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Section B

LB

1(a) (FE/2: Lv2)
2,8,18,8,1 (1)

1(b) (F#E: Lv2)
As there are 2 isotopes only, so,
x% = 1-y%

85(1-y%) + 87(y%) =85.5
y =25%(1)
So, x =75%(1)

RARE 2 BEIUER » AT
x% =1-y%

85(1-y%) + 87(y%) =855
y = 25%(1)
Rk, x = 75%(1)

1(c) (BE: Lv2)

Rubidium would have a higher reactivity, as the reactivity of group | element increases down
the group.

WSERSHVERE - HRFE | REVTR GBS NEMm LA - (1)

1(d) (3#ZE: Lv2)

Potassium will give out a lilac flame but Rubidium does not./ Potassium will float on the
water but Rubidium will sink.(1)

PG — @RS IIBMLAS - AFZEXKEENSIC ° (1)
1(e) (F#E: Lv3)

The metallic bond of Li is stronger than Rb
As the size of Li* is smaller than Rb*(1)

So, the attraction between the delocalized electron and nucleus is stronger for Li* due to
shorten distance.(1)

Li By LE Rb 58
A& Li'Y88I8 L Rb™/|\(1)
P ER IR PR EHENAT Li' [R5 I EBHigiE = 0 BB S| & E8 - (1)

Comment: BRI H RHECEGEL > A FEEEE Li f Rb - A3 RIFEL Li ARIEE T

(electron shell)[ff Rb H 5 f& -
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2(a) (BHE: Lv3)
The oxide of carbon has lowing melting point than the oxide of silicon.
For the oxide of carbon, it has a simple molecular structure, only weak van der waal’s force
is needed to break in order to melt it, so less energy is needed.
For the oxide of silicon, it has a giant covalent structure, strong covalent bond has to break
in order to melt it, so more energy is needed.
BB LD LEREBY B LD B BUR BB RS
FAKEVRILMS - CHEBRED 5B - EISREIVER RFZIRFADEVRRBED - B
FELSHEE -

MENRYNS - CHBERRERDE  TI5RNEEFRRARNHER HATESRD

HER o
/z;mmt O LR G2 By /ST I LA oxides) T & H2EL#EE Si AT C - ‘\\
S T LA TR IS | T B L B AT ) -

i.e. COp /A H(Hif(covalent bond) - {HA GIEIEARERE P IFAE -
eSS SR B (oxides) H A B T EEL(D)

IEHfESS AR S (B HISS R (structure of the oxides)(1)

k 1EAETE H EIrER AR 5 [T (attraction)(1) J

2(b) (B£/Z: Lv4)
Cl

O
g g
| N,
N,

N
2 (1)

2(c) (FfZ: Lv4)
NH3BF3 has a higher boiling point than NH;BCl;.(1)
There are hydrogen bonds between the molecules of NH;BF3. But only van der waal’s force
between NH3BCls. (1)
More energy is needed to break the stronger hydrogen bond.(1)
NH3BF; t NH3BCl; BE5095246(1)
£ NH:BF; 8905 2EBEERHE » N7 NHBCL ZEBRBBRED - (1)
BLREERTEMALUIRBERTHE © (1)
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Comment: 4 LRI 43 F(molecules) [y 3B (boiling point)/ (& B (melting point)EH H B H 557

& @ $8 (hydrogen bond){FAT °
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3(a) (FHfE: Lv2)
NHs(g) + HCI(g) NH4CI(s)
Allow the gas react with hydrogen chloride, dense white fumes will be observed.
BERABEANERE  STRIC2ERE - (1)

Comment:  FAFFEHE NH; KV O A TR (wet red litmus paper) Ji5F{EEHEL -

3(b)() (RHfE: Lv4)
As NH; is soluble in water, some of NH; dissolved in the solution.(1)
E7& NHs al3ioK » 880 NHs B8R 3R P < (1)

3(b)(ii)  (EEEZ: Lvs)

(1)
As it is an open system the pressure will not accumulate, so it can reduce the chance that NH3
redissolve into the aqueous solution.

