SECTION 11 Chemnistry of Carbon Compounds
Multiple-Choice Questions
Part 1: Organic reaction and Part 2: Plastic
CE90 39
A glass of sweet wine is left on a dinning table. After two days, the wine becomes sour. Which
of the following type of reactions accounts for this change?

A. oxidation B.  hydrolysis
C.  fermentation D, esterification
CE90_41

Which of the following polymers is/are made by condensation polymerization?

® Hooon @ ' H GoocH,
f il 1
H n H CH, n
A, (T)only B. (3)only
C. (Dand (2) only D.  {2)and (3) ouly
CE91_36

Propan-1-o! is refluxed with acidified potassium permanganate solution for a long time. Which
of the following descriptions isfare correct?

(1}  The reactants undergo esterification,

(2} Propanoic acid is formed.

(3) The permanganate is reduced,

A, (I)only B. (2)only
C. () aud (3) only D.  (2)and (3) only
CE?_40
Which of the following conipounds would resct with each other to form a candensation polynier?
H H o 0
@\ / @ il i ® ]
C=C\ HO—C—(CH,)y—C—OH HN—C—NH,
g
A, (and (2) 8. (Daxi(3)
C. (Zyand (4) D, Band{4)
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CE92 06
0.0t mol of C2HsOH is bumit completely in oxygen, What are the numbers of moles of carbon
dioxide and water {ormed respectively?

carbon dioxide water
Al 0.01 0,03
B 0.02 0.03
C. 0.02 0.06
D 0.04 0.06
CE92_20
Which of the following compounds does NOT react with propan--6i?
A, sodium B. bromine water
C.  acidified potassium penmanganate solution D.  cthanoic acid
CE92_41

A compound, CaH4O2, react with ethanol in the prosence of concentrated suiphuric acid to form
a product with a fruity smell.

Which of the following statements about this compound is/ace correct?

(1) 11 can liberate carbon dioxide from sodium carbonate selulion.

(2) Tt ean decolourize acidificd potassivm permanganate solution,

{3} Tts aqueous solution is an electrolyte.

A, (3)only B. {t)and (2)only
C.  (Dand 3)only D.  {1),(2) and (3}
CE92_47
12 statement 2™ statement
Potyester is o thermoplastic, Polyester is fonned by condensation polymerization.
CE93_30

Directions: CE93_30 and CE93_31 refer lo the following experiment;

A mixture of methyl propanoate and sulphuric acid was allowed (o react by heating under reflux
for some time until equilibriom was reached. The resulting mixiure M was then transferred 1o
fiask Y and heated as shown below:

What is the function of the plece of apparatus

water out

labelled X? -
A. 1o condense the products in M
B. 1o separgte the products in M X ——
C.  to prevent the loss of the produets in M. #

due to evsporation flask Y water in
D. toprevent the loss of the reactants in M flask Z

. nmixtiee M
due to evaporation 1
heat

349

&0 | =|m = B854 i)yidsé.life




— r— — — — &— CcC —

CE93_3)

The first fractton of the distillate collected in flask Z is mainly

A, mellanol, B. propan-1-0},
C. methanoic acid. D.  propancic acid,
CE93_43

Which of the followlng reagents can be used to distinguish between aluminium sulphate solution
and fead{ll) ethanoate solution?

A, barium chloride sofution B.  sodium hydroxide solution
C.  nitric reid D.  liydrochloric acid
CE94_19

Which of the following substances can tum an ecidified solution of polassium permanganate

colourless?

A.  elhane B, cthano}

C.  cthanoic acid D. eihyl ethanoate
CE94_42

Which of the following substances can be fermented fo give an alcoholic drink?
{1} grapes

(2) wheat
(3) potntoes

A, (1) and (2) only B.  (1)and (3) only
C.  (2)and (3) only . B, (1), (@) and (3}
CE96_23

Dircctions: Q.23 and Q. 24 refer to (he folowing experinient.
A reaction mixture containing acidificd potassium dichromate solution and cthanol is heated
using the set-up shown below:

=— waler oul

condenser

water in -~

reaction mixture

|

heat
In this experiment, the reaction mixlure is undergoing
A, reflux. B,  distillation.
C, emulsification, D. fractional distillation.
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CE96_24

Which of the following statements concerning this experiment is correct?
A, The acidified potassium dichromate solution acts as a catalyst,

B.  The reaction mixture gradually becomes brown,

C.  Ethanol js reduced during the experiment,

D.  Ethanoic acid is formed during the experiment,

CE9%6_41

Which of the following statements concerning propan-1-ol are correct?

{1) propan-1-of can be used as a solvent.

{2}  propan-I-ol can undergo polymerization.

(3} propan-i-ol can undergo esterification with ethanoic acid In the presence of concentration
sulphuric acid.

A, (1)and (2} only B. (1) and (3)only
C. (2)and (3) only D. (1), (2)and (3)
CE97_15

Which of the following substances, when mixed, would produce a precipitate?
A.  chlorine water and potassiun bromide solution

B.  cthyl cthanoate and ethano}

C.  ivon(Ill) sulphate solution and aqueous ammonia

D.  nitric acid and potassium hydroxide solution

CE97 20
When a glass of winc is left overnight, it becoines sour, Which of the following reactions is
ible for this change?

respe

A, fermeniation B,  oxidation
C.  dehydration D.  estenfication
CE98_48

1# statement 2™ statement
The ethanol content of beer is less than fhat Beer is made by fetmentation of barley while
of red wine. red wine is made by fermentation of grapes.
CE99_26

Directions: Q.26 and Q.27 refer to the following experiment;

Some concentrated sulphurie acid and pumice stones were added to an alkanol and an atkanoic
acid. Tie mixture was heated under reflux for some time and the following compound was
obtained:

H cC H H
I 1y
H H H
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Which of the following combinations is correct?

Alkanel Alkanoig acid
A.  methanol ethanoic acid
B. methanol propaneic acid
C. ethanol ethanoie acid
D, ethanol praopanoic acid
CE99_27

Which of the following statements concerning the experinient Is correct?
A.  Concentrated sulphuric acid acts as an oxidizing sgent in the reaction.
B.  The purpose of using pumice stones is to speed up the reaction.

C. A fractionating colomn should be used in the experimental set-up.

D.  Heating under reflux can prevent the Joss of reactants and produets.

CE00_13
Consider the compounds represented by the two structuees below:
o} H H H 4y Q
H {1 oL
H——C——O«—-?-—?-—H and H—-—(}:—?-—-—C—O—-H
H H H H

Which of the following slatements concerning these compounds is correct?
A, Both compounds can tura wet blue litnyus paper red.

B. Both compounds hiave the same odour.

C. Both cempounds have the same molecular formula.

D, Both compounds have the snme boiling point.

CE00_36
Which of the following polymers isfare made by condensation polymerization?
i

m % ;l; ) 1|" 1; 3 ?MOCH

{—C—(Cﬂz)r- §!:~—N—(CH2)5—1?%- v{—clz-?_-]~ AE-CHT(!:

) H- " rro " CH, "

A, {only B. (2)only
C.  (1)and (3) only D.  (2)and {3} only
CEQ4_21

Which of the following statements concerning ethanol and butan-2-o0l is INCORRECT?
A,  Both compounds can dissolve jodine,

B. Both compounds can be represented by the same general formula.

C.  The boiling point of ethanol is higher than that of butan-2-ol.

"D, Bach compound can be obtained by catatytic hydration of the coesponding alkene.
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CEO1_25
The reagtlon involved in the preparation of cthanoic acid from cthanol is
A, an addition. B. acondensation.
C. aredox, D. adehydration.
CE01_56
1* statement 2™ staterment
The reaction of ethanoic acid with cthanol Water is one of the products formed in the
is a neutralizatlon. reaction of ethanoic acid with ethanol.
CE®4_17

The foliowing paragraph was extracted from the Iaboratory feport of'a student on the preparation
of an organic compound.

CHYCHCOzH and CHICH3OH were heated with a small amount of concentrated Ho50s ina
1est tube for a few minutes, The resuliant mixture was then added to a beaker of cold water.
Which of the foltowing stetements conceming the experimont is correct?

A.  The compound prepared was ethyl cthanoate,

B. Concentrated H280: acted as an oxidizing agenl,

C.  The preparation involved a condensation,

D.  When the resuliant mixiure was added to the cold water, a whitc precipitate was formed.

CE04 27
Ethane con be prepated by heating ethano! with excess concentrated sulphuric acid. The reaction
involved can be represented by the equation:

conc, HyS0,
CH;CH:0H ~——— CHy=CH:+ H:0

The type of reaction invelved in the preparation is

A.  cracking. B. condensation,
C.  nddition. D, dehydration.
CE04_33

Which of the following processes isfare involved in the produsction of whisky?
(1) heating under reflux

{2) distillation

3) fermentation

A, {1)only B. {(2jonly

C. (1)and (3) only D. (2)and (3) only
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CE05_24

Which of thic foltowing health hazards are related to excessive drinking of spivits?
(1} liver damage

(2) stomach domsage

{3) lung demage

A, (I)and (2) only 8.  (1)and (3) only
C. (2)yand{3) only D, (1),{2)and (3)
CE05_49

1* statement 2™ statement

Polyester is an addition polymer. Polyester soflens on heating,

CE06_43
The repeating unit of polymer X is shown below:
i i
—C—(CH2);-—ILi—~N—(CHz)5——li¢—

H

Which of the following statements about X is/are correct?

(I} X is an addilion polymer.

{2) X is formed from two different monomers.

{3) X is a thermosetting plastic. [QUT]

A. {(Denly B. (2)only

C, {H)aud (3)only D, (2)and (3) only

CEQ7_t6

A mixture containing 25 omn® of CH;CH:CH20H, 25 em® of CH3COOH and | emy’ of
concentrated HaSO4 is heated under reflux. After some time, a pleasant smell is detected. Which
of the following statements concerning this experiment is correct?

A, Avredox reaction is involved,

B. The reaction cannot go to completion,

C.  Concentrated H2SOy4 acts as a reactant,

D. One of the products is ethy! propancats.

CED7_23

Which of the following statentents concerning H,C—C—OH isfare correct?

O—O—

H
{1) 1t is nevtral to litmus solution. 3

{2) lts systematic nams is propanol.
(3)  When it reacts wilh cthanoic acid, the ester formed Is HJC""?"'O""ﬁ“—CHJ
CH; o]

H

A. (only B, (2)only
C. (1) and (3) only D. (@) and (3) only
354
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CE07_42
Which of the following pairs of compound can form condensation polymmers?
8)] o] !

H—C—H HN—C—NH,
) o] o}

HC—CH, il il

P HO—~C c—oB
HO OH

{3 H O H ©

H—C—C—0CH  Hy—C~—C—OH

NH, NH,
A, (Dand (2) only B. (1) and (3) only
C. (2 and (3) only D, ({1),(2) and (3)

CE08 47

The empirical formula of an organle compound T is CH10. Effervescence oceurs when T iz added
to sodium carbonate solution, T may be

(1} HCOOCH;.

(2) CH;CH(OH)COOH.

(3) CHiCH.CH,COOH.

A, (only B. {(2)only
C.  (Hand(3)only D.  {2)and (3) only
CE09_12

An organic compound X fias the molecular formula C3HsF2. Which of the following statements
conceming X iz correct?

A. X has at least four possible structures,

B. X must be a saturated compound.

C. X turns acidified potassium dichromate solution from orange to green,

D. X canbe used to make a thermosetting plastic by addition polymerization.

CE0% 24

Which of the foltowing substances can react with acidified potassium permanganate solution?
(I} propene

{2} potassivm jodide solution

(3)  sodium sulphite solution

A, (D)and (2) only B. (1)eand (3} only

C.  (@and (3)only B, (1),(2) and (3)
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CRO9 25
Which of the following hazard wamning labels should be displayed on the reagent bottle of
methanol?

]
f::a 5
e ““iﬁ
) @)
A, (Iyand (2) only B. (I)and (3)ouly
C. (2)and (3) only D, (1), ¢2)and (3)

CE0% 27

Esters can be used to make
(1) porfumes,

{2} food additives,

{3} solvent for paint.

A (D and 2) only B.  (1}and (3) only
C.  (2)and (3) only B, (1}, @y and (3)
CE10_07

In an experiment, a mixiure of ethanol and acidified potassium permanganate solution is heated
under reflux to obtain ethancic acid. Which of the following apparatus shoutd be used io the
experiment?

A.  stopper B. thermometer
C. fractionaling column D, waler condenser
CE10_18
The slructures of compounds P and Q are shown below:
a i
CHCH;CHy—C—0O~H CHyCH,—C—~0—CH,
P Q

Which of the following statements is correct?

A. P and Q are both acids.

B. P is more volatile than Q.

C. P dissolves in water readily but Q dees not,

D. P and Q both decolourlise bromine water rapidiy.
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CE10_38
Compound E rapidly decolourises cold acidificd potassium peemanganate solution. When E is

added to sodium hydrogencarbonate solution, effervescence occurs. Which of the following
compounds may B be?

A HHHO B. BEER
] =
He e e GOl H=C=gr=y=g—a=il
k H R
C. 11 I{'[ Iﬁ D. Hfllfill‘i
H—C—C—C—C—0—H H— wﬁ-—?-—i-‘-'()*—!{
Hun H H
CEN_I3
Propene reacts with bromlne dissolved in organie solvent to give
A,  l-bromopropane. B, 2-bromopropane.
C.  1,2-dibromopropane, D. l-bromopropane and 2-bremopropane.
CEL_15

What is the chemieal formula of the organic product formed from the reaction between ethanol
and propanoic acld under suitable conditions?

A, CHCOOCH; B, C:HsCOOCH;
C.  CsHsCOGCHs D. GHLCO0C:Hs
CE11_34
The two compounds shown below undergo condensation polymerization under suitable
conditions.
H H
0 Ne=d’ 0
N8
c—g, ,L—¢C and  HO=CH;=CHy—OH
/ 5 N
w 7Y o
H H
Whal siall molecule would be elininated in this condensation polymerization?
A, HO B, Hin
C. CHyOH D. HCOOH
CEl1_48
1# statement 2 stateimont

Nylon has cross-links among the pelymer Nylon is a condensation polymer.

chains,
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CE11_3% CE91_49

I an experiment, & mixture of coconul oil and excess concentrated sedium hydroxide solution h 1* statement 2M siatement

is heated for some time. Then a small amount of concentrated sodivm chioride solution is added tn the preparation of soap, sodium chloride is Sodium chiloride can increase the solubility
to the reaction mixture with stirring. A solid praduct is eventually formed. Which of the follewing added after the reaction between oll and of s0ap.

statements concerning this experintent is correct? sodium hydroxide has been completed.

A.  The solid formed is glycerol,

B.  This experiment involves emulsification, CE92_23

C.  The purpose of this experliient is to prepare a soapless detergent. Direction Q.22 and Q.23 refer to the making of seap as represented by the fotfowing reaction:
D. ::1; ;:x::pose of adding concentrated sodium chloride solution is to sakt out the product H,COOC(CHy) 16CH, H,COH

HCOOC(CHp)1gCHy  + 3NaON ——  p[ooy  + 3CH,(CH,),COONa

CEM 30 H,COOC(CH,)46CHZ H,COH
1* statement 2™ statement s 2
; i . . . anin! fat soap
Propane can change acidified potassium Substitution reaction occurs when propane is
permanganate  solution from purple to added to acidified potassivm permanganale Soap has a hydrophilic head and hydrophobic tail. Which of the following combination is
colourless, solution. correct?
Hydrophitie head Hydrophobic tail
Part 3: Soaps end Soapless detergents A, Na* CH;3(CHa)g—
CE99 37 B. -COO- CHy(CH:)is—
Clothes stained with grease can be cleaned by detergents becansc detergents can C. Na* CHi{CH2)16CO0~
(I}  decrease the surface tension of water. D.  CH3(CH2)1sCCO~ Na*
(2) dissolve in both water and grease.
(3) emulsily greasy particles, CES3 44
Which of the following combinatlons is correet? Which of the foltowing statements is INCORRECT?
A, ({)and (2) onty B.  {{)and (3) only A, Tin is used for making food cans,
C. {2)and(3)only D, (1),(2)and (3) B.  Sulphuric acid is used for making soap,
C.  Ammonium chloride is used for making dry celis,

CE90_38 D.  Chlorine is used for sterilizing drinking water,
Which of the following statements conceming the production of soap from vegetable oils and
sadium hydroxide solution isfare correet? CE94 24
(I}  Sodium hydroxide scts as n catalyst, Directions: Q.24 and Q.25 refer to the structural formulae of the following three defcrgents:
{(2) Glycerol is formed at the end of the reaction. CH, CH, CH, CH, CH, o K*
(3)  The reaction between vegetable oils and sodium hydroxide solution is reversible. detergent 1 NS NSNS NS N/

CH, CH; CH, CH, CH, C
A, (D) only B, (2)only . k
. {1)and (3)only D, (2)and (3) only o

CH, CH, CH, CH, CH,
detergent J1 SN/ N7 N7 N/
CE91_33 CH, CH, C¢CH, CH, CH,
Which of the following statements isfare trise for soapless detergents? s0- K*
(1) All soapless detergents are not biodegradable. CH, CIHJ CH,
(2) Soapless detergeats form a scun with sen water. lC }I{ c }? ¢
(3) Sonpless detergents aro mainly manufactured from products of the petroleum indusiry. . detergent JII Cﬂ,/ [ N ,\ e |
A, (})only B. (3)only ° L g | H
CH, CH, SOy K*
C. (1) ond (2) only D.  (2)srd {3} only
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Which of the above isfare soapless detergent(s)?
A, detergent Tonly B.  detergent 1l only
C.  detergents T and I only D, detergents If and |1 only

CE94_25

Wliich of the following stalements concerning these detergents is correc(?

A, The hydrocarbon tail of detergent H1 is hydrophifie.

B.  Both detergents | and I forin scum with seawater,

C.  Detergent [H causcs more scrious pollution problems than detergent I when discharged
into rivers.

D.  Both detergents 11 and IH are made from Fats,

CE96_28

Directions: Q.28 and Q.29 refer to the following experiment used to study the causes of hardness
of water.

A sludent added somo soap solution to four test tubes conlaining the same valume of different
aqueous solutions of the same molarily. He shook the tubes and measured the minimun volume
of soap solution needed o form a permanent lather. The results are tabulated below:

d Minimum volume of soap solution
Agueous solution :
needed to form a permanent lather / em
Sodium chloride 0.6
Caleium chloride 9.3
Potassium chloride 0.9
Maguesin chloride 8.5

Which of the following spparatus would be most suitable for measuring the volume of soap
solution?

A. 50 cm?® burelte B. 50 cm’ measuring cylinder
C. 25cm’ pipetie D. 10 cm’ beaker

CE96_29

Which of the fotlowing subst isfare responsible for the hardness of water?

(D) sodium chioride

2) calcium chloride
{3) potassium chioride
{4)  magnesium chloride

A, (Honly B. (2)only
C. (1) and (3) only D, (2)and (4) only
360

CE97 35

Ditute ammonia solution s used in d tic glass cleaners b

(1} ¥t con saponify geease,

(2}  His non-corrosive,

(3) Hcontains ammmoniwm jons which can emulsify grease,

Which of the above statements isfare correct?

A, (lyonly B, 2)only

¢, (B and (3) only D.  (2)and (3) only
CE98_15

A detergent has the following structure:

Which of fhe following statements conceming the detergent is correct?

A, Tts hydrocarbon chain is hiydrophille.

B, It can be manufactured from vegetable oil.

€. tisreadily degraded by micro-organisims,

D.  Itacts as an emulsifier in the cleaning process,
CE98_41

Which of the following problems are associated with the gxcessive use of soapless detergents?

{1) They can cause skin silergies.

(2) They form foam when discharged into rivers and lakes.

(3}  They form: scum when discharged into the sea.

A, {1)and (2) only B. (1)and (3) only
C. (2yand (3) only D.  (1),(2)and (3)
CE99 43

Which of the foltowing statements concemning # soapless detergent are correet?

{1} It can be preparcd by heating a cooking oit with sodium hydroxide solution.
(2} 1t nets a5 n welting agent by reducing tho surface tension of waler.
) It acts as n emulsifying agent in the cleaning process.
A. (1l)and (Z) only B. (1) and (3)only
C.  {2)and (3) oaly D, (1),{2)and (3}
CE99_48
1% statement 2™ statement

Local tap water produces & scuim with soap. Water containing calcium ions can form an

Insoluble compound with soap.
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CE00_i8
Sowe potassium carbonate solution Is added to o sample of tap waler. The mixture then appears
cloudy. Which of the following iona Is probably present in the sample?

A, NH$ B, Mg
C. Br D, S0&
CEG0_41

Which of the followlng statements concerning soaps are correct?
(1) They arc esters.

(2)  They can reduce the surface tension of water.

(3) Theiruqueous solutions are alkaline,

A, (1)and {2) only B. {1)and (3) only
C,  2)and (3)only D.  (1),{2)and (3)
CEBL_16

Which of the following statements is correct for a soapy detergent bul incosreet for a soapless
detergent?

A, lis structure consists of o hydrophilic part and a hydrophobic part.

B. It forms a lather when shaken with distilled water.

C. 1t can be made by reacting a vegetable oil with an alkali.

D.  Ttactsas an emulsifier in the cleaning process,

CEGI_21

In g boiler using hard water, scale is deposited on its interior after a period of time. The safe
consists mainly of mela} carbonates. Which of the following substances can be used to remove
the boiler scale?

A. soapless detergent B. chiorine bleach
C.  sodium hydroxide solution D. vinegar
CE03_19

Sonp was prepared by heating fat with sodium hydroxide solition for some time. Concentrated
sodium chloride sofution was then added to the resulting mixture. The purpose of adding
concentrated sodium chloride sofution is

A, to help the precipitation of soap.

B. toenhance the cleansing power of the soap.

C. to reducce the alkalinity of the soap.

D. (o act as & preservative for the soap.
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CE03 29
A detergent has ihie siructure shown below:

T
CH, (CH 30 CHy =080 Ner

Which of the foilowing statements concerning this detergent is correct?
A. His non-biodegradable.

B. It functions well in bard water.

C. [t can be manufactured from vegetable oils.

D.  The portion, CH3(CH2)1eCHz~, is hydrophilic.

CEQ3_49

1# statement 2™ statement
Sodiurn carbonate can be used to soften Sodium carbonate reacts with calcium ions in
hard water which contains calclum fons. hard water to form a precipitate.

CE04_04
Which of the following subslances is the poorest electrical conducior?
A, vinegar B.  household bleach

C.  sosp solution D. antiseptic alcohot

CE04 22

The main chemical constituent of bleaching power is caleium hypochlorite. Which of the
following stateiments concerning bleaching power is INCORRECT?

A. It works effectively with soaps in cleaning processes.

B.  Itcan be used as a domestie sterilizing agent.

C. M reacts with aclds readily to give chlorine.

D. It bleaches by oxidation,

CE04_49
1% statement 2% statement
Sodium chloride is used in the manufacture Sodium chloride helps the precipitation of
of soap. soap from goap solution.
CEQS_32
Which of the follewing substances is NO' used for the preparation of soaps?
A, vegetable oil B.  sodinm hydroxide solution
C.  concentrated sodium chloride selution D.  concentrated sulphuric acid
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CEOS_42

Which of the following slatemenis concerning soaps are correct?

(1)  Soaps are biodegradable.

(2)  Soaps have good cleaning power in hard waler.

{3)  The structure of a soap particle consists of n hydrophilic part and a hydrophobic pait.

A, (Dand (2) only B. (1) and (3) only
C. (2 and (3)only Do (1), 2)and (3)
CR06_26

Which of the following statenients concerning the cleansing actin of a detergent are correct?
{1} T reduces the surface tension of waler,

{2) ltacts as nu emulsifying agent.

{3) Itreacts with grease to form soluble products.

