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(a) (i) (A) methanoic acid and butanol

HCOOH +  C4HgOH ﬂ_ HCOOC H, + H,0
methanoic acid butanol butyl methanoate

(B) propanoic acid and propanol

H,80,

CH;CH,COOH +  C3H,0H 2= CH3CH,COOC;H+ H,0

propanoic acid propanol propyl propanoate

(i} The boiling point of ether is much lower than alcohol of similar molecular mass
because of no intermolecular hydrogen bonding between ether molecules.

(b) (i} The transition metal compounds can form coloured ions in an aqueous solution
due to the presence of incomplete d orbitals or the presence of unpaired electrons
and absorb visible lights,

(i) The metallic properties of the transition elements are: malleability, ductility,
metallic lustre and high tensile strength.
(iii) The highest possible oxidation state of 34 transition series is Manganese (Mn).

(e} (i) 2CL(g) +2H,0(g) = 4HCl(g) + O,(g) AH = (+)

The forward reaction is an endothermic (heat absorbing) reaction and the reverse
reaction is an exothermic (heat evolving) reaction. According to Le Chatelier's
principle, increasing the temperature favours the endothermic reaction. The
equilibrium shifts from left to right, and more concentration of HCl will be formed
and the temperature will have to be increased.

(ii) [H,S]=0.184 mol dm™, [S,] =0.054 mol dm", K, =2.270 x 10
2HS(g) = 2H(g) + S.@
_ [H,T[S,) . K % [HSF
.= 522 10, Hof = ==
“ [HSF al [CH]
= -3 ¥
M = 2270 x10° X (@.184)° _ 01 ox 102
- 0.054
[H;] =+0.1423 x 1072 =0.0377 mol dm™
T.EachSmarks x 3 (15 marks)
(a) (i) 44
H—O—H / ‘\
ol <109.5°
bent/V-shaped

OR
It consists of 4 electron pairs around the central atom O. The geometry of
electron pairs is tetrahedral. There are two lone pairs on the oxygen atom.
Because of electron pair repulsion between these lone pairs and bonding pair,
the shape of the molecule is bent structure or V shape. The bond angle of H-0-H
is less than 109.5°.

(ii) Graphite has a layer and planar structure formed by joining each carbon atom
to the other three carbon atoms by covalent bonds. Each layer is formed with
hexagonal rings of carbon atoms.

OR

(a) (i)

- PF—p—T~F:

tF1 = |
I
BF, is a trigonal planar structure (symmetrical arrangement) which has no dipole
moment.
PF, is a pyramidal structure because of the lone pair on the central atom. It has
a dipole moment. Therefore, X is a phosphorus.
(i) (1) the first molecule has hydrogen attached to a high electronegativity atom
(F, O or N) and (2) the second molecule possesses a lone pair of electrons on a

small highly electronegative atom (F, O, or N).
(b) (i) H

H—C—Hig) * —_— O=C=0{g) + 2 ,0.(8)

-I/ b

20-0(g)

H
AH for bond broken = 4E(C-H) + 2(E(0=0))
=4 x (+410 kJ mol?) + 2 (+496 kJ mol*) = + 2632 kJ
AH for bond formed = - 2E(C=0) + -2(2E(0-H))
= (-2 = 805 kJ mol?) + (-4 x 465 kJ mol*) = -3470 kJ
AH_ = enthalpy change for bond broken + enthalpy change for bond formed
= 2632 + (- 3470) = - 838 kJ mol*
(ii) Hess's Law: The enthalpy change for a chemical reaction is the same, whenever
the route is taken from reactants to products.
(i) Repeating unit of terylene
2 2
———— -0
(i) In amide, medium and weak peaks at about 3300 - 3500 cm™ would be observed
for the NH, group. A strong and sharp peak at about 1650 - 1750 cm™* would be
observed for the C=0 group.
(iii) Primary amines are more soluble in water than secondary and tertiary amines
because more hydrogen bonds are formed in primary amines.
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=1 @:0?065@3?)%03 @é@ém@é Chapter 1 Chemical Bonding and Intermolecular
Forces 508a§:00¢ SECTION 119 1.5 308 copeon(f: c[gadaeonn cuigdiad sclgqpiaays
§8AoncSu