HATEERMERRBILASRE » BTk NHs 2B ZEKEREVIER (1)
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4(a) (BE: Lv2)
Initiation(1)

SI3E &)
4(b) (##Z: Lv3)

(1)
(EZEHMIITSHE)

4(c)() (BHE: Lv2)
Using limited Clx(1)
{ERREAY Cla(1)
(NzEZERDE Ch)

Comment:  FEERFZER] T A PI(Major product) T B BN E Cly el (Alkanes) {7y = LG B

Higth Ch iy &2 AR R e (Alkanes) Iy & A REG 77 ©

4(c)(i)  (FHE: Lvs™)

CHs

(1)

There are more site for H.(1)

BEZBEREN H(1)
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5(a) (BZE: Lv5)
E: Zn
F: Cu(1)
E can be the negative electrode of the chemical cell. It can provide electrons to Fe to
prevent the formation of Fe?".

E{ERILEENNEM - TRERHIEFT P Fe MIBHLE Fe™ 8940 © (1)

Comment:  E B¢HILL Fe JEi# (reactive) 1< @ W I ER (EAERE - (KB F bh E /% (reactive)iF E

{E By EEE R (chemical cell)FY FAik(positive electrode) Sz T & 11188 1Y 4= #fi(rusting) »

5(b) (B#E: Lv2)
Al,O3 will be formed when Aluminium contact with O,.(1)
Al,O3 can block the oxygen and water. Hence, it can act as a protective layer. (1)
Fe,O3 - nH2O will be peeled off, hence, the iron can react with H,O and O.(1)

Al,O3 e O 1ZEBITESL - (1)
AlLO; BEZ0RAIE R AR IK - HItLEEEIERA—BIRER - (1)
Fe;O3 - nHO SRI5E » HIk, Fe gE20ER H,O R0 O R fE » (1)
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6(a) (BE: Lv4)

NO (1)

1. HxO s liquid in standard condition. (1)
2. The coefficient of CoHsNO; is not 1. (1)

B
H,O 7EEEYEARRE R 2IRRE - (1)
CoHsNO, BIRENIAZE 10 (1)

NJPRNEN

6(b) (FE: Lv*)

Bond broken during the reaction:

2xN-H, 1xC-N,2xC-H, 1 xC-C, 1xC=0, 1xC-0,1 x O-H and 9/4 O=0
Energy required for bond breaking:

2 x 391 + 286 + 2 x 414 + 346 + 804 + 358 + 463 + 9/4 x 498 = 4987 .5kJmol (1)
Bond formed during the reaction:

4 x C=0, 5x 0O-H and 1/2 x N=N

Energy released for bond forming:

4 x 804 + 5 x 463 + 1/2 x 945 = 6003.5kJmol™ (1)

The enthalpy change of the reaction = +4987.5 + (-6003.5)
=-1016 kdJmol™ (1)

EREDIIZENGE:  2xN-H, 1xC-N,2xC-H, 1xC-C, 1xC=0, 1xC-0,1x O-H %] 9/4 0=0
IIRHRATETAIEES: 2 x 391 + 286 + 2 x 414 + 346 + 804 + 358 + 463 + 9/4 x 498
= 4987.5kJmol (1)

EREDIHENEE:  4xC=0,5x0-H ] 1/2 x N=N
IR FTEEAIAES: 4 x 804 + 5 x 463 + 1/2 x 945 = 6003.5kJmol ™ (1)

= FEBVKEHE = +4987.5 + (-6003.5)
=-1016 kJmol™ (1)
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6(c) (#/Z: Lvd)
Let the mass of CgH14 in the mixture be x g, then, mass of C;HsNO; is (10-x) g(1)

No. of mole of CgH14 = x/(12x6+14)

No. of mole of C,HsNO, = (10-x)/(12 x 2 + 5 + 14 + 16 x 2)

= —243.88(1)

By solving the equation, x equals to 3.11

So, the mass of CgHq4 is 3.11g(1)
Then, the mass of C;HsNO, = 6.89g(1)

% CeHuu BB EMPNEE A/ x g, FA1E CoHsNO, BYEB & A(10-x) g(1)

CeH14 BIEEEREN = x/(12x6+14)

CoHsNO, 8YEERREN = x/(12x2+5+ 14 + 16 x 2)