A, (1)and 2) only B, {l)and (3} only
C.  (2)and (3) only B, (1), @)ad {3)
CE86_42

Which of the following materials isfarc used in the production of soap?
(1) petroicum fractions

(2)  sodium hydroxide

{3) sulphuric acid

A, (I}only B. {2)only
C.  {(1)and 3) only D.  (2)and (3) only
CE07_50
1 statement 2% statement
Soapy detergent can be uscd to treat oif Soapy detergent can act os am emulsifying
spillage on sea surface. agent for ofl.
CE08_35

Which of the following statements conceming a soapy defergent is correct?
A. It can increase the sueface tension of water.

B. It contains a hydrophobic hydrocarbon cliain,

C. 1t can be manufactured from pefroleum produsts,

D. It contains a positive jonic part for carrying out emulsification,

CEQ9_45

Which of the following statements concerning soapy and soapless detergents are correct?
{1} They both are emulsifying agents.

(2)  They both contain hydrophabic and hydrophilic parts.

B s ergent fs biodegradable while soapless detergent js non-biodegeadable.
A (i) and (2) only B, {1)aid (3) only
C. (2)and (3) only D, (1), (2)and (3)
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CEG9_50
1 statement 2™ siatement
Discharge of synthetic detergents Into rivers Synthetic detergents may contain nutrients for
may cause rapid growth of algae. the growth of algae.
CE10_41

The structure of & detergent is shown below:
CH3(CH}15C00 Na'
Which of the following statements concerning this detergent is correct?
A, Iis non-biodegradable.
B. It forms scum in sca water.
C.  ltis manufactared from petrolearm,
D.  The hydrophilic part responsible for its cleansing uction is Na'.

CELl_47

Which of the following statements concerning soapy detergents and soapless detergents are
correct?

{1}  Saapy detergents can be made from fats whereas soapless detergents cantiot.

{2)  Soapy detergents form seum with sea waler whereas soapless detergents <o not,

(3)  All soapy detorgents are biodegradable whereas all sonpless defergents are not,

A, ()and (2)only B, (1)and (3) only

C. (2and (3 only D (1), (2) and (3}

ASLOS(T)_05
Which of the following compounds can be oxidized by acidificd NaxCi:Ox{ag) ai room
lemperature?

(I} CHsCH.0H

(2) CH;COCH;

{3) (CHy3COH

A, (Denly B, {only

€. (t)and (3) only D, 2)and (3)only

ASLOS(1)_03
Lysergic acid dicthylamide (LSD) is a stimulant drug with the following structure:
(I3H20H3

[s) N
CH,CH,4

N
“CHy
4

il /
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Whicls one of the fotlowing stalements about LSD is correct?

A. [t has one chiral centre and possesses an amine functional group.

B. It has one chiral cenlre and possesses an atkens functional group,
C. It has iwo chiral contres and possesses an amide functional group,
D. It has two chiral centres and possesses a ketone functional group,

ASLI3(1)_03

Which of the following pairs of substances react to give ammonin?
(1) {NH2):S04(s) and Ca(OH)a(s}

(2) NaNHx(s) and H:0(1)

(3) CH)CONHa(nq) and KOH(aq)

A, (D) and (2) only B. {1)snd(3)enly
C.  (2yand {3)only D, (1) (2)ond(3)
DSELISP_26

Which of the following conversions is a substitution reaction?
A. CH3CH:CH=CH; — CH:iChCHBICH:

B. CH;CH,CH:CHOH — CH;CH,CH,CHO

C. CHyCH,CHOHCH; —» CILCHCHBICH

D. CH)CH:.CHiCO2H — CHaCH:CHaCHOH

DSEIISP_27
A eompound with an ester functiona group has a molecular formula of C41HsO2. What is the number
of possible structures of the compound?

A3 B, 4

c S D,

DSELHISP 28

Which type of reaction is involved in converting propan-2-of ta propene?

A, Addition B. Oxidation

C.  Dehydration D.  Substitution

DSELSP 30

Hydrogen, methane and butanc are commonly used fiels. Which of the following statcments is
correct?

A. Hydrogen is & more environniental friendly fuel than butane,

B. Mcthane burns with a more sooty flame than butanc.

C.  Hydrogen, mothans and butane ail belong to the same homologous series.

D. Oncomplete combustion, one mole of niethane releases more carbon dioxide than one mole
of butane,
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DSE1ISP_31
The following s a serics of reactions stasting fromt ethanol:

reagent A N Na,CO(aq)

ethanot COMg + Q
Which of the following correstly describes the reagent A and the product Q?
Reagent A Product O
A. Dehydrating agent Cthene
B. Dehydrating agent Tthane
& Oxidizing agent Sodium ethanoate
D. Oxidizing agent Ethanolc gcid
DSEL1SP_34

Which of the followlng slatements isfare correct conceming the numbers of the homologous serics
of afkenos?

(1) Members of higher molecular mass are oflen used to make soap.

(2} The first fow members are often used to make polymers.

(3) The members can commonly react with hydrogen halides to give halohydrocarbons.

A, (1) only B, (Donly

C.  (1)and 3)only D.  (2)and (3)only

DSE12PP_27
Consider the isomeric compotinds shown below:
CH;COCH;  and  CH;CH:CHO
Which of the foilowing reagenls ¢an be used to distinguish between the two compounds?
A.  Acidified potassium dicliromate sofution  B.  Lithjum aluminium hydrde
C,  Dilute sulphuric acid D. pH indicator

DSEi2pPP_28
The structure of polymer X is shown below:

L8 (-bomens]-
c@—c—ocn,cazo
n

Wiich of the foliowing statements about X is correct?

A. It possesses a ketone fanctional group,

B. It can undergo degradation In an acidic environment,
C. It has a giant covalent network structure,

D. It has a sharp molting point.

DSEI2PP_33
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Cansider the following organic conversion:

X
(CH;),COH ~———— (CH,),Ci

Which of the following reagents can X be?
1) Chig)

@ PCLQ)

{3) Concentrated HClag)

A, flyouly B. {(2)only
C. {1} and (3) only D,  {2)and (3) only
DSEI2PP_34
Consider the following compounds: Which of these compounds can be used as active ingredicats
of detergents?
Cl,011 CHyOH CHLOI

o o 0 OH

43 GH (6] OH
oM o 2
OH OH Ot
Ciy
() ClLCli, 5-"1; —Clly o
Ciy
[9]

3} /\/\/\/\/\/\/\/\/u\o' N
A, (1Y and (2) only B. (1) and {3) only
C.  (2)and (3) only D, (1. (2)and (3)
DSE12PP_36

1 statement 2 statement
The structural formula H:C=CF; can  The rotation of the CFz group relative to the CH;
represent two different compounds, group in HyC=CF, is restricted by the C=C hond,
DSEf2_28
The structure of an organic compound is shown below:

O, -0
w ™ T
HO

Which of the following statements is correct?
A. The compound does NOT show enanliomerism.

o

of the compound is CsHgOs,
‘The compound contains a ketone group.
D. The compound can be oxidized by acidifted KaCr2Os(aq).
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DSE12 29

Which of the following statements concerning compound U (CHyCHRCH=CHCH,CH0H) is
correct?

A, The empirical formula of U iz C3H0.

B. The systoniic name of U is hex-4-cu-ol.

C. U rencts with HCl to give a single product.

D. U can separately turn Braaq) and acidified KMnOs{ag) colorless.

DSEIZ_32
Which of the following structures represent(s) the astive ingredient(s) in aspirin tablets?
t,0H
Oy, _.0M }ti "
1 O _Cly (o N CQOH H
6! \g 3] H;N/Y ~ (©)
o] ol OH
OH
A.  (1)only B. (Donly
C.  (lyand (3) only D, (2)and (3)only
DSE12_33

Which of the following compounds con be formed when (CH3)C(OHCH:CH; is dehydrated?
{1} {CH:C=CHCH;

{2) (CH3;):CHCH=CH,

(3) CHy=C(CHs)CH:CH;

A, (Iyand (2) only B. {({)and 3) only
C.  (Zyand (3) only D, (1), (@) and (3)
DSEL2_34
The structure of a compound is shown below:
CH;,
H;C—C—COOH
CH,

Which of the following slatements concerning the compound ate correc!?
(1) It can form a salt with aqucous ammonia,

{2) Tt can be reduced 1o an alkanol by vsing LiAJHa,

(3} [t can form an ester with methanol under suitable conditions.

A.  (Dyand (2} only B, (1)and (3) only
C.  (2yand (3)only D, (1) @) and (3)
DSEI2 36

1 stalenzent 2™ statement

2-Chlorobut-1-ene shows gcomelrical isomerism  2-Clilorobut-1-ene has a double bond,
369
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DSE!3 20
An organic compound las the following structure:
H
I
H—({J—-OH
H

Which of the following slatements about this compound is/are correct?
(1)  Ttis immiscible with waler.

(2)  Itisneutral o litmys sofution.

(3)  {t burns with a non-luminous flame,

A, (Donly B. (2)only
C. (1) ond (3) only D.  {2)and (3)only
DSE13 29
The stracture of fructose is shown on the rights CH,0H
Which of the foltowing statements about fructose is correct? =0
A, Tis empirical formula is Cat1206, HO— (!:—l 1
B. It can turn acidified potassium dich te soluti
ified potassium dichromate solution H—C—OH
from orange to green.

C.  Itis insoluble in water. H-={~=0H
D.  Usmolecule has five chiral carbon cenires, CHOH
DSEI3_30
The three-dimensional structure of o molecule of compound X and that of compound Y arc shown
betow:

(|:2Hs (I':sz

i €

7 \U'H ~
HyC N Ol HO/ CHj
X Y

Which of the following statements about X and Y is correct?

A.  Xund Y are identical,

B.  Xand Y arc a pair of structural isonters,

C. A mixture of X and Y can bo separated by fractional distilation.
D.  Xeand Y have the same standard enthalpy change of combustion,
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DSE13_31
Consider the compounds X and Y shown below:
CH, H;C CHy
N /
HyC=C C=C
\ / \
CH; H H
X Y

Which of the following statements about X and Y is correct?

A.  Xand Y area pair of geometricel isomers.

B. Both X and Y react with Ha(g) in the presence of Ni(s),

C. Xand Y react separately with Bry in CH3CCls to give the same organic product.
D.  Both the polymerization of X and that of Y give the same addition polymer.

DSEI3_32

Which of ihe following statements about the action of sodium hydroxide solion on ethanamide
isfare correct?

(1}  Sodium ethanoate is formed in the reaction.

2)  Inthe reaction, soditun hydroxide act as catalyst,

(3} The reaction attains equilibrivm if the reaction mixiure is heated under reflex.

A. {(yonly B, (2only

C. (Dyand (3)only D. (2)yend {3) only
DSE13_34

Consider the following conversion of organic compounds:

CH,Br CH,0H

CH,
BrfD)
B e
Step Step 2

Which of the following statements about the above conversion are correct?
{1}  Excess Br{l) should be used in Srep L.

{2) Light is needed inStep 1.

{3) The reagent used in Step 2 ean be KOH(aq).

A, (1)and (2) only B. (!)and (3)only
C.  (2)and (3)only D. (1)) md(3)
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DSBI3_35
In order to prepare 2-clitoro-2-methylpropane, a mixture of 2-methylpropan-2-ol and concenteated
hydrochloric acid is shaken vigorousiy.
cone. HCL

{CH)COH ~~—memmsm (CH),CCL
Which of the following statcraents about this preparation arc correet?
(1) Two layers of liquids can be observed in the reaction mixture after shaking.
(2)  The erude product should be washed with soditiny carbonate solution.
(3)  The unreacted 2-methylpropan-2-ol can be removed by simple distillation.

A, (Iyand (2)only B.  (1yand (3)only
C.  (2yand (3) only D@ and ()
DSE14_27

Which of the foltowing combinations concering CH3CH=CHCHCH{CHs): is correct?
Number of geametrical isomers  Number of enantiomers

A, 2 4
B. 2 2
c 0 2
D. 2 0

DSE{4_28

Consider the following organic reactions where P, Q and R are the major otganic products
formed.

HB(g) NaGH{aq) K,Cr,0,(aq) / H'(aq)
CH,CH,CH=CH, ——~ P ———  —ee———

Which of the following combinations is correct?

P Q R
A. CHiCH:CHBrCH; CH3CH2CH(GHICH; CH3CH;COCH,
B. CH;CHCHLCHBr CH;CH;CH:CH20H CHICH,CHCHO
(cH CH3CH,CHCH;Br CH;CH:CH=CH; CHaCH;CH{OH)YCH,0H
D, CH;CH:CHBrCH; CH;CHCH(OM)CH; CHiCH2COH
DSEI[4_32

Which of the following statements concerning aspirin isfare correct?

(1) it undergoes esterlfiontion with ethanoie acid in the presence of an acid catalysi.
(2) It reacts with sodlum carbonate solution to give & colorless gas,

(3) Tican be used to reduce inflanunation.

A (1yonly B. (2)only
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DSE14_33
A sunblock cream contains the compound below as the active ingredient:

i CH,CHy
1«13(:—-0—<\3——c-—--(|:—cozczikcl:cx»{zcr;,crrxzcﬁ3
H H

Which of the following reagents can react with this compound?
{t)y NaOH(zq)

{2y PCH{Y)

{3) acidified KMnOs(aq)

A, UYonly B. (2)only
C,  (Iyand (3) only D, (2)and (3) only
DSE14_34

The structure of a detergent is shown below:
O\\ .?O
A NN AN I
Which of the following statements concerning (he detergent are correct?
(1) Tt has a cleaning function in hard water.
(2)  Vigorous shaking it with oil and water can formn o stable emulsion,
{3) Itcan be formed by reacting a cortain vegetable oil with NaOH(aq).

A, (I)yand {2) only B, (Yand (3)only
C.  (2)aund (3) only D (1), (2yand (3)
DSE15_26

How many geomelcical isomers does HyC-CH=CH-CH=CH-CH; have?
A, O B. 2

C. 3 D. 4

DSE15_29

Consider the following conversion:

O
1 il 1l ]
HN—C—(CH)y~C~NH, =~  H,C~0=C—({CHy7-C—~0—CH,
Which of the followlng combinations of reagents can achieve the above conversion?

A, NaOH{ag) and CH3OH(1)

B. CH;OH{1)and CH;COOH(Y)

C.  NaOH(aq), H2SQ4(nq) and CHy;OH(1)

D, H2SOufag), NaOH(aq) and CH;COOQH(1)
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DSEI5_30
The structuee of the antibiotic ‘amoxicillin® is shown below:

NH,
i
~ y

§-5
0 \><
O N
o [y
0}"01!

Which of the follewing funetional groups is 7 are present in amoxicillin?

(1) ester

{2) amide

(3)  hydroxyl

A, (Ienly B, (Zonly

C. (Dand B)enly D,  (2)and (3) only
DSEIS_32

Which of the following compounds can react with acidified potassium dichromate solution to form
a ketone?

m OH (2) 3)

\/\/OH
OH

A (Donly B. (2)only
C.  (1)ond (3) only D.  (2)snd (3) only
DSEI5_34
A polymer has the structure shown below:

i

C
0" o
n

Which of the following statemients concerning the polymer is correct?

(1) Its intermolecular attraction is predomlinately hydrogen bond.

{2)  The polymer chains can be broken in the presence of difute liydrochloric acid,

{3) The polymer chains can be broken in {he presence of dilute sodium hydroxide solution.

A, (1)and (2) only B, (Dand (3) only
C.  (2yund (3) only D (1), (2yand 3)
DSElG 28

Which of the following statements concerning but-1-ene and butan-1-0f is INCORRECT?
A, Bothof the them can decolorize acidified KMuOa(ag).
B Butan-1-ol can react with PBry(l) while but-L-ene cannot,
(e Both of them can react with Ha(g) in the presence of platinnm,
D. But-1-ene can be obtained from heating butarn-1-al wilh ALOs(s)
374
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DSE16 29

The molecular formula of compound X is C4H4O4. 1t has two ~COOH groups. How many isomers
may X have?

A5 B. 4

c 3 D. 2

DSEIl6_3%

Which of the fotlowing statements conceming nylon-6,6 js/are correct?
{1) K can be used to make ropes.
(2)  The polymerization in forming it is o hydrolysis process.
EI{ ] i
(3) s repeating wnit is N(CHZ)GNg CHYL
[¢)

A, (Donly B, (2)only

C. (Dand (3)only D. (2) and (3) only
DSEL6_35

Soap can

{1)  be made from fats.

{2y emulsify oll particles,

{3) increasc the surface tension of water.
‘Which of the following combinations is correet?

A, (lyand 2)only B. (l)and (3)only
C.  (2)and (3) only D, (1), (2)and (3)
DSEIG6_32

Aspartame is an antificial swectener. The structure of it is shown below:

0 OCH,4
N

H

OH NH, O
Which of the following statenients concerning an aspartame molecufe is/are correct?
(1} It has two ester groups.
{2} 1t has two chiral cenires.
(3) It has two amide groups.
A, (Donly
C.  ()and (3)only

"

(2) only
. {2yand (3} only

=)
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DSB17_{8
The structures of organic compatind A and B are shown below:

SHNG

Which ol the following statements concerning the tiva compounds isfare corcect?

(1) A and B belong to the same homologous series,

{2) A and B can be distinguished by acidified KMnOafaq),

(3) Complete combustion of 1.0 g of A and complete combustion of 1.0 g of B would form the
same mass of COz{g).

A.  (Donly B. (2)only
C. (1) and (3) only D.  (2) and {3) oniy
DSE17 26

H 0

| il
H—C—0~—~C—{CH,){sCH;
[}
]
H=~C—0—C—(CH,);CH=CH(CH,)sCH=CH;
0

i
H—tl:«-o—c—(cul),6cu3

H
How many cis-frans isoimers does this compound have?
A0 B. 2
C. 4 D 8
DSE(7_29
A compound has the following structure:
H\C¢0
I
H--C—OH
H-—C;-—-OH
H

Wiich of the following statemonts concerning the compound Is correct?
A, Tteanreact with PCly,

B. It is insoluble in water.

C.  Itis oplically inactive.

D 10 has a ketone functional group.
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DSEI7_33
The structures of three compounds are shown below:

3 )\/\/[\/\)\/\/\/\/CO;N;-

Which of them can form a stable emulsion when shaken with oil and water vigorously?

A, (1)yand(2) only B, (lyand (3) only
C.  {2yand (3) only D, (1), {2y and (3)
DSEI7 35

Wihich of the following processes can form ethonol?

{1}  Heating cthanoic acid with NaBH,

{2)  Heating bromoethane with KOH(aq)

{3) Heating ethy! bulanoate with NaQH{aq) under reflux

A, {1)and (2) only B. (1) and (3) only
C.  (2)and (3) only D, (1L Q2yend (3)
DSE17_36
Consider the following statements and choose the best answer:
1* statement 274 statement

Both CHy(CH}sOH and (CH3):COH can Both CHy(CHz);0H and {CH3)yCOH have the
react wilh acidificd K2Cra03(nq). same fimctional group.

DSE18 27
Which of the following polymers is commonly uscd 10 make drainage pipes?

ILE_E‘JI ﬁ |

il Lot
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DSE18_30
Consider the folfowing conversion:

Step (1) intermediate __ Step (1)
compount

! i

Br

Br

Which of the following combinations can achieve the above conversion?

Reagent used In Step (1) Reagent used in Step (11
A. Aqueous amiuonia Dilute sulphuric acid
B. Aqueous potassinm hydroxide Dilute sulphuric acid
C. Agqueous amnonia Concentrated sulphuric acid
D. Aqueous potassivm hiydroxide Concenltrated suiphuric acid
DSELE_31

Which of the following compounds CANNOT form condensation polymers?
(1) HN{CH2)sCOzH

(2) CHsCOCH=CH;

(3)  CHsCH(OH)CO:H

A, (yonly B. (@)only
C. (Dand (3)only D, (2)and {3)only
DSE{8_34

Which of the following statements concerning sosp are correct?

(1) Soapisnuester.

(2} Soap can reduce the surface tension of water.

(3)  Soap particles congists of both hydrophobic and hydrophilic parts.

A, (1yand (2) only B.  (l)and (3) only
C.  {2ysnd (3) only D. (1), (2yand (3)
DSEI18_35

An arganic compound has (lic following structure:

HO
CO,CH,

Which of the lollowing statements conceming this compound are carrect?
(1) It has an ester group.
{2) M contains ai least one chiral centre,
(3}  Hreacts with acidified sodium dichromate solution fo form a ketone,
A, (lyand 2) only B. ()and (3)only
C.  (2yand (3) only D {H),2)and (3}
378

DSE19_23
Which of the following statements conecrning ethanol ars correel ?
{1}  Htis flammable.

(2)  Hissoluble in water.
(3) It is more volatile than water.

A, (1) and (2) only B. (1) and (3) only
C.  (2yand (3) only D. (1), (2)and (3)
DSE19 29

The structure of limonene is shown below ;

~OK

1t reacts with excess HCI(g) to give Z as the major product, Which of the following is Z?

A, B.
Cl
C. Cl D,
DSE19_3t
Which of the following combinations is correct ?
Structure Systematic name
A. o
_>—< 3-ethylbutanone
NS s
H,N NH, pentane-1,5-diamide
C. o
~c )L‘H ethyl methanoate
D, o

ent-1-cnal
I_I)k/\//’ p
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31, ‘Which of the following pairs of reagents would NOT react with cach other ?

A B,
(:@ +HCl(g) + sene. HCl(ag)
DSEi9_32 CO,CH

3
Consider the following conversion of organic compounds :

< D.
0o + conc. HCHag) + HCH®)
CHOH @\ con.
CO.H Step I - Step 2 ©</\ -

32, Which of the following pairs of compounds are isomers 7
Which of the foltowing combinations of steps is correct ? [$))] H F H
Step 1 Step 2 H and F
A.  LiAIHy, dry ether: then H*(aq) NaOH(aq), heat H ¥
B. NaBHq, cthanol; then H¥(aq) NaOH(ag), heat B H H &
C.  LiAIHy, dry ether; then H{ag) coneentrated HaSO(1), heat ) OH o
D. NaBHs, ethanol; then H*{aq) concentrated HySO(1}, heat E>< 5 §<:]
an
DSEL9 36 CHy CH;
Consider the following statements and chaose the best answer: G) COsH CH,
1* statement 29 gatement
CH=CHCH(CH;)CaHs can cxhibil optical CH2=CHCH(CH1)CyHs has one chiral centee. HNW i and Y
o} 3 CO.H
activity. H HyN 03
DSE2020: I
27, Which of the following alkancls can form a ketone by warming with acidified sodium dich Tation 7 A. (1) only
B. {2} only
A. H ?H B. H B OH C. {and {3) only
e H_i':_ - D @mdB)only _
34, Which of the following statements concerning nylon-6,6 are correct ?
H CH;H H CH H
I H CHs ) D. 7 ?H H {1} Fishing net can be made from nylon-6,6.
o ) b L L. ; e 2) HyN{CH,)sINH, is one of the monomers of nylon-6,6.
i Ji ? {3} The intermolecular attractions in nylon-6,6 are covalent bonds.
CHz H H
A. (1) and (2) only
2. Refer to the following conversions B. €3] and (‘3) iny
> . {(2) and (3) only
D. {13 (2 and (3)
0
NeBH, Co HoSO, z 36, Consider the following statements and choose the best answer ;
H,0 heat
st stetement 2n4d statement
The rate of conversion from glucose to ethanol The conversion from glicose o eihanol is
COsit is increased by adding yeast, catalysed by enzymes in yeast.
‘Which of the following s & possible structure of 29 A. Both statements are true and the 2nd is a correct sxplanation. of the ist
B, Both statements are irue but the 2nd statement is NOT & correct explanation of the ist
A g B. CH,OH C. The st statement is false but the 2nd staterment is true,
5 28 Both statements are false,
DSE2021:
29, Consider the following reaction :
CH,0H jaBH.
S MPEREN HOOCCHCOCHCHO Ml—’ Y

[o% D.
Whatis Y 7
o 380 . HOOCCHCOCH:CH:OH
o . HOOCCH;CH(OH)CH;CHO
. HOOCCH,CH(OH)CH:CH.0H
o

HOCH:CH:CH{OH)CH:CH:0H

R
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30. Consider the information shown in the table below :
Structure of the molecules of the Hquid in
bottle A bottle B buitle C
OH _ CH; CH;
He ey HO ey HO "H
H H C}
Which of the following liquids have identical boiling point 7
B
Al liquids in bottle A and bottle B only
B. fiquids in hottle A and bottle C only
C. liquids in botle B and bottle C only
D. liquids in botde A, bottle B and bottle C
34. Which of the following mixtures would NOT separate into two liquid layers after heating under reflux for
a period of time ?
1y HCOOCHCH;( 1} and excess NaOH(aq}
2) CH3CH,CHCI() and excess concentrated NaOH(ag)
3} CH:CHzCHO() and excess acidified K;CriOx(aq)
A {13 and {2) only
B. {1} and {3} only
<. (2) and (3) only
D. (1), @) and (3)
35, The diagram below shows the structure of a compound.
£t
H
N/
\
o CHy
Which of the following ing the pound are correct ?
(1) It has an amide group.
2y Tts structure has only one chiral carbon.
3 It can be converted to an aicohol by using an appropriate reducing agent.
A {1} and (2) onty
B. (1) and (3) only
C. {2) and {3) only
D. (1L{2Yand (3}
36. Consider the following statements and choose the best answer :

Methyl ethanoate and ethyl methancate
have similar chemical properties,

2nd statement
Methy! ethanoate and ethyl methanoate
are isomers.

