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Section A

1.	 A test tube contains a mixture of liquid hydrocarbons. What is the type of mixture and the 
best method of separation?

Type of mixture Method of separation

A. homogeneous distillation

B. homogeneous filtration

C. heterogeneous distillation

D. heterogeneous filtration

2.	 Which property is the same for water containing tritium (3H) and water containing hydrogen (1H)?

A.	 Density

B.	 Dipole moment of a molecule

C.	 Boiling point

D.	 Relative molecular mass

3.	 What is the maximum number of electrons that can occupy the n = 3 main energy level?

A.	 3

B.	 8

C.	 18

D.	 28
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6.	 What is the charge of the monatomic ion usually formed by the element with the following 
electron configuration?

[He] 2s22p3

A.	 3−

B.	 2+

C.	 3+

D.	 5+

7.	 Which molecule is polar?

A.	 CH4

B.	 C6H6

C.	 SO2

D.	 CO2

8.	 What is the retardation factor, RF, of compound X according to this paper chromatogram?

Solvent front

Origin

Position of compound X

21 mm

10 mm

12 mm

7 mm

A.	 0.55

B.	 0.75

C.	 0.82

D.	 1.33
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Turn over

9.	 What are the electron domain and molecular geometries of XeCl4?

Electron domain geometry Molecular geometry

A. octahedral tetrahedral

B. octahedral square planar

C. tetrahedral tetrahedral

D. tetrahedral square planar

10.	 What are the hybridizations of the N, C and O atoms in this molecule?

N

H

H C

H

O

N C O

A. sp3 sp3 sp2

B. sp3 sp2 sp2

C. sp2 sp2 sp

D. sp2 sp3 sp
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Section A

1.	 Which methods for separating the given mixtures into their components are correct?

Mixture Method

I. A mixture of solid in a liquid in which solubility of the solid varies 
with temperature Crystallization

II. A mixture of a solid in a liquid in which the solid is not dissolved Filtration

III. A mixture of two miscible liquids with different boiling points Distillation

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

2.	 Chlorine is a diatomic molecule that contains 75% of 35Cl and 25% of 37Cl.

Which graph shows the full mass spectrum of chlorine?
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Section A

1.	 What is the name of this change of state?

CO2 (g) → CO2 (s)

A.	 Condensation

B.	 Deposition

C.	 Sublimation

D.	 Freezing

2.	 What is the best evidence that energy levels are closer together as distance from the 
nucleus increases?

A.	 Hydrogen has a line emission spectrum in each of the UV, visible and IR regions.

B.	 First ionization energies decrease down a group.

C.	 Lines in an emission spectrum converge at higher energy.

D.	 First ionization energy generally increases across a period.

3.	 How many ions are present in 0.20 mol of (NH4)2SO4?

A.	 0.20 × 1 × 6 × 1023

B.	 0.20 × 2 × 6 × 1023

C.	 0.20 × 3 × 6 × 1023

D.	 0.20 × 7 × 6 × 1023