TEIRIEEBIRPIBEIAER == X (—4163) +——x (—1016) = —243.88(1)
RS2 0 x 18R 3.1

PTEL > CeH1a BYEER 3.119(1)
P& > C2HsNO, VB &/ = 6.899(1)
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7(a) (EE: Lvd)

(1)

No, As H,SO4 reacts with CaCOg; to form an insoluble CaSOy(s) which prevent further
reaction
between the acid and CaCO3;, (1)

» WA H2SO4 BEE CaCOs RIELUAERABEY CaSO4(s) lif5LEESEE CaCO; BARRIE ©

7(b) (FE: Lv2)

Transfer the solution to 500.0 cm® volumetric flask(1)

Add distilled water/deionised water up to the graduation mark of the volumetric flask. Shake

the volumetric flask to ensure its content is well mixed.(1)
BIRSARZE 500.0 cm® KIS EHA(1)

NAZEINEMSTKEZZREEER LONE - BESEM - DUERIIAYETDEMN -

(1)

7(c) (BE/Z: Lv4)

2HCl(aq) + CaCO3(s) — CaCly(aq) + H2O(l) + CO2(9)
NaOH(aq) + HCl(ag) — NacCl(aq) + H>O(l)

no. of mole of NaOH reacted = 17/1000 x 1.0 = 0.017mol

no. of mole of HCI reacted with NaOH = 0.017mol

no. of mole of HCI in 500cm® = 0.017 x20 = 0.34146mol

no. of mole of HCIl added = 200/1000 x 2.0 = 0.4mol

no. of mole of HCI reacted with CaCO3;= 0.4 - 0.34146 = 0.05854mol
no. of mole of CaCO3 = 0.05852/2 = 0.02927mol

mass of CaCO; = 0.02927 x (40.1+ 12 + 16x3) = 2.93¢g

percentage by mass of CaCOg; in the sample = 2.93/3 =97.7%

2HCl(aq) + CaCOs(s) CaCly(aq) + H2O(l) + CO2(9)
NaOH(aq) + HCl(aq) === NaCl(aq) + H,O(l)

25 fEfY NaOH G9EERFE] = 17/1000 x 1.0 = 0.017mol
£ NaOH 2 fEg) HCI (9EERREY = 0.017mol

7E 500 cm® 89 HCI BYEERREY = 0.017 x20 = 0.34146mol
A0¥ESY HCI BYEERFEN = 200/1000 x 2.0 = 0.4mol

£3 CaCO; & fELY HCI GOEERFEY = 0.4 - 0.34146 = 0.05854mol
CaCO; §IEEFEE = 0.05852/2 = 0.02927mol

CaCO; BUEESE = 0.02927 x (40.1+ 12 + 16x3) = 2.93g
7EIKEA CaCOs B ST = 2.93/3 =97.7%
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Comment:  PNHEHGHVEEFEE > HILEGK -

AN

R T > AitRE mol 515

F > BEAETEVE 2 5 97 Eh(percentage by mass) 15 1 43
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8(a) (B¥E: Lv3)
Anode: 2CI ——» Cl, + 2e"(1)
Cathode: 2H" + 2e° ———» H)(1)

pRi@: 2CI —— Cl, +2e (1)
p2fl:  2H" +2e ——— Hy(1)

8(b) (BEE: Lv5)
This expected result is incorrect. (1)
CI" preferentially discharged because of the high concentration of CI". (1)
During the reaction, the concentration of CI" will drop, as a result, OH” would be preferentially
discharge because it has a higher position in E.C.S.(1)
As a result, there must be CI existing in the solution.