1st statement

Both statements are true and the 2nd is a correct explanation of the 1st
Both statements are true but the 2nd statement is NOT a correct explanation of the ist
The Ist statement is faise but the 2nd statement is true.

Both statements are false.

Unwa
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Structural Questions

Part 1: Oyganle reaction
CE90_0la
The table below describes some reactions of liquid propan-1-ol:

= ¥

—

EXPERIMENT

RESULT

1. Propnn-{-ol is healed with acidified
potassitm permanganate solution,

Substance X is formed, X produces
effervescence with sodium carbonate salution,

»

is heated with coneentrated sulphuric acid.

A mixture of propan-1-o} and substance X | A sweet smelling liquid Y is formed.

3. Propan-1-ol is heated and the vapour Gas Z is produced.

passes over heated broken porcelain,

) Name X.

Write an jonic equation for the reaction of X with sodium carbonate solution,

() Write an equation for the formation of Y.

Suggest TWO functions of the concentrated sulphuric acid in experiment 2,

CE90_03b
The fonnula of 2 weak alkanoic acid can be represented by
CaHpa1COzH (where 1 is an intetger),

(4 marks)

A sample of the atkenoic acld weighing 0.355 g was dissolved in about 20 om® of water in a conical
flask. The solution was then titrated sgalnst a 0.180 M sodinm hydroxide solution. A tofal of

22.40cm? of the alkali was required for complete newiralization.

) Explain the meaning of {he term ‘weak acid'.

()  Describe how the end-point In this titration can be determined.
(iii)  Calculate

(1) the number of motes of sodium hydroxide used for the
@ the relative molecutar mass of the atkanoic acid.

vy 1) Deduce the molecular founula of the atkanoic acid,
2) Draw TWO molecular structures for the alkanoie acid.

(Relative atomic masses: H = 1,0, C=12,0,0=16.9)

titration,

{12 marks)
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CE%0_0Sb
A student heated a mixture of aqueous sodiv hydroxide and ethiy! cthonoate for some time using
the follewing set-up:
waler ~

- water

‘cold finger —j

boiling tube —
ethyl ethavoate

~~ rgueous sodium hydroxide

0] {H Name the type of renction that took plnce. Write an appropriate equation for the

reaction,
) What would be observed when the reaction was complete?
(€3] Qive an industeinl spplication of this type of reaction,

(i) What is the function of the “cold finger’?
(ifiy  State a potential hazard in the set-up shown above.
(iv)  The quantily of the praducts obtained in this experiment was much loss than that expected.

[4)] Give an explanation for this,
{2) Drow a labelled diagram of o completely different set-up to illustrate how the
quantity of the products can be increased by using the same guantities of reactants.
(2 marks}
CE92_03a

TFermentalion of cooked rice produced an alcoholic drink which contains abowt 8% of ethanol.
(i) Describe briefly how such fermentation can be carried ont in the laboratory.
{ily  Howcan the alcolslic drink be concentrated so as to ralse its ethano! content to abovt 30%?
(iiiy  Some alcoholic drinks become sour when exposed (o air for some time, Suggest 4 reason for
this.
(iv}  Statc one health hazard and one social problem associated wilh the excessive taking of
alcoholic drinks.
(8 marks)
CE%4_06b
The following paragraph was taken from a student’s faboratory report:
‘A mixture if cthanol, ethanolc acid and several drops of concenirated sulphurie acid was heated
utider reflux form some tinme, The resulting mixture was then cooled and poured o a beaker
contalning some saturated sodium chloride solution.
(i)  Draw alabelled diagram of the experimental set-up used for heating the mixture under retlux,
(Hy  Why is it necessary

(4] to use concentrated sulphutic acid in {he above experiment?
[#3] to heat the mixture under reftux?
(i)  What wonld be ebserved when the resulting mixture was poured iinto the safurated sodium
chloride solution?
(7 marks)
382

CED5_07b
The following flow disgram shows the conversion of a compound X to an acid Y,
oxidation
X - EBthano| ~——s
X can rapldly decolourize n solution of bromine in 1,1,1-trichlorcethane,
€3] ‘What is X? Name the industrial process by which X is converted to ethanol,
(i}  Write a chemical equation for the reaction between X and bromine.
@y (D Give the systematic name of Y,
[#A] Draw a labelled diagram of the Jaboratory sct-up for tie conversion of ethanol to Y.
(iv)  Ethenol can be detected in the breath of a drunken driver, Suggest ONE chemical test to
show the presence of ethanol in his breath and state the observable change produced by the
tesi.
{9 marks)

CE%6_02
The relative molecular mass of an alkanol X is 60.0. X contalns 60% of carbon by mass,
{a)  Calculate the number of moles of carbon in one mole of X and hence deduce the molecular
formula of X.
{b)  Draw ONE possible structure of X and give its systematic name.
5 marks)

CE98_0%a
A student used the following set-up to prepare propanoic rcid:

water out «
—X

« water in

: a mixture of pre R
RS acidified p%lgs:im ;ixrz:?a!e solution
heat
)] Nare apparatus X,
(i) Explain why some pumice stones were added to the reaction mixture before heating.
(i)  Write the chemical cquation for the reaction involved,
{iv)  Suggest a method to obiain propancic acid from the reaction mixture.
The student used the propansic acid obtained to carry out the following experiment:
a mixture of propanoie acid,
methanol and g few drops of
concentrated sulphuric noid

| sodivm carbonute
solution

ot water
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) Why Is a water bath, instead of a naked flame, used for heating the test tube and its contents?
v () State TWO observable changes when the contents of the tes{ tube were added to the
sodium carbonate solution,

()] Give the systematic name of the carbon compound fonmed in the experiment,
(8 marks}
CE9%_06b
(6] A teacher prepared an ethanol solution by fermentation of glucose using the following set-
up.

aqueous solution

of glucose with S lime water
substance X added
M Suggest what X niay be.
@ Explain why the lime waler turned milky during the fermentation process.
3) Write the chemical equation for the fermeniation of glucose.

(ii)  The feacher used the cthanol solution obtained in (i) to cearry out the following experiment
on a redox reaction:

ethumol
vapour

air

—= —> to pump

{est tube

&l acidified potassium

ethanol N )
dichromate solution

solution

[43]) State the observable change in the test fube.

) Explain, in terms of oxidation number, whether potassium dichromate was oxidized
or reduced,
3) Give the structural formula of the praduct formed from ethanol in the reaction,

(iif)  Suggest ONE reason for cach of the following statements:
m Drinking a small quantity of wine may be good for health.
2y Excessive deinking of alcoholic beverages may cause health problems,
(10 marks)
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CE02_03¢
Consider the substances listed below:
amimonia, manganese(JV) oxide, potassium hydroxide,
sodium benzoate, sodium dichromate, sodium nitrate
{) Whicl substance is used in breathalysers to detect the presence of ethanol In the breath of
suspected drunk drivers? State the expected observation in the breallwlyser if a positive result
is obtained.
(2 marks)

CEO2_06¢

Elhyl ethanoate is an osler. [ can bo prepared by heating mixture of ethanoie acid and ethanol under

reflux in the presence of a catalyst.

0] What is the catalyst used in the preparation?

(i)  Draw a labelled diagram of the set-up used for heating the mirture under reflux.

(i}  Ethyl ethanoate is commonly used s ¢ solvent. Explain why ethy! ethanoate can dissolve
indine but cannot dissolve sodium lodide.

(iv)  Which ONE of following hazard waming labels should be displayed on a bottle of ethyt
ethanoate?

O ,

A B C D
(v)  Draw the structure of anothier ester which has the same niolecutar formula as cthyl ethancate,
and give its systematic name,

(9 marks)

CE03_08a
A mixiurc of grapes, water and substance X is used to produce wine in the set-up shown below:

water _sz,—— deviee Y

3 a mixture of grapes water
jax and substance X
(i) The wine containg ethanol,
)] Slate ONE substance in grapes that can be converted to ethatof, Wrile the cliemical

equation for (he reaction invelved.
(2) Suggest what X may be. State its function in the production of ¢thanol,
iy State TWO functions of device ¥.

()] Exphain why the concentration of cthano! in the wine cannot exceed a certain level
{about 18% by volume).
2 Suggest r reason o increase the concentrationt of ethanc! in the wine to a level

higher than 18% by volume.
ass
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(ivy  Explain why a glass of wine turns sour upon standing in air.
(9 marks}

CE04_08¢c

A policeman suspected a car driver to have drunk an excessive amount of alcoholic driuks, and used

& dichromate byeathalyser 1o conduct a test on the driver’s brenth, The result was positive.

O] State the principle underlying the est of ethanol using a dichromate breathalyser.

(i} The driver claimed that he had just rinsed his mouth using ethanol-containing mouthwash,
Without using other instruments, suggest how the policeman could cheek whetlier the
driver's clnbm was valid or not. Explain your answer.

{4 marks)

CEC4_09b
An esler can be prepared by healing an alkano! wifh an alkanoic acid under reflux in lhe presence
of concentrated sulphuric acid.
i) Draw « labelled diagram 10 show lho set-up used in healing the reaction mixture under reftux.
(i)  Supgest ONE reason why it {s necessary to heat the mixture under reflux.
(3 marks)

CEo6s_{1
Vegetables oils are esters formed from carboxylic acids with long carbon chains. Although vegetable

oils have high calorific values comparable to diesel, they are not used directly os fuel in cars. One of

the reasons is due to their high viscosily. By heating with methanot in the presence of sodinm

hydroxide solution, vegelable cils can be converted to less viscous esters, methyt carboxylates. These

methyl carboxylates cnn be used to substitute diescl as fuel in cars.

(a) The equation below shows the conversion of vegetable oit X to methyl carboxylate Y and
alcohol Z:

1l
CiphzrC—0—CH,

1l NaOH{Guw) {
CﬂHﬂ-g—O—CH + 3CHOH ———= 3 C;HC—0—CH, + alcohol
1
CyHyyC—0—CH,
X Y zZ
)] Draw the structure of Z,
(13} Suggest why ¥ is less viscous than X.
(iii) Sodium hydroxide solution acls as a catalyst in this conversion, What is the meaning
of the term “catalyst’?
(iv) Y and Z are immiscible liguids. Suggest a method to separate ¥ and Z from their
mixture,
{5 warks)
386

{b) The term *biodiese!’ refers to the methyl carboxylaies obtained from vegetable ofls. Suggest
TWO reasons why biodiessl is considered & more environmentally-friendly fuel than diesel,

{2 marks)
CE66_02
X, Y and Z are organic compounds, The flow diagram below shows the conversion of X to Z.
acidified K,Cr,0,(aq) v
heat conc. 1,50,
heat
methanol ?

(8}  Zhas a pleasant smell and its molecutar formuln is C413a0;, Draw the structure of Z,

(1 mark)
(b)  To which homologous serics does Y belong?

{1 mark)
(¢}  Give the systematic name of X,

{1 mark)
(d)  State the expected observation when X reacts with acidified potassium dichromate solution.

{1 mark)
(e)  State the function of concentrated sulphuric acld in the reaction of Y with methanol,

(1 mark)

CE67_12

Organte compound Z contains carbon, hydrogen and oxygen only, Analysis of Z gives the following

resulfs:

@ 1.0 g of Z contuins 0.401 g of carbon, 0.068 g of hydrogen and 0.531 g of oxygen,

(i 1.0 g of Z, upon complete vapourisation, occupics 400 em® at roon: temperature and pressure,

(i1} There arc no observable changes when potassium carbonate sotution is added to Z,

(fV)  Brown colour of bromine remains unchanged when seversl drops of bromine in organic
sofvent are added to Z.
{Molar volume of gas at room tempetature and pressure = 24 dm®)

(@)  Calenlate the empirical formula of Z.

{2 marks}
(6)  Deduce the molecular fornwula of Z.

(2 marks)

© @ Sunggest a possible struetnre of Z. Explain your answer.
{ii) Give the systematic name for the compound represented by the structure you

suggested in (i).

(4 marks)
387
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CEll_10b (b) Nylon is a polymer that can be used to make carpets, A porifon of the nylon structure is shown
A type of breathalyser for investigating drink-driving consists of a chemical cell. The breath of the below:
driver is allowed 1o get into contact with one of the electrodes of the cell. If the breath contains . u 0 it
ethenal, the ethanol would be converted to cthanoic acld at tlis electrode and an electric current | | }
would be praduced, —g_(CHz)‘s‘%‘-N_(Cﬁz)r,"‘N—‘%—(Cﬂzh—%—N“(Cﬂa)s‘N—%“(Cth_ﬁ_‘
[0} Explain whether the above mentioned electrode acts as the anode or cathode of the chemical O G 0 8] o o
eell. (i) Suggest one reason why recycling of used carpets to recover nylon is difficult,
{ii)  Write a ha!f equation for the change occurring at this electrode. (il State one disadvantage of disposing of nylon carpets by Incineration.
(iii)  Explain how this type of breathalyser could estimate the amount of ethanol in the breath of (3 morks)
the driver,
imiles) CE03_08
The active ingredient of a supergiue has the following structure:
CEli_12 H CN
The chemical properties of hexane (CsHis) and hex-1-ene (CeHin) are different. Design experiments \C=C’
to show how they differ in their reactions with oxygen in air and their reactions with bromine. HI /\/C-'OCHJ

Explain the diffesences concerned,

{5 Simaed) Superglue can join objects together quickly through the polymerization of (he active ingredient in
the presence of water vapour.
Part 2: Plastic P " N
(a)  Name the type of polymerization that the active ingredient undergoes,

CE94_03

. 9 N (1 mark}
The following diagrams show soms ifems made of synthetic polymers.

)  Write a chentical equation for the polymerlzation involved.,

= 4? (1 mark)

1 W\ fo)  Assuming that the active ingredient comes from esterification of two compounds, write the
},, structural formulac of these two compounds.

(2 marks)

. L . . (d) In addition to putting back the cap for the superglue that remains ofter use, whal storage
(b)  Namie one synthetic polymer which is suitable for making the plastic bag. method could help extend the lifetime of the superghue?
(d)  Terylene, the polyester fibre used for making the shirt is synthesized from ethane-1,2-dicl, {1 mark)

HOCH:zCH>COH and benzenc-1,4-dicarboxylic acid, HOOCCsHsCOOH,
i) Name the type of polymerization involved in the synthsis of terylene.
(i}  Write a repeating unit of terylene,

Electric switch Plastic bag Shirt

CE03_09
Outline the steps showing how a samptle of ethyl ethanoale (CH3COOCH;CH;) can be prepared and
isolated in the laboratory by using ethanol, concentrated sulphuric acid, 6.1 M potassium dichromate
solution, quickfit apparatus, hcating source, and other common apparatus,

(6 marks}

CE07_08

] e (Diagrams, chemical equations, and detailed descriptions in setling up of apparatus are NOT
(a) Teflon is a plastic that can be used to make artificial hip joints, Teflon is an addition polymer of

linear structure consisting of carbon and fluorine only, The ratio of the suntber of carbon atoms ) (6+ 3 matks)
to the number of fluorine atoms in the polymeris 1 : 2.
O] Draw a pottion of the teflon structure with 10 carbon atems,
(i) Write the repeating unit of tefen, and suggest a possiblc monemer of teflon.
{3 marks)
382 339
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CE09_0S
Motor vehicles in some counlries use gasoliof as fuel. Gasohol is a mixiure of ethanol and petrol,
‘Two metheds of obtaining cthanol are shown below.

Process A

heavy ol =" stliene _Process B

Method 1: » ethanol

Permentation
CANC SUBAT ethano}

Method 2:

(&)  Name Process A and slate its principle.
(2 marks)
(b)  Process B can be represented by the following word equation,
ethene +steam —= ethanol
Name the type of reaction involved.
(1 mark)
(c)  The concentration of the ethanol obtained from Methad 2 is quite low. Suggest how the
concentration of the ¢thano! oblained from this method can be increased,
(1 mark)
(d)  State onc advantage of uslng gasohel over using tach of the fellowing substances as a {iel
in motor vehicles.
4] ethanol
(ily petrol
{2 marks)

CE09 08
A student attempled to oxidize ethanol o ethanoic acid using the set-up shown below.

—+—— ot water bath
— cthanol + oxidizing agent

(a)  Suggest an oxidizing agent that can be used.
(1 mark}
(b)  State one advantage of using a hot water bath over direct healing with 0 Bunsen burner
carrying out the experiment.
{1 mark)
(c)  The student failed to obtain cthanolc ncid even afler a fong period of time. Tihe student then
used Quickfit apparatus to porform the experiment. After some time, ethanoic acid was
finally abigined.
) Draw a labelled disgram to show how to set up Quickfit apparatus for corrying out
the experiment.
(ii) Explain why ethanoic acid could finally be obfained,
{4 marks)

39¢

Part 3: Soaps and Scapless detergents
CE9L_DIb

A vegetable oll, X, can undergo roversible hydrolysis in the presence of sulphucic acid as given by
the folfowing equiation:

HC—CH—CH,

OH OH OH
propanc-1,2,3-triol

3RCOOH {where R represents

X + 3H,0 aliyt groups)

+

¢y  Write the structural fonnula of X,
¢ify  What is the funetion of sulphuric acid ia this reaction?
X can be hydrolysed more effectively by using sodium hydroxide solution instead of sulphuric acid,
and fhe products are propane-1,2,3-triot and Y.
(i)  Name this process,
(iv)  Write the structural fonnula of Y.
When a solution of Y is slowly added, with stirrlng, to a mixture of peanut oil and water, & milky
sofution is obtained.
{vi)  Based on the structural formula of Y, explaln why a milky solution is formed.
(vil} Name the process leading to the formation of the milky solution and suggest onc demestic
application of this process.
(10 marks)

CE93_0ie  [Samecas DSEI2_14, DSE19 15}
(i)  ‘The structure of a typical anionie detergent can be represented by:
VWA~ Nat
where VWAAAA - represents a hydroearbon tail
and ] " represents an anionio part altached to the hydrocnrbon tails,

() Using the above representation, deaw a diagram to show how the detergent can
suspend an oif droplet in water.
2) A table cloth stained with ofl can be cleaned using the detergent in water, Bxplain

the cleaning action with reference to your diagram in (1),
(ify  Scientists have also doveloped cationic detergents for speeial cleaning purposes. The
structure of a typical cationic detergent is shown below:

VAAARVIV,VV. Ml
Can anionic and cationic detergents be used together? Explain your answer.
(6 marks)
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CE94_05a
A domestic drain cleaner named ‘RAINBOW’ contains concenteated sulphuric acid as the active
ingredient. A student canied out the following experiment fo determine the concentration of
sulphuric acid in "RAINBOW’,
(v) I ‘RAINBOW’ is poured into drains blocked with fas. the fat con be removed. Assuming the
formula of fat is

H
H—(Il—OCOR
H~C—OCOR
H*-(!Z‘—OCOR

H

(R represents an alkyl group),

explain how ‘RAINBOW’ can remove the fai,
(2 marks)

CE95_62
In cach of the following groups of substances, tlere is ONE substance which is different from the
others in terms of their properties. In eacl group, identify the substance which is different from the
others and explain your choice,
(¢)  milk of magnesia, soap, vinegar, window cleaner

(2 marks)
CE95_09a
Sodium hydroxide can be used as a raw malerial in the manulacture of both soapy and seapless
detesgents.

) Briefly describe iow a soapy detergent ean be prepared from a vegetable oil in a school
faboratory.
(i)  Tho formula of a certain soapy detergent is Crblzas and its formula mass is between 300 and
3190. Calculate the value of n,
(iii)  The slructure of a cerfain soapless detergent is shown below;
CHy CHy CHy CH
NPESENY
CH:;/‘\C/ [\cl‘/}ll\c"/ ‘ ™~
H éﬁ}ﬂ ot by, H
4} What other raw materials, apart from sodivm hydroxide, are required in the
manufacture of this soapless detergent?
[#5] Give ONE ndvantage and ONE disadvantage of using this soapless delergent for
domeslic cleaning compared with using a soapy detergent.
{Relative atomic masses: H= 1,0, C =12,0, O = 16.0, Na=23.0)

-+
803 Na

o K0marks)
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CE97_07b
The structures of five compounds, I, iL, i, 1V and V, are shown below:
; 8
[ J-c—~o~F no—c{El-c—~ou  HN-{F}-Nu,

{ i 1

By [ }-on

" N
w y

In the above structures, represents a saluraied hydrocarbon chain containing 1 to 6 carbon
atoms and — represents a saturated hydrocarbon chain containing 12 to 20 cnrbon aloms.

(i) Upon heating with sodium hydroxide solution, onc of these compounds produces a saapy

detergent,
(O] What is this compound?
@ Draw the structure of the soapy detergent produced,
3) Briefly explain the emulsifying action of the detergent when it is used to remove
greasy dirt.
(6 marks)
CE00_06¢
Explain the following statements:
(iiy  Detergents con be used to clean up oil spitlage in the sca.
(2 marks)

CEQ]_06a
Sonp powder wsually confaing washing soda, & hydrated form of sodium carbonate, which can help
reduce the hardness of water.
i) Explain why soap does not function well in hard water.
(i) With the help of an lonic equation, explain why washing soda can hielp reduce the hardness

of water.
(4 marks)

CE02_09a
Anunonia is weak alkali, It is used as an active ingredieat in domestic glass cleaners.

[O) [$)] Write a chemical equation to represent the lonization of ammonia in water,
(2) Explain why an atkaline solution can Yielp remaove oily dint on glass.
(i} Suggest, with explanation, a precaution necessary when using such glass cleanors.
(4 marks)
393
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CEO7_13
Discuss he similarities and differsnces between soapy detergents and soapless detergents with

reference (o their raw materials, structures and properties.

{6 + 3 marks)

CE09_12
The procedures in an experiment are sumunarized below.

A mixture of castor oil and sodivm hydroxide solution was heated gently with stirring for 15
minutes. After cooling down the mixture, a white solid X was obtaine:l upon adding a coloutless
solution Y. X was then separated out and washed with distilied water.

A small amount of X was put in a test tube containing a mixture of waler and a few drops of oil. The
contents of the test tubs were thoroughly shaken and the observation was recorded.

@

)

(e)

&)

0]

Name the type of reaction iavolved when (he mixlure of castor oil and sodium hydroxide

solution was healed,
{1 mark)

Suggest what Y would be.

(1 mark)
The strocture of a main ingredient of castor oil is shown below.
IH
CH,0—C~—(CH,),CH=CHCH,CH(CH,)CH,
iH
CHO——C—(CH,),CH=CHCH,CH(CH,),CH,
iH
CH,0—C—(CH,),CH=CHGH,CH(CH,),CH,
Suggesl a structure of X,
(1 mark}
State the expected observation while shaking the test tube. Explain your answer,
€3 marks}
Sugaest a title for the experiment that veftects its objectives,
(2 inarks)

{f X i3 dissolved in waler to form an aquecus solution, whal would be observed in shaking a

mixture of this sotution and lime water?
(1 murk)

394

CEIL_1i

@)

®

©

Citzate ions ¢an improve the cleaning abilities of soapy detergents In hard water in a way
similar to earbonate ions, The structure of a citrate fon is shown below:

0 o
N
HO—C—CH,
"o CH, ,$—0
N2 )

i °
(o]

(0] Explain why ciirate ions can improve the cleaning abilities of soapy detergents in
hiard water.

