 9]
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Hydrocarbons undergo complete combustion to form carbon dioxide and water.

(a) Construct the equation for the complete combustion of butane, C,H, ..

............................................................................................................................................... 2]
(b} The combustion of butane is exothermic.
Explain in terms of bond making and bond breaking why this reaction is exothermic.
............................................................................................................................................... [2]
(e} Petroleum (crude oil) fractions contain hydrocarbons.
Give one use of the paraffin (kerosene) fraction.
............................................................................................................................................... 11
[Total: 5]
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Cyclopropans iz converted to propsne when heated.

CH, — GH,GH=CH,
7.4

cyclopropans

{a) Explainwhy cyclopropans and propsne ars isomers.

concantration
of propane
in mod/dm?

0 time. min

—-[1]
(b} The graph shows how the concentration of propens in this reaction changss with time.

Deacribe how the rate of this reaction changes with tims. Explain your answer by raferring to

the graph.

A

(¢! Deacribe and sxplain the effect of increasing the concantration of cychopropanse on the rate of

thiz reaction.

FACEBOOK.COM/CAMBRIDGE O LEVEL/IGCSE (GROUP)

(d} De=zcribe and sxplain the effect of decraasing the temparature on the rate of this reaction.

2]
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(e} Propsns undergoss sddition reactions. Two addition resctions of propens are shown n the
dRagram.

Complete the diagram to ghow the missing namsa, formula and conditions.

prop=ne
CHCH=CH,
conditiona
+ateam +H; i S s
FOITIILIRL e e et e et CHaGHaCHa,
[21
[Total: 10]

FACEBOOK.COM/CAMBRIDGE O LEVEL/IGCSE (GROUP)




ORGANIC CHEMISTRY P2 QUESTIONS
COMPILED BY: Mustafa Asif

O/N17/22/Q4

Lavamndubzl = found in lavendar plants.

CH, CH,
& #
C—CH—CH,—CH—C
ﬂ{; . | HGHE
! CH.OH

(g} [ Givethe molecular formula for lavandulal.

il Lasvandulol containe an —0OH group.

Mama the homologows seriss of compounds which contain the —OH group.

(b} Lawandulol iz an unesaturated compourd.

Dazcribe & teat for &n unasturated compound.

-1

-1

I 7 e T e e e e e e e e e A e e i e e i e O

[2]

(e} Lawendsar flowers contain a vansty of coloured compounds. Thess can be sxiracied from the

flowars to give a solution of the colourad compoundsa.

Dezcribe how to uss papsr chromatography to identify these coloured compounds.

You may use a labsllsd diagram in your answar.
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{dd Compound G iz fownd in the lesves of lavendsar plants.
L]

H—M—CH,—C—0—H

Compound G can undergo polymarisation.

Draw a saction of the polymer to show two repsaat units.

(21
[Total: 8]
O/N17/22/Q5
Dilute ethanoic acid reacts with sodium carbonate.
Sodum sthanoate, THyCOONa, and two other compownds are formed.
{a) Construct the equation for this reaction.
|
(b} The reaction of dilute sthancic acid with sodium carbonate is endothermic.
Explain in tarma of bond making and bond breaking why thiz reaction is endothermnac.
- |
{c) Ethanoic acid reactz with alcohols o form sstars.
Giva ons s of satera.
-1
[Totak 5]
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Ethanol and butanol are both alcohols.

H H H H H H
o ow  wb b b d o
I o
ethanol butanol

{a} De=scribe the manufacture of ethanol from ethene.

(b} Ethanol is used as a fuel and as a constituent of alcoholic beverages.
(i} State one other use of ethanol.

{ii? Construct an eguation to show the mcomplete combustion of ethanol.

{c} Ethanol can be oxidized to form ethanoic acid.

MName a reagent that can be used for this oxidaton.

{d} Draw the structure of an alcohol that is an isomer of butancl.

Show all of the atoms and all of the bonds.

FACEBOOK.COM/CAMBRIDGE O LEVEL/IGCSE (GROUP)
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(e} Butancl can be converted into an alkene by loss of a molecule of water.
Draw the structure of the alkene formed.

Show all of the atoms and all of the bonds.

[1]
(f} Butene can be polymerized to give polyibutene).
(i What type of polymensation occurs?
1]
(i Poly{butene) is non-bicdegradable.