modordgpras(ogo: bond [gdeclpas[gé molecular structures and shapes cogadol
8§8Econd mg0dad cudfgeuzonn:f: capaongodamiconieocdclonubi

m8maood(gggommeoy Lewis structure ae:oonzagi€ unshared paired electrons &
Béo&@&:a&og(ﬁ molecule 6‘1_ element o§<‘.=m octet rule of)nﬁrﬁ.p@: @eﬁqﬂé@ﬁo’h}éu
(H, cneonyp 2 electrons & share n.?&ﬂeén}
Valence Shell Electron Pair Repulsion (VSEPR) theory

VSEPR B3&aee) shape o3 25 6§:830305 - molecule & Lewis's structure o} a5dl
Central atom o 0§:§640 electron pair o ceogoSdli Electron pair § geometry o3 gpegdl
6420530133080 Molecular Shapes of 2§9§:cu5(geu:§EyafgdoloopSu
Table Geometry of Electron Pairs and Molecular Shapes of Different Types of Molecules

Number of
bonding pairs Georiatriof
Type and lone pairs e Molecular shape Example
electron pairs
around the
central atom
1807
AX, 2,0 Linear X TN X BeCl,, CO,
linear
X
R |20°l/" |
triangular planar A
A %9 (trigonal planar) N BF,
X X
tri lar planar
-
R
i X X
AXE 21 (gatoncat | ot so,
& P <120
bent/V-shaped
X
|n 109.5
AX, 4,0 tetrahedral e CH,, ccl,
M T x
tetrahedral
\\\\\?A
AXE 3,1 tetrahedral NH,
X <1005
trigonal pyramidal
IA
x X
AXE 2,2 tetrahedral N~ H.O
] <1095 2
bent'V-shaped

Note: Symbol E represents the number of lone pairs of electrons.

Chapter 2 Energy Changes in Chemical Reactions ¢o-

gdimée[godiod(géiel cocommonepigpi[gdeann energy transformation, Law of conser-
vation of energy, Chemical energy a&2005a8820p5 aoeomorepigp:o’ garcopboontepbalilon
og8godesigdiat corgfiotepiod cl§aficepdlydlorubi ex05(g(aciondogn e20d{gogeS:

qpid, SogpSigpid, chemical energy [§o:40:90064 gé:mEaodogadgén pdup(gtiocy
a[goéradgaoy [§declameadlonudn

@5 ug&:sa&w:ﬁ ec@wﬁcmmo&@@&n @509&335 GG eooﬁ@@&@&co’f@&l aﬁo‘s
O7GOT spontaneous ;@ non-spontaneous reaction c3a 256 e

203[gFé:[gdeclegop suS0udo? system (04d) 6E:5.03086503m6p} surroundings
(0&:0q€)ed 200deodclonudi Reaction [gBodsudond system mes surroundings 20523
mgs:n?:oancgaSqa exothermic reaction o%séf@: surroundings soodon :Q(grr%qﬁqlm}_a
odgpdiamnilyé mgeotqo) reaction cogad endothermic reaction o aodgodeogad:
Boonzqyn [gdclonudn

saqgefgod:cdgeloind excdepdifgodeornad(gl eacdopbi(ydedllgtgpradadican
ogPap: elgqiono3ad og(o)pdn} cudlgeoicontend dfogadj: ogrdqudarodeong copoy
oo::coo%u'lmuSu

Is this reaction exothermic or endothermic? 2H (g) + O,(g) — 2H,0 (1)

Given: energy required to break 1 mol of 0=0 bonds = 496 kJ

energy required to break 1 mol of H-H bonds = 436 kJ

energy required to form 1 mol of O-H bonds = 465 kJ

aacr%@l@&:qp:?a ags@oﬁ:cﬁg*émé&ﬁ&cm thermochemical equation qp:n% cq:%é
cﬁ 03335010')(,5" Thermochemical equation gps:

(i) Cgraphite) + 0,(g) — CO,(g)

(ii) CH,(g) + 20,(g) — €O, (g) + 2H,0(1)

