Final Exam for CHEM313 “Physical and Analytical Chemistry Lab”
Name:

Student No.:
1. (5 pts)Explain the difference between “Precision” and “Accuracy” of a measurement.

2. (10 pts)Use one sentence to describe the difference between “Random Error” and “Systematic Error”. Which one should be treated with statistical methods?

Name:

Student No.:

3. Student A and B were asked to repeat the same titration 10 times, the results for each student are tabulated in the table together with the means and Standard Deviation (SD).

	Titration, repeat 10 times by two students

	
	
	
	

	Trial
	student A
	student B
	

	1
	9.98
	9.90
	

	2
	10.02
	10.10
	

	3
	9.93
	9.83
	

	4
	9.99
	9.91
	

	5
	10.00
	10.10
	

	6
	10.01
	10.21
	

	7
	9.99
	9.79
	

	8
	10.00
	10.02
	

	9
	10.01
	10.09
	

	10
	10.01
	9.99
	

	 
	 
	 
	

	Mean
	9.99
	9.99
	

	SD
	0.025473
	0.134759
	


a. (5 pts)What student’s result is more trustful? Why?
b. (10 pts)What is the range of result for each student with 99.7% CL?

Name:

Student No.:

4. Histidine is a common amino acid found in many proteins and other natural sources.  There are four different states of protonation of histidine as illustrated below.
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The four species may be designated as H3A2+, H2A+, HA, and A-.  Note that HA and H2A+ are zwitterions.  The three acid dissociation constants are K1 = 2*10-2 (pk1 = 1.7), K2 = 9.5*10-7 (pK2 = 6.02), and K3 = 8.3*10-10 (pK3 = 9.08), all at  = 0.1. 0.1135M NaOH was used to titrate Histidine solution.

a. (5 pts)The pH of initial Histidine solution was 6.05, what are the principal species in the solution?

b. To titrate 25 mL of the Histidine solution, 12.30 mL of NaOH is used to reach first end-point and additional 24.40 mL is needed to reach the second end-point.

1. (10 pts)Draft a rough titration curve (pH vs volume of NaOH).

2. (15 pts)calculate the concentration of Histidine in the initial solution.
Name:

Student No.:
5. (6 pts)If the error in each reading is (0.02 mL, what is the error in the volume delivered by the buret? Suppose the initial reading is 0.05 mL and final reading is 17.88 mL, calculate the volume delivered with uncertainty.

Name:

Student No.:
6. (10 pts)calculate 
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7. (24 pts, 8 pts each) A compound with a molecular mass of 292.16 was dissolved in a 5 mL volumetric flask. A 1.00 mL aliquot was withdrawn, placed in a 10 mL volumetric flask, and diluted to the mark. The absorbance at 340 nm was 0.427 in a 1.000 cm cuvet. The molar absorptivity for this compound at 340 nm is (340=6130M-1cm-1. (a) calculate the concentration of compound in the cuvet. (b) what was the concentration of compound in the 5 mL flask? (c) how many milligrams of compound were used to make the 5 mL solution.
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