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SECTION ONE: ATOMIC STRUCTURE

1. Write the electron configuration of potassium ion.

Skill level 2

2

1

0

NR

2. Given the electron arrangement of X, name the element.

Skill level 1

X: 1s? 2% 2p® 3s! 1

0

NR

3. Element Y gain electrons to form ion, Z.
Y: 1s? 282 2p*

Skill level 1

a. Name ion Z. 1

0

NR

Skill level 1

b.  Write the symbol of ion Z. 1

0

NR

4. Draw the Lewis structure of methane, CH4

Skill level 3

3

2

1

0

NR




6.

3
a.  Draw the shape of the ammonia NHs molecule.

Skill level 3

3

2

1

0

NR

b.  Name the shape drawn above.

Skill level 1

1

0

State the ideal bonding angle labelled X of the shape provided.

NR

Skill level 1

1

0

NR




7.

8.

4

Differentiate between polar and nonpolar covalent bonds.

Skill level 3
3
2
1
0
NR
The diagram below represents a model of different types of molecules and compound.
Molecules of elements
Molecules of compounds
Molecules Compounds
Skill level 1
a.  Define the term “molecule”. 1
0
NR
Skill level 1
b.  Give an example of a compound shown by the model in the diagram. 1
0
NR




9.

The table below show the electronegativity values for two elements.

5

Elements Electronegativities
P 2.1
Cl 3.0

Discuss the most probable type of bond that will exist between P and Cl based on electronegativity

difference.

Skill level 4

NR
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SECTION TWO: SOLID PROPERTIES
1.  The diagram below shows the changes in temperature when heating a container of water.

The water particles in the container undergo changes in the states of matter at different Sections
labelled A, B, C, D and E.

Study the graph carefully to answer the questions that follow.

J

(=

1100

o

Temperature (°C

Heat added ————

Skill level 1

a.  ldentify the state of matter of water at Section A in the graph. 1

0

NR

Skill level 1

b.  Name the process of changing the state of water at section D. 1

0

NR

c.  Describe the nature of water particles in section C.

Skill level 2

2

1

0

NR




2.

3.

7
Differentiate the strengths of bonds disrupted when a metal melts and those disrupted
when a discrete molecular solid melts.

Skill level 3

3

2

1

0

NR

Discuss why ionic substances conduct electricity in molten form but not in solid form.

Skill level 4

NR
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SECTION THREE: KINETIC CHEMISTRY

1.  The diagram below shows an energy diagram for an exothermic reaction.

A+B

A

Exothermic Reaction

Y

Determine from the diagram the part that represents the Y Aproducts.

Skill level 1

1

0

2. The graph below shows the result of an experiment titled as “the effects of particle size on the

rate of reaction” conducted by Form 6 Chemistry students.
Study the graph below carefully to answer the question that follow.

small marble c}'@s

.""’
F.

lossof =/
marble | ~ large marble chips

mass (g) |

| ,.

Time (in seconds)

Describe how the particle size of the marble chips affects the rate of reaction.

NR

Skill level 2

2

1

0

NR




The equilibrium reaction shown below is part of the contact process in the commercial

production of sulphuric acid.

250,(9) +04(q) & 2505(g)

Explain how the Le Chatelier’s principle is applied to this equilibrium reaction to produce more
sulfur trioxide, SO5.

9

AH= -192] mol™

Skill level 3

Use Hess Law to evaluate the enthalpy change for the production of Nitrogen monoxide, NO

NR

given reactions 1, 2 and 3 then state whether the overall reaction is exothermic or endothermic.

N20 g + NO2 (g)

reaction 1:

reaction 2:

reaction 3:

2Nz + Oz2¢ —

N2 + O2¢@ —>

N2 + 202 —>

— 3 NO

2 N20 g

2 NO ()

2NO2z (g

AH°

AH°

AH®

164.1 kJ

180.5 kJ

66.4 kJ
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Skill level 4

NR
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SECTION FOUR: QUANTITATIVE CHEMISTRY

1.

2.

Calculate the empirical formula of a compound that has:

52.14% Carbon, 13.13% Hydrogen and 34.73% Oxygen

Skill level 2

2

1

0

NR

10g of Butane (C4H10), is combusted. Calculate the amount of carbon dioxide formed from the
complete combustion of butane using stoichiometric analysis.

M (CzH10) = 58 g/mol

Skill level 3

NR




SECTION FIVE:

1.

2.

3.

