CH 10 Review
Short Answer
Explain what is occurring during each of the following processes, in terms of particles and the kinetic theory.

1.
freezing

2.
boiling

3.
condensation

4.
Rank the following temperature readings in increasing order: -420ºF, -270ºC, 0ºF, 0ºC, 0 K

5.
The melting points of five transition elements are provided in either Celsius or Kelvin temperatures. List the elements in order from the one with the lowest melting point to the one with the highest melting point.

Palladium (Pd)
1552ºC

Platinum (Pt)
2042 K

Cobalt (Co)
1495ºC

Nickel (Ni)
1728 K

Rhodium (Rh)
1960ºC

6.
Suppose that the outside temperature increases by 9.0 Fahrenheit degrees. What is the temperature increase in Celsius degrees? In kelvins?

7.
What is the Fahrenheit temperature that corresponds to a temperature of 50ºC?

8.
A beaker contains 50 mL of water at a temperature of 70ºF. Will the water level in the beaker fall faster if the relative humidity of the air is 30 percent or if the relative humidity is 80 percent? Explain.

9.
Explain the relationship between a liquid's vapor pressure and its boiling point. What is the vapor pressure of water at 100ºC?
	Element
	Freezing Point, ºC
	Boiling Point, ºC

	Cadmium
	 321
	770

	Chlorine
	-101
	-34

	Fluorine
	-220
	-188

	Phosphorus
	   44
	 280



10.
Which of the elements are gases at 50ºC? At -50ºC?

11.
Which element has the smallest temperature range as a liquid? The largest temperature range?

12.
Which element has a higher vapor pressure, cadmium at 700ºC or phosphorus at 300ºC? Explain.

13.
Predict whether the boiling point of water is greater or less than 100ºC in Salt Lake City, Utah, with an approximate elevation of 1300 m above sea level.

14.
Methane and ethane are both colorless, odorless gases. Which of these gases has a higher rate of diffusion in air? Explain.

15.
In terms of changes in total energy, how does the boiling of 100 g of water at 100ºC differ from the condensation of 100 g of steam at 100ºC?
Problem

16.
Convert each of the following temperature measurements to degrees Celsius: 385 K, 48 K, 197 K.

17.
Convert each of the following temperature measurements to kelvins: 94ºC, -101ºC, 388ºC.
The graph in Figure 10-1 shows what happens when 1 kg sample of each of two different substances are heated. Use the information in the graph to answer the questions. Assume that room temperature in this case is 300 K.
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18.
What is the physical state of substance A at room temperature?

19.
What is the physical state of substance B at room temperature?

20.
What is the melting point of substance A?

21.
If you mixed substance A, substance B, and water, and steadily increased the temperature, which would boil last?

22.
Estimate the heat of fusion of substance A. (Hint: Consider the length of the appropriate plateau.)

23.
Estimate the heat of vaporization of substance B.
The table shows the fusion and vaporization data for eight substances. Use the information to answer the following questions.

	Substance
	Fusion Melting Point (ºC)
	Heat of fusion (joules/mole) (ºC)
	Vaporization Boiling Point
	Heat of vaporization (joules/mole)

	O2 oxygen
	-219
	   444
	-183
	6820

	N2 nitrogen
	-210
	   720
	-196
	5577

	NH3 ammonia
	 -78
	  5653
	-33
	23 351

	CO2 carbon dioxide
	 -56
	  8326
	-78
	25 234*

	N2O nitrous oxide
	 -91
	  6540
	-89
	16 552

	I2 iodine
	114
	15 648
	183
	4347*

	H2O water
	   0
	   6008
	100
	40 656


*Goes directly to vapor from solid. These are heats of sublimation.

24.
Which substance has the lowest melting point? Which has the highest melting point?

25.
Which substance has the highest boiling point? Which has the lowest boiling point?

26.
How much energy, in joules, is required to melt 10.00 moles of ice?

27.
Which substance changes from the solid state to the gaseous state with the least total change in temperature?

28.
Suppose you have equal volumes of liquid oxygen and liquid nitrogen sitting open in a warm room. Which would boil away first? Explain.

29.
Provide the missing data in the columns.

	Temperature
	Celsius, ºC
	Kelvin, K

	Melting point of gold
	1064
	c. ___________

	Boiling point of carbon monoxide
	a. ___________
	81.7

	Cold winter night in Siberia
	b. ___________
	233

	Hot summer day in Phoenix, AZ
	45
	d. ___________



30.
Octane, C8H18, melts at -57ºC and boils at 126ºC. A few grams of octane are heated from -80ºC to +140ºC. Graph the heating curve for octane. Show time on the horizontal axis and temperature on the vertical axis.

