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Exam 2A (100 points) 




March 23, 1998

All work must be shown to receive credit.

Page 1

23 points

Page 2

34 points

Page 3

21 points

Page 4

24 points

Total

102 points

Data

Avogadro’s number  6.022 x 1023 /mol

PV = nRT

R = 0.0821 L atm/mol K = 62.4 L torr/mol K

Ptotal = P1 + P2 + P3 + . . .

STP = 1 atm pressure and 0o C

1 atm = 760 torr = 760 mm Hg = 100 kPa 

1. (9 points) Define the following terms

a. pure covalent bond

b. endothermic reaction

c. vapor pressure

2. (8 points) Draw a lewis structure for each of the following molecules or ions.  Be sure to show all electrons as either bonds or lone pairs.

a. CS2
b. H3O+
3. (6 points) Predict the geometry of the following molecules.  (Remember that lone pairs of electrons determine shape but are not "seen".  Also the molecules are probably not drawn in the correct configuration.)
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determine geometry around nitrogen for HNO2.

___________________________________

b. [image: image2.emf]O
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O O O

determine the geometry around carbon for CCl4.

___________________________________

4. (15 points) Name the following ions

a. SO3-2








b. BrO-1








c. Ca+2








d. O-2








e. Fe+3








5. (9 points) Write the formula of the compounds formed by the following combinations of ions.

a. K+ and N-3






b. Cr+2  and ClO4-1






c. Al+3 and CO3-2






6. (10 points) Balance the following chemical equations

a. _____Mg  +  _____Fe3O4  (  _____MgO  +  _____Fe

b. _____NO  +  _____CH4  (  _____HCN  +  _____H2O  +  _____H2
7. (21 points) Given the balanced chemical reaction 

4 NH3(g)  +  3 O2(g)  (  2 N2(g)  +  6 H2O(g)  +  1267 kJ

a. How many molecules of water will be produced by the reaction of 12 molecules of ammonia (NH3) with excess oxygen?

b. How many moles of oxygen gas are required to react with 3.55 moles of ammonia?

c. How many grams of nitrogen can be made from 83.3 grams of ammonia?

d. How many kilojoules of heat will be produced from the reaction of 50.0 g of ammonia?

e. How many moles of water will result from the reaction of 5.00 g of ammonia and 5.00 g of oxygen gas?

8. (6 points) The gas from a certain volcano had the following composition:  602.2 torr CO2, 19.7 torr H2, 4.5 torr HF and 1.3 torr SO2.  What was the total pressure of the gas in torr?  In atmospheres?

9. (6 points) Helium gas, He, at 22oC and 1.00 atm pressure occupied a vessel whose volume was 2.54 L.  What volume would this gas occupy if it were cooled to the temperature of liquid nitrogen, -197oC.

10. (6 points)An experiment calls for 3.50 mol of chlorine, Cl2.  What volume would this be if the gas volume is measured at 34oC and 2.45 atm?

11. (6 points) What is the density of xenon gas in g/L at 1.08 atm and 37oC?
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Page 1

23 points

Page 2

34 points

Page 3

21 points
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24 points

Total

102 points

Data

Avogadro’s number  6.022 x 1023 /mol

PV = nRT

R = 0.0821 L atm/mol K = 62.4 L torr/mol K

Ptotal = P1 + P2 + P3 + . . .

STP = 1 atm pressure and 0o C

1 atm = 760 torr = 760 mm Hg = 100 kPa 

1.  (9 points) Define the following terms

a) pure covalent bond

b) exothermic reaction

c) vapor pressure

2. (8 points) Draw a lewis structure for each of the following molecules or ions.  Be sure to show all electrons as either bonds or lone pairs.

a) SiF4
b) NO2+
3. (6 points) Predict the geometry of the following molecules.  (Remember that lone pairs of electrons determine shape but are not "seen".  Also the molecules are probably not drawn in the correct configuration.)

a) determine geometry around nitrogen for NH3.
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(a) ___________________________________

b) determine the geometry around carbon for CO2.
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(a) ___________________________________

4. (15 points) Name the following ions

a) PO3-3








b) BrO4-1








c) Mg+2








d) S-2








e) Cu+2








5. (9 points) Write the formula of the compounds formed by the following combinations of ions.