What does the term non-biodegradable mean?

11

[Total: 10]
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The table shows some information about the homologous series of unbranched carboxylic acids.
name structure boiling point/*C
methanoic acid HCO.H 101
ethanoic acid CH,COH 118
propanoic acid CH,CH,COH 144
butanoic acid CH,CH,CH,COH 164
pentanocic acid CH,CH,CH,CH,CO,H 186

(a} A homologous series has a general formula.

(i} Deduce the general formula for the homologous series of unbranched carboxylic acids.

]
(i Describe two other properties of a homologous series.
2 .
[£]
(B} An agqueous zolution of propanoic acid is a weak acid.
(it What iz the meaning of the term weak acid?
-[1]
(i} Agqueous propanocic acid reacts with magnesium carbonate.
Construct the equation for this reaction.
1]
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(c} Butanoic acid reacts with ethanol to make an ester.

Mame and draw the structure of this ester. Show all of the atoms and all of the bonds within
the ester linkage.

structure

(2]
(d} Ethanoic acid iz a liquid at room temperature and has a boiling point of 118°C.

Describe the changes in both the arrangement and movement of the molecules when
ethanoic acid is heated from room temperature to 120°C.

3]

[Total: 10]
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Ethamnoic acid and butancic acid are both carboxylic acids.

H HHH ;.
| I
H—C—G H—C—C—C—0C
s L
H HHH
sthanoic acid butanoic acid

{a) Mams & reagant that can be used to make ethanoic scid from ethanal.
--[1]
(b} Dilute sthanoic acid reacts with all carbonatss and with some metals.

(i} Mame ons mietal that will reect with dilute sthancic acid and name the produects of this

reaCtion.
[£]
(il Conatruct an egquation to show the reaction of diluts sthanoic acid with ealcium carbonsts.
|
(z} Draw the structure of a carboogylic acid that is an isomer of butanoic acid.
Show all of the atoms and all of the bonda.
[1]
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{d} Lactic acid is both an alcohel and a carboaoylic acid.

GHg

e OH

HO—C—C
| %

H

Lactic acid iz & monomer that can be polymearized to form a polyestar.
(i} 'What type of polymerization occurs during this reaction?

-[1]
(il Thiz polysseter iz biedegradabls.

Suggesat an advantage of a polymear being bicdegradabls.

-=[1]
[Total: 8]
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M/)17/22/Q10
1 The table shows some information about the homologous series of unbranched alcohols.
name siructure boiling point 7 =C
miethanacl CH,OH 65
ethanol CH;CH,OH 79
propana CH,CH,CH,OH 97
butanol CH,CH_CH,CH_OH 117
pentanocl CHLCH,CH CH,CH,OH 138

{(a} One of the characteristics of a homologous series is that it has a general formula.

(i} What iz the general formula for the homologous series of unbranched alocochols?

-.[1]
(it} Predict the boiling point of hexanol, an alcohol with 2ix carbon atoms per molecule.
G - [11
{b) Describe the manufacture of ethamol by the fermentation of agueocus glucose.
-3
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Butanol reacts with ethanoic acid to make an ester.

MName and draw the structure of this ester.

Show all of the atoms and all of the bonds within the ester linkage.
DR e S L e e e e o e e D S e,

structure

2]
Ethanol is a gas at 100°C.

De=scribe the changes in the arrangement and movement of the molecules when ethanol is
cooled from 100°C to 25°C.

@

[Total: 10]
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The alcohole are a homologous series with the general formula C_H,,OH.
(@) Deduce the molecular formula of the alcoho having eight carbon stoma.

1]
(B} Tha table shows soma informnation about different alcohols.

aleohol formula malting point | boiling point density

i & °C ing/fcm?
ethanol CH.OH -117 79 0.780
propancl [ C_H_OH -126 8 0.804
butanal C HyOH —&aa 17 -
pantanac CH,,OH -74 138 0.815
hesanol | CgH, ,0H —47 158 0.820

I Describe how tha boiling point changeas with the number of carbon atoms inthe alkcohol.
[1]
(I} Estimata tha density, in g/cm?, of butanal.
[1]

(A} ‘What ia the physical state of pentanocl at room tempsarature and pressure? Explain your
BrEwar.

1]
(&) How doss viscosity changs inthe homologous series of alcohola?

Explain your answer.

