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Section B
R

1(a) GEE: Lv2)
2,8,18,8,1 (1)

1(b) (EfE: Lv2)
As there are 2 isotopes only, so,
X% = 1-y%

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

HARE 2 AU » PTA
X% =1-y%

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

1(c) (#E: Lv2)

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

WSBENSER - BARE | KO TREFSIOHE NEFMmLH o (1)

1(d) (B/2: Lv2)

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

P H —ERERBHIEMATEA S - APRSEKEAENEIC - (1)
1(e) (#Z: 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 Rb 38
K& Li"'BYESHEHE Rb™/]N\(1)
PTAESIR EEEEENIE Li" [R5 2 Eagiioi e 5 2 BRIIR S| D& © (1)

Comment: BRI H HECEGRER > A EEEE Li fll Rb - A3 HITEH Li A REE T3

(electron shell)[ff Rb H 5 & °
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2(a) (#EZ: 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.
RSV LERE BV R L DB BRI EVIBES ©
KRN S » CHRERBED THE  TEREIERRIFRIRFASNVERED - IR
FEXRDHEEE °
FENRILIMS @ CHEBEAHERE ISR RE2IRFARNHER  AREES

- ~

e °

Comment:  H4: ;45 B LLEE S By C/Si HYEA LY (oxides) T ELEELHE Si Al C -
B R TR A R I S TR B B R LR B A RIS [ ] -
ie. CO, N IH{HE(covalent bond) - (HA FEIEfF AR T HFHE -
TERERS AR E ALY (oxides) B A B = HIMEHRE(1)

IERfERS Wit S8/ B R &S ## (structure of the oxides)(1)

K IEFETE 2 RERY R 5 | ] (attraction)(1) j

2(b) (F#/Z: Lv4)

2(c) (FE: Lv4)
NH3BF3 has a higher boiling point than NH3BCls.(1)
There are hydrogen bonds between the molecules of NH3BF3. But only van der waal’s force
between NH3BCls. (1)
More energy is needed to break the stronger hydrogen bond.(1)

NH3BF3 L NH3BCls BES8936%5(1)
£ NHsBF: 8305 2B A RHR - N8 NHBCl 2BRBBIREN - (1)
BLREEFTEMLUIFERRERE - (1)

Comment: A A ERE 7 T (molecules) 1Y 4B (boiling point)/f&EL(melting point)dH H B B 4%

& & ## (hydrogen bond)YTEA(F
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3(a) (HE: Lv2)
NHs(g) + HCl(g) ———> NH.CI(s)
Allow the gas react with hydrogen chloride, dense white fumes will be observed.
BERBHEIANERE  SERIC2EE - (1)

Comment:  FAFHEYATE NH; K EHIALE A SR (wet red litmus paper) I7IE(EERHEL -

3(b)(i) (FfE: Lv4)
As NHs is soluble in water, some of NH3 dissolved in the solution.(1)
®& NH; 2ah3iRK » 80 NHs 8BRS RP © (1)

3(b)(ii)  (FE[EZ: Lvs)

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

RATZ2ERMERRBIASEE @ BitEaemd NHs 23 ZENERIBER (1)
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4(a) (FfE: Lv2)
Initiation(1)

SIS E()
4(b) (Z#/Z: Lv3)

4(c)(i)  (BE:Lv2)
Using limited Clx(1)
IEARE8Y Cl(1)
(RE=ERDE Cl)

Comment:  [FLERIZEH] T A I(Major product) 75 84 BV E Cl K lefE (Alkanes) iy = L] » B8

Hist CL Ay B2 AR e (Alkanes) HI {7y &N REFS 57 ©

4(c)(i)  (FE: Lvd™)

(1)

There are more site for H.(1)

BEZEERE H(1)
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5(a) (#E: Lvd)
E: Zn(1)
F: Cu(1)
E can be the negative electrode of the chemical cell. It can provide electrons to Fe to
preventthe  formation of Fe?".

