
Exam Review 2

Statistics

1. What is the relation between the standard deviation and the precision of a procedure? What is the
relation between standard deviation and accuracy?

2. What is the meaning of a confidence interval?

3. List the three different cases studied for comparison of means, and write the equation used in each case.

4. How can you determine whether or not two standard deviations are statistically different?

5. The percentage of an additive in gasoline was measured six times with the following results: 0.13, 0.12,
0.16, 0.17, 0.20, 0.11%. Find the 90% and 99% confidence intervals for the percentage of the additive.

6. A trainee in a medical lab will be released to work on her own when her results agree with those of an
experienced worker at the 95% confidence level. Results for a blood urea nitrogen analysis are shown
below:

Trainee: x = 14.57 mg/dL, s = 0.53 mg/dL, n = 6 samples

Experienced worker: x = 13.95 mg/dL, s = 0.42 mg/dL, n = 5 samples

(a) What does the abbreviation dL stand for?

(b) Should the trainee be released to work alone?



Spectroscopy

7. The molar absorptivities of compounds X and Y were measured with pure samples of each:

ε (M−1 cm−1)
λ (nm) X Y

272 16400 3870
327 3990 6420

A mixture of compounds X and Y in a 1.000-cm cell had an absorbance of 0.957 at 272 nm and 0.559
at 327 nm. Find the concentrations of X and Y in the mixture.

Quality Assurance and Calibration

8. What is the difference between a calibration check and a performance test sample?

9. How is a control chart used? State six indications that a process is going out of control.

10. Low concentrations of EDTA near the detection limit gave the following dimensionless instrument read-
ings: 175, 104, 164, 193, 131, 189, 155, 133, 151, and 176. Ten blanks had a mean reading of 45.0. The
slope of the calibration curve is 1.75×109 M−1. Estimate the signal and concentration detection limits
and the lower limit of quantitation for EDTA.

11. Why is it desirable in the method of standard additions to add a small volume of concentrated standard
rather than a large volume of dilute standard?
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12. Europium is a lanthanide element found at parts per billion levels in natural waters. It can be measured
from the intensity of orange light emitted when a solution is illuminated with ultraviolet radiation.
Certain organic compounds that bind Eu(III) are required to enhance the emission. The figure below
shows standard addition experiments in which 10.00 mL of sample and 20.00 mL containing a large
excess of organic additive were placed in 50-mL volumetric flasks. Then Eu(III) standards (0, 5.00,
10.00, or 15.00 mL) were added and the flasks were diluted to 50.0 mL with water. Standards added
to tap water contained 0.152 ng/mL of Eu(III), but those added to pond water were 100 times more
concentrated (15.2 ng/mL).

(a) Calculate the concentration of Eu(III) (ng/mL) in pond water and tap water.

Page 3