(i) Phosphate ions can also improve the cleaning abilities of soapy detergents in hard
water. However, phasphate lons liave a nogative effect on the environment, What is
this negative effect? '

{3 marks)

In acidic environments, the soapy detergent CHa(CH2)1sCOO-Ns* loses its cleaning finction

because it forms an insoluble organte acld.

[0} Write the structural formula of the organic acid formed,
(ii) With the help of an fonic equation, explain why sodiuin carbonate can improve the
cleaning abilities of soapy detergents In acid environments.
(3 marks)
The struelure of a commonly-used detergent is as follows:
H H
A SSERESEEE Wl
Y -
Seenenenenene Wi nad
HHHHHHEHBHHEEHEHH }—C\ 0
H H
Suggest THREE advantages of this detergent,
{3 marks)

ALI6(I) O7b
I an expeciment, 25 g of (CH3)sCOH react with 36 g of HCI to give 28 g of (CH3);CCl,

0]

(i)

¢iil)

Tind the limiting reactent of the reuction, showling cleacly your caleulation.

{1.5 marks)
Caleulate the percentage yield of (CH3)CCL

(1.5 marks)
Name the type of the reaction.
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ALIS(I_07c
Snggest a chemical tet to distinguish one compaund from the other in each of the following pairs.
Your answer should include the reagents used and the observation expecied.

® ]
Q—CHO and (:f

(ii) CH,C1 CH,l
o =

AL96QI)_08b
The following componuds can exist in isomeric forms:
(D) butenedioic acid, and
@iy  2-aminopropanoic acid,
In each casem siate the type of isomerism and draw suitable representation for the isomers,

(2 marks)

(2 marks)

(4 marks)
AL93(1) 04
Aleohiol E has the structine CHyCH(OH)YC2Hs
@@ o Draw a theee-dimensional representation of E,
(1 mark)
(f)  What type of isomerisii can be exhiibited by E?
(1 mark)y
) @ Draw the structures of three structural isomers of E, sll of which nre alcohiols.
(1.5 marks)

(it}  Describe how the reagent Zu/concentrated HCI can be used to distinguish E from the
{hree steyctural Isonters,
(1.5 marks)
(6}  On treatiment with dilute H2804{aq), E gives mainly two isomeric compounds. F and G, both
of which have the formula CqHs. On treatment with bromine, both F and G give a product B
with formula C¢HgBrz,
6] Draw structures for §, G, and H,
(3 marks)
(i)  What is the isomeric relationship between F and G?
(1 mark)
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ALSS(I) 05
Counsider the reaction of butanone {C4Hz0) 3 shiown in the reaction sclieme below:
2,4-C,H,;(NO,),NHNH,
butanone (C,;H,0} J = T (a red precipitate)
(a) Give structure for compound R.
(1 mark)
by () 8 is & structura) isomer of J. 8 also reacts with 2,4-CgHa(NO2):NHNH: to give a red
precipitate. Draw the structure of S,
(1 mark)
(iiy How may J and § be identified by making use of their reacts with 24-
Cel3(NO2)NHNHz?
{1 mark}
AL9R(1)_08a
Show how you would
(i) determine whethier a sampte of C2HsCH{OH)CHj is in the (+) form or (1) form.
{1 mark)
(i)  distinguish between CeHsCOC! and CsHsCOBr using a chemical test.
{1 mark)
ASL99() 05
Consider the compounds ¥V, W, X, Y and Z below.
CH;CH,CH,CHOH - CHAaCH(OIM)CH2CHy - (CH3}sCOH
v w X
CHICHCHyCHO CHaCHaCH2COH
Y z
{a) Which compound can be converted to butanone in one step? Give the reagent(s) used in the
conversion,
(2 marks)
{b} Suggesl s chemical test to distinguish between Vand ¥,
(2 marks)

{¢) Under sultablc conditions, W and Z react to give a product with a pleasant smeli, State the

canditions for the reaction and give the structure of the product.
{2 marks)
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ASLOYIN)_H (modified)
Compound R has the following stricture:
{CH3):CHCH=CHCH,
(n) Give the systematic namc of R.

{1 mark)
(b) R exists in two Isomeric forms.
() Draw the structore of each isomer.
{2 marks)
(i) State the type of isomerism involved.
' (1 wark}

{¢) Undersuilable conditions, R can be converied to cyclic compound S with a relative moleenlar
mass of 78,1, S has the following composition by mass:
C 23% ad H 7.7%
@i Deduce the molccular formula of 8.
{2 marks)
(i) Draw g possible stiucture of 8.
{1 mark)

ASL99(ID 13 (modified)
Compound U is a natural fat, U has the following structural formula:

Il
HyC =0 C—(CH,) CHy
0

Il
HC—0—C—(CH,),CH,
0

1]
HyC—0—C~(CHy),CH, (when n is a posilive integer)

{a) State the functional group In U.
(1 mark}
(b} In gn experiment, 8.51 g of U was heated under reflux with 100.0 cm® of 2,00 M sodium
hydroxide solution until U was completely hydrolyzed. The resulting solution was sllowed
to cool to room {emperature.
(i} Draw a labelled diagram of the set-up used for heating U and the sodium hydroxide
solution under reflux.
(2 marks)
(il) Write a balanced equatlon for the hydrolysis reaction.
{1 mark)
(i) 10.0 cm® of the resnlting solution was withdrawn with & pipette and titrated agaivst
0.53 M hydrochiloric acid with phenolphthalein as indicator, 27.5 om’ of the
liydrochloric acid was required to reach the titration end point, Calewtate the value oi'n
in the steuctural formule of U,
{3 marks}

J9g

(iv) The resulting solution after reflux can be used fo make soap. The solution was first
concenttrated by heating and then a saturated sodium chloride solution was added.
[£)3 State the observable change upen the addition of the saturated sodivm chioride

solution,
{1 mark)
(1 Explain why a saturated sodium chloride solution was used.
£1 mark)
ASLOO) 06
Aspirin, a painkiiler, hag the following structure:
11
S
0—C—cH,
0
{a}  Name all functional groups in aspirin.
€2 marks)

{b)  Upen heating with sodium hydroxido solution, aspirin gives & mixture containing two
organic compounds, X and Y, When excess hydrochloric acid is added to the mixture, X
gives a white precipitate, Z, while Y docs not liave pny apparent reaction. Draw (he
structures of X, Y and Z.

(3 marks)

() Under suitable conditions, Z reacts with methanel in & mole ratio of 1:1 to give oif of
wintergreen which Is an ester. Draw the structure of oil of wintergreen.

(1 mark)
ALOI(I)_08
In an experiment to prepare propanal from propan-l-of,
Cr,0,714,0t
CH,CH,CH,CH ——— CH,CH,CHO
heat
a side-product N {CeH1202) was formed.
(a)  Whatis A? Suggest how N is formed,
(2 marks)
(b}  Suggest oue method to scparate propanal from & mixture of propanal and N,
(1 mark}
() Suggest two methods to confirm the identity of propanal,
{2 marks}
9%
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ASLOIQ)_10
Consider the reactions of {-methylcyclohexene shown bhelow:

cH, /———- methylcyclohexane
: . HBr

l-methyleyclohexene A

® ©

methyloyclohexane.

r—

Give the reagent(s) and conditions for the conversion of 1-methylcyclohexene to

(2 marks)

(iiy  Suggest a chemical test to distinguish belween t-methyleyclohexene and

methylcyciohexane.,

(2 narks)

(b)  Forthe reaction of 1-methylcyclohexene with HBe, draw the structure of the major produet

A,

ASLOIAN_12
A synthetic detergent has the following structure:

CHLCHCH,CHCHCHC |,(|:|»|cuz—©-—so_"~u'
CH" CHJ Ct I_\ C”_\

With reference to its structure, explain why
(8)  the delergent can be used to remove oily dirt,

(b)  the detergent Is not environmentally friendly,

ASLO2(1) 03
Compowd X has the following composition by mass:
C §5.8%. H 1.0%, O
{a}  Deduce the empirical forniula of X,

37.2%

{1 mark)

{3 marks)

(2 marks)

{2 marks)

(b)  Therelative mnclecular mass of X fies between 82 and 90. What is the molecular formula of

X7

(2 marks)

(&) X reacts with sodium carbonalte solulion to give carbon dioxide, Draw all possible structures

of X.

(3 marks}
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ASLO201)_i)

For each of the following paits of compounds, suggest a chemicsl test to distingulsh one compound
from the other, In ench case, slate the expected observation and wrile the relevant chemical
equation(s).
(@)  CHyCH:230H and (CH3)COH

CH,Cl CH,l
O] O 2 e O 2

ASLO3(I)_02
Arrange (e following compounds in order of increasing boiling point. Explain your ansswer.

(2 marks)

{4 marks)

CHi{CH2hCH;, CHi{CHajCl, CHa(CH2):OH, CHa{CHiz)CHy
(5 marks)

ASLO3(I)_09
Outline a synthetic route, in not more than three steps, to accomplish each of the following
conversions. For cach step, give the reageni(s), the conditions and the structure of the organic

product.
1
@ CH,CH,CH,Cl —» CH3CHp~C—OH (3 marks)
[}
® CH3CH=CH,; —» CH3'-(lI'-CH3 {3 marks)

ASLO3(I)_12
Hexenedioic acid, aise known as ndipic acid, is used in the manufacture of nylon-6,6. The acid Is
cemmonly synthesized from oyclohexene using method (1) or nethod (1) cutlined below:

ok /ut
n = adipic acid
cone. HNO;
an e adipic acid

{8}  Draw the structure of adipic acid.
(1 mark)
(b)  Both methods, (1) and (11}, are considered as environmentally unfriendly. Explain.
(2 marks)

—-
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()  Nowadays, some chemisls resommend using method (1H) below to syntiiesize adipic acid.

{1 0 —--—-—-—h- adipic aeid
catalyst

Suggest two advantages of nsing this method to synthesize adipic acid.
{2 marks)y
()  Nylon-6,6 is a polymer of adipic acid and hexane-1 .6-diamine. Draw the repealing unit of
nylon-6,6.
(f mark)

ASLO4(LN_10
Preparation of benzoie acid (CeHsCO2H) inveolves healing methyl benzoate (CetisCO3CH;3) with
excess sodlum hydroxide solution under reflux for somo time, The resultam mixture conlains
sodium benzoate and methanol,
€0,CH, CO,Na

+ NaOH i © + CH,0H

(a)  Draw a labelled diagram for the set-up used for heating methy? benzoate with sodium
hydroxide solution under reflux.
{2 marks)
(b}  Suggest how a crude sample of benzoic asid can be ebtained from the resultant mhixture,
{2 marks}
()  The crude sample of benzoic acid can be purified by reerystailization from hot water.
Outline the procedures in the recrystallization process.
{2 wmnrks)
(dy In an cxperiment, 3.0 g of methyl benzoate gave 1.9 g of beazoic acid. Cakeulate the
percentage yield of benzoic acid.

{2 marks}
ASLOS(E} 03
The reaction of ethanoic acid with methanol gives an ester,
[6)] Wrile the chensical equation for the above reaction.
(1 mark)

(b)  Account for the follewing observation:
“The reaction of ethanoic acid {CHiCO:M) with mcthanol labelled with oxygen-18

{CH;"*OH) always gives ester molecules with a mass of 76, compared with 2 =12,
(2 marks)
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ASLO5() 06
Compound A has the foltowing composition by mass:
C 818%, H 61% amd O (21%
Its relative molecular mass is in the range of 130 to 140,
(a)  Calenlate the molecular formula of A,
{3 marks)
(b A is an sromatic compound. It gives positive results when treated with Tollen’s reagent.
Deduce all functional groups present in A.

(3 marks)

(¢)  State a type of isomerism that A can exhibit, Hlustrate your answer with the appropriate
struclures.

{2 marks)

ASLO5(T)_07
Abrand of baby diaper uses polyacrylamide and sodium polyacrylate a5 water absorbing materials.
The structure of the two polymers ave shown below:

—{-CH;CH——}— forr CH—ﬁ—
CONH2 002 Na
polyacrylamide sodium polyacrylate

{a)  Draw the structure of mononier of poiyacrylumide,
(1 mark)
{b)  Suggest a synthetic route, with not more than three steps, for the transformation of
propenoio acid to sodium polyacrylate,

{2 marks)
©) Account for the watsr absorbiug property of the following materials:
i) Polyacrylamide
{2 marks)
(i) Sodium polyacrylate
(2 marks)

(d)  Apart from {licir vse in diapers, suggest one other application of such water absorbing
materials in daily life.
(1 wnrk)y

ASLO5QL_09
Arrange the following compounds B, C and D in order of increasing boiling point, and explain
YOUr aNSWEL,

CH3(CHz3CH:, CHs(CH::0H and CH3CHCOCH;

B c D
(3.marks}
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ASLOS(ID)_09
Yous are provided with four untabeled bottles cach contalning one of the following coloriess Hauids:

{-bromopropane, bufan-l-amine, cyclohexene, propanone

Outline a scheme of tesis to distinguish tlie four Hquids fram one another,
(6 marks)

ASLOSAD_10
Bxplain why cach of the following methods of preparation are NOT appropriate. in cach case,
suggost an appropriate method for the preparation,
{e) Prepare CHzCHO by heating CHaCH20H with acidified NaxCnO7(aq) under reflux.
(3 marks)

ASLOG(1)_0!
For each pair of molecules shown below, classify their relalionship as ‘identical motecule’,
‘structural isomers’ or ‘geometrical isomers’,

@ vy y o
H_(l:_(l:—OH and H—?—O—(I:-H
H H H H
®
CHy CH,
x I and ( ‘
CH;
(c) CH, CH,
H;C/ \CH: \Cﬂg and CH3—CH,—CH,—CH;—CHj;
(d) H,C Cl H,C Br
e =
HyC Br H,C Cl

ASLO6(1)_08 (modified)
Some baby shampoos contaln a detergent with the following structure:
o]

CH3(CI«)2)”CH2~I~:I:CH,—-(“2—~O_
H

(®)  Explain the cleaning principle of the detergent.
(3 marks)
(b)  With the help of chemical cquations, explain why (he detergent shows both acidic and

" alkaline properties.

(3 matks)
404
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ALOG(11)_0Sb
Compound B is n strong stimulant. Us structural formula is as follows:

@,CH(OH}CHZNHZ

@) infact, the above structural formula can represent two stereoisomers.
[6)] Diraw three-dintensional structures of the two stercoisomers,
(2 marks)
(II)  State a physical property which is diffecent for two stercoisomets.
(1 mark)
(i) T is known thet among the two stercoisomers, only B has stimulant activity while the other
one does not. Why?
{1 marck})
(iii) A person is suspected to have taken slimulant B. A urine sample of the person is sent for
analysis. Sugges! a method to establish whether B is present in the urine sample.
(2 marks)

ASLOG(i)_09
Suggest a chemical (est (o distingulsh one compound from the other in the following pairs. Explain
why the test is suitable,

CH, CHJﬁ

(a) H;C~—C—OH and H—C—C—H {3 marks)
CH; CH;

v O<gg3 and O—-CHZOH {3 marks)

ASLOG()_t0
Aromatic compounds P, Q and R are esters with the same molecular formuta CsHgOz
(a)  Amixture of P and aqueous NaOH was heated under reflux for an hour. Excess dilute H2SO4
was thent added to the resulting mixture and a white precipitate (C7Hs02) was formed.
Suggest the structurc of P and wrile an equation for the reaction of P with squeous NaOH.
(2 marks)
(b) A mixiure of Q and aqueous NaOH was heated under reflux for an hour, Excess difite
2804 was then added o the resulting mixture. Upon warming, a smell of vinegar was
dstected, Deduce the structure of Q with the help of chemical equations.
(4 marks)
(¢}  Propose oie possible stnicture of R.
{1 mark)
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ASLOT({) 07
Osellamivir is an antivisal drug against the avian virtis HIND. It is slsa known by the brand name
Tamiflu.

(@)  Mark ench chiral centre with an asterisk on
i 0\ O
the structure of ossitamivir shown on the C CH,CH,
right.
(1 mark) CH,CHy
(b}  Besides the cther linkage, how many CH
functional groups ore there in oselamivie? CHchz/ o NH,
Name two of these functional groups, 0. _NH
{2 marks) ¢
(¢)  Given that cther linkage arc not affected by (!:} "
. , , 3
alkalis, write the structure of the organic oseltamivir

products formed when osellamivir is heated
with excess NaOH{aq),
(2 marks)

ASLO7(II)_02
Qutline a synthetic route, wilh no more than three steps, to nccomplish each of the following
transformation. For ench step, give the reagent{s), conditions nnd structure of the vrganic praduct,

CHiCHO — CHiCONHy
(2 marks)

ASLO(I) 06
Give the sloucture of the erganic products A, B and B in the following reactions:

{8)  H,COCOC;;H;s excess

NaOH{aq)
HCOCOCWH35 ey A + B
heat
HyCQCOC;Hys
®)
+ heat
HN(CH,3,€0;" ——  cyclic compound D

ASLOS(II)_01
Deduce the structure of isomeric compounds A and B, with formula CgHi, that have the lollowing

characeteristics:
Compound Characleristics
A 1t has a pair of cnantiomers.
It loses its chival centre aller hydrogenation over PL
B It reacts with Bz 1o give a single compound,

It reacts with HBr to give a single achival compound.

(6 marks)
406

ASLOS(I} 02 (modified)
Upon imsadiation of visible light, 0.450 g of 24-dimethylpentane undergoes monochloro-
substitation to give 0,200 g of l-chloro-2,4-dimethypentane (D), 0.167 g of 2-chlore-2,4~
dimethypentane (&) and 6.117 g of 3-chioro-2,4-dimethypentane (F}.
(®)  Draw the structuee of 2, 4-dimethylpentane.
(1 matk)
(b)  Calculate
() the ovesall percentage yield for the monochlorinated products formed, and
(1 mark)
(i) the mole ratio of D, E and F formed. (Assign a value of 1.0 {o the monochlorinsted
product which has the lowest yield))
(2 marks)

ALOZ(I)_05b (modified)
L-DOPA is an offective drug for Parkinson’s disease, The synthesls of L-DOPA involves the
selective hydrogenation of compound X to compound M, which is then hydralyzed to give L-

DOPA.
selective
cu;omcozﬁ hydrogenation Cﬂsomc%ﬂ
——————————————
HyC=€—0 NHCOCH, HyCm G0 NHCOCH;
0 K 0 -

1 Hi(aq)

HO co,n
LDOPA :©/\f
HO NH,

(I} M hes a stercoisomer, N. N is not used to synthesize I-DOPA.
(M  Draw the sttucture of N,

. (1 mark)y
() Namethe type of stereolsomerism.
(1 mark)
(I}  State ONE difference in physical property between M and N.
{1 mark)

(i} (&  Explain why the hydrogenation of K over platinum gives M and N in a mole ratio of
11 L. {For reference oniy}

l {2 marks)
| {l) Suggest a way to achieve the abovs selective hydragenation.
(1 mark)
a07
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ASL19d)_06
Dimethyl funtarate can be found in most leather products since it is commonty used as a mould
inhibitor. However, it was banned in Europe for all kinds of consumer goods in March 2009 because
it was found 1o causc skin allergies. Compound A is an isomer of dimethyt fumarate, The structures
and meiting polnts of these two compounds are given below:

CH,00C H H H
\ / Ay /
C=C, /C:C\
H COOCH, CH,00C COOCH;
dimethyl fumarate A
mp. 102 °C mp, -19°C

(8) Name the type of isomerism involved.
(1 mark)
{b)  Explain why the melting point of A is lowaer than (hat of dimethy! fumarate.
£2 marks)

ASL10(L)_04
{8)  Atroom temperature, acyclic organic compound ID (relative molecittar mass: $8) is a volatile
liquid. It has the following composition by mass:
C, 62.1%; H, 10.3%; 0,27.6%
Caleulate the empisical formula of D,

{3 marks)
(b) D does not rerct with cold acidified KaCr201{aq). Deduce ONE possible structure of I,
(1 mark)
ASL11{) 06
Consider compounds F and G as shown below:
F G
(a)}  Give the gystematic name of F,
(1 mark)
(b}  Suggest a synthetic route with #0 more than three steps to convert F 1o G,
{2 marks}
408
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ASLII(I_07
Ethiylbenzene can be converied to phenylethene, which is also known as styrene, via the following

synthetic route:
CH,CH, CHBICH, CH=CH,

@ Step { @ Step 2
S — ———ien

()  Suggest reagent(s) and reaction conditions for Step /.
(1 mark)
(b) Step 2 is carried ount by heating the {1-bromo)ethylbenzene from Step 1 with a mixture of
{CH3)CO K" and {CH3);COH. Name the type of reaclion involved.

(1 mark)
{c)  Styrene undergoces polymetization to give polystyrene {PS).
(i}  Draw the repeating unit of PS.
{1 mark)
¢l Suggest reageni(s) and reaction conditions for the polymerization,
(1 mark)

ASL12(1} 06
Based on the infonmation given below, deduce the possible strueture of compounds B and D!
(1) Compound B (CsHs00,) s optically active.
{2)  Breacts with Ha(g), in the presence of Nifs), to glve an optically inaclive compound D,
(3)  When treated with excess NaHCOs(aqg). | mol of D gives 1 mol of CO(g).
{5 marks)

ASL12(1) 10
A comniercial aspirin sample E was knowa to contain about 90% by minss of nspirin, while the rest
was an inert binder. Based on the following reaction, a student designed an experiment and
performed it at room temperature to determine {he percentage by mass of aspirin in E,

@:COIH OH co, )
+ f e—— .
0COCH, e @ )

tempetnire OCOCH,

The student added 2.25 g of E to 25,00 em® of 3.05 mol dm~* NaOH(aqg), and then back thrated the
excess NaOH(ag) with 2.50 mof dm* HCl{aq). The volume of HCl{aq) used was 23.10 em’.
(a) Suggest an indicator for the titration,
(1 mark)
(b) From the students’ experimental resulls, calenlate the percentage by mass of aspirin in E,
Suggest why the calculated percentage by mass of aspirin deivates grealy from 90%.
(Relative molecular mass of aspirin = 180.0)
{4 marks)
(¢} Suggest ONE improvement 1o the design of the experiment to find the percentago by mass of
aspirin in E,
(1 mark)
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ASLI2(I1)_07 {medificd)
Polyethene (PE} and polyvinyl chloride (PVC) are two of the most commonly used synthetic
polyniers,

H H H H
{1 [
Hh e
| | 48 o] An
H H H Ci
PE PVC
() Suggest reaction conditions for the formation of PE from its monomer.
(I mark)
(b)  Explsin why PVC is more rigid than PE.
(2 marks)

(¢} Plasticiers are often added to PVC to make it more flexible and processable. Bis(2-
ethylhexyl)phathalate (DEHP) is one of e commonly osed plasticisers,

O/O\C\/\

DEHP
(iy  DEHP is an oily liquid, It can be dispered in water by an eroulsifying agent to give a
stable cloudy mixture, Suggest an explanation for the formation of the cloudy mixture,
(2 marks)

(i) I was reported that DEMP had been itlegally used in clouding agents for beverages.
Suggest ONE methed for detecting DEHP in beverage samples,

{1 mark)
ASLI2(11) 08
A naturally oceurring ergsnic compound has the following structure:
CH, CH,
CH{L=CHCHLHLHCH,CHO
{a)  Onthe above structurs, eirele the chiral carbon centre(s) in this compound,
(1 mark)
{b} Supgest n sysiematic nume for this compound.
{1 mark}
(e}  Give (he siructure of the major organic product(s) formed when this compound reacts with
HCH(g).
{1 mark)
4ip
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ASL13(1) 06
Thalidomide exhibits enantiomerism. Racemic thalidomide was s drug widely uscd to prevent
meorning sickness in pregnant women as one of Itz enantiomers is on offective sedative. However, by
1962, the other enantiomer of thalidomide was found to have caused more than 10,000 cases of birth
defects in babies worldwide.

