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5 The bonding between two atoms of nitrogen in an N2 molecule involves the hybridisation of 
atomic orbitals to form sp orbitals. 

 
Which row is correct? 

 

 formation of the  bond 
between the nitrogen atoms in N2 

type of orbital which contains 
the lone pair of electrons on 

each nitrogen atom in N2 

A 
 

an sp orbital from one atom overlaps 
with an sp orbital of the other atom 

p 
 

B 
 

an sp orbital from one atom overlaps 
with an sp orbital of the other atom 

sp 
 

C 
 

an s orbital from one atom overlaps 
with a p orbital of the other atom 

p 
 

D 
 

an s orbital from one atom overlaps 
with a p orbital of the other atom 

sp 
 

 
 
6 Three bond angles are labelled on the molecule shown. 
 

H S C

H H H

H H H

C N

x y

z

represents a lone
pair of electrons

 
 

What is the order of decreasing size of the bond angles x, y and z? 
 

 largest  smallest 

A x y z 

B x z y 

C y z x 

D z y x 
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24 Four reaction mixtures are listed. 
 

1 (NH4)2SO4(aq) and NaOH 

2 NH4Cl (aq) and Ba(OH)2 

3 NH4Cl (aq) and Na2O 

4 (NH4)3PO4(aq) and HCl 
 

Which reaction mixtures produce ammonia as a product? 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 and 4 only 
 
 
25 Two statements about a molecule of methanal are given. 
 

1 It is planar. 

2 It contains three  bonds. 
 

Which statements are correct? 

A both 1 and 2 

B 1 only 

C 2 only 

D neither 1 nor 2 
 
 
26 The structure of disodium cromoglycate is shown. 
 

O OCH

OH

O ONaO2C

OCH2 CH2O

CO2Na

disodium cromoglycate

 
 

How many chiral centres are there in this molecule? 

A 0 B 1 C 2 D 3 
 
 
27 What is the major product when 2-methylpent-2-ene reacts with hydrogen bromide? 

A 1-bromo-2-methylpentane 

B 2-bromo-2-methylpentane 

C 3-bromo-2-methylpentane 

D 4-bromo-2-methylpentane 
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5 In which set do all the molecules have all their atoms arranged in one plane? 

A Al Cl 3, BF3, PH3 

B Al Cl 3, CO2, NH3 

C BF3, C2H4, C3H6 

D C2H4, CO2, H2O 
 
 
6 The diagram shows the bonding in a molecule of propyne. 
 

CH C C

H

H

H

 
 

Which types of hybridisation are shown by the carbon atoms in propyne? 

A sp, sp2 and sp3 

B sp and sp3 only 

C sp2 and sp3 only 

D sp2 only 
 
 
7 The boiling point of water, H2O, is higher than that of hydrogen sulfide, H2S. 
 

Which statement explains this difference in boiling points? 

A The bond energy of O–H is greater than the bond energy of S–H. 

B The intermolecular forces in H2O are weaker than the intermolecular forces in H2S. 

C The S–H bond in H2S is longer than the O–H bond in H2O. 

D There is significant intermolecular hydrogen bonding in H2O but not in H2S. 
 
 
8 Which row describes silicon dioxide? 
 

 
electrical 

conductivity 
in liquid state 

solubility in water 

A non-conductor insoluble 

B non-conductor soluble 

C conductor insoluble 

D conductor soluble 
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