 Chemistry En

Advanced Level

il 1980 AL (Optional) A
a) An organe compound contaitis 41 0Fs of carbon, 4.6% hydrogen and 54.4% of

ORYVECH
11 What  the engprirical formula of the cormpound

mass of the compound s approsvimately 158, What 5

il The relatine molecular
"'h.' -|_'-.,'|'|"|_...F"\"UI"I1..1T

the e lecular forpammaba o

b} 1) Imjn,.l..c how sou woukd convert the alkene, 'L"Ih-f. H = CHCH:CH: o
CH — CHOH-CH:

H OH _
N.B. Experimental details are not required. Reagents and conditions should be

n'u:nlmn-cd

e e

) mmmmﬂ crth r.!iflh{‘Hnun:acmd mthHn “m:tthLFP'A{:

of the e (‘JH OH
iii) Which of the following would show cis - rans womensm?
A B C D
I
tCH]}.'CI =L . CHOH = CHCT; BTIC = ctlh 4 EEH!‘ —_— CH ={H-
'
v} Which ﬂl‘ :h-: [u1|'-uu ing -:nrrq}::runds wnuH show npimi mnmsm’:
CaH«CHAC] CLHCHCHs ) ; (CeH«pCOCIBr CHCHB:CI
L K M ™
Structured
Essay 3 Pesuru Question Book *
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Advanced Level - —— -"”“’H
H

(2) 1981 AJL
u) 1) The organic compound B with the 1
isomerisoe Draw the possihle SIAICIUrEs

it ™ sl Py

ar formmu!
" it

wilecul
|r||.'|l.lf|1

firp the eof

o formula Codhie s heatey
isomers of the compaung g
{ K and the structme of the

h the mr-rl.:w.'ur.
h cis and (rans
[ the isomEers L

i) When the organie compound ./ wil
with alcoholic KO solution, bol
was resulied. Draw the structures o

compound ./

~naphthol and bensene?

e only 2
d usmng nis] Structure of [) e

by iy How can be the compound £ F’nduucdilinrm and redge

(State the necessary ctpurlnh:nlnl coi
given helow,

1/ OH
<o T'R

N=N

i) What are the products would form when propanal, heated with a solution of

ammeonical silver nitrate?

¢} Give two chemical tests to distinguish the following two compounds.
@ @ @.—ﬂ H
O:ﬂ” ~TNHLCT
CoH CHy

...............................................................................................

..........................................................................................................

Structured Essay 4 Pesuru Question Book}
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Advanced Level Chemistry En

) 1981 AL
b) 1) Write the JUPAC name of CHyCH (CHO) CHE = CHCH:

n} Draw the structure of ethyl - 2 - ¢hlorobutanoate.

iii) State how you would convert propanal into cthyl - 2 chlorobutanoate.

(4) 1982 A/L
a) i) When the organic compound P
refluxed with cone. H:SO4 . the optically active com
molecular formula CeH, 205 was produced. Draw the possible structure

and ¢J.

with the molecular formula C::Hmﬂg , wias
pound (2 with the
s for P

b) How can you distinguish the two compounds found in the following pairs, using

chemical tests?
i) Formic acid and acetic acid.

Taan EmamEEE RS E i pFITEEFREGERISAEDAT

[ T TR LS ST ET TR

£l aarpssispEAnEany

nate (C.H:ONa) and sodium benzoate (CiHsCOONa)

ii) Sodium phe

...................................................................................

Structured Essay 5 Pesuru Question Book 3
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Advanced Level

Wl 3, carbon by magy
AM of (€ 7 12T = )

(5)  19RAAJL
1,

a) A chlorohydrocarbon named ¥ contams 5% nl'::l'rlf
(The vapor density of ¥ = 543 and RMM ol B 7
Cl =~ 35.5)
1) What 1s the empinical formuta of !

< chloride. Wrile the structure

: . _ .
i} ¥ produces a precipitate with ﬂmrlmnlu,’(l!- cuf:::;i
of ¥ and nume it according 10 the [UPALTHE

= 2opent noate
by Draw the structure of methyl 5-chloro—d-hydroxy-2-pemie

“'1} 1954 AL . d ¥ nn!ﬂrllil1E L'I-I'Ij}l' {q, ! and ) was
4} When o moele of an organic compound T, € e duced ¥
i . les of H:O were pro uced.
: tely burnt, four moles of CO2 and four mo , ; i
ﬁtlrlﬂiif:m duce a precipitate with 2, 4-dinitrophenylhydrazing. 1 ‘prnd.l.lf.:l::i ;:Ig.u.
«ith sodium, ¥ shows ¢is — trans isomerism. Give the possible “:‘T_:"_l.‘:"”‘ for ¥ and
{UPAC name of Y. (the RMM of ¥is 72, RAM) (C=12;0=16;H=1)

k) How can be the following compounds distinguish using only chemical tests?

1) propene and 2-butyne

e

structured Essay & Pesuru Question Book 3
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Chemistry n

- —

Advanced Level

¥
"||'|:1II“\'-'

¢} Under which conditions and how do NaNO:/ HCT would react with

(7] 1985 A/L _ R yunds in
by} Write chemical tests which can be used to distinguish each of the comp!
the following pairs.
i) Phenol and bereeoie acid.

¢]  State how and under which conditions propanc reacts with HBr.

(5} 1986 A/L
a) i) Give the names of the A, 8. C isomers given below,
A B c
My "Hs
CHy—CHy—C—CH; —CH:  CH; —CH—C—CH; CH,CH—CH;—CHO

.......................................................................

.................................................................................

e pEpaEianinrn

t separately wilh

ures of the products when A, # and C reac

iii) Give the struct
CH,;Mgl followed by hyvdrolysis,

=) 7 PesuruQuestion Book 3
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Inln]‘!r
H“

Advanced Loy vl —

rl- F rlll-“- &
iv) How can the products formed by amd € compotinds t T IR TEAC TG, It
! )

b histingunshed ?

i) Jerics ol reactiols

The compound F was produced by Lhe
CH .
~Cc~=N- -Gl

' : - NI :
I]‘( I.I‘ } —————— - '. n.”n I ' ) -
L] I {;”-. {-1: m““ )

(2wl

2]

(1 mwrbed

) Tdennily D and £

isomers found in 2.

i) Give the possible geomelric

reagents and conditions 10 €O nvert the compound £ 1o £,

awaebEEd

ampsaEETsEEEEIAE R d R R
o

iii) Give the necessary

TELEE

[ T L L LL AR ki

radEmEEs s il ET ISR A

(%) 1987 A/L
only C. H and O has 48.65% of carbon and 8.11% of

a) i) A compound contaming
hydrogen. Find the empirical formula of this compound.

amepdBEREELE

sgpaamrdannbhed

LR R ia e dmE g s SEEE e T T L U ea samaw

TRl LR LR g sssmaam-=tdaapssara--pra iasamERRYmEF L nEE TAELEE RN saarmmi EEL -

fssssaan aRE e R LR R i gemew==dinn Frs 1 ammw FEEaEsamrE & d

et T PRI UL T T L R e e T E L R R R L]

R R R R A SfddmAamrmpasanrrerEEERE ww EEEEENEE EEEEE] - i
qama P T e R R R

siam@ddAFpFEEFRpRERER S Edddan

ctured Essa
f ) Pesuru Question Bookd




Advanced Level Chemistry En
I

1
) Draw the structural formulae of the four isomers which have the =0
functional group and the molecular formula CableOy

] .
b) 1) Name the siructure @—“ I;— CHs— C—11 according 1o the IUPAC

nomenelature,
CH;

I
CH;—Br

1) Compound P was formed when CyHsC HCHO and dilute NaOH was reacted.
When 7 is oxidized with K,Cr.05 and dilute H;S04 | the organic compound ¢
is formed. Give your ideas about the expected isomerism of Q.
N.B. Rcasons should be given for your answer.

¢) Slate how would be the compounds in the following pairs can be identified
separately using chemical methods.
N.B. [n each of the circumstances a single reaction or a scrics of reactions or a
testing method can be used for the identification. The product resulted afler the
reaction can be seperated and can move in o the next reaction. Specific methods
fallowed to seperate the products are not 1o be mentioned necessarily.
i) CHsCH:CH.CH-C1 and (CHy ) CCl

(10) 1988 A/L
a) i) State clearly what is meant by the 'empirical formula’ of 4 compound.

FET T

ilnl:hmi]i-q ] Pesuru Question Book 3




Advanced Level _—_—/__’,,_-”—'_‘— B "'-*'lru-,t,”.

pitrogen his. 57 14% of

droge : :
Y n“tfﬁmltl}ﬂ“tbh” rcmwnuul formula of (he

i) A compound containing onl
carbon and 40.00% of nitrogen.

compound !
(C=12; H-1; N-14)

llllllllllllllllll ric CuHp N Feonsists of a benzene ring
* com und ¥is CHuN- T : )
W compo e iz not directly

in this molecul

b) The molecular formula of 1l
CLUrSS for Y.

and it is a primary ammine.
bound to the benzene ring. Draw all

But, the nitrogen atom
the passible siru

C'H:
| :
¢) Name the structure, CH;—CH;—C==Cll- CH—NH:  according to the IUPAC

nomenclature. OO0k

dy Indicate how the following gynthesis could be affected. The necessary reagents
and reaction conditions should be <tated clearly at the approprinte places.
N.B. If the method of conversion proposed by you is unneccssarily long,
nol be awarded maximum marks.
i) CaHsl G;l-ls—fe—u-l CH;
C-H:

I eebEEERANEET TTLCCETER ELE

you will

X Pesuru Question Book3
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Advanced Level

1y "'I'II_'
(CH, ) CHOl [—l-{l"li.}_-—t—{.'ﬂl H

(1) 1989 AL of nitrogen and
200,

A%
a) A compound contains 42,6% of carbon, 3.6% of hydrogen, 7
en ‘ the compound is around

oxygen only. If the relative molecular mass of -1 N o= 14
determine the molecular formula of the compound. (L= 1.2 H
0= 16)

b} Draw all th= pﬂaﬁlhk isomers that can be exist for the molecular formula CyHF.
N.B. Assume all the isomers contan benvene rings.

¢) State how do the following conversiwons can be done. The necessary reagents and

reaction conditions should be stated clearly at the appropriate places.
If the method of conversion proposed by you is unnecessarily long, you will not

be awarded maximum marks.
CH

) CH.CH - CH; ——» JC'H"—{‘U{]H
CH,



Chemistry En
Advanced Level Y

'l 1_&“\

" CH,COCH; — =CH—
y

CH; CHs

(12) 1990 A/L ;
a) The compound A contains 51.7% of Carbon, 3.0% of Hydrogen 24.6% of
Fluorine and Oxygen only. 1F the relative molecular mass of A 1s around 250,
determine the molecular formula. (C=12; H= - F=19; 0=16}

ILLLLLEE] TEERE LT T R T R T LT E R LRt qamipraaniy FELE R
R T b e T EEE T L LI puemessianEEEn
mesppE e i EE USROS TR PR TT L L E L pamamdsaE
e E " Eew 4= -
w48 ® R T R EE TR
mmEEEE s %
----------------- +a-a--r-----.--..--.-.-;..-----r.-------bpi---..-nn-.11----.--....---..a-..nua-...

e e T L L Rl TR ERE Fleneaw P T T R TR R L I b i e

b) The molecular formula of a simple chain organic compound 8 is CsHyO. I8 is an
aldehyde, draw all the possible isomers of 8.

¢) i) Draw the structures of the compounds X, ¥, Z L and N relevant to 1
conversion series i) and ii) and the intermediate M in the boxes 1, 2, 3. 4,
and 6 given below.