~[2]
(d} Construct the equation for the complete combustion of propanol.

[2]
8} Propand can be cxidised to propanoic scid.

M Suggest the oxidizing agent and describs the conditions wusad forthis reaction.

2]
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(I} Dresy the strocture of propanoic acid, showing all the atoms and all the bonds.,

(]
[Tatal: 11]
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Ethenyl ethanoate, CH,CO,CH=CH,, iz manufactured by passing a mixure of ethanoic acid,
ethens and coygen over a catalyst at 200°C,

CH,COH + CH=CH, + %0, — CH,CO,CH=CH, + H,O
The reaction iz exothermic.

(@) Diraw an energy profile diagram for this reaction on the axes shown.

iOn your diagram labsl

«  the reactants and products,

¢ the enthalpy changs for the reaction,
*  the activation energy

BNEgy

reacton pathenay

(b} Ethenyl ethanoats is an unsatursted compound.

Describe a chemical test for an unssturated compound.

FACEBOOK.COM/CAMBRIDGE O LEVEL/IGCSE (GROUP)
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(€} Tha catalyst usad in the manufacture of sthamy| ethanoate contaire coppear.

Copper reacts with concentrated nitric acid.

Complete the equetion for this reaction.

Cu + ..HNO, — CulNOgl, + ..H0 + ..NO, [1]

{d} Tha structure of sthamyl ethanoate is shown.

GOGH,

Draw the structure of the addition polymer formead from ethemy ethancats.

(@) Stats two pollution problems causad by non-bicdagradable plastics.

2]
[Total: 10]
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The alkanes are a homologous series of hydrocarbons.

(@) State two properiies of a homologous series.

(b} Draw the structures of the branched and unbranched alkanes having four carbon atoms.

Show all the atoms and all the bonds.

[2]
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{c} The graph shows how the melting pointz of the first nine unbranched alkanes vary with the
number of carbon atoms per molecule.

(i

(i)

(d (i

(i)

D_
50
melting point
PG _100-
—150+
—Eﬂﬂ T

T T T T T T T 1
12 3 45 6 7 8 8 10
number of carbon atoms per molecule

Describe how the melting points of these alkanes change with the number of carbon
atoms.

--[2]

Use the graph to estimate the melting point of the unbranched alkane which has ten
carbon atoms.

PPN 0~ | |

Construct the equation for the complete combustion of pentane, CH, ..

-[4]

Mame the productz of the incomplete combustion of pentane and explain why the
incomplete combustion of hydrocarbons is hazardous to health.

=[]

[Total: 11]
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M/116/21/Q1

Choose from the following polymers to answer the questions.

Terylene
—O—{Ei _D_ﬁ_ _,ﬁ;_
o (@]
PTFE
E: F F F F
0 o | O
Eidsidakidibil
F F F F FF F F
| |
O
starch
—i0— — 0 — — (0 — — i — —i{—
poly{propene)

i e ol
ERESPISS N
H HHHMHHHH

PVC

PR TR
RREARESSE
HHHHHHHH
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protein

Ir—=

|
0 H O

—ﬁ—-—”—ﬁ%q*—g—_.

polyester
— 00— —Iﬁ:—D— —ﬁ—ﬂ— —ﬁ—O—
o o o
polyl{ethens)
40 o e
T YO e
HHHHHH H

Each polymer can be used once, more than once or not at all.

Which iz a polymer that

(a) is made from propene,

(b) will form hydrogen chlonde when combusted,

(e) can be hydrolysed to form amino acids,

() can be hydrolysed to make simple sugars,

(2} contains the same linkage as that present in a fat?
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M/)16/21/Q3

Esters, such as propyl ethanoate, are often used as solvents.

(a) Give one other use for esters such as propyl ethanoate.

(b) Draw the structure of propyl ethanoate, showing all of the atoms and all of the bonds.

1]

(e) A bottle of propyl ethanoate is opened in a room. Some of the propyl ethanoate evaporates
and then diffuses into the room.

(i) What is meant by the term diffusion?

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

.................................................................................................................................... [1]
(i) What happens to the rate of diffusion of propyl ethancate as the temperature of the room

Increases?

Explain your answer in terms of the kinetic particle theory.

