
Chapter 10 Study Guide

1. 
Order IMFs (dipole-dipole, London Dispersion, ionic, and hydrogen-bonding) from weakest to strongest .
2. 
Which of the following would you expect to have the highest boiling point?         F2          Cl2           Br2            I2
3. 
Which of the following is most likely to be a solid at room temperature?   Na2S,   HF,    NH3,    N2,    H2O
4. 
Which of the following should have the lowest boiling point?                    Na2S,    HF,    NH3,    N2,    H2O

5. 
On a relative basis, the weaker the intermolecular forces in a substance (list as many as possible)
6. 
Which of the following would you expect to show the least hydrogen bonding?   NH3     H2O     HF      CH4
7. 
The molecules in a sample of solid SO2 are attracted to each other by a combination of  (2 IMFs)
8. 
List the correct order of boiling points for KNO3, CH3OH, C2H6, Ne?

9. 
In which of the following groups of substances would dispersion forces be the only significant factors in determining boiling points?     Cl2
HF
Ne
KNO2
      CCl4
10. 
Arrange the following substances in order of melting temperature:    NaCl,    Na,    Cl2,    SiO2
11. Water sits in an open beaker. Assuming constant temperature and pressure, the rate of evaporation decreases as the water evaporates.       (T/F)
12. 
Water sits in an open beaker. Assuming constant temperature and pressure, the vapor pressure of the water decreases as the water evaporates.      (T/F)
13. 
A certain solid substance that is very hard, has a high melting point, and is nonconducting unless melted is most likely to be:     I2,        NaCl,             CO2,              H2O,              Cu
14. 
At normal atmospheric pressure and a temperature of 0°C, which phase(s) of H2O can exist?

15. 
The bonds between hydrogen and oxygen in a water molecule can be characterized as __________.

16. 
Assume 12,500 J of energy is added to 2.0 moles (36 grams) of H2O as an ice sample at 0(C. The molar heat of fusion is 6.02 kJ/mol. The specific heat of liquid water is 4.18 J/mol K. The molar heat of vaporization is 40.6 kJ/mol. The resulting sample contains which of the following?

17. 
When a water molecule forms a hydrogen bond with another water molecule, which atoms are involved?
18. 
The freezing point of helium is –270(C. The freezing point of xenon is –112(C. Both of these are in the noble gas family. Explain.
19. 
Explain all of the possible phase changes.  (Solid to liquid is melting, solid to gas is sublimation…)
20. 
Explain and define vapor pressure. When does vapor pressure increase/decrease? (Temp/IMFs/etc)
21. 
Which substance can be described as cations bonded together by mobile electrons?

22. 
At room temperature, CsF is expected to be (phase, hard/soft, conductor/insulator, brittle/strong)
23. 
A crystal of NaCl is  (phase, hard/soft, conductor/insulator, brittle/strong)
24. 
Which of the following has the highest melting temperature?   H2O,     CO2,      S8,      MgF2,     P4
25. 
How does vapor pressure relate to IMFs and temperature?
26. 
During which phase changes will energy be evolved as heat?
27. 
The normal boiling point of liquid X is less than that of Y, which is less than that of Z.  List the liquids in order of increasing vapor pressure at STP.

28. 
The vapor pressure of water at 100.0(C is

29. 
How much energy is needed to convert 64.0 grams of ice at 0.00(C to water at 75.0(C?

30. 
The vapor pressure of water at 80(C is ____?
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31. 
Shown above is a phase diagram for compound X. At 25(C and 1 atm X will exist as a:

32. 
Above is a phase diagram for compound X. The normal boiling point of X is most likely:

33. 
How will the melting point of X change with increased pressure?
34. 
The density of the solid phase of a substance is 0.90 g/cm3 and the density of the liquid phase is 1.0 g/cm3. A large increase in pressure will?
35. 
The meniscus of mercury curves downward at the edges. Explain.
36. 
Intermolecular forces are weaker than intramolecular bonds.    (T/F)
37. 
Hydrogen bonding is a type of London dispersion force.    (T/F)
38. 
Methane (CH4) exhibits stronger hydrogen bond interactions than ammonia (NH3).    (T/F)
39. 
Liquids with large intermolecular forces tend to have high surface tension.    (T/F)
40. 
Table salt and table sugar are both crystalline solids.    (T/F)
41. 
Atomic solids generally have low melting points.    (T/F)
42. 
Ice is a molecular solid.    (T/F)
43. 
The process of changing from a vapor to a liquid is vaporization.    (T/F)
44. 
The particularly strong dipole-dipole interaction between hydrogen and nitrogen is known as a?
45. 
The relatively weak forces that exist among noble gas atoms are __________.

46. 
The resistance of a liquid to an increase in its surface area is the __________ of the liquid.

47. 
Iodine moves directly from solid to gas in a process called __________.

48. 
If you have 10.0 moles of BH3 and 5.0 moles of HF, which exhibits the most hydrogen bonding? Explain.

49. 
Explain why water boils at a lower temperature up in the mountains versus at sea level.  
Answers

1. London, dipole-dipole, h-bonding, ionic

2. I2

3. Na2S

4. N2

5. weak IMF, low MP, low BP, high VP

6. CH4

7. London and dipole-dipole

8. Ne < C2H6 < CH3OH < KNO3

9. Cl2, Ne, CCl4

10. Cl2 < Na < NaCl < SiO2

11. False
12. False

13. NaCl

14. Ice and water

15. Intramolecular or covalent

16. Water only

17. H atom from one water and O atom from another water

18. London is greater for Xe because it’s larger

19. Melting, fusion, solidification, freezing, evaporation, vaporization, sublimation, deposition

20. Increases with increased temperature and decreased IMF
21. Metals

22. Solid, hard, insulator, brittle

23. Solid, hard, insulator, brittle

24. MgF2

25. Increases with increased temperature and lower IMF
26. Solidification/crystallization and condensation

27. Z, Y, X

28. 760 torr, 760 mmHg, 1.0 atm

29. 41.4 kJ or 41,400J

30. Anything less than 1.0 atm

31. Liquid

32. Around 47OC

33. Increase

34. Lower the freezing point
35. Cohesive forces are greater than adhesive forces

36. True

37. False

38. False

39. True

40. True

41. False

42.  True

43. False

44. Hydrogen bond

45. London dispersion forces

46. Surface tension

47. Sublimation

48. HF, the other one doesn’t have FON so it can’t have hydrogen bonding

49. Boiling occurs when a liquid’s vapor pressure equals the atmospheric pressure. Since the atmospheric pressure is lower at higher altitudes the liquid’s vapor pressure reaches the lower pressure at a lower temperature. 