E fERILETHMNEIE - TAHRIRES T Fe MUBALE Fe™ B4R, - (1)

Comment:  E PRAILE Fe JfiE (reactive) iy @il J PR A RE » [N Ry F EE B Ji# (reactive)lkf B

E By {28 (chemical cell)#Y IEfix(positive electrode) Kz [ & {851 4= $fi(rusting) -

5(b) (B/Z: 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 - nH>O will be peeled off, hence, the iron can react with H,O and O,.(1)

AlO; B7E8E O AFIFEE - (1)
AlOs BEZIPEIE AR K - At EREF A —BRER - (1)
Fe203 - nHO %158 - &t Fe 8E3952 H.O A0 O2 & » (1)
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6(a) (F/Z: Lv4)
NO

1. H2Ois liquid in standard condition. (1)
2. The coefficient of CoHsNO2 is not 1. (1)

1

ABE
2.

6(b) (2Z: Lv5")

HoO fEIRAERRRE N 2IREE (1)
CoHsNO, BIZRENAE 1 0 (1)

Bond broken during the reaction: 2 xN-H, 1 xC-N, 2 x C-H, 1 x C-C, 1 x C=0, 1 x C-O,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, 5 x O-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)

ERE PRV

IR R ReVaEE:

R E D R

IR ReVaEE:

=-1016 kdmol™ (1)

2xN-H,1xC-N,2xC-H,1xC-C,1xC=0,1xC-0O,1 xO-H %0 9/4 O=0
2x391 +286 +2x 414 + 346 + 804 + 358 + 463 + 9/4 x 498
= 4987.5kdmol (1)

4 xC=0,5x0-H %] 1/2 x N=N
2 x 391 + 286 + 2 x 414 + 346 + 804 + 358 + 463 + 9/4 x 498
= 4987.5kJmol (1)

RFEEYSHEE = +4987.5 + (-6003.5)
=-1016 kdmol™ (1)
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6(c) (BEZ: LvS")
Let the mass of CgH14 in the mixture be x g, then, mass of CoHsNO; is (10-x) g(1)

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

No. of mole of CoHsNO2 = x/(12x2 +5 + 14 + 16 x 2)

X 10 — x
— x (—4163) + X (—1016) = —243.88
Energy released during combustion = 86 5 (1

By solving the equation, x equals to 3.11

So, the mass of CgH14 is 3.11g(1)
Then, the mass of CoHsNO, = 6.89g(1)

5% CeHuu TEBEMPHIEER X 9, 7A1R CoHsNO2 BB 2 /(10-x) g(1)
CeH14 BIEERREN = x/(12x6+14)
CoHsNO BIEEREEN = x/(12x2+5+14 + 16 x 2)

X 10 —
36 X (—4163) +

X
X (—1016) = —243.88
75 ( ) (1)

EIRIEOBIEPIEL0VREE =80
FERO2 0 x B%FR 3.1

FTLA » CeH1s VB E /& 3.119(1)
R1& » CoHsNO, BVE £/ =6.899(1)
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7(a) (##EZ: Lv4)

No, As HoSO4 reacts with CaCOg3 to form an insoluble CaSOy(s) which prevent further

reaction

(1)

between the acid and CaCOs. (1)
RBE WA HSOs 2EE CaCOs R fELAAERABBY CaSO4(s) Mlifn1E#EEE CaCOs BARIE o

7(b) (#EZ: 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)

EIRETARZ 500.0 cm® BIESH(1)
NNAZENEMTKEZZREEER LORE - ZEETEM - DIRFRAAMETTDIEM °
(1)

7(c) (%2 Lv4)

2HCI(aq) + CaCO3(s) — > CaClx(aq) + H2O(l) + CO2(9)
NaOH(aq) + HCl(ag) — NaCl(aq) + H20O(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 HCI 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 CaCO3; = 0.02927 x (40.1+ 12 + 16x3) = 2.93¢

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

2HCI(aq) + CaCO3(s) — > CaCly(aq) + H2O(l) + CO2(9)
NaOH(aq) + HCl(ag) === NaCl(aq) + Hx0O(l)

B/ EH) NaOH §IEEEREN = 17/1000 x 1.0 = 0.017mol

£3 NaOH = fEgY HCI §9EEERE! = 0.017mol

£ 500 cm® 9 HCI B9EEEFEN = 0.017 x20 = 0.34146mol
HOESY HCI BYEEERE = 200/1000 x 2.0 = 0.4mol

£d CaCO; 2 fERY HCI B9EERREN = 0.4 - 0.34146 = 0.05854mol
CaCO; BYEERFEY = 0.05852/2 = 0.02927mol

