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1.A |2.A [3.BE)[4C [5B |6.C |7.C |8D |9.B [10.D
C
11.B |12.A |13.B |14.A |15.C |16.B |17.B |18.B |19.C |20.C
21.B |22.C |23.B |24.A |25.A |26.A |27.B |28.A |29.D |30.D
31.B |32.C |33.B |34.D |35C |36.A
IRESEIE ABEIZBEECBIED R FHRESE
1 76% 9% 0% 16% 0% A
9% 29% 44% 19% 0% A
. PLEL 12/2 HBEBHEBE:C
- v e 7 W % 12 b 1ighe
4 7% 9% 71% 7% 0% c
5 9% 79% 13% 0% 0% B
6 19% 4% 64% 13% 0% c
7 10% 9% 74% 7% 0% c
8 6% 6% 33% 56% 0% D
9 26% % 10% 21% 1% B
10 13% 17% 19% 51% 0% D
1 36% 16% 21% 2% 0% B
12 46% 31% 9% 14% 0% A
13 3% 91% 3% 1% 1% B
14 1% 3% 19% 4% 3% A
15 24% 3% 66% 4% 3% c
16 7% 63% 20% 10% 0% B
17 24% 39% 21% 16% 0% B
18 4% 79% 1% 16% 0% B
19 6% 13% 74% 6% 1% c
20 17% 6% 74% 3% 0% c
21 26% 46% 19% 10% 0% B
2 7% 14% 43% 33% 3% c
23 6% 66% 26% 1% 0% B
24 93% 4% 1% 1% 0% A
25 49% 14% 17% 17% 3% A
2% 79% 4% 14% 3% 0% A
h3L%%:B
7 10% 3% 1% 6% 0% A
28 64% 4% 13% 16% 3% A
29 14% 34% 40% 1% 0% D
30 4% 31% 7% 56% 1% D
31 51% 34% 1% 3% 0% B
3 1% 1% 61% 24% 1% c
33 26% 39% 21% 14% 0% B
34 1% 17% 1% 57% 3% D
35 17% 31% 31% 20% 0% c
36 30% 4% 9% 7% 0% A
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Ll FR G T BHIEET

F AETH FAEEER
Lv. 5%* >66% 1%

Lv. 5% 58%-66% 10%
Lv.5 50%-58% 14%

Lv. 4 40%-50% 19%
Lv.3 30%-40% 15%
Lv.2 20%-30% 15%

Lv. 1 <20% 26%

Max: 68% (109.5 47)
Mean: 38% (61.05 47)

SD: 23.78 41
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Detailed explanation of MC

1. A

Information from the question:

1. X s an ionic compound

2. Charge ratio of cation and anion = 1:1
For option I,

NaCl exist as

Na" CI

For option I,

MgS exist as

Mg §%

The elements in option III would not form an ionic compound.
(e H rP SRRy &R

L X & E#r{te?

2. [GEET AR ZHERELAIR 1:1

FEISERE 1,
NaCl L Na* CIfH=01EE -
TEI5EE 2,

MgS L Mg™ S* (R ATFAE -

2. A

For option A, the same amount doesn’t ensure the same surface area.

For option B, pH=-log[H"], given that the concentration of H" is high enough, the pH can be a negative value.

For option C, very dilute strong acid is not corrosive.

For option D, Acid is defined as compound with H atom and the H atom can be ionized in water. Without water, acid
cannot ionize H' to perform the acidic properties.

FEEETE A, FREHEMENE R IREE P oY i E -

TEHEIE B, pH=-log[H"], FTPAAA HHRE 2%, pH B A U2 &g -

FEBEIE C, JERE MR e A G aRERY -

LB D, MiERRE -LEaVENSA SR T LG TR KATERE - )2A/K > BerresdEkt H DUEHEA
BEHIMEE -

3. C

The empirical formula is a chemical formula showing the simplest integer ratio of atoms of each element present in a
substance.

The correct answer should be found by finding the empirical formula first.

EEUR b2 ERURYE TSR T 2 HHT R A R gL -

BN EME R EE St B -
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4. C
What is the criteria of the solution used in salt bridge?
1.  No reaction with the electrolyte
2. No formation of insoluble compound with the electrolyte
3. conduct electricity
HE
AgBr(s) is insoluble in water.
B G E IR AR T &R 2
I EEEEIIANE
2. HEENGENEYE
3. HE
AgBr(s) BAEIKAY ©

5. B

Actually the 4 options cannot be used to surely confirm the two compound are in the same homologous series. Amount
the 4 options, B is the most probable option. As the homologous series having the same functional group.

Functional group determine the chemcial properties of the organic compound.

For option A, empirical formula can be the same in different homologous series. For example, ketone and aldehyde.
For option C, molecular formula can be the same in different homologous series. For example, ketone and aldehyde.
For option D, number of carbon presence in the compound affects the boiling point.

4 EZEEPEIE A RE M 2E 2 L& RE 2] - WET B BERUIaiER - WAEZSIHAHENE
RER: - BEREATEZ ARSI EEME -

TREERE A, TEA IR RS H E R AT DURAH IR - BULIERAIEE -

PAEEEE C, FEA EMVREI 25 H o 73R ] LURAEEIRY - PIAIERATES -

WEEIE D, S TR BN L SV R H 2 -

6. C

To consider a preparation of a salt, we have to consider:

1. The feasibility of the reaction

2. The safety of the reaction

3. Purification of the product

The reaction of option A is explosive.