SZTAEREREANLENE < (1)

CrE2/srsMEEaRasREN CI57E()

EREERRD - CIENRE T > Hit - OHBEBISMEREABILFEESHUE ° (1)
Bt - EBRPDERE CI

8(c) (EfZ: Lv4)
Pass through the gas into test tube containing NaBr(aq) and Nal(aq) respectively.
After a brown color observed, adding organic solvent into the mixture respectively. (1)
The test tube of NaBr would give orange color, (1)
the test tube of Nal would give a violet color. (1)

FERAED BB N\EA NaBr(aq) 5 Nal(aq)sVsE
EBREIRER - DRI NEREE(1)
[RZKEA NaBr(aq)8Va et —EBIEesaR » (1)
[RZKEA Nal(aq)gI5l ESHELERSHVER © (1)

12
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9. (#E:Lv4)
Chemical knowledge
Dish with a NaCl, phenolphthalein and KsFe(CN)g, connect Zn to Fe and Cu to Fe
respectively(1)
The Fe connects with Cu will have a higher rusting rate than the Fe connects with Zn(1)
Compare which sample will give out a blue color first, the first sample(Fe that connects with
Cu) give out the blue showing it has a higher rusting rate.(1)
Communication mark(1)

L2505

#(E—@5% NaCl, EyfikFl KsFe(CN)s BYMDBIAE Fe 82 Zn A Fe £2 Cu S&52(1)

&f% Cu Y Fe ARFTSHBE Zn §) Fe £FHRERES - (1)

RN ESRASRREFTES - RIVCLECINEES0ERREE - B Cu Bz Fe R
REBIRES (1)

BEEDR(1)

BEEDR(1)

13
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10. (B4Z: Lv4)

/\A)<Br
Br

2NaOH

/V\)<O |
HO
OH

/\/\)<0H
HO

2NaBr

OH
Ssucr OH
Cl.’gO'}" /H
x O

Heat under reflux

O

OH 0]

O

)
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.

“Heat under reflux
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1. (8#E: Lv4)

Chemical knowledge

During the equilibrium, both reactant and products exited. (reversible)(1)
the rate of forward reaction is the same as the rate of backward reaction(1)
The concentration of reactants and products remain unchanged. (1)
Equilibrium can be reached under closed system only.(1)

With an example corresponding to the equation provided(1)

Communication mark(1)

L2505

RICEFED > REVRENIFESEIFEZE (28) (1)
FRREFRERREDE R RIS ERE()
RIEMRIEEIRE S E69(1)
LB R R A RIIBIRME(1)

SBAB s HIEE B IRHEIRIE()

BRo8((1)
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12(a) (5E:Lv4)
ethanedioic acid 2 — (1)

2-bromo-2-chloroethane-1,1-diol  2-82-2-5,2-1,1-_#(1)

12(b) (E#E: Lv4)

As the NaOH will react with the halogen substituent. (1)

Also, a salt is obtained instead of the dioic acid.(1)

K& NaOH SERZEMAERIE (1)
MmERREMBEYSEMIF_E - (1)

12(c)  (E/E: Lv4)

H H
| BT I o
c c
/ \CI / \Br
(HO),HC (HO),HC
(2)
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13(a)(i) (EHfEZ: Lv4)
Average rate of the reaction.(1)

[RIBEVFIIIRER(1)
13(a)(ii) (ZE/EZ: Lv4)

As the concentration of the HCI will change during the reaction. (1)
The average rate cannot show the rate corresponding to the concentration. (1)
Initial rate should be used.(1)

@& HCI 60, 2 HifR RN - (1)
ISR ARE T AR AUEE « (1)
BERENE - (1)

13(b) (BEE: Lv3)
The concentration of the reactants decreased. (1)
The less collision will be occurred. Less effective collision will cause the rate of the
reaction decreased.(1)

RIEMEVRES T © (1)
DETEDHNNE - Kt SERIEVEWGILE - (1)

14(a)(i) (BEE: Lv4)
z: Si0,(1)

14(a)(ii) (FEE: Lv2)
SiO, + 2NaOH --> Na,SiO3 +H,0(1)

14(b)  (ZEZ: Lv3)
X:AlL,O3(1)
ZnO(1)

14(c)(i) (B#E: Lv2)
Na,O(1)

14(c)(ii) (BE/E: Lv4)
Add the substance to H,O than adding to Al(NO3); until excess, if there are white
precipitate formed then redissolve, it should be the oxide of sodium amount period
three.

