Assessment Key
Unit 8: Advanced Bonding Concepts
	Code
	Content Expectation

	C4.3x
	Solids Solids can be classified as metallic, ionic, covalent, or network covalent. These different types of solids have different properties that depend on the particles and forces found in the solid. 

	C4.3c
	Compare the relative strengths of forces between molecules based on the melting point and boiling point of the substances.

	
	1. ICl ( ICl boils at 370 K and Br2 boils at 332K). ICl exhibits dipole interactions due to the higher electronegativity of chlorine.  Bromine does not exhibit dipole interactions.
2. Water would have a lower boiling point if only London dispersion forces were present because H2S has a greater molar mass and therefore should exhibit stronger dispersion forces than water.

H2O
H2S
Gfm= 18.0 g/mol

Dispersion forces

Dipole interactions

Strong hydrogen bonding

High boiling point 100 oC

Gfm= 34g/mol

Dispersion forces

NO dipole interactions

NO hydrogen bonding

Low Boiling point -70 oC

3. Water has stronger hydrogen bonds and is a smaller molecule.  Ethanol also has a non-polar end that exhibits onle dispersion forces.
4. Methanol has the greates MP and BP and therefore has the greatest amount of IMFs.  It exhibits similar dispersion forces as NO and F2, but methanol also exhibits a strong dipole and hydrogen bonding.

	C4.3d
	Compare the strength of the forces of attraction between molecules of different elements. (For example, at room temperature, chlorine is a gas and iodine is a solid.)

	
	5. Iodine will have the higher boiling point.  It has a greater molar mass and therefore exhibits stronger dispersion forces than bromine.
6. As the size of the halogens increases, the melting and boiling points increase. The energy required to move and separate the molecules from one another increases as the size of the molecules increases. If it takes more energy to separate the molecules, the attractions between molecules must be greater. The types of intermolecular forces responsible for the increase in melting points and boiling points of these non-polar covalent compounds are called London forces or dispersion forces. 

7. Bromine exhibits stronger dispersion forces because it has a greater molar mass.
8. Astatine would be a solid at room temperature due to strong dispersion forces.

	C4.3e
	Predict whether the forces of attraction in a solid are primarily metallic, covalent, network covalent, or ionic based upon the elements’ location on the periodic table.

	
	9.  b network covalent. Carbon is a non metal with a very high melting point.
10.  a. metallic. Copper is a metal.

11.  b network covalent. Silicon is a non metal with a high melting point.
12.  c ionic. A metal and a non metal bonded together.

13.  d covalent.  Two non metals bonded together.

14.  b network covalent. Two non metals, very high mp.

	C4.3f
	Identify the elements necessary for hydrogen bonding (N, O, F).

	
	15.  c
16.  e

17.  Methanol can form hydrogen bonds with water in which the O in the OH group of the alcohol bonds to the positively charged H end of the water molecule and the H in the OH group of the alcohol bonds to the negatively charged O of the water molecule. 
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18.  e

19.  a

	C4.3g
	Given the structural formula of a compound, indicate all the intermolecular forces present (dispersion, dipolar, hydrogen bonding).

	
	20. a,e, and f
21.  d

22.  b

23.  a

24.  a
25.  a

	C4.3h
	Explain properties of various solids such as malleability, conductivity, and melting point in terms of the solid’s structure and bonding.

	
	Malleable 

Yes or No

Conductivity

High or Low

Melting point

High or Low

Ex. Silver

yes

high

high

27. Sucrose

No

Low

Low

28. graphite

No

Low

high

29. sodium chloride

No

High

High

30. copper

Yes

High

High

31. paraffin                 

No

Low

Low



	C4.3i
	Explain why ionic solids have higher melting points than covalent solids. (For example, NaF has a melting point of 995°C while water has a melting point of 0° C.)

	
	32. Paraffin wax 4th .  It is a covalent solid with high gfm indicating high dispersion forces, but these are the weakest type of IMFs.
Mp 125 degrees C.

33. Calcium oxide 1st . It is an ionic solid with a very high melting point due to a greater electrostatic attraction between the +2 and -2 ions.

Mp 2572 degrees C

34. Sucrose 3rd . It is an ionic solid with a high gfm and some hydrogen bonding at the O-H groups.

Mp 186 degrees C

35. Sodium fluoride 2nd . It is an ionic solid with a lower mp than CaO due to the electrostatic attraction between the +1 and the -1 ions.

Mp 993 degrees C

36. Water 5th . It is a covalent solid with a low gfm.  It does exhibit strong hydrogen bonding and dipole interactions.

Mp 0 degrees C

	C5.4x
	Changes of State All changes of state require energy. Changes in state that require energy involve breaking forces holding the particles together. The amount of energy will depend on the type of forces. 

	C5.4c
	Explain why both the melting point and boiling points for water are significantly higher than other small molecules of comparable mass (e.g., ammonia and methane).

	
	37. Fill in the following table.

H20

NH3
CH4
Gfm

18 g/mol

17 g/mol

16 g/mol

Dispersion forces

Yes

Yes

Yes

Dipole interactions

Strong

Weak

None

Hydrogen bonding

Strong

Weak

None

38.  Water exhibits strong dipole interactions and strong h-bonding.  These IMFs cause the molecules to require more energy than ammonia and methane to change phase.

	C5.4d
	Explain why freezing is an exothermic change of state.

	
	39. c
40. Heat flows from the liquid to the surroundings as the molecules lose KE the IMFs become stronger creating a solid.


