Solution Exercises:

You may want to do these calculations on binder paper first, and then copy a final version into your lab notebook.  These calculations will serve as a reference for you for future work.  Be thorough.  Mention what type of solution math you are solving. List variables.  Write out general equations. Even include word explanations if you need them to guide you.

Copy the question into your lab notebook so that you know what the answer refers to. (For the long questions, you can simplify what is being asked.) Make sure you write clearly as the yellow copy is what will be graded. 
1. Determine the molarity of a solution of NaOH if 100. g of NaOH is dissolved in 500. mL of solution.

2. Tell how to prepare 250. mL of a 0.1 M NaF, sodium fluoride, solution.  Tell how much NaF is needed in g, and describe how you think it should be made so that the final volume is 250. mL. 

3. Determine how much stock solution of 18.0 M concentrated sulfuric acid is needed to make 500. mL of 3.0 M H2SO4. 

4. Four molar phosphoric acid, H3PO4, has what normality?

5. I need 150. mL of a 0.7% (w/v%) agarose solution.  How do I make it?

6. I need a total of 350. g of a 25% mass/mass percent solution of mercaptoethanol in water.  How do I make it?  (You should mention how to measure the final mass of 350. g.)

7. I need 400. mL of a 70% (v/v%) solution of ethyl alcohol in water.  How do I make it?

8. I have a 43% solution of nitric acid.  What is the molarity of the solution?  The density of nitric acid is 1.42 g/mL.

9. If 10X TBE is made with

108 g of Tris base (m.w. 121.10)

55 g of boric acid (m.w. 61.83)

7.4 g of EDTA (m.w. 372.24)

in a total volume of 1 L

Calculate the molarity of the Tris base, the boric acid, and the EDTA for a 10 x TBE solution.

10. How do I make 2 L of a 1x TBE solution if I start with a 10x TBE stock solution?

Serial Dilutions:

Make sure that you choose actual volumes.  You should use 1:2, 1:5 and 1:10 dilution steps only.  Choose volumes that allow you to not waste chemicals or buffer, yet still allow you to have your final volumes.  You should also be careful to use volumes that are large enough so that you don’t have error due to using too little of your stock solution. Assume stock solutions are full strength. 

For these diagrams make sure you indicate:

· How much volume of solute you are starting with.  

· How much solvent (water) you are going to add. 

· How much volume you are going to transfer to the next tube.  

· How much volume of solvent you add to the next tube.  

· And so on until you reach the final dilution.

Under each tube, indicate the concentration of that tube after the solution is mixed.

Remember that wasting chemicals will get your boss really mad, so making 1 L of all of the dilutions could cost you some vacation time (.  

Also remember that if your starting volumes and transfer volumes are too small, you can create error because your margin of error becomes so small.  For example, if you measure 0.5 mL off for 100 mL, that is not much error compared to measuring 0.5 mL off for 20 mL.  Depending on the equipment you choose to use for the serial dilution, 0.5mL error may just be inherent in the equipment. 
11. Make a diagram to show how to make one liter of a 1:10,000 dilution.

12. Make a diagram to show to make two liters of a 1:5000 dilution.

13. Make a diagram to show to make three liters of a 1:200,000 dilution

pH

14. What is the pH of a 0.0085 M solution of HCl?

15. What is the molarity of a solution of HCl with a pH of 4.5?

16. If pOH = -log[OH-], and pH + pOH = 14, what is the pH of a solution whose pOH is 9?  What is the concentration of H+ ions in this solution?
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