0

N 0O
N

O O H

** Racemic thafidomide = a mixture of pair of cnantiomers of thatidomide in mole ratio 1: 1
{&) Mark, on the above strctive of thalidomide, the chiral centre with an astorisk.
(1 mark)
(b) Suggest why the two Isomers of thalidomide give different biological sffect,
(2 marks)

ASLI3(ID)_06
The structural formula of CHy(CH2):CH=CH(CH2)2COzH can represent two isomeric compounds,
{a) Diaw appropriate structural representations for these two isomers.
(2 marks)
(b}  Suggest how these two Isomers can be diffcrentinted.
(2 marks)

ASL13(IT)_08
From the informatian given below, deduce ONE possible structure for compound B.
(1} D has a relative molecular mass of 72,0, and has the following composition by mass:
C, 66,7%; H, 11.1%; 0,22.2%
(2) D exhibits optical isomerism,
(3) D can turn acidified KaCrOs(aq) from orange to green.
(7 marks)

DSENSP_12
Ethyl ethanoate is an ester. [t can be prepared by heating a mixture of ethanoic reid and ethanol under
reflux in the presence of o catalyst.
(a) What is the catalyst used in the proparation?
(1 meek)

(b}  Draw a labslled diagmm of thie set-up used for heating the mixture uader reflux,

(2 marks)
(¢}  Ethyl ethenoate is commonly used as a solyent, Explain why ethyl ethanonte can dissolve

lodine but cannot dissolve sodhun iodide,
(3 marks)

{d}y - Draw the structure of anather ester which has the same maleenlar formiula as ethyl ethanoate, oo e

and give its systematic name.,
{2 marks)
411
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DSELISP_13
Outline a synthetic ronte, in not more than three steps, to accomplish each of the following
conversions. For each step, give the reageni(s), the conditions and the structure of the organic

product.
il
(a) CH,CH,CH,Cl —— CH,CHy-C—OH (3 marks)
i
(5] CH,CH-CH, —— CHyC—CH, (3 marks)

DSEI2PE_02
(a) Wine in an opened bottle will become unpalatable if feft to stand for some time. Suggest why
this is so,
(1 mark)
(b)  One common way of preserving wine ih an opened boitle Is to inject argon. a gas which is
chemically unreactive, into the bottle and then stopper the botto.
® Explain why argon is chemically unresctive,
{1t mark)
(i}  State the principle behind the use of argon in preserving swine.
{I mark)
(iii) Helium gas is also chemicnlly wareactive. Suggest why helium is NOT used for
preserving wing in an opened bottle.
(1 mark)
(c}  Another way of wine prescrvation involves pumping air out from an opened bottle of wine
and then stoppering the battle. Suggest ONE possible drawback of preserving wine in this way.
(i mark)

DSE{2PP_1}

Outline a synthetic route, with no more than three sieps, to accomplish the following conversion.
For each step, give the reagent(s), reaction conditions and structure of the organic product.

Pr=—T

(3 marks}

412
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DSEL2PP_12
The strugtural formula shown below can represent iwo compounds with the same melling point and

@-—CH{OI{)COZH

(a) (i) Draw athree-dimensional structure for cach of the two compounds,

same solubility in water.

(2 marks)
{ii} State ONE difference in physical propertics of these compounds.
(1 mark)
{b} Both compounds can undergo polymerization under suitable conditions. Draw the repeating
unil of the polymer formied from one of these compounds,

(1 mark)
DSRI2_02
Poly{ethenyl cthanoate} is a polymer. Its monomer is elheny! ethanoate with the structyre shawn
below:
H H
;
C= 0O
/ N
H OMC\
CH;
{b) Draw the structure of poly(ethenyl ethanoate).
{1 mark)
{c}  Ethyi ethanontc is an organic solvent.
(@} Draw the structure of ethyl ethanoate,
(i mark)

(ii} Suggest a chemical test fo show to distinguish between ethenyt cthanoate and ethy!
ethanoate.
(2 marks)

DSE12_I2
Cinnamon, which ¢an be used as a flavoring, containg cinnamaldehyde (CsHeO). The structure of

©/CH=CHCHO

(a) Draw the irans-Isomer for the above structure.

cinnamaldehyde is shown below:

{1 mark)
(b)  Explain why cthy! cthanoate is a better solvent than water for dissolving cinnamaldehyde.
(I mark)
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(¢} Inan experiment to extract cinnamaldehyde from cinnamoen, a3 solution containing enly ethyl
ethanoate and cinnamaldehyde Is obtained alter a serfes of steps, In order to sepasate these two
compounds, simple distillation can be carricd out, Draw a diagrum for the set-up involved. and
label the name of the distillale collected.

{Bolling point : cinnamaldeliyde = 248 °C, ethyl ethanoate = 77 °C)
{2 marks}

(dy  Outline a synthetic route, with no more than three steps. to accomplish the following
conversion. For each step, give the reagent(s). reaction conditions {as appropriale} and
structure of the organic producl.

CH=CHCHO CH,CH,CO,H
e} — O

DSElI2_14  [Same as CE93_01}
The diagram below shows the conversion of an oil molecule X fo a fat molecule Y.

{2 marks)

Il Il
HyC—0—C—~—Cy;Hy; Hy,C—0—C—C 33
i i
HC==0==C~C gty — HC—0=—=C—Cy;Hy5
0 0

I Il
HzC“’O"C"‘C”HgS HzC“"O"‘C"‘"’C”HJS
X Y

(@) () Giventhat all alkyl groups in both X and Y are straight chrins, label the chival carbon(s)
by vsing “** in tho abeve diagram,
{1 mark)
(it  Withreference to (i). explain whether a change in aptical activity is involved in the above
conversion.
{1 mark)
(b) One of the produets in the alkaline hydrolysis of Y has a cleansing property. Explain the
cleaning property of this produet,
{4 marks)

DSBI2_15 {Similor to ASLO3(11)_08a}
Use electron diagrams 1o illustrate, siep by slep, iow CHy reacts with Brz under suntight to form
CH;Br.
{Show clectrons in the outenmost shelis only.)
(3 marks)

DSEI3 03
Compound W contains carbon, hydregen and oxygen only. The relative molecular mass of W is
88.0. Complete combustion of 1,32 g of W gives 2.64 g of catbon dioxide and 1.08 g of water.
(®) Deduce the molecular formula of W,
(relative atomic masses : H= 1.0, C=12.0, 0= 16.0)

(3 marks)
(L}  Given that W has only ene functional group, draw TWO possible structures of W.
(2 marks)
DSEI3_04
The structure of a dibasic actd with chemical formula HzC204 is shown below:
(a)  Give the systematic nante of this dibasie acid,
(1 mark)

DSEI3_14
An unsahurated fat Fis a o

sakhl

7 t of n veg oil, The structure of F is shown below:
H 0

| 1}
H—G=0—C~Cylly,

i
H—C—0—C—C;Hy,
0

H—(':—O—%II—CHHH
H
(a) State the reagents needed for converting F to a saturated fat,
(1 mark)
(b)  Vegetable oils can be used to make soap.
(i)  Write the clicmical equation involved for the formation of soap from B.
{1 mark}

(il} Ta the prosence of an acid, the soap formed in (i) can react with methanol to give
compound G, which cai be used as a biodiescl. Draw the structure of G.
(1 mark)
(c)  With reference to their relative molecular masses and physical properties, explain why G can
be used as a fuef for cars, but ¥ cannot.
{2 marks)
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DSE3_I5
Consider the conversions of organic compounds showa below:

R dehydrating apent
CH,CH,COCH,CH, —» CH,CH,CH{ON)CH,CH, —> " B o mixture of lkenc

X Y Z

ish between X and Y.

(8)  Suggest a chemical test o disting:
{2 marks)
(b) Suggest what reagent R might be.
(I mark)
(¢) The mixture Z contains two altkene with the same structural formula, Draw the respective
structures of these two alkenes, and state thelr isomeric relationship.
{2 marks)
(d) The alkenes in (¢} can react with HCI to form an optically active chloroalkane, Write the
structural formula of this chioroatkane,

(1 mark)

DSEI13(I1)_02a
(ify Cellulose is a condensation polymer of glucose,
The rofative molecular mass of ceflulose generally ranges fram 2.5%10° to £.0%10%, Suggest
why the relative molecular mass of cellulosc falls into s wide range.
(1 mark)

DSEl4_02
Draw the structure of ethinne-1,2-diol, and suggest whether it is soluble in water.
{3 marks)

DSEN4_12
Benzamide, benzoic acid and benzyl bromide mre commionfy used organic compounds. Thelr
structures are shown below:
(a)  In an experiment, benzole acid is prepared from benzamide in two step:
Step I:  Benzamide is ndded to oxcess 1M NaOH(aq) and then mixture is heated gently.
An organic compound X is formed,
Step2:  The resulting mixture is then Ireated with reagent Y until no more sofid benzoic
acid is given out,
M Namo ihe type of reaction involved in Step 1.

{1 mark)
(ify  Draw the structure of X.

(1 mark)

(iii)  Suggest what Y would be.
(1 mark)
v} | Suggest why X is more soluble than benzoic acid in water, S
(1 mark)
416
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(v}  Describe briefly how a dry benzoic acid sample can be obtained after Step 2,
(1 mark)
() Outline n synthetic route, with no more than three steps, fo accomplish the conversion of
benzoic scid to benzyl bromide. For each step, given the reagent(s), reaction conditions (as
approprinte} and structure of the organic produst.

(3 marks)
DSEN4_14
Butter contains a small amount of triglyceride of butaneic acid.
(a) Draw the structure of triglyceride of butanoic acid.
(I mark)
(b) Anorganic acid Q is an isomer of butanoic acid. State the systemalic nome of Q.
(1 mark)
(¢} The siructure of Z, anofher isomer of butanoic acid, is shown below:
Q ’
Z
OH
(i Using ***, label ALL chiral centre(s) in the above structure of Z.
(1 mark)
{ii) Suggest n chemical test 1o show how to distinguish between Q and Z.
{2 marks)

(d) Margarine, a butter substitute, can be made from vegetable oils. What chemical reaction is
involved in the production of margarine from vegetable oils?
{1 mark)

DSEI5_06

The steps involved in the reaction of methane with bromine forming CH;Br can be shown by the
following dingram. Only clectrons in the outermost shells are shown.

e

W O — )6
() (4]

a5 GO —dJD- O

417

Provided by dse.life




(®) Name the type of the reaction for the formation of CH3Br from methane and bromine,

{1 mark)
(b) State the condition needed for the reaction (o occur.

(1 mark)
{¢)  State the expected observation for the reaction,

{1 mark)
(d}  Whh reference to its electronic structure, explain why the species bhas a high

reactivity,
(1 mark}

(e) The reaction of methane with bromine can also form other single-carbon-containing organic
componds,
(i) Suggest one such compound.
(! muack)
(i) Supgest a condition so that the veaction of methane with bromine can form more CHiBr
but fess other organic compounds.
(1 mark)

DSEL5_i2

O
; i . .
You are provided with @—C—H , Inorganic reagents aud organic solvents.

Ouiling a synihetic route, with no more than three steps, to obtain the following compound:

I
Oy

For each stop, give the reagent(a), reaction conditions {as appropriate) and structure of the organic

product.
(3 marks)

DSEI5_13
Using CaHsCH(OH})CH3 as an example, write a paragraph {o illustrate *enantiomerism’. Suitable
diagram(s) shouid be lncluded in your answer.
(4 marks + | mark)
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DSELG_12
Outline a syathetic route, with no miore than three steps, to accomplish the following conversion.
For each step, give the reagent(s), reaction conditions (as appropriate) and structure of the organle
product,

OH
/l\/\n/NHz — . =0
I r
(3 marks)

DSEI6_13
‘The structure of acetophenone is shown below:

Heating a mixture of acetophenons and NaBHs in methanol solvent under reflux can give two
isomeric compeunds P and Q. P and Q have the same melting point snd same solubitity in methanol.
(2} Draw alabelled diagram of the set-up for heating the mixture under reflux.

{2 marks)
(b} Sugpest another reagent that can also react with aestophenone in a suitable solvent to give P
and Q.
(1 mark)
(€}  What kind of isomers are P and Q7
(I mark)
(d)  State one different physical property between P and Q.
{1 mark)
(e)  Suggest a chemical test to show how acelophenone and P can be distinguished,
(2 marks)
DSEL7_03
Answer the following questions.
(a) Buplain why propene can form a polymer, bot propane cannat,
(1 mark)

) Exphin why HO:C(CH2COH can form a polymer with HaN(CHa)éNH2, but
CHi{CH24CO:2H cannot,
(2 marks)

DSEL7_09
Four unlabeled reagent boitles cach contains one of the coforless Hquids fisted below:

HOCH.CHiCHYOH | CHYCO.CHr  CHiCHICOMH CHp=CHOOM.

Suggest chemical tests to distinguish the four liquids,
(4 marks + { mark)
419
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DSE17_12
Consider the following conversions:
HBe
CyHy,O C,H,,0 3-bromopentane
A B C
optically opticallyin
active aclive

{a)  Write the structural formula of C.

(1 mork)

{by () Deduce the structural formula of B,
{2 marks)

(i) Name the fype of reaction for the conversion of B to C.
{1 mark)
(¢) (i) Deduce the structural formmnia of A, Labe! on this structural farmta alt chiral centre(s).
if any, by using **¥,

(2 marks)

(it}  Slate the reagenl(s) required for the conversion of A lo B,
(1 maek)

DSEI7_13
Outline a synthetic ronte, with no more than three steps, to accamplish the following conversion,
For each step, give the reagent(s), renction conditions {as appropriate) and the structure of the

organic product.
O
Sttt m——
OH
(3 marks)
DSE18 04

Peteoleun is an impotlant source of hydrocarbons.
(b) D, E and F are isomeric alkene containing four carbon atoms. D and E arc cis-frans isomers.
(i) Draw the structure of E (frans-isower).

{1 mark)
(i}  State the systematic name of one possible structure of F.
(1 mark)
{c) Ethene and ethane arc hydrocarbons.
{i)  Suggest how ethene can be converied to cthane,
(1 mark)

(i)  Suggest a chemical test to distinguish between ethane and ethene.

(2 marks).

420
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DSE18_10

Outline a synthetic route, with no more than three steps, to nccomplish the following conversion. For
each step, give the reagent(s), reaction conditions (as appropriate) and structure of the organic
product.

O O

)J\/\/U\ === NN
H OH

{3 morks)
DSEi8_12
Aspirin is a pain-killer. Its structure is shown below:
0O OH
3
N
0
(a)  Stale onc medical application of aspirin other than pain-killing.
(1 mark)

{b) Explain why a suspension of aspirin and waler can become clear when sodium
hydrogencarbonate powder is added.
(2 marks)
() Heating aspirin with excess dilute aqueous acid under reflux will give two organic products.
(i)  Draw the structures of these two organic products,
(2 marks)
(i) Explain why the conversion of aspirin to thee two organic products can hardly reach
£00% even though the mixture of aspirin and dilute acld is heated under reflux fora long
time.
{1 mark)
(d}  Ibuprofen is also a pain-killer. Its structure is shown below:

N OH

- 8}

There cxisis enantiomerism in ibuprofen. Draw the three-dimensional structures for the pair
of cnantiomers.
{2 marks)
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DSEI9_03a
An experiment was caried out as shown befow:

palfoon will
but-2-eaie gas

after a period of tlme
Bl Sl I

orapge arganie solution colourless solshion

() Suggest what the orange arganic solution may be.
(1 mark)
(1) With the help of a chemical equation, explain the colonr change in the solution.
(2 miarks)

DSELY_05
The siructure of & compound is shown below :

CH,
HyC—C—CH,

CH;

Reacting wilh a reagent under certain conditions, it can give two compounds with the same molecular

formula CsHipCl: but different structures,
(a)  Suggest what the reagent is.

{1 mark)
{b} State the condition needed for the reaction to occur at room temperature.
(1 mark}
(c) Name the type of the reaction involved,
{1 mark)
{d) (i) Drawthe structure of ONE of these lwo compaunds and give its systematic name,
{2 marks)

(i) Draw the structure of the other compound.
(1 wark)
(itf) These two compounds are isomers. State the type of isomerism exlibited by them.
{1 mark)
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DSEIS_13
() Hwas intended to prepare sthanoic acid from ethanol by the following set-up. However, the
distillate collected mainly contained another organic product X but not ethanoic acid.

ﬁ distillate

ethanol +
acidified KaCrzOs(nq)

heat iced water
{) WhatisX?
(1 mark)
(i) Explain why the distillate collecled mainly contained X but not ethanoic acid.
(1 mark)
(b) Ethanole acid can be converted to an unsubstituted amide,
(i) Glvethe systematic name of this amide,
(1 mark)
(i) Suggest what reagent and condition are needed for this conversion,
(1 mark)

(©) The following shows the formation of a polymer from an amide:

H
|

o] q O
R -—b\ )K/\/\/ 7& )J\
i g N \g/\/\/\N
! ;‘;
« portion of the polynaer formed
() Draw the repeating unit of the polymer formed.
{1 mark)
(ii) There is a view which suggests that the above polymerisation does not nvolve

condensation. Give 4 reason to support this view.
{I mark)

DSE19 15 {[Sameas CE93 01, DSEI2 14]
With referense to the structure of sodium laury! sulphate (SLS} below, explain why it has cleansing

properties,
0O
N
H;C/\/\/\/W\O/ ~ o Mot
(4 marks + 1 mark)
DSE20_05bi
5. The mwleculer fornols of an i pound W is CiH O 1t is soluble in water.

ey When & pitce of magnesium ribbon is placed into an aqueous solution of W, hydrogen gas ~(Tmark) "
evolves, Awording to this observation, suggest x functionsd group that W sy contaln,

b} it iy known that one mole of W can campletely reset with two moles of NaOH.
bli+GirHGn 42

{1} Dreaw TWO possibile siructures of W.
=6 marks
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DSE20_10
i, The structure of a compound Y is shown below
HC=CHCH,0H
[ Y can be prepared from reacting 3-chloropropene with an appropriste reagent.
[O] Write a chemival equation for this reaction.
(i} Name this type of reaction, (2 marks)
i On heating under reflux, & corapound L reacts with KOR{zq) to give ¥ and CHCOOK".
1)) Suggest the structural formuls of L.
{if) Draw s labelfed ciagram to show the set-up for this reaction. (3 marks)
(<} Under suitable conditions, Y can form a polymer, Write the repeating unit of the polymer, (1 mark)
DSE20_11 n. The structures of some componds are shown below :
Compound Structure
w |
H
% H/(; {0 !?
1O A N\/\YO}I
[¢] 8]
v [s]
o}
z

{a) Which one of W, X, Y or Z is a tertiary alcohol 7

Lahel al} chiral centre(s), if any, by using *%° oo the strueture of W below.

(b}

OH

= £ D e e E e e ree e e

Heating X under reflux in 2 M NaOH{aq) can form an optically active organic compound U and

g ® an optically inactive organic compound V. Draw the respective structures of Uand V.
u:
V. (2 marks)
(d} Consider the following reagents ;
Bryaq)  acidified KoCr,Ox{ag)  Ne,COs(aq)
{i) Suggest which one of the reagents can be used to perform & chemical test, in order to
distinguish X from W, Y and Z.
(i) State the observation in the test involved in (i). Explain your answer. (3 marks)

DSE21_04(d)

4. {d) Compound Y is a structaral isomer of butane.
(1) Draw one possible structure of Y.
(i1 Which of decane, butane and Y would have the highest boiling point ? Explain your
answer.
DSE21_11
(SR Methylbut-2-ene reacts with HCI(g) to give X as the major product as predicted from Markovm:kov's rulf:.
During the reaction, another product Y {minor product) can also be formed. Refer to the following organic
conversions :
> X '_-U_“‘é 2-methylbutan-2-ol
(major product}
HCl(g)
methylbut-2-ene  —————
Y U alcohol Z (an isomer
(minor product} ) of 2-methylbutan-2-ol)
(a) State the Markovnikov’s rule.
{b) Draw the structure of X.
(c) X reacts with U to give 2-methylbutan-2-o0l. What is U ?
(d) 1) Y has one chiral centre. Draw a three-dimensional diagram for the structure of an

enantiomer of Y.
Y is optically active. What is meant by the term “optically active’ ?

1. @ ()

Y reacts with U to give alcohol Z. Suggest a chemical test to show how Z and 2-methylbutan-2-o0i

®
can be distinguished.
DSE21_13
*13. Using nylon-6,6 as an example, illustrate the meaning of condensation polymerisation. Your answer

should also include the structural feature of the monomers.
(5 marks)
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24, Consider the following statements and choose the best answer :
1st statement 2nd statement

Ethene and but-1-ene have the same standard Ethene and but-1-ene have the same empirical

enthalpy change of combustion. formula.
A. Both statements are true and the 2nd statement is a correct explanation of the 1st statement.
B. Both statements are true but the 2nd statement is NOT a correct explanation of the 1st statement.
C. The 1st statemerit is false but the 2nd statement is true.
D. Both statements are false.

27 The structure of an organic compound is shown below :

Which of the following combinations concerning whether cis-trans isomerism and enantiomerism can
occur in the compound is correct ?

cis-frans isomerism enantiomerism
A. No No
B. Yes Yes
C. Yes No
D. No Yes
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29. The structure of an organic compound is shown below :

0}

When it is heated with excess NaOH(aq), followed by the addition of excess HCI(aq), a major organic
product Z is formed. Which of the following is Z ?

A. NH;Cl
HO/\/\”/
(0]
C. : 0]
)]\/\/ NH3Cl
NaO

30. When 0.40 mol of SO»(g) and 0.60 mol of O(g) are placed in a 1.0 dm* evacuated flask, the following
reaction occurs.

NH;Cl

NH,

B. 0]
HO)I\/\/

D. (0]
HO)I\/\/

2502(g) + O2(g) = 250s(g)

When chemical equilibrium is attained at a certain temperature, the flask is found to contain 0.30 mol of
SOs(g). What is the equilibrium constant K. for the reaction at this temperature ?

20 mol™! dm?
6.7 mol™' dm?®
2.0 mol™! dm?
0.050 mol™! dm?®

oCow>

33.

The structure of aspirin is shown below :

=0

Q

—OH
O_ﬁ_CH:;
0]

Which of the following statements about aspirin are correct ?

(1) It has an ester group.
) It can reduce inflammation.
3) It has a higher solubility in Na,CO;(aq) than in pure water.

A. (1) and (2) only
B. (1) and (3) only
€ (2) and (3) only
D. (1), (2) and (3)
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Which of the following compounds can be used as a monomer for condensation polymerisation ?

(€)) H2C=CHCH,CH2CH=CHz
() HOOCCH;CH,CH,CH,COOH
(3) HOCH,;CH>CH,CH,CH,CH,OH

A. (1) and (2) only
B. (1) and (3) only
G (2) and (3) only
D. (1), (2) and (3)

The structure of a detergent is shown below :

O\S //O
/\/\/\/\/\/\O/ \O—

Which of the following statements concerning this detergent are correct ?

(@) It is a soapless detergent.
2) It can act as an emulsifying agent.
3) It can increase the surface tension of water.
A. (1) and (2) only
B. (1) and (3) only
(6 (2) and (3) only
D. (1), (2) and (3)
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At a certain temperature, the equilibrium constant K. for the following reaction is 2.25 x 10-2 mol dm=.

PCls(g) = PCls(g) + Cla(g) AH>0

In an experiment, 0.84 mol of PCls(g), 0.16 mol of PCly(g) and 0.16 mol of Clz(g) were initially introduced
in a closed container of a fixed volume of 4.0 dm’, and the system was allowed to attain equilibrium at that
temperature.

(a) (i) Calculate the reaction quotient Q. for the system under the initial conditions.
(ii) Explain whether the concentration of PCls(g) would increase or decrease just after the
reaction started.
(4 marks)
(b) Explain whether K. would increase, decrease or remain unchanged if the temperature of the

equilibrium mixture is increased.