_ o Hg' HS0s 1) Dilute NaOH

he
5

Structured Essay 12 Pesuru Question Book 3

= i e



Advanced Level

'—"———-___________________-_

¢ hemist

1)
-,
.r' ) -
Aabyy .
"‘x‘_..-_-_"J f |"—-—-1£i!_rﬂ.'—}_u.l_,.‘{-
HITR

able compound 4+ Br, /N
_made h-'_'..f M

unstable
i Intermediate
lt.ﬁj'l':.‘l..tll:_".i. named M

AlCT,

AOH = CHBry + N+ NaBr =+ 10

ry Fn

d)

199
a)

(13)

Stmm:mlﬂmr

-t

o[ % s I sra
Y :_1] i

4 T . T
e 5){ M ’h: N ’J
|.

————
woul T spounds 11
ould Lll-mn..ll!}r distinguish berween the two compc

"Ha
1} [{JI I_'llc._ I‘I:LF";L"} 12, - h"[]: HHIJ ':_lj_,}ii._{_.— NU"

—ee
Indicate how You
the following pairs,

i
jk F Is
i} CoHsOCOCHCH,CHy and  CoH-CH.OCOCH:CI1,
Y
| A/L

A cerlain organic compound contains 60.8% carbon, 35.4% nitrogen and
hydrogen only. If the relative molecular mass of the compound is around 170,
determine the molecular formula of the compound, (H = 1; C= 12, N = 14)

............................. GiaEamdBE R R R R R Rdd A d AT S L] L

- - R ) - - LR - & & & & awm

- - - LR 4 - - -
................................................................................... tdgssasssnasn
R (] - - LE R X LR R
P A4S EREEEE S cu e LA P dESSAAA N TS P PR E R P PP PR SRR AR TS R N RN ] is b p== = L - - L
- - N e e PP
Sl L R e e e e L L N N NN R RN E R NN ER NN R R RN RN RN N R R U R A ]

13 Pesuru Question Book 3




Advanced Level

by i1 Molecular formula of the compound A

il

{ h-.‘lim!r].-[-'ﬂ

w ColipN I contaims a bensene ring

' % lor A
and 1t is not a primary ammine. Draw all the possihle struclures

i) Name the compound with the following structure 1n accordance with TUPAC

nome g lature.

i | H Yy H [i
R AR

Indicate how the following conversion cou
N.B. The necessary reagents and reaction
the appropriate plices. If the method of convers
unnecessarily long, you will not be awarded maximum marks.

HDCH:CH = CH — (CH:pCHCOOH
Br ?”

m Celly == CH, - !:I'I ~-CH;-CH-C=N

Id be effected.
conditions should be shown clearly at
jon proposed by you s

(14) 1992 A/L
2) A certain organic compound contains 31.4% of carbon, 1.3% hydrogen and 18.3%

ctured Essay

e e EE

;Jt' nitrogen and oxygen only. The refative molecular mass of the compound is
around 250. Determine the molecular formula of the compound.
(H=1,C=12; N=14,0 = 10}

----- R R L

e L R L T I LI

aaaaaaaaaaaaaaaaaaaaa

nEwdd el A FFEAdE b -asddaaNALEIINNRTIRIRRE T

14 Pesuru Question Book 3
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/

B The murleculur i
A dormmgla
Aol the o .
REOLp the: compound 4 i

Mo,

(ot
) s
ST

A ot o eyvelic -
Yl siructure Praw all the pa

¢} Indicate how the tollewing conversion could be effected

N.B. the necessary reagents
appropriate places. [ the me
fomg, you will not be awarded maximum marks,

B CHy o CHICHOICOOCH, CH,

Chemistry En

CiHO0 A does not contam the enoel

isthle structures for A.

and reaction conditions should be shown clearly at the
thod of conversion proposed by you is unnecessarily

it} Indicate how you would attempt to synthesize, CH3CH,CH;NHCH;CHCH;

using CH;CHy;CONH; as the only starting material
CH;CH2CONH: ——CHCHLCH-NHCH, CHCH;

(15) 1993 A/L

a) A is a compound with the molecular formula RCOOH. £ contains only carbon and
hydrogen. When A is completely burnt, CO; and 1,0 were resulted in 44 : 9 mass
ratio. If the relative molecular formula of A is around 160, determine the

molecular formula of 4. (C=12; H=1:0 = 16)

drrsirresnn lommmmnomeissass L T

Pesuru Question Book 3




Advanced Level __ Chemistry En

b) Name the compound with the following structure, in accordance with TUPAC

nomenclature,

N B Neglect the geometric isomensm
CHWCHCH: — k— CHACOOCH,

1
CHBr;

¢) In dicate how the Tollowing conversion could be effected.
N.B. The necessary reagents and reaction conditions should be shown clearly at
the appropriate places. If the method of conversion proposed by you 15
unneccessarily long, you will not be awarded maximum marks.

iy CH=CH :::H.-—lf—{'n;mnn
Br
‘f]{
i) CHy"COOC;H; CH;3"*C(CeHs);

(16) 1994 A/L _
4) Following is the stoichiometnc equation for the combustion of the gascous

hydrocarbon with the molecular formula C.H,

CyHy (g) + (x + yH4) Oalg) — x COu(p) + w2 H0U0
i) What is the ratio of the volume of COz produced and the volume of

hydrocarbon consumed in this co mbustion reaction?

iy In which number the gaseous molecules will reduce when this reaction is
taken place?

......................... e msam g amEE s b A E RN R EE R pE e P e AL E T a oy SESSA EE R g S S E RS SR RELER R RETE T
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Advanced Level

Chemistry En

LTI u,.‘ﬂ‘.|1 of the abaye Eascons hivdrocarkn o
muxed together, This mixture w .,; lﬂnllcrl:l:. ﬂ;l:!ﬂl:ﬁc:::_ﬂ ‘:"'H‘Flcn Bis were
allowed 10 cool. Then #t was observed that the wtal vol nl‘ltthnd. ﬂ[“l " was
this gaseous midure was treated with a salution ol E:ﬁh.:::_.t]:[]j N }thn
tew volume af the gascous mixture tumed 1o be 70 em’ T}L KOH, the
molecular formula of the compound, assuming thay - termine the

vl

all of the " .
were micasured at STP ol the above volumes
bl Write the mechanism for the bromination of CoH.CH 'E'hn ----------------------- o
: 2 the prese
light. Presence of sun

¢} Indicate how the fullowing conversions could be effected.
N.B. The necessary reagents and reaction conditions should be shown clearly at
the appropriate places. If the method of conversion proposed by you is
unnecessanly long vou will not be awarded maximum marks.

‘rll 1
iy CHy,CHO f‘li;—-?'—l!l'—CH.x
OH OH

i) CHyCH;COOH — CHy- C=CH

Structured Essay 7 Pesuru Question Bc
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Advanced Level ______,,—//—'

y A malevule of A
| groups When Aos
Crelatpve MW levular

¢, Hand €

funcinend
Wy, The e

(17) 1995 AL
a) The organic compound
comtains two carboxylic groups a

named A conlans only
nd found no other

. - ., -[
burnt. CO; and H;O were produced in = ' "'fﬂi'.r :"mmm of 4
formula of 4 15 around 115, Determine the malecular &
(C=12:H-1,0~=16)
b Indicatc how you would chemically dl-.ﬂillgufh'h between the two L'l‘"T'lF"?'-'“‘h‘ in
the following pairs.
i) H-C=T(CH;): and H:C=(@:“1
¢) Indicate how the following conversion could be cftected.
shown clearly at

N.B. The necessary reagents and reaction conditions should be

the appropriate places. If the method of com crsion proposed by you
unnecessarily long, you will not be awarded maximum marks.

i) Synthesize CHyCONHCH:CH; using cthylamine as the only starting material.

s

ii) Synthesize ;:H,”FH“CH;CH, using CH;"'CH,OH as the only organic
stating material, OH

I8 Pesuru Question Book 3
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Chemistry En

(18) 1996 AL

a) The organic Compound
compound A way subj
were obtained jn
combustion. The
the molecul

+ A contains only €, #/ and N. When a certain mass of the
ceted 1o appropriate combustion, carbon dioxide and water
lhﬂ ma e ratio of 4 - 3 Hit'ilﬂﬂ'" wias also obtaned i thas

HE ACcurate relative molecular mass of A is exactly 164, Determine
ar lormula of 4, (C= 12 H=1:N - 14)

b}y The molecular formula of the organic compound, B is C;H:N. Draw all the
structures possible for .

¢} Indicate how the following synthesis could be affected. The essential reagents and
reaction conditions should be clearly stated at the appropnate places.

N.B. If the method of synthesis proposed by you is unnccessarily long, you will
not be awarded full marks.

1) The synthesis is CHyC = CCOOH, using HC = CH as the only starting organic
compound,

ii}y The synthesis 15, (CH3CH:): l} —~OH using CHyCH-OH as the only starting
organic compound. CHs

Pesuru Question Book 3
: 19
‘w Essay
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Chemisy
Adv'ﬂ“[f\d I "-'vfl —_”/"/4_ :}. Eﬂ

(19) 1997 A0 L 2.63% hyvdrogen, | %.44,
a) The organic compound P contains 47479 N.rh ;;:-‘na.ur. of P is about 150,
nitrogen and oxygen only. The relative IT"“I":Lul.l-{._] 16, C = 12)
Determine the molecular formula of P (H I; N i

aEn
'
v
s JapardBims = -
'
'
B i
'
. =
" rwman v Baaddbbigebbdds ' = - &
ars
e
== _ N LT FRin
aamemT
iarw '
e = ol "
............
guwmd
pqar b
. &
san = -
...................
pram B
- R
L e ANEF TR P .
puprr v - -
L

rrrrrrr B

uish betwee

I T A A

¢) Indicate how you would chemically disting
the following pairs.
i) CHyCH:CH-CH, and CHCH- i‘&fl”l
&

n ‘hc LW

.........................

S TR A B S R BARRARA g AP am g R R S B i Ll e
........... dnarressniinnrra
B R R R AR e T R L T Lei e LR A L TR L L L samippaprEmamnen s ameras
_______ dam
“““““““ *-H=--1-..-“.......,............,..,....un.-....................u".u--"--“"" pemcdERRASSESES
......................................... erdpimrmremessanr o anEEEERTESaET manmrd ‘"’""'"""'""""""-H"‘-.“...”"r"
A EAEE NS EEAALiesiisdbiaRdRAanEE T mnesiEinTymsdiiinEEE T L L L arrspasnETEs T

(20) 1998 A/L. . )
a) Y is a gascous hydrocarbon 15 em” of ¥ was mixed W :
This mixture was ignited by an electrical method, and it was a

ith excess of oxygen gas.
llowed to attain

normal temperature and pressure, 30em’
Then it was observed that the volume of the gascous mixture decreascd by 30cm”,

When this gascous mixture was treated with a solution of Eﬂnﬂﬂiﬁ;lﬂtﬂd KOH, the
volume of the gascous mixture decreased further by 45 cm’. Calculate the

molecular formula of ¥ in the usual manner.
N.B. Assume that all of the above volumes were measured at s.Lp.

§4 -
....................................... jsssEsamTaEEsE A EemadE ETTTAR A iR AR TNy feccssmrimAppdaREiRIEET PRI RdESELananE T Ed

e S L L L Wi ESE-dAAEEEII IS mpapadan

.................... JiSLiJETAEEEI Al YR T p e AlaR AR TI T TR sEdn ARInnr
||||||||||||||| l-quql-l-ll.l.ddll.lllllllI'r'|'|l‘r"l"l"'"'ilIl'lF"""‘""""'-l-"l'li'l'il'l"'"""‘“'lllll"'r"?"'F'|“‘|"'-""'"'-"-"""'"f"'-
............... .||.J.._|.l.|Jla.alllll-qlr|------I-Iill-llll-lrll|'|rr-|-|I-—----JI-JJI-I-JIIIII'I'|I|'|--||-|-||-I-J-I-I|IlllI-J'!lllr'l‘-r-1!‘II-III-IIIIIII-III
............................. A K LA L R P e 8 B L E A A R YRR rE S et AR L ANELA AR R AR T T s PR SRR RSd N ARy
A EEE - PP p— T T T e T T P TN T T R T T T LR R PR R R R N LT T ) dsamreres
.................... e L L L L LR L T e P R P T LR L
,,,,,,,,,,,,,,,,,, R b T N I REEE R S e 8 E B RS S B AR R R R R B B E RN RS 8 A Bk e e S AS RS R E T R

........................... e T L L R L e e e P T 1

NI IEEETEFAEREdessReeL L AR LR TR T TR L T T T e — e [
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"ﬁ T T——— Chemistry En

{3” |"H}*J .-\.“;
a) he o

MW oy
vornplete uuul'ru-jl:::'rmii: -.‘F mains O A and o only. When ¥ 1 subjedted o
respechively f e ;u-.-..,,.“{" and H:0 are oblained in the male ratw of 2 . .I'
Pereentage ol £ 4 ¥ Ii ¢ relative melecular muss of ¥ is equal 10 152. The
ol ) * N than 407 by weight. Determine the molecular formula
Fhe relevin Felalive

s s s o

,,,,,,,,
.....
Bem g
...........
........................
.................................

