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5.	 Which row correctly shows the shape of s and p atomic orbitals?

A.

s p

B.

s p

C.

s p

D.

s p

6.	 The volume of a container filled with a fixed amount of gas is increased by 100 % at constant 
temperature. How does this affect the pressure in a container? pV = nRT

A.	 Pressure increases by 100 %.

B.	 Pressure decreases by 100 %.

C.	 Pressure increases by 50 %.

D.	 Pressure decreases by 50 %.

7.	 Which row shows the correct formula and electron configuration of the species in calcium nitride?

Formula
Electron 

configuration of 
the Ca species

Electron 
configuration of 

the N species

A. Ca2N3 [Ar] [Ne] 

B. Ca2N3 [Ar] 4s2 [He] 2s2 2p3

C. Ca3N2 [Ar] 4s2 [He] 2s2 2p3

D. Ca3N2 [Ar] [Ne]

– 5 – 2225 – 6210

Turn over

8.	 Diagrams of four stable allotropes of carbon are shown. 
Which row correctly identifies each structure?

W X Y Z

Graphene Fullerene Graphite Diamond

A. Z Y X W

B. W Z Y X

C. X W Z Y

D. Y X W Z

9.	 In which of the following molecules do all atoms obey the octet rule?

I.	 NF3

II.	 BF3

III.	 PCl3

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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10.	 Which compound has the weakest ionic bond?

A.	 MgO

B.	 MgS

C.	 CaO

D.	 CaS

11.	 Which row puts these molecules in order of decreasing bond angle?

A.	 NH3, H2O, C2H4, CH4

B.	 H2O, C2H4, CH4, NH3

C.	 C2H4, CH4, NH3, H2O

D.	 CH4, NH3, H2O, C2H4 
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4.	 Which row shows the number of subatomic particles in 57Fe3+?

Protons Neutrons Electrons

A. 26 31 29

B. 26 31 23

C. 23 57 23

D. 57 57 26

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

– 4 – 2225 – 6222

7.	 A substance has the following properties:

Melting point (°C) Electrical conductivity

714
When solid When molten

poor good

What is the most probable structure of this substance?

A.	 Simple molecular

B.	 Ionic lattice

C.	 Covalent network

D.	 Metallic lattice

8.	 Which forces of attraction cause the boiling point of ammonia, NH3, to be significantly higher than 
that of phosphine, PH3?

A.	 Covalent bonds

B.	 Dipole–dipole forces

C.	 London (dispersion) forces 

D.	 Hydrogen bonds

9.	 Which answer shows the correct order of metallic bond strength from strongest to weakest?

A.	 Al > Mg > Na > K

B.	 Al > Mg > K > Na

C.	 Na > K > Mg > Al

D.	 K > Na > Mg > Al
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7.	 A substance has the following properties:

Melting point (°C) Electrical conductivity

714
When solid When molten

poor good

What is the most probable structure of this substance?

A.	 Simple molecular

B.	 Ionic lattice

C.	 Covalent network

D.	 Metallic lattice

8.	 Which forces of attraction cause the boiling point of ammonia, NH3, to be significantly higher than 
that of phosphine, PH3?

A.	 Covalent bonds

B.	 Dipole–dipole forces

C.	 London (dispersion) forces 

D.	 Hydrogen bonds

9.	 Which answer shows the correct order of metallic bond strength from strongest to weakest?

A.	 Al > Mg > Na > K

B.	 Al > Mg > K > Na

C.	 Na > K > Mg > Al

D.	 K > Na > Mg > Al
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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

6.	 An expanded view of the NaCl lattice is given in the figure.

Na+

Cl-

Which statement is correct for the lattice structure of NaCl?

A.	 The ions are held together in the lattice by covalent bonds.

B.	 The forces of attraction in the lattice are very weak.

C.	 Each sodium ion is surrounded by four chloride ions.

D.	 The structure breaks apart when dissolved in water.

– 4 – 8825 – 6210

7.	 Which row shows the correct electron domain geometry and molecular geometry for 
the nitrate ion, NO3

- ?

Electron domain geometry Molecular geometry

A. Trigonal planar Trigonal planar 

B. Trigonal planar Trigonal pyramidal

C. Trigonal pyramidal Trigonal planar

D. Trigonal pyramidal Trigonal pyramidal

8.	 Which substance has dipole-dipole forces between molecules?

A.	 CCl4

B.	 O2

C.	 C2H6

D.	 H2CO

9.	 Which statement best explains the malleability of magnesium metal?

A.	 The metal lattice is held together by the attraction between magnesium ions.

B.	 The outer shell electrons of magnesium are free to move.

C.	 The layers of magnesium ions can slide relative to each other.

D.	 There are strong attractions between the magnesium ions and the free moving electrons.

10.	 Which material is a good electrical conductor?

A.	 Diamond

B.	 Graphite

C.	 Fullerene

D.	 Silicon
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12.	 Which two elements form a compound with the strongest ionic attraction?

A.	 Li and O

B.	 Li and Se

C.	 K and O

D.	 K and Se

13.	 Which oxide is the most basic?

A.	 MgO

B.	 Al2O3

C.	 SiO2

D.	 SO3

14.	 Which compound has the highest boiling point?

A.	 CH3CH2CH2CH3

B.	 CH3CH2CH2CH2CH2CH3

C.	 (CH3)3CCH2CH3

D.	 CH3CH2CH(CH3)CH2CH3

15.	 What is the sum of the coefficients when 1 mol of propan-1-ol, C3H7OH, undergoes 
complete combustion?

__ C3H7OH (l) + __ O2 (g) → __ CO2 (g) + __ H2O (l)

A.	 11.5

B.	 12

C.	 12.5

D.	 13
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5.	 A gas storage tank of fixed volume V contains N molecules of an ideal gas at 300 K with a 

pressure of 40 kPa. N
4

 molecules are removed, and the temperature is changed to 450 K.

What is the new pressure of the gas in kPa?

A.	 15

B.	 30

C.	 45

D.	 60

6.	 What is the formula of the compound formed between magnesium ions and 
hydrogencarbonate ions?

A.	 MgHCO3

B.	 Mg(HCO3)2

C.	 Mg(HCO3)3

D.	 Mg3(HCO3)2

7.	 Which species contains a coordination bond?

A.	 CO2

B.	 HCN

C.	 NO2
+

D.	 NO3
−

8.	 Which properties depend on the movement of the delocalized electrons in a metal?

I.	 Electrical conductivity

II.	 Thermal conductivity

III.	 Density

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III