(2 marks)

12.

Outline a synthetic route,
For each step, give the reagent(s),

HO

lish the following conversion.
i ORE THAN THREE STEPS, to accomp :
o Norl:ziaction conditions (as appropriate) and structure of the organic product.

AT N U
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115 Compounds P, Q and R are structural isomers having the molecular for
shown below :

mula of CsH20. Their structures are

i (|:H3 CH (ig;l OH
2
CH;CH,CCH; CH;CH;CHoCH 3
e OH CH,
P Q R
() Give the systematic name of P.

(1 mark)

(b) Heating Q with acidified K2CrO+(aq) under reflux will give an organic product.

(i) Draw a labelled diagram to show the set-up for this reaction.

(ii) State the expected observation for this reaction.

(iii) Write the structural formula of the organic product.

(4 marks)

(c) W is an organic compound containing five carbon atoms. Under suitable conditions, R can be
prepared from the reduction of W.

(i) Suggest the structural formula of W,

(ii) Suggest a reducing agent required for the reaction.

(2 marks)

(d) Compound S is an optically active secondary alcohol. It is also a structural isomer of compounds
P, Q and R. Write the structural formula of S.

(1 mark)
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CEOL_49
CE94 25
CE98_15
CEO00_13
CRO3_19
CE04_22
CEQ6_26
CE09_45

DSEISP 26
DSE}ISP 31
DSEI2PP_33
DSEL2_29
DSE12_36
DSE}3 31
DSEl4 27
DSE14_33
DSE15_30
DSEL6_29
DSEL7 18
DSEI7_35
DSEI8_31
DSEI9_29

D

DSE20_32

=2 B -~ B - I o |

o}

D {62%}
B {45%)
B {3{%)
D (47%)
C{73%)
D {62%)

o n o

8
A(67%)
A (59%)
A{63%)
A(459%)

¢
c

D

D (79%)
C(62%)
B (70%)
D (62%)
D (49%)
D (85%)
C (26%)
B (50%)
C(43%)
B (43%)
B

A
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Structural Questions

Part 1: Omganic reaction
CE96 0)a

0

@i

propansic acid
COs> + 2H" — CO: + Hi0
CH3CH,COOH + CHsCH:CHOH == CH;CH,COOCH:CH:CHy + H:0
OR, CH;COOH + CHyCHCH,0H w== CH3COOCH,CHCH; + H20
function of concentrated sulphuric neid (cone. H2SO04):

1. catalyst

2. speeds up the reaction

CE90_03b

]

(i

@)

{v)

A weak acid is partially (slightly) lonized
to produce hydrogen {ons,
OR, CaHznesCOOH === CyH2«1CO0 +H*
A few drops of phenolphthalein
changes [rom colourless to pink,
(1) moles of NaOH used = 0.18 X 224 x 1073 = 0.004032
{2)  CoH2onCOOH + NaOH —» CyHpnaiCOONg + H;O
moles of C;H, 4 COOH = mole of NaOH used = 0.004032
relative molecular mass mass of CyHj,,, 4 COOH = ____...0.3?45053 5= 48,05
{1} molecular nrass CpHer 1 COOH = 88.5
Zn42n+1+12+16x2+1=885, n=7
8o, the molecular formula is CsH-COOH
(2) CHiCHCH:COOH
CH3CH(CH)COQH

CE90_05b

(i

(i}

i)

(iv)

(1)  hydrolysis
CH;COOCH:CH3 + NaOH ~— CH3COONs + CH3CH.0H
OR, CIC00CHs + OH —= CH;3;CO0 + CHiCH0H
{2)  fruity smell not detected
OR, fwe layers become one miscible layer
(3) tomoke saap/ soapy detergents
to condense the reactions / products {or acts as a condenser)
OR, cold finger is 1o preveat the loss of volatile reagents / products.
ethiyl ethanoats / ethanol / reactsnts / products may cateh fire from the direct-flome {or
inflanimable)
OR, spurting owl of chemicals during heating
(1) some reaclants {or products) vapourized
OR, thw cold finger is nn incffective / poor condenser

(11
[t
{1}

(1
I]
{t]
1t
fi]
{1
[t
2]
{1
1]

|
(1

{1
]
i
it
1
11

)
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2 12]

) water oul

waler in —»

reaction mixture
+ anti-bumping granules

heat
CE92_03n
(i)  Rice and yeast solution is put into a conical flask then stoppered it. 1]
Stand it in room condilion, n
Afllera fow days, ethanol is formed, [
(ify By distillation or fractional distillation, 1
(iii) Ethanol is oxidized by air to orm ethanuic acid. [1]
(iv) Health hazard: excossive intake of ethanot will damage the liver. f1]
Social prablem:  cause careless driving f
CE%4_06b
0] 31

-~ Waler oul

WaLer in ——»

reaction mixture
+ auti-bumping granules

hent

deduct mark for no indication of heat / closed system / incotrect labelling the direction
of waler flow

(iiy (1) Conc. H:804isa calalyst, 1)

(2) Tor heat: lo increase the rale of reaction and [t

For reflux: to reduce the loss of volatile reactants and products. [

(iit) Two layers of liguid are formed. [n
OR, pleasand smell is detected,

426
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CE95_07b
(i) ethene / CHy=CH, / CoHy4
catalytic hydration
{ify CHy=CH:z+Brn — CH;BrCH:Br
(i) (1) ethanoic acid
@)

— water out
water in ——»

reaction mixture
+ anti-bumping granules

heat

deduct marks for wrong reagents / no indication of heat/ closed sysiem  /labelling
the direction of water flow
(iv) Pass the breath into acidified potassium dichromate (sofution).
The colour of the solution will change from orange fo green,

CE96_02

() 60 X &

@ oles of € In 1 mole of X = TO% =3
‘The gencral formuls of alkanol is CoblznOH
Thus, molecular formula of X is C;H,0H or G510

{by CH:~CH:~CH-OH, propan-1-o}
OR, CHg—'(IZ‘H-—CH3
OH

propan-2-ol

CE98_09a
{#) condenser
(i) to prevent bumping (or to ensure uniform heating)
i [0}
CH;CH;CHOH — CH;CHCOOH
(iv) fractional distillation
(v) The methanol in the reaction mixture is flammable.
vi) (1)  Any TWO of the following:
» cffervescence / gas bubbles give out
¢ fwo layers of liquids resulted
) s pleasant/ sweet smell is detected
2)  methyl propanoate D

r—-

4]
i1
U]
1
{3

[t
{1

i
{t
i
3]

i

L8]
ft
{1

{11

U
2]

i
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CE29_06b

(1} yeast/enzyme

€2) Fermentation of glucose produces carbon dioxide which reacts with Ca{OH): in
lime water to give insoluble ealeium ecarl t

(3} CeHia0s —» 2CH;OH +2C0O;

{1y acidified potassium dichromate solution changes from orange to green,

€2) Oxidation number of Cr in CO is +6.

o

6

(it

Oxidation number of Cr in Cr** is +3.

Crs(*~ is reduced beesuse oxidation number of Cr deereases.

&) H 0
|
H—C—C
| \
H OH

(1)  drinking a small quantity of wine can reduce the proneness (o heart attack,
{2)  Excessive drinking can cause brain damage / depression / hiepatitis / damage of the
liver { stomach wicer / cancer of mouth, throat and gullet,

CE02_03¢
Sodium dichromate

It changes from orange {Cr2074) to green (C*).

CE02_06¢
(i} concentrated sulphur
6]
water in
anti-bumping gronules
{iti)

(iv)
7}

fc acid / cone, H2804

— \valer anl

—

heat

mixture of elhanol,
ethanoic aneid and cone, HaSO4

lodine has a simple molecular structure. Attraction between I molecules is weak van der

Waals® forces.

Sodium iodide has an jonic struclure. Altraction between Na* and 1 ions is strong ionic

bond.

Strength of inter-particle attraction in ethy! cthanoate is comparable to that in iodine.

flammable / C

Any ONE of the following:

A%
OCH,CH,CH

“methyl propatiokic

3

HeC
\

OCH(CHy),

propyl methanoate

{1]
2]

{n
{1

(]
{1
{1

pon -
iy

3]
i

iy
2

[

1
1

CED3_08a
@ (1) gleose
CsHupQ —= 20HOH + 2CO;
{2y yeast,
Yeast provides enzymes for fermentation of glucose.
(i)  Prevent air from entering the Jar othenwvise ethanol produced will be oxidized,
Prevent building up of pressure in the jar.
(i) (1) When the conceutration of ethano! exceeds 18%, the yeast will not function and
fermentation will slop,
{2) distillation
{iv) Ethano! in the wine undergoes oxidation to give ethancic acid which is sour.

CE04_08¢
(i) Ethoaol can reduce CrzO7~ (orange) to Cr'* {(green).
({ mark for reduction / oxidation; | mark for colour change)
{ity Conduct the (est afler the driver has thoroughly rinsed his mouth with water, A posltive
resuit probably indicates that the driver has drunk.
Ethanol is soluble in water, The concentration of ethanol in the breath swill drop afler the
driver has rinsed his mouth.
OR, Conduet the test aller 8 few miinutes, A positive result probably indicates that
the driver fias drunk,
The concentration of ethanal in the air breathed aut will drop after o period of
time as cthanol is & volatile liquid.

CE04_09b
0]

Yo— waler oWl

waler i ——=

reaction mixture
+ anti-bumping granules

heat

(I mark for a correct dingram of the set-up; [ mark for labelling the direction of water
flow in the condenser.)
{iiy Heating under reflux can reduce foss of reactants / products by evaporation,

8
it}
{t
fi}
£8]
(13
{t]
{1
[
21
{1

1

{21

0
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CEQ5_11 ) () HCOOCH; {1
@ O H (1l Explenations:
H'-'(|I"0H from (111): Z Is not an acid. {1
H —?—OH from (1VY: No carbon-carbon double bond in Z. i
H—C—0H (i)  methyl methanoate in
{
A CEil_i0b
(i) X has a larger molecular size / mass, i () Anode. It is because the conversion of ethanol to ethanole acid is an oxidation, ]
Its side-clwins con entangie together and relative motion between molecules with 1) (i) CH3;CH,OH + Hi0 —+ CH;COOH + 4H* + de {11
be hindered / larger intermolecular force, {iii) Higher conceniration of ethanol produces larger cuerent. {1}
(iil) chemical to change the rate of reaction (hydrolysis) but itself remains ehemically  [1]
unchenged sfter reaction CEIl_I12
(iv) use a separating funne) [ Chemical knowledge 16}
) Any TWO of the following: [2} Reaetion with oxygen in aiv
+ vegelable oils are rencwable energy source Method:
o the reserve of petroleum (a source of diesel) is limited Burn hexane and hex-1-ene soparately on watch glasses.
* biodiessl is more biodegradable Observation:
+ biodicsel does not contain 8 which causes the formation of acid rain Hexane gives a less sooly flame. / Hex-1-ene gives a miore sooty flame.
¢ the exliaust produced does not contribute much to global warming because the CO, Explanation:
in the exhaust is alrcady a pant of the natural carbon eycle Carbon percentage by inass of hexane is lower than that of hex-1-ene,
o biodiesel bumns with a Tess sooty flame Reaction with broming
Methad:
CEQ6_02 Add bromine sohnion to hexanc and hex-1-cne separately in test tubes,
{a) CH;CILCOOCH; (11 Cbservation:
{b) slkanoic acid / carboxylic acid / fatty acld m Bromine solution decolourises in hexane less readily than in hex-1-ene.
(c) propan-I-ol / propanal m Explanation:
(d}  The colour of the mixture changes from orange to green. 43 Hex~1-cne iz unsaturated while hexane is saturated.
(e) catalyst (18] OR, .~ Hex-1-ene undergoes addition reaction with bromine while hexane does not undergo
addition reaction,
CE07_12 OR, Hexane undergoes substitution reaction with bromine under light.
(2 c H Ie} Effective communication B3
Mole 0.401 0.068 0,531
12 1 16 Pant 2: Plostic
Mole ratio 0.033 0.068 0.033 CE94_03
Simplest mole ratio 1 2 1 () polycthene / polypropene / polyviny! chloride / nylon {1
Empivical formula of Z: CH,O 2] (&) (i) condensation pofymerization f1}
(b) Let the molecular formula of Z be (CH2O)a. () ﬁ ﬁ i
Formula mass of Z = 1-0—(—)—;:%—_—5 X 24 = 60 —C~CeHg C—OCH,CH0—
(12+2+16n=60, n =2
Molecular formula of Z, is CaH403. 21
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CE07_08
@ o ¥ F FF F F F F F T
I+ b0 01
—C—C—C—C—C—C—C—C—(—(C—
| U S T (O (O A
B P F F F F F F F ¥
OR, —CRr—CF—C—CFi-CR~CFy-CFy—Cly—CF-CFa—
(ii) Repeating unit:
¥ P
|
|
F ¥

OR, —CF2-CFa2—
Menomer: CFy=CF; / fetraflurocthenc

(b) (i) Carpets may be made of a variety of materials. Separating nylon from carpets may

be difficult.
(iii) Poisonous gas/NO2/NO /€O HCN / sool may evelve.

CE08_08
{a) addition polymerization
® H N H CN
N/ i1
n c=C —— L0

A | ]
H o e—och, H CoacHd n

{c) CH=C{CN)COOH
CH;CH
(d} To keep the superglue in an air-tight container 7 a dry place.

CE08_09
Cheniical knowledge

(8) Add a few drops of concentrated sulphuric acid into the potassium dichromate solution to
prepare acidiied K2Cr207 solution. Add excess acidified potassium dichromate sohution

inte cthanol.
(b} Heat the mixture under reflux until vo farther reaction.
{¢) Collect ethanoic acid produced by fractional distitlation,
(d) Mix cthanoic acid, ethanol and a few drops of concentrated sulphuric acid,
(e) Heat the mixture under reflux.
() Collect ethyl cthanoate by fractional distillation,
Effective communication

{a) cracking
Large molecules break into small molecules,

{t]

if]

il
1

fi

)]

(1

i1
f1]
)]

[6}

[31

n
M
432

(b} addition / hydration
(¢} fractional distillation

Gasoliol is less flammable. / More caergy con be obtained from gasohol,

Gasohol undergees complete combustion more readily. / Gasohol gives less

catbon monoxide / particulales f soot / smoke.

dified potassium dichromate / potassium permangannte selution.

¢b)  Prevent the cthanol from catching fire, / Ethanol is flanimable.

[CHRD]
(ii)
CE09 08
(@) Aci
© ®
(i1

— waler out

waler in —

anti-buniping granules ethanol, KoCnO+H(sg)

i
hent

The new set-up prevents cthanol from escape. / helps the reaction oceur for lenger

time,

Part 3: Soaps and Soapless deterpents
CE91_01b

o

i
HyC—0—C—R
0

i
HC— O~ C-—R
O

il
HyC—0O~—C—R
(i) H2804 is a calalyst.
(iii} Saponification {making soap}
(iv) R-COONa*

viy
.

The hydrocarbon tail of Y dissolve in oil,

And the fonic head of Y dissolve in water,

After shaking, the oil turns to oil droplets due ic the repulsion of the negatively
charged ionic heads.

Oil droplets cannot stick together.

(vit) Emulsification / emulsifying actlon.
Soap clcaning / detergent cleauing / to remove oil,

m
1
[t
(1

]
ft]
13

{1

n
13
g
3
{1
{1

t3
3
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CE93 Ole
O

waoler

—— oil droplet

{2) The hydrophilic ionic heads of detergent dissolve in water and the
bydrophebic lipdrecarbon talls disselve in oil. Wafer molecules attract the
hydrophilic jenic heads and bring the oil into water,

After shaking, the oif becomes oil droplets. Oit droplets so not stick togethes
because of the repulsion between negatively charged oil droplets,
(ii) No, they will stick together and this will weaken or tose their cleaning action,

CE9%4_05a
(v) Raiubow (conc. H2S04) causes hydrolysis of the fats and greases in drain to form more
soluble producis (glycerol and carboxylic acid).

CE95 020
Vineger
It is acidic / the others are atkaline.

CE?5_0%
(i) Step 1: Heat/ boil vegetable oil wilh sodium hydroxide solution.
Step 2: Add concentrated NaCl solution to salt out the soap.
Step 3: Separate (filter) the soap from the solution.
(i) Formulomassof thesoap=12n+ D +@n+1}+2x 16+23 = |4n +68
300 <14n+63 <310
16.6<n< 73
n=17
(i) (1} petroleum {fraction)
concentrated sulphuric acid
(2)  Advantage:
« iho soapless detergent can be used in the hard water / acidic solution.
Disadvantage: (any onc)
» sonie soapless detergent is non-biodegradable / may cause water poflution
which can kill marine lives,
* may cevse skin ailergies

= S £ T

{2

13!

("

2

2]

[l
{1}

[2}
L1}
n
£

M
in
)

(m
(3
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CE97_07b(ili)
(1) Compound1
@ Q o]
f:l-'g—O—(NaJ') OR |:}—I(I)-—ON:|
(3) The hydrocarbon tait of detergent is hydrophobic and readily soluble in the gronsy
divt.
The COO" (ionie) end is hydrophilic and readily sofuble in water,
Water molecules attract the hydrophilic tonic heads and bring the oil into water.
Stitring (shaking) will cause the grease to break down into droplets.
The negative charge on the droplets repels each other and hence oily droplets will
became suspended in the aqueous solution and wash away by running water.

CEQ0_06¢

(1) Detergents have a hydrocarbon tail which is hydrophobic (oil attraction} snd an ionic
head which is hydrophilic (water attracting), which can make oil into oil droplets for
collection,

CEO1_06a

(i) Soap react with Ca®* and Mg? ions in hord water to form scum / precipitate, Thus
reduces the effectiveness of soap.

(i) Soda {sodium carbonnte) removes Ca?* and Mg™ by forming insoluble caleium
carbonate / magnesium carbonate
Ca¥ + COs™ —= CaCOs
OR, Mg?* + COs~ —= MgCO;

CE02_09a
() (1) NH;+H0 == NH{ +OH
() Oils react with atkalis (undergoes hydrolysis) to give soaps / water soluble

substances.
(i) The glass cleance should be used in a well-ventilated envir t b ia has
n pungent smell / is toxic.
OR, wear gloves because alkaline solutions can attack skin,
OR, wear safety spectacles beeause ammonia solutions attacks eyes.
CE04_07b

(i}  The structure of the detergent consists of a hydrocarbon 1ail and an anionic head / the
carboxylate ion (~COO7).
When mixed with paraflin oif, the hydrocarbon (ail dissolves in the oi / is hydrophobic,
while the fonic head dissolves in water / is hydrophobic.
. Upon shaking, ofl drops, which carry negative charges, are formed, Repulsion of the
negatively charged oil drops prevents them from joining together. So, an emulsion is
formed.

-

3]
(1
[
i

Y]
fi]

23

{1
8]

i}

i
{13

2}

i

(1}

11
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(i)

Not suitable.

Sca water contains a lot of metal ions, such as Ca®* and Mg?*,

This anlonic detergent will react with the metal fons to form scum and hence reduce the
effectiveness of the detergent.

CRO7_13
Chemical knowledge

.

L

.

Both soapy and soapless deterpents have ionic group / head and long hydrocarbon chain
tail.

Both soapy and soapless detergents have hydrophilic property and hydrophebic property.
Soapy detergents made from fats / oils, while soapless detergents made from petroleuns,
Soapy detergents have ~COO- group, while soapless detergents bave —SOs / —0SOs~
group.

Both soapy and soapless detergents act as wetting agenls.

Both soapy and soapless detergents act as emalsifying ngents.

Soapy detergents are uswally biodegradable, while soapless detergents usuaily are not.
Soapless detergents can be tatlor-made, while soapy detergents cannot.

Effective communication

CE09_{2

(s)
®
(©)

@

©

saponification / alkaline hydrolysis
concentrated sodinm chlotide solution / conc. NaCl(nq) / brine

HO
i N
CHy(CH,);CHCH,CH=CH(CH,) ,CO0 Na~

Fhe hydrocarbon tail of white solid is hydrophobic and readily seluble in the greasy
dirt. The fonic head of white solid end is hydrephilic and readily seluble in water.
Whater molecules attract the hydrophilic fonie heads and bring the oil into waler.
Stirring (shaking) will cause the grease to break down into droplets. The negative charge
on the draplets repels cach otlier and hence oily droplets will become suspended in the
aqueous solution and wash away by running water.

Preparation of soap / detergent OR Hyddrolysis of caster oil

AND

Testing the emulsifying property of the product / cleaning action

() White precipitate would be observed.
CElI_11
(® () Citrate fons can react with Mg*' or Ca? tons in hard water ta form insoluble

(%)

substances.
Prevent Mg?* or Ca?* fons from rencting with the soapy defergents to form scum,
... {if).... Phosphate lons.can cause growth of algac Lred tide oo

(i) CH3{CH:»4COCH

3!
i

{6}

3]

{n
{1
{1
{1
{1]
Y
{1
)
M
{1

{1

L

{1
436

OR,
H

H H H HHH H H H H H fe]
N N A A N I L S e R R A
H—C—C—C—C—C—C—C—~C—C—C—C—C—-C—C—C—
L N S T S AR Y O S S TR AR Y B
_ H H HHEHHEHHHYEHOHHEUSHUHHHE OH
(il  Sodium carbonate tan reduce the acidity in the acidic environment. 1
2H" +COF —= CO1+H0 {1
{¢) Any 3 points, { murk for each point 31

*

This detergent is biodegradable.

This detergent works well in acidic medium,

This detergent works well in liard water. / This detergent does not form scum with
Mg?* or Co®* tons in hard waler.

‘This detergent can save food in the production process.

AL9G(IL_07b

(i) 25

Moles of (CH;3);COH = 5= 0.338 Al

Moles of HCl = o = (.986

0ies = 'gg = [ v ]

(CHyCOH + HCl —= (CH3CC + H0

HClis hit excess « (CH3):COH is {he limiting reactant, [
(i) 8

Motles of (CH,), GCl = 5= 0303 ]

0.303

Y yield = 0338 X 100% = 89.6% 0

(iii)  Substitution i

AL9G(H)_67c
(0] Warm the compound with Tollen's reagent / ammonlacal silver(I) oxide / ammoniacal 1]

silver nitdate.
Cyclopentanecarbaldehyde gives a silver misror, while cyclohexanone cannot, in
OR, Fehling reagent, only cyclopentancearbildehyde pives red precipitate.
OR, KaCryO«/H*, only cyclopent baldehydo changes the ¢olor of solution
from orange to green,
(i)  Warn the compound with AgNOj(aq). 1]
CeHsCH2Cl gives a white precipitate, white CsHsCHal give a yellow precipitate, n

AL9G(L)_08b

(6] Geometrical isomerisin / cis-{frans isomerisin 1
o~ ~COOH HOOC” ™%
HOOC [
COCH
(i)  Eoantiomedism / optical isomerisin [1]
437
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(l:oon COOH ® W {4
Coreene Con Aridified K2Cr20y, heating 1
7 'CH. SN
H \ 3 H/ 2 (1] ()  Shake samples with 2,4-dinitrophenylhydrazine solution respectively. 1}
LL CHy Only Y give a red/orange/yeliow precipitato. [i}
OR, Mix samples with Tollen’s reagent respestively.

AL98(1)_04 Only Y give a silver nitrow.

