國立嘉義大學九十八學年度
應用化學系碩士班(甲組)招生考試試題

科目：綜合化學II
I. Analytical chemistry (50 points)

**Notice: Wrong answer to any multiple-choice question will get negative scores (-0.5 points).

1. Multiple-choice I (12 points)
(1) What kind of transition occurs by absorption of microwave radiation?
(A) valence electronic transition   (B) molecular vibration

 (C) molecular rotation          (D) nuclear spin.

(2) Which one of the following transducers is the most suitable for detection of UV-vis absorption? 
(A) electron multiplier  (B) photodiode  (C) thermocouple  (D) pyroelectric transducer.

(3) Which wavelength selector has the highest resolving power (to separate adjacent images)?
(A) interference filter  (B) echellete grating with groove density of 1200/mm 

(C) echelle grating with groove density of 600/mm  (D) Cornu prism.

(4) The relationship between the membrane potential and the pCa of a calcium ion selective electrode with constant activity of the internal solution is given by
(A) Eb = K+0.0592 pCa  (B) Eb = K－0.0592 pCa  (C) Eb = K+0.0296 pCa 
(D) Eb= K－0.0296 pCa   (where K is a constant.)
(5) Which one of the following electroanalytical methods requires the highest extent of concentration polarization?
 (A) potentiometry 　(B) electrogravimetry　 (C) coulometry 　(D) voltammetry.

(6) Which one of the following methods is limited to separate mixture of neutral compounds?
(A) capillary zone electrophoresis          (B) capillary gel electrophoresis  
(C) micellar electrokinetic chromatography   (D) capillary electrochromatography.

2. Multiple-choice II (18 points)
(1) Titration of 50.00 mL of 0.0500 M Fe2+ solution with 0.1000 M KMnO4 in a solution with aH+ = 1.00 (a: activity). The standard potential of Fe3+→Fe2+ is 0.68 V and that of MnO4-→Mn2+ is 1.51 V. The equivalence-point potential is 
(A) 1.37 V  (B) 0.82 V  (C) 1.10 V  (D) 1.23 V.

(2)  What is the molarity of Na+ in an aqueous solution that contains 2.00 ppm of Na2CO3   

(105.99 g/mol)?
(A) 3.77×10-2 M  (B) 1.89×10-2 M  (C) 3.77×10-5 M  (D) 1.89×10-5 M.

(3) The glucose content in blood serum is determined, the mean value and standard deviation obtained by four measurements are 4.52 mM and 0.05 mM, respectively. The t values at 95% confidence level for degree of freedom 3, 4, 5 are 3.18, 2.78, and 2.57, respectively. The 95% confidence interval for the glucose content is 
(A) 4.52(0.05 Mm  (B) 4.52(0.06 mM  (C) 4.52(0.07 mM  (D) 4.52(0.08 mM.

(4)  The calibration data for the determination of lead by atomic emission spectrometry yielded the equation: S = 1.05 ppm-1 CPb + 0.238, where S is a measure of emission intensity of the lead emission line. For twenty replicate analysis of blank solutions, the mean value and standard deviation are 0.028 and 0.007. The detection limit is
(A) 0.020 ppm  (B) 0.025 ppm  (C) 0.050 ppm  (D) 0.060 ppm.

(5) A spectrophotometric method for the determination of resveratrol in wine uses a multiple-point standard addition method. Several 1.00-mL of original wine samples were spiked with various volumes of 1000 ppb of resveratrol solution. All prepared solutions were diluted to 5.00 mL before measuring the signal. A calibration curve of Sspike versus Vs is described by 
Sspike = 0.216 + 2.35 mL-1 ×Vs. What is the ppb concentration of resveratrol in the original wine sample?
(A) 9.19  (B) 91.9  (C) 460.  (D) 0.460.
(6) A constant current of 0.600 A is used to deposit copper at the cathode and oxygen at the anode (H2O→O2) of an electrolytic cell. How many milligrams of oxygen (O2: 32.00 g/mol) formed in 10.0 min? (1 F = 96485 C)
(A) 1.99  (B) 29.8  (C) 59.7  (D) 119.

3. When you develop a new analytical method for quantitation of certain species, how can you   validate the accuracy of the method? (6 points)

4. Provide a chromatographic method for separation of mixture of p-nitrophenol, nitrobenzene, and methyl benzoate. 
(1) Indicate your choice of the stationary phase and mobile phase and give the reasons. 
(2) Predict the elution order and explain. (9 points)

5. Provide a method for the determination of acid dissociation constant (Ka) of acetic acid and describe briefly. (5 points)

II. 物理化學(50 points)
說明：1. 請標明題號並依序作答。

2. 填充題的答案必須要寫在答卷上；計算題必須寫出計算過程，只寫答案不給分。
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計算題及問答題
1. Calculate the change in entropy at constant P when 1 mol of liquid water at 90 ℃ is brought in contact with 1 mol of liquid water at 20 ℃. Assume that the heat capacity of liquid water is independent of temperature and is equal to 75 J mol-1 deg-1. No heat is lost to the surrounding. (5 points)
2. Greenhouse gases are gases in an atmosphere that absorb and emit radiation within the IR range. CO2 is one kind of greenhouse gas, while N2 and O2 are not. Please explain. (5 points)

3. TiO2 one kind of photocatalyst. The XPS spectra of TiO2 show two peaks around 460 eV, which are correlated to the binding energy of the 2p electron of Ti. The two peaks can be assigned as 
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. What is the intensity ratio of these two peaks? (5 points)

4. Oxygen is one of the major species involved in the interactions of sunlight with molecules in the atmosphere. The two lowest electronic states of O atom are 
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. (a) Which electronic state is the ground state?  (b) The oxygen atoms in the higher energy state are long lived since the radiative transition between these two states is forbidden by the selection rule. Please point out what the selection rule is. (6 points)

5. A thermal power station is a power plant in which the prime mover is steam driven. The electric efficiency of a conventional thermal power station is typically about 40%. (a) What is the law of thermodynamics to limit the thermal-electric conversion efficiency smaller than 100 %? (b) If the cold reservoir is 20 ℃, what is the minimum of the steam temperature needed to reach the conversion efficiency of 40 %? (c) Where does the other 60% thermal energy go? (9 points)

6. Consider the following sequential reaction scheme:
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Assuming that only reactant A is present at t = 0, what is the expected time dependence of [P] using the steady-state approximation. (6 points)

7. The absorption coefficient of R6G at 532 nm is about 115000 cm-1M-1. (a) What is the absorbance at 532 nm of 3
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10-6 M R6G placed in a 1 cm quartz cuvette. (b) What is the absorption cross section of R6G at 532 nm in the unit of cm2/molecule. (c) What is the power density of the 532 nm continuous laser needed to excite a R6G molecule one time per second in an extremely dilute solution? Please calculate the power density in the unit of mW/cm2. (9 points)
[image: image14.wmf]
8. Write down the answers briefly.

(1) What is the equation of Boltzmann distribution? (2 points)

(2) Why does CO2 have much higher heat capacity at 3000 K than at 300K? (3 points)

背面尚有試題
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