a) Na+ and P-3






b) V+3  and ClO-1






c) Ti+2 and PO4-3






6. (10 points) Balance the following chemical equations

a) _____Mg  +  _____Fe3O4  (  _____MgO  +  _____Fe

b) _____NO  +  _____CH4  (  _____HCN  +  _____H2O  +  _____H2
7. (21 points) Given the balanced chemical reaction 

a) 4 NH3(g)  +  3 O2(g)  (  2 N2(g)  +  6 H2O(g)  +  1267 kJ

b) How many molecules of water will be produced by the reaction of 16 molecules of ammonia (NH3) with excess oxygen?

c) How many moles of oxygen gas are required to react with 6.74 moles of ammonia?

d) How many grams of nitrogen can be made from 68.4 grams of ammonia?

e) How many kilojoules of heat will be produced from the reaction of 70.0 g of ammonia?

f) How many moles of water will result from the reaction of 6.00 g of ammonia and 6.00 g of oxygen gas?

8. (6 points) The gas from a certain volcano had the following composition:  512.2 torr CO2, 19.7 torr H2, 4.5 torr HF and 1.3 torr SO2.  What was the total pressure of the gas in torr?  In atmospheres?

9. (6 points) Helium gas, He, at 22oC and 1.00 atm pressure occupied a vessel whose volume was 6.87 L.  What volume would this gas occupy if it were cooled to the temperature of liquid nitrogen, -197oC.

10. (6 points)An experiment calls for 5.50 mol of chlorine, Cl2.  What volume would this be if the gas volume is measured at 34oC and 2.45 atm?

11. (6 points) What is the density of xenon gas in g/L at 1.25 atm and 37oC?
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Page 1

23 points

Page 2
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102 points

Data

Avogadro’s number  6.022 x 1023 /mol

PV = nRT

R = 0.0821 L atm/mol K = 62.4 L torr/mol K

Ptotal = P1 + P2 + P3 + . . .

STP = 1 atm pressure and 0o C

1 atm = 760 torr = 760 mm Hg = 100 kPa 

1. (9 points) Define the following terms and show an example illustrating each.

a. Dispersion forces or London forces

b. Oxidation reaction

c. Absolute zero

2. (8 points) Draw a lewis structure for each of the following molecules or ions.  Be sure to show all electrons as either bonds or lone pairs.

a. H2SO3 (each O atom is bonded to the S atom, and one H atom is bonded to each of two O atoms.)

b. ClO3​
3. (6 points) Predict the geometry of the following molecules.  (Remember that lone pairs of electrons determine shape but are not "seen".  Also the molecules are probably not drawn in the correct configuration.)

a. determine geometry around oxygen for O3.
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b. determine the geometry around carbon for COCl2.
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4. (12 points) Name the following compounds

a. Ca(ClO3)2







b. Cr2(SO4)3







c. CsCl








d. PBr3








5. (12 points) Write the formula of the compounds named below

a. iron(II)phosphide






b. Magnesium sulfite






c. Sulfur hexafluoride






d. Beryllium perbromate






6. (10 points) Balance the following chemical equations

a. _____Cl2 +  _____NaOH  (  _____NaOCl  +  _____NaCl  +  _____H2O

b. _____C7H14  +  _____O2  (  _____H2O  +  _____CO2
7. (21 points) Given the balanced chemical reaction 

3 Ag2S(s)  +  2 Al(s)  (  6 Ag(s)  +  Al2S3  +  98.2 kcal

a. How many molecules of silver will be produced by the reaction of 6.5 moles of silver sulfide (Ag2S) with excess aluminum?

b. How many moles of aluminum are required to react with 3.55 moles of silver sulfide?

c. How many grams of aluminum will react with 5.23 g of silver sulfide?

d. How many grams of aluminum are required to generate 2000 kcal of energy?

e. How many grams of silver will result from the reaction of 5.00 g of silver sulfide and 5.00 g of aluminum?

8. (6 points) Atmospheric pressure is the total pressure of the gaseous mixture called air.  Atmospheric pressure is 0.985 atm on a day that the partial pressures of nitrogen, oxygen, and carbon dioxide are 584 torr, 144 torr, and 19 torr, respectively.  What is the partial pressure of all miscellaneous gases (in torr) in the air on that day?

9. (6 points) A gas occupies 3.40 liters at 65oC and 686 torr.  What volume will it occupy if it is cooled to room temperature, 21oC and compressed to 805 torr?

10. (6 points)How many grams of carbon monoxide (CO) must be placed into a 40.0 L tank to develop a pressure of 965 torr at 18oC?

11. (6 points) The density of an unknown gas at 20oC and 749 torr is 1.31 g/L.  Estimate the molar mass of the gas.













