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321 1 C 323 1 D 325 1 C 327 1 C
321 2 B 323 2 A 325 2 D 327 2 C
321 3 B 323 3 A 325 3 B 327 3 D
321 4 A 323 4 C 325 4 A 327 4 A
321 5 D 323 5 D 325 5 A 327 5 B
321 6 A 323 6 C 325 6 C 327 6 C
321 7 C 323 7 C 325 7 A 327 7 D
321 8 C 323 8 D 325 8 C 327 8 D
321 9 A 323 9 C 325 9 D 327 9 C
321 10 A 323 10 A 325 10 C 327 10 A
321 11 D 323 11 C 325 11 D 327 11 B
321 12 D 323 12 D 325 12 A 327 12 D
321 13 D 323 13 C 325 13 A 327 13 D
321 14 D 323 14 B 325 14 D 327 14 B
321 15 D 323 15 D 325 15 B 327 15 C
321 16 C 323 16 B 325 16 B 327 16 C
321 17 C 323 17 D 325 17 B 327 17 A
321 18 B 323 18 C 325 18 A 327 18 C
321 19 B 323 19 A 325 19 A 327 19 A
321 20 D 323 20 D 325 20 D 327 20 B
321 21 B 323 21 A 325 21 C 327 21 A
321 22 A 323 22 C 325 22 D 327 22 A
321 23 C 323 23 B 325 23 B 327 23 D
321 24 B 323 24 A 325 24 D 327 24 C
321 25 B 323 25 B 325 25 B 327 25 B
321 26 B 323 26 B 325 26 C 327 26 D
321 27 A 323 27 D 325 27 B 327 27 A
321 28 A 323 28 D 325 28 B 327 28 D
321 29 D 323 29 B 325 29 C 327 29 B
321 30 C 323 30 C 325 30 D 327 30 D
321 31 D 323 31 B 325 31 B 327 31 B
321 32 C 323 32 A 325 32 D 327 32 B
321 33 A 323 33 B 325 33 A 327 33 B
321 34 B 323 34 B 325 34 C 327 34 A
321 35 C 323 35 A 325 35 C 327 35 C




1. PART I1 (3.0 points)

Question Answer Score
1 1.0

1.1 MnO; + 4HCI — MnCl; + Clz + 2H.0 0.25
or 2KMnO4 + 16HCI — 2MnCl» + 2KCI + 5Cl, + 8H20
Khong can bang hodc can bang sai phwong trinh -0.125
Sai cong thic hda hoc thi khéng cho diém.
C6 diéu kién dun néng hodc khéng déu cho diém nhur nhau.

1.2 (1) Concentrated solution of hydrochloric acid or hydrochloric acid or | 0.125
hydrochloric acid solution.
Khdng chap nhdn: (1) Hydrogen chloride.
(2) Chlorine or Chlorine gas. 0.125
(3) Manganese dioxide or Potassium permanganate. 0.125
(4) Sodium chloride solution or Sodium chloride or concentrated | 0.125
(saturated) solution of sodium chloride.
(5) Concentrated solution of sulfuric acid or concentrated sulfuric acid. 0.125
(6) Sodium hydroxide solution or Sodium hydroxide. 0.125
Tra loi bang tiéng Viét, sai chinh ta hodc chi viét cong thize déu khdng cho
diém.

2 1.0
2.1 Calculate the average molar mass of the mixture: 2.27 x 28 = 63.56 g/mol | 0.125
Calculate the initial mass of the mixture: 63.56 x 1.92 / 22.4 = 5.448

