	Review! (the test is Monday.)
CλeMis+ry: http://genest.weebly.com     
Stop in for help every day at lunch and Tues, Weds., &Thurs after school!
After-hours question? Email me at home: eagenest@madison.k12.wi.us
	R 
	Name_____________
Period_____________


 
	For full credit: 1) you must work where your partner is working  
2) Be in your regular desk 6 minutes before the bell for credit check.



1. Write the standard pressure in ________ kPa   ________ mmHg  


	Using the chart at right, answer each:
2. If diethyl ether in this room had a vapor pressure of 600 mmHg would it be boiling?

3. How high must the vapor pressure of a substance be at East High School for that substance to boil?


4. Will the boiling point of a substance be higher on top of a mountain or in Madison? 
	[image: ]



5. Fill in the empty boxes using the vapor pressure from the graph above.
	substance
	vapor pressure
	the ambient pressure
	Is the substance boiling?
	temperature

	ethyl alcohol
	
	500 mmHg
	yes
	

	diethyl ether
	400mmHg
	400 mmHg
	yes
	

	
	600 mmHg
	760 mmHg
	no
	74 °C

	water
	200 mmHg
	[bookmark: _GoBack]
	yes
	64 °C


6. Draw your own heating curve for aluminum, knowing that it melts at 660 °C and vaporizes at 2467  Label the x-axis time and label the y-axis temperature.



7. As temperature rises what happens to vapor pressure?

8. The temperature at which all motion stops is ________ K     or  __________°C


9. If the absolute temperature is increased four times higher what happens to the kinetic energy?

10. Explain one way each of the following could happen.
a. Water boils at a temperature above 100 °C.


b. Water boils at a temperature below 100 °C.



10. Show the work need to convert 50 mm Hg to kPa.


	11. The graph below is a phase diagram for substance.  Label the following parts on the graph:  sublimation line, normal boiling point, vapor/gas, liquid, solid, triple point, and critical point.

	[image: ]





	12. [image: ]
	



13. Diamond and graphite are both made out of carbon.  Explain how it is possible that one substance is one of the hardest things on Earth while the other breaks on us constantly.
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is slowly compressed at constant temperature until the
final pressure is 10 atm. (b) Water originally at 100.0°C
and 0.50 atm is cooled at constant pressure until the tem-
perature is —10°C.

Refer to Figure 11.27(b), and describe the phase changes
(and the temperatures at which they occur) when CO, is
heated from —80°C to —20°C at (a) a constant pressure
of 3 atm; (b) a constant pressure of 6 atm.

The normal melting and boiling points of xenon are
—112°C and —107°C, respectively. Its triple point is at
—121°C and 282 torr, and its critical point is at 16.6°C and
57.6 atm. (a) Sketch the phase diagram for Xe, showing

Exercises 445

the four points given and indicating the area in which
each phase is stable. (b) Which is denser, Xe(s) or Xe(!)?
Explain. (c) If Xe gas is cooled under an external pressure
of 100 torr, will it undergo condensation or deposition?
Explain.

11.52 The normal melting and boiling points of O, are —218°C
and —183°C, respectively. Its triple point is at —219°C and
1.14 torr, and its critical point is at —119°C and 49.8 atm.
(a) Sketch the phase diagram for O,, showing the four
points given and indicating the area in which each phase is
stable. (b) Will Oy(s) float on O,(!)? Explain. (¢) As it is heat-
ed, will solid O, sublime or melt under a pressure of 1 atm?

tructures of Solids

1153 How does an amorphous solid differ from a crystalline
one? Give an example of an amorphous solid.

154 Amorphous silica has a density of about 2.2 g/cm +
Q whereas the density of crystalline quartz is 2.65 g/ cm?®.
Account for this difference in densities.

1155 What is a unit cell? What properties does it have?

56 Perovskite, a mineral composed of Ca, O, and Ti, has the
cubic unit cell shown in the drawing. What is the chem-
ical formula of this mineral?

tures consisting of cubic close-packed arrangements of
atoms. Yet Xe melts at —112°C and gold melts at 1064°C.
Account for these greatly different melting points.
Rutile is a mineral composed of Ti and O. Its unit cell,
shown in the drawing, contains Ti atoms at each corner
and a Ti atom at the center of the cell. Four O atoms are
on the opposite faces of the cell, and two are entirely with-
in the cell. (a) What is the chemical formula of this min-
eral? (b) What is the nature of the bonding that holds the
solid together?

. Oxygen

@ Titanium

11.59 Iridium crystallizes in a face-centered cubic unit cell that
has an edge length of 3.833 A. The atom in the center of
the face is in contact with the corner atoms, as shown in
the drawing. (a) Calculate the atomic radius of an iridi-
um atom. (b) Calculate the density of iridium metal.

11.60 Aluminum metal crystallizes in a cubic close-packed
structure (face-centered cubic cell, Figure 11.34). (a) How
many aluminum atoms are in a unit cell? (b) What is the
coordination number of each aluminum atom?
(c) Assume that the aluminum atoms can be represented
as spheres, as shown in the drawing for Exercise 11.59. If
each Al atom has a radius of 1.43 A, what is the length of
a side of the unit cell? (d) Calculate the density of alu-
minum metal.

11.61 An element crystallizes in a body-centered cubic lattice.
The edge of the unit cell is 2.86 A, and the density of
the crystal is 7.92 g/cm®. Calculate the atomic weight
of the element.

11.62 KCl has the same structure as NaCl. The length of the
unit cell is 628 pm. The density of KClis 1.984 g/ cm® and
its formula mass is 74.55 amu. Using this information,
calculate Avogadro’s number.

11.63 What is the coordination number of each sphere in (a) a
three-dimensional, close-packed array of equal-sized
spheres; (b) a primitive cubic structure; (c) a body-cen-
tered cubic lattice?

11.64 What is the coordination number of (a) Na* in the NaCl
structure, Figure 11.35; (b) Zn?' in the ZnS unit cell,
Figure 11.42(b); (c) Ca?" in the CaF, unit cell, Figure
11.42(c)?

11.65 Clausthalite is a mineral composed of lead selenide
(PbSe). The mineral adopts a NaCl -type structure. The
density of PbSe at 25°C is 8.27 g/! cm®. Calculate the length
of an edge of the PbSe unit cell.




