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SECTION ONE: ATOMIC STRUCTURE AND BONDING

1. Study Figure 1 below to answer the questions that follow.

Figure 1

Nucleus

@ Proton

ONeutrun

Structure of atom

a.  Define the following terms:

i Proton

Skill level 1

1

0

NR

ii.  Electron

Skill level 1

1

0

b.  Determine the mass number of the atom in Figure 1.

NR

Skill level 1

1

0

NR

c.  Name the atom in Figure 1.

Skill level 1

1

0

NR

d.  Determine the number of valence electrons of the atom in Figure 1.

Skill level 1

1

0
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2.

4.

Describe how covalent bond forms using Lewis Structure in Oxygen, O.,.

Skill level 2

2

1

0

NR

a.  Draw the shape of HOCI molecule.

Skill level 3

NR

b.  Name the shape of HOCI.

Skill level 1

1

0

NR

Explain why OF,and CO; have different bonding angles.

Skill level 3

3

2

1

0

NR
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SECTION TWO: SOLIDS AND RELATED PROPERTIES AND KINETIC

CHEMISTRY Skill level 1
1
1.  Name the type of bonds that holds ice water particles together. 5
NR
Skill level 1
2. Define the term ‘hydration’. 1
0
NR
3. Describe how Potassium Sulphate dissolves in water.
Skill level 2
2
1
0
NR
4.  Explain the difference between the boiling point of Sodium Chloride and Ethanol.
Substance Boiling point (°C)
Sodium Chloride 1686
Ethanol 78.37
Skill level 3
3
2
1
0
NR
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5.

6.

Figure 2 shows an example of an energy diagram.

Figure 2

Potential Enerqy

Reaction Coordinate

Use the letters from Figure 2 to determine the following:

LETTER FROM THE GRAPH-
FIGURE 2

ENERGY DIAGRAM

Ea

> AH reactant

Skill level 1

1

> AH product

0

NR

Use Le Chatelier’s principle to explain the qualitative effects of changing the
temperature to produce more methanol.

2Hx(g) + CO(g) <« CHsOH (g) the forward direction is exothermic.

Skill level 3

3

2

1

0

NR
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Apply Hess Law to calculate the energy change for the chemical reaction:
Zn(s) + S(s) — ZnS(s) A°H=

By using the following information:

Zn(s) + % O2(g) — ZnO(s) A°H = -348 kJ/mol
ZnS(s) + 1% Ox(g) — ZnO(s) + SOx(g) A°H = -441 kJ/mol
S(s) + O2(g) — SO2(9) A°H = -297 kJ/mol

Skill level 3

NR
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SECTION THREE:

1.

3.

QUANTITATIVE, INORGANIC AND REDOX CHEMISTRY

Define Avogadro’s number.

Page 7 of 15

Skill level 1
1
0
NR
20mL of potassium hydroxide solution was neutralized by 24mL of 0.167mol/L solution of
hydrochloric acid.
KOH + HCl — KCI + H20
Calculate the amount of neutralized potassium hydroxide in the solution.
Skill level 2
2
1
0
NR
Name the following complex ion:
Skill level 1
a. [CU(N H3)4]+2 1
0
NR
Skill level 1
b.  [Zn(OH)4]? 1
0
NR




4.  Relate the bonding in the oxides of Sodium and Sulfur to their position in the periodic
table.

Skill level 3

3

2

1

0

NR

5.  Describe the type of bonds existing in Chlorides formed between chlorine and phosphorus.

Skill level 2

2

1

0

NR

6.  Explain oxidation and reduction reactions in terms of oxidation number.

Skill level 3

3

2

1

0

NR
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7.

Discuss the occurrence of oxidation and reduction in a breathalyzer test.

Skill level 4
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SECTION FOUR: ORGANIC CHEMISTRY

1.

