Chemistry Unit 7
HW #1 – Concentration problems
Molarity:

1. How many moles of sodium hydroxide are contained in 65.0 ml of a 2.2 M solution of sodium hydroxide in water?  How many grams of sodium hydroxide does this represent?

2. Determine the number of grams of solute needed to make solutions of the following volumes and concentrations:

a. 1.00 L of 3.5 M solution of sulfuric acid

b. 2.5 L of a 1.75 M solution of barium nitrate

3. Determine the molarity of each of the following solutions.

a. 20.0 g sodium hydroxide in 2.0 L of solution

b. 14.0 g of ammonium bromide in 150 ml of solution

c. 32.7 g phosphoric acid in 500. ml of solution

4. How many grams of calcium hydroxide are contained in 50.0 ml of a 0.2 M solution of calcium hydroxide in water? 

5. What is the molarity of a solution made by dissolving 26.42 g of ammonium sulfate in enough water to make 50.00 ml of solution?

6. How many milliliters of 0.54 M silver nitrate would contain 0.34 g of pure silver nitrate?

Extra Credit: If 75.0 ml of silver nitrate solution reacts with enough copper to produce 0.250 g of silver by a single replacement reaction, what was the molarity of the initial silver nitrate solution if the copper (II) nitrate is the other product?

Molality:

7. Determine the molality of each of the following solutions:

a. 294.3 g sulfuric acid in 1.0 kg of water

b. 63.0 g nitric acid in 0.25 kg of water

c. 10.0 g of sodium hydroxide in 300 g  water

8. Determine the number of grams of solute needed to make each of the following solutions:

a. a 4.5 m solution of sulfuric acid in 1.0 kg of water

b. a 1.0 m solution of nitric acid in 2.0 kg of water

c. a 3.5 m solution of magnesium chloride in 0.450 kg of water

9. A solution is prepared by dissolving17.1 g of sucrose (C12H22O11) in 275 g water.  What is the molality of the solution?

10. How many kilograms of water must be added to 75.5 g of calcium nitrate to form a 0.5 m solution?

11. How many grams of glucose (C6H12O6), must be added to 750. g of water to make a 1.25 m solution?

12. In how many liters of water should 65.0 g of NaCl be dissolved to make a 0.450 m solution?

Percent by mass:

13. Find the percent by mass of each of the following solutions:

a. 10.0 g of sugar in 60 g water.

b. 0.63 g of silver nitrate in 12.0 g of water.


14. If you dissolve 25 grams of sodium chloride in 5 liters of water, what is the percent by mass of the sodium chloride?

Extra Credit: Find the mass of each solute present in each of the following solutions.

a. 50 g solvent in a 10.0% by mass sodium chloride solution.

b. 8.5 g of solvent in a 2.4% by mass potassium hydroxide solution

Solubility:

15. Plot the solubility graph for silver nitrate from the following data, with grams of solute per 100 grams of water on the vertical axis and temperature in degrees Celsius on the horizontal axis.

	Temperature (C
	Grams solute / 100 g H2O

	0 (C
	122 g

	20 (C
	216 g

	40 (C
	311 g

	60 (C
	440 g

	80 (C
	585 g

	100 (C
	733 g


a. How does the solubility of silver nitrate vary with the temperature of the water?

b. Estimate the solubility of silver nitrate at 30(C, 55(C and 75(C.

c. At what temperature would the solubility of silver nitrate be 275 g/100g water?

d. If 100 g of silver nitrate were added to 100 g of water at 10(C, would the resulting solution be saturated or unsaturated?  What would occur if 325 g of silver nitrate of silver nitrate were added to 75 g water at 35(C

16. If a saturated solution of potassium nitrate in 100 g of water at 60(C is cooled to 10(C, approximately how many grams of solute would precipitate out of the solution? (please use the solubility table in your book)

