國立嘉義大學九十二學年度

應用化學系碩士班（甲組）招生考試試題

科目：綜合化學I
Analytical Chemistry: 50%　(計算題需寫計算過程)
1.The amino acid arginine has the following forms: H3Arg2+     H2Arg+     HArg    Arg- with pK1 = 1.82, pK2 = 8.99, pK3 = 12.48.
(a) Find the pH of 0.0100M H3Arg2+? (6%)

(b) Find the pH of 0.0100M HArg? (6%)

(c) Tell what is the principal form of arginine at pH 8.00? (1%)

2.The cell: SCE || Cd2+(a=xM) | solid membrane electrode   have a potential of –0.274V when the membrane electrode immersed in 50.0mL of the Cd2+ sample. A 2.00-mL addition of standard 0.0500M Cd2+ solution caused the potential to shift to –0.246V. Calculate the molar concentration of cadmium in the sample. (6%)

3.Calcium in a 5.00-mL urine sample was precipitated, filtrated, washed, redissolved and titrated with 0.00135±0.00005 M of KMnO4 solution (95% confidence interval). Four replicate samples require 16.58, 16.65, 16.68, and 16.59 mL of KMnO4 to reach the purple end point.

(a) Calculate the 95% confidence interval of the average volume of the KMnO4 solution required. (At 95% confidence interval, the t values for degrees of freedom of 2, 3, 4 were 4.30, 3.18 and 2.78, respectively) (6%)

(b) Calculate the mass in milligrams of calcium (fw=40.08) per liter of urine with the absolute uncertainty included. (6%)

4.(a)Make a sketch showing the transition of absorption and fluorescence, and explain why fluorescence often occurs at a longer wavelength than absorption does. (4%)
(b)The fluorescence intensity is proportional to the radiant power of the incident light (Po) and the absorption is independent of Po, why? (4%)
(c)Distinguish the terms ‘detection limit’ and ‘sensitivity’. (4%)

5.The following data were obtained by HPLC on a 30-cm column

	Compound
	Retention time (min)
	Peak width at the base (min)

	Unretained
	2.8
	---

	   A
	7.9
	0.52

	   B
	10.5
	0.70


Calculate (a)the resolution for the compounds A and B. (b)the average number of plates 
(c)how long must the column be for a resolution of 1.5? (2, 3, 2%)

