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1. An element's most stable ion forms an ionic compound with chlorine having the formula XCl. If the mass
number of the ion is 24 and it has 10 electrons, what is the element and how many neutrons does it have?
(A) Ne, 14 neutrons ; (B) Ne, 16 neutrons ; (C) O, 16 neutrons ; (D) Mg, 12 neutrons ; (E) Na, 11 neutrons.

2. How many atoms of hydrogen are present in 4.0 g of ammonia? (N:14 ; H: 1)
(A)42x10% ;(B)7.8x10* ;(C)12x 10 ; (D) 1.8 x 10** ;(E)0.70

3. When the equation NH3 + Oz — NO + H20 is balanced with the smallest set of integers, the sum of the
coefficients is

(A)4;B)12;(C) 14;(D) 19; (E) 24

4. Consider five solutions that all have the same mass of solute in 100.0 mL of solution. Which has the highest
concentration as measured in molarity?
(A) KCl; (B) NaF ; (C) NaCl ; (D) Na2SOs ; (E) CaCly

5. An aqueous solution of barium nitrate reacts with an aqueous solution of sodium sulfate. Identify the
precipitate solid and indicate its coefficient in the balanced equation.
(A)NaNOs,1; (B)NaNOs3,2; (C) BaS0s, 1 ; (D) BaSO4,2; (E) no precipitate formed

6. The pressure of an ideal gas versus the volume at constant temperature and number of moles.

Which graph represents the plot?

(A) l: ® {  © ‘ i D) I\ (E) none of these

7. Calculate the following ratio of effusion rate at 71 / effusion rate at T» for a gas at Kelvin temperatures 71
and T2 where 12 = 271.
(A)0.5;(B)2.0;(C) 12 ; D)2 ; (B) 1.0

8. A 250.0-L cylinder contains 65.0% He(g) and 35.0% Kz(g) by mass at 25.0°C and 1.35 atm total pressure.
What is the partial pressure of He in this container? (He: 4 ; Kr: 84)
(A) 1.35 atm ; (B) 1.32 atm ; (C) 0.878 atm ; (D) 0.675 atm ; (E) 0.473 atm

9. For the hypothetical reactions (1) and (2) , K1 = 10 and K2 =107
(1) Ax(g)+Bae) = 2AB(®); (2)2A(g)+Cae) = 2AC(g)
(3) A2C(g) + Ba(g) = 2AB(g) +(1/2)Cale)
(A)10* ; (B) 107*;(C) 10% (D) 107% (B) 10° -
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10. Given that the K. for HOCl is 3.5 x 1078 at 25°C, calculate the K value for the reaction of HOCI with OH".
(A)2.9 x 107 ; (B) 2.9 x 107; (C) 3.5 x 1022; (D) 3.5 x 1078; (B) 3.5 x 10°

11. Calculate,[H'] in a solution that is 0.24 M in NaF and 0.48 M in HF. (Ka=7.0 x 107
(A) 0.46 M ; (B)3.8x 107 M; (C) 1.4 x 10° M; (D) 1.8 x 102M;E)1.1x 107 M

12. A solution containing 10.0 mmol of COs*~ and 5.0 mmol of HCOs™ is titrated with 1.0 A HCL.
What volume of HC] must be added to reach the first equivalence point?
(A) 5.0 mL ; (B) 10.0 mL ; (C) 15.0 mL ; (D) 20.0 mL ; (E) 25.0 mL

13. Given the equation S(s) + O2(g) —> SO2(g), AH =-296 kJ, which of the following statements is(are) true?
1. The reaction is exothermic. ; II. When 0.500 mol of sulfur is reacted, 148 k7 of energy is released.
TIL. When 32.0 g of sulfur is burned, 2.96 x 10° J of energy is released. (S: 32)
(A) All are true ; (B) T and II are true ; (C) I and 1T are true ; (D) Il and III are true; (E) Only I is true

14. In which of the following cases must cell potential E be equal to zero?
I In any cell at equilibrium ; II. In a concentration cell ; ITI. E° can never be equal to zero.
(A)Ionly ; (B) II only ; (C) Il only ; (D) I and I ; (E) I and II

15. The wavelength of light associated with the # =2 to =1 electron transition in the hydrogen spectrum is
1.216 x 10”7 m. By what coefficient should this wavelength be multiplied to obtain the wavelength
associated with the same electron transition in the Li** ion?

(A)1;(B)1/3;(C)1/4; (D) 1/9; (E) 1/16

16. The reaction 2A+B — C has the following proposed mechanism.
Step 1: A+B = D (fast equilibrium)
Step 2: D+B—>E
Step3: E+A—>C+B
If step 2 is the rate-determining step, what should be the rate of formation of C?

(A) HA] ; (B) KIAT[B] ; (C) HAP[BI*; (D) K{AI[B] ; (E) A[A][B®

17. Which of the compounds below is an example of a network solid?
(A) Ss(s) ; (B) MgO(s) ; (C) SiOa(s) ; (D) NaCl(s) ; (E) CasHsa(s)

18. When a nonvolatile solute is added to a volatile solvent, the solution vapor pressure _____, the boiling point
__,thefreezingpoint ___, and the osmotic pressure across a semipermeable membrane
(A) decreases, increases, decreases, decreases ; (B) increases, increases, decreases, increases ;
(C) increases, decreases, increases, decreases ; (D) decreases, decreases, increases, decreases ;
(E) decreases, increases, decreases, increases
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19. Which of the following crystal field diagrams is correct for Co(CN)s*, where CN~ is a strong-field
ligand? (Co: [Ar]4s?3d")
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20. Choose the correct molecular structure for NOs™,
(A) trigonal bipyramidal ; (B) tetrahedral ; (C) octahedral ; (D) trigonal planar ; (E) none of these

21. Which of the following have a -C-O-C- functional group?
(A) esters ; (B) ethers ; (C) amines ; (D) aldehydes ; (E) alcohols

22. Which one of the following statements about the structure of proteins is incorrect?
(A) Disulfide bonds provide strong intrachain interactions.
(B) Hydrogen bonding stabilizes the a-helix proteins.
(C) Nonpolar groups tend to face the outside of a protein in an aqueous solution.
(D) Ionized amino acid side chains can form salt bridges within a protein.
(E) Heat can disrupt tertiary structure.
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1. The half-life (1) of the C-14 decay is 2000 years.
(a). Calculate the reaction constant (k) of C-14 decay. (4 %)
(b). How much of a 2.00-mg sample of C-14 remains after 8000 years? (4 %)

2. Use the molecular orbital model to draw MO energy-level diagrams for predicting the magnetism and bond order of
B and F, molecule. (A8 EE 5 R B2 H A 4410 %)

3. (a). Use an equation to describe the Second law of Thermodynamics. (2%)
(b). Calculate the entropy of a perfect crystal at T =0 K. (2 %)
(¢). A NCKU student measured different equilibrium constant K values at different temperatures. Please teach the
student to use these data to calculate the AH® and AS® values, (AH® and AS° are temperature-independent) (6 %)

4. (a) Write down an equation to describe the photoelectric effect. (2 %)
(b) When a metal surface with an electron-binding energy of E, is radiated with a photon with a frequency v (hv > Eo),
please calculate the wavelength of the emitted electron. (Hint: the mass of electron is me) (4 %)