DOAZIKILNZE ANOs): EEIBE * EEPEORIIRMEMILES » BEEEE=E

HABOEA L)
Na,O + H,0 --> 2NaOH
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Paper 2
H-

1(a)()

Toxic mercury is used(1)

ER3IBER (1)

A lot of energy is needed during operation (1)
EREREMENREETDE(1)

1(a)(ii)

1(a)(iii)

It is a feedstock to produce organic compounds with greater number of carbon atoms/ a wide
variety of chemicals in the chemical industry.(1)or

It acts as a source of fuel.(1)or

It acts as a solvent.(1)

TERBEM RN S B RIRR T UL S BRI L EW(1)or

TERIERIBIZIR (1) or

TERBEI(T)

1(0)()(1)

N> + 3H> 2NH; (1)
Finely divided iron(1)
HHEEE0E(1)
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1(b)()(2)

’ $ife 0

As temperature increases, the average kinetic energy of the particles increases.

The number of particles having energy equal to or greater than activation energy also increases.
Consequently, the number of effective collisions per unit time increases, so the reaction rate
increases.(1)

ERE LH - NS0V FI98E L7t -

HERENRERNYBERISVEEAVKI T 8IB L7t ©

Kt - FIFESEMEMERE EH - IUAREERE LI+ - (1)

1(b)(i)(3)
No

High temperature causes endothermic reaction has a higher rate than exothermic reaction.(1)
Under industrial process, it needs to compromise the rate of reaction. Hence, high operation
doesn’t mean it is an endothermic reaction.(1)

Ko
SREBSENCEFE PRI BLEFERREISERERS © (1)
BRIFER  FEEEERXRNEE - AtBRBIFA—EZRZREZRARE - (1)

1(b)(ii)

Nitrogen: fractional distillation of liquefied air(1)
R RILZERBIDER(1)

Hydrogen: syngas(1)

= . BaR(1)
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Energy
dals Bl
HEEL

N(z) + Y(g) N | AH
L J

Reaction coordinate

= REA B [4]

1(c)(ii)

Forward reaction rate = backward reaction rate [1]
1(c)(iii)

ke[XI[Y]T =k[Z]
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2(a) condensation polymerization & &1ERA[1]
diol and dioic acid[1]
=R N

2(b)For thermosetting plastic there are cross linkage between different polymer chain.
TLENE MBS » BEMREEERINHERE © [1]

For polyester there are dipole-dipole attraction between the polymer chain.

TLARls - RMEMREZESEBER—BBIRSI - [1]

2(c) It is a good electrical insulator and a good heat insulator

WB{EVE RIS ] BEAVM AP E(1]
2(d)(i)

Using the material which is biodegradable and adding material that is biodegradable to the
plastic.

ER YRR YE MR IO T EIFEEGIR ZEEB1] -
2(d)(ii)

Using the material which is biodegradable: the microorganism can decompose it directly.

ERYEMERNYE: MEYYIEERFE D]

Adding material that is biodegradable to the plastic: after the biodegradable substance
decomposed, the surface area of the other part of plastic will be increased.

NAYEYZROPRZER: SLEMIRERNYBRDRE  HEthEBoNXEBEES1Eg
b0 [1]

2(d)(iii)
polylactide (PLA)

e iz

2(e)(i)
The unit cell is the simplest arrangement of atoms (or ions)which when repeated will
reproduce the whole structure.

SBAR B aEE L SBESIGIBOVR/) \GIBEE( - IBRREER  WHEKREIMID  JELREEEE - [1]
2(e)(ii)

The coordination number is defined as the number of atoms (or ions) immediately
surrounding an atom (or ion) in a crystal lattice.
RUSBEET—RERPRE—ERT (RS ) RS (HEEs) I8 - [1]

2(e)(iii)(1)  12[1]

2(e)iii)(2)  8[1]

2(e)(iv) brass & [1]
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2(e)(v)

In a pure copper, all the atoms are of the same size. The layers of atoms can slide past one
another easily when a force is applied. [1] In an brass, atoms of a different size are added. This
distorts the regular structure of the pure metal. [1] The layers of atoms in the alloy are difficult to
slide past one another when a force is applied. Hence brass is stronger and harder than
copper.[1]

il - FTERS0IREEEEE - B0 @ RSBt BaiCBEMmNR S - 51 ~E
BRENRFIN  LEEPHEREOIGEBRRIR - EFRI0NE  RFBREBEICBEMNRT -
A - SHEVIRE LIRS -

2(e)(vi

A(re)(gu?arly packed solid has a higher melting point than one with a less regular structure. The
structure of brass is less regular than pure copper. Hence brass has a lower melting point than
the copper.

