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	Question No.
	Possible Points
	Points Earned
	TA Initials

	1
	26
	
	

	2
	9
	
	

	3
	10
	
	

	4
	10
	
	

	5
	8
	
	

	6
	8
	
	

	7
	29
	
	

	Total
	100
	
	


Some Useful Information:
Gaussian Curve:
[image: image2.jpg]Confidence level (%)

Degrees of freedom 350 90 95 98 99 99.5 99.9
1 1.000 6.314 12.706 31.821 63.657 127.32 636.619
2 0.816 2920 4303 6965 9.925 14.089 31.598
3 0.765 2.353  3.182 4541  5.841] 7.453 12924
4 0.741 2.132 2776 3.747 4.604 5.598 8.610
5 0.727 2.015 2571 3365 4.032 4.773 6.869
6 0.718 1943 2447 3.143  3.707 4.317 5.959
7 0.711 1.895 2365 2998  3.500 4.029 5.408
8 0.706 1.860 2306 2.896  3.355 3.832 5.041
9 0.703 1.833 2262 2.821 3.250 3.690 4.781
10 0.700 1.812 2228 2.764 3.169 3.581 4.587
15 0.691 1.753 2131 2602 2947 3.252 4.073
20 0.687 1725 2.086 2528  2.845 3.153 3.850
25 0.684 1.708 2.060 2.485 2.787 3.078 3.725
30 0.683 1.697 2042 2457 2.750 3.030 3.646
40 0.681 1684 2021 2423 2.704 2971 3.551
60 0.679 1.671 2000 2390 2.660 2915 3.460
120 0.677 1.658 1980 2358  2.617 2.860 3.373
% 0.674 1.645 1960 2326 2.576 2.807 3.291





[image: image3.jpg]y Area? lz| y Area z| y Area

00 03989 00000 )| 14 0.1497 04192 | 28 00079 04974
0.1 03970 00398 | 1.5 0.1295 04332 | 29 0.0060 0.4981
02 03910 00793 | 1.6 0.1109 04452 | 3.0 0.0044 0.498 650
03 03814 01179 | 1.7 0.0941 04554 | 3.1 0.0033 0.499 032
04 03683 0.1554 | 1.8 0.0790 04641 | 3.2 0.0024 0.499 313
05 03521 01915 | 19 00656 04713 | 33 0.0017 0.499 517
06 03332 02258 | 20 0.0540 04773 | 34 0.0012 0.499 663
0.7 03123 02580 | 2.1 00440 04821 | 3.5 0.0009 0.499 767
08 02897 02881 | 22 00355 04861 | 3.6 0.0006 0.499 841
09 02661 03159 | 23 00283 04893 | 3.7 0.0004 0.499 904
1.0 02420 03413 | 24 0.0224 04918 | 3.8 0.0003 0.499 928
1.1 02179 03643 | 25 00175 04938 | 39 0.0002 0.499 952
1.2 01942 03849 | 26 00136 04953 | 40 0.0001  0.499 968
1.3 01714 04032 | 2.7 0.0104 0.4965





Student’s t
Q test:

	Values of Q for rejection of data

	Q (90% confidence)
	0.94
	0.76
	0.64
	0.56
	0.51
	0.47
	0.44
	0.41

	Number of Observations
	3
	4
	5
	6
	7
	8
	9
	10


1. (26 points) The amount of caffeine in an unknown liquid was measured by five different laboratory classes where the results are summarized below:

	Class
	Average
	Standard Deviation

	A
	44.3
	5.3

	B
	47.9
	6.5

	C
	34.0
	2.5

	D
	44.8
	4.9

	E
	45.6
	3.7


The unknown sample was prepared to contain 46.0 mg of caffeine.

a. (10 points) What is the average and uncertainty for the results reported for all five laboratory classes?

b. (8 points) Using the Q test, which class data (if any) is an outlier at the 90% confidence level?

c.  (2 point) Which class was the most accurate?

d.  (2 point) Which class had the best precision?

e. ( 2 point) It was later determined that the unknown for Class C was accidentally spilled. What type of error would this cause?

f. (2 point) What type of error does the standard deviation represent?

2. (9 points) Given the following lab notebook entry, identify three mistakes (there are more).

[image: image4.bmp]
Experiment #3 done on Friday at noon

The measured data points were plotted in Excel and fitted to a best-line.

Protein was ppt. from skim, 1%, 2% and whole (3%) milk using 1M acetic acid.

10ml, 25ml, 50ml and 100ml aliquots of each milk sample was titrated with the 1M acetic acid. The ppt. protein was filtered from the remaining milk and dried for 12 hrs. at 110oC.

An inverse linear relationship was found between the amount of ppt. protein and fat content, suggesting some protein is lost in the process of removing fat from milk

John Q. Smith

3. (10 points) What Lab equipment (excluding lab notebook) would you use for each of the following tasks?

a. (2 points) making a 100 mL of a 0.1M solution of NaCl

b. (4 points) making a 100 mL of a 0.1 M solution of NaCl using a 1M stock solution of  NaCl

c. (4 points) Weighing the precipitate from a gravimetric analysis of the iron content in blood.

4. (10 points) A suspected drug dealer is arrested with 10 grams of an unknown white substance that is expected to be crack cocaine. If the dealer is found with 5 grams or more of crack cocaine he will receive a mandatory 5-year jail sentence. A set of 6 measurements indicated the unknown substance yielded a mean value of 48.5% crack cocaine with a standard deviation of the measurement being 0.8 %. What is the 95% confidence interval within which it is expected that the true value will lie? Using this as criteria, should the suspect receive a mandatory jail sentence?
5. (8 points) Lead in drinking water is a common problem and has adverse health effects including developmental problems in babies and kidney problems in adults. Lead can be measured in water using gravimetric analysis based on the following reaction:
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A 10L water sample was treated with K2CO3 to determine the concentration of lead in the water. The empty funnel had a mass of 35.3312 grams. After precipitation, filtration, and proper drying, the funnel had a mass of 35.4729 grams. What was the lead molarity in the original solution? PbCO3 has a formula mass of 267.21 g/mole. Atomic weight of Pb = 207.2.
6. (8 points) Because only a small amount of PbCO3 is collected from a relatively large volume of water in problem #5, you are concerned about possible errors. 

a. (5 points) You are concerned about the amount of soluble Pb+2 that may still be present and the formation of a colloidal suspension. Describe an experimental condition that you could change to decrease the solubility of PbCO3 and increase the formation of crystals.

b. (3 points) You are also concerned by the possible precipitation of other trace ions in the solution. What could you do to minimize this problem?
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(29 points) The following calibration curve was obtained for measuring the concentration of sugars in urine to monitor diabetes. Linear-least squares method was used to obtain a best-fit line of the linear region of the calibration curve.

a. (5 points) Please indicate on the graph the linear range and dynamic range.

b.  (5 points) What does the R2 value indicate about the best-fit line?

c. (5 points) An unknown urine sample yielded a signal of 53.97. Use the calibration curve to determine the sugar concentration.

d. (14 points) The above experiment was repeated four times (0.4963, 0.5012, 0.4937, 0.4955 M) with a corresponding mean of 0.4968 M. A completely different method yielded the following results (0.4977, 0.5001, 0.4969, 0.4940 M) with a corresponding mean of 0.4972 M. Are these methods equivalent at the 99% confidence level?
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