Chemistry Concept Knowledge Test 3

Intermolecular Forces
Questions 1-3 relate to this information:

In general, the heavier a molecule is the higher the temperature at which it boils. This table shows some simple molecules and their molar masses and boiling points:

	Name
	Formula
	Molar Mass (g/mol)
	Boiling Point (oC)

	methane
	CH4
	16
	-164

	ethane
	C2H6
	30
	-89

	propane
	C3H8
	44
	-42

	butane
	C4H10
	58
	-0.5

	pentane
	C5H12
	72
	36

	hexane
	C6H14
	86
	69

	heptane
	C7H16
	100
	98

	octane
	C8H18
	114
	125


Water is different. Water (H2O) has a molar mass of only18 g/mol, but boils at 100oC.

1. The reason for the unexpectedly high boiling point of water is:

a. the bonds between the hydrogen and oxygen atoms in water molecules are particularly strong

b. the interactions between different water molecules are particularly strong

c. water’s natural state is liquid and it takes a lot of energy to change it into a gas

d. water molecules are covalently bonded to one another

2. From the boiling point information listed above, which substance in the following list has the strongest forces between its molecules?

a. pentane

b. ethane

c. octane 

d. butane

3. From the boiling point information listed above, for which substance in the following list are the intermolecular forces the most similar to those in water?

a. methane

b. heptane

c. propane 

d. hexane

4. The melting points of metals are usually higher than the melting points of molecular substances. We can use this information to state that:

a. metallic bonds are stronger than ionic bonds

b. metallic bonds are stronger than covalent bonds

c. metallic bonds are stronger than the intermolecular forces in molecular substances

d. metallic bonds are the strongest kind of bonds

5. The weakest kind of attractive forces between molecules are known as:

a. dispersion forces (or London forces)

b. hydrogen bonding

c. ionic bonding

d. ion-dipole interaction

Questions 6 and 7 relate to this diagram: 
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Note that the molecule on the right has a permanent, not an induced, dipole.

6. The charge on each end of the polar molecule shown is:

a. less than the charge on the ion

b. the same as the charge on the ion

c. greater than the charge on the ion

d. there is not enough information to tell

7. The attraction between an ion and a dipole, compared to the attraction between an ion and another ion, is usually:

a. stronger

b. weaker

c. about the same

d. there is not enough information to tell

8. Ions can be weakly attracted to large molecules that do not usually have a dipole moment (separation of charge). This attraction is called:

a. gravity

b. ion-dipole interaction

c. dispersion (London) forces

d. ion-induced dipole interaction

9. Although the water molecule has no overall electric charge (it is neutral), a stream of water will be attracted to a charged rod. This attraction is due to:

a. an induced dipole in the water molecule

b. the water molecules separating into charged H+ and OH- ions

c. the existing dipole (charge separation) between the O and H atoms in water molecules

d. electrons being removed from the water by the charged rod to create H2O+ ions

Questions 10 and 11 are related to this information:
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‘Table12.2 Comparison of Bonding and Nonbonding (Intermolecular) Forces.

Basis of Energy
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10.  When an ionic substance dissolves in water it is ion-dipole attractions that break the ionic bonding and remove ions from the lattice. This can occur because:

a. many polar water molecules surround each ion

b. some ion-dipole attractions can be stronger than some ionic attractions

c. water dissocciates to form H+ and OH- ions which react with the ionic substance

d. water is the ‘universal solvent’ that naturally dissolves ionic substances

11. Hydrogen bonding is an attraction to a particularly strong kind of dipole. This occurs because:

a. hydrogen bonding is stronger than covalent bonding

b. hydrogen easily forms H+ ions in solution

c. hydrogen is not very electronegative and only has one electron, so electronegative elements like oxygen can create a large charge separation

d. if hydrogen bonding did not occur life on earth would be impossible

12. The small charge separations that cause dispersion (also known as ‘London’) forces are caused by:

a. momentary random movements of the electrons in a molecule

b. electrostatic forces from adjacent ions

c. electrostatic forces from adjacent dipoles

d. the electronegativity of particular atoms within the molecule
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