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Paper 1 
卷一 
 
Section A 

甲部 

 
1 D 11 A 21 D 31 C 

2 B 12 A 22 A 32 B 

3 B A 13 C 23 B 33 D 

4 D 14 C 24 C 34 A C 

5 C 15 B 25 B 
 

35 C 

6 D 16 A 26 D 36 A 

7 D 17 C 27 C  

8 D 18 B 28 D  

9 A 19 D 29 A  

10 D 20 C 30 B  
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Section B 

乙部 

 
1(a) ( : Lv2) 
  2,8,18,8,1 (1) 
 
1(b) ( : 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) 
 
 2  
    x% = 1-y% 
  
 85(1-y%) + 87(y%) = 85.5 
     y = 25%(1) 
 , x = 75%(1) 
 
  
1(c) ( : Lv2) 

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

 (1) 
 
 
1(d) ( : Lv2) 
 Potassium will give out a lilac flame but Rubidium does not./ Potassium will float on the 
 water but Rubidium will sink.(1) 
 / (1) 
 
1(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 Rb  
 Li+ Rb+ (1) 
 Li+ (1) 

 

Comment: 留意此題目為比較題型，考生需要比較 Li 和 Rb，不應分別指出 Li 有兩層電子殼 

  (electron shell)而 Rb 有 5 層。 
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2(a) ( : 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. 
   
 
  

 
 

 
2(b) ( : Lv4) 

    (1) 
 
2(c) ( : Lv4) 

NH3BF3 has a higher boiling point than NH3BCl3.(1) 
 There are hydrogen bonds between the molecules of NH3BF3. But only van der waal’s force 
 between NH3BCl3. (1) 
 More energy is needed to break the stronger hydrogen bond.(1) 
 NH3BF3 NH3BCl3 (1) 
 NH3BF3 NH3BCl3 (1) 
 (1) 

Comment: 考生沒有留意比較對象為 C/Si 的氧化物(oxides)而直接比較 Si 和 C。 

   答案需要指出熔解時拆解的吸引力而非單單指出物質中有的吸引力。 

   i.e. CO2 中亦有共價鍵(covalent bond)，但不會在熔解過程中拆解。 

   正確指出那種氧化物(oxides)有有更高的熔點(1) 

   正確指出兩種氧化物的結構(structure of the oxides)(1) 

   正指指出要拆解的吸引力(attraction)(1) 
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Comment: 考生於比較分子(molecules)的沸點(boiling point)/熔點(melting point)題目時宜先考

   慮氫鍵(hydrogen bond)的存在。 
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3(a) ( : Lv2) 
 NH3(g) + HCl(g)  NH4Cl(s) 
 Allow the gas react with hydrogen chloride, dense white fumes will be observed. 
 (1) 

 
 
3(b)(i) ( : Lv4) 
  As NH3 is soluble in water, some of NH3 dissolved in the solution.(1) 
  NH3 NH3 (1) 
 
3(b)(ii) ( : Lv5) 

(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. 

NH3 (1) 
 
  

Comment: 考生需要留意 NH3 將濕潤的紅色石蕊試紙(wet red litmus paper) 並非化學測試。 
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4(a) ( : Lv2) 
Initiation(1) 

 (1) 
 
4(b) ( : Lv3) 

(1) 
 ( ) 
 
4(c)(i) ( : Lv2) 
  Using limited Cl2(1) 

  Cl2(1) 
 ( Cl2) 

 
4(c)(ii) ( : Lv5**) 

  (1) 
  There are more site for H.(1) 
  H(1) 
 

Comment: 此處控制主生成物(Major product)需要留意的是 Cl2 及烷烴(Alkanes)的份量比例，單

   單指出 Cl2 的份量而沒有顧及烷烴(Alkanes)的份量不能得分。 
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5(a) ( : 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 Fe2+. 

