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Kinetic energy = ½ mv2 = 3/2 kT = 3RT/2NA
w = -P(V = d x F

q = (E + P(V

C = q/(T

(G = (H - T(S

PV = nRT

R = 0.0821 L atm/mol K = 62.4 L torr/mol K = 8.31 J/mol K=1.987 cal/mol K

Ptotal = P1 + P2 + P3 + …
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temperature represents the temperafure at which a gas cannot be liquefied, and the eritical
pressure i the pressure beyond which a liquid cannot be vaporized at any temperature.
‘The two phases blend to form a supereritical fluid thatis neither liquid nor gas beyond
the criical point.

& phase diagram is a useful way to display in graphical form a fremendous amount of information
about the physical states of a substance.

The phase diagram of a substance Is shown. Wh are the normal
melling and boilng poinis of this substance?
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1 atm = 760 mm Hg = 760 torr = 101,325 Pa

P1 = X1( Ptotal
NA = 6.022 x 1023
[image: image3.png]Specific Heat Molar Heat Capacity
Substance Ji(g - °C) J/(mol - °C)
Air 1.01 29.1
Aluminum 0.902 24.4
Copper 0.385 244
Gold 0.129 254
Iron 0.450 25.1
Mercury 0.140 28.0
NaCl 0.864 50.5
Water(s)* 2.03 36.6
Water(l) 4.179 75.3

*At-11°C
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Substance Formula___(kJ/mol) Substance Formula___(kl/mol)
Acetylene &) 2267 Hydrogen chioride _ FICI(g) 923
Ammonia NHy(g) -46.1 Iron(l) oxide FeOys) 8242
Carbon dioxide  COx(g) -3935 Magnesium carbonate MgCOss) - 1095.8
Carbon manoxide  CO(g) - 1105 Methane CH(g) -748
Ethanol CHOHY  -277.7 Nitric oxide NO{g) 902
Ethylene CHg) 523 Water(g) HO(9) 2418
Glucose CalliOdfs) - 1260 Water) H00) -2858




[image: image5.png]H—H 43" C—H 410 N—H 300 O—H 460 F—F 159"
H—C 410 C—C 350 N—C 300 O—C 350 Cl—Cl 243"
H—F 570° C—F 450 N—F 270 O—F 180  Br—Br 193"
H—Cl 432" C‘C] 330 N—CI 200 0—Cl 200 I— 151*
H—Br 366" C—Br 270 N—Br 240 O—Br 210 S—F 310
H—1 298° C—1 240 N-I — O—1 220 S—Cl 250
H—N 390 C—N 300 N—N 240 O—N 200 S—Br 210
H—O 460 C—O 30 N—O 200 O0—O 180 S—S 225
H—S 340 Cc—S 260 N—S — o0—s —

Multiple covalent bonds *

c=C_6t1 C=C 835 C=0 732 0O=0 498" N=N 945
*Bond dissociation energies for diatomic molecules are exact.

*We'll discuss multiple covalent bonds in Section 7.5.
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Substance Formula___(kJ/mol) Substance Formula___(kl/mol)
Acetylene &) 2267 Hydrogen chioride _ FICI(g) 923
Ammonia NHy(g) -46.1 Iron(l) oxide FeOys) 8242
Carbon dioxide  COx(g) -3935 Magnesium carbonate MgCOss) - 1095.8
Carbon manoxide  CO(g) - 1105 Methane CH(g) -748
Ethanol CHOHY  -277.7 Nitric oxide NO{g) 902
Ethylene CHg) 523 Water(g) HO(9) 2418
Glucose CalliOdfs) - 1260 Water) H00) -2858




[image: image7.png]TABLE 8.3 Thermochemical Properties of Some Fuels

Combustion Enthalpy

Fuel kd/mol kJig [
Hydrogen, H -285.8 -141.8 -9.9°
Ethanol, C;H:OH -1367 -297 234
Graphite, C 3935 -32.8 -738
Methane, CH, -890.3 -555 -30.8*
Methanol, CH,OH -726.4 227 -17.9
Octane, GyHig -5470 -47.9 -336
Toluene, GHy -3910 423 -36.7

* Caloulated for the compressed liquid at 0°C




1.  (6 points) A 36.33 g chunk of ice at –20oC is added to a bucket containing 500.0 g of water at 52oC.  What is the final temperature of the system?