--------
.....
............
---------------------- R

by A and 7 are two alkyne . _
. dieynes, 4 B owe aed , . and € and [ were
oblained, rn.'p-ccli'l.'u:ly. M S Fsseted Ry AR SEARES

A H,/Pd C
The molecular formula both € and £ were (411, C and D reacted as follows.
¢+ HB Under polar | .
' conditjo —=An cqui -molar mixture of optically active
= compounds
Under polar ‘ |
b conditions =The same equi-molar mixture ol optically

active compeunds mentioned above

1) You are supplicd with s mixture containing both A and f. How would you
altempt 1o obtain cither purc A or pure B from this mixture by a chemical

method?
" 1) [Iraw the structures possible for the compounds C and [,

Ef

d Es-ay 2 Pesuru Question Book 3
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fs €. 00 £ 8 and G in the

Advanced Level

. ' . T
i} Write the structural fof mulae of the conil

felesvant hoses .
1) Write the reagents o "”r!'_”[; 7 in the re
i) Write the fL,'+lE"i:||t"‘-' L'nr'[l.,'H.I'HHItJIHIF_ s Yoand £

wdinge to X the relevant oy

covpd 1l
il levant bxes

(23) 2000 AL | -
a) A compatnd X of micrlecular formula Cal [0 mnl.nn-.- h}‘:::-ln! ;_sluulpﬁ-. W h"-'l'l_,'[’
s reacted with excess ethanoyl chlonde, the product obtuine ':_.n a reltiye
molecular mass of 378, Caleulate the number ul'h}:drmfl g in
1.0 = 16:Cl 35.5)

(Relative atomic masses O 2 H

(,H. N& on reaction with

b} Three isomeric amines A, F and € (molecular formula
D, E and £ {molecular formula CiHy0)

NaNOy/ HC! produces three alcohols

respectively. Although [ reacts quickly with Lucas reagent, £ and F do not react

with Lucas reagent at room temperature. [ 1s not casily oxidized. £ and £ can be

oxidized to G and H respectively. Both G and # form precipitates with Brady's
rite possible structures (sec

reagent and also reduces Fehling's reagent. W
instruction box in page 1) for A, 8, C, G and £ in the relevant boxes below.

A B C

¢} i) The intermediate represented by the resonance structures,

H "Hy H ‘H: H H,
-— -

Oceurs in a reaction leading to the synthesis of toluene
I) Write the reactants and reagents that give this intermediate.

.................................................................................
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ed Level ——
‘ynl’" T Chemistry En

) Weige b oy

i mieg)
uin . i !
o cxplain the formation of the intermedinte

) Methyl chlorige 5 {Orme
b . v Ll
CHy aned ¢ I are Feacie
I Write twi

<d as o major product, when equinolar amounts of
steps 1 the presence of light,
* 1 the mechanism of the above reaction in which methyl

chloride 15 4
& I 1 ol "
twor steps) | r’;-mm"' (Methyl chloride should be a product in cach of these
meshindicate electrop Movements

Iy "Ethane is alse formed hut

| : onl small quantity in the above
reaction." Explain this v in a very small ¢ 3

..........
.........
......................

........................

(24) 2002 A/L

a) Consider the molecule A given below. (Superscripts d, e, f, u, v and w are used to
label the H and C atoms)

HY P
i} ¥
H* H'

A

i) A part of the mechanism of the reaction of A4 with HBr is depicied below,
Writing the structures comresponding to B and C in the boxes below complete
the mechanism using curved arrows where appropriate.

ﬁ H _‘r;:r I.'l b HI’

CHy-CH =CH- -

actured Essay 5 Pesuru Question Book 3
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Advanced Level

1)

Structured Essay

_j-—-’//’—. o = r:hcmi“r?l:
i

o A and s reaction

i) The following statements refer 100 5 et
whelbier each of these statements 1° - ~L.1n
appropriate box. [T you arc unahle (0 cvaluate
box vacant
N.B. For each correct answer 0.5 marks
For cach incorrect answer 0.2 mﬂfkf" will h'?.
If a box is kept vacant, no marks will b ats ] wi
However the minimum marks for this part [a) 1
I} Carbon atom denoted by 1 15 sp” hybridised.

2) Carbon atom denoted by w 15 sp° h}'b”d'“d'

3) The double hond between  aton
afa a bond und = bond.
4) A m bond is formed by the Jateral

5) The bond between € atoms depmm:l by
the lincar overlap ol two h;,-hr:dnml otbitals.

will be ml.-nrdctl
dl.‘dlli:lt.‘d
'ﬂ.!’r.lu.‘i.l ar L

overlap of two sp”
v ¥ and W 1S

) All the atoms in A lic in the same planc.

In this reaction bonds underga heterolytic cleavage.

7
8) A curved arrow { 77w ) indicates the mov
group of atoms, from one position Lo another.

9) This reaction is a nucleaphilic reaction.

i) Write down in the box helow,

(1) or wrong (&) gy, the
y of these sKIEMEnts keep

wath FIHr |”"Ii1.:
Al

feducted,
Il be zero (U

15 denoted by and v consists h|:

orbitals. 4}]:]
formed by 5) D

ement of an atom or a HJD

the structure of the acyelic hydrocarbon

D(CH,:) which is optically active.
dimensional structure.

N.B. : Itis not necessary (o draw the three

D

i) Daes this compound show geometnical isomerism?

i) Write down the structure of the product £ formed when £31s treated with Hz/

Pt

V) Giving a reason state whether £ could exist in optically active forms.

Pesuru Question Book )
B,
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Chemistry En

LY ] "l-'luif!1.|._' 4.1.;..“
. A the structyre
col cture of the product & formed when £ 18 treated with Bre/

p—
——

I TT———
—_—
|

T ——

Vi How nany asy

mMMmetlric ¢
carbon atoms are there in the molecule £7

i_-’ﬂ' 2003 AL
= il Consider the follow e -

CH.OH - CHCOH-. L F

CHLOH. H,S04, C. :iifj"ur' CHICOCH,, aqueous HCI, aqueous HBr, CHLCO:EL

Selecting r-.:icx :nt : - ﬂ: efir, benzene, cone. HNOs / cone. HaSO4

i) Write down théwl'.tflnlﬁ.“nd reagents from amongst those given above.
mechanism for a nucleophilic addition reaction.

e yr 2 B - = o N "
i) Write down the mechanism for an electrophilic substitution reaction.

by Consider the scheme of reactions given below.

Hir
CiHly st S O By —2JUCOUS |, (C4HYO

Mokl

(A)  cthanohe KOH (B) (C)
H: ™
C:Hya
m . A
Compound 4 exhibits geomelric isomerism whilc compound 8 exhibits optical
IO IMETISIML.

1) Write down the structure 8.

Identify each of the carbon atoms in £ which underwent a change in
hybridization i its formation from A. Mark these carbon atoms by drawing a
circle around each of them mn the structure of B wrillen by you above.

wractured Essay z Pesuru Question Pook 3




————— Cheminey

e

Advanced Level
the brackets 0 the sentences

syinimals W it hun
wn atoms circled by

n) Stnke ouf the mcorrect (S0S )
r li il -.:drh"

given below  Note thar these senfences refe

you n 1) above _ . : |
IR ‘ st SPT TP fin d

I} The hybrnidization changes from [sp ="' 5P | m At [spr 5 ]

I1) The geomctry around the carbon atoms changes from

tetrzhedral © oota hedral] m Ao

| ocia hedral] in B

= 1n the conversion ol

[Lunear ' planar triangular
[Lincar  planas triangular tetrahedra
i) Name the reaction mechanism that operat

Iy A—p
1) B —=( T SRR

(26) 2004 AL _
Selecting appropriate chemicals and solvents for the chemical reactions only the
following list, answer parts a) and b). ) ]
Conc. HE‘L :iqu::uu*f \2OH. aqueous NHiOH, Mg, Fe, Zn(HE). PBry, PCL, AICK,
Brs. KMnO:, NaBD.. NaBH., Formaldehyde (HCI i), acetone (CHiCOCH:)
water, cthanol, cther CCL. -0 (D= Deutermam)

Note _
i) In the following schemes each arrow mdicates a single reaction. _
') Write m the boxes the structures of appropriate compounds and in the circles the

appropriale reagents. )
a) Show how you would prepare butanoyl chlonde {CH_LCH:':”:CD{-[} from
Propanol, by completing the scheme given below.
CHCHACH-OH J ; ;
g
‘?D
CHCHCHAC
Cl

b) Using butanoyl chloride prepared in part a). Show how you would synthesize
the following compound from benzene.

Strucrured Essay 2 Pesuru Question Book 3 ‘



D CHALHLCHCH:
g

2iMrE AL CH,
L]

Selecting Approprate reapent HCHCH = CH.
[t Beliva, show how 1,-.,,E “5 LM solvents only from the i i :
compound wuid synithesze the follow ing o

Lest of reagems and solveny cH - CH.

S RO A XIDY” Propenal (CH, = CHCHO) AKCh, PCE. CE, T
‘- s A0, Mg, :
dry ether B £niHg), water, conc. HCL aq NaOH. acctone, cthanol,
e TL 1
TII :: the ML}: ;:f “chemme cach armow indicates a smgle reaction

e mt s the <tructures ks

the reagents  wlvents requared ol the appropraic compounds and i the cire

I Before fillmg the scheme on the anvwer sorpt. you are sdvised to work out the

COrTect reatam se on a rough paper

— —

(@,

oL 10|




Advanced Level

I8) 2006 AL _
th;lmg appropruste roapents and solvents forr e chemical Pk inms o r;nl}.
from the following list, answer purts 21 and b)

Essay

I .

acetone (CHCOCH,),  anidine (CoH-NH:)™ bromobensene il -{LL-:rJ"._mJu-:_n:
(CaHACHS )" Mg, Fe. Pt Bro, PCL. NaON, cuprous bromuce "’-:"-‘H"‘ AlClH,
CH:CL NaBH.. LiATH,. KMnp0,. NaNO-, cone. HNO. cone H:504 33 NaOH,
dil. H:50, water, ethanol (€. H.OH), ether (C:HOC:H:)

MNote

11 Inthe following schemes, wrie in the boxes the structures of the approprate
compounds and n the circles the appropriate reagems - solvenls

N
) Each arrow mdicates 3 single reaction except in the I Hadrdd

|
case of hydride reducton followed by hydrolysis for |h *;‘f’t'-"ﬂ] !
which the reagents should be given in the same curcle ' -

as shown below. ]
a) Show how you would prepare 1, 1, 2, 2-tctramethylethane from acetone by
completing the scheme grven below.

