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Important Instructions to Students:

1. There are nine (9) pages in this paper. Read the questions, instructions carefully and answer the
questions.

2. You are allowed an extra 10 minutes reading time (during this time, you are not allowed to write with
pen) and 180 minutes (3 Hours) to complete this paper.

3. Silent, non-programmable calculators are allowed but not supplied.

4. Write all your answers in the answer booklet provided. If you need extra sheets, please ask from the
supervisor. Write your name, course code and student identification number in the answer booklet and in
the attendance sheet.

5. This paper contains three (3) sections A, B, and C. All questions are compulsory to answer.

6. Write all your answers legibly. Ensure that all question numbers are properly written before the answer.
The marker has the right to award zero for answers that are not legible.

7. This is a Closed Book Examination. The University views plagiarism, cheating and dishonest practice
as serious offences and if found, offenders are penalized.

Examination Paper Content (Format):

Section | Question | Content Marks | Suggested Time
A 1-30 Multiple Choice 30 54 minutes
B 1-5 Short Answer Questions 50 90 minutes
C 1 Long Answer Questions 20 36 minutes
TOTAL 100 180 Minutes
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Registration Certificate Number (RGN0020/11)

R P P e S A SR
Copyright©: The University of Fiji - Semester 1,2026 Page 1



SECTION A MULTIPLE CHOICE QUESTIONS 30 MARKS

There are 30 multiple choice questions. All are compulsory. Write the letter of the correct answer in your
answer booklet.

1. Convert 0.00045 into scientific notation:

A. 4.5x107
B. 4.5x107*
C. 45x10°
D. 0.45x107

2. How many significant figures are in 0.00560?
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3. Which of the following is correctly balanced?
A. Hz+ O — HO
B. 2H; + Oy — 2H,O
C. H2+0;—2H20
D. 2H: +20; — 2H0

4. Which of the given compounds is ionic?

A. CO
B. H>O
C. NaCl
D. CHa

5. What is the electron configuration of sodium (Z = 11)?

A. 281
B. 2,7,2
C. 282
D. 2,6,3

6. Which of the following is an example of qualitative measurement?
Mr. Smith is 6 feet tall.

The room is 70 degrees Fahrenheit.

Mr. Smith is tall.

12,300,000 is scientifically notated as 1.23 x 107,

oSnowp

7. Which statement best illustrates the concept of a limiting reactant in a chemical reaction?
A reaction proceeds until the limiting reactant is completely consumed.

All reactants are used up at the end of the reaction.

Reactants are present in equal amounts to ensure completeness.

The product yield is always equal to the theoretical yield.

oWy
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8. What distinguishes isotopes of the same element?
A. Number of electrons.
B. Chemical symbol represented on the Periodic Table.
C. Number of protons.
D. Number of neutrons.

9. Based on the naming conventions for covalent molecules, which of the following is the correct
name for the compound N204?
A. Dinitrogen tetroxide.
B. Dinitrogen dioxide.
C. Dinitrogen oxide.
D. Dinitrogen quadroxide.

10. What is the primary purpose of understanding electron configurations in atoms?
A. To determine the atomic mass of an element.
B. To predict chemical and bonding behaviours.
C. To calculate the electron's speed.
D. To identify the type of chemical reactions.

11. Considering the atomic orbitals represented by quantum numbers, which of the following options
best describes the number of orbitals in a subshell given /= 2?
A. 5 orbitals.
B. 3 orbitals.
C. 7 orbitals.
D. 2 orbitals.

12. How would you correctly write the noble gas configuration for sodium (Na)?

A. [Ne] 3s?
B. [Ne] 3s!
. [He]3s
D. [Ar]3s!

13. Which rule explains why electrons occupy the lowest available energy orbital in ion electron
configurations?
A. Aufbau Principle.
B. Pauli Exclusion Principle.
C. Hund's Rule.
D. Bohr's Theory.

14. Which of the following best explains why diffusion occurs most rapidly in gases compared to
liquids and solids?
A. Gases have less mass than liquids and solids.
B. Particles in gases move more freely and are farther apart compared to those in liquids and
solids.
C. Gases are always positioned higher than liquids and solids in a container.
D. Diffusion in gases involves only neutral molecules, unlike liquids and solids.
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15. Which description accurately explains the formation of an ionic bond?
A. Metal atoms share electrons with non-metal atoms to form a stable arrangement.
B. Metal atoms donate electrons to non-metal atoms, leading to the formation of oppositely
charged ions.
C. Non-metal atoms donate electrons to metal atoms to create neutrality.
D. Electrons are equally distributed among atoms, resulting in no net charge.

16. In the formation of a hydrogen molecule (Hz), what is the role of electrons shared between the
hydrogen atoms?
A. They create an ionic bond.
B. They stabilize the molecule by achieving a noble gas electron configuration.
C. They separate the hydrogen nuclei.
D. They repel each other, splitting the molecule.

17. Why do ionic compounds conduct electricity in their molten or aqueous states but not in solid state?
A. Due to the presence of free moving ions in molten or aqueous states.
B. Due to higher heat energy in molten or aqueous states.
C. Because the ions are covalently bonded in these states.
D. Due to reduced electrostatic forces in these states.