...................................................................................................................................... [2]
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(iii} The table shows some information about different esters.

name siructure relative molecular mass (M)
methyl methanoate HCOD,CH, 60
ethyl methanoate HCO,CH, T4
propyl methanoate HCO,CH. Ba
butyl methanoate HCO,C H, 102
pentyl methanoate HCO,C.H,, 118

Which ester has the greatest rate of diffusion at room temperature and pressure?
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M/)16/21/Q8

Cyclohexane, CgH 5, is a cydoalkane.

Cycloalkanes react in a similar way to alkanes.

H C/ H
H—\c*‘“ ~cH
H—r’,ﬂ& A —H

H ,r m H
cyclohexane
(a) Cyclohexane is a saturated hydrocarbon.

(i) What is the meaning of the term saturated?

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

(e) Cyclohexane reacts with chlorine in the presence of ultraviolet light.

This is a substitution reaction.

Write the molecular formulae of twe products of this reaction.
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() Cyclohexans can bs manufacturad from hexane as shown in the equation.
CeHyy 7 CH + H

Calculate the mass of cyclohexans that can ba made from 258 g of hexans.
[M_of cyclohenane = 84]

mass of cycloheMans = ... @ [E]
(&) Ancthercycloalkane has the following percentage composition by mass.
G, 85.7%; H, 14.29%:

i Uss the parcentage composaition by mass to show that the empircal formula of the
cycloalkane is CH,,.

(2]

iy Draw the structure of the cycloalkans with an M, of 56, showing all of the atoms and all of
the bonds.

(1]

[Total:10]
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M/16/22/01

Chocse from the following polymers to ansaer the questions,
polymer &

polymer C

—o— i 0—0— —ﬁ—ﬂ—m{_ﬂ_c_
]

polymer D
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polymer G
- =T
| |l |l |l I
0 H O H O H O H
polymear H
—0— —C—0— —C—0—] —C—0— —C—
| | | |
0 e 0 0

polymer I
BAAME RN
YLl
FFFFFFFEF

Each polymer can be usaed once, mome than ance ornat at all.
(a) Which two polymers are polyesters?
i R v i [1]
(b)) Which polymer is used to make both clingfilm and plastic bags?
[1]
(e} Give the letter of an addition polymer. ...,
Give the letter of & condensation polymer. ... [1]
(d) Gve the letter of a polymer that is a saturated hydrocarbon,
(g} Which polymer could be part of & proten?
[Total: 6]
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M/)16/22/Q3

Esters are used as food flavourings and scolvents.

(@) Draw the structure of ethyl methancate, showing all of the atoms and all of the bondsa.

[1]
(b} Ethyl sthanoate evaporates at room temperaturs.

i What iz meant by the term swaporation?

- 1]
lll A sample of ethyl sthanoate in a baaker is moved into a colder room.

Explain, interma of the kinetic particle theory, why this results in a decreasa in the rate of
evapormstion.
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(0 The tabls shows some information about different eetars.

name gtructure | relative molecular mass (M)
methy ethancata CH,CO.CH, T4
athyl ethanoats CH,C0,C,H, B3
propyl ethancats CH,C0,C.H, 102
butyl ethenoats CH,CO,CH, 116
pantyl ethanoate CH,C0,CH,, 130

Which seter has the lowest rate of evaporation at room temperature and pressure?

Explain your answer,

Total: ]
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MARK SCHEME

O/N18/21/Q4

(a)(l) CnHan+2

4(a)(ii) Any one from:

same functional group (1)

similar chemical properties / react similarly (1)
trend in physical properties (1)

successive members differ by CHz (1)

4(b) all the carbon-carbon bonds are single bonds
4(c) CsHi2+ 802 — 5CO2 + 6H2

correct formulae for reactants and products (1)
balanced equation — dependent on formulae (1)
4(d) any branched chain isomer of pentane drawn
4(e)(i) substitution

4(e)(ii) light / uv

4(f)(i) mole ratio C =90/ 12 AND mole ratio H=10/1
ORC=75ANDH =10 (1)

empirical formula = CsHa (1)

4(f)(ii) (relative) molecular mass

O/N18/21/Q7

7(a) CeH1206 + 602 — 6CO2 + 6H20
correct formulae for reactants and products (1)
balanced equation — dependent on formulae (1)

7(b)(i) rise in sea levels / melting of polar ice caps / desertification / more extreme weather
patterns (1)