— -

CHy
C =10}
cH, ™ -
CII'-.,__‘HC-C ,.rLI'I!
- e
CH, CH
E 1] Pesuru Question Book 3
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Chemistry EP
. ‘m
: let i -
H 1I]E
| — “heme Biven he), O/fllvﬂll—{"r__‘”}
— -

\ JQ} B

\ O =0

s_ . Hr

at The elements .
5 Present in
piven helow an organic compound A and their mass percentages arc

C
s Yo o .
1y Deduce the Em:;: o H:IH 544
al formulaof A (C~ 12, H~-1.0,N=14Cl= 15.5)

.....................
....................................
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Wdvanced Level e Eh"“'“frlln

et An aguenus Soluli
H) A s soluble in water and the solation i atilie A B3
containing |30 & of A required 25.0 cm® of (.80 X

e P heerr .
when titrated usmp phepol  phenopthalein as the mjh"rlht-..!-dl”;:” tine th
refative mwolar mass of 4 (1 mol of A reacts W ih [l olb 5

ni} Write the moleceiar formuls of 4

ivd A undergoes the followmg reaction,
. NaMNOy CablsOH, ag. NaOOH
aosc ¢ 0-3°C
Further, an aqueous soletion of A gives o white precipitale with AphG;
solution, Write the struciures of 4, 8 amd O m the relevant cages,

|
| |

A B ' Fa

s 2l

by Starting from benzene and selecting approprialc reagents and CH-CH;
solvents only from those given below. show how sou would
synihesire the compound,
DHJE{[EH}
Reagents and solvents.

AlCE. PCle. Brs, .. LiAlH, FriHgh Mz Feo KO0 CHaCOKH,,
CHCOCL CHyCHO, il LSOy, water, ag. NaCQ, dry ether, ethanol
Im the following scheme, cach armow indicates a single Teaction

However, consider

A) Reaction with LiAJH: followed by hydrolysis  and

B) Reaction with RMgX mllowed by hydrolysis as a single reaction

@) Write m the bowes the steuctures of the appropriate compounds and m the
cireles the reagents / solvemts required,

£ Pesuru Question Book 3
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P
—_— % _.-_\-.__.—f:"" | i i |
—— ol I
|
' . ; )
-
' e CHECH:
| -""'-.,-' |
| vH ;
| ] R ||
208 AL -
Compeie the followmg
. .fmmmm‘ﬂmmﬂHHEﬂim*mimuﬂmhm
= Wrte the srucues of : _
- mm‘hm"#
i} Scheme A
Beagents and sohvents:

dii HCL conc. HOL , come. H:S0: conc. HWOW. aq. NaOH, NaNOh, Culbr, Br
FeBirs. Fe. PBe:, LiABL, Sn

4

Rturer] Fsey Eil Peswrn Question Book 3




Advaneed Level Y By
N Ne :5:) m,
Hr J
Iy Scheme BB
Meagents and solvernts ) .
wuﬁ,au. Bry FeBry, PBey, HCHO, alcoholic KOH, CH; CHO, Mg, Fe, dry ether,
Ly
i Essay M Pesuru Question Book §
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L
e |
_ .
-+ Q
¢
[—
ettt
sy 09 AL
(31 a) An industrially important organic compound X, contains carbon, hydrogen and
axyeen only, _ ‘
1) Write a balanced chemical equation for the complete combustion of X taking
its molecular formula as C,H,0,.
i) The combustion of 62 mg of X (relative molccular mass, (M = 62) gives ;iuTn%'
of CO; and 54 mg of H:0. Deduce values for X, ¥ and Z in the mo
formula C.H,0; (C=120 H=1.0, O = 16.0)
- Benctured Essay B Pesuru Question Book 3



Advanced Level

_ . B _ Ilh‘.lnlﬂrﬁlhl

i The Feacten of 67 o of ¥ with sodirn gives * g oo hadropen @i Dheducy ihs
AT of |

d} An opiealiv active compound, CuH, 0, gives a yellow peecipitale with
24 - dmerephenvihvdrarme but does not react with ammonical silver nirate
What o the stracture of the corgound®

(32) 1004 AT
al 1 [raw the structure of 2 - methylpropene

i) Deaw in the boxes P and @ respectnely, the structures of the major product
and the minor product formesd w hon HBr i added 2 — moethylpropene.

T —

—
P = Major prosduct L} - Minor product
i) Propose a mechansm for e addition of HBr w 2 — methylpropens,
explaining why the structpre drawn in box P is the mapor product, [Hime In
answering this. par utihies your kawvw ledge of the mechanism of addinon of
HEBr to propene, amd the stabaliny of carbonataons,

b Compound A (rwvlecular formala, CaHp 00 exhibiz optwal isomeriam. 1t
reacts with acidic K;Cr:0+ at room temperature and gives a carbosylic
acid

wﬂﬁﬂ' * Pesuru Duestion Book 3
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[£9% ° B
‘Tr -_\_-_‘—-_._\_._-_\__\_

i
— r.rr ihr‘ Ih tnlj‘mhh

o

—
rragrn] A v by by e e i 2 o e
L Ted st L il S —
rmaia, L) Hh om0, grves comnpouml | owbeculsf
Lompsund 8 2l exbiba
Min
1 the relevant boges Pl Romerwen. Praw (he anstercs of § wred
O — -__.._\_\_ﬁ
’_‘—— ————— — ]
‘ |
| |
N T T | N —

" _ H
| When B =-: cacicd wih Mg tompound (= cbamed as The maper rindarct
f.'.:::ﬁ::;:-i;::i“;mmﬂ with alcoholc KO EINES COTIS arnds [ [ I”
TR #Ed £ ate sttuenarsd omen s o C. &
appd £ I the boxes given beloa of B Draw the strustur

e e e s

—

|

IR o B -

. I E .
%l H-l'ij"l '.'-'m il ﬂ'[d K li.'l'p:n m.:‘j mm‘]ilh 1111 dul. HJ‘S‘{:" EI'I-'E' Y
same componnd F, Compound F i 3 structural somer of 4. L%
structure of F i the box piven below,

F

3. il AJL : L
T gy iy State the characteristic type of reaction that benaene L

U | e I T LI JEEE LR L

i) l:'ii'l.n. the structure of the prosducy and the mechanisin, for the reaction bela ol
beprene and (CH)CHC] in the proscnce ol anhydrous AKCh,

Pesuru Question Boak 3
B h“ﬂt.p.;.'.




i‘\.h'ﬂ.l’l"‘ Ak .
i ﬁ.l'.ll I.l.'ﬁl.] — { h"—"TT-"I'-tr!,.- Fﬂ

ni) Explain the stability of the intermediate fsrmed (rom bensenc il the above

reaction

when benzaldehyde

iv) Draw the structure of the expected major product
of anhydrous AlCH.

(CoHsCHO) is reacted with (CH ) CHCL in the presence

by 4. & and C are isomeric, optically inactive, monosubstituted aromatic compounds

with the molecular formula C o0,

* A reacts readily with cone. HCL in the
corresponding halide, while B and ©
appreciable rate,

» # and C when reacted with pyridinium chlor
E. respectively. 12 undergoes aldol type condensation n
NaOH while E does not.

1} Draw the structures of A,

presence of anhydrous ZnCl; o give the
do not react with the same reagent at an

ochromate give compounds D and
the presence of dil.

R, C, {7 and £ in the relevant boxcs given below.

D E
e B when heated with conc. H2S0; gives F.

e F when reacted with HBr gives G.
ii) Draw the structures of £ and & in the relevant boxes given below,

I G
iii) Draw the structures of the three products formed, in the boxes given
below, when G is reacted with alcoholic KOH.

ﬁ
ﬁ

B Pesuru Question Book 3
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¥

L EL
Caegg
CEOEApIn vy MWiswer gy, e oy BT
% B akige,
1||1 T t I
I'.-I:' '|I [he aloabnls g AT
' ! § ¥
sl b I'n|1-|-,|l!|“[ . T " Hire M gl Mrnwers of cmch ofban T iingd L
1) I'!l| |l.|. Elh\'klh'llﬁ ".tl' . J.i' m{ :'lh"h

FER Ty El'll.-l' I A £ el psoimer ivm

——— ‘ S
P -— J | -
Whan HL0 aaad D e — A —

i Peacted wal ncidi KoCry-, X, ¥ and 7 are Roomed
SN L[N Bht ;51. |'h|:. p!,u‘lw ¥ o B g vl a0
respautincly by Feacting “ilH‘:aéT: £ van be comverted back 10 &, (@

i Wl s e slructure of 49
[__'— - _'_‘—-_-I

L heating with conc. H.50, A and & gave £ and F, respectively, while Cand
D opave the saine product G. ; shows diasiereoisomerism. Al three

compennds £, Fand G have the molecular formuls O When E and I an
resciedd wath HBr ike sgame product # was formd,

i) Drraw the structures of ji oD E, F amd #f

E F L
iv) Draw the structures of the dostercotsomers ol O,

5 Pesury Quedtion Bonk 3
-W'EH.:'-. X



R -hl!'HIH.Ir'r Iy

Advanced Level

by Consider the tweo renctnom s licmies piva e o b

.
: P
P O T
[IJ NaNOL L £ VR
= 5 ’ TR
g
CHMN
i'li.-{'i‘ rlll.:ur i) 1
= N
O : -] W w7 - ’
Reactwen 2 - - [ tiam

: p . o « Jova
Draw the structures of J, K and L in the boxes given belo ] _

]
|

L
J K
i) Write the reagents Voand W in the boxes given below.
: i

iii) Writing Ap. Aw, 81, Sy or E in the appropriate hrb}.lclﬂﬁﬁiﬁf each the reactions
I, 2 and 3 as electraphilic addition (A ), nucleophilic electrophilic substitution

(51 ). nucleophilic substitution (Sx) or elimination {I2) reaction.
Reaction 3

Beaction | Heacimon 2

¢} 1) What is the structure of the majpor product of the reaction between
CH,CH=CH; and HBr?

1) Write the mechanism of the above reaction

uctured Essay 40 Pesuru Question Book 3
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Advanced Level hemistry EN

i ILELEYE
3} 1 Ulnder which condit hes and havw doses bromine reqets with beneene ™

(2) 1981 AL

a} A peutral organie compound pamed A(C,1,00,) contains 54 535%, of carbon 18
docs not decoloree bromme water and also does not produce 3 precipriate with
Hrady's reagent. (RAM of A < 85, RAM of C < 12,00 <16 H = 1}

i} What iz {he most possible meskeculir fommula for 47

i What is the empirical formula of 4

1i} What are the possible structures for A.

iv) Wit the IUPAC name for ene of (e poss ible siroctures of A4,

BRs e e oy e R R T BT
b e g g R i

A e B ek i e e
R R

1) ﬂr'r*qtﬁ: necessary reagents and conditions to do the following conversions in one
ﬂml

H{OH)CH, @,{'{}{'H; @g‘;us H.«C@ D ~C0y
-—__F
A ' B C NO . f:j

i ]

L]

A\.'-\n' B U Y e e n e gy e R [ & aai

E T S T TP, D ramag

Structured Essay 3 Pesuru Question Baok 4




Advanced Level T~ Che.. A
thl[,.’ |

\ |

(3) 1981 AL (optional) )
) State the products of cach o the T

DACHCHy ) CHOH + HLS0: = A

ollowing reaclions giving Necessiry “Oondn,,
- ) . . ‘ Ny
i} ('hfliilfll’.lhflfllllh ' L'u--&;:; '

CHy

e INLD; |
i [ SOy fR0C
hi) "-n..\,Jl +eone, HINCH O cone. HS504

A - B-

ey pive your ideas,
b) 1fthe products n a) i) and i1) shows isomerism, gIve

Indicate these isomers using suitable diagrams showing the important featyryg !|
clearly.
i4) 1982 AL .
ains carbon, hydrogen, and oxygen only.

a) An organic compound named R cont
When R is burnt completely CO2 and

C=120=16H=1D .
When 5.80 g of & is bumnt completely, 5.40 g of water was resulled. Whar j

