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1. Which of the following is not a state function? 

(A) Enthalpy (B) Entropy (C) Work (D) Free energy (E) Helmholtz energy 

 

2. The area under a plot of heat capacity at constant pressure vs. the absolute temperature is directly 

related to 

   (A) W (B) U (C) H (D) A (E) G 

 

3. One emission line in the spectrum of hydrogen atom occurs at 23032 cm-1. Assuming the Rydberg 

constant is 109678 cm-1, the line represents a transition between which two quantum levels?  

 

4. What is the term symbol (2s+1LJ) for the N atom in the ground state? 

 

5. For a reaction A  B, a plot of 1/[A] versus time (t) is a straight line of slope k and intercept 1/[A]0. 

What is the rate law for this reaction? 

 

6. What is the degree of freedom for a system having N2O4 in equilibrium with NO2 in the gas phase? 

 

7. What is the point group for H2O2?  

 

8. What is the electronic partition function of H2 at room temperature? 

 

9. Describe the four processes in a Carnot cycle. 

 

10. What is the ratio of Cp/Cv for an ideal ozone gas if it is a nonlinear molecule? 
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11. Calculate the pH of a solution preparing by dissolving 2.00 g of NaHA (mol. wt.=200 g/mole) 

and 2.22 g Na2A (mol. wt.=222 g/mole)?   

             (H2A: Ka1= 1.1x10-3 and Ka2= 9.1x10-6)   (10 分) 

 

12. An acidic solution containing 0.001M La3+ is treated with NaOH.  

Calculate at what pH La(OH)3 will begin to precipitate? 

               (Ksp of La(OH)3 is 1x10-22)   (10 分) 

 

13. Describe the theory and application of reversed phase LC.  (10 分) 

 

14. Define the following term: 

 (A) glass membrane pH electrode 

 (B) FTIR 

 (C) random error 

 (D) tandem mass spectrometry.  (20 分) 

 

 

 

 

 

 

 

 

 


