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Assessment Schedule – 2011 
Chemistry: Describe the nature of structure and bonding in different substances (90308) 
Evidence Statement 

Q Evidence Achievement Achievement  
with Merit 

Achievement  
with Excellence 

ONE 
(a) 

 

OCl2 O2 CH3Br 

  
 

 

THREE of: 
 
• Two Lewis 

structures correct. 
 
 
 
 
• Both shapes in (b) 

correct. 
 
• Number of regions 

of negative charge 
for one molecule 
correct. 

 
 
 
• HCl has polar 

bonds AND N2 
does not have 
polar bonds.  
OR 
H2S is polar AND 
CO2 is non-polar. 

 
 
 
 
 
 
• In a polar 

molecule the 
dipoles / polar 
bonds do not 
cancel.   
OR  
In a non-polar 
molecule the 
dipoles / polar 
bonds cancel.  

TWO of: 
 
For one molecule 
links correct shape 
to the regions of 
negative charge, 
AND whether 
these regions are 
bonding or non-
bonding regions. 
 
 
 
 
 
 
 
 
 
Polarity of HCl 
linked to 
electronegativity 
difference  
between H and Cl 
atoms.  
AND non polarity 
of N2 linked to no 
electronegativity 
difference 
between N atoms 
 
 
 
 
Polarity of one 
molecule linked to 
its (given) shape 
and the 
arrangement of the 
polar bonds.  

The shape AND 
the polarity of 
molecules 
discussed fully, 
ie: 
Shapes of TWO 
molecules 
justified in terms 
of regions of 
negative charge, 
and whether 
these regions are 
bonding or non-
bonding regions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The factors that 
affect the 
polarity of the 
molecules H2S 
and CO2 are 
discussed in 
terms of bond 
polarity, the 
shape of the 
molecules and 
whether the 
dipoles cancel or 
not.  

(b)(i) 
 

Linear. 
There are two regions of electron repulsion / 
bonding regions around the C atom. These are as 
far apart as possible, so the molecule is linear.  

(ii) 
 

Trigonal planar. 
There are three regions of electron repulsion / 
bonding regions around the C atom. These are as 
far apart as possible, so the molecule is trigonal 
planar.  

(c)(i) 
 

(ii) 
 

HCl polar bonds.  
N2 non-polar bonds 
For HCl   
H and Cl have different electronegativities; Cl is 
more electronegative than H, so the bonding 
electrons are not shared equally. This results in 
the molecule having a slightly positive end (H) 
and a slightly negative end (Cl).  
For N2  
It has identical atoms with the same 
electronegativity, so the bonding electrons are 
shared equally. 

(d)(i) H2S is a polar molecule. 
CO2 is a non-polar molecule.  

(ii) H2S 
In H2S, the polar bonds are arranged 
asymmetrically around the central atom in a bent 
shape as there are two lone pairs of electrons on 
the central atom. The bond dipoles do not cancel 
so the molecule is polar. 
 
CO2  
The polar bonds are arranged symmetrically 
around the central atom, so the bond dipoles 
cancel and the molecule is non-polar. 
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TWO 

(a) 
 

Solid Type of 
solid 

Type of 
particle 

Attractive 
forces 
between 
particles 

Na metallic  atom metallic bond  

P4 
 

molecular molecule weak 
intermolecular 
forces 

MgO ionic ion ionic bond  

SO3 molecular molecule weak 
intermolecular 
forces 

 

TWO of: 
 
• TWO different 

types of 
substances 
described 
completely  
OR 
TWO of type of 
solid, or particle 
or bonding 
described for all 
four solids. 
 
 

 
 
• BOTH properties 

of diamond or 
graphite 
described.  
OR  
ONE property 
described for both 
substances.  

 
 
 
• Structure of both 

diamond and 
graphite 
described. 