The reaction of option B cannot produce salt that can be separated.
By titration method, the condition in option C can be used to prepare salt.
No reaction for option D.

FESLG— BT - FREEHE

L RERYRE T

2. KiERTEZENE

3. EYHIAAL

TEBETE A W5 7E IR EIEN -

FEBETE B /2 A RE B rl et LAVEE -

PR TT 7R ] LAE B C fYsH S RZ L -

FEEETA D WA &R A N ERY -
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7. C
the oxidation number of H" is not changed.
Oxidation number of Metal Pb =0
Oxidation number of Pb in PbSO4 = +2
Oxidation number of Pb in PbO, = +4
An oxidising agent can oxidize other substance in a reaction. The oxidizing agent undergo reduction itself.
£ H e L BU A -
/7 Pb AU (L =0
£ PbSOy4 fJ Pb HIE(LH= +2
£ PbO, 1Y Pb HyFELE= +4
SALHIE R EP A E - S(EHE S ETER -

8. D
For option I, it increases the rate of Fe losing e” which is not cathodic protection.
For cathodic protection, the battery provides electrons to iron, preventing the formation of Fe** ions, and hence
inhibiting the rusting process.
Zinc can serve as a sacrificial protection.
Connect the iron object to a more reactive metal (e.g. Mg or Zn).

The more reactive metal corrodes instead of iron, because it loses electrons more readily.

RUEETH I B Gtk Fe L RB TR - WA ZRIRE -

B SRR T o PHIk Fe™ B FIRL - (eI 4 shabas4: -
FERESIE R -

SR B (A B — T Y < B (e.g. Mg B, Zn) i -
RSB EE: - MBI Y - REZSBREEHEEZET -

9. B
For the electrolysis of concentrated potassium nitrate solution,
H" will be preferentially discharged in cathode.
2¢ +2H"--> H,
OH' would be preferentially discharged in anode.
40H > O, + H,O + 4¢
Overall reaction: 4H' + 4OH - 2H, + O, + H,0O
The ratio of H, and O, produced is 2:1

TEEE g s e s o,

H & fe iR (B ER -

2¢ +2H"--> H,

OH &5 B -

40H > O, + H,O + 4¢

YE7E © 4H' + 40H > 2H, + O, + H,0
H, F1 Oyis SZJELLGIL 2:1
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10. D
Electrolysis can be used to extract different type of metal. So it can be used to be distinguish the metal.
When the metals are placed in the water, it has a fairly high chance that both of them are having or are not having
reaction with water.
When the metals are place in the acid, it has a fairly high chance that both of them are having or are not having
reaction with acid
Comparing with other answer, if one of the metal has a higher reactivity, it can displace the other metal’s nitrate
solution. (with an except for a pair of 2 very reactive metal which can react with water vigorously without carrying

out displacement reaction.)

RS R AT R AR 8 - FrLA A RE B

TETKEF > FEERCRAIE IR 2 FILA B 2 BHALE -

RETEE T - FEERCRAIRE IR 2 FILA B 2 BHALE -

MSEMER  EHE T ESEREAWN BB B AR T TR E e R o REERE - (BR
JRZ e A AR RE B KB TRIZUAY R BN T HE T EHA S JE - )
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11.

C
In this question, several concepts should be reviewed.
1. The solubility of a salt.
2. The limiting reagent
3. The calculation of concentration
For the reaction equation:
Pb(NO3)5(aq) + 2NaCl,g) = PbCly) + 2NaNO; ()
For ionic equation:
Pb™* () + 2C1 (uq) > PbCly
The number of mole of Pb** provided by Pb(NO3)ynq) = Volume(in dm3) x molarity x number of Pb**
per formula unit
= 100/1000 x0.05 x 1
= 0.005 mol
The number of mole of CI' provided by NaCl, = Volume(in dm’) x molarity x number of CI per
formula unit
= 100/1000 x0.05 x 1
= 0.005 mol

From the ionic equation, 0.005 mole of Pb*" has to reaction with 0.01mol of CI, so, CI is a limiting reactant.

number of mole of Cl—

The number of mole PbCl, =

]

=0.005/2
= 0.0025mol
Total ion removed from the solution = (The number of mole PbCl,) X (Number of ions in a formula unit which is

3)

=0.0025x3
=0.0075 mol
Remaining ions in the solution = total ion originally mixed - Total ion removed from the solution
=~ x0.05x 3+ x0.05x 2 —0.0075
1000 1000
=0.0175mol

Remaining ions inthe solution

Concentration of the ions in the solution = - -
total volume of the final solution

0.0175
= io0Fing
1000

=0.0875M
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e E T - FER AR -
1. EERYARRR
2. [RENEY)
3. RERETE
[ FETTRE =
Pb(NO3)aaq) + 2NaCliyg) > PbCly) + 2NaNOs )
BT 7R
Pb** 1) + 2C1 4q) > PbCly,
HH Pb(NO3)aag FEHLNT PO (EERSE =  BERE(LL dm® B EEfr) x EEFRIERE x
= 100/1000 x0.05 x 1

= 0.005 mol

H NaCleg 2L CTHEERI 8 = EERECL dm’ REEQr) x FERERE x
= 100/1000 x0.05 x 1
= 0.005 mol

H—X 219 P IEE

HF—EW CI & H

HH T FE 20540 » 0.005 mole fJ Pb™ HTEL 0.01mol fy CIRLE, Fril CIRIREREY)

