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Chemistry 222   Name__________________________________________ 
Fall 2010                  80 Points 
Exam 1: Chapters 1-4 
 
Complete two (2) of problems 1-3 and four (4) of problems 4-8.  CLEARLY mark the problem you 
do not want graded.  You must show your work to receive credit for problems requiring math.  
Report your answers with the appropriate number of significant figures and with the appropriate 
units. 
 
Do two of problems 1-3. Clearly mark the problem you do not want graded.  (10 pts each) 
1. Chose ONE of the following pairs of terms and briefly (but clearly) compare and contrast the 

two concepts.  
a. TC vs. TD 
b. Determinate Error vs. Indeterminate Error 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. We ignore the contribution of buoyancy in virtually all of the mass measurements we make in 

the laboratory.  How can we get away with this?  Identify one situation where we would be 
unable to ignore buoyancy-introduced error. 
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3. A statistical analysis is an essential component in the evaluation of experimental results.  
Early in our discussion of statistics, I mentioned that statistics only tell us about the precision 
of a measurement, not the accuracy.  Why is this so?  If this is true, how can we use the 
confidence interval to predict how close our results are to a “true” or accepted value? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Do four of problems 4-8.  Clearly mark the problem you do not want graded.  (15 pts each) 
 
4. You need to prepare a 500.0 mL of solution that is 100.0 ppm magnesium.  Clearly describe 

how you would prepare this solution starting from the points below.  
a. starting with solid magnesium chloride 
b. starting with a 0.100 M magnesium chloride solution 
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5. As a highly-paid TA for Quant. Lab, two students approach you with questions regarding the 
results for their KHP lab. A check of their calculations found no errors. Both students had the 
same unknown with a "true value" of 44.36% KHP.  The expected relative standard deviation 
0.15% RSD. Based on your understanding of the importance of both precision and accuracy 
and knowledge of uncertainties in experimental measurements, select one student and 
briefly describe possible causes for any undesirable characteristics of their results and 
suggest routes for improvement.   
 
Stewie Griffin: Average percent KHP: 44.32% KHP, absolute standard deviation 0.2% KHP 
Patrick Star: Average percent KHP: 44.66% KHP, absolute standard deviation 0.04% KHP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. You have run a series of titrations to determine the unknown concentration of KHP in a solid 
sample.  The results of six titrations indicate KHP concentrations of 46.14%, 45.69%, 
40.15%, 45.55%, 46.07%, 45.98%.  If the "true" value for KHP in this sample is 46.29%, do 
your results differ at the 95% confidence level? 
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7. Given your unnatural passion for solution preparation, you have been asked to instruct a 
class of green quant students on the proper use of a Class A volumetric pipet and volumetric 
flask for the preparation of a dilute solution from a more concentrated solution.  Clearly 
outline the proper procedure for using this hardware to obtain high quality quantitative results.  
Include any pitfalls the students should avoid.  It is likely that the terms TD and TC will 
appear in your discussion.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8. In an experiment, you use a solution of standardized sodium hydroxide ion to determine the 
concentration of a solution of hydrochloric acid.  The data below was obtained for such a 
titration. Based on this information, calculate the concentration of HCl (with its associated 
absolute uncertainty) in the solution. 

Concentration of NaOH standard 0.1117  0.0005  M 
Volume of NaOH solution used 20.00  0.03 mL 
Initial buret reading 1.46  0.05 mL 
Final buret reading 33.54  0.05 mL 
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Blank Space if You Need Extra Room 
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Possibly Useful Information 
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Density of air = 0.012 g/ml 

Density of balance weights = 8.0 g/ml 
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Values of Student’s t  
 

 Confidence Level (%) 
Degrees 

of 
Freedom 

90 95 99.5 99.9 

1 6.314 12.706 127.32 636.619 
2 2.920 4.303 14.089 31.598 
3 2.353 3.182 7.453 12.924 
4 2.132 2.776 5.598 8.610 
5 2.015 2.571 4.773 6.869 
6 1.943 2.447 4.317 5.959 
7 1.895 2.365 4.029 5.408 
8 1.860 2.306 3.832 5.041 
9 1.833 2.262 3.690 4.781 

10 1.812 2.228 3.581 4.587 
20 1.752 2.086 3.153 3.850 
30 1.697 2.042 3.030 3.646 
40 1.684 2.021 2.971 3.551 
60 1.671 2.000 2.915 3.460 

120 1.658 1.980 2.860 3.373 
 1.645 1.960 2.807 3.291 

 

Values of Q for rejection of data 
 

# of 
Observations 

Q 
(90% Confidence) 

4 0.76 
5 0.64 
6 0.56 
7 0.51 
8 0.47 
9 0.44 

10 0.41 
 

Grubbs Test for Outliers 
 

# of  
Observations

Gcritical 
At 95% confidence

4 1.463 
5 1.672 
6 1.822 
7 1.938 
8 2.032 
9 2.110 

10 2.176 

 
Critical Values of F at the 95% Confidence Level 

 
 Degrees of freedom for s1 

Degrees of 
freedom for s2 

2 3 4 5 6 7 8 9 10 

2 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 
3 9.55 9.28 9.12 9.01 8.94 8.89 8.84 8.81 8.79 
4 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 
5 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 
6 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 
7 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 
8 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 
9 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 

10 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 
 