C4H100 - butanol can form three different types of alcohols. Discuss a test to differentiate
between the products of the oxidation of the three different types of alcohols in butanol
CsH100

Study the flowchart below for the oxidation of three different types of butanol then:
a. draw the structural formula and name the alcohol
b. name the test reagent used and

c. draw structural formula for products and name

CsHiO

Secondary alcohol Tertiary alcohol

Primary alcohol
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Skill level 4

4

3

2

1

0

NR




2. Describe the physical properties of cis and trans isomers in but-2-ene.

Skill level 2

2

1

0

NR

3. Write the equation for the reactions in the test to differentiate the ketone from an aldehyde.

Skill level 3

NR

4.  Explain using structural formula the production of polythene and polyvinyl chloride.

Skill level 3

3

2

1

0

NR
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5. Explain the differences in structures of the two structural isomers of glucose: open and
cyclic.

Skill level 3
3

2

1

0

NR

6.  Describe the conditions in which stereoisomerism can occur in alkenes.

Skill level 2

2

1

0

NR

7.  Draw the structure of the triglycerides given the structure of the constituent fatty acids.
o HHHHHHHHHHHHHHH
“¢-¢-C-C-Cc-C-C-C-C-C-C-C-C-C-C-C-H
H-0 | n |
HHHHHHHHHHNHHHHAHN

Skill level 2
2
1
0
NR
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10.

Identify by circling the functional group of the carboxylic acid.

el 4,
wh p=c [ #
LA v i o
TR HI N vl o
LT L F R ! I SR |
Lo bR
N v A B0 N
Q=g g @ -".fl‘; !:'.9
oo 5 Fu

Skill level 1

1

0

NR

Skill level 1

1

0

Describe Markovnikov’s rule in the reaction of 1-butene with hydrogen chloride.

NR

Skill level 2

2

1

0

NR
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PERIODIC TABLE

18
Atomic numbear | .
H He
J Z 10| Molor mass /g mot” 13 14 15 16 17 40
3 4 5 B f & 9 1
Li Be B C M O F Ne
59 2.0 108 120 14,0 6.0 w0 | 202
11 134 13 14 15 £ 17 13
Na | Mg Al si| p| s | al| A
230 .3 3 4 5 & 7 @ 10 11 12 | 270 | 28 o | a3z 8.5 A
19 0 il 3 3 24 25 25 27 a8 - 30 3 32 33 34 33 35
K Ca 3c Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Br Kr
9.1 0.1 450 479 so9 | sao | sae | s 589 58,7 535 85,4 §9.7 724 749 90 "9 818
ar aa » 40 4] 43 43 4 45 4 47 48 43 S0 51 52 33 54
Rb Sr Y Ir Nb | Mo | Tc Ru Rh Pd Ag | Cd In sn 5b Te | Xe
85.5 a4 489 9132 9Ly P59 4.9 11 103 1 i 108 112 115 11% 133 138 127 131
55 54 7 72 73 74 75 7 77 78 ] 80 al 82 a3 a4 a5 84
Cs Ba Lu Hf Ta W Re Os Ir Pt Au Hg Tl Fb Bi Fo At En
1.33 137 175 1755 181 184 1 84 190 1593 195 197 2 A0 08 riny 0 210 FEY
az aa 103 10 1055 1 0 107 10&8 1089 110 111 112 114 114
Fr | Ra | Lr RR | Db | Sg| Bh | Hs | Mt | Ds | Rg | Cn F Lv
i .t 243 26l L Fix! A o el i a5 i o Fals
57 58 59 50 81 62 83 b4 85 86 67 58 69 70
Lanthanide La Ce Pr Nd Pm Sm Ev Gd b Dy Ho Er Tm Yb
senag 139 140 141 144 147 150 152 157 159 163 165 167 1 69 173
. a9 S0 w1 Wi 93 G4 Y5 kL] Wy k-] w9 100 101 103
Ao | Ac| th | Pa| U | Np| Pu| Am| Cm| Bk | Cf | Es | Fm | Md | No
a7 2337 3 238 A7 239 241 Fad4 249 A1 253 257 a5 59
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