AHJ = - 394 kJ mol™
AHY = - 891 kJ mol™*

o0g|0d50 0 » |
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(iii) C,H.OH(1) + 30,(g) — 2€O,(g) + 3H,0(1) AHY = _ 1367 kJ mol™
(iv) 2C(graphite) + 3H,(g) + ¥20,(g) — C,H,OH(l) AH{'= - 235 kJ mol*
(v) Na(s) + C(graphite) + ¥2H,(g) + 3/20,(g) — NaHCO,(s) AH;=- 951 kJ mol*
[38ogpi0gp5:qp: enthalpy 0388:03 0305056 03E:0008 €060 calorimeter 03 3205:(g)(§:
AT 2§8:03 03€:02088&clonudit Beondsoé q = meAT p8g|gE:03 3203:(gjs) (Enthalpy
Change) rr% ogo%;aor%%é@a @o‘io’]mo\%u §ﬁ§oe[§a§go‘§ @éﬂ%&ﬂmcﬁu
Enthalpy cycle a?e&p (L)gaeogogogqlagqo@o enthalpy change of formation <$ enthalpy
change of combustion o%@og(ﬁ(ﬁgqo}qggoscgo%coé cooﬁem(qéooo,&\%sa&ﬂmugu
Qggocro)rﬁqlrﬁsp?o physical states gpsi @ge@oézm@é:a@&pwomm% 3§, units Qogmm@
9§m§goeqmo3:f§5<‘§ cc\goq_](f:ooo:qcfo @56]mo>n
Qoeo- Calculate the standard enthalpy change of the decomposition of calcium carbonate;
CaCo,(s) — Ca0(s) + CO,(g) using the data given below.
AH{ [CaO(s)] = - 636 kJ mol™* AHPICO,(g)] = - 394 kJ mol*
all;’ [CaCO,(s)] = - 1207 kJ mol*

.\II"
]
AH{[CaCO, ml\

/\II [Catd (s)]+ AHY [CO,ig)]
Ca(s)

cemecees Rowte |

= Route 11

C (graphite) + = 0.(g)

By using Hess’s law, Route | = Route Il
AH[CaCcO,(s)] + AH['= AH[[CaO(s)] + AH{[CO,(g)]
(- 1207) + AH!'= (- 636) + (- 394)
AH!'= + 177 kJ mol*

Chemical Bond ooog?(f?@og)fg o%eu?or% chemical bond 0359@5@01@' c@w&c:)g&':saéo%
bond energy :f?veu?og bond enthalpy C\% &3l6londSi we(ﬁmmsm@ E @0%(3]0)()5II Bond
breaking :-raog(rc) E oo.§f.:9:rr°g plus $ Gog@@: bond making :3908(73 minus $ GO’S@L;]O’)Q%II
Chemical bond 00523330303 ©205025:
energy oeomoaé@: m(@moao%@]ém(ﬁ @‘5@@9& ogﬁq‘%o%cﬂmcﬁn @c\;(p_]@a%:cgggo
eaayi§ooas(ogal

Chapter 3 Chemical Kinetics: Rates of Reaction ¢260) chemical reaction ooé'ﬁao
reactant mesg product 3(goe(gol:adodans] esienz:03 c(goliadeqoacd [g§sosore(goiade
méxfﬁcﬂm&n gc\%oﬁ&ﬂme@a&cﬁﬁeog(ﬁ @ﬁ%%qwcﬁoﬁogo%qlcﬁc@o%qf: ﬁ%za@maqﬁmo
SleoSi Dynamite o(ﬂ(ﬁo@)@ém eclopicclaltlal 9533:@83 OBGEEFO)(YS@&I ccrﬂoo%o%f:ccqoo%ooo:
qps c}’g(ﬁmzéq@&eogma og’z%fg&mec? §§m9mmm§@owé:@o€> 3333:33:9903@[@53)9:
@ooan% oagﬂ@o@&ﬂmcﬁn eoc‘i@[ﬁ%;:‘?f: wtﬁa@f:w@f aoeoqg)qc:(ﬁ: sc\gqéa@:qu(r"e
ogdgoos:eoo‘fl’xﬂwéu
062~ When the following reaction of zinc and dilute hydrochloric acid takes place, 30 g

of zinc has been used up after 2 min. Calculate the rate of the reaction in terms of
the mol per second.
(Zn = 65.38)