  E Fe Fe2+ (1) 

 
 
5(b) ( : Lv2) 
  Al2O3 will be formed when Aluminium contact with O2.(1) 
  Al2O3 can block the oxygen and water. Hence, it can act as a protective layer. (1) 
  Fe2O3 nH2O will be peeled off, hence, the iron can react with H2O and O2.(1) 
 
  Al2O3 O2 (1) 
  Al2O3 (1) 
  Fe2O3 nH2O Fe H2O O2 (1) 
 

Comment: E 採用比 Fe 活潑(reactive)的金屬並非最佳解釋，因為若 F 比 E 活潑(reactive)時 E

會      作為化學電池(chemical cell)的正極(positive electrode)反而會加快鐵的生鏽(rusting)。 
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6(a) ( : Lv4) 
NO (1) 
1. H2O is liquid in standard condition. (1) 
2. The coefficient of C2H5NO2 is not 1. (1) 
  

  
1. H2O (1) 
2. C2H5NO2 1 (1) 
 
6(b) ( : Lv5*) 
Bond broken during the reaction:  
 
2 x N-H, 1 x C-N, 2 x C-H, 1 x C-C, 1 x C=O, 1 x C-O,1 x O-H and 9/4 O=O 
 
Energy required for bond breaking:  
 
2 x 391 + 286 + 2 x 414 + 346 + 804 + 358 + 463 + 9/4 x 498 = 4987.5kJmol-1(1) 
 
Bond formed during the reaction:  
 
4 x C=O, 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(1) 

 

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

: 2 x N-H, 1 x C-N, 2 x C-H, 1 x C-C, 1 x C=O, 1 x C-O,1 x O-H 9/4 O=O 
: 2 x 391 + 286 + 2 x 414 + 346 + 804 + 358 + 463 + 9/4 x 498 

     = 4987.5kJmol-1(1) 
 

: 4 x C=O, 5 x O-H  1/2 x N≡N 
: 4 x 804 + 5 x 463 + 1/2 x 945 = 6003.5kJmol-1(1) 

 
 = +4987.5 + (-6003.5) 

   = -1016 kJmol-1 (1) 
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6(c) ( : Lv5*) 
Let the mass of C6H14 in the mixture be x g, then, mass of C2H5NO2 is (10-x) g(1) 
 
No. of mole of C6H14 = x/(12x6+14)  
 
No. of mole of C2H5NO2 = (10-x)/(12 x 2 + 5 + 14 + 16 x 2) 
 
Energy released during combustion =     × (−4163) +       × (−1016) =  −243.88(1) 
 
By solving the equation, x equals to 3.11 
 
So, the mass of C6H14 is 3.11g(1) 
Then, the mass of C2H5NO2 = 6.89g(1) 
 

C6H14 x g, C2H5NO2 (10-x) g(1) 
C6H14  = x/(12x6+14)  
C2H5NO2  = x/(12 x 2 + 5 + 14 + 16 x 2)     × (−4163) +       × (−1016) =  −243.88(1) 

x 3.11 
 

C6H14 3.11g(1) 
C2H5NO2  = 6.89g(1) 
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7(a) ( : Lv4) 
No, As H2SO4 reacts with CaCO3 to form an insoluble CaSO4(s) which prevent further 
reaction    

  between the acid and CaCO3. (1) 
  H2SO4 CaCO3 CaSO4(s) CaCO3

(1) 
 
7(b) ( : Lv2) 
  Transfer the solution to 500.0 cm3 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) 
  500.0 cm3 (1) 
  /
 (1) 
 
7(c) ( : Lv4) 
  2HCl(aq) + CaCO3(s)  CaCl2(aq) + H2O(l) + CO2(g) 
  NaOH(aq) + HCl(aq)  NaCl(aq) + H2O(l) 
 
  no. of mole of NaOH reacted = 17/1000 x 1.0 = 0.017mol 
  no. of mole of HCl reacted with NaOH = 0.017mol 
  no. of mole of HCl in 500cm3 = 0.017 x20 = 0.34146mol 
  no. of mole of HCl added = 200/1000 x 2.0 = 0.4mol 
  no. of mole of HCl 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) = 2.93g 
  percentage by mass of CaCO3 in the sample = 2.93/3 =97.7% 
 