H;O result in equal moles. (RAM of

i}
a_ &3 ﬁ}
the empirical formula of R’
---------------------------------------------------
mm FESR4SELEISESL LIS EETAREE RN EEE pddmEampinrisdERRARE dRgaERAR = RSN R TR RS a ngy "
------------------------------------------------------------------------------------------------
.................................................................... p.‘lllllllll-llrrrlr'|"|'—rlrlrlrrllIl.lld-....dl_l..__rl_
o — N - T T T Tl LU CE TR R T T
'l il - T e T L L L L R L L L L T e .
TS O S PSSO SO
llllllllllllllllllllllllllllllllllllllllllll FERFEPEE nl ok i L
RS AR REET R A R R FHAEREE R ET S e L L e R R R L] B E N R E SRS EE SRR R R T TN RN e
i S e e AR UGt ocs cuus i fmnene b e mesi B min3 =2 seriesebur Pt paning

ii) R, which has only one functional group gives an orange, red precipitate with 2,
4-dinitrophenylhydrazine reagent. What is the molecular formula of R? |

........................................................................................

tructured Essay 4 Pesuru Question Bookd
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Chemdstey En

Aavareoind I Ve — —_—

gl reanmid Fois fowmsed with o

poar & arnd T

RN Y. | waar b

;! S Tk L -.'-. lxh R L]

1 L1 'hl_' =
F [ N W™
chiaral carbyuy [aaw 100 I-"'-"""""I." AT Lk

pots of 1hwe falkowing redc TS
i L -

Lo 1] T my, D Wl TETs . | e ebi® '|l':'1"-|

TRt &
WHOWT | et A

Lall, —

Lnkwdrens AR

ek .
-—H-——- provduct C

pael oF L H L H B |I-'|'|'--!II--"; I
[1

5 Jmraal 14

i :

(%) I?F.,_‘-! AL Jiv the follow ing conversins as

al Siate the roagenis and the
B S Gy TSRS

0 HOOCH, — o H.CHLCH:

Ay cornd i s 15

- CEEE g g T iR

i RCOO% 3 = ROOOOCOCH:

of the following reac L.

e e R IR L LR bl

By Draw the sirociunes of the magor products
1 CeH:0H + BCHO

i) RMeX + CHICOOH ~

T erm————— e TR T RS D L)

BN LR ELLLa LT LR e e EE L

e o i i [ WY e d ke Bl 20 0T

d) Dwew the possible structures of the compound W which possess @ molecular
formula of  CaHeDn, which decolorires brovmine water amd which dissolves i a
dilste sodiom carbonate soluluon

Pesuru Ouestion Book 4
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Advanced Lieved

hd s w il ol G i sl '
I‘I

LA

(&) resg Al

) Dowdacale bow iw Fos Mo vwn prhd RALLLE
win il et

FaRUNE
PV \"“‘l

"“Iu“h

| ALY

Saane 1A v Y IO ol = L
3
v b M- . L*; T
4] L
h N oy
e 1l
W % 1Y) i
1h
, = H N e)
it ‘H
i

N
3
utd CHil ———————t &\\f
: : W e
B Wrate Jdown o mechanism o the falkow INE }
Nun Bght g, o AN
'-..II| ’ -l-l._-l: ___p.—t-——""u i

v

T L LIS

an
- ey nba R

e e L L LY
T T ITCLLLLECELREEEE

1 reactions.
) he f the mapot products result fhom the following
¢l State the structures o '

oo, H-S0, GOl HNUy | 2

- O
@ e [SIN S

~_UH A“h_\'l.kl‘l.l.\'. .'Hl'h o
o L - ]
L_"-;\_' ' acetyl chloride

(CHiwCCl Mg / dry ether o

(7) 1985 AL

a) .
I and resction conditions should be ¢learly stated ar the appropriate places.
COCH,
' © -©
DH
H
B B
w O r
Br

sctured Essay 6 Pesuru Question Baok |
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Indicate how the following conversions could be effected? The necessary reagents

e e o ey
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Advanced Level _ o ~__ Chemisiry En

: . oy umder
by When bensene get miteated by concenteatesd TINGY amd concentrated HSUy

ol lemperatong,

1 What woukl react wath the henzene rirge firse’?

. . — wi Uhar
1) Wene down the structure of the mtermoedite form when it reacts «

b e AT

i 1
) Draw the structures il The I jisr ITHHIIM'I‘. result Trom the ol by imige feiie Lhd
LI L,

L -
QJ - L*.-Iﬁl .
NHINI,

CHLCH,
" @ hasiwe KMy

{0
i) CHOCHLCHCONTH F'ﬁ

(8) 1986 AL .
a) Indicate how the following conversions could be effected mn one step?

State the necessary reagents and reaction conditions.

i OCOCH

i) €O CHO

O

) (EI: [(5{': é
e .

b) 1) Explain the chlorination mechanism of producing chioro methyl benzene
thenzene ehloride CollaCHLCT from methy) beneene (toluene CoHsCHy) in the
presence of sun light.

Structured Essay 7 Pesuru Question Book 4
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i ¥ h:

Advanced Lievel .

. oy phiens] vlharene oo
. Jdiate forns "'*h:::-"ll.:“ okt wt':'nllrhﬂu
it State the :_i'lrtrl:!ll.r-r.:J:" Ik O i ihe reaction Ay
phenone CubleCOUE FTER 0 i the presene
chloride acets] chloride THAOUX Irw

£ he wmienie
e o anhvadreros A

whuct forms when cthanasl chloride 5,4

e [ aniydrous Al

iii1 Draw the structupe of e IS ok

1 . Arg 7
pheny] sthabone feact D (e prese

mpound ol the fellowing reaciign,

- ol e
¢} Write the structural formulae of the organt

im ihe greety spass wWalH + ‘H = {'H - (HO
':_ EE n l._
i} CHaCHO+ e Tt
rr] E_\_Ii*r'] N R I—— [qﬁHli ali_}-f,";l'l'-.
(% 1987 AL conversions could be effected. The necessary reagemg

a}  Indicate how the follovsmg e el
and peaction conddons shoukd be clearly given al the appropriale places

MBI ke method of conversion propesed by you i urnevessanly long, yog
will not be awanded maxoomam marks. fH (CHa- O

it WO ACOOH - 1)
B

©

B Fxphain how does 4 - pﬂrdpli:qnlj:l as 2 dronper ol than phenoed,

-lil-l——'—|—|rlI-Ilulall.l_lll.|ar|.'|.|||."r. IXTIREE]

| I—l'-|:-|'“'|'I" Bl i g i I S e cen 2 1 i

ructurod Basay g |
Pesuru Question Boak 4 ‘




Advanced Level _

Chemistry En

{14 198E AT,

& 5 . . ]
b Fiivw, .Ihl. mechanism of the redction between HyC = CHs and Brs under po lar
cond i ions : : .

b When CHWCH-CHY, reacts with Br under polar conditions, the product obtain
i large quantuy s, rC'II;L'[]I CHLL THow would you explain this?

Hr

(11) 1989 AL
a) 1} Draw the structure of 3-bromo — 2 — nitrophenol

1) Draw the structure of the acid 2, 2-dimethyl-4-hydroxypentanoic acid

b) Explain why does bromo group shows ortho-para directing ability when bromo
benzene get nitrated.

Structured Essay 9 Pesuru Question Book 4
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M‘:’Elm_.ﬁj Level ) I

L l\'l'“'l'i . o
g i gl b s "I':'ﬂ-f!}' x

: cuanes C0U vhnt .
‘_, Jll’l.'n,'J::"‘ .h_l_:'-h thl :i.'l?':l‘“' ".:-E '|.'||'|'|l' 'fr' JI.I.I-..ELHI:"“ I._|||:||lir|- - X ) rlr-,l_'lll'l||"l|_'|_-| .:'|'l _'.-l:'l-u h

M. B, The necessary reageris I8 -70, 0 af o marks
1l spppiriate phaces. If the 'Hi:h{g_._-,J“'u:'l.EIl““'” (R i

ML CF Hir - “,'_l'] — . .-'I_\_\
: | Br . - ul s g '
i) r“jwl L_{; j]/ L WIE
1:¥r
(12 1990 AL : e following Name
a) i} Draw the structure of the compound given by the

$-chloro-2-phenyl-Fawptynal

. 3 - Z s 1 h .|
iiF Mame the compound @ ith the following strutur, i accorfance with [UPAC

nodsenelaiure
IBI' ?:-IJI:_'I-j
CHy—C— C— ¢~ CO0H
o H CH.OH,
by Indicale how the follwing conversions coulkd he elfected,
N The peoossary seagents and reaction gomlilions 5_|'|-"~:"-|'d e shown chearly a1
the appropriate places. 17 the methed of conversion propozed by wvou iy
unireceszarily long, vou will not be awanled maximum marks,

Wi NH; | CHON
] . ii
O—Q 'O —D
Br
uctured Fasay ]

e — I‘nrhil

Pesuru Question Book £
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. .-‘EII:"“: ——
T L —— _ _ U heinistiy Kn

SEL E S Y |

Prsfrcate o sy vkl disin

sl Agursh the lwsy compoands given o the folkowing
d w il L

i i an
L ”"a}?"" NI and HL;Q""E'"“""

ToTh I-._a!-n-..-._u-.* r.'-_: mechiiem of the adidvon reaction tikes place i between
CHACH - BHOM and Blre wsewlor pavlar comdmions

b Indecate how the following conversions coull be eflect
Mo The ecessary reagents and resction conditions <okl be shosm clearky a1
the approprate plces. If the' method of comersion proposed by vou 15

unnewesaniy ong vou will not be awarded mastmoem narks. i
. i By
P o THOH 5 e
O o e
By
(145 1992 AL
a) Name the compound with the bllowing structure, in aceordance with [UPAC
nomenchalipre :

HEp o
H—(— O g —0—H
i H COIH O
CH»

Structured Essav 1 Pesuru Question Book 4




_ Lhemustry gy

Advanced Level —
oo P %80, it
by Whea o HCOU R racks » th a misture nf cone TINLL mad -_-::lll.'n vaplan 1he
dernative produces. Comdidering the pechanism ol this £ '
above absersalion
i an b hen s iy . .. . : P
trhicate how the follow mg convyorsnm could be v . L
; i"--.rr'IIIG :.;.H'IL'EH.: pecessiry reape s and et conaditions should be ih"m; I,'k-.':!]y 'T_:
the appropriate phices. 17 the method of converssn proposed by ¥
oy ' ’ rded maximum marks.
unnecessarily bong, you wall r:_;bh; awar & ot C—tCHuJs
[ ¢ T —
@ Qo O
(13 13 AL ; & ¥
al iy Presenl the mechanism for the addition reaction of Br: to CiHe !
Gib Draw the structure of the praduct formed when 1671 added to CHAWCH -~ CHz in
accordance with the above mechanism.
pTi ; s Oyl suihle
by i) Molecular formula of the primary” aminc s Cablsy ™. Draw all the possi
struciures for &
wiored Essay 2 Pesuru Question Book 4
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Chemistry En

edlevel ———

ﬁdﬂﬂ‘-
i) I show s . .
¢} Indicate how the following canversion could be effected.
N.B. The necessary reagents and reaction conditions shoukd be shown clearly al
the approprate places. If ihe methud  of conversion  proposed by you B
”"’1"“"‘:“”‘“"*‘_'|3" long, you will not be awarded maximum marks.
e [ N,
Br I
(16) 1994 AL . C
a) Name the compound with the following struclure, in accordance with ITUPA
nomenclature,
H
O:N—CH; = CH=CH—(—CH:—Br
CH;
N.B. Neglect the geometrical and optical isomerism.
b) Draw all the possible structures for the mono substituted benzenc derivatives with
the molecular formula CyHgO. !
|
[k
I'I
ictured Essay 13 Pesuru Question Book 4




__Chemistry
Advanced Level e v En

elfected
jons should be shown clearly al
i”"'i“"l"”i by you s

¢) Indicote how the following conversions, c wilil he
N.B. The necessary reageits anid reaction condit
the appropnate  places I the mctliosd  of conversim
unnecessarily long, you with not be awarded muxamium MRLE |
1) Synthesize  CH-ONusing bensene as the only startmg of i maleri

@HJI;

{
i) Synthesize (CoHs);COH using benzene as the only starting organic material
(17y 1995 AL
O H H
a) H— 3’—- (Ilﬁ %—ﬁl—%‘— HName IUPAC nomenclature the following
HB—C-HH H
compound in accordance with the
TUPAC nomenclature,
NB : Disregard optical and geometrical isomerism
b) When benzoic acid is reacted with a mixture of Conc. HNO, and cone. HaSO4,
3~ mitrobenzoic acid is produced. Considering the mechanism of this reaction,
bricfly explain the above fact.
tured Essay 14 Pesuru Question Book 4
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[pevel :
ﬂ\"llrh'r" T —= "..I'IE mi'.er t i

L i'.ﬂh.'."'ﬂ how the InThoracing conversions could by ofTected
MN.E. The feessary reagents and reaction comlitions shoulil be shown clearly o8
e appropriate places, IF thoe method of conversion proposed by you 19
wnaeeessanly king, our will st B awardind masinwom omarks
“Hay fewaH

- 1

) ‘(¢ o ()= ol cne
~= Q, (@)

a) Name the compound with the following structure in accordance with JUPA
novmenelature.
M. B.hisregard stereonsomerism.
lil':ll I H
{II_ {"I{ R = g R et Ll b
By Give Uhe mechanism relevant to the following addiwmn reaclion
':-QH—E + B IHH?EHIHF

o1 Tmdicate how the fllowing conversions could be clfecied. The pecessary reagenis
anad reaction conditions should be clearly stated a1 1he appropriale pla.q_:cs.
MoOE.IF the method of conversion proposed by o s unnecesarily long, you

will not be awarded full marks.