PbCl, (AR S

=0.005/2
=0.0025mol
BRI ERAT4ERE T4 = (PbCL HIEERI 80 X ((ENE B T8 H 48%0(3))
=0.0025x3
=0.0075 mol
AR ER THYBET = IOLESIVEET-48% - ORI ERITAERET-5
= 2224 0.05x 3+ =2 x0.05x2—0.0075
i0a0 1000
=0.0175mol

R T - e e
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12. A
To form a hydrogen, there are two conditions
1. F/O/N provides lone pair electron
2. Hbond with F/O/N through covalent bond
NH;BCl; cannot fulfill both conditions

LR AR ET & 2 (EfR

I FO/N ${ENE 75

2. HELFON LIIEHRERHEES
NH;BCl; WATFF &R -

13. B
Fractional distillation of liquefied air used for producing nitrogen, oxygen and argon.
The member in group VII has color.
Burning with “pop” sound is the characteristic of hydrogen gas.
DERILZERMANEES £ &
B VIR R S EE RO
WREERFA T b BATRER

14. A
This is a redox reaction. (by calculation of oxidation number)

We can construct the full equation by 2 half equations.

HQO + HNOZ --> NO3- + 3H+ +2e
6e + 14H" + Cr,0;> --> 2Cr’* + TH,0
3HNO, + 5H'+ Cr,0;>  -->2Cr’* + 3NO; +4H,0

ERRLEFENE - (IREE(LEEED
HATETLARE 2 (e R A R A e, -

HQO + HNOZ --> NO3- + 3H+ +2e
6e + 14H" + Cr,0;> --> 2Cr’* + TH,0
3HNO, + 5H'+ Cr,0;>  -->2Cr’* + 3NO; +4H,0
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15. C
TWO general trends of electronegativity -

1. Electronegativity INCREASES across a period (from left to right).
2. Electronegativity DECREASES down a group (from top to bottom).
The degree of polarity depends on the different of electronegativity between two atoms.

A (A A S -

L EBEMEEA > EEEY -

2. wREET  BEMWER -
MRPERTA/INZ ] 2 (8 R THYE AT =R

16. B

Markovnikov’s rule

ERUERIFAHR

®  [n the addition of alkene and HX, the H atom will mainly attach to
the C atom of the C=C bond with larger number of H atoms.

TEMGEL HX HYUA e - H [ F 2 C=C g
ERARZ H EFH) CJF+ L -
major product
FAFY
Br

H
|

H——C——C——CHj
|

CHs

CH
\ / 3 /
c=—cC HBr
H

[
1
H CHj3
minor product
B4R
Eh 2 AR -
17. B

The double bond in benzene have different chemical properties between the double bond between alkenes.
FEARIR TR B A LR E R E

(A):

2C¢H;p+ 170, --> 12CO, + 10H,O

(B):

2C¢He + 150, --> 12CO, + 6H,0

18. B
Only SOy and NOy(,) can be produced by burning fossil fuel.

A SOxg I NOqyy AT EBIAEE LA 2E AL 0 PR -

10
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19. C
For option A, the oxidation number of CI changes from +7 to +5 which is a reduction.
For option B, the oxidation number of N changes from 0 to -3 which is a reduction.
For option C, the oxidation number of N changes from +1 to +2 which is an oxidation.
For option D, the oxidation number of S changes from +6 to +4 which is a reduction.
FEBEEE A > CLEYSE(LBh+7 EA+S > EREREFEA -
FEEESE B - N UR(LEh 0 8 5-3 - ISR RBREA -
FEBEEE C > N HySEALEh+1 #R+2  EERFA -
FEEEEED > S HyE(LEh+6 #A+4 > ERERFA -

20. C
Concentrated HNO;(aq) can react with non-reactive metals (e.g. Cu/ Ag) and form nitrogen dioxide (NO,(g), a brown
colour, toxic gas).

Conc.
Cu(s) + 4HNOjz(ag) — Cu(NOs)(aq) + 2H,O() + 2NOs(g)
—

nitrogen dioxide (brown)

Concentrated H,SO,(]) is a strong oxidizing agent, while dilute H,SO4(aq) has no oxidizing power.

Conc.
CU(S) + stO4(1) EE—— CuSO4(aq) + 2H20(1) + SOz(g)
H_J

sulphur dioxide

Copper can react with concentrated nitrate acid and concentrated sulphuric acid.
Copper (II) is blue in color instead of Copper metal.
2Cu + O, --> 2Cu0O

Sacrificial protection:
Connect the iron object to a more reactive metal fg44 14 (758 S HE R 2 VB & & -

22 HNO(aq) FJ B E MR (e.g. Cu/ A IE » LR ILEWNON(g) » —TEfEE - AHMNER) -
-
Cu(s) + 4HNOs(agg — Cu(NOsy)s(aq) + 2H,0(0) + 2NO(g)

——
TEME (BRf)
b JIfIE=S
Cu(s) + H,SO41) — CuSO4(aq) + 2H,0() + SOx(2)
——
AR

et HoSOu(1)y2—TisRE (LA - {EM HaSOs(aq IR A S ALAETT -
SEHE S B bR PR AR B S -

(DB T 2 PR EE <) -

2Cu + Oy --> 2Cu0O
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21. B
Properties Explanation
HE fRE
Soft and black solid Cyo sublimates at 600 °C, while graphite sublimates at > 4000 °C.
FORI R Y [ 3 Ceo 1Y 600 °C F-HE - {7 22]%> 4000 °C FEE -

Relatively low melting point

GEESEIQ(INER)ES T

Cgp has a simple molecular structure.

