CHEMISTRY 205 PROBLEMS ( I )
1. Find the result of the following operation:  10.3x10-2 + 3.75(1.5x10-3) 

2. The pH of a certain fruit juice is 3.33. Determine the H+ ion concentration.

3. The hydrogen ion concentration in a solution of HCl is 1.3M. What is the concentration of OH- ions?

4. A 25.00mL aliquot of a monoprotic acid HA was titrated with NaOH 0.1002M. To reach the end point, 18.12mL of the base were needed. Determine the concentration of the acid.

5. Calculate the volume of a sodium chloride solution 0.270M required to provide 2.14g of NaCl (Mm=58.44g/mol)

6. To dilute 505 mL of a 0.125 M HCl solution to exactly 0.100 M, how much water should be added?

7. A 60.0 mL glucose (C6H12O6) solution 0.513 M is mixed with 120.0mL of 2.33 M glucose solution. What is the concentration of the final solution?

8. How many milliliters of potassium dichromate K2Cr2O7 solution 8.61 M are required to prepare 5.00x102 mL of 1.75 M K2Cr2O7?

9. Determine the volume of 0.392M NaOH that is necessary to react completely with 10.0mL of H2SO4 0.196M. 

10. If a solution of a monoprotic acid is diluted ten times then what would happen to its pH? 

11. Complete and balance the following equation in acidic medium.

MnO4- + SO2 +          → Mn2+ + SO42- +    

12. What would be the molarity of a potassium permanganate solution that is prepared by dissolving 15.9510g of the salt in 500.0mL distilled water?

13. The titration of 0.1467 g of primary standard sodium oxalate Na2C2O4 (MW=134.00g/mol) required 28.85 mL of a potassium permanganate KMnO4 solution. Calculate the molarity of permanganate in this solution.

14. What is the pH of a 0.020M Ba(OH)2 solution?

15. Balance the equation of the reaction of K2Cr2O7 with a solution of Fe2+ 

     Cr2O72-   +   Fe2+   +   H+                 Cr3+   +   Fe3+   +   H2O

16. A volume of 26.0mL of 0.0250M K2Cr2O7 is needed to completely oxidize 25.0mL of a solution containing Fe2+ in acidic medium. Determine the concentration of Fe2+ . (Hint: use the above reaction)

17. A sample of a pink solution of cobalt(II) ions with unknown concentration is placed in a spectrophotometer. The absorbance is measured at a wavelength where the molar absorptivity is known to be 12 L/mol.cm. The absorbance is found to be 0.60. The width of the sample tube is 1.0 cm. Determine the concentration of cobalt(II) ions in the solution.

18. At 575nm, a chromium nitrate solution transmits 43.2% of the incident light. What is the absorbance of this solution?

19. Calculate the transmittance of the above solution at the same wavelength and using the same spectrophotometer, after reducing its concentration to its half by dilution.

Answers:

1. 1.09x10-1 

2. 4.7x10-4 M

3. 7.7x10-15 M

4. 0.07262 M

5. 136 mL

6. 126 mL

7. 1.73 M

8. 102 mL

9. 10.0 mL

10.  increases 1 pH-unit

11.  2 MnO4- + 5 SO2 +  2 H2O  →   2 Mn2+ +  5 SO42- + 4 H+ 

12. 0.2018 M

13. 0.01518 M

14. 12.60

15. Cr2O72-  +  6 Fe2+   + 14  H+ → 2 Cr3+   +   6 Fe3+   +  7 H2O

16. 0.156 M

17. 5.0x10-2 M

18. 0.365 M

19. 65.7 %