Zn(s) + 2 HCl(aq) — ZnCl,(aq) + H,(g)

Q NI < Q.9 S Q.S N
jepl=lepelen SIS (LIS Sietepicelonloalianicoiblon)

L mol _ 46 mol
6538 g

reaction time (in seconds) t=2 x60=120s

mol of Zn=30 g x

mol of Zn used _ 0.46 mol
time 120 s
The rate of reaction is 0.004 mol s
qeconéamdqe reaction rate o3 ogcﬁsuo%%f:ooofé rate §, units coguao mass per time,
volume per time, concentration per time a3(§: sa¢js]: (§5&Elor0dn Rate of reaction o3
:OQZP§E .§.G®D[§q3§o reactant (Qeas@aqc sasﬁicxgm@ concentration ch?g?é:ogazmo
c Q . . N < Q (o} 2 < ocy Q ¢ .
@ocxg minus sign &, G(B’.)@GPOC\?I product o e'ac;@selc sazﬂeﬁc\;m@: concentration g2z
c Q . N < Q _QQo < < . c .
mamo@ooa plus sign §, eoo@oooorg ooﬂq@o@mﬂmmn Calculation ¢> :(aoclzzw@g minus
. Q < < < c ¢ Q Q < Q9 < <
sign 0 COPRIRCIORMIFM4§ c\g:{aoe@acz wﬁﬁazmgq&ewn
Chapter 4, Chemical Equilibrium mé@@c@ o% GO?(.\)D(R]E— PPV mo%m‘f):)go:mo%@[
@52 (one-way process) @éoéqp:@é@@: sgqj’Lme? 39@%390;%9303@[@& (reversible
reaction) 603 (g8(03Clonudi 338205 [§Esc03¢0 forward §, reverse reaction cogdloSes (e
0&:(g6055694, §§:c03 03p8ag0:03323] gje(g (equilibrium) 03 cepad§dlorudi 38ge[geo
forward reaction §, reverse reaction cogu 50§ (gEs6§0> 0ppSo3edseos, 0505
@593:6@(\% dynamic equilibrium C\O? oocggacgeoTeonlm(ﬁu
. ~ . < < < < < <

Reactions o, physical states cogase) mooaosmg:ﬁle@c}g comoo:m@:eu?mgjs@
homogeneous % heterogeneous equilibria c;ogd‘g’ woggacgoog@mcrgqmﬁu a’ac&zﬁ%l 8:{30:%_
&oé(ﬁ%:e@oé:cﬁ@&cogm ﬂc@:m;oT m(rc)csp(rgﬁ azrr(’e 9§_§.§:q’3§3 Le Chatelier’s
Principle uoo mog@sza?:o&ﬂmu%n

Concentration effect, Pressure effect or Temperature effect 369g/:803 o2e6:9a20305
60Q00002:60030lon0SI 20056qp0390898320305 goeagp camyEasiqpiad clgde
oo O o < < < <
qoo?_o% ecgcoo@:e@a?mmeoqﬁ. @odloooou

Le Chatelier’s Principle 0'% oo%ﬁa?(c)c%:eog@o 33:{?:@[@8:330305 Qoed- ammonia &
methanol production qp:w% :A%(ﬁeoq% gﬂc;@sae«?@(f: eo%@co:ooa:oo&o? 36203805 oggﬁazm
soc&ﬂmof)u

Homogeneous q; Heterogeneous equation Qp.:racro)m equilibrium constant Keqoo‘%;(% Qps