7(b)(ii) photosynthesis absorbs carbon dioxide AND respiration releases carbon dioxide (1)
the amount of carbon dioxide absorbed is roughly equal to the amount of carbon dioxide
released (1)

7(c)(i) H20 (1)

7(c)(ii) (dilute) sulfuric acid (1)

heat / reflux (1)

7(d)(i) ring around the CONH group (1)

7(d)(if) NH2CH(CH3s)CO2H (1)

O/N18/22/Q4

4(a) Any two from:

» same functional group (1)

» same general formula (1)

* similar chemical properties / react similarly (1)

« trend in physical properties (1)

* successive members differ by CH2 (1)

4(b) C4H8 + 602 — 4CO2 + 4H20 (2)
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1 mark for correct reactants and products if equation not balanced

4(c) structure of 2-methylpropene drawn showing all atoms and all bonds
4(d)(i) butane 1

4(d)(ii) catalyst / to speed up the reaction / to increase the rate of reaction
4(d)(iii) heat / high temperature 1

4(e)(i) mole ratio C =85.7 /12 AND mole ratio H=14.3/ 1

OR

C=714ANDH=14.3 (1)

empirical formula = CH2 (1)

4(e)(ii) (relative) molecular mass

O/N18/22/Q7

7(a)(i) 6CO2 + 6H20-> C6H12

06 + 602 (2)

If 2 marks not scored, award one mark for correct formulae (1)

7(a)(ii) (sun)light (1)

chlorophyll (1)

7(a)(iii) glucose can be used to make a fuel / glucose (can be fermented) to make ethanol 1
7(b)(i) condensation 1

7(b)(ii) 2 or more units polymerised

(2) If two marks not scored, award 1 mark for:

— 0 - linking two squares / rectangles but no extension bonds

7(b)(iii) hydrolysis 1

7(c)(i) ring around the COO group

M/118/21/Q4
4(a) use of glucose AND yeast (1)

any TWO correct conditions from — aqueous conditions / temperature between 10 and 45 °C
/ absence of oxygen / any pH
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between 6 to 8 (1)
(fractionally) distil reaction mixture (to get ethanol) (1)

4(b) CHsCHz0H + 02— CHsCOOH + H20 (1) 1

4(c)
1
oo o )
H -l:lil s (-] 'Elil {ll H
H H H 1)

4(d) (moles of CO2= 0.01 so) moles of C2HsOH = 0.005 (1)
energy released = (moles of C2HsOH - 1350) = 6.75 (1)

M/)18/21/Q9

9(a)(i) CaHsCl2(1)
Structure showing all atoms
and all of the bonds of a

_ _ H H H H CiI H
compound having two chlorine I 1 1 L 1 1
atoms substituted and based ~ F ¢ E T o S W
on Cl CI Ci H
methylpropane skeleton e.g. .
H— r_l:— H H—C—H
. . |
9(a)(ii) molecular formula is H H (1)

C4H7Cl3 (2)

If two marks not scored:

1 mark for mole ratio C: H: Clis 2.475: 4.30 : 1.856

OR

1 markforC=29.7/12,H=4.3/1and Cl =65.9/35.5

9(a)(iii) CaHsCls (1)

9(b)(i) same molecular formula but different structures / same molecular formula but different
arrangement of atoms (1)

9(b)(ii) (compounds) containing only hydrogen and carbon (1)

9(b)(iii) unsaturated contains a carbon-carbon double bond / saturated does not contain
carbon-carbon double bond (1) 1

9(b)(iv) add (aqueous) bromine (1)

unsaturated goes colourless and saturated stays orange (1)

M/)18/22/Q5

5(a) petroleum is heated / crude oil is heated (1)

fractional distillation / fractionating column (1)

idea that separation works because naphtha has different boiling point to other fractions /
idea of different boiling points at

different places in the column / naphtha comes off at particular height in the column (1)
5(b)(i) (molecular formula) fits the (general) formula CnHzn+2 (1)

5(b)(ii) C12H26 — CeH12 + CeH14/ C12H26 — 2CeH12 + H2
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formula for CeHi2 (1)
eqguation balanced dependent on alkene formula (1)

5(c)

f 2 marks not obtained, one mark for:

EITHER two shared pairs of electrons between the two carbon atoms

OR incorrect number of electrons in carbon-carbon bond (or bond shown by line) BUT
one electron pair between each of the two carbon-hydrogen atoms on each of the two
carbon atoms (four electron pairs)

fH RS "/?1
\Hﬂ . 2(5' ; r;i\-;l_/
3
>¢ . JJH\'I
(2)
5(d)(i)
C|E CTE
H—t.lt—c|:—|-|
H H (1!