Pesuru Question Book 4

e




Advanced Level

Iy Hy
v i;ll ] l[’r fl

- [IIJ‘IIJ‘ III

IJI?-;J B

1997 AL
a) Namwe the compoud huving the structure
i aceordince with TUPAC nomenc lature,

(19}

idgpdF AR AR r AR RA R AR

Chemistry g

-
-

X
* ]'f J"J

il

CiHly = Cly— y'dJ.'Il--j"—'('lh

My b

by Giive the mechanism of the substitution reaction that oveurs between CHy = ChHy

and 1B i the prevence of polar mediom,

¢) Indcate how the following conversions could be effected. The necessary reagents
and reaction conditions should be clearly given at the appropriste places. N.B. 1T
the method of conversion proposed by you is unnecessarily long, you will not be

awarded maximum marks,
0 = COOH

wy (CH OO ——

CH,

- C CHCHCH

CH,

N.B. For this conversion, you arc supplicd with only (CHpCHOM as an

organic compound.

Pesuru Question Book 4
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¢ e rniatry [m

o 4

ah™

ik Al

I._':n:'l_l

manmeEne faryrg

MO 0
R —H ) TH, £ -l -[—'lu H-
CH &H; @

fielavwIng pairs
IfI'FI1 L 1] "
! |r|‘|1

- =y
i Firs 'I:;_ f.l MH and ”r_:..-;f-_. CH,2—%H;
CH O H, LN ER

----------------------
...............................................

¢} Consider the follewing acylation reaction. %C”j
L

@ ‘CH.CoC) Gl

Now, fill the blanks in the following senences.

i} Forthis reaChom, - o imeienin o

A1 Smamic R covrrgm . )
Wound with ihe following structure. w1 accordemsee with 1UPAC

ettt e s e e et terar s st ; .
' would dismguish between the two carttipoencds moeach of te

e inoa sudlable Gatalyst,

. 15 the jonic species lhat

) Im 1% FERCEIOMN, wovvriiiiriiicacncmnnrrnins
aftacks the berene ring.

i This attack 15 called ....oovvveiiiiiaiiiiiicanas
FeaCiion,

Pﬁﬂﬂﬂh}ﬂﬁﬂ’lhﬂ&d




{Lhcmislr}r En

Advanced Level

- C « effected.
v sllowmng conversion could be ¢ -
b et rents and reaction conditions should be shown clearly a

. Bﬂmmﬂﬁlmd pi.ir:ﬁ%l!‘ the method of conversion proposed by you s
o be awarded maximum marks.

ennecessanily ong. vou will not
o CHNH:
W Br_-_Br
© |©)]
~ |
Br
{21y 1999 AL |
2} Name the compound with the following structure, in accordance with IUPAC
nomene lature.
CHy—CH; —CH: —€H -€H; €1i; oH
—Br
CH:

¢} 1) A bnef descriplon pertamning to the reaction between aqueous KON and the
bromoafikane, R F:R/CBris given below,
}rmctinn.“

[a Fee radwcal/ het /
|| B I'

“This reacton 1s called 4 an electrophallic PP
1 additson

a nucleophillic
Clearly cross out the inapproprniate words out of the five words within the
brackets
N.B. The appropriate words should be clearly visible. I yvour responses
are not clear, vou will not he awarded marks.
n} Present clearly the mechanism of the reacton given in 4 ¢) 1) above

d) Propose a method for effecting the following conversion.
N.B. If the method of conversion propesed by you is unnecessarily long, you
will not be awarded the maximum marks.
CHy;CHCH:CH,

ctured Essay I8 Pesuru Question Book 4




{ hemusary En

Ad\-J"L F‘Ij I £ r] N o

(22 oMW AL
aj) Commider the resciwom schene reprosented through the bures below for the
srithesis of pertan 2 one
“anencn | A h |
. ] !l."ll.!l[,l HI’:I:!

L]
| r
e’

L _ ) i
— -

M
J

b —

s B B |

CHOCH CH-CaC I :
|

k

|
— S - |

i) Write the stnuctural formuliae of the compounds A and £ in the relevant boxes
1) Write the reagents corresponding to K, L, Mand vV in the relevant boxes

c) Compounds P, ¢4 and R all have the same molecular formula, C-H,s. All three
compounds exhibit optical 1somerism. However, none of them s 2 geometncal

wsomer or an optical 1somer of any of the others.
The three compounds £ O and R, undergo catalytic hydrogenation to yield the
same compound S with molecular formula, C-H s § exhibits optical isomerism.

1) Write in the relevant box below, the possible structural formula for cach of the

compounds £, (). R and §.
[ f:nmE_:_uryi_ | |

—ah
| |
p
|
|
I
!

structural formula -

—-

— ;

i) One out of the three compounds P, @ and R exhibits geometrical isomerism
Draw the structures of the two geometrical isomers of this compound in the

cages below. . _
geometrical isomer | geometrical isomer 1l |
|

ructured Essay 19 Pesuru Question Book 4
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wmﬂ Level —

(23 :{HE’""E cajurated Dol cvelie hydresearbun OO0, has oo asymmelrk witialre Wode
ap : r

b smaifest possible muetibsers for mosd m

(1 W [hie sERECLUTes §5e0 sintetion box m pape 1y 4of the slruwiuiral sy of

thas hwidrocarton

by 1y Wathout the v of caialvtic hydiopenation, show how you woukl converl
CHAC HCeUH — CHGOCTLCT0M, utilcng not more than theve slops

i) Wilhout the use of CNion s o resctund, show how you would convert
CHACHCH 0N - CHGCHON dtifising ol more than five steps.

) Copsader 1he remsction « heme represented Im[‘zmil:ﬁjﬂ behow
i

chgem | I \ [ o
& I ——
T — | IIN — j
Er - § = — - L e e —
; —(
Maseihar | ¢ B e g e 1 CHEN
- lar—'l Tl CH,
|
= § : oo
I I'.! T_'H,q__l:l 1N f"-rl
TS
el e, Ol
| I el
Structured Fasay 1} Pesuru Chuestian Book 4
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s fdll;"l"-l . -

"

tb o e he RIS e, [ sex

" hermatry En

iy B
vomespondmg wod 8 o ¥ s i el e e R e

pd Weale the reagents COrTeagn
reagent the only CTRINK cog

T
40 iy R |

Wrae domn n the apprg
4 BC B EL F und

2y Loensuder she Illowing reacrion e e e

Prte foaes the srctures comesponding 1o pompeound

{I'. "' E“'I} “rhj e l = 1
vorrespamdemg o M 0/ 5 7 ['ur‘hi.l-l:’..l © 19 e Spproprise e, the e

dand E o the relevant boves,

mding to L. M N, (L P oand () Amengs these
ouna] aliow go b - [ PR

cHCHACH-CH

dil H:50
HzSO0,

G B =5

il
- T
< I|F
3 - v
anhydrogps
Al
v
AL H - ]
ALHy G ¥
E|1 r‘\, PBr:

f':"“:a T
O CHCH,




E—

st Leve —

Chemusiry Ea

woukd cETy outt the Bllowmg comemunn
- mt—ahm =N - CH.C.H
Iﬁﬂ'_‘FMiMh could be wed 35 8 reagernt 5 CLH.CHO
“ B T!-m can be carmod ot m four steps. Marks will nat be 1 anded
-__‘ﬂm e Theen $ix SICTS

- —

¢y Show how you would carmy oot the inllowmg conversion.

CH,CH:
~NB Thes comversen cam be
cxTes oot @ thror sicps Marks —_——
will et be mwarded 0 amTwers Br
contasmng more than five steps.
(25) 2003 AL

2) A compound N(C.HwO4) on reaction with PCls gives a compound ¥ having 2
relatne molecular mass of 2055 Raaction of one mole of X with Na-CO, gives
one molk of CO: Calculste the number of alkcohobe hydroxyl groups present in

the cormpoamd Y
IC=120 H=100=160,Cl=35%5)
e — ‘- S W = answ Ak e
...................... -f? CEE LR
................... & ‘.1|_ — [LITETR Y
Strectured Essay Pesuru Question Book 4




evel Chemistry En

'i"'-{ !
Jf.tf"

Llsing bensene as the .
" starting meterial, show how you woukd synthesire L

(ol low g compoind. 3
azevsa
- ]

%

B Br
below. For this purpose, write in the boxes the
unds and in the circles appropriate reagents.

gy conpletin g the scheme given
stintures ol appropriate COmpo

- —
' T
— A |
| K“‘m‘_ ) ‘\\‘H
I
TN
Q ) Q('i];—!)- —.-f/ \
-
- e 0 "

o_ o
.

L M
a) 1) The relative molecular mass of a hydrocarbon A is 58.
Write the molecular formulaof 4. (C = 12.0; H=1.0)

.................. e e T PR PR T R T LN R DL L LR

..............
S T T T P T T PR PR PP T P e pEdsEisaEARr T r e npddERRAT P E e ddERRIRAY Y

) Write possible structures for A.

Structured Essay i Pesuru Question Book 4



Advanced Level —

’ e acwclwe hy
When one moke 0 i e .
- catalyti hydrogenabon, o reacts » th 2 mavhes of hydn

ol A Wit 1s the strusctfur of 4°

iv) Wrae four possble siruc

turca five N

drowcarboan B om0 suby

e Bl T s

i B s with amenomacal CoCly 1o give a red precpstate Wha

structure of &7

vi) € an somer of B, gives D i the presence of dilute H; S0, and HgSO, D reacts
with an acxdified alcoholic solstson of 2 4-dunitrophenylhydrazme to give an
orange precipifate, £ Write down the structures of  Dand £

€) Consder the follow mg reactions.

FE A HCN, KON A
bOCH: - —
CH,
G,
NaOH

D CH: ¢ Br = B

CH,
1y CH: - CH - CH; E‘gh C

) e D
V) I{L{){'.'IH conc. HNChH ~

[ cone.  Ha50,

S

"I

- - - J

n) Identify the mechanism type of the above reactions 1) 1) 1) and IV) by
writing I 1. [T or IV in the appropriate cage in the ~econd column of the
following Lable. Also indicate the electrophile nucleopinle in the appropriate

cage.

