The program of MidTerm exam for master students
6M060600 – “Chemistry”

Level 1

1. What is concentration? Evaluate the role of “concentration” in analytical chemistry.

2. The role of p-function in analytical chemistry.

3. Preparation of stock solution

4. Techniques of preparation of solutions with different concentrations

5. Importance of significant figures 

6. The meaning of Brønsted-Lowry acid-base theory
7. Advantages of Brønsted-Lowry acid-base theory against the Arrhenius Theory of acids and bases
8. pH scale of non-aqueous solvents

9. Leveling and differentiating actions of solvents
10. Conjugate pairs in Brønsted-Lowry acid-base theory
Level 2

1. A solution of 0.10 M SO42– is available. What is the normality of this solution when used in the following reactions?

a. Pb2+(aq) + SO42–(aq) → PbSO4(s)
b. HCl(aq) + SO42–(aq) → HSO4–(aq) + Cl–(aq)
c. SO42– + 4H3O+(aq) + 2e– → H2SO3(aq) + 5H2O(l)
2. The concentration of lead in an industrial waste stream is 0.28 ppm. What is its molar concentration?

3. An analyst wishes to add 256 mg of Cl– to a reaction mixture. How many milliliters of 0.217 M BaCl2 should be added?

4. A series of dilute NaCl solutions is prepared, starting with an initial stock solution of 0.100 M NaCl. Solution A is prepared by pipeting 10 mL of the stock solution into a 250-mL volumetric flask and diluting to volume. Solution B is prepared by pipeting 25 mL of solution A into a 100-mL volumetric flask and diluting to volume. Solution C is prepared by pipeting 20 mL of solution B into a 500-mL volumetric flask and diluting to volume. What is the molar concentration of NaCl in solutions A, B, and C?

5. A city’s water supply is fluoridated by adding NaF. The desired concentration of F– is 1.6 ppm. How many milligrams of NaF should be added per gallon of treated water if the water supply already is 0.2 ppm in F–?

6. What is the molar concentration of Cl– in a solution prepared by mixing 25.0 mL of 0.025 M NaCl with 35.0 mL of 0.050 M BaCl2? What is pCl for the mixture?

7. Commercially available concentrated hydrochloric acid is 37.0% w/w HCl. Its density is 1.18 g/mL. Using this information calculate (a) the molarity of concentrated HCl, and (b) the mass and volume (in milliliters) of solution containing 0.315 mol of HCl.

8. To determine the concentration of ethanol in cognac a 5.00-mL sample of cognac is diluted to 0.500 L. Analysis of the diluted cognac gives an ethanol concentration of 0.0844 M. What is the molar concentration of ethanol in the undiluted cognac?

9. Calculate the molar concentration of NaCl, to the correct number of significant figures, if 1.917 g of NaCl is placed in a beaker and dissolved in 50 mL of water measured with a graduated cylinder. This solution is quantitatively transferred to a 250-mL volumetric flask and diluted to volume. Calculate the concentration of this second solution to the correct number of significant figures.

10. For each of the following, explain how you would prepare 1.0 L of a solution that is 0.10 M in K+. Repeat for concentrations of 1.0x102 ppm K+ and 1.0% w/v K+.

a. KCl 

b. K2SO4 

c. K3Fe(CN)6

