
Chem 201 Guidelines for Test #1 
 
Study the lecture notes, the assigned chapters and Chapter 9 (a chapter not originally 
assigned), the assigned homework and then class discussions of the laboratory 
experiments (up to the level discussed in class).  Be able to do problems similar to 
those in the homework or those discussed in class.  By the midterm we expect to have 
covered the following topics (i.e. the topics to be tested in the midterm):  
 Units, concentrations, basic analytical lab instruments, experimental error, 
statistics, gravimetric analysis, chemical equilibrium (solubility, complexes, 
acid/base), activity & ionic strength, charge/mass balance in equilibria.  
The exam is expected to be mainly problem-solving involving some of the following: 

 Handling uncertainties/ propagation of errors  
 Statistics: confidence intervals & Q-test, compare replicate measurements, etc 
 Solutions: adjusting and converting concentration units. Also density. 
 Gravimetry: e.g. common precipitating reagents, combustion analysis, factors for 

maximizing precipitation, two unknowns,   
 -be able to describe terms used like: digestion, etc..(see list at end of chapter). 
 The nickel experiment should be well understood. 
 Calculations involving: titration, activity, activity coefficient, mass and charge 

balance. 
To provide a concrete example of a midterm exam, sample questions from a previous 
midterm is given below.  This is just a sample to give all students an idea of the level 
of difficulty to be expected and will not have the same problems as the actual 
midterm.   
1) Consider the gravimetric determination of barium. a) In the determination of barium (Ba) in an ore, 
a 1.701 g sample was dried to a constant weight of 1.677 g and yielded 0.0850 g of the dry precipitate.  
a) Report the Ba in the sample as both %Ba and %Ba(OH)2 in the dried sample.  b) What is the %water 
content of the original sample? c) What is the reagent needed to precipitate the barium? What is the 
precipitate form?  Is it the same as the weighing form? (a periodic table will be supplied). 
2) a) Calculate the osmolarity and ionic strength of the following: i. 0.330M C2H5OH(ethyl alcohol), ii. 
0.330M CaSO4 ,  (30% ion pairing) iii. 0.330M Al2(SO4)3 (40% ion pairing) and .10 M NaCl mixed 
together. Write the charge balance and mass balance equations for all the above solutions. 
b) The density of a solution of sulfuric acid is determined from the following measurements:   
m1= mass of empty graduated cylinder = 29.5 ± .5 g,  m2= mass of empty graduated cylinder + 
solution = 41.5 ± .5 g,  V =volume of the solution = 10.0 ± 0.5 mL  What is the uncertainty in the 
density of the sulfuric acid solution?  If it has a molarity of 5.50 M, what is its molality? 
3) Experimental rabbits are fed controlled diets to study the effect of diet on cholesterol 
blood levels*.  Suppose that the cholesterol levels in a group of 12 rabbits fed high 
cholesterol diets are found to be 104±21 mg/dL while those of a group of 15 control rabbits 
fed a regular diet is found to be 85±17 mg/dL. Can we be 95% confident that the high 
cholesterol diet results in significantly different cholesterol blood levels in experimental 
rabbits? (* blood levels are reported here as mean ± standard deviation)  
4) A 0.5235 g dry powder sample containing only NiCl2 and NiO is dissolved and the nickel 
content is selectively precipitated with dimethylglyoxime.  If the dried precipitate has a 
mass of 1.325g, ... 
a) What is the %Ni content of the dry powder sample? 
b) What is the % NiO content of the dry powder sample? 
 
If there is time, a key will be provided in the website: 
www.calstatela.edu/dept/chem/05summer/201/.  


