Chemistry 120

Problem Session 4

1. The world record for lowest pressure (at sea level) was 658 mm Hg recorded inside typhoon Ida on September 24, 1958, in the Philippine Sea.  Convert this pressure to 

a. torr

b. atm

c. in Hg

d. psi

2. A sample of methane gas at 25.0oC and 2.40 atm pressure occupies a volume of 500.0 mL

a. What would be the gas volume at 25.0oC and 1.70 atm pressure?

b. What would be the volume at 100oC and 2.40 atm pressure?

c. What would b e the volume at 50.0oC and 955 torr?

d. How many grams of methane are in the sample?

e. How many molecules of methane are in the sample?

3. A 0.595 gram sample of a gas occupies a volume of 250. mL at 750. torr pressure and a temperature of 20.0oC.  What is the molecular mass of the gas?

4. If 25.00 mL of a 3.00 M solution of HCl is added to 50.0 g of Ba(HCO3)2, how many mL of dry carbon dioxide gas will be collected at 25.0oC and 745 torr pressure?

5. How many grams of Na2SO4 are required to prepare 25.00 mL of 0.200 M Na2SO4 solution?

6. How many mL of 0.150 M CaCl2 contain 6.00 g of CaCl2?

7. In 33.00 mLof 0.22 M (NH4)3PO4, there are how many

a. Moles of (NH4)3PO4?

b. Grams of phosphorous?

c. Moles of phosphate ions?

d. NH4+ ions?

8. A solution is prepared by dissolving 81.15 grams of Na3PO4(12H2O in enough water to prepare 500.0 mLof solution.  The density of the solution is 1.077 g/mL.  Calculate 

a. The % anhydrous salt

b. The % hydrated salt

c. The molarity of Na3PO4
9. If 15.00 g of a mixture of 25.00% CaCl2 and 75.00% inert material are dissolved in 1.00 liter of water, how many mL of 0.500 M silver nitrate solution would be required to precipitate all of the chloride according t the equation:  

2 AgNO3(aq)  +  CaCl2(aq)  (  Ca(NO3)2(aq)  +  2 AgCl(s)

10. 1.00 gram of (NH4)2SO4 is added to 50.0 mL of 0.450 M (NH4)3PO4 solution.  Assuming no volume change, what are the resultant molarities of all ions in solution?

11. 2.500 g of K3PO4 are dissolved in 100.0 mL of deionized water.  To this solution are added 75.00 mL of 0.300 M AgNO3 solution.

a. How many grams of Ag3PO4 will precipitate?

b. How many grams of which reactant remains unreacted?

c. What is the final concentration of K+?

12. When 35.00 mL of 0.100 M iron(III) chloride are added to 20.00 mL of 0.200 M potassium phosphate, a precipitate of iron(III) phosphate is observed to form.  Inventory the concentrations of all ions in solution and calculate the mass of the precipitate.

13. Calculate the hydroxide ion concentration in a solution if 35.27 mL of it exactly neutralize 24.30 mL of a 0.07243 M solution of sulfuric acid.

14. A solution is prepared by dissolving 0.1162 grams of KOH in 250.0 mL of solution.  Calculate 

a. [H+]

b. [OH-]

c. pH

d. pOH

15. Solution A is a solution of HNO3 with a pH of 2.80.  Solution B is a solution of NaOH with a pH of 11.30.  Calculate the pH of the following solutions:

a. 10.00 mL of A and 5.00 mL of B

b. 10.00 mL of B and 5.00 mL of A

c. How many mL of A must be added to 25.00 mL of B to make a solution of pH = 7.00?

16. Give the oxidation number of each element in each substance

a. CuSO4
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b. H2SO3 
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c. Na2S 
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d. SO4-2 
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f. KHSO3 
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17. Identify for each reaction the element oxidized, the element reduced, the oxidizing agent, the reducing agent and the number of electrons transferred.

a. Zn(s)  +  H2SO4(Aq)  (  ZnSO4(aq)  +  H2(g)

Element oxidized 

Oxidizing agent



Element reduced 

Reducing agent



# electrons transferred



b. Cl2(g)  +  SO2(g)  +  2 H2O(l)  (  H2SO4(aq)  +  2 HCl(aq)

Element oxidized 

Oxidizing agent



Element reduced 

Reducing agent



# electrons transferred



c. 3 Br2(l)  +  3 H2O(l)  (  HBrO3(aq)  +  5 HBr(aq)

Element oxidized 

Oxidizing agent



Element reduced 

Reducing agent



# electrons transferred