' Reaction No _}_;_!_s._‘q.'lruph-j]c_

I Nuclkophile

[ Mechanism-type
| Electrophilic addinon

' Electrophalic
| Substitution

i

.. ?'il.!_é'_lt:up_}; ihe adddon

| Nuclenphilic
| subsHitution

7

ured Essay

7

7

Pesuru Question Book 4
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o peveld — —

¥

2N

TR S

( hermstry bn

i W

JMIs AL
By A |._n11'|;-..1|.1|||;| XNowah the

1 Warh hot ackhic KM e o give bense

it Wl sod it Bnve a colourless and ondowr ke ss gas ¥, anwd
md With concentrated hydrochlone acid and zine chionde 1o give 8 <k

precipitate immedately.

Write the structure of X in the cage below.

Identify the gas ¥in the cage below.

Consider the following reactions, (1 - V)

the
Wostructure of ghe intermed inte in resction 1)

moldeculae formmala, Co00, 00 rencts,

udy

X

o

Y

i CH:CH;l ag. KCN
m CH;CH = CH; HBr
cther
- cmyeno 4k 24 Naok
room, omp.

0
EI: - CHs H:, Ni
V) @EL cthanol
"H=CH;
. @ cone, HNO; .
v} conc, “15{.1:

i) P @ R Sand T arethe respective major produets of the above reactions (I -

V) Write their structures in the appropriale cages,

i
} Electrophonic addition (Ag)
Electrophonic substilution (Seh
nucleophilic addition (Ax),
nucleophilic substitution (Sx),
Any other mechanism { M)

Identify the mechanism type ol each of the above reaclions as,

Pesuru Question Book 4



___ Chemistry En

Advanced Level

by writing  Av, Sr. A, Sw or Mgy m the appropriate cage in the second column

of the table below.
also write i the appropriate cages the electrophon
and the nueleophiles i nucleophnlic reactinons

[MReaction | Mechanmsm-1ype Electrophile
number | (A S A, Syoor Ma) (in clectrophilic
| renctions)
| ' .
| 1) _
| _ -
oo .
! —
N - — = =

. r
1) Write the structure althe imtermediale n reaction Y

(28) 2006 AL
and two sp' hybridized carbon atoms. Subs ftution of on
in B by a chlorme atom gives € which shows oplicd
separately react with a mixture_of watcr, mineral acid
compound D, P has three sp’ hybridized car
carbon atom and one axygen atom.
i) Write the structures of A, £ Cand .

bon atoms. (e

es i clectrophonie reactions

Nucleophle
[ nuclenpl e
reaction)

. . feomeric - 5 o3 aving [wo s _hybridized carbon aloms
a) A and B arg isomeric iydrocarbons each hiv d e of the hydrogen atoms

| isomecrism. A and B
and catalyst ¥ o give

spz hybridized

C

i) What is catalyst ¥ ¥ = e

i) How would you distinguish between 4 and B using a chemical test?

Structured Es:;a].r

Pesuru Question Book 4




|'

(vanced beved

{ nrm.drr the reactuins given in column £ of the table e ki
I Write the structure of the magor organi product of each of the reactios n the
respelive Cage i column O of the able
ldentify the mechanivm type o each ol the reactionms as
"‘"‘T"If“l‘h""f mldion (A clectrophilic subatitition (S )
:“FILI'II:-:IE::::: ":‘ll.:!" o i Ay, ) mud leosphlic subatifuluam (Sl
5 iyt ﬂrx o = any other mechammm (M)

- A S A S FPor My in the apiproptiate cages in column K of
the table
noelectrophildic reactioms wrige the clecttophiles in the approprinle cages In
column S of the 1able
In nucleaplilic reactions write the
column T of the tble,
In each of the reactions write the colour of the mam organic product m the

1]

nucleophiles in the approprale cages in

il

( hemistry In

vl
apprepriate cage in column Lf of the tble. — ——
o ) e . o e, — A—F * e
[,_ B o - Q R b r F,U- -—
I Mijor organi product Mechamam fype | Fleciropbile [Nucieophile | Coloar
| B Heactwom
ag. NaOH _ -
| CHCHAHE o
|
I_{'.”l P -
) = ¢H, dil Ha80,
CCH
| !r.'J“h ;
cucrcry aecholie,
KOH
|
| O CHLCOC),
| AlC
| CHO NOY, *
Uﬂ’h"_@dml IMH,
-
H;
-0l @‘”fﬂ'
—_——
Snuctured E
Essay X Pesuru Question Book 4
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hows

Advanced Level
(295 MW7 AL i
! 8l A f and € are threg womene lydrocarbons each having two sp, E"-'h]'“!'ﬂ:d
a hyvbridized carbon  ateim only A

b}

carbon  atoms and  two “F:
sterenisomerism. On bromination follow i
form £, £ snd F respectively. ) and £ are ety

cither fYor E.

ed by dehydrobromenatan
but F e not an isomer of

A, i anad i

fe cagch

Give the structures of A, f, C, D, £ and £ in the appropria

N B

A

D E
1) Reactants and reagents for reactions [

F

-V :;n: given in the table below. Write

active specics relevant 1o each reaction in column & of the table. Write the
major organic product/products in column § of the table, for each of the
FesBgh s, - S _ . ,
I Reactant O Reapents | RActive S Major product's
- | species s
O .
I £o conc. HNOy
@ cone. Hz50y
(]
l____l]'l'[h:ull:riuml = -
II 1. "F'” CHLCLL
| @ AICHs

| CH,

J

Hry, FFeBry

|IH.

—

-

v | CH;COCHCH:COOH | NaBH,
| B
|'_ |
v | Ol Ch,
sunlight

|' (exCess)
|

i) Conssder the scheme of reactions given below.

Cdil HaSO, aq. NaOH
CHy ———» C_;H.:. _— C;.J-l.;()g
Hg S0,
&
.. Pesuru Question Book 4
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Crve the Siructures ol X, vy

‘I — :! and Zin the relevant boxes.
x
Y

Woile the 1UPAC name of 7

pibLL § TP

2008 AL

30} .
{ a) Cinnamaldehyde

15 the main constituent of cinnamon oil. It has the following
structure.
CaHs - CH = CH - £} [
(b Suggest atest, 1o show thay einnamaldchyde contains a double band. Give the
expected observation/s,

Test '
observations

..........................
"""""" “"""‘""‘"‘---u-I-.-.--r-......-..,...,,.,.,.,.,.""..-..-.----1--.-H"" Ewar SRS ERETET RN AT

i l’E'_iInnaF:}aI-:leh}rd: is reacted with LiAlH, and reaction mixture is treated with
CLRE. 3O 1Cd,

I. Draw the structure of the final o reanic product obtained.

1. Name the type of reaction occuring between Cinnamaldehyde and LiAlHa.

1) Ciﬂnilmﬂldﬂh}'df reacts with 'iﬂﬁpl‘ﬂp].f] rn:]gm:l_-;ium bramide (CHa )2 CHMgBr.
[y Give the name of a solvent used on this reaction.
II} Why is it important to keep the solvent dry? |
111y Write the structural formula of the product obtained when cinnamaldehyde
is reacted with (CH3);CHMgBr and the mntermediate hydrolysed.

[V. Recall the condensation reaction that oceurs between two molecules of

CH;CHO in the presence ol aqueouns NaOH. o
Write the structures of the two molecules that would undergo a similar

reaction under the same conditions forming cinnamaldehyde.

“etired Essay x Pesuru Question Book 4 u
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Advanced Level

y by b ). ath 4
. “'H.'Ilf-\-l-l[-l-“ [CyEFIL F
have the same cipitates

by Ti I5s A and & .
I wTwo compounds o a civing Orange coloured pre

and I react wih Brady's reagent
A reacts with HON formong a single pmllucl e . ere D and E

n-
B reacts with HUN formung i mixfure of fwe siere
* "Cﬂ-l-..‘.&‘
1 Write the structures of 4, #, €, and £ in the appropridle

C D

i) State the specific type of isomerism shown by D and £,

iii) State a physical property that can be used to distinguish between and E.

T Lt LR R PR LN LERREEET TR LRl bttt

i) What difference is shown by D and E in respect ol the ph}-':-:'lr::lF properiy given
by yvou n iii) above.

.........................................
.................... PR R P T TR R pr S SSSiS R R b e e B

(31) 2009 AL
a) Consider the following reaction sequence.
A

C'H iLl CHyMgBr . dil. H.50
@ A > B HiQ , o ST

Reaction | Reaction 2
Write the structures of A, B, C and £ in the boxes given below,

Reaction 3 Reaction 4

1)

A (4 C D

Structured Essay k| Pesuru Question Book 4
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Y] Voo il i
'-rl'-'“'“ cah of the reactmons ;o the above sequence as addition (Ad).
Pl — - 3
FOTHIAERe T 8D, rearrungenwent (R) or substituton (5) by weiting Ad, E. R or
o the appropriite cage

Hk‘.h'hu“ | . I

&
i |
s

—r —r S A — - j

H'.."J.L":ll,'l-“ E"rh:

e T‘ r.lh.‘ 1.hr Slive species and whether it is an electrophile or a nucleophile, 10
el iy "'Il..: reacions | and 2 m the Appropriafe cages.

| feaclon | Active specics _'__I':h',.‘l..‘l.l.'ﬂphﬂt-' nucleophile
! |
|2 T
|

| S— L

= ——

by Complete the svmheses i :i»:f;rnwi_.-f .u-u:l 8 sclecting appropriate reactants /
reagents  sohvents only from those given with cach scheme.
2 Write the structures of appropriate compounds in the boxes and the reagents /
solvents in the cireles
9 Indicate temperature where it is important.
1) Scheme 4
Reagents 7 solvents :
Mg. P2Os, PCl, LiAlH,, NaBH,, CH:CHO. conc. NHy, dil H;SOs water,
drv cther.

iniﬁH =

0
CH nJ’NH[‘H:C Hs HE

J

u) Scheme 5

Reactants / reagents ' solvents
nitrobenzene, tohene (C.H:CH:). CH.CL. AICH, ZniHg), Sn, KMnQ,,

NaND,, cone. HNOy, cone. H-80:. conc. HCL ag. WaOH, water, ethanol

dured Essay 3 Pesuru Question Book 4
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Coyd L
| S,
(32) 2000 AL

a) Consider the reaction s¢heme given hL:t:T'-Il &

| J
i1y Bensaldehyle - . Y ~ CHACHCH
e n—28h 5 p : s O e oy D Q*-}@’L CHAHCH,
Resction | (2P H HAO H ey Fe o 2

R

i} Draw the structures of compounds £, (2 and R in the boxes given below.

P 0 4
i) Wrrte the reagents Y amnd ¥ m the boxes given below

X Y
i) Classily the reactions labelled as Reaction | and Reaction 2, as nucleophilic
substiution (5, clectrophilic substtution (S ), nucleophilic addition (Ax).
clectrophilic addition (A, ) or acud - base reaction (AB)

Feacton | J Resction 2

Structured Essay Y Pesury Question Book 4
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il HE"--'!”IPIF the

T
preesaline “hm"m:":;'l:: il alkylhalides with KON, wrse the strociere of the
SIDOund P reacts with ¢ 1, B

by Llsing only the chemical
fo v g Compogg *and ragents given R i s —

t CH,
. H L
tHe oo ¢y

Last oof ¢ bupmrsrmls diral et
CHLCH, CILOCHO, Fiie, Mg oher, &l M50,
NaltH,, K, (v 00 comc M, 500,

-

¢} Complete the fﬂlhwing reaction scheme, by writmg the structurcs uf:mmlnﬂ!
in the boxes and the reagents in cireles,

0 ,
cumn@}—é—@gho}

:mﬂﬂ? B Pesuru Question Book 4
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Ad 'l"‘ﬁ“i.'l_‘(l I fvl'l

(33) 2011 AL

@) Consider the reaction scheme given below

1
NI NHOOCH,  NHCOCH, -
| | 1N N0 B | .—li‘l-il-
2N (XD N Y L il NaOH_ py T O
O——0——"— 0O 0 5C

- I NO,

N

Draw the structures of the compounds £ and M n L

- l

boxes given below.