There are only weak van der Waal’s force between Cgy molecules.
Coo A TE B T 14517 -

Coo 73 TEI A AGIHTBIEEETT -

Soluble in non-polar solvent

AR IR AR

Cgo is soluble in many organic solvents (which are non-polar).

e.g. Cq is soluble in benzene / methyl benzene and form a purple solution.
ANEREF S A FERVA RS T (A A E R IR ) -

e.g. Coo AERA/REIE T - PR EUER -

Ceo has no any polar bond and it is a symmetrical molecule.

Hence, it is a non-polar compound.

Coo A EfEMERIESE - HE—8Ho T Hitee—JEEtibae? -

The van der Waal’s force between Cg, molecules are of comparable strength as

those in molecules of non-polar solvents.

Coo 7 T TEIHYS IR EE A58 E B B AR 70 1 [R5 [ JIARE -

Electrical insulator

WEGH

There are no mobile ions or delocalized electrons between Cgy molecules.

Coo 77 TTE1 2 BN Bl T ERHEE - -

However, Cgq, will be electrical conductive in the following situations :
B2 » FELANER ]S Coo BG4

1. Connecting Cgy molecules with each other through polymerization.

EWEFEIER > 18 Coo 77 T EAHEEEE—IEE -

2. Converting C¢y molecules into carbon nanotubes.

i Cao 53 FRL ARG

3. Cg molecule are doped with metal ions (e.g. K¥) into its structure.

BT (e.g. KNIZFEE] Coo Yy 45T -
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22. C

For option A:

Anode Cu--> Cu®* + 2¢”
Cathode e + Ag --> Ag
For option B:

Anode: Cu --> Cu** + 2¢”
Cathode: Cu”* + 2¢ -->Cu
For option C:

Anode: 4OH --> O, + 2H,0 + 4e”
Cathode: 2¢ + 2H' --> H,
For option D:

Anode: Cu--> Cu®* + 2¢”
Cathode: e + Na" --> Na

In option C, both anode and cathode produce gaseous product.

BE A

B ffi: Cu--> Cu®* + 2¢
fetin: e + Ag > Ag
#E B

B ffi: Cu --> Cu?t + 2¢”
Fefdi: Cu™ + 2e -->Cu
#iE C

Fatix: 40H --> O, + 2H,0 + 4¢e
fefi: 2¢” + 2H" --> H,
#iE D:

B ffi: Cu--> Cu®* + 2¢
f&fi: e + Na* --> Na

FEERE C » [GfiRIFa ik & e AL R B -

23. B
Graphite has giant covalent structure, during melting a lot of energy is needed to break down the strong covalent
bond between atoms. Hence, it has a high melting point.

Weak van der Waals’ force exist between layers of carbon atoms.

—®  Layers can slip over each other without breaking.
—®  QGraphite is soft and slippery.
—®  QGraphite can be used as lubricants.

A BRI EATHE o ISR R EAR SRR T 2 M5 RR L8 - Frila SR S Ehs -
BT 2 e U A T g a R A EE ST
—®» RETREAAEE - NS -
— >  OEFERERUEH -
—»  OEAEREERE -
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24. A
Rusting can be prevented by attaching a layer which isolate oxygen and water from iron.
Tin-plating
Widely used for protecting food cans made of iron because Sn** ion is non-toxic.
However, once the tin layer has been scratched to expose the iron underneath, rusting is speeded up.
Because tin (Sn) is a less reactive metal then iron (Fe), iron loses electrons more readily when attaching to tin.

TESHR I E— IR EEFMKYE - DIk A a4 -
5]

H R RSB B IHETE - AR ST AR -

B2 - IR @SR TR R TR - B EEE itk -

DR R $7(Sn)ic i (Fe) Gt » E LS PEaNT - MEm SR RET -
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25. A

Related concept of option A:

Across a period from left to right, the atomic radius decrease (e.g. Li > Be > B > C).

Because the number of protons increase, while the number of electron shells remain unchanged, which increase the effective
nuclear charge of the atom.

The attraction between the nucleus and outermost electrons increase.

Outermost electrons are thus closer to the nucleus.

Down the group, the atomic radius gradually increase (e.g. Rb > K > Na > Li).

As down the group, each successive element has one more filled inner shell than the previous element in the same group.
More electron shells increase the shielding effect, which reduce the effective nuclear charge , and therefore lower the attraction
between the nucleus and outermost electrons.

Outermost electrons are thus farther away from the nucleus.

Related concept of option B:

For elements of period 2 and 3,

Melting point steadily increase from Group I to Group III.

Group I to III elements are metals (except baron, which is a semi-metal with giant covalent structure).

In the giant metallic structure, there are strong metallic bonds formed between metal ions and delocalized electrons.
From Group I to III, since the number of outermost shell electrons of elements increase,

the electrons involved on the metallic bond increase as well.

Moreover, the charge of metal ions also increase, the strength of metallic bond is thus increase from Group I to III.

The melting point is maximum at Group IV.

Both C and Si have the highest melting point in their own period.
Both C and Si form giant covalent structure in which atom form strong covalent bonds with other atoms.
Large amount of energy is required to break the covalent bonds.