 OR 
 Bonding of both 

diamond and 
graphite 
described. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For EITHER 
diamond OR 
graphite, BOTH 
properties 
explained in terms 
of the structure 
and bonding. 
OR 
One property 
explained for both 
diamond and 
graphite. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For BOTH 
diamond AND 
graphite, BOTH 
the properties of 
diamond and 
graphite fully 
discussed in 
terms of 
structure and 
bonding. 

(b)(i) 
 

Diamond does not conduct electricity and is 
hard.  
Graphite does conduct electricity and is soft.  

(ii) 
 

Diamond consists of C atoms each covalently 
bonded to four other C atoms, forming a 3-D 
tetrahedral arrangement. 
Graphite consists of C atoms each covalently 
bonded to three other C atoms in a 2-D or 
layered arrangement with weak intermolecular 
forces of attraction between the layers or sheets.  
In diamond, the covalent bonds between the 
carbon atoms are very strong and hold the atoms 
in place, making it difficult to break the bonds. 
Therefore diamond is a very hard substance.   
However in graphite, although the bonds 
between the covalently bonded carbon atoms in 
the layers are strong, the forces between the 
layers are weak, resulting in the layers sliding 
over each other. Therefore graphite is a soft 
substance.  
However, in graphite each carbon atom is 
bonded to three others in the layers and has one 
valence electron, which is free to move. These 
delocalised electrons result in the ability of 
graphite to conduct electricity. 
In diamond, all of the valence electrons in each 
carbon atom are involved in bonding to other 
carbons. There are no mobile electrons to carry 
charge. Therefore, diamond is unable to conduct. 
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THREE 

(a)(i) 
H2O – weak force of attraction circled (force 
between adjacent molecules). 
NaCl – ionic bond circled (force between 
positive and negative ions).  

TWO of 
• Two forces / 

bonds circled 
correctly. (Reason 
used to clarify 
circled force.)  

 OR 
Intermolecular 
attractions in ice 
are weak and ionic 
bonds in NaCl are 
strong 

• More energy is 
required to 
separate the ions 
in NaCl (as NaCl 
has a higher 
melting point).  
OR  
Less energy is 
required to melt 
ice (as ice has a 
lower melting 
point). 

• Polar water 
molecules attract 
or surround ions 
from the lattice. 
OR 
Negative end of 
water attract or 
surround Na+ / 
positive end of 
water attract or 
surround Cl–. 
(Diagram may be 
used as evidence.) 

Links made 
between the 
energy required to 
overcome the 
forces of 
attraction and the 
melting point for 
both substances.  
OR 
Links made 
between 
dissolving and the 
forces of 
attraction between 
ions and the polar 
water molecules.  

Both properties 
of sodium 
chloride 
explained in 
terms of 
structure of the 
ionic solid and 
(for melting 
point) the forces 
of attraction 
between the ions 
in NaCl(s) and 
(dissolving) the 
forces of 
attraction 
between ions 
and the polar 
water molecules.  

(ii) Sodium and chloride ions are held together by 
strong ionic bonds. A large amount of energy 
is required to overcome these forces. Hence 
NaCl has a high melting point.  
The forces of attraction between neighbouring 
water molecules in ice are weak. Only a small 
amount of energy is required to separate the 
water molecules from each other, hence ice 
has a low melting point.   

(b) When sodium chloride dissolves in water the 
ionic lattice breaks up.  
Water molecules are polar. The positive 
hydrogen ends of the water molecules are 
attracted to the negative ions (Cl–) in the 
lattice, and the negative oxygen ends of the 
water molecules are attracted to the positive 
ions (Na+).  
The attraction of the polar water molecules for 
the ions is sufficient to overcome the attractive 
forces between the Na+ and Cl– ions, allowing 
them to be removed from the lattice. Hence the 
sodium chloride solid dissolves, forming 
separate Na+ and Cl– (ions) in aqueous 
solution.  

 
Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

2 A 2 M 2 E 
 
 


