Assessment Questions
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. Which has the higher boiling point, Br2 (160 g/mol) or ICl (162 g/mol)? Explain your answer.
2. If only London dispersion forces are present, which should have a lower boiling point, H2O or H2S?
3. Compare H2O and H2S.  What type of intermolecular forces do each exhibit and how does this effect their boiling point? 
4. Ethanol (C2H5OH, molar mass 46 g/mol) boils at 351 K, but water (H2O, molar mass 18 g/mol) boils at higher temperature, 373 K. Explain why this is true.
5. Examine the data in the table below and determine which substance exhibits the greater amount of intermolecular forces.  Explain your answer.
Melting Points and Boiling Points of Substances with Similar Formula Weights

Substance

FW (g/mol)

mp (°C)

bp (°C)

F2
38

-220

-188

NO

30

-164

-152

CH3OH

32

-94

65



	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.)

	
	6.  Which has a higher boiling point, I2 or Br2? Explain your answer.
7. Examine the data in the table below.  Explain why iodine has the highest melting point and boiling point.

Melting Points and Boiling Points of Similar Substances with Increasing Formula Weights

Substance

FW (g/mol)

mp (°C)

bp (°C)

F2
38

-220

-188

Cl2
71

-100.98

-34.6

Br2
160

-7.2

58.78

I2
254

113.5

184.35

8. Explain why chlorine is a gas but bromine is a liquid at room temperature.
9. What state of matter is astatine at room temperature?  Explain your answer. 

	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.

	
	Use the periodic table below to match the solid with the IMFs that best represent the type in that solid.  The choices may be used more than once.
         10. carbon                                   a.  metallic
         11. copper                                   b.  network covalent

         12. silicon                                    c.  ionic

         13. magnesium oxide                 d.  covalent

         14. carbon tetrachloride

         15. silicon dioxide (mp very high)
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	C4.3f
	Identify the elements necessary for hydrogen bonding (N, O, F).

	
	16. Which of the following molecules exhibits the strongest hydrogen bonding?
a. H2O
b. CO2
c. HF
d. N2
e. NH3

17.  Which of the following molecules exhibits hydrogen bonding?

a. MgO
b. CO2
c. CH4
d. N2
e. NH3

18.  Explain how methanol forms a hydrogen bond with water.

19. Which of the following elements are likely to be involved in a hydrogen bond?

a. H

b. N

c. O

d. F

e. all of the above

20.  The strength of a hydrogen bond depends primarily on the ________ of the atom the hydrogen is covalently bonded to.
a. electronegativity

b. ionization energy

c. electron affinity

d. atomic radius

e. None of the above

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

	
	21. Which of the following molecules have a permanent dipole moment?
a. H2O
b. CO2
c. CH4
d. N2
e. CO
f. NH3
22. What type of attractive forces are being overcome when liquid oxygen boils at 90 K? 
a. ionic bonds 

b. dipole-dipole forces 

c. covalent bonds 

d. dispersion forces 

e. hydrogen bonds 

23. Methanol, CH3OH (bp: 65oC), boils nearly 230o higher than methane, CH4 (bp: -164oC). What intermolecular forces are responsible for the higher boiling point of methanol? 

a. dispersion forces 

b. hydrogen bonds 

c. induced dipole-induced dipole 

d. ion-dipole 

e. dipole-induced dipole 

The next two questions refer to 4 liquids, all of which have the molecular formula C4H10O and which have the following boiling points: 

                 A (117.5oC); B (82.9oC); C (34.6oC); D (99.5oC).

24. The intermolecular attractive forces of these are likely to be ordered: 

a. A > D > B > C 

b. B > D > A > C 

c. C > B > D > A 

d. D > C > B > A 

e. none of the above 

25. Given the structural isomers below, the one most likely to be liquid C is:
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26.  Drops of water and ethanol are placed on a warm stove, and the ethanol drop is seen to evaporate more rapidly. The graph below includes the vapor pressures of ethanol and water. Which curve corresponds to ethanol? 
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a. A 

b. B 

c. C 

d. D 

e. none of the above 


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

	
	Fill in the following table for each substance listed.
Malleable 

Yes or No

Conductivity

High or Low

Melting point

High or Low

Ex. Silver

yes

high

high
27. Sucrose
28. diamond
29. sodium chloride
30. copper
31. paraffin                 



	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.)

	
	Rank the following solids 1st -5th  with 1st  having the highest melting point and 5th  having the lowest melting point.  Give an explanation with each answer.
32. Paraffin wax C25H52 (gfm 352 g/mol)

33. calcium oxide CaO (gfm 56 g/mol)
34. sucrose C12H22O11 (gfm 342 g/mol)

35. sodium fluoride NaF (gfm 42 g/mol)

36. water H2O (gfm 18 g/mol)

	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

Dispersion forces

Dipole interactions

Hydrogen bonding

38. Using the information in the table above, explain why water has a higher boiling point and melting point than ammonia and methane even though they have similar molar masses.

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

	
	39. Which of the following phase changes is exothermic?
a. sublimation

b. melting

c. freezing

d. boiling

e. evaporating

40. Explain how heat flows when liquid water becomes solid water.