5(d)(ii) C2H4Cl2 (1)

M/118/22/Q6

S@ N[ o] e -
I H O O H
OR

N e e -
H O H 0O H

(1)

B(b)(i) monomers react together/ monomers combine / monomers add together / monomers join / monomers link (1)

to form only one product /to give one product and no other melecule / no by-product formed (1)

6(b)(i) C|:H3(|3H3
i
CH3CH3

6(b)(iii) | non-biodegradable / causes litter /fills land-fill sites / incineration produces atmospheric pollutants (1)
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M/118/22/Q9

10(a) butyl ethanoate / butyl acetate (1)

10(b)(i) empirical formula is C2HsO2Na (2)

If two marks not scored:

1 mark formoleratioC: H: O :Nais 2.44:3.70:2.44:1.22

OR

ImarkforC=29.3/12H=3.7/10=39.0/16 Na=28.0/23

10(b)(ii) CHsCH2CH2CH20H (1)

idea that it must be an alcohol since it can be oxidised / must be butanol since it is oxidised
to butanoic acid (1)

10(c)(i) (compounds with) the same molecular formula but different structures / (compounds
with) the same molecular formula but

different arrangements of atoms (1)

10(c)(ii) any isomer of butyl ethanoate, e.g. CH3CH2CO2CH2CH2CHs (1)

10(d) does not contains a carbon-carbon double bond / has only single carbon-carbon
bonds (1)

10(e)(i) molecules move slower / molecules have less kinetic energy (1)

10(e)(ii) solvent / flavourings (1)

O/N17/21/Q4

A4(a) alcohol (1)

A4(b) propanol (1)

reflux / heat (with sulfuric / strong acid / conc acid) (1)

A4(c) bromine decolourised by fumaric acid / colour of bromine goes (brown to) colourless
with fumaric acid (1)

no colour change with malic acid / bromine remains brown with malic acid / bromine remains
the same colour with malic

acid (1)

A4(d)(i) addition (1)

condensation (1)

A4(d)(ii)
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for addition polymer:

HO O
~c” H H OH

_C_(:z_{lj_c_
eSS
two (or more) repeat units with single bohds between carbon atoms (1)
continuation bonds dependent on cormmrect structure (1)

OoOR

for condensation polymer:

Q o
N N
o] C—O 5
x s \
= i
s M, i et
H H H H

two (or more) repeat units with ester link and continuation bonds (2)

if 2 marks not awarded, 1 mark for ester link drawn correctly

O/N17/21/Q5

A5(a) 2C4Hi0+ 1302 — 8CO2+ 10H20

correct reactants and products (1)

balancing dependent on correct formulae (1)

A5(b) bond breaking is endothermic and bond making is exothermic (1)
more energy released (in bond making) than absorbed (in bond breaking) (1)
2A5(c) jet fuel, heating oil (1)

O/N17/21/Q9

B9(a) they have the same molecular formula but the atoms are arranged differently (1)
B9(b) rate decreases (1)
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the gradient of the graph decreases / slope of the graph decreases (1)

B9(c) increases rate (no marks)

particles closer together / more particles in a given volume / more crowded particles (1)
greater collision frequency / more collisions per second / rate of collisions increases (1)

B9(d) decreases rate (no marks)

particles move more slowly / particles have less kinetic energy (1)

number of particles with energy equal to or greater than the activation energy is decreased /
fewer successful collisions / fewer

effective collisions (1)

B9(e) left hand box:

propanol (1)

CsH7OH (1)

right hand conditions:

catalyst / Ni AND heat / high temperature / high pressure (1)

O/N17/22/04
Ad(a)(i) | CuHieO (1) 1
Ad(a)(ii) | Alcohol (1) 1
Ad(b) Bromine / bromine water (1) 2

Turns colourless (1)

Ad(c) 1 mark each for any three of: 3
* Pigment(s)/dyes/ coloured compounds on paper and paper (dipping) in solvent
* Spot of dye above solvent level

* Measure distance moved by dye and solvent (front)

« Calculate Ryvalue

« Compare with known Rsvalue(s)

