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Exam 1 * Chem 454 * February 12, 2020 

Name: _______________________________________________ 

80 points total, 8 questions at 10 points each. 

1. Estimate the limit of detection for the measurement of an analyte below. Assume the 

concentration unites are in mM and the best fit line is   1 

 

y = 0.525x + 0.22 

 

Low 
Conc. 
Signal Blank 

1 0.55 0.27 

2 0.51 0.35 

3 0.60 0.26 

4 0.49 0.31 

5 0.55 0.24 

6 0.57 0.29 

7 0.52 0.32 

s.d. 0.04 0.04 

avg 0.54 0.29 
 

2. Can any of the following values be discarded with 95% confidence? 2 

192 216 202 195 204  

Mean = 201.8 S.D. = 9.34 

3. Two sets of data are compared for their scatter. Based on the following are the two standard 

deviations statistically different from each other?   3 

1 = 0.0122 n = 6 

2 = 0.0057 n = 7 

 

4. Calculate the 95% confidence level for the following data set. 4 

117.1 122.7 121.1 119.4 120.9 

 

5. Illustrate a block diagram of a single beam spectrophotometer include P and P0 in that diagram 

 5 

 

6. Fill in the blanks below.  6 

 



 

 

7. What are flicker, 60 Hz, and shot noises, how does appear in a power density vs. 

frequency spectrum. 7 

 

8. A Beer’s law measurement was made at 425 nm on a 5.00 mL sample with analyte X. 

After dilution to 10.00-mL its absorbance A was found to be 0.200. A spike of 1.0 mL of 

1.00 mM compound X was made on that sample and after dilution its A was found to be 

0.250. What is the concentration of X in the sample?  8 

 

  

1 2 

3 4 

5 

6 
7 

8 



Answers 

1  LOD = 3s/m = 3(0.04)/0.525 = 0.23 mM 
 

2  Use the Grubbs test.  G = 
|𝑣𝑎𝑙𝑢𝑒− �̅�|

𝑠
 

 
 G-calc = 216 – 201.8/9.34 = 1.52 G-table is 1.672, The value should be retained. 
 
 
3  F-calc = 0.01222/0.00572 = 1.49e-4/3.25e-5 = 4.58 

Locate F-table with DF = 5 and 6  F-table = 4.39   

F-calc > F-table the two s.d. are different from each other. 

4  First calculate mean: 120.2 the calculate s.d. = 2.1 use 
n

t
x




_

=  

µ = 120.2 ± 2.776*2.1/5 = 120.2 ± 2.6 
 
There’s a 85% chance that the true mean lies between 122.8 and 117.6 
 

5  

Light → Wavelength  →P0→ Sample  →P→ Detector 

Source  Selector  (Cuvette)  (Transducer) 

  (Monochromator) 

 
6 

 



 

  
 
 
7 Flicker – Is low frequency noise whose origins are not clearly understood. 

Shot Noise - Arises from the statistical flucuations across electrical junctions, e.g N-P juction of a 

transistor. It occurs at all frequencies.  

60 Hz – Is a form of environmental noise that comes from AC wiring. 
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8  First calculate conc of spike in diluted sample. 

 Cs = 1.00 mM (1.00/10.00) = 0.100 mM next plot response against absorbance 

 

Next find slope of line, m = (0.250-0.200) / 0.100 mM = 0.50 

Now find x-int, we know that y-int or b = 0.200 

Y = mx + b  or 0 = 0.50*x + 0.200   

x = 0.400 mM but this is the conc of the unkn after dilution. 

Conc of unkn before dilution = 0.400 (10.00/5.00) = 0.800 mM 

 

Also you could set up proportions.  

A1 = ebc = 0.200 where c = unkn conc 

A2 = ebc + eb*0.1 mM = 0.250 

 

0.200/0.250 = c / c + 0.1   

c = 0.4 mM and Conc of unkn before dilution = 0.400 (10.00/5.00) = 0.800 mM 
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