rate = =0.004 mol s

(800

3

Gq:w’.):GO’S@O)OSqL;]EQQSII Chemical equilibrium ooéagsi %G@d‘i%:ew K, (7°? molar concen-
tration 333:@(3: K. §<§ gaseous equilibrium 3903(73 K, 0w@§ co%@eo:mcf)qeé@é@:
200583&epogogpiadaopss eggEioza5g/05c0aicacdilonudi
Chapter (5) Acid-Base Reactions (§SdloooSi Acids and bases theories (9) 03 03&[gagozen
@&ﬂoo(,\c)u Arrhenius Theory oaé H*ions §§ OH-ions Qp:(r% mc@éq acid-base (73338(3005
N N < Q00 Q < < . N . ~ . . . .
2005¢05002:6(030E: B§Bc3aSlonudn Strong acid §, weak acid ¢, dissociation equation
o) (f%m%gs eq:wo:em%@mcf)q?o@&ﬂmcﬁn Brgnsted and Lowry Theory 33@19803]3
L L
proton 9360705 Ht ion c0:& el 00588Ee03 3e(ge) 3228grudyEadaoote(ngoEs B§8 3aed
Sloxudi Brgnsted and Lowry Theory o3 32¢(g3g) The concept of conjugated acid-base
. Q N < Q c_C < c ¢ Q < . .
pairs 03copds  goengpisé  38gouSqEscnionodq§adilonudi  Lewis acid-base theory
. Q c o C Q Q C . — . Co0QCQ < oc¢
0602 acid-base 38920503 ce5c8oy) Be0r05 ions Al & pair 0a588EwI cpode0:de
B(g¢ 32842052005¢05602000:0l000H
eqeeSSo)Bioz(aE: § PH c6S(gq0deo eq§oza(gSed) The ionic product of water
constant (K,) 53050005(gE: pH and pOH relationship && pH scale 6303 g&zco:goesS(geozooa:
8z soodeleeigsgpial 9§mEgo clgadonodeecdi 9e0z0530500300p5: Fsoteemydeons

o Q <
:Doo@[oocx;nﬂoowu

e.g. Calculate the pH of an aqueous solution containing 7.3 g HCl per dm?.
(H=1,Cl=355)

Answer: molar mass of HCl = 1+ 35.5= 36.5 g mol™
mol of HCl = ig—_zol mol [HCl] = 0.2mol — ¢ 5 11y6] dm-3

36.5 g mol! 1dm3

HCl(ag) — H*(aq) + Cl-(aq)

0.2 mol dm= 0.2 mol dm-
pH = - log [H*] = - log 0.2 = 0.699
Bego0d acid eqdqpdi base cqdqpSaden§o3y ionisation me(3oz0? caparoeps
o .. . N . g o < < < Qco Q <
390’100 basicity of an acid §, acidity of a base 206220062qP: ﬂc:coc:ooc@§c<g Q30
JlonaSi Acid @l(’écﬂlé @[@@E:(ﬁ%zew K, §§ acid @5:33:): 30(7338(‘65?' 3002:0) base
~ C (Q N < Q¢ < < C Q O C C < < <
Bloaone [Bloz(gE:08§:e20 K, s00533053105¢p:03 BogigoeeS(ge:onodqepS [gSclonudn
s00:3¢[:3200: (G) (¢S50 strong acid and strong base, strong acid and weak base,
weak acid and strong base & weak acid and weak base 03¢ 00203 capp&:(§3([gE (g3

pH oo%fé: eoaéqo}sac@o&:q&eogo% S025§9§943S, @wﬁlzsae@o&aocﬁoé c@;ﬁooo%
8 SaSdlorcSi

Buffer qugcp_Ss%ooam weak acid §<§ q&c;ﬁao’;:ecﬂ%qé aféeugo% weak base §<§ q&@ﬁ
aoo:c;cﬂ%qéo% &oéewoccﬂgqésgqj:mm: @&ﬂmcﬁn o@c(ﬂ%q&geﬂo:eﬁ an%:»g)%:»é
dilution cpS(g&s acid 9360705 base ¢pS:c0500800p3(gE:(gE PH c(goEzad903 10§00:88
coclorodi Buffer solution saéj’lzeao)a: ) (ﬁ[:?é qf::or%@ﬁ pH range (73& eo%@so:ooo:cﬂc)of)u
q§:§§oogwcrgewo og(ﬁqﬁgfqpm%mé: @é@goe@qéwo:wé&m&u