Ad(d) Two correct repeat units with amide link (2 marks) 2
eg.
1

|
-NH=CH;—C—=NH=CH,-C-

If 2 marks not awarded, 1 mark for two amide links drawn correctly
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O/N17/22/Q5

A5(a) 2CHsCOOH + Na2COs — 2CHsCOONa + CO2+ H20

Correct formulae (1)

Correct balance (1)

A5(b) Bond breaking is endothermic and bond making is exothermic (1)
Less energy released (in bond making) than absorbed (in bond breaking) (1)
A5(c) Solvents / flavourings / perfumes (1)

M/N17/21/Q5

A5(a) Reaction with steam (1)

In presence of a catalyst (1)

AS(b)(I) Solvent / making vinegar

AS(bYi) | CoHsOH + 02 = 2C + 3H0
OR
C:H:OH + 20. = 2CO + 3H:.0

Cormect products (1)
Balancing (1)

A5(c) (Acidified) potassium manganate(VIIL) f oxygen

Ab(d) ANY ONE FROM

H H N
H_/ H H_ !
¢ M Coy H
- P N H H H H
H o H c..
A e gl sy b Lk o
< PR
o
e i H H™
A i
H— =t
H H

AS(f(i) | Addition

AB(THii) Do not decay / do not decompose naturally / not attacked by bacteria or microbes

M/117/21/Q10
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B10a)(i) | CaHzn1COOH { CaHznO2

B10(a)(ii) | ANY TWO FROM:
Same functional group (1)

|dea that each member vanes by a CH; group (1)
Same or similar chemical properties (1)

Physical properties change with a trend (1)

B10(b)(i) [ An acid that partially ionises / partially dissociates

B10(b)(i) | MgCOs + 2CH:CH:COH > Mg(CHsCH:COz) + COz + Ha0

B10(c) | Ethyl butanoate (1)

H{O_ CQHE
CiHr —C

Wy

(1

B10(d) | (Molecules) move faster/ have more kinetic energy (as temperature increases) (1)
(Molecules) are further apart (as temperature increases) (1)

(Molecules) are arranged more randomly / mere irregularity (as temperature increases) (1)

M/)17/22/Q5

A5(a) (Acidified) potassium manganate(VII) / oxygen

Ab(b)(i) | Lithium/sodium / potassium / calcium/ magnesium (1)
Corresponding ethanoate AND hydrogen (1)

A5(b)(ii) | CaCQ; + 2CH,CO;H = Ca(CH,COz); + H:0 + COz(2)
IF: two marks not scored H,O and CO, as products = 1 mark

A5(c) H

0
|

H- C-0-H

Ir—QO—I

o
I
H

A5(d)(i) | Condensation

A5(d)(ii) | Decomposes/decays/will not fill up land-fill sites / less litter / no need for incineration

M/J17/22Q10
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B10(a)(i) | CaHzn+1OH/ CrHane20
B10(a)(ii) | Any value between 154 — 164 (°C) (inclusive of these values)
B10(b) | (Add)yeast (1)
Temperature between 5 and 40 °C / no oxygen present/ anaerabic (1)
(Fractionally) distil (to get ethanal) (1)
B10(c) | Butylethanoate (1)
H H H H:H
I I| | || ]
I
H H H H H
B10(d) | They get slower/they move less rapidly (when temperature decreases)/ molecules slow down (when temperature
decreases)/ molecules have less kinetic energy (when temperature decreases) (1)
They / molecules get closer together (when temperature decreases) (1)
They /molecules arranged less randomly/ less irregularly (when temperature decreases) (1)
0/N16/21/03
A3(a) CsHys0 (1) 1
A3(b)(i) | increases with increased number of carbon atoms (1) 1
A3(b)(ii) | values between 0.806 and 0.813 {inclusive) (1) 1
A3(bj(iii) | liquid 1
because melting point is below room temperature and boiling point is above room temperature (1)
Ad(c) (viscosity) increases as number of C atoms increases/increases down the alcohols (1) 2
any correct answer related fo length/ size/ mass of molecule e.g. size of molecule increases/length of carbon
chain increases/chains get more tangled/van der Waals’ forces increase/ intermolecular forces increase (1)
A3(d) CsH:OH + 4%0; — 3C0O; + 4H:0 2
correct formulae for reactants and products (1)
correct balancing, dependent on comect formulae (1)
Ad(e)(i) | (acidified) potassium manganate(VII)/ potassium permanganate (1) 2
heat/reflux (1)
. H
Ad(e)i) 2 i 1
fc““ (4]
H /™7 ™H
H o
(M
Total: 11
0/N16/21/Q7