@ M ?ZH_:, (c) Heating reflux, with concentrated HaSOy £}
Cleons H (11 O
e
e ' 1
TN P i
(i)  Optical isomerism / enantiomerism 11

(ONR ] 1% ASLO9(I)_11 (modified)
N Ny X )\/oH £ (8) 4-methylpent-2-enc 1]

H 4l ® O " g B on
@iy  Upon reaction with Zw/cone, HCI, E gives turhidity slower than (CH32COH,  {{) H C’C\’ 3,CH3 H. C’C\ ‘ 1
but faster than CH3(CH:)3OH and (CH;hCHCH:OH. [ 3 e=q M
; H H H CH,
© O Br
Fand G /—:_./ and  \—/ H >—< 3] {1y  Clis-fraus isomerism / geometrical isomerism {1}
Br © O 923 7.7
" S . R . leratfoof C:H= ——: —=7.69:77=1:1
(if)  Goometrical isomerism / cis-frans isomerism i Eoieste 12 1 {1l
Bmpirical formwla of 8 is CH
AL93(l) 05 Assume that the molecular formula of 8 be {CH)a
(a} NO, {1 (I12+ n=781 > n=6
\)\\N/N} ! molecutar formula of S is CeHs {11
(i) H
NO.
2 H. 'C~=C’H "
o O o O 0 Bt
HJK/\ aor HJ‘Y ! }(1; L
(i)  Meliing polnt detennination: compare the melting point of the red precipiiates  [1]
with those from tables. ASLS9(I1)_13 (modified)
{a) Bster linkage f11
AL9IS(I)_08a ® ©
(i)  Use apolarinteter: if no rotation then {+); il rotation to the right / there is rotation of [%} ~— walerout )
plane-polarized light, then (+). %}
(i) Add AgNOs(aq): RCOCH gives white preeipilate, AgCl(s); RCOBr gives yellow [Ya} " 2
precipitate, AgBr{(s). A water i~
. . mixture of NaOH{ag)
nntx-@xnlpsx:g granules and compound U
heat - '
ASLIN(D)_05
439
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® o9 ;i
H—(lz—o—lr—(cng,,crn; H—C—OH
0
i i
H—C—0—C=(ClH),CHy + 3NaOH ——» H—C—OH + 3 NaO—C-(CH;},CHy
0

H—C—0—C(CHy),CHy H—C—OH
H H
(ili) Mote of NaOH remained afler alkaline hydrolysis
100

=3 X053 X 275 X 1073 = 0,146

Mole of NaOH used for atkaline hydrolysis

=2 % 100 X 1873 — 0,146 = 0.05425

0,05425

Mole of compound U = = 0,01808

Molecular mass of QU =22t _ 706
otecular mass of compound U = o= = 470,

12X8+ 16X 641X 14+3n %X {12+ 1% 2) =470.6

n=601
~valucofun=¢6
{iv) ()  Awhite solid flont on the top of the saturated sodium chioride solution.
{I) Saturated sodium chloride selution provides a highly polar environment
(solvent with high ionic strengllr) for slightly polar sodium carboxylate to
salting out. Nonpolar alky! group in sodium catboxylate is unlikely
miscible fn polar solvent.

ASLOO()_U6

{a) Carboxylic acid (carboxyl group), esher, aromatic ring (benzene),
© o o
i ;
X ONa Y pe—t—on 7 oH
OH OH
© o
cLe™
OH
AL} 08
(8} Propyl propanoate / CH3CH,COCHLCH,CH;

®)

Some propan-1-ol was oxidized to propanoic acid which reacls wilh excess propan-
t-ol to give the ester,
Fractional distillation / chromatography

11

{1

{1

[
(1
1

12}

{31

(1

m
it}

i

40

(¢} Any TWO af the following:

+ Doiling point determination

» Treat propanal with 2,4-dinitraphenylhydrazine, then determine the m.p. of the
cryslals formed.

¢ Compare IR spectrum (finger print region} of the propanal with that of an anthentic
sample.

+  Compare mass spectrum {finger print) of the propanal with thet of an authentic
sample.

ASLOIGD_10
(A (i)  Reagent: Ha(g), Pt
Condition: high temperature and high pressure
(il  Shake the samples with acidified potessium pormanganate solution rosp
Only L-methyloycohexene can decolorize the purple color of KMnOa{aq).

®) CH,
Of

ASLOL() 12
(a) The detergent has an fonic head (SOy"Na*) and a hydracarbon tail,
The hydrocarben tail dissolves in grease droplets / is hydrophobic while the ionic head

tively.

dissolves in water / is hydrophilic.
The jonic heads of the grease droplets vepel from each other and the dirts inside these
draplets are then removed,

{b) The detergent with branched hydrocarbon chain is non-bisdegradable,
Concentrated suphuric neid and sodium hydroxide sclution are used in preparing
detergent.

ASLO2()_03
@ 558 7.0 37.2
Mole ratio of C:H :0 = T T R—=4.6S 17:2325=2:+3: 1
Bupirial fornmute of X = CH0
{b) Let the molecular formula of X be (C2H30)n
82 <{12x2+4+1x3+163n <90
191 <n <209
molecufar formula of X = C4HsO
(c) X reacts with sodium carbonate solution (o give carbon dioxide. X possesses COOH.
Double bond equivalence of X is 2,
X possesses C=0 and C=C, or X is a cycic alkonoic acid.

B W
4 C-on HE C—0H e ﬁ
o=C e=d | >CH-C—OH - . —E—Ol
2= = HC™ H,C=CH~CHy—C—OU
HC H H 3] 2

2]

]
{1
]
{1

ft]

{t]
[t

11
1

{1

{t]

i
1]

31
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ASLO2(T)_t]
(1} Heat the samples with acidified KvinOs{aq) respectively, only CH3(CH2)sOH can
decolorize purple KMnO4(aq).
OR, Hent the sampes with acidified K:Cr20:(aq) respectively,
only CH3¢(CHz)10H can tum orange K2Crz03(aq) to green,
(b)  Warm the samples with NaOI(aq), followed by acidifying with HNOs(aqg).
Add sliver nitrate solution into the resultant mixture,
Chiorontkane will give while precipitate,
while iodoalkane will give yellow precipitate.

ASL03(1)_02

Boiling point increases in the order:

CH3(CH;1CHj < CHa{CH2):CHa < CHa{CH):Cl < CHy(CH20H

Both CH3i{CH;):CH; and CHx{CH2);CH; arc non-polar. Their intetmolecntar altraction is
weak van der Wanls' fotce.

The strength of van der Waals® forces increases with relative molecular size,

« The boiling point of CHa(CH2);CHs is higher than the boiling point of CHy(CH:),CH:,
CHy(CH2jCl bas a net dipole monient. Is intenmolecular attraction is stronger than (hat in
alkanes but weaker than the inteamolecular atleaction between the nlcoliol molecules.
Hydrogen bonds exist between the alcohol molecules, » CHy(CH2):0H has the highest boiting
point.

ASLO3(ID_09 ‘
O

NaOH(aq). { K,Cr,Cy/H (aq) i
(8 CH.CH,CH,Cl —————> CH,CH,CH,0H CHaCH,CHp-C—QH
OH 8]
HCl(aq) i K,Cr,0,/H" (aq) It
() CH3CH==CH; —— CH3—CH—~CH; ~————s CH3—C—CHy

ASLO3(I) 12
o]

(a) HO)J\/\/WOH

¢]

(by Method(I);  The waste contains CraO+2 which is toxic.

Removal of Cr¥*(aq) from the product is costly.
Method ()  HNO; is n strong acid. Discharge of the wasle into wateways leads to

environmental poltution.

(¢} BExcess Hi0z in to reaction mixture can easily be removed as it can be decomposed by
heating.
Other products of the reactions, namty H20(1) and Ox(g), will not cunse threat to the
environment, ’

r—

th
[t

t
{1
(1
(11

[t}
i

t

m

{1

31

131

[t

[}

[

{4

]
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@ 0 0 u H
1l 1 | {11
—C—(CHy)}y—C—N~—{CH,)g—N—
ASLO4{I{}_10
@
———» Water out
water in —» 2]
N N mixture of methyl bonzoate
anti-bumping granules and oxcess NaOH(aq)
heat
(b)  Add HzS04(aq) and filfer {13
(c) Dissolve crude sample in minimum anount of hot water. {4}
Filter mixture while hot, %)
Allow filtrate to cool and collect crystals by filiration {1}
L le of methyl b o = . = 0,022
mole of methy enzoae——ia&o— A 1]
le of b i 'd"i—(}olSﬁ
mole of benzolc acid = o0 = O 4l
0.0156
Y% yleld = 10023 x 100% = 70.8% 11
ASLOS()_03
(a) CH;CO;l1 + CH;0H — CH;CG,CH: + H:0 1}

)  The reaction of CH3CO:H with CH30H involves breaking of the O-H in the alcohol 1

and the C-0 bond in the acid,
+ The O always resides in the ester,
OR, The mechanism is likely to be;

ASLOS(T)_06
@ 818 61 121

niole ratioof C:H: 0= T T e 6.82 3
Empirical formula is CsHsO
Molecular formula i8 (ColHO)n .-
130 <n(9%x12+8+16) <140, n =1
Molecular formula in CoHsO

i
o]
nnss = 76 amu
6.10:0, =9:8:1
0:0,756 (1
1l
i
443
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{5}  Areacts with Tollens' reagent. « A posscss an aldehyde functionality / the CHO group. {1} ASLO5(T1y_09

A is an aromatic compound with molecular formula CoHgO. It has a double-bond  [1] Boiling point: B<D < C [t}

equivaient (DBE) of 6. ‘The boiling point of a compound depends on ils intermolecular attraction.
A is likelu 10 possess n C=C bond or an alisyelic structure. 1] The intermolecular attraction of B is van der Waals’ force. The attraction fores is weakest [1]

{c) Paossible types of isomerism: among the three,
Position ismersm: {1 The atlraction between molecules of C is hydrogen-bond which is the steongest among the  [1]
Structure (Any TWO of the following) 1] three. o C has the highest boiling point.
CHO
CHO /@’CHO ASLOS(ID)_09

©:CH-‘=CHZ H,C~HC Add water 10 the liquids. in
CH=CH, Both CH3COCHs and CH3(CH2)aNH> can mix with water in aff preportions. {1
Geometrical isomerism: Add a piece of pH paper to the aqueous solutions. 1|
CH3(CH2)4NHz is atkaline, buf CH3COCH: is not, 11}

OR, CH3{CH234NH; has a strong fishly odor while CH;COCH3 doe not.

WCHO

Sructural isomerism

~
CHO
CHO . CHO Only cycloliexens can decolorize Bry solution, m
@ g\/ CHO OR, Add AgNOs3(aq) to (he two compounds which are not miscible with water.
CH=CH,

CH;CH2CH:Br gives a pale yellow precipitate slowly.

Add Br, solution to the two compounds which are not miscible with water, [t

ASLOS(T)_07 ASLOS(D)_i0
(@) H,C=CH [t} (¢} When heated under reflux, the CHyCHO formed will bo oxidized by CnO*/H! © (I}
\CONHZ CH;COOH. '
Appropriate method: wami a mixture of excess CIGCH:OH and CraO72/H*, and  [1]
(b) . H H H H collect the preduct by simple distillation. [t}
peroxide [ 1 NaOH{aq) 11
o=l .{_(l;—(i:_]; —{—C_C'% & ASLI6(T)_01
coox H COOH i ooNa -
(8} Structueal isomers {11
) & Polyacrylamide contains a large number of amide groups (CONHz). These amide 1] (b)  Steuctural isomers Y
groups can form hydrogen bonds witl: water, {t} (c) IKentical molecule ft]
(i)  Insodium pofyacrylate, the Na* fons have a high affinity for water, and cavse the {1} (d}  Identics] mwlecule )]
water in the urine to flow towards the dinper.
(d) Any ONE of the following: n ASLOG(I)_08 (modified)
¢ leak-proof lape for undersea cables () CH3{CH2uCHz- is a non-polar group which can dissolve in dirt; m
o Water absarbent ineal packaging ~'NH,CH2C00~ is a polar group which can dissolve in water. {1
*  In gasoline filters for removal of water The lonie heads of the grease droplets vepel from each other and the dirts inside these {1}
+ I farming (to retain molsture) droplets ate then removed,
444 445
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(b} No matter it is wsed in acidic or alkaline medium, ionic heat stilt exist to demounstrate
cleanlng property of a detergent.

H
I io- I+ i
R—N—CH-C=0 + H' === R—N—CHy~C—0H
H H
1+ i - i P~
R—N—CHC—0 + OH === R—N-CHC-0 + HO
H
R= CH,(CH,),,CH,~

ALOG(L)_08b
(O (IJH (I)H
AN, O

H Ph CH,NH,

() They rofate the planc of polarization of a beam of plane polarized light to opposite
directions,
(i)  The neuroreceptor is likely to be chiral, The reaction between compound B and the
neuroreceplor is stereaspeeific,
(iify  Conduct a chrematographic study.
Compare the Rt value of the suspected stimulant with that of an suthestic ssmple of B,

ASLOG(D)_69
(a)  Warm the samples with KaCr2Qu/H(ag).
(CH»):COH: solution remains orange color
(CH3):CHCHO: sofulion turns from orange (Cra07%) to green (Cr).
(CHi)CHCHO + KaCrOy + HY —= (CH3):CHCOOH + ¢F*
(b)  Warm the samples with KoCrO/H'(aq).

CH solution remains ora
OH ion remains orange
<:>—Cl-!20H solution turns from orange to green
O—CHZOH + KCr,0, + H' —s O—-coon + o

ASLO6(IT)_t0

() ©/coocu3

CeHsCOOCH3 + NaOH — CHsCOONa + CH;OH

(1]

[t

2]

(1
{1
t]
]
[t
{1
(%1

[

(

i

tl

46

r—

—

o = 5 e e e e e

)
o}
0D g
H,C” "0
CHiCO0QCegHs + NaOH ——= CH3COONa + CgHsOH i}
2CH;COONa + Hz80s — 2CH;COOH + NaSOs4 n
The ssuell of vinogar comes from CH;COOH [}
© 0
(11
HJLO/\©
ASLO7(1)_07
® &
e NcH,cH,
?Hzcu,
_CH__ % ¥ ]
CHyCH; O NH,
O3~
|
CH,

) 4 m
Any TWO of the folowing 1§
Amide
C=C bond
Amine/ NH2
esier

© e

O§c Py
CH,CH 2
Bk CH,c00®  CH,CH,OH 2

AN
CH,CHj O NH,
NH,
ASLO7(I)_02
0 K,Cr,0/H" Q PClg 0 NH, Q

- /IL - )LC] " )L NH, @

H i OH i

447
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ASLOB(I)_06
() OH OH OH
H——C——~(I}---(|}—'H and CH sCOONn
H H H
® o

dm

ASLOB(H)_01
A is an atkaene (it undergoes hydrogenation over PL)
Structure of As Structure of the enantiomers of A:

L e

H
Hydrogentation of A gives 3-metliylpentenc whiclt is achiral
B is also an alkene, (It undergoes addition.)

B reacts with Bra to give a single compound and with HBr to give a single achiral compound.

Hach carbon stom in the double bond of B should have the same substitutents.

G can only be (CH3)C=C(CH;3)2

(CH3:C=C{CH3)» + Brz — (CHy):CBrC(CHy):Br (single compound)
{CH3),C=C{CHs)» + HBr — (CH:uCHC(CH;):Br (single achiral compound)

ASLOS(I) 02 (nodified)

b @ 0.2 + 0167 + 011
e @ Total no, of mole of products = (ZTW =368 x 1073

45
— Yl
100 450 x 10

Moles of 2,4 — dimethylpentane =
3.60 x 1073
4.50 X 1073
(iiy  Mole ratio of 1° 2° and 3® monachlorinated products formed

=171:1{:1.43

Overall % yield = X 100% = 80%

ALY _05b (modified)
m o CH; OmCOZH
HyC~C—0 NHCOCH,
(o]

(i)  Ensntiomerism

2]

{q

]
P4l
4]
]
3
]

[
¥
{t

{1

(4l

[}

i

{1

t
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{III) Both M and N show optical rotation, One of them tums the plane of polarization
of a bean of plane polarized light to the feft, whils the other to the right,
(iy (1)  The double bond is planar. When hydrogenation takes plice over P, the two H
atoms can add to the double bond from cither side of the double bond,
There Is an equal tikehiliood of obtaining the enantiomers.
The produtet is a racemic mixture.
(1)  Usean asymmetric catalysl / asymmaetric reagent for the hydeogenation,

ASL19(])_06

(a) Geometrical isomerism / cis-irans isomerism

(b) The melting point of a substance depends intermolecular aliraction as well as molecular
synunetry.
In both dimethyl fumarate and A, the intennolecular atiraction is van der Waals® forces
and they are of comparable strength,
Dimethyl fumarale, belng more syrmelricat, ean better fit Into a solld lattice. 4 Ithas a
higher melting point.

ASLIO(IT)_04 (modificd)

(a) . 621 103 276
Mole raticof C: H: O = -1—2—* & : ET 5.18:103:1.73
Stmnlpestratloof C: H: 0=3:6:1
Empiricial formula of D is C3HO
Let molecular formula of B be (C3H:On
(1ZX3+1X6+16)n1=58, n=1
Molecular formula of D is CaHO

(b} D does not react with CraG2*/H?. It Is not aldehyde or alcoliol
DBE of I is 1, D possesses C=0 or C=C

O

/[k or

ASLII)_06
(n} I-cyclohexylcyclohexenc

(b} H' () : COHC conc, H,80,() C S
OR
Q—O HBi(g) OB_"Q NaOH(s), ethastof C>=<:>
———— ———— i
&

a7

i

i

f

i

{1}
]

{1}

ti

83

]
1]

]

it

{21
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ASLIIQ 07 {¢) Any ONE of the following: {1}
(8) Bry; light / UV / peroxide; (excess ethylbenzenc) 1 i - Use a smaller amount of aspitin so that a Jess concentrated NaOH(aq) can be used,

(&) Elimination / dehydrogeabromination / dehydrogenhatogenation ] ! - Heat the reaction mixture to ensure complete hydrolysis of the ester so that the

© O —CHz~CH— calcufation can be based on the reaction:

1 : CO,H co,”
(] . + 20F — @: + CH00; + R0
0CoCH, S

(i)  Peroxide; heat [¢] )
ASLIX(IY)_07 (modificd)
ASL12([)_06 (a)  Peroxide; heat; high pressure i
® 6X18+2—(6X4+10X7 +2%6) (b) The intermolecular attraction between PE polymers is van der Waals' force (dispersive  [%]
Double bond equivalence of B = 2 =2 force).
B has tsvo double bonds. 141 C~Cl band is pelar. The intermolecular atiraction between PVC polymers is  [I]
B can undergo catalytic hydrogenalion. B contains C=C bond(s). 1] prcdominmdyddip\n‘:,w.:ip:h attractlon which is a stronger than dispersive force /a  [4]
. tronger van dor Waals® force,
1 mol of D reacts witl excess NaHCO3(aq) (o give 1 mol of COx(g). D isa H s
b tadd: € M ]M(;st r.;ar:’s of DEHP (the benzene ring and the aliphatic carbon chain) are [¥]
Possible structure of B: IYCLOOmCS
Emulsifier has a hydrophilic head and a hydrophobie tail. [¥4]
X - AN [1%] When DEHP, water and emulsifier arc shaken vigorously, the hydrophobic tait of  [%2]
Tl COH H co,H ) the emulsifier dissolves in DEHP while the hydrophilic head dissolves in water.
Passible structure of D: A cloudy mixture js formed.
’ The repulsion of tlic hydrophllic heads prevents the recombination of the droplets  [%2]
[ and keeps the cloudy mixture stable.
CO.H (i)  Clwomatography + imass spectrometry [f3
1 + i DEI i
D does not have a chirat centre, It is optically inactive, ) C:romn“:gn:!:hy (;:o)mpanng the Re value of the peak due to DEHP with that
of an authentic sample
ASLI2(}) 10 ASLI2(T)_08
(%  Phenolphibalein / phenol red iy @ .
(b} No. of moles of oxess OH(aq) = 2,50 x 23,1 % 10~} 4] ?Hi‘ Cilg 0
No. of moles of NaOH(aq) used = 3.05 x 25 x 103 [] CH@::CHCH{JHE@—CHZCHO
No. of moles of O¥-(aq) reacted with aspirin (6) 3.7-dimethyloct-6-enal i
=3.05 x 25 X 10~ —2.50 x 23.1 x 10~ © ’ p cu
=0.0185 [4] e &
Mass of aspirin = 8.0185 % 180,0=3.33 [} CH%:—-CH@HprCH“CHZCH() {i1
_ 333 1 cl
% by mass = TEE = 148
Reason; The ester gronp in aspirin undergoes alkaline hydrolysis, 1§23} ASLI3(1) 06 (modificd)
COMH co,” S [
@ + 20H @ P4 ooy o+ Ny @ 0
OCOCH; oH | > " * o
The amonint of OH~(aq) consumed iz greater than the expected value. [#2) o \ ; N
0O 0O H
451
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Receplor molecules in the body are chiral.

The action of chiral drug on receptor molecules is stereo-speeilic.

The key-and-lock hypothesis apptics to the cffect of chiral drugs on human bodies.
Mismatching of deug molecul
effect such as requirement of higher dosage ad incressing toxicity.

with the targeted receptors may cause undersirable side

ASLI3(I1) 06

(@)

®)

CHy—(CH,),
CHy~(CH,);  (CH,),CO,H (CH,y,CO,H
Measure thie m.p. of the two compounds.
The trans-isomer has a higher melting polnt.
OR, Compare the melting poinls of the compounds with data i chemical

{iterature.
{Accept other appropriate physical methods for differentiating the two compounds.)

ASLI3(1)_08

1y

@

667 111 22.2

ET _1-: *—1-6-25.56-11.1~1.39—4.8~1
Bmpirical formule of D = C4H0

« the relative molecular muoss of D is 72, & molecwar formida of D = CH0

v D.BE. of Dis |, « D possess 1 C=C or 1 C=0 bond,

MolevatleofC: H: 0=

D exhibits opticel isomerism, » I possess a chiral carbon, attached with 4 different
groups.

{3) D can tum acidified KaCraOx(aq) from orange to green, & D is gither a secondary

alcohol or an aldehyde.

s
stiecture of D Lo C
'CH=CH, “UNH
HO™ Ny HO™ Mop=cy,

DSEIiSP_i2
(8) Conecentrated sulphuric acid / cone, H2S0s
{b)

—— ater out

water in ——+3X

cowisiwe of ethanol, - 10 e

anti-bumping granules ethanoic neid and cone. H2SO

heat

o= " pes

14}
3

¥}

2

i
i

i
it
)

]

tH
t

i

[
2]
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Todine has a =imple molecular structure and attraction between I molecudes is dus to the
weak van der Waels' forces,

Sodium lodide has an ionic structure and attraction between Na® and I fons s due to
sironig fonic bond,

The steength of inter-particle allraction in cthy! ethanoate is comparable to that in fodine,
(Indication of an understanding of the idea of *like-dissolve-fike” in terms of the strength
of altraction between particles.)

Any ONE of the following:

H—C H—&

'
X CHyCHE C.
OCH,CH,CH,

A
OCH(CH,), ocH,

propyl methanoate methylethyl methanoate  methyl propanoute

{1 mark for structure, { mark for name.)

DSE{18P_(3

@)

)

For (a) and (b), acespl ollier correct reaction sequences,

CHyCHICHICl — b —Zo CHyCH:COMH
a: NaGH(ng)

b CH3CH:CH20H

¢ CnOA7H' or MnOs/H*

CH3CH=CHa e 190 CHiCOCH,
d: (1) cone. HiSO4;  (2) H20

o: CHy;CH(OH)CH;

f: Cro07-/H*

DSEI2PP_02

@

{b)

©

Some components of wine (substances with a pleasant odour) can be oxidized by oxygen

in air to glve products that have a flat taste,

OR, Ethanol in wine can be oxidized by oxygen in air io pive ethanol / ethanoic acid.

(i) Theoutermost shell of an argon atom is a stable octet stracture, .°. Ar dogs not
readily form bonds with otlier atoms.

(i) Aris denser than air, It displaces air from the botile, sud thus prevents the wine
from contact with air.

(i)  He is loss dense that aie. 1 will not displace air / it will easily diffuse from the
bottle.