Chapter 6 @07 Transition Elements 6o303 capconen(gédloncSi

IUPAC definition 32¢) d-orbitals or subshells qp:ogé é @@é@éoémﬁ:@& eﬁcwo
(560205006 3360705 62058333E u3§:qp:0B (03:5005(3S0Eqp: (transition elements) vp
OOO%?OS%(%(;IO)OSII Transition elements Gogo% s-block §<§ p-block @3:635 c;og_%’m@:
d-block elements u;coé: eaTa(%(ﬂm(,\gu sacgéq@oaazogé transition elements aﬂo:(y%
Series 9 9 goooza)é:&?(‘/g 0coe Series rrog cc\gmsoga:(fa@&ﬂmogu 0ooe Series (,,Sc-
»ZN) 035 transition elements 00 Slo&dlonuSi o@@&»é (00) ?390303 3900(75@05@&@9:3%:
$6§03203E: 6apaon00:6ea3Clonudi

Chapter 7 Chemistry and Green Environment 6o oogr0050&s09€a26d] 200566005~
mgmzﬁccoocln oqonﬁé G@oq@&aé:ﬁo%n% cogcoae@f s:;o%:@&ﬂmofuu 3]@@9{5 oaagaeaéz
o carbon, nitrogen, phosphorus §<f: sulphur c;oge\l_ biogeochemical cycles q_p:rroe :\%gﬁo:mé
oo:m% c\%:ag&ﬂmcﬁn clé: cycles qp:agcoT human activities cog¢), m(ﬁeepcﬁg%eﬂo:ageo"r
§2:00p5000:303320l00051 0003 (BYe 56103 environmental problems o3 23§c02:d 3clonadi

oo%o%.:(q&i)oec&@p.ﬁaqo} @ma}oeog 0060é:nﬂé&%::ﬁﬁ:sq:cqéc%zscg§ 39@]

200§z qE0§e50) 0od0§:0E(gbedled Gsooéa(ﬁc\%(ﬁe?owé@ ecooyEeeags, TR’s
o%o% co03Pg2 ooﬂ‘?mm@omsaoo']moon méepmﬂoo @§ooo®8..ecro>@om heavy metals
8 coc*‘o%qﬂ@&co’lé 5600 c\a:uyo%eﬁ OQH ey §.§ oo§o§ o;Jés:;coT (ﬁ%(}%lﬁ@dg(}%
6203Ppg2a30002q9(gSlonuSi

@8@8:@0@&)3930309@:9]9:@5 oo%o%:wqjésaeoTwn%eqoogqo%o%mé, heavy metals
(arsenic, cadmium, lead, and mercury)§§: o&}oag’)l@és(ﬂé:qoam 20056 'xﬁgéeo’% &)
602002:l0o051 09333@5 @:wo%eoo:eoo%@&qo:c@aé :n:n')ooooo§ nﬂézac;oTaomcepm
e@ﬁqp:or% eag:eg:co:ooo:&lmcf)u L}gémsg&?o eogmooo%ﬂ@: ee:g%?(}ec\;(qéa%:qs:
c[ga8aonzeocddlonudi 880:c0pS 00020009 gecoaéecopSiagadEayC m¢059§8E08
saaéij’[:@&ﬂmo\%u wwoooc%o%:qésaeo"r @@azwcﬁespa%%&;wa e3955§§oaog
eao%@é:qps@%ci) POPs § VOCs or%o?)coé oggoﬁoscoéooazqnﬂetﬁn wéem%eoo’)gueoqp:@é
QQ202:6034), (q%:eacq:‘?éwmoooogo%m{]é:racoT qé:c%@ﬁ oarygesprrgﬁqp‘m% @of:?cf)
§9:c\>p_°>ooo:qeu°>u

2092008& 000308207 Egp:e 0gadedlaoneaos radiation (6205eapE(gal) ¢ apeoodos:
oﬂéé’l radioactive isotopes Gogs?]_ea:fg:o&}l radioactive wastes and radioactivity, radioactive
pollutants and pollution Qp:oaé :)3mootf;ofs%:(qEsseoToanseqo(ﬁge@aé[gngeo%éewa
0{]%59366‘[’:@3&3§96(¥8(¥% ogé’ﬁozmémazeoc\%&oou%n Q]umc@:oas:gé:a’aé(?é Qmmc\%:oaa:
m<ﬁ§<ﬁeﬂo:$e@3&| cq%cﬁm%%@ogéqum@oé c\ﬁ@o&)o@:qéog%ﬁﬁqom%més
60pa00005q8: ce:g§iss me(gadadp8eeqs (A3jonecoayiEoonziogdl