B7(a) reactants labelled on left and products labelled on right AND product level below
reactant level (1)
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enthalpy change labelled and shown by downward arrow (1)

activation energy as upward arrow from left hand energy level to energy ‘hump’ above the
highest energy level of

both products and reactant (1)

B7(b) bromine water / aqueous bromine / bromine (1)

turns colourless (1)

B7(c) Cu + 4HNOs — Cu(NOs)2+ 2H20 + 2NO2(1) 1

B7(d) OCOCHs

CH—CHz(1)

extension bonds shown (1)

B7(e) One mark each for any two suitable points e.g. :

[ills landfill sites

[ litter

[Jwhen burnt greenhouse gases given off / burning produces poisonous gases
[1get caught in birds / fish gullets (causing choking / death)

Total: 10
0/N16/22/Q3
Adi(a) One mark each for any two of :
» same functional group
» (same) general formula
» similar chemical propertiesireact similarly
» trend in physical properties
» each differs by CHz
A3(b) H H H H H
Hégé'éH{'l} H%éEH
| L I
I-I\ H H H H
H-C-H
|
H
A3(c)(i) One mark each for any two of:
» (generally) increases as number of carbon atoms increases
» increases in zigzag waylidea of going up imegularlyfidea of going up unevenly
» decreases between C2 and C3 compound (or words to that effect)
A3(c)(u) any value between —25(°C) and —45 (°C) (inclusive of these values) (1)
A3(d)(i) |CeHiz + 802 — 5C0z + 6H.0
correct formulae (1)
correct balance dependent on comect formulas (1)

A3(d)(ii) Any two of: carbon monoxide/carbon/water (1)
carbon monoxide is toxic/carbon monoxide is poisonous (1)
2

Total: 11

M/116/21/Q1

1(a) Poly(propene) (1) 1

1(b) PVC (1) 1

A1(c) Protein (1) 1

1(d) Starch (1) 1

1(e) Terylene / polyester (1) 1
Total: 5
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Ad(a)

Flavauring (1)

A3(b)

1

A3(e)i)

(Met) movement of a substance from a region of high concentration to low

concentration (1)

A3{c)ii)

Rate of diffusion increases (1)

Particles have more energy/particles are moving faster (1)

A3{c)(iil)

Methyl methanoate /HCO.CH, (1)

Lowest relative formula mass (1)

Total:

M/)16/21/08

B8(a)(i) | Contains only carbon-carben single bonds (1)

B8(a)(ii) | Contains only carbon and hydrogen (1)

Ba(b) CeHiz + 90 — 6CO0; + 6H:0 (1)

B8(c) HCI (1)

CeHCI(1)

(YR [N R

B8(d) Moles of CgHye = 3.0 (1)

Mass of CaHz = 252 {(g) (1)

Ba(e)(i) Mole ratio C:H=7.14:14.3 or 85.7/12 and 14.3/1(1)

Divide by 7.14 to get empirical formula (1)

BB(e)(i) H H

\
Hx?_?ﬁ,H
H=F S H

H H

Total:

10

M/16/22/01

Al(a) Cand H (1) 1
AlT(b) B (1) 1
A1 (c) Addition - B/ E/ F/ I

AND
Condensation

(M
1

-A/C/D/G/H

FACEBOOK.COM/CAMBRIDGE O LEVEL/IGCSE (GROUP)




Al(d) B/ E
Al(e) G (1)
Total 5

M/116/22/Q3

ORGANIC CHEMISTRY P2 QUESTIONS
COMPILED BY: Mustafa Asif

M1
1

Ad(a)

U (1)

A3(b)(i)

Changing of a liquid into a gas/changing liquid to vapour (happening al any
temperature) (1)

A3(b)i)

Molecules have less energy/molecules maove slower (1)

Molecules don't have enough energy to overcome force between molecules/
molecules don't have enough energy to escape (into the air) (1)

A3 (b))

Pentyl ethanoate / CH;CO,C:H;; (1)

Highest relative formula mass (1)

Total
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