18. How many moles are present in 44 g of carbon dioxide (CO;)?

A. 0.5 mol
B. 1mol
C. 2mol
D. 4mol

19. What does the limiting reagent determine in a chemical reaction?
A. The speed of the reaction.
B. The amount of product formed.
C. The colour of the product.
D. The energy change.

20. What are valence electrons?
A. Electrons in the inner shell.
B. Electrons in the outermost shell.
C. Protons in the nucleus.
D. Neutrons in the nucleus.

21. What does the azimuthal/secondary quantum number (/) describe?

A. Energy level.

B. Shape of orbital.
C. Spin.

D. Charge.
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22. Which type of orbital has a spherical shape?

A. p orbital.
B. d orbital.
C. sorbital.
D. forbital

23. When a chemical equation is balanced, what is equal on both sides?
A. Mass only.
B. Number of atoms of each element.
C. Number of molecules.
D. Volume.

24. What information is shown in a Lewis structure?
A. Number of neutrons.
B. Bonding and lone pair electrons.
C. Atomic mass.
D. Energy levels.

25. How many valence electrons does an oxygen atom have?

oSawp
SIS NV NN

26. What type of bond exists in a hydrogen molecule (Hz2)?
A. lonic bond.
B. Covalent bond.
C. Metallic bond.
D. Polar ionic bond.

27. Which is a typical property of non-metals?
A. Malleable.

B. Ductile.
C. Poor conductor.
D. Shiny.

28. Transition metals are known for:

Low melting points.

Forming coloured compounds.
Being non-reactive.

Having no valence electrons.

oowp

29. What is the bond angle in a tetrahedral molecule?

A, 90°
B. 104.5°
C. 109:5°
D. 120°
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30. Which element has the highest electronegativity?

A. Sodium.
B. Carbon.
C. Oxygen.
D. Fluorine.
SECTION B SHORT ANSWER QUESTIONS 50 MARKS

Answer ALL FIVE QUESTIONS in this section. Ensure that all necessary mechanisms, diagrams,
reactions and calculations are neatly shown in your answer booklet wherever required. Each question is
worth 10 marks.

Question 1 (10 marks)

a. Calculate the number of moles in 36 g of H>O. (Mr H20 = 18 g/mol) (2 marks)

b. Find the empirical formula of a compound containing:
40% Carbon (C = 12)
6.7% Hydrogen (H = 1)

53.3% Oxygen (O = 16) (3 marks)
c. Define the following: (2 marks)
1) Atomic number
ii) Isotope
d. Balance the following equation: Fe + O2 — FexO3 (2 marks)
e. Name the compound: MgO (1 mark)
Question 2 (10 marks)

An element has atomic number 17 and mass number 35.

a. Name the element and determine its number of protons, neutrons, and electrons. (2 marks)

b. Write its electron cqnﬁguration using shell notation. (1 mark)

c. Draw the orbital diagram for this element and clearly show electron spins. (3 marks)
d. Write a valid set of four quantum numbers for this element. (2 marks)
e. Explain why two electrons in the same orbital must have opposite spins. (2 marks)

-
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Question 3

a. Balance the following equation:
C2Hg + Oy — CO2+ H20

b. Using your balanced equation, determine the limiting reagent when:

3 mol C2Hg reacts with 8 mol O

c. Calculate the number of moles of CO: formed.

d. Explain how you identified the limiting reagent.

Question 4

a. Arrange the following in order of increasing atomic radius:
Na, Mg, Al, Si

b. Explain your order (in a. above) using effective nuclear charge.

c. Predict which element has the highest electronegativity and justify.
d. Draw the Lewis structure of SOx.

e. Predict its molecular shape using VSEPR theory.

f. Explain why the molecule is not linear.

Question 5
a. Explain why transition metals often form coloured compounds.
b. State two differences between transition metals and Group 1 metals.
c. Give one example of a transition metal and its common use.
d. A student compares CO; and H>O.
1) Draw both Lewis structures.

i) Explain why CO; is non-polar while H>O is polar.
iii) Predict which has a higher boiling point and justify your answer.
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SECTION C LONG ANSWER QUESTIONS

20 MARKS

Answer ALL QUESTIONS in this section. Ensure that all mechanisms, diagrams, reactions and
calculations are neatly shown in your answer booklet.

a.

h.

The following reaction occurs:

Al + Cly — AICI;
Balance the equation -

If 5.4 g of Al reacts with excess Cla:
i) Calculate moles of Al

i1) Dei:ermine moles of AlClz produced

iii) Calculate mass of AlCl; formed (Mr = 133.5 g/mol)

If the actual vield of AlCIs is 10.0 g, calculate the percentage yield.
Suggest two reasons why the actual 'yield is lower than expected.
Draw the orbital diagram of oxygen (Z = 8).

Using valence bond theory, explain how the Oz molecule forms.
Identily the type of 'i11termplecular forces present in:

1) HaO

ily COy

Explain why HzO has a much higher boiling point than CO;.
Compare metals and transition metals in terms of:

iy Conductivity
ii} Variable oxidation states

THE END
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