8oddfzeqae 00520056 addfteqzadEapoacdmégpr §oddjeq:od: ea05e(gooeoss
(‘é:wogeoozsaaéz@l@&qp:rr%mé: ecgmoooo:co(\%(ﬂm(ﬁu wwooooc)o%:(yﬂésaedr
w(ﬁcqocﬁ%éwéquo% GRS (Q@o:%é:mﬁzcmo&afp:cﬁmé: 3990330§[§[e903§803
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339%: () oneonp  Organic Compounds and Macromolecules @&ﬂooogu 8399%:@'3
organic compounds Gog@o%c{) ethers, aldehydes, ketones, carboxylic acids, esters, amines
§. amides 8086\1‘ meéeo:oqﬂf) (nomenclature) <$ preparations, properties and uses o%(r(’e
< < . . ° C
G003 ec\;moa?)ﬁooo:q?s @o(ﬂmwn Ethanol ¢ 390@@ organic reactions 33230933203
summary 03 ee5(geoz000:clonudi 6325056 (36ed1E: 02897)E:8330305 organic reactions
qpz03 3(038[038eqzo00te0p0qE[0301ed BBadopiclorudi eoeesge(gsdepagé Reaction
39080% ee:cwose:g%:qp:ooé 63956.§§>9305[§|[§5: ssl:z)aooocgjé @@é@éq&é @é&ooofw
N _C Q N < C.Q < o < N QN O Q
6IO0$0 @oe(ﬂc: O0g|C20IRM USES (y%e@ochjccog: GEPEOREHEYID ooo’ﬂgoe@a?
88qeoS[gsdloncS
aocr%mog@s organic compounds GOB)G\I, functional groups Goa(r% chemical test $ é@a:
reactions szrfg @oao:qa:‘?éeo%@oo:oooznﬂm(ﬁu o@@wo:co%@q&iqucﬁ Go03PFIEY

G@agmo%cso § Functional groups gp: chemical test equations gpzas con §310503
? RN groups q[oz q Pres R

2
ﬂé:mé:go cq:wo:mor‘}(‘éc\%cﬂoocﬁn

Organic compounds gpzai functional groups co303 2205¢05c0:&Eea00 spectroscopic
method- chgcoofésaogo% oooe'é:go electromagnetic radiation and electromagnetic spectrum

3056 -3

B copaooB§oooiqen (§60lonuSi Electromagnetic radiation §, wavelength, frequency 033,
energy aoo%::gogqcﬁo% ﬁﬁ@o:wée@c&ﬂmcﬁu
Organic compounds eoge\*lv functional groups o% spectroscopic techniques sau{’uza{f[:%v
o< N N N Q < ~
ﬂocg§c<ﬂmwn 3330000 Infrared spectroscopy 0 eopcooq@:)@o@: IR spectroscopy &,
principle Molecules % IR radiation crog interaction @5@6{@& molecules oo IR radiation G\L
< c 9o < . . < T < cC Q9 < < < ']
ge:s’aco;aeoue@: molecular vibration @oso so@c: LlovievlealepXlevioval Topieb et lon) @oo
oS @ogeonoU} vibrational frequency o> bond strength § masses sssoTﬁoop_S@:
e[goézadegdlonudi 9Suacdndos frequency oo molecule 69§03 620505 BeunoS groups
cogedl 900p5(8s (gSedlopanognd frequency 03§8:0333q € functional groups coga3 qpeg
88608 A0S
Molecules eog«\l. IR active $ IR inactive or%ooé Molecules Q_p:eﬁ dipole moment changes
< . Q s . oxN <
GOl eﬁoo@@:— dipole moment changes §¢205 IR active dipole moment changes oqcg|C
IR inactive [§§)Lﬂooogn 06> N, molecule 02> dipole moment changes ©§o330305 IR
B 2 P BES 09979203
inactive @é‘xﬂoocﬁn CO molecule 002y dipole moment changes §<733903(¥5 IR active
§8JloncSi
Propanone 6\1 IR spectrum o% sc\;moo{;s’a& C-H $ C=0 functional groups o%s\l_ absorption
band 0303 2980 cm™ §, 1700 cm™ 03¢0 eog §8Edlonudi
IR spectrum Gogo% GOPIAIED oo@;o%@ooo:or;} characteristic absorption band §,
band intensity 03 Table ¢o[gaocoz000:loruSi 8ewrazal 3203:(g|q) $&SeoapEopEcloéeann
IR spectrum L{|a:§<f: o%ogagléecg(r{léooo:eéa?ecwé functional groups, wavenumber, and
band intensity or%(r% m(@ézmoéﬁﬁmo%écﬂm(ﬁu