  2HCl(aq) + CaCO3(s)  CaCl2(aq) + H2O(l) + CO2(g) 
  NaOH(aq) + HCl(aq)  NaCl(aq) + H2O(l) 
 
  NaOH  = 17/1000 x 1.0 = 0.017mol 
  NaOH HCl  = 0.017mol 
  500 cm3 HCl  = 0.017 x20 = 0.34146mol 
  HCl  = 200/1000 x 2.0 = 0.4mol 
  CaCO3 HCl  = 0.4 - 0.34146 = 0.05854mol 
  CaCO3  = 0.05852/2 = 0.02927mol 
  CaCO3  = 0.02927 x (40.1+ 12 + 16x3) = 2.93g 
  CaCO3  = 2.93/3 =97.7% 
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Comment: 於考試卷的題目有錯，為此致歉。 

    若於該題目中，有計算 mol 得 1 分 

    若於該題目中，有計算稀釋比例(dilution rate)得 1 分 

    若於該題目中，能有計算質量百分比(percentage by mass) 得 1 分 
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8(a) ( : Lv3) 
  Anode:  2Cl-  Cl2 + 2e-(1) 
  Cathode: 2H+ + 2e-  H2(1) 

 
  : 2Cl-  Cl2 + 2e- (1) 

  : 2H+ + 2e-  H2(1) 
 
8(b) ( : Lv5) 
  This expected result is incorrect. (1) 
  Cl- preferentially discharged because of the high concentration of Cl-. (1) 

During the reaction, the concentration of Cl- 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 Cl- existing in the solution. 
 
  (1) 
  Cl- Cl- (1) 
  Cl- OH- (1) 
  Cl- 
 
 
8(c) ( : Lv4) 
  Pass through the gas into test tube containing NaBr(aq) and NaI(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 NaI would give a violet color.   (1) 
  NaBr(aq) NaI(aq)  
  (1) 
  NaBr(aq) (1) 
  NaI(aq) (1) 
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9. ( : Lv4) 
Chemical knowledge 

 Dish with a NaCl, phenolphthalein and K3Fe(CN)6, 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) 
 
  
 NaCl, 酞  K3Fe(CN)6 Fe Zn  Fe Cu (1) 
 Cu Fe Zn Fe (1) 
 Cu Fe
 (1) 
 (1) 
 (1) 
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10. ( : Lv4) 

 

 
 

(3)
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11. ( : 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) 
 
  

 (1) 
 (1) 
 (1) 
 (1) 
 (1) 

 (1)
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12(a) ( : Lv4) 
ethanedioic acid (1) 

   2-bromo-2-chloroethane-1,1-diol 2- -2- -1,1- (1) 
 
12(b) ( : Lv4) 

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

(2)  
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13(a)(i) ( : Lv4) 
Average rate of the reaction.(1) 

  (1) 
 
13(a)(ii) ( : Lv4) 

As the concentration of the HCl will change during the reaction. (1) 
   The average rate cannot show the rate corresponding to the concentration. (1)   
  Initial rate should be used.(1) 
  HCl (1) 
  (1) 
  (1) 
 
13(b) ( : 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) 
  (1) 
    (1) 
 
14(a)(i) ( : Lv4) 
  z: SiO2(1) 
 
14(a)(ii) ( : Lv2) 
  SiO2 + 2NaOH --> Na2SiO3 +H2O(1) 
 
14(b) ( : Lv3) 
  X:Al2O3(1) 
  ZnO(1) 

 
 
14(c)(i) ( : Lv2) 
  Na2O(1) 
 
14(c)(ii) ( : Lv4) 
  Add the substance to H2O than adding to Al(NO3)3 until excess, if there are white  
  precipitate formed then redissolve, it should be the oxide of sodium amount period  
  three. 
  Al(NO3)3

   
  Na2O + H2O --> 2NaOH 
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Paper 2 
卷二 
 
1(a)(i) 
Toxic mercury is used(1) 

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

(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) 

/ (1)or 
(1)or 

(1) 
 
1(b)(i)(1) 
N2 + 3H2 2NH3 (1) 
Finely divided iron(1) 

(1) 
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1(b)(i)(2) 

(1) 
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) 

