|. Multiple choice questions: (60% )
1. Which of the following compounds would be expected to be the best solvent for sodium fluoride?

A.HF() B.BFs(l) C.CFq(l) D.PF()

2. Which of the following solids would have the highest melting point? A.NaF B.NaCl C. NaBr
D. Na
3. Which of the following atom has the largest atomic radius? A.Al B.K C.S D.As

4. Which of the following compounds is expected to have the highest vapor pressure?

A.C;Hs0C;Hs B. CH3CHOH C.CH3CH,CH; D.CHCl3

5. Three 1.0-L flasks are filled with Hy, O,, and Ne, respectively, at STP.  Which of the following statements
istrue? A. Therearetwice as many O, and H, molecules as Ne atoms. B. The velocity of the gas
moleculesisthe samein all flasks. C. The densities of al the gases arethe same. D. All the flasks have
the same number of gas molecules.

6. Which of the following does not have a standard enthal py of formation equal to zero at 25 and 1.0 atm?
A.Fxg) B.AI(s) C.HxO(I) D.Hx9)

7. All of the following species would be expected to be able to function as Lewis bases except A. OH

B.H,O C.CHs" D.NHa.
8. Which one of the following isapolar molecule? A.PBrs B.CCl, C.BrFs D.XeF,
9. What is the hybridization of the As atom in the AsFs molecule? A.sp B.sp> C.sp® D.spd
10. Which one of the following is true with respest to a0.01 M formic acid solution, HCOOH(aq)?
A.[H"(ag)] <[HCOO (ag)] B.[H"(ag)] >[HCOO (ag)] C.pH=20 D.pH>20
11. ThepH of 0.1 M NHzisapproximately A.11 B.3 C.7 D.13.
12. Which of the following processesis endothermic? 1. Lig — Lig 2. Lig— Li'g+ e
3.Clyg - 2Clg A.1,2,and3 B.land2only C.lonly D.2and3only
13. Calcium carbonate ismost solublein: A.0.1M HClI B.0.1M NaOH C.0.1M CaCl, D.water
14. Consider the molar solubility (s) of silver sulfate. Which one of the following relationshipsis correct?
A.2[Ag]1=s B.[Ag']°=s C.2[SO# ]=s D.[SOZ]=s
15. Which radiation has the lowest frequency? A.gammarays B.Xrays C.UV light D.redlight
16. A reaction must be nonspontaneous at all temperatureswhen A. AGisnegative B. AH ispositive and
ASispositive C. AH ispositiveand ASisnegative D. AH isnegative and ASis negative
17. How many isomeric alcohols with the molecular formula C4H100 arethere? A.5 B.4 C.3 D.2
18. Polymers of amino acid unitsare called A. carbohydrates B. proteins C. nucleic acids D. lipids




19. How many atoms are there in a body-centered cubic unit cell of tungsten? A.1 B.2 C.4 D.6
20. DNA may be represented as a double-coiled chain with the two strands held together by ~ A. disulfide
bonds. B.ionicbonds. C. covaentbonds. D. hydrogen bonds.

1. Sodium peroxide, Na,O,, consists of Na“ and O,° ions.
1. Write Lewis structure of peroxide ion. (2%)
2. Write the molecular orbital energy level diagram of peroxide ion. (4%)
3. Indicate the bond order and magnetic property of peroxide ion. (2%)

1. ThereactionA + 2B - C + 2DisfoundtobefirstorderinA andfirstorderinB. A proposed
mechanism for the reaction involvesthe following firststep: A + B - | + 2D
1. Write a plausible second step in a two-step mechanism. (3%)
2. Isthe second step slower or faster than the first step? Explain clearly. (5%)

IV. Miscellaneous:
1. Write equations for the hydrolysis reaction occur in the following solutions, and predict whether the
solution is acidic, basic, or neutral. (8%)
a. CH3COOK b. Mg(NO3),

2. Write the oxidation reaction and the overall cell reaction for the following voltaic cell.
Pt Hx(g) H'(ag) Brl) Br (ag) Pt (8%)

3. Use the following equations
C(graphite) + Ox(g) - COx(0) AH® =-393.5 kJ
2C0O(@ + Ox(g - 2CO(g) AH° = -566.0 kJ
Calculate the standard enthal py of formation of CO(g). (8%)