Table Some Characteristic Infrared Absorption Bands and their Intensitie

Classes of compounds Bond Wavenumber (cm™) | Band intensity

alcohols, ethers, esters,

-~ 1050-1411
carboxylic acids o 050 0

strong

alkenes, aromatic compounds Cc=C 1620-1680 medium, weak
:sn:ec::,s’c::tz:;l?; Zlgzzyd e c=0 1650-1750 strong, sharp
alkynes c=C 2100-2260 medium, weak
carboxylic acids O-H 2500-3300 strong, very broad
aldehydes C-H 2720-2820 medium, weak
alkanes, alkenes C-H 2850-3090 strong

alcohols O-H 3200-3600 strong

amines, amides N-H 3300-3500 weak, medium

©05a3q€ 3400 cm, 2950 cm™ 03> OH §, CH stretching vibration o8 eo3 &Eloradi 3200
cm™ 2 acid OH stretching, 2950 cm™ ¢ CH stretching, 1700 cm™ g5 C=0 stretching or%o%
c03.§92(géclonudn Ethanamine §, IR spectrum 2 3400 cm™ o NH stretching, 2900 cm
62 CH stretching cr%or% Go&%’m?a@&ﬂmcﬁu OH, C=0 05:)3 bond polarity @8%5 absorption
band a\*l intensity coé: Qp:@a@&ﬂmosu Hydrogen bond @5@07‘?@@3(3: bond polarity
q_p:@: absorption band ‘\l intensity coé: @écoaoo(f)n Peak mmé: broad @é@agé&mo&l

< < < < ’ . < o O < N
q92[§Cloo05n Monomers gpz cJlE:oS(Gs polymerisation (§SeclaoadaBoon: cwS{geosoon:
6lonoSi Polymerisation process > addition polymerisation process 09_’3 ﬁ%’]@:méq&;o
(g8JlonuSu Addition polymers eoge], acBoog3gpiad @ad:08gec30800p5: B§ooqeo
(§8lorudi Condensation polymerisation ¢o monomers cogan @a4j:e0R03 functional groups
584 Alo&(Bs polymerisation [§6(303323] repeated linkage 03copS: 23§ §2:00p5qe0(g8Cloncdi
saaf?:o&}?{f ch%oog)%qp:o%coé: 3905303:33?1«1?3 @56]00(,\3"

Q o < . " S . Q_o < Q
GC20RM GaqRMyIee@30R00 recycling plastics ¢, degradable plastics 0307 00030p029:8(Ge
< < < e <, < < Se (o} c.Q8 < <, S .~ Q9 .2
o;\ac:ooooi;@ag omo‘?nchoaeﬁ@ ccwgqoi[gﬁf.‘%ce?&}eamegqm@ 20§ 002:Q
o?sgocﬂoomu Recycling symbols gz} §2:00p525q@0p0lon0d

6206203PgPEaY2002:8 c335dlonddi
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NOTICE UNDER SECTION 147 (a) (ii), 152 OF
INSOLVENCY LAW OF MYANMAR 2020
AND RULES 9 & 15(B) OF INSOLVENCY RULES
ANTARA KOH (MYANMAR) LTD.

(IN MEMBERS’ VOLUNTARY WINDING-UP)
At a Special General Meeting of the shareholders of ANTARA
KOH (MYANMAR) LTD. (herein after referred to as the
“Company”) Registration Number 109749281, the following
Special Resolutions were passed on 02 February 2026
Resolved -
(1) “that the company, be, and is hereby decided to be wound
up voluntarily by the members” and
(2) “that Daw Yin Yin Min (Insolvency Practitioner Registration
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