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QUESTION ONE

11 Cvv 2)
12 BvY 2)
13 AVY (2)
14 Dvv (2)
15 DvVv 2)
[10]

QUESTION TWO

2.1.1 The bond formed when two atome share electrons (when.orbitals overlap). v (1)

2.1.2 A group of two or more atoms that are covalentlybonded and that function
as a unit. v’ (1)

2.1.3 A pair of electrons in the valence shell of an‘atom that is not shared with (2)
another atom. v'v/

2.2.1 f;j:==c-=|:;f- » (2)
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2.3.1 onev (1)
2.3.2 threev’ (1)
2.4.1 Covalent v (1)
2.4.2 Covalent.v’ (1)
25 H0v and NH3v (2)

2.6  Hydroniumionv - H3O* Vv
Ammonium ionv’ - NHs* v/ (4)

2.7 Five v (1)
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2.8.1 A measure of the tendancy of an atom in a molecule to attract bonding (2)
electrons / shared pairs of electrons. v'v/

2.8.2 AENc 0 = 3,5-25 v (2)

1,0 v

2.8.3 CO s linear with O being more electronegative, v" therefore forming a slightly
negative end / The charge distribution in CO is asymmetrical. ¥ thus is a polar
molecule.

CO2molecule is also linear with a central C atomv” so that the;© atoms on
either side have the same polarity /The charge distribution,is symmetrical v’

thus is a non-polar molecule. (4)
[27]

QUESTION 3
3.1 Is the number of bonds (single,double or triple) that'exist between two

atoms.v'v’ (2)
32 2V (1)
3.3.1 As bond order increases, bond length decreases. v (1)
3.3.2 As bond length increases bond energy:decreases. v/ (1)

3.4 Amountofenergy=1x839v + 2x437 v/
=1713 kd.mol! v (3)

(8]
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QUESTION 4
4.1.1 Forces of attraction between molecules. v'v’ (2)
4.1.2 The temperature at which the solid and liquid phases of a substance are in (2)

equilibriumv’v" (NOTE: The word temperature must be mentioned)

4.1.3 Hydrogen halidesv’ (1)
4.1.4 Dipole-dipole forces v' (No marks for Van Der Waal Forces) (1)
415

a) HC! has dipole-dipole forces (which are weak). v/

HF (has weak dipole-dipole forces but also) has strong Hydrogen bonds. v

Since intermolecular forces are stronger between'moléecules of HF v, more

energy is needed to overcome the intermolecularforces between HF

molecules.v’

Thus HF will have a higher melting point that HCX. 4)

415
b) HC! and HI both have (weak) dipole-dipoléforees, v however HI has a greater
molecular mass/size (than HCI), v" henceistronger intermolecular forces. v’
Thus more energy is needed to overeome the intermolecular forces/ dipole-
dipole forces between molecules of HI (than HC{). v/
Thus HI will have a higher melting'point. 4)

4.1.6 Hydrogen iodidev" (Do not aceept HP (1)

4.2.1 The temperature at which the vapour pressure of a liquid equals atmospheric
pressure. v'v'(NOTE: The word temperature must be mentioned) (2)
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4.2.2 MARKING CRITERIA:
Compare boiling points of CH4 and CH3OH:

 Identify type of IMFs in CH4 and CH3OH.v

« Compare strength of IMF in CH4 and CH3OHv

» Refer to the energy required
Compare boiling points of H20 and CH3OH:
v Compare number of sites for hydrogen bonding for molecules of H20 and
oans molecules of CH3OH. v/

« Compare strength of Hydrogen bonding in molecules of{H20 and CH3OHY
\. « Refer to the energy required

Any

Methane/CHa- has weak London forces/dispersion forces between molecules
while methanol/CH3OH has (weak London forces and)'strong hydrogen bonds. v/
Therefore, intermolecular forces are stronger between maelecules of methanol
/CH3OHY (than between molecules of methane/CHa).

More energy needed to overcome intermolecular forces between molecules of
methanol/CHsOHv" (than between molecules of methane/CHys).

Thus methanol has a higher boiling point than'methane.

Molecules of water/H20 have more (two/four/multiple) sites for hydrogen bonding
than molecules of CH30OH.v
Thus, molecules of water have stronger /ithe strongest intermolecular forces, v

thus the highest boiling point. (5)
4.2.3 Methane. v It has the lowest boiling point.’v' (2)
[24]
QUESTION 5

5.1 The property of a solid{ liquid or gaseous chemical substance(solute) to dissolve
in a solid, liquid or gaseous,solvent to form a homogenous solution. v'v* (2)

5.2 Bonds between iodine:molecules and carbon tetrachloride molecules are weak
London forces{ v These intermolecular forces are of comparable strength / Non-
polar solute will dissolve in a non-polar solvent.v’

Between water molecules are hydrogen bondsv” that are much stronger than
London forcesv’

(4)
[6]

(NB: “Like dissolves like” is NOT an explanation. Hence NO marks awarded)

TOTAL MARKS: 75
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