Melting point decrease sharply at group V.
Both nitrogen and phosphorus have simple molecular structure, their molecules are held by weak van der Waals’ forces.

Melting points show slightly variation but low for Group V to VIL.

They are usually diatomic molecules, so that the molecules are also attracted by weak van der Waals’ forces.

Sulphur has a crown shaped Sg molecular structure, while phosphorus (white) has a tetrahedral P, structure.

Since the strength of van der Waals’forces are consistent with the molecular size, the melting point order in period 3 : Sg > Py
> Cl, > Ar.

Related concept of option C:

The reactivity of group I elements increase down the group.
The reactivity of group II elements increase down the group.
The reactivity of group VII elements decrease down the group.

Related concept of option D:

Electronegativity increases across a period

From left to right :

The number of protons increases, but the number of electron shells remains unchanged.
The effective nuclear charge increases.

The bond pair electrons are attracted toward the nucleus more strongly.
.".Higher electronegativity.

Electronegativity decreases down a group

From top to bottom

The number of electron shells increase, so that the atomic radius increase.
The distance between bond pair electrons and the nucleus increase.

The effective nuclear charge decreases.

the bond pair electrons are attracted toward the nucleus less strongly.
.".lower electronegativity.
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3 A e

WHEEAEEA  RT¥EED (eg.Li>Be>B>C) -

BB TEE BF > mETFEBREE RIS > SE8E A SUZ BRI -
R 2B B Y N B R 5 | 7 BT -

ey NEE T E Az EEEE R D o

AR > JRTFEN (e.g. Rb>K>Na>Li) -

WIRITTT » EHE TR SRR —E R R 2 — [ EEA BTN -

BT NIE S HASENE I > S AR ERTRD > (R TR EL i SN B RIS | T TR
AN BT B AL R R A

3 B ot

BIFNEE 2 F0 3 BHACE -

JEEREEE 1IEESE I JERE L7 -

F 1R W FE TR AESECGE Ve A BRI MESEEN 2B -

TFERSEGERET BT E TR aRe e E i -

HEE EE G s/NEE R ENI - eSS EEnE 8 E WA - 1 - e EmEEFAvER L7
SESEAERE S TS T ER -

B 1V SR R BT RS -
C 70 Si HyARE EM BRI R R -

C I Si ST E RIS AS S - T2 RT3 KRS -
W ERET AR R -

BV RHER B TR -
FRIB B o T4518 - MR TE AR RMesH b ufEES -

%V ZE VI RHYERRE - [HE8MEB(E -

efEE SR ToT  EMs T EE e e fEE s -

WEA SR Sy 7714518 > W(E 0 A B A IR ESIPHY Py 73146518 -

FHHYSUIEEE ST HYSRE S 7> THYBS RS IO - IS 3 I CRAVIERS © Sg>Py>CL > Ar e

B2 C HpBE:
SHLTTT 58 1 BT AMERIRY -
LTI 58 T BT RSB IR -
LT - 5 VI BTSSR, -

3 D ot
BEMITE AR AR
HAEEA:
BFHE B BE R E RS
HRZE R BT
SREE T Hr e wasafy s | S e R A e

o AN -

BEEMLER L2 T’

HEET:

BT EBE T HILET A -

SR B T B A% TR EE R A
AL RS M -

O T e IR S [ IR A JE X -
BRI -
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26.

27.

28.

A

In option A, two molecules are not Superimposable.

FEBEIE A, 2 {E 7 T A REER A -

D for English paper, C FyH1 & EZE
Catalyst can increase the rate of the reaction but not the yield of the reaction.

The effect of surface area on reaction rate

For solid reactant, a finer particles means a higher surface area to volume ratio. A larger surface area would lead to

more collisions per unit mass of the solid reactant and higher reaction rate.

The effect of temperature change on reaction rate
For all reactions (either exothermic or endothermic) :

1. When Temperature 1, kinetic energy of reactant particles 1,
2. Total number of particles with kinetic energy = Ea 1,
3. number of effective collisions 1, rate 1

fRALTRI AT A SO ERY R - {EARRERg ISR -

R A SR ARAT

HINER S EY) - BRSOl - HARRI AR -
[ZTEMHIFR AR > FERA RN G - NI EHERE L7t -

AU P S S AR AT R

HIN I E (GEEm ARy
L ERET > KIEVIRLTHIEhEE
2. FEEIRE = Ba iR F4EHHE?
3. HAGHERIRE o AR

A

Common

oxides

¥ REE

Na,O(s)

MgO(s)

AL,O5(s)

SiO(s)

P,O(s)

SOx(g)

CLO(g)

Acid-base

properties

R lE

basic

W

amphoteric

Mt

acidic

Azt

Reaction with
H,0
1 H,0 MY FE

vigorously
BIZUZ T
Na,O + H,0
-

2NaOH(aq)

slowly
18 L TE
MgO + H,O
-

Mg(OH),(s)

vigorously
RIZUR e
P4Oyo +
6H,0 —
4H:PO,(aq)

SO, + H20

—

H,S05(aq)

CL,O + H,0
N

2HOCl(aq)
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29.

Br
Br
Br\/\/ Br
Br

D

Br

CH
Br 3 H H
ﬂ\\\\\\‘ Br \\\\\\\ CH 3
Br

30.

33.

Br
D

For a reaction that can be measured by weight difference, it has to show a significant change in weight.

H; is too light to be sensed. The accurate of the experimental result is not high.