The sut with a pl

from the bottle may also remove these substances.

todour are volatile organic compounds, Pumping air out

it}
(1

{1

12}

{3]

{3

i

{
8]
{1

]
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DSE12PP_L1

q {1} LiAlH, / ether Ot conc, H,PO, (or conc, H,S0,), heat
) H (or ALOW(s); heal) @
——————————
DSEI2PP_12
® O H GH H OH
“\C/ \Cf"
©/ “co,H @/ co,H
(ii}y  They fumn the planc of polarization of a beam / plan polarized light in opposite
directions.
OR, One of the compomnds is lnevoratary while the other iz dextrorotatory.
OR, Cryslals of the lwo compounds have different appearance.
{b) Repeating unit:
1
—C—CH—0—
DSE]Z 02
(o]
I
I |
I 1
H H n
0
i
CHyCH—0" ™
a3 CHJ

(i)

Bromine fest — cthenyl ethanosls ean decolorfze ernnge / brown 7 yellow
bromine / Bra selution immedintely while ethyl ethauoate caunot,

(NOT Accept Br),

{Require to mention the reaction of Bry with ellieny] ethaneate is much faster than
ethyl ethanaate)

[2):4

Treating with scidified potassinm permanganate sotution - ethieny! ethanoate can
decolorize purple acidiffed potassium permanganate solution while ethyl
ethanoate cannot.

(Also accept treating wilh potassium  permanganage  solution  (witheut
acidification) with the correct deseriptions of abservations — change from purple
to brown (ppt)).

r—

31

21

(1

ta

{H
U]
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DSEI2_12
® © 'i'
#oNe°
| |
H H
The bond angles of the alkene should be about 120° The bonds drawn in 90° are not
accepied.

)

{0}

@

Cinnamaldehyde is a non-polar compound which can dissolve in a relatively non-polar
organic salvent like ethyl ethanoate. However, water is & polar solvent.

Both cinnamaldehyde and cthyl ethanoate are relatively non-polar eompounds, Thelr
molecules ace attracted by weak Intermolecular forces / van der Waals’ forces.

— etly} ethanoate

v 1 mark i given to the drawing of the correct setup
v No mark will be given to ihe deawing ift
¢ The thermometer or the condenser ig missing
¢ The setup is a closed system
¢ The tap of the distillation head is open (o air
+ A fractional column is included in the drawing
v { mark is given to the correct labeling and spelling of the distillate {ethyl ethanoatc}

: CH=CHCHO  HyNierPt CH,CH,CH,0H

e e o
{Accept the aldehyde group {CHO) is NOT reduced by Ha/eatalyst 1o give CH2OH)

CH,CH,CH,OH K,C,0,/H" CH,CH,COOH
e
@ heat

i

{1

@l

(R

fi}
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DSElZ_14
® O :
Hf—0—C—CrMy

i
HCE-0—C—Cpytly  —
0

i
HyCome Qreme G C g s

(i)  Yes. X has one chival carbon and hence opticaily active, while Y docs not hins
chiral carbons and hence optically inactive. Thus, there is a change in optical

activity for the conversion.

(6) The C17H3sCOO" fon has an fonic head (COO~) and a hydroearbon tafl (Ci7Has).
Thie hydrocarbon fail dissolves in grease droplets / is hydrophobic while the ionie head

dissolves in water / is hydrophilic,

Tl fonie heads of the grease droplets repel from cach other and the dirts inside these

droplets are then removed,
Effective communication

DSE1Z_15
Chain inltiation

¢ o,
G@ UV light or heat @450°C)

Chein propagation
G + Gy — (e -

Chain terminalion

DSEI3_03
® . Do 264 108 048
Mole ratioofC: H: O = el 2% TTIETS

Empirical formula is C:HsO
Molecular formula is (C;H4O)x

n=2
molecular formula of W is CallsO2

It
HZCMO——C——CI—,H”
i
HC_’O—C_"C”HJS
o]

1
HZC'—'O“”‘C”‘Ct7H3‘§

{1

i

i
]

i

i

it

[t

in

i

i

]

456

264 88
No.of Catoms inW = pry xfﬁi‘ 4
. 108 o8
No.of Hatoms mW = 2 x»TB— X5 =
88 — 12X 4 —
No.of Catomsin W = 1—1;-& =2
moleculsr formuls of W is CsH; Oy
“” R 0
CH,CH,CHyC~0H (CH;),CH—C—OH
Also acoept other possible structure, e.g, ester.
DSE13_04
{a) Ethanedioic acid
DSEI3_14
(@) Hz, Ni/pd/ Pt
©) ® )Ii 13 |
H=C—0~C—CyHy, H—C—OH
lOl heat
H—c—o—gmc,,u33 + 3INEOH ——s H~C—OH + 3C,H,CO0Na*
it
H—=G=0=C—CyyHy, H—C—OH
H
(i g
CHO—-C—C;Hy; ¢ C,,H,;;CO0CH,
(¢} G has a smaller relative molecular mass than F, so G can be vaporized more easily than

Alternative method:

r.
G bums more completely / more easily than F.

OR, G has o smaller relative molccular mass then F, so G has a lower boiling

point than F. & G burns more completely / more easily than F,

OR, G hias a smaller relative molecular mass than F, so the moleculur size of G is
smaller fhan that of ¥, (he intermolecular attraction / van der Whals® forces
between G ate weaker than that between F, G ean be vaporized more easily

than F. &~ G burns more completely / more ensily than F,

6]

®

]

2}

{i]

m

ft1

{1
{1
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DSEI3_L5

@)

[CH
©

@

Correct chemical reagent

= =

Correct observations with comparison between the tests on X and Y,

Pessible 1ests and the corresponding observations:

CnOfM}

MnOq7H*

MuO4 /O

2,4-DNP

CH;COQH/H' / heat
formed.

2,4-DNP = 2,4-dinitrophenylliydrazine

LiAIH: / NaBH;

/.—__/_ ad N/

Geometrical (isomerism) / cis/trans-(isomerism)
?l
CH{CHCH,CH,CH; / CH,CHCICH,CH,CH,

DSEI3(II)_02a
(i} Molecules of cellulose may contain various number of glucose molecules joined  [1]

together,

QObservations: X ~no change; Y — from orange to green
Qbservations: X - no ehange; Y — from purple to colorless
Observations: X — no change; Y ~ {formation of brown ppt,
Observations: X — formation of orange ppt: Y ~ no c¢hange
Observations: X — no change; Y — frreity smell substance

OR, Molecules of eellulose is composed of polymer chain of glucose with

different lengih,

DSE14_02

[ 1
H()—(E-—-(IZ-—OH

H H
HO__~gy HOCH,CH,0H

H H

It has 2 smaller molecular size. /1t is a small molecule. / 1t bas a short earbon cliain.
The hydroxy! groups in it can form hydrogen bonds with water,

DSE14_i2

@

(i)  (nkkalinc) hydrolysis
(i) o

H -
@-—C-'O Na

(iif)  HCl(ag) / H:SOa(ng) (accepl other reusonable strong ackds; not aceept H*)
(v} X {sodivm benzoale) is an ienie compound which has strong(er) inferactions {1}

with water,

OR, Benzole acld exists as molecules which has weak{er)

intermolecular interactions with water,

OR, X is an ionic compound while benzoic acid exist as molecutes,

r—

[
i1

[
(1]

1

[t

i
(L}
(1]
M
i

[t
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(v)  Filter the mixture to obtain the solid benzole acid, Wash it with deionfzed water {1}

and then dry in oven.
(not accept mixing with drying agents)

(not accept evaporation or crystaliization before filtration)

® o 1. LIAIH, (cther)
©—c~OH T @—CHl()H
2. H,0*
(not accept using LiAIH) in acidic medium; not accept using NoBHq¢ and cntalytic
hydrogenation}
PBry /PBes/ HBr/ P+ Br,
@—cﬂzo}] = @—-CHZBr
Correct reagent for each step in the conversion. 2]
Intermediate {CsHsCHOH) i
DSEl4_14
) Il
HpC—O—C—CH,CH,CH; Aceept represent ~CH,CHRCHa as —CsHy
ﬁ Accept the answer has 1 {0 2 ~CH2CHaCH; carbon 1
HC~—0O—C~—CH;CH,CH; chaings, while the other carbon chiains have different
(I:l’ chain lengths and structuraily correct,
Hp,C—0O—C—CH,CH,CH;
{b) Methylpropancic acid (2-methylpropanoic acid) n
© & o
)—? m
OH
(i)  Correct chemical reagent {13
Correct observations with comparison between the tests on Q and Z [}
Q Z
Cr:O71H* no change fram orange to green
MnO/H* no change from purple to colorless
MnO4~/OH~ no chenge formation of brown ppt.
2,4.DNP no change formation of orange ppt. )
CH;CH,OH/M heat fruity smell detected no change
CH;COOH/H heat no change fruity smel! detected
cOos* formation of gas (COz) no change
HCO5 formation of gas {(CO2) fo change
Mg/ 2Zn formation of gas (Ha) no change
2,4-DNP = 2 4-dinitropheny!hydrazine
(d) (Catalytic) hydrogenation / additlon of hydrogen 0
439
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DSEI5_06
{a) Substilution
{b} Light/ ultra-violet / UV / heat / radieal initiator (e.g. benzoyl peroxide)
(¢) Orange/ brown color of bromine fades away
Orange / browa color of bromine changes to colorfess (stowly)
{bromine color: NOT sceept ‘yellow’)
{d) Bratom dees not have the stable noble gas clectronic configuration.
OR Br atoni dtoes not have the stable octet electronic configuration.

OR The elcctronic configiration of Br atom does not fulfill the eetet rule.

(¢} () CHBra/CHBrs/ CBre
(i)  Use (large) excess amount of CHs
OR, Br; is the Hmiting renclant.

DSEI5_12

ﬁ 1. LiAIH, (cther) ’
@— e CHOH

=S

2.H,0° cone. H,80,
Jpt @—c— o—cu,—-@
Q Cr,0.7H" reflux

il
@C—OH L COOH e

{1 mazk for cach pair of reactants and product)

DSEI5_13
(I)H (]JH
C—.. C ~
~ s —r,
HJC \ H HJ C/ \ CZHS
CyHg H
- Suitable diagrams

- Chiral centre / chiral carbon / a carbon atom bonded to four different groups

- Non-superimposable on its mirror image / the o mirror images are lwo different

molecules
-~ Opticaily active / can rotate plane-polarized light to different directions
- Effective communication

DSEI6_12
OH OH
N O (1
Ayt 0, o 00 0
5 heal 0 heat

1% step: appropriaie reagent and heat
Appropriale intermediate
-2 step:.conc, HaS0s and fieal o b

(1}
i
{1

iy

L]
("

(3!

Y
i
14}

{1
ti

fn
1y
{4
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DSE16_13

(a)

(b}

©
CH

(e}

—— water out

water i <

anli-humping gmnulcs reaction nuxture

heat

t mark for comeet disgram, | matk for correct labels

Not aecopt “A” for *heat’

LiAH: / H: (entalyst - PE (with appropriate example of catalyst such as Pd, Pt, Ni)
(Not accept LiATH. in H(aq))

Enantiomers / optical isomers / They are isomers that exhibit enantiomerism.

Opticat activity. P and Q rotate plane-polarized light to opposite divections fo the same

degree / extent,

Correct chemical reagent

Correct observations with comparison between the tests on acetophienone and P

Possible tests and the corresponding observations:

CnoM" acetophenone - no change; P — from orange to green

MnOs/H" acetophenone — no change; P — from purple fo colorless

MnOy4~ acetophenone ~no change; P - formation of brown ppt.

MnOy7/0H" acetaphenone — no chunge; P ~ fonnation of brown ppt,

24-DNP acgtophenone — formation of orange ppt.; P - no change

CH;COOH/H"/ heat  acetophenone —no change; P - pleasant odur substance
formed.

2,4-DNP = 2 4-dinitrophenylhydrazine

(Accept other chemical tests that can distinguish 2 ketone from an alkanol, ¢.g. Na/ PCls)

DSE17_03

(a}

{b)

A propene welecule has C=C bond whereas propane moleenle has not.

{Not aceept: Propene is unsaturated white propane is saturated. / Propene is an alkene

while propans is an alkanc.)

HO2C(CH24CC:H is a di-functional moteoule / has two —COzH groups / has two

funetion groups (to react with —NH: group).

On the other land, CHy{CH)«CO:H is a mono-functional molecule / has only one

~COH growp / has only one fimnction group (to react witlh ~NHz group),

Ench BO:C{CH2)4CO:2H molecule can react with two HaN(CH2)sNH; molecules (o form
a chain, while CH3{(CH2)4CO2H can only reaet with ene HaN(CH2)§NH; and cannot form

a chain,

»l. .. 3l

{2

M

{1
{n

3
{1}

i}

i1

(1
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DSEI7_09
FOR Alkanol,
Acldified KaCr2Oi(nq) test; enly BOCHCHCH)OH will produce a orange to green color  {1]
change.
OR, Acidified / newtral KMnOu{rg) test: only HOCH,CHCH2OH or CHy=CHCO:H
will produce « purple to colorless / brown color clinnge.

FOR Alkene,
Brz(in organic solvent) test: only CHa=CHCO:H will produce & brown/orange/yeltow to (i)
colorfess color change.
OR, Brz(aq) test: onty CHz=CHCO:H will produce a brown/orange/yellow to colorless
color change.
Acidified / newtral KMnOy(an} test: only HOCH2CHCH0H or CH=CHCOH
will preduce a purple to colorless / brown color change.

FOR carboxylic acid
Add cach liquid into water, {1
Mg/ Zn test: only CH3CH2COH or CHa=CHCO,H reacts to give a colorless gas (bubbles)/  {1]
hydrogen gas / Hx{g),
OR, using CO3* | HCOy (aq) test: only CH;CHCO:H or CH=CHCOH rencts to give

a colotless gas {bubbles) / carbon dioxide gas / COx(g).

Esterification: with conc. Ha80s and heat / warm, only CH3CH20020 of CHz=CHCOH reacts
with an alkanol (e.g. ethanol) to give a pleasant sinell,

Neutralization; only CH3CHCOH oy CHy=CHCOH reacts with an atkali (e.p. NaOH(aq)) /
a base and water o give out heat,

CH3COxCHa gives a negative result in (he above thyee chemical tests,

(Do not recept tests like smett, ptilitmus paper, indicatoy, solulnlity in water, ete.)
Communication mark 9]
Chemical knowledge = 0 fo 2, mark = 0,

Chemical knowledge =3 to 4, matk=0or I,

Incomplets answer / difficult to undersland / no distinguishing intention, minrk = 0)

DSEL7_12
(8) CHiCH:CH(BOCH2CH; / CHiCH;CHBICH,CH; {11
{by ()  TheOHgroupin B will change to Br group in C by HBr, and there is no chiral  {1]
carbon due to no optical activily.
(Accept: B is an alcohol as B rencts with HBr to have Br group in C.)
‘Thus the structure of B is CH;CHyCH(OH)CH:CHs / CH:CHCHOHCH,CHy
(i)  Substitwtion 1]
462

= ¥=c

—

= £ B BT T =

© A has a C=C {or 8 C=0) doubie bond as there are 2 hydrogen atoms Jess in A as
compared with B.
A is optically active, so it has a chiral carbon.
A has the struciure
OH

* |

C san
rd
CH2=CH \CH20H3
(i) Ha/Pd theat), or Hz / Pt (heat), or Hz / Ni (heat)

DSE7_13

. NaOH(aq), heat

O 8]
+
2. H' (aa) on
O

O:LL/O\H L. LiASH, (dry other) CE\/O\H
oH  2.H( o

(intermediate: 1 mark; reagent for each step: { mark)

(Por [ step:

1. Reagent aceept: OH-, NaOH or NaOH(aq); Not accept NaOH(s) or solid NaOH,
Reagent accept: '/ HaSO4 / Ha804{aq), or HCI/HCI (aq)

Por acid hydrolysis / base hydeolysis, “heat” is required.

Accept COO™Na' as the intermediate.

Not aceept O~Na for the intermediate

L o

For 2™ step:

1. Accept COONa* as the intermediate for LiAIHy reduction if the [ step is alkaline
hydrolysis without acidification.

2. Not sccept LiAlHq in acidic medium.

3. Acldification is required after reduction with LIAIHs. LiAlHs and acidification should be
expressed clearly as two steps.

DSEI8_04
® @ B H
c=C

/ AY

CH,

(i) But-l-enc or methypropene
{©) {§} Passexcess H to ethene in the pressure of PL/Pd /Ni
OR . .Catalytic hydrogenation . ...

Provided by dse.life
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(iiy Ethene turns Bra(In CH3;CCl3) 83
from brow / orange to coforless, while ethane does not. in
(Not accept yellow)

(Aceept KMnO#H' - purple to eolozless

KMnOs - purple to brown {precipitate)

KMnO/OH™ - purple 1o brown (precipitate))

{Accept: combustion test; ethene gives more sooty flame, while ethasie gives less
sooly flame)

DSBIS_I0

Is) Ie) 1. LiAMH, PCl
e HOTNTN0H e O "N
H OH  2.H,0'

(1) LiAlHe¢ (2) HyOF {1}
HOCH:CHCHCHRCHOH (1}
PCly/ PCls/ HCI/ SOCH [

(intermediate: { mark; reagent for cach step: 1 mark)

For 1% step

[. Not aceept LiAlHq in acldic / aqueons medium. Not accept NaBHy for reducing ~COOH

2. Acidification is required after ceducing with LiAIHz. LIAH, and acidification should be
expressed clearly as two steps.

3. Accept “dry ether” is omitied in the LiAlHy step.

DSEIR_12
{8)  Reduce fever / inflammation / cisk of heart attack / Rheumataid acthritis n
(Not accept hypertension)
{b)  ~COOH group of aspirin reacts with hydrogencarbenate fons in water. [i1
to give o salnble sodium salt / soluble lons / soluble —COO™, {1}
{Not accept soluble substance / soluble compound)
© & 0y 0H {21
Q
CH
Ho
(i} Hydrolysis of ester in acidic medium is a reversible yeaction n
And if the reaction niixture Is heated under reflux for a long time, it aftains
equilibriuny position and reactants and products co-exist in the system.
] Hz CH; R =
| | {21
s '/C."“UI!.! I_I“w:‘r 3 Nz R
R Y 4 R
CG,H  HO,C
464

Note:
1 mark for the correct spatial arrangements of the chiral centers ol e two enantiomers.
1 mark for the correct structures of the four substituents connected fo the chital center,

DSEI9 03a

€i) bromine (in organic sofvent)
(Not accept aqueous bromine solution)

(i) CH-CH=CH-CH;+Bn — CHi«(CHBh-CH:
But-2-cne / an alkene reacts with Bra, and Br2 s decolourised / all Biz is consumed
/ n colourless product is formed.

DSEI9 05
(@)  chlorine/Ch
{Not accepl Clxag))

(b)  Light/ hv / uliza-violet / UV / radical initlator
{c) Substitution (reaction)

@ 0 CH,Cl CH,
H3C—t‘3-~CHZCJ OR H3C~?—CHQCI
CH, CH,

1,3-dichloro-2,2-dimethylpropane ar 1,1-dichloro-2,2-dimethylpropane
OR 1,3-dichlorodimethylpropane or 1,1-dichforodimethylpropane
(The structure and the systematic nome must be matched.)

@iy The structure other to the answer in (i)

(i) Structural isomer / position isomer

DSEI?_13
(a) (1)  cthanal/ acetaldehyde / CH;CHO
(i)  Because cthanal has a low bofting point /s velatile, so was easily distilled off
/vaporised out and cannot be further oxidised to give ethanoic scid.
(b) () T Ethanamide
(i}  Methad 1: 1. PClL 2. NH)
{Correct sequence in Method 1 is required)
OR Method 2 : NH; with heating (Ignore the states of the reagents used)
@ @ O
] |
{/C\/\/\/N\}
{Accept answer withowt the square bracket; Nol sccept answer with *n™ next to
the squure bracket}
(i)  Asthere is no losing of small nrolecules during the polymerization, il ean be
regatded no condensatlon is involved,
OR Accept “No HyO/HCl is formed.”
NOT accept no other product / no side product

) €O O 3y ) . .1

f1

i
g

ft
i

{1]
ft

{1
8]

il
]
{1
i

1)
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DSEI9_1S

Any FOUR of the following FIVE Htems (1 mark lor each) :

¢ It reduces the water surface tension so thal water can spread and wel the surfaces. / It is
# wetling apgent so waler can spread and wet the surfuces,

s The hydroearhon tails of the detergent particles dissolve in the oil (ydrophobic),

¢ while the fonic heads of detergent paviicles dissolves in water (hydrophitic).

*  Water molecules attract the hydrophilic ionle heads and bring the oil into waler,

» By stiming, the oil brenks up into tiny droplets and these droplets cannot come together
again due fo the repuision between lonle hends/nepative chavges.

Communication mark

Chemical knowledge =0 to 3, communication mark =0

Chemical knowledge =4 1o 5, communication mark = 0 or 1)

Incoriplete answer or difficult {o understand, communicstion mark =0)

Notes:

»  Candidates may answer this question by using sketches with clear and easily understand
aunotations,

»  Foritem 2 and 3, also accept:
o The detergent particles has an jonic head and a hydrocabon tail, {1 mark)
o The tail dissolves in grease droplels / is hydrophobic, while the head dissolves in

water / is hyirophilic. (1 mark}

DSE20_05
S. (a) Carboxyl (group) ! ~CO.H (group) / —COOH (eroup) {~CO:H =COUH FCOBICO0H 1
{Not accept: neid / alkanoic acid / orgapic acid / COOH~ / CHO: /| HOWCORCHCO0:H /
sarboxylic acid group)
(b) () HO:CCH,CH,CO:H /HOSECHCHCOGH HCHECo0H), 1
{Notaceep: HOOGLIUCOOH)
HO:CCH(CH5)CO:H FHOOCCRIEH O 0] 1
HO2CCH2CO0CH: { HO:CCOQTHCHy ey}
(i) - The enthalpy change when solutions of an acid and an alkali / a base react together / 1

nettralise under standard conditions to produce 1 mole of water,
{Accent, 255 (208K and one atmospheric pressure (760 mmig, 165 k)
. As indicated in the eguation, the reaction produces 2 moles of water, hence y /2 1
represents the standard enthalpy change of neutralisation.
{Accept: Mo naity

(i) - Less negative than—57 3 kJ mol™ ) 1
ergy £ heat is needed 1

to ionise the bx@rngn in the carboxyl £ -—CQ;H group
¢ W is a weak{er) acid, energy £ heat ensxgy / heat s nerded to fonise t
garboxyl / ~COH group. —
{Accept: absorh energy 1o break the O-H bond in catboxyl growp)
{Not accept: dissosiate)

¢ hydrogen in the

— —

i)

(11

466
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DSEZ0_10

10. @) () HC=CH-CH>-Cl+ NaOH — HyC=CH-CH»-OH + NaCl/ 1
HaC=CH-CH,-Cl + OH = H,C=CH-CH,-OH + Cl”
{State symbols not required) {Tgnore ingorrect state symbols}

(i)t substitution (reaction) 1

) O 8 1
HyC==CH—CH~~0—C—CH,
(Accepl HiC=CHOHOOEER, 7 BiE=CHCH:0C0CH; | CH=CHCH00CCH:)

(i) v/ 2

Carrect diagram (1 mark);
€The diagram should show the fHask and the condenser are two pieces of gl
{Not sccept closed system apparatus. B.g, condenser fitted with a stopper)
Correct labels for water in, water out and heat (1 mark)

(Mot accept labelling heat with 4 1riangle or an arrose anly}

; 1
© g CIHZOH H  CHOH
c—¢C —C—C—
|| |
H H or H H

tAccept condenised representation}
DSE20_11

il.(a) Z i

* OH

(c) U:HOCH:C{CH;)CH(OH)CO2 Na* / H /OH 1
HOCH:C(CH3)CH(OH)CO;Na _CH, \c o
HO N \C//
Vi
H;C \CH3 \o "Na*
V : HaNCH2CH,CO; Na*/ H 1
H>NCH;CH,CO,Na |
LN 4
H CH; 4
ONa®
(d) () Na:COs(aq) 1
(i) - Colourless gas evolves when Na;COs(aq) is put into X, but not W, Y nor Z. 1
*  Only X has a carboxyl group but W, Y and Z have not, 1
{Accept X has COOH group £ X is an acid / X is acidic)
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