grams.
Chdp nhdn két qud tir 5.44 dén 5.45
The mass of elemental carbon: 5.448 x (100 - 12.6) / 100 = 4.762 grams. | 0.125
Mole of C = mole of CO2 =4.762 / 12 = 0.398 mole
The volumes of CO2 =n.R.T /P =0.398 x 0.082 x (20 + 273) / 1 = 9.562
L.
Chdp nhdn két qua tir 9.50 dén 9.60
Moles of NaOH: 400 x 1.05 x 4.82 / (100 x 40) = 0.506 mol. 0.125
Because 1 < n(NaOH) / n(CO2) =0.506 /0.398 < 2 so we have two salts:
Na2CO3 and NaHCOs.
n(Na2COs) = 0.506 — 0.398 = 0.108 mol.
n(Na2CO3) = n(NaOH) - 2 x n(Na2CO3) =0.506 —2 x 0.108 = 0.290 mol.
The mass of the solution = 0.398 x 44 + 400 x 1.05 = 437.512 grams.
The mass percent of Na,COz is 0.108 x 106 / 437.512 = 0.0262 = 2.62%. | 0.125
The mass percent of NaHCO3 is 0.290 x 84 / 437.512 = 0.0557 = 5.57%.
Chdp nhdn két qua wt% Na,CO3 2.60 dén 2.70; wt% NaHCO;3 5.55 dén
5.65
Thiéu I don vi: -0.125.
Khong viét hodc chi viét 1 loi dan phép tinh bang tiéng Anh: -0.25.
Chi viét duwoc 2 101 dan phép tinh: -0.125.
Loi ddn c6 1 tir sai chinh ta thi khong tinh loi ddn dé.
Trinh bay bang tiéng Viét cho toi da 0.25.
2.2 Firstly, solution becomes unclear, and a white precipitate is formed | 0.25
(appears milky).
CO2 + Ca(OH), — CaCOs | + H20
Sai 1 16i chinh ta bdt ky -0.125, sai 2 13i tré 1én hodgc tra loi bang tiéng
Viét thi khéng cho diém. Loi mo ta phdi co: white precipitate.
Then, adding  more carbon  dioxide results inthe  precipitate | 0.25

dissolving to form a colorless solution.
CO2 + CaCOs3 | + H,O — Ca(HCO:3)




Sai 1 16i chinh ta bat ky -0.125, sai 2 16i tré 1én hodc tra loi bang tiéng
Viét thi khong cho diéem. Loi md ta phai cO: precipitate dissolve (or
disappear), colorless (or clear) solution.

1.0

3.1

The mass of salt in the beaker =12 + (12/3) x (5 x 18/ 159.6) = 14.26
grams.

The mass of the solution after adding water is 14.26 + 90 x 1 = 104.26
grams.

The mass percent of CuSOg in the solution is 12 / 104.26 = 0.1151 =
11.51%.

0.125

- The reactions taking place:
CuS0O4+ 5 H20 — CuS04.5H,0
CuSO4 + 2 NaOH — Cu(OH)2 + Na2SO4
Cu(OH)2 — CuO + H,O

0.125

- Name the compounds of copper:
CuS04.5H20: copper (1) sulfate pentahydrate
Cu(OH)2: copper (1) hydroxide.

CuO: copper (1) oxide

0.125

The amount of CuSO4 is 12/ 159.6 = 0.0752 mol.

The amount of NaOH is 0.3 x 0.0400 = 0.0120 mol — CuSOQa is in excess.
The number of moles of Cu(OH), and CuO are equal.

The mass of CuO is 0.012 /2 x 79.5=0.4770 ¢

0.125

Khong viét hogc chi viét 1 loi dan phép tinh bang tiéng Anh: -0.25.
Chi viét dwoc 2 101 ddn phép tinh: -0.125.

Loi ddn c6 1 tir sai chinh ta thi khong tinh loi ddn dé.

Trinh bay bang tiéng Viét cho téi da 0.25.

Viét thiéu phuwrong trinh hodc goi tén sai 1 chdt thi khéng cho diém.

3.2

Moles of the hydrocarbon is: 5.377 x 1/ (0.082 x 293) = 0.224 mol.
Moles of CO> is: 19.712 / 44 = 0.448 mol.
Moles of H>0O is: 8.064 / 18 = 0.448 mol.

0.125

Combustion equation of the hydrocarbon:
CxHy + (x+y/4) O2 — xCO2 + y/2 H.0

0.125

Number of carbon atom in molecular formula is: 0.448 / 0.224 = 2.
Number of hydrogen atom in molecular formula is: 0.488 x 2/ 0.224 = 8.
Molecular formula of the hydrocarbon is C2Ha.

0.125

~-H
H'_;C::C_

Electron formula of the hydrocarbon is: H H

Khong viét hodc chi viét 1 loi dan phép tinh bang tiéng Anh: -0.25.
Chi viét duwroc 2 1oi dan phép tinh: -0.125.

Loi ddn c6 1 tir sai chinh ta thi khong tinh loi ddn dé.

Trinh bay bang tiéng Viét cho toi da 0.25.

Sai bdt ki phép tinh nao déu khéng cho diém.

0.125