HREBE A ENE - ENERES EHBENEESE - H, WEEE 8K  SFHERIVER
AEHEA

B
As C is in solid state, it would not be included in the Kc expression.

W C FEMERE - B EEFEE Ke HUFRER -

[Dlegm

So, Ke = [Al sgme[Blegm

_ [1(’25]eqlm
Ke = 11/25Teqml2/251eqm

Kc = 12.5 mol 'dm®

C

In the description, we can understand it as the Dy, (product) is removed. So the equilibrium position will shift to
the right. However, the increment of D, cannot cover the removal of the D).

FEfHe - FMTA DIRIAE Do(BEY) #itgh: - FRRLPEIIBEERREIGTT - R > Dy HPEITREEIDH D
IR -

B
In the new condition, all the reactants and products will be in aqueous state. So, the new Kc expression will be

[cl egm [Dlegm
Ke = u
[Al sgm[Bleqm
[cl [D]
U= e
Qc=1

Qc<Kc, So, the reaction will be shifted to the product side. As a result, the concentration of B will be lower.

TERTIRIET » BT Y S TEVIRIZE AR K ROIRRE » FrbA - 3ty Ke ik
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_ [l egm [Dlegm
Ke = [Al sgm[Bleqm
[l [D]
Qe = L
Qc=1

Qc<Ke, NKIEGHREEEYT - NI > B AVREGR(K -

34. D
This compound can form hydrogen bond with water.
After the reaction with LiAlH,/dry ether, following by H*, some optical isomers present.
It is polar as the polar bonds cannot be cancelled out each other.
The carboxylic acid can react with NH;

ZALEYIREEK A i -

FEHL LIAIHY/RZR, BEIRIIA HY By e & A Rt iehs -
BRI o N RS MR PSR & EATEH -

F I RES NH; FJE -

35. C
Total bonds are broken in the reaction:
2 H-H bonds
1 O=0 bond
Total bonds are formed in the reaction:
4 H-O bonds
For bond breaking, energy has to be gained.
For bond breaking, energy is released.
So, the enthalpy change is 2x+y-4z
FE S E R BRAY i
2H-H ##
10=0 ##
S e 8k AR A
4H-O
FEFREVIERE T > TR
A PSRBT - GFEHAER -
FTEL > Ja8 Fy 2x+y-4z

36. A
When the concentration decease, the rate of effective collision decrease. Hence, the rate of reaction
decreased.

B N AR ) > LR R AR
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1(a)

1(b)

2(a)

2(b)

2(¢c)

3(a)

3(b)

3(¢c)

(Simple) distillation(1)
(REE)ZERE (D

The set-up cannot separate methanol and ethanol(1)
as methanol and ethanol has similar boiling point(1)
ZEE AT BT LB

DA s FR B A 2B A R AT HRRE(1)

Let the relative atomic mass of element X be y.

Y %100% =88.9% (1)
y+2

y=16

Hence, element X should be oxygen.(1)

ROTR X HHHRTEE Ry ©

Y %100% =88.9% (1)
y+2

y=16
KT X EZE - (1)

HY (1)

The statement is wrong.(1)

As XH; can form hydrogen bond between the molecules, while there are weak Van Der Waals force  between the
compound in (b).More energy is needed to break down the hydrogen bond than Van Der ~ Waals force.(1)
FEPRAUESEERAY - (1)

W XH, REFAER T T Z IRV E S, NBEOILEY) R A FIHCUEES] - IR U E T E SRR
FRLIBHRE G - (1)

e

Direct heating of paraffin causes the evaporation of paraffin very fast/faster than the rate of cracking(1)
the paraffin leave the test tube without carrying out cracking (1)

E%M%Eﬂﬁiﬁﬂ SRR YA S MR R A TR R (1)

TR AR & ELREREREEVE - (D)

The gas can be not able to react with water/insoluble in water.(any one)(1)

Structural characteristics: don’t consist of: H atom which bond with EO,N atom/ F, O, N with  lone pair
electron.(any one) (1)

Z RS TBEEUKSBAERK - ((FEA—IH)(1)

GifERHEC AR P EON JEr HESRGHY H [FT/AYIE THM EON F - ((Ef[—IH)(1)

Provide extra small hydrogencarbons as fuel to meet the need.(1)
Provide alkene to be the raw material of plastics.(1)

TRt MY DR S LS YIRIERREL - DUReEFRK - (D
FERUEIE U E BB A R - (D)
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4(a) A known concentration solution is called standard solution. (1)

TRV R 2 B R R T AT - (1)

4(b) As an indicator for the titration. (1)

1E Ry AmfERAl - (1)
4(c) 28,057-->8,06 +2¢ (1)

4(d) from brown to dark blue.(1)
HF RO EE R - (1)
4(e) Dyag + 282032>(aq)">S4062>+2r(aq)

17.9
—x1
Number of mole of 82032’ reacted= 1000

=0.0179 mol
.017

Number of mole of I, reacted = 0 02 2

=8.95x10mol
Mass of I, in sample =8.95x107x126.9 x 2

=227151g

2.27151

Percentage by mass = WXIOO%

83.2% (corr. to. 3.sig. fig.)