12

INORGANIC CHEMISTRY

Skill level 1
State the colour of the complex ion [FeSCN]*? 1
0
NR
Describe the type of bond formed between oxygen and sulfur atoms in a compound.
Skill level 2
2
1
0
NR
Relate the melting points of chlorides provided in the table below to their structure and
bonding.
CHLORIDES MgCl PCl3
Melting point (°C) 714 -112
Skill level 3
3
2
1
0
NR
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SECTION SIX: ORGANIC CHEMISTRY

1. Identify by circling the functional group of an aldehyde from the diagram below.

Q
| N N,.DH
0 A
H‘-"Hé It O
\r—-‘{‘l
i »
O\_T/{;\]/‘J O’.. H
A
HO™ skill level 1
© - 1
0
2. Name using IUPAC naming system for the polyhydric alcohol structure below. NR
H
H,C —C—CH,
| | | skill level 1
OH OH OH !
' 0
NR
3. Define Fehling’s reagent. Skill level 1
1
0
NR
4.  Draw the structure of the triglyceride given the formulae of the constituent fatty acid.
CH 3(CH>)s (CH5)7,COOH
7
/C —C N\
H H
Skill level 2
2
1
0
NR
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Write the equation for the formation of ester from the two structures given below.

H H H H H

Lo
H—C—C—C—C—OH |H—c—c{
H HH H H oH

Skill level 2

ester 2

1

0

NR

Explain why stereoisomerism can occur in butene, CH,CHCH.CHz but not in butane,
CH3CH2CH2CHG3.

Skill level 3

NR

Account for the possible two products formed in the oxidation of primary alcohol.

Skill level 3

NR




8.

9.

15
2-pentene is reacted with water. This reaction is called an addition reaction.

a. Define addition reaction.

Skill level 1

1

0

b.  Write the balanced equation for the reaction of 2-pentene with water.

Major product

Discuss the environmental problems caused by PolyVinylChloride and polythene products.

NR

Skill level 3

3

2

1

0

NR

Skill level 4

NR
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QUESTION SEVEN: REDOX

1.

The diagram shows the electrolysis of sodium chloride NaCl in solution form.

Battery
- 2"
—=_j|jji] =)
Inert Electrode Inert Electrode
“lag) Havm
2 = H ? Eih
BT Agueousi Mac 2 |3
o i : H B
2 z 0 ¥
o= = H o E
3 [fg—cr i H0—e
El-.u—i* - ‘ . VL—._,E
node Cathode

a.  Define the term electrolysis.

Skill level 1

1

0

b.  Identify the reductant in this electrolysis of sodium chloride solution.

NR

Skill level 1

1

0

NR

c.  Write the balanced half-equations for the reduction reaction in the electrolysis of sodium

chloride solution.

Skill level 2

2

1

0

NR




2.

17
Analyze the possible changes in the breathalyzer test under various acidic conditions.

Skill level 3

3

2

1

0

NR
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PERIODIC TABLE

18
Atomic number |1 b
H He
J 2 10| Molor mass / g mol 13 14 15 16 17 | a0
3 4 5 4 ! -] 9 10
Li Be B C N O F Ne
49 9.0 o8 | 120 140 | 180 wo | 202
11 13 13 14 15 14 14 14
Na | Mg A sil P s | | A
23p | Ma 3 4 5 b 7 g 9 10 1 12 | 270 | 280 1o | 321 35.5 400
19 riv] il I3 23 4 25 24 i 8 il 30 K| 32 33 3 33 )
K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga | Ge | As Se Br Kr
39,1 0.1 450 | a9 | so9 | seo | sas | sse | sas | sar | sas w4 | 97 | 724 749 | 790 | me | maas
37 38 ) 40 41 47 43 4 45 44 47 48 43 S0 31 52 33 54
Rb 5r Y Ir Nb | Mo | Tc Ru Rh Pd Ag | Cd In Sn b Te I Xe
83.5 a7 .4 889 o Wiy Y55 W49 11 103 [ L. 1134 115 1 1% 1&d 128 1&¢ 131
33 54 71 72 73 74 73 74 7 7a 7 an a1 az a3 a4 a3 a5
Cs Ba Lu Hf Ta W Re Os Ir Pt AU Hg Tl FPb Bi Fo At Rn
133 13 175 159 181 184 |84 190 193 195 197 201 04 iy b a0 210 s
ar faka 103 110 105 10k 107 108 109 110 1M1 112 114 114
Ffr | Ra| r | Rt | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn F Lv
o s 243 241 243 2483 244 245 a88 71 s i . s
57 58 59 40 81 52 53 4 45 ” 47 58 59 70
Lanthanide La Ce Pr Nd Pm Sm Ev Gd| Tb Dy Ho Er Tm Yb
sefiag 139 140 141 144 147 150 152 157 159 163 185 167 149 173
L a9 i P1 Wi 73 W 75 P4 W w4 W9 100 101 105
Ao | Ac| tTh | Pa| U | Np| Pu| Am| Cm| Bk | Cf | Es | Fm | Md | No
7 337 33 238 a7 239 741 44 249 A1 253 257 258 259