1

I M
i) Write the reagents X, ¥ and Z in the boxes given below.
X Y Z
b) Using only the chemicals and reagents given in the list propose & synthesis of the
following conversion,
0 Cll;
I
CHy-CH-C -0~ ?n ~CHy —> /C =CH - iIZ‘H —CH3
CHs CH; CH, CHs
List of the chemicals and reagenis ‘
dil. NaOII, dilute H;SOs, conc.H,SOs, NaBHs, LiAlHs, Mg,
PBry, K:Cr:0;, ether

R L LI L LT e LR T T T
Ersmsrrs pmdrerrrrertrdd et sd et bl bdbbEbd A FABA BT AN VSRR A

rreee

Pesuru Question Book 4
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b ommplete (he
i I LA I | YT Ing reactuon sehemse, by Wil ihe sirucVares l.lllul yamads
s atml the reagents i o ire hes

CH:CH:
(34) 2012 AL
a) A, # and C are three someric hydrocarbonis with the molecular formula C+H..
Compound A shows geometrical isomerism while compounds 8 and € do not. All
three compounds exhibit optical isomerism. Cn catalyvtic h}fdrﬂgﬂnilliﬂﬂ all three
compounds  yield compound 3 (CsHeb Compound [} also shows optical
isomerism. Give the structures of A, B, C and D. (It 15 not necessary o draw the

stereoisomeric fornms)

(A) (1) (C) (D)

dehvdrobromination with alcohalic KOH
A forms two compounds £ and F, while B forms compound G, and C forms
compound . All four compounds E, ;G oand H have the same molecular
formula of CyHyy Compound E shows geometrical isomerism, while F, G and H

do not. Give the structures of £, F, &rand /1.

O treatment with bromine followed by

(E) (F) (G1) (H)

B Pesuru Question Book 4
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Advanced Level sty Iy

. i
Cive one « e tcal Lost G distinguish between ol G

L it il tahile
by The reactant and reagent i cacho ol the teadtions | nre yits

below !

For each reaction, witte e meation pypw | N leaiphiili I“II:HIIIT I:\.‘.r.
B ]

Plectophilic  addition [A ) N beophili IRl L

substitution (50, 1 limnatien o] e Hhe aniaguen gl

T
alget ann the 1 lesani Iupnes

reavian e i T Ll IHu' I jend |IHIIJ'lI1 | |
Cum il

! \ cone TINCH o TS0,

“ |
- CH, CHE= 1L H
1 CHCHO : /KON
4 L CHCHCHBECH, alcaholic KOII
§ .{.}Illlll.‘l ag KON

(1% 03 AL
a) 1) Compound A exhibits optical isomerism and has the molecular formula CiHe

1) Draw two possible stroctores lor A which nre not enantiomers of each
i other, in the boxes given below.

I State the womeric relationship between the two structures you have drawn,

rintaFidEplsstapanmaaninpidpbirbdaEsdariamnnrinranri i Ll

i) 8 and € are optically inactive compounds with the modecular Tormmla Col,
Both 8 and € exhibit peometnie womersm, B and O are not geonwtn
somers of cach other, Catalytic hydrogenatomn ol either 8 or € yields the
same compound A,

I} Draw the structures of A, 8 and € i the boves given below (It i pot
necessary Lo driw the stereo someric larms)
l

= =

Structured Essay R Pesuru Question Book 4
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= d ]_._-'.'r.']
"j.;:ln"‘ S —

Iy Write the 1t IPAC
Boo-.
(

fames ol B and .

by Consider the ollowing reaction sequence

alcoholie
oo cpe—AtBe o KO ., NaNH, CHACHLB
, = > — 5
Reaction 1 Reaction 2 Mg NI, Hﬂmﬂn_z

. Reaction 3
all ; and §in the boxes given below.

T

1y Draw the structures ot 1’ O, R

e ——

|

r 0

R S

i) Classify each of the reactions in the above sequence as nucleophilic addition
(An), Electrophilic addition  (Ag), Nucleophilic substitution (S«),
Electrophilic substitution (Sg), Elimination (E} or acid-base (AB), by writing
Ap. Sw. Se. E. AB in the appropriate cages,

Reaction 1 2 k] [ 3 f

Reaction type

i) Write the mechanism for Reaction I.

iii) Draw the structure of the product 7 obtained when Reaction 1 is carried oul 1n
the presence of peroxide.

Pesuru Question Book @
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Sractured Essay 5



G e 'l.:hw:rni,lr,}, En
_-—-_._-_._-_.-'_._-_ 21
Advanced Level

fion 1, as a mmor product. iy
ACth L -

. . s i He i
iv) It has been found that 7 s also formed wplam why the mayor product in

] - e TMA i
considering the mechanism of the reacti
Reactwon 1 s P and o T

3 K.

e 1:;:] Iff ’:I-:‘ld B are structural isomers of methylpentenc “_'Ttl"l the _'““E"f‘:“mr_ ,ﬁ‘rmuuh
CoHiz A extubits geo metric isomerism while 8 exhibits optical ’ﬁ’”;‘”;m uI:
hydrogenation, A and B yield the same compound C with the molecular ‘Ztmg. .
CuH s ' does not exhibit optical isomerism, Draw the structure nl"l A. B an in
the boxes given below. (It is not necessary to draw the stercoisomeric forms)

A B C

bl 1) Consider the following two reaction sequences (I and I1) and draw the
structures of the products D, E, F, G, l{ and [ in the boxes given below.

N A HBr o -29. KOH »E PeC E
H;0;
HBr = ag. KOH PCC

Il 3 H0, ¢ *H = 1

Structured F ssay

Pesuru Question Book 4
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Chemistry En

i) G a chemieal ey

WIlh the rele-
and [ ¢ relevant observations to distinguish between F

-------
-----------------

omipoungd e - -
“1:|: J I s i .'-.II'I.JL|IJI'..I| '|"'|{l|'“':r “]" JI Hﬂm [!]{_‘.‘ ':.‘TH.' nl’ -hln“_'l'urnl

OmSTISM that 15 fogng |
lhween these
L5C lwo compounds

. e the structuresy . IR
p of the major products of (he reactions given in the table

. Cl r e “the '
hplr:l,‘..-.n rl.;?l:};“_rl“j ”'“- reactions as nucleophilic wddition (Aw), Electrophilic
el o aeteophilic substitution (S.), Eleetrophilic substitution (St) oF

Ehimnation (1) by WO A, AL S, 5. F inthe r:pprupl“iﬂtt cages.
- — e - — |

-

| Reactn Reactant '
" | an ‘ Reapent | Major produc HRREE
number ] e 4
. Cals CH = CHC, |
| : CHCLH, Br/CCl,

- b — — 1
5 | @— CHO CH.COCT/
anhydrous

l AlCKH

i : ROH PCls

4 RCH-CH.OH anhydrous
AlLOy /A

5 H”"”C =0 RMgBr

]

Write the mechanism for Reaction No 2. Explain why the intermediate for med

from benzaldehyde is stable in this reaction.
"""""""""""""""""""""""""""" T ——————————— T TP S TP PR LR LSS L e
e rEs * NERETEEEE R e e - TP T r T ey P TR LET ruw sammrms Sd S BdEE
-------------------------------------------- T L L T L LT T T T gy e ST LT TR EE PR EE L LR i

- - e FEmEmEma AR REE A EEEFEFFEE R i B Fifdds ppEamagasanamnne PEERPESEE I AR BE E AR AT d el
.............................................. S R T R T P TP LT EY TR
tnpusssamrndnnssnnnnnrarrmerri b ommmnd § R ARy Ay L N rireEnad R e PR T sraaw
................................................. A v g R B i Ry e anpr wEnEE
w4 rEmEEsrEsssRsEdRE s LR margan RN B EEEEEELEEEEEEEI DD NEErAEEnEResnamamdddd I EEER adw
................................................................... AR AR ESEEEEEEESEETTrIEERTEe-Tnesm-ad i bl EEsRAL ARRERRE
....................... B R P S S NS e NS N NI iddE SEEE AN AN I I AR R e e AR BB A A

L e R R e L
B R B S S R N A I N N R R P RN B N S S NS B R R R AR R e
» Pesuru Question Book 4
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(37}

b)

ictured Essay

I— -.-1.||||-_.,t',F E
n

—

e

2015 AL

a) A8 and € are structural ssamers with the mo e ik alvoh
isomers exhibit optical fsomerivm Whe W
and € give D, E and F respectively
amd & do not exhibi geomelre s
both give the same compound G, €18
ot exhibal optical womensm. Praw
the buses given below (1t s not necessary [0

PRSI

A

(B

Write the reagent(s) / catalysi(s) #, 1, J’._h’. L,
conditions, if any) of the following reactions nt

i)
i)

1)

)

v)

vi)

vii)

G

CH;=CH:

CaHsNCI

CHiC=C ~ CH;

CeHsCOCHCO:H
C;HCH.OH
CH;CH ~ CH;

H
CHyC =CH

vii) C:HsCO-H

1X)

x)

CEHSCDNH;:

CsHs

—f .

|
—

thi struiciures ¢

wla Cald Br SN thiree

wlar forimt e KO anid A, B

oy FEACTE sy s, winle F
segsrre i 1

3 exlnhits peont o and

! 1:| Whes Teas pea] woth Illiljl g |! )

1% Foulibge

el il s ner ol A, f 'l.m o

o sbruetur 4. B n, F,F and 6o

r . = 1 a T
(AR slored t'ﬂ"l.'.lll. i e ]
t ’ -

]

M, N, O, Pand @ (with suitable
he boxes given below.

HOCHCH:OH

CHy_ C/(:H;
C=
' ~H

"
Cil [5%}‘;’[:1'11{:{);[‘[
C;HsCO:H
CH;CH = CH:
CH;C = CCu
CesHCOC
CsHsCH3;NH;
CsHsCOCH;

Pesuru Question Book 4
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| — I |_ e - |
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—r 0

) Write the mechanism for the reaction of CH,COC! with aqueous sodium

hydroxide.

(38) 2016 AL

a)

y A, B, C and D are structural isomers with the molecular formula CiH,0O. All four

isomers reacted with metallic sodium to evolve Hj gas. Of the four isomers, only
A exhibited optical isomerism. When 8, € and D were added separately to conc.
HCI, containg ZnCly, the mixture containg B become turbid very rapidly. The
development of turbidity with € and £ was very slow, When Cand ) were heated
with conc. H:S04, £ and F were respectively oblained. E and F arc structural
isomers with the molecular formula Cylls. Neither E nor F exhibited geometric
isomerism. When E and F were treated with HBr, G and H werc respectively
obtained. Only G exhibited optical isomerism. Draw the structures ol 4, B, G, D,
£, F, G and H in the boxes given below. (It is not necessary to draw sterco

womeric forms)

Al Pesuru Question Book 4
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; {I Il
l- [ ¥
“-Ilh l‘-': -' i“"l I-‘i wre I II L ‘I!l I.hl'”"“ 'I III'.IU-
i

lwines

Foyridan i

Wl When A aml O were rom sl -
given below et

the simuctues ol §oamd J o i

chkrouvhramale ) e
J

1
B) Draw the structure of the major organic products KL, M, N, O, P, QRS oand T of

the following reactions in the refevant boxes.

©2.4-DN

it .U = HBr . i .
D CHCH = Ol e K i) ColCHO g vdration

Ol
i) CaHy Nl M ) Cascocl — N N

0 - 5°C
‘ . -onc. HNO ZnfHg
V) GO & p O vi) CHyCOC;H f;m“[il:‘l P

cone, Haslr

Ap(NH)M ol .
vil)CH,CHO  Ag(NHW)z OLF viii) CHyC mcH NalNHh o

ix) CHyC w CCH, HalPd g x) CoHsOH —Be , 7

tructured Essay
Q2
Pesuru Question Book 4
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r[l

¢) Write the mechanism for the reaction between CyHsCH = CHC:H: iy Bra(CCL)

Pesuru Question Book 4