 
 

(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) 

 
(1) 

(1) 
 
1(b)(ii) 
Nitrogen: fractional distillation of liquefied air(1) 

: (1) 
Hydrogen: syngas(1) 

: (1) 
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1(c)(i) 
 
 
 
 
 
 
 
 
 
 
 
 
              [4] 
1(c)(ii) 
 
Forward reaction rate = backward reaction rate [1] 
 

1(c)(iii)  
 
k1[X][Y] = k-1[Z]   
 𝒌𝟏𝒌 𝟏 = [𝒁][𝑿][𝒀]  [1] 
 
1(c)(vi)  
 

k1 = A1e-Ea/RT 

 

k-1 = A1e-Ea-1/RT 

 

[1] 
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2(a) condensation polymerization [1] 
diol and dioic acid[1] 

   
 

2(b)For thermosetting plastic there are cross linkage between different polymer chain. 
[1] 

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

[1] 
 
2(c) It is a good electrical insulator and a good heat insulator 

[1], [1] 
 
2(d)(i)  
  Using the material which is biodegradable and adding material that is biodegradable to the 
 plastic. 
  [1] [1]  
 
2(d)(ii) 

Using the material which is biodegradable: the microorganism can decompose it directly. 
  : [1] 
 
  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. 

: 
[1] 

 
2(d)(iii) 
  polylactide (PLA) 
    
 
2(e)(i) 

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

[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. 

  [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] 

 
 

 
2(e)(vi) 
A regularly 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. 
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3(a)(i) 
adding H2SO4 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 Ca2+. 

H2SO4 Ca2+

 

(2) 
 
3(a)(ii) 
Add water to the sample respectively. CaCl2 would be soluble but CaSO4 would be insoluble (1) 

 CaCl2 CaSO4 (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) 

Rf (1) 

(1) 

 
3(b)(i) 
I2 + C6H8O6 --> 2I- + C6H6O6 +2H+(1) 
I2 + 2S2O3

2- --> S4O6
2- + 2I-(1) 

 
3(b)(ii) 
Starch solution(1), from dark blue to colorless(1) 

(1) (1) 
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3(b)(iii) 
No. of mole of S2O3

2- used = 17.27/1000 x 0.1 = 1.727x10-3mol 
No. of mole of I2 reacted with S2O3

2- = 1.727x10-3 /2 = 8.635x10-4mol 
No. of mole of I2 added = 10/1000 x 0.2 = 2 x 10-3mol  
No. of mole of I2 reacted with C6H8O6 = 2 x 10-3 - 8.635x10-4 = 1.1365x10-3mol 
Mass of C6H8O6 in the sample = 1.1365x10-3 ( 12x 6 + 8 + 16x6) = 0.200g 
Percentage by mass = 0.200/3 x100% =6.67% 
(3) 

S2O3
2- = 17.27/1000 x 0.1 = 1.727x10-3mol 

S2O3
2- I2  = 1.727x10-3 /2 = 8.635x10-4mol 

 I2 = 10/1000 x 0.2 = 2 x 10-3mol  

C6H8O6 I2 = 2 x 10-3 - 8.635x10-4 = 1.1365x10-3mol 

 C6H8O6  = 1.1365x10-3 ( 12x 6 + 8 + 16x6) = 0.200g 

 = 0.200/3 x100% =6.67% 

(3) 
 
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-1 ruling out the presence 
of a hydroxyl group.(1) 
The spectrum has a strong absorption at 1700 cm-1 which corresponds to C=O Stretching. The 
compound contain C=O bond.(1) 
By combine two information, the compound should be aldehyde. (1) 

(1), X (1) 

3230-3670 cm-1 (1) 

1700 cm-1 C=O (1) 

(1) 
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3(c)(ii) 
molecular formula = (C9H8O2)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 C9H8O2(1) 
 

 

 =  (C9H8O2)n, n  

(1) 

 

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

 C9H8O2(1) 

 
3(c)(iii) 
The peak at m/z = 77 suggest the presence of [C6H5]+.(1) 

m/z=77 [C6H5]+. (1) 

(1) 
 


