Unit 2 Marathon Review Problems
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1. Astudent is given the task of determining the CI” content in a 50.0 mL sample of aqueous
sodium chloride solution. The student measures 25.0 mL of the sample into an empty flask.
Nac | (aq.y
(a) Which of the following solutions should be added to the flask in excess to isolate the CI-
ions: AgNOs(aq), K;SO4(aq), or CaBra(aq)? Explain your reasoning.
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(b) Write a balanced, net-ionic equation for the reaction that takes place when the chosen
solution in (a) is added to the flask.

A9 ey + Cllagy —> AgCl (s
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The student adds the solution from (a) in excess to the flask. A precipitate forms, which is then
filtered, washed, and dried. The data from the experiment are shown in the table below.

Mass of thoroughly dried filter paper 1.324g
Mass of filter paper + precipitate after first drying 1941¢g
Mass of filter paper + precipitate after second drying 1.867¢g
Mass of filter paper + precipitate after third drying 1.866¢g

(c) Calculate the moles of precipitate that is produced in the experiment.
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(d} Calculate the mass of CI” in the 50.0 mL sodium chloride solution.
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(e) Which chemical species are present in the filtrate solution?
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2. Astudentis to prepare 1.0 L of a 3.0 M LiCl solution using solid LiCl and distilled water.

(a) Explain how to prepare the solution. Include appropriate calculations and lab
equipment.
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(b) Draw the particle interactions in the LiCl{(aq) solution. Include only one formula unit of
LiCl and no more than ten molecules of water. Include the identity of ions (symbol and
charge) and the arrangement and proper orientation of the particles in the solution.

Ha0= oy
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(c) The student then needs to prepare 2.0 L of a 0.60 M LiCl solution from the 3.0 M LiCl
solution. Explain how to prepare the 0.60 M LiCl solution. Include appropriate
calculations and lab equipment.
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(d) The student then measures 20. mL of the 3.0 M LiCl solution into an empty beaker.
50. mL of the 0.60 M LiCl solution is then measured and added to the same beaker.
Assuming volumes are additive, calculate the concentration of CI™ ions in the resulting
solution.
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