IZ(aq) + 282032>(aq)">S4062>+2r(aq)

17.9 1
TR ER S,0, e %y = 1000
=0.0179 mol
0.0179
LA TERY L YRR 24 = :
=8.95x10"mol
L {EEEANEE =8.95x107x126.9 x 2
=227151g
2.27151
BHEETE = 22251009
BEHSL T A

= 83.2% (corr. to. 3.sig. fig.)
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5(a) Percentage difference:

(35.5%2+12%x2+2)—(12%x2+4)

x100%
(12x2+4)
=246%
Elap= 5
(35.5%2+12%x2+2)—(12%x2+4) < 100%
(12x2+4)
=246%

5(b) Polyermer (i), the C-Cl bond in that is more reactive(1) than inert C-H bond.(1)
FEY30), C-Cl #ELRUE - CLELTEIENY C-H B 5 TR E -

*6. Add 3 substances to the water, sodium burns with a golden yellow flame. So, sodium is the most reactive metal.
Add the remaining 2 substances to the hydrochloric acid, only magnesium give out colorless gas
bubbles and dissolve. Don’t put the sodium into the hydrochloric acid, as it is explosive.
Reactivity: Na>Ca>Cu. Avoid adding hydrochloric acid before identified the sodium.
effective communication.(1)
BOA 3 (EPVEEIK S - S REEAE Bt - (1)
RHESYHEN @& - JABREwE HEORR - (D
[ FEM:: Na>Ca>Cu. HERIIASE QENE - NERBIEER - (D
AREE - (D)

WH LR HHE Na, Ca . Cu 735 HCL & E AT 2 53,[A K Na LA HC €n@1E,JEF iahs.
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7(a) Cu’q+20H 4 -> Cu(OH)y
Blue precipitate formed.
Cu(OH)y(s) + NHi (o) “>[CU(NH3)2]2+(aq) + OH ()

Under excess NHj(,q) the blue precipitate dissolved. A deep blue solution formed.

Cu™ g+ 20H gy > Cu(OH)y,)

I URYIAERK, -

Cu(OH)y ) + NHjaq) ~->[Cu(NH3),]™ o) + OH (o)

TEMENT NHawg) [ EEIUBYIARE - FECITERG LR -

7(b) It will change from purple to colorless.
oxidizing agent (KMnOy,)

[0] & LA KMnO,

SALAI(KMnO, 5 G R il pl e -

H-C H -
- + H,O +[O]

8(a) The enthalpy change when ONE mole of a substance is burnt completely in oxygen under standard condition.

PR T - — BRI E I SR T 58 BRI HYIEEE -

8(b) C3H80(1) + 9/202(g) --> SCOZ(g) + 4H20(1)
No mark for the answer without physical state.

SAYEIRRE T 8

8(c) AH®° = ZXAH% [product] -ZAH® [reactant] (1)
Let the standard enthalpy change of formation of propan-1-ol be y.
-2021 =(-393.5x3)+(-285.8 x4)-y (1)
y =-302.7kJmol ™ (1)

AH® = XZAH [EY)] -ZaH [AR30)
- 1B A R Ny y.
2021 =(-393.5x 3) + (-285.8 x 4)- y (1)
y =-302.7kJmol™ (1)
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8(d) No(1), As the reaction would not occur under standard conditions. ~Side reactions occur. (1)

), RSB IE ErEERAEAET - BRI IEHIAET - ()
B MERRRERET 485 -

9(a) Zn-->Zn* +2¢
Cu --> Cu™* + 2¢

9(b) The purification cannot be done.(1) As the Ag" in the electrolyte will be preferentially discharged rather than Cu™,
there is Ag s coating on the surface of the cathode.(1)
WUERRESER (1) BRIEEMT Ag® GLL Cu™ (B0 - & Ag TERRMIVRE LR - (1)
9(c) Cu?* in the solution is blue in color. (D
The concentration of it is directly proportional to the color intensity.(1)
BT Cu™ L)
R BB (R R B IR EERY -

9(d) The concentration decreased = 1M-0.45M = 0.55M
Number of mole of Cu formed in cathode when Zn is discharge in anode
=0.55x1
=0.55mol (1)

Number of mole of Zn discharged = 0.55mol

Mass of Zinc = 35.97¢g

Assume there is only zinc and copper in the impure copper

Percentage by mass of copper = 40-35.97/40 x100%
=10% (1)

TEATERE= 1M-0.45M = 0.55M

PR R M BRI E PR A AR A

=0.55x1

=0.55mol (1)

TN Zn HIEERR L = 0.55mol

FEVE R =3597¢g

(s e o A SR

HrTEE T

=40-35.97/40 x100%

=10% (1)

9(e) CannoteThe Ca reacts with water to form Ca(OH), which release OH- to the solution. The OH" combine with Zn**
to form an insoluble Zn(OH), So, Zn** cannot discharge in cathode.(2)
HE - S5 BUKIR LR G FET OH-Z4M Ca(OH), - OH-&8 Zn™ &5&4:pAIAN Zn(OH), . ATl
Zn" FHEACIE MG - (2)
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PART 11

