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Question 1 [6 marks]

Choose the correct answers from the options given for the following questions.

(a) The molar mass of ethanol, (C,H;OH) is

i) 34g/mol. iii) 60 g/mol.
i) 46 g/mol. iv)74 g/mol.
(b) Occurs in confined spaces where access to oxygen is limited.
i) Uniform Corrosion iii) Crevice Corrosion
ii) Galvanic Corrosion iv) Corrosion Fatigue

(c) What is the pH of stomach acid, if its hydronium ion concentration [H;O*] is 1.2 x

1073 M?
) 5 iii) 2.9
i) 3.5 iv) 4.5

(d) Crude oilis separated in a distillation column based on differences in
i) Density iii) Molecular Weight only

ii) Boiling Point iv) Viscosity

(e) Asample contains 117g of Sodium Chloride (NaCl). How many moles of NaCl are
presentin the sample?
i) 1 mol. iii) 0.5 mol.

ii) 2mol. iv) 3 mol.

(f) Which is not the weakest base from the options given below:
i) LIOHwith pH 12 iii) Zn(OH)2 with pH 8.8
ii) Aniline with pH 10.72 iv) Al(OH)3 with pH 7.7
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Question 2

from the raw oil extracted from wells.

[6 marks]

The petroleum crude oil distillation process separates various oils, fuels, and lubricants

a) Write the IUPAC name the following components in the crude oil and classify them

as Alkane, Alkene, Alkyne or cyclic hydrocarbon. [3 marks]
Organic Compound Name of the Category
component
Example: CH,4 Methane Alkane
1 1
H C C——cC C
L

CH3

CH,

H1C ==CH, == == CH, == CH=—CH,=—CH,

CH\ CHl
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b) Write the structural formula for the following organic compound given below.
[3 marks]

i) 2-Pentyne

ii) 2,4- diBromohexane

iii) 2-ethylcyclohexane
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Question 3 [6 marks]

Lubricants are crucial in maintaining marine operations efficiency, reliability, and safety.

a) Define the term lubricants and give examples.

b) List any four properties of the lubricants.

c) State the reasons why lube oil is tested in machinery systems.
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Question 4 [4 marks]
A researcher working in an environmental science lab is studying the release of gases from
a portable camping stove. During the test, a small leak is detected in the fuel canister. The
leaked gas is collected and identified as butane (C,H,,). The total mass of leaked butane is

measured to be 9.213 g.

a) How many molecules of C,H,, are contained in the 9.213 g of leaked butane?

b) How many hydrogen atoms are present in this quantity of butane?
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Question 5 [6 marks]
Determine the molecular formula of a compound with a percent composition of 49.47% C,

5.201% H, 28.84% N, and 16.48% O, and a molecular mass of 194.2 amu.
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Question 6 [6 marks]

a) Calculate the molarity of sucrose in a cup of tea if a teaspoon of table sugar

containing 0.02 mol of sucrose is dissolved in 250 mL of tea.

b) Whatvolume of 0.5 M H,SO, can be prepared from 0.3L of 1.5 M H,SO,?
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Question 7 [6 marks]
A chemistry student is analyzing the acidity of a hydrochloric acid (HCL) solution. The

hydronium ion concentration measured is 6.3 X 1073M.

HC|(aq) o Hzou) 2 I"‘|3O+(aq) + CI-(aq)

a) Determine the pH of the hydrochloric acid solution?

b) Calculate the pOH of the solution using the appropriate relationship between pH
and pOH.

c) Analyze whether hydrochloric acid solution is a strong or weak acid and justify your

answer based on its pH value and chemical behavior.
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Given: Avogadro’s Number (N») =6.022 x 102® atoms or

molecules

Polyatomic Ions Chart

Formula Name Formula Name
NH,’ Ammonium CrO4* Chromate
NH; Ammonia Cr,07° Dichromate

C:H;07 Acetate MnO4 Permanganate

CH,COO Acetate MnO;° Manganate
CN Cyanide NO; Nitrite
CO;* Carbonate NOs Nitrate
HCO5 Bicarbonate OH Hydroxide
C:04% Oxalate PO, Phosphate
ClO Hypochlorite SCN Thiocyanate
€10, Chlorite Fe(CN), Ferricyanide
Cloy Chlorate S0;% Sulfite
ClO4 Perchlorate 504° Sulfate
S,0,7° Thiosulfate HSO, Hydrogen
sulfate
BrO Hypobromite I0s Todate
AsO,” Arsenite Se0,* Selenate
BrOs Bromate HSO3 Hydrogen
sulfite
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MLO and Bloom’s Level of Complexity

Q# MLO Complexity Level Mark Remark
Addressed

1 1 Knowledge 6
2 Apply

2 3 Analyze 6
4 Evaluate

3 1 Knowledge 6
2 Apply

1,3 Apply, Analyze

4 1,3 Apply, Analyze 4

5 1,3 Apply, Analyze 6

6 1,3 Apply, Analyze 6

7 2,4 Apply, Evaluate 6
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