—EiRRIBFPIBEE LA RAHEY I E98E E R 006RE - =HaVFEE L HEiusVHFIIEARIREAN - F it
=i a B EYEES
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3(a)(i)
adding H,SO4 to the sample, filter out the sample and carry out the flame test. If there are brick
red flame, it indicates that there is the presence of Ca®.

JOA HoSO. ZBEA  BIREAIGE TR » SEBHIRMGLER  SEnZEAEs Ca™

BUTSTE
(@)

3(a)(ii)

Add water to the sample respectively. CaCl, would be soluble but CaSO4 would be insoluble (1)

RIKDBIMEIDERZAE - CaCl, 2a]/88Y » {8 CaS0s 2ATEHI(1)

3(a)(iii)

No, the compound with the same Rf value in the same mobile phase and stationary phase is the
same compound.(1)

The mobile phase of this two experiments are different. (1)

Ao £EA—EEEEREE 2 PHEFEE Rf BOVLESYER—LEY - (1)
BEMEERPIRENIEZ BRI (1)
3(b)(i)

I, + CgHgOg > 21" + CeHgOp +2H+(1)
l, + 28,042 --> S406% + 217(1)

3(b)(ii)

Starch solution(1), from dark blue to colorless(1)

BBER(1) - bEFERERN)
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3(b)(iii)
No. of mole of S,05% used = 17.27/1000 x 0.1 = 1.727x10mol

No. of mole of I, reacted with S,05% = 1.727x10 /2 = 8.635x10™*mol

No. of mole of I, added = 10/1000 x 0.2 = 2 x 10°mol

No. of mole of I, reacted with C¢HgOg = 2 x 10 - 8.635x10™ = 1.1365x10mol
Mass of CgHgOg in the sample = 1.1365x10™ ( 12x 6 + 8 + 16x6) = 0.200g
Percentage by mass = 0.200/3 x100% =6.67%

)
{SFAHY S20:” BUEEFREI= 17.27/1000 x 0.1 = 1.727x10°mol

63 S,0:7 /2 fERY |, BUEERREN = 1.727x107° /2 = 8.635x10*mol

IS |, B9EERTEI= 10/1000 x 0.2 = 2 x 10°mol
88 CeHsOs = MEHT |, BUEERREI= 2 x 10 - 8.635x10™ = 1.1365x10mol

FEEAD CeHgOs VS = 1.1365x107° ( 12x 6 + 8 + 16x6) = 0.200g

BE82t =0.200/3 x100% =6.67%
)

3(c)(i)

From characteristic (1), the compound X should have a aldehyde, primary alcohol or secondary
alcohol. (1)

The spectrum does not show strong absorption at about 3230-3670 cm™ ruling out the presence
of a hydroxyl group.(1)

The spectrum has a strong absorption at 1700 cm™ which corresponds to C=0 Stretching. The
compound contain C=0 bond.(1)

By combine two information, the compound should be aldehyde. (1)

L), {EEY X [BREE - —iRESLZiRES - (1)

75D 3230-3670 cm™ @2 ERIBLL » ABHRICEBOGE - (1)
FEHFETE 1700 cm™ B2 3RS FERR C=0 BUHEE © (1)
ZEMEBER SR REE - (1)
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3(c)(ii)
molecular formula = (CgHsO2)n where n is a integer.
The molecular ion peak can represent it relative molecular mass.(1)
hence,
(12x9 + 1x8 + 16x2) n =148
n =1

So, the molecular formula is CogHgO,(1)

DIV = (CoHgO2)n, n E—EFEEN
DI EESIEEES AR RINEIABE D FEE © (1)

HL -

(12x9 + 1x8 + 16x2) n =148
n =1

FTA » D5 IUE CoHgO2(1)

3(c)(iii)
The peak at m/z = 77 suggest the presence of [CsHs]".(1)

KR miz=77 §YIEfER[CeHs]". 8975 7E(1)

O O
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