*

10
1.A known amounts of CH;COOC,H;(1) and NaOH(aq) are mixed. The time is recorded (t = 0).(1)
2.A fixed volume (e.g. 10 cm?®) of the reaction mixture is withdrawn by a pipette at regular time
intervals (e.g. every 5 minutes), (1)
3.and is transferred to a conical flask containing some ice water.(1)
4.This solution is then titrated against standard HCI(aq) using phenolphthalein as indicator.(1)
5.The amount of NaOH(aq) remained in the reaction mixture at each time intervals can be determined by the titration results
and plot a graph to find the rate of reaction. (1)
effective communication(1)
EEAIEETEY CH;COOC,Hs(Df] NaOH(aq)JE & » MECERIFE(t=0) < (1)
HIE—E R e.g. &5 578 - FREHE—EE S e.e. 10 cm)HIRIEREYI(1)
MRFHEERS B — A AOKHISER AT (1)
FIFHEAE HCl(aq)iB e 28K » A BRI EHERA - (1)
R EER - nEt R B IFRIEES - NaOH(aq)fE R IER &V HIFEER R - 048 HHAH FERY B DAk H R R (1)
AREE)
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11(a) Kc = [H][A-]/[HA] (1)

11(b)

HA H* A-
Initial concentration (1/0.HM oM oM
Change in concentration -X +X +X
Final concentration 10-x X X

Kc = [H][A-]/[HA]

2.00x10™"°= x*/(10-x)

X =4.47x10°Mor x = —4.47x10'5M(rejected) (D)
Hence the concentration of H" is 4.47x10'M

pH= -log[H"]
pH=4.35 (1)

HA H' A-
ARV RE (1/0.0)M oM oM
TRERICCE X +X X
SR 10-x X X

Kc = [H*][A-]/[HA]

2.00x10™""= x*/(10-x)

X = 4.47x10°Mor x = -4.47x10°M(rejected) (1)
PRI H ARE Fy 4.47x10M

pH= -log[H"]
pH=4.35 (1)
11ci

F kRS, = (1 x 1.277) /318.32 - 4.01x10™mol (1)
2 FERIELRI Fy 1:1
PRIEE, NaOH Fre& I Ef S = 4.01x10” mol (1)

1

With high molar mass.(1)When the molar mass of the indicator lower, more alkaline in needed to neutralize it.(1)

EASNERER - (DEETHNVEREREFE > EZNRFEZANTAE - (D
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12ai

Heat/H,SOy(1)condensation/esterification/condensation polymerisation. (1)

IEVHSOu(D4t & 1F F/ERLIE A G E G TERI(D)
12aii.

F F
HO o % OH
*
o o

or

F
n

With the corresponding answer with 12ai.

B 12ai HYEFHIE -

12bi

As the two products are enantiomer which has the same physically property except optical property. (1)

By 2 MY R E P iR T IO B TAEEE—E - (D
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12bii
For one of the optical isomer A; it can form a compound with B as the following conformations.

Heo—{Et R A BEHL B Lk —(LEYILA THIERE -

H
“\\\\F H @ ‘\\\\\OH Y OH
s ' = ,\\\\\\ B 5 l i ﬂ o H
O F O F

The most stable conformation: with 2 hydrogen bonds FAfZ EHIIFEE © A 2 &5
T The compound stays as the most stable conformation. (the one with more intramolecular hydrogen as more energy is
needed to rotate the bond).

{bEVG URRENPRREE - (ARSI THNNEEIPRREREE - NAEERIPEREE SR -

For one of the optical isomer A, it can form a compound with B as the following conformations.

Ho—{E5et B ApE8 B LRk —(LEVRLA TP -

H
H @ ‘\\\\\ F H O H
N \k“““\H@ 5 " ﬂ \\\H
F 0 F

The O show the possible intramolecular hydrogen bond form by the molecules in different conformation.

O

The compound stays as the more stable conformation. (the one more intramolecular hydrogen as more energy is needed
to rotate the bond).

O %—T‘uﬁf AETEREATRE AL Ry T EEREHIIR T - (LG URIBERTIREFAE - (MER &R 57 T RIS
REERISE - NHEEHIPREREE SRR - e baVRiBErPRR RRE Lk —40 TNHEs -

The more intramolecular hydrogen bond, the less intermolecular hydrogen bond. As a result, there are boiling point

different between two compounds which can be separated.

WEH TN - BN TNSHAR - I > ShRE AR - Wima DURES S 2 ELay) -
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13.
4)

@]
X e CH;Ol/H' “
heat under reflux
OH OCH;
e 0 1. LiAlH,/dry ether HOV\{O
—_—
\/Y —

2

O

OCHs OCH,
HO o NaOH HO 0
—_— -
Heat \/Y
OCHs O'Na*

o
Conc. H,SO4 /Y
—_— /

Or
/\).L 1. NaBH,/dry ether /\)k
o 2. H;0" HO OH
HO
)

HO\AKO
O'Na*
0
OH
0]
0O
Conc. HySO4aq) /\)J\
Tz OH
OH
4

Heat under reflux: [0]}7 jIZh
Dry ether:FZ i
Conc.: 2
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14(a) Fe’* acts as a catalyst (1)

Fe™* {EBMEALH (1)

14(b) Fe®* has different oxidation state. (D

Fe** AR EIIE LR

14(c) As the reaction progress, the product would not affect the reaction itself.(1)
When the concentration decease, the rate of effective collision decrease. Hence, the rate of reaction decreased. (1)
BT - EEYNLA S B SE -
BRI TR - ARt gD o KRR T -

14(d) During the reaction, OH- formed . Fe®* and OH form an insoluble Fe(OH),. (1)As a result, the Fe™ is
removed. When the catalyst removed, the rate of reaction decreased. (1)
FEREMEIRT > OH gk - Fe™ Bl OH A:pRIBH] Fe(OH),. (1) It » Fe™* #ifgk - E LRIk
% » SRERFAM T -
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