CaCO; HIEBE = 0.02927 x (40.1+ 12 + 16x3) = 2.93g
1A CaCOsNBEB D =2.93/3=97.7%

-

-

Comment:  RHEHEGHIEHASE - RHILEGK -

ERZEE T > AitHE mol 151457
Gz H T > AatEARRELLf(dilution rate) 5 1 57

iz 3 0 e RTEE & A 5rbb(percentage by mass) 5 1 73 )
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8(a) (Z£/Z: Lv3)
Anode: 2CIT ——— Cly + 2e’(1)
Cathode: 2H" + 26 ——— Hy(1)

fpi: 2CI —— > Cl +2e (1)
f=i: 2H" +2e° — Hy(1)

8(b) (B/Z: Lvd)
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.

SZTRAIFGRZANLERE - (1)

CreEfNERaR=EREL ClsE®)

EREFERRD » CIEURE R » Wit - OHBEBANEREESBILFBEEROMIE - (1)
Bt - EBRPDERE CI

8(c) (FfE: 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)
AERESD BB A\ RE NaBr(aq) & Nal(aq)si5iE
BB RENITS®E » DRILIABGESE(1)
JR2RREE NaBr(ag)fVsi e st s —BResysiR @ (1)
JRERREE Nal(aq)sVE ESHEEREBR - (1)

10
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9. (E:Lv4)
Chemical knowledge
Dish with a NaCl, phenolphthalein and KzFe(CN)g, connect Zn to Fe and Cu to Fe
respectively(1)
The Fe connects with Cu will have a lower 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)

1LER0

#l—@5% NaCl, B3l KsFe(CN)e 8YMD RIS Fe £2 Zn 0 Fe £2 Cu &iz(1)

&fz Cu 89 Fe A£IMREBLIBR Zn §) Fe £HHREREF (1)

HERPBESREZRRESES - RRGEECRTEESHAERRESE & (4 CuBiZH Fe W
REIRER - (1)

EEoE()

11
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(87 Lvd)

PO

2NaOH

/\A/kH
HO

PN
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/\/\/EH
HO

2NaBr

OH
OH
Cr,0,°/H" )\/\k
>0

Heat under reflux

conc. H,SO,4

-

Heat under reflux
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1. (2E: 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)

1LER0

® RILBETED RENDRENDRERIFEE (L) (1)
® FRREHRMERREPERMEOHVREREK)

°* REMNEMRER L)

o (ETHTEREARIEARKO)

® BEENAIFHEBEBRMINKREXN)

EEoE()
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12(a) (EHE: Lv4)
ethanedioic acid 2, —#(1)

2-bromo-2-chloroethane-1,1-diol  2-2-2-5,2,-1,1- —#g(1)

12(b) (#E: Lv4)
As the NaOH will react with the halogen substituent. (1)
Also, a salt is obtained instead of the dioic acid.(1)

®& NaOH SERZEMAERE - (1)
MESREMNEYSRMIF_E - (1)

12(c) (= Lv4)

H H
WBr G
c\ c\
(HO)zHC/ &l (HO)EHC/ Er
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13(a)(i) (%EZ: Lv4)
Average rate of the reaction.(1)

[RIEBIFIERER(T)
13(a)(ii) (%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)

R HCI yRE R EmoEt - (1)
SFIGREN R EIEONRE VR © (1)
RE2AREE - (1)

13(b) (2E: 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)

RIEMBVRESE B © (1)
DETEDEVNE - A SBERIEIBRLIE - (1)

14(a)(i) (HE: Lv4)
z: SiOy(1)

14(a)(ii) (Z£E: Lv2)
SI02 + 2NaOH --> NaQSiO3 +H20(1)

14(b)  (FHE:Lv3)
XZA|203(1)
ZnO(1)

14(c)() (FHE: Lv2)
Na20(1)

14(c)(ii) (2EE: Lv4)
Add the substance to H>O than adding to Al(NOs); until excess, if there are white
precipitate formed then redissolve, it should be the oxide of sodium amount period
three.

DOAZKILIZ AlNOs); EREE * EEPEBRIIRMENILES » BERHER=E

HAGVEA ALY ©
NaQO + HQO --> 2NaOH
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