2. (8 points) From the following data

H2(g)  +  ½ O2(g) (  H2O(l)     


(H = -285.8 kJ

N2O5(g)  +    H2O(l)  ( 2HNO3(l)   

(H = -76.6 kJ

½ N2(g)  +  3/2O2(g)  + ½ H2(g)  ( HNO3(l)    
(H =-174.1 kJ 

Calculate the enthalpy change for the reaction below (Note: to receive full credit you must use Hess’s law and show how you added the equations together.)

2N2(g)   +  5O2(g)  (  2 N2O5(g)
3. (6 points) Give the definition of the standard enthalpy of formation for a substance.  Write a reaction for the formation of H2O such that the (H of the reaction as written has the same numeric value as the (H of formation for water.

4. (6 points) From the standard enthalpies of formation, calculate (Ho for the reaction 

C6H12(l)  +  9 O2(g)  (  6 CO2(g)  +  6 H2O(l)







(Hfo = (393.5 kJ for C6H12(l)

5. (6 points) Use bond energies to estimate the (H for the following reaction
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6. (4 points) How is it possible for a reaction to be spontaneous yet endothermic?  Explain.

7. (8 points) A sample of air occupies 17.8 L when the pressure is 839 torr and 25 oC

a. What volume does it occupy at 6.6 atm if the temperature remains constant?

b. What volume will the air occupy if the temperature is raised to 75oC?

8. (6 points) Dry ice is solid carbon dioxide.  A 0.28 g sample of dry ice is placed in an evacuated vessel of volume 4.6 L at 30oC.  Calculate the pressure inside the vessel after all the dry ice has been converted to CO2 gas.

9. (4 points) Explain why liquids, unlike gases, are virtually incompressible.

10. (12 points) A sample of an unknown metal was reacted with 150.0 g of hydrochloric acid in a calorimeter.  

a. If a 2.533 g sample of the metal caused the temperature of the calorimeter and its contents to rise from 22.4oC to 61.2oC, calculate the heat of reaction per g for the metal.  (The acid solution has a specific heat of 4.168 J/g K, and the calorimeter has a heat capacity of 39.2J/K.)

b. The hydrogen gas from the experiment above was collected in a 452 mL at 30.0oC and 731 torr pressure, how many moles of hydrogen were collected?

c. What is the molar mass of the metal?  (Previous experiments have shown the metal to form a chloride of the formula MCl3.  Write a balanced chemical reaction and determine how many moles of the metal reacted.)

d. Calculate the molar heat of reaction of the metal.

11.  (5 points) A diagram in a chemistry book shows a magnified view of a flask of air as follows. What do you suppose is between the dots (the dots represent air molecules)?

[image: image10.png]TABLE 10.7 Heats of Fusion and Heats of Vaporization for
Some Common Compounds

AHguion AH,

Name Formula (iJ/mol (kJ/mol) ™"
Ammonia NH, 597 B4
Benzene  CyHy 9.95 308
Ethanol  C;H;0H 502 386
Helum  He 02 0.10
Mercury  Hg 233 569

Water = H,0 6.01 1067
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a. Air

b. Dust

c. Pollutants

d. Oxygen

e. Nothing

12. (6 points) Define what is meant by the term “polarizability”.  

What kind of molecules tend to have high polarizibilities? 

13.  (9 points) Explain in terms of intermolecular forces why 

a. NH3 has a higher boiling point than CH4
b. KCl has a higher melting point than I2
c. Naphthalene (C10H8) is more soluble in benzene (C6H6) than is LiBr

14. (12 points) Answer the questions below using the phase diagram 

a. Label the three regions of the phase diagram (liquid, gas, and solid).  Check to make sure your answer makes sense.  (Does it freeze when you heat it??  If so go back and rethink!!)

b. Label the critical point and the triple point.

c. What is the approximate normal boiling point of this substance?

d. What phase exists at room temperature and 1 atm pressure?

e. Which is more dense, the liquid or the solid form?  Explain your reasoning.

15. (6 points) Using the heat of vaporization given on the front cover, determine the pressure required to boil water at 50oC.

� EMBED ChemWindow.Document  ���








_1081306171.unknown

_1081306290.unknown

_1035805933.bin

