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1.	 The diagram below shows the behaviour of protons, neutrons and electrons in an electric field.

Positive electrode 

x

y

z

Beam of
particles

Negative electrode 

What is the correct identity of each particle?

Protons Electrons Neutrons

A. y z x

B. x y z

C. z x y

D. x z y

2.	 Which of the following species have the same number of outer electrons? 
The letters do not represent symbols of elements.

24
12W

2+ 31
16X

- 45
21Y

2+ 19
9Z

-

A.	 X and Y

B.	 X and W

C.	 Z and Y

D.	 Z and W
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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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4.	 What is the relative atomic mass of an element with the following mass spectrum?
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A.	 10.2

B.	 10.5

C.	 10.8

D.	 11.0

5.	 What is the maximum number of electrons that can occupy the fourth main energy level of 
an atom?

A.	 8

B.	 18

C.	 32

D.	 64

6.	 What is the formula of the compound formed by aluminium ions and sulfate(VI) ions?

A.	 AlSO3

B.	 Al2(SO3)3

C.	 AlSO4

D.	 Al2(SO4)3
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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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3.	 Which orbital diagram represents a correct ground state electron configuration based on 
the Pauli exclusion principle and Hund’s rule?

A.
1s 2s 2p

B.
1s 2s 2p

C.
1s 2s 2p

D.
1s 2s 2p

4.	 5.72 g of Na2CO3•10H2O (Mr = 286 gmol-1) is dissolved in water to prepare 0.4 dm3 of 
aqueous solution.

What is the concentration of sodium ions, in mol dm-3, in the resulting solution? 

A.	 0.02

B.	 0.04

C.	 0.05

D.	 0.10

5.	 In which of the following sets of conditions does the gas exhibit behaviour closest to an ideal gas ?

Gas Pressure / kPa Temperature / K

A. H2 100 273

B. NH3 50 473

C. H2 50 473

D. NH3 100 273
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Section A

1.	 What is thin-layer chromatography best used for separating?

A.	 molecules of varying polarity

B.	 molecules of similar polarity

C.	 metals in an alloy

D.	 water of crystallization from hydrated salts

2.	 Ice containing only the isotope 2H sinks and does not melt when dropped into ordinary 
distilled water maintained at 3 C.

Which statement is correct?

A.	 The isotope 2H has a high natural abundance.

B.	 2H2O (s) has a higher melting point than normal ice.

C.	 2H2O (s) has a lower density than normal ice-cold water.

D.	 2H2O has different chemical properties from normal water.

3.	 The table lists successive ionization energies of an element Z.

Ionization number 1st 2nd 3rd 4th 5th 6th 

Ionization energy / kJ mol−−1 577.54 1816.68 2744.78 11 577.5 14 841.9 18 379.0

Which is the formula of the stable oxide of the element Z?

A.	 Z2O

B.	 ZO

C.	 Z2O3

D.	 ZO2


