Chem 454 Statistics Problem Set

1] What is the 95% confidence interval for 6 measurements whose average is 4.22 and with a
standard deviation of 0.07? (5 points)


2] An analysis of chromium in a steel sample was repeated 5 times. The results are listed below.
Using the Q-test which of the five results may be removed in the determination of the mean? (5
points)

Run # Cr mass %
1 	5.22
2 	8.55
3 	6.02
4 	5.98
5 	5.43

3] What is the relative population in pph (%) that lies below the value of 88.7 for a Gaussian
distribution whose mean is 64.4 and with a standard deviation of 17.3? (5 points)

4] Sketch and label a diagram that illustrates the concepts of (10 points)
a) linear range
b) sensitivity
c) detection limit
d) background

5] What is the 95% confidence limit for the following set of data?
4.88, 5.13, 4.92, 5.22, 5.07, 4.72
6] What is the 90% confidence interval for the following measurements? (15 points)
10.22	11.03	10.71	10.47	10.83
7] A blood sample was sent to two different labs for cholesterol analysis. The results are:
	Lab 1	x = 221 mg/dL		s = 11		n = 10
	Lab 2	x = 233 mg/dL		s = 14		n = 10
Are the two standard deviations different significantly different at the 95% confidence limit? (10 points)
8] You carefully followed an analytical procedure with n = 6 and found a mean of 6.37 mM with s = 0.37. Meanwhile, Joe Cutcorners used a modified procedure with n = 4, x = 6.87 mM with s = 0.22. Assuming that the standard deviations are not statistically different from each other, does Joe’s method have a systematic error, i.e. statistically different at the 95% confidence limit? (10 points)
9] The analysis of Mn (m/m) was conducted on a Martian rock sample. The following values were obtained:

4.77%  4.82%  5.22%  4.92%  5.82% 4.99%
Using valid statistics, which if any of the values can be rejected? Show your work for credit (5 points)

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]10] The Rope-A-Dope fishing line company guarantees that their “Jaws-Max” nylon line will haul in at least an 80 lbs gilled monster.  Their chief statistician, Myron Knumbers has 200 samples of the Jaws-Max line tested and finds that the mean weight for line breakage is 120 lbs with a standard deviation of 60 lbs. What are the chances that the hooked 80 pounder will get away if you were using Jaws-Max and end up being another fishing story? (10 points)

11] 4] Linear Range is an expression of (5 points)
	a) signal to noise ratio
	b) analyte concentration range over which the c  signal
	c) analyte detection limits of method
	d) accuracy and precision of method or technique
	e) precision of repeated experiment results 



12] What is the 95% confidence interval for 5 measurements whose average is 3.44 and with a standard deviation of 0.04?

	a) ± 0.04
	b) ± 0.4
	c) ± 0.05
	d) ± 0.1
	e) ± 0.06




13] What is the relative population that lies above the value of 55.1 for a Gaussian distribution whose mean is 33.8 and with a standard deviation of 11.8?

	a) 0.50%
	b) 3.6%
	c) 1.8%
	d) 46%
	e) 0. 18%



14] Which of the following values may be discarded with 90% confidence?

	9.11		8.89		9.01		9.77		9.05

15] Two methods of analyses were compared. Method A had a mean of 23.2 with a standard deviation of 4.4.  Method B had a mean of 24.1 with a standard deviation of 4.8. Both sets of measurements were done 6 times. What is the F ratio and are the standard deviations significantly different from each other at the 95% confidence level?

	a) 1.19, no
	b) 1.19, yes
	c) 0.840, no
	d) 0.840, yes
	e) 1.09, no




16] Standard deviation can be best described as a measure of
	a) detection limit
	b) accuracy
	c) sensitivity
	d) linearity
	e) precision




17] The method of least squares fits a line (L) to a set of x,y data by

	a) maximizing 
 (xi - xL)
	b) minimizing 
 (xi - xL)2
	c) minimizing 
 (yi - yL)2
	d) maximizing
 (yi - yL)2
	e) minimizing 
 (yi - yL)





Answers
1] µ = x-bar ± ts/n1/2 = 4.22 ± 2.776 (0.07)/(6)1/2 = 0.08 µ = 4.22 ± 0.08

2] Q = 8.55 – 6.02 / 8.55 – 5.22 = 0.80 Qtable = 0.64
Q > Qtable therefore we can discard 8.55

3] Z = (64.4 – 88.7)/17.3 = 1.40 use table 4-1 area = 0.4192
Above = 0.5000 – 0.4192 = 0.0808 or 8.08%
Therefore the population below is 91.92%

4] see also notes and your book
 (
Detection limit
background
Slope = sensitivity
Concentration 
Signal 
)
5] Avg = 4.99 	s.d. = 0.184
 = x-bar ± ts/n1/2 = 4.99 ±  2.571(0.184)/(6)1/2 		 = 4.99 ± 0.19
6] x-bar = 10.65	
s = {[(10.22-10.65)2 + (11.03-10.65)2 + (10.71-10.65)2 + (10.47-10.65)2 + (10.83-10.65)2]/(5-1)}1/2  = 0.32 
 = x-bar ± ts/n1/2 = 10.65 ± 2.132(0.32)/51/2 = 10.65 ± 0.31
7] F=142/112=1.62 	F-Table = 3.18 	so they are not different from each other 

8] Spooled=(0.372*5+0.222*3/6+4-2)1/2=0.332 	
t=(6.87-6.37/0.332)(6*4/6+4)1/2=2.41	
ttable@95%=2.306		so they are different from each other.

9] Q=(5.82-5.22)/(5.82-4.77) = 0.57 df =5 Qtable = 0.56 < 0.57 the number can be rejected.

10] ] z = [x – x-bar]/s = [80 – 120]/60 = 0.667	z  0.7  area = 0.258

	Area from 0 to 80 is 	0.500 – 0.258 = 0.242		24% 

11] b
12] c	± 2.776 (0.04)/(5)1/2
13] 	z = (33.8-55.1)/11.8  1.80	area = 0.4641 
above = 0.5000 – 0.04641  3.6%

14] = 9.77-9.11/9.77-8.89 = 0.75	Qtable = 0.64 for n = 5 so 9.77 can be discarded

15] a	16] e	17] c
