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1. Which element does not belong to the family or classification indicated?
(a) Br. halogen (b) He, noble gas (¢) Fe, transition metal
(M K, alkali metal (e) Se, Lanthanide

2. Which of the following is NOT the correct chemical formula (or the compound

named?
(a) hydrocyanic acid HOCN (b) calcium sullate CaSOq
() beryllivm oxide BeO () nickel (1D peroxide Niz()

(e) ammonium chromate  (NH)-CrO,

3. Ironis produced from its ore by the reactions:
2C(s) + Op(g) — 2CO(g)

Fe;0s(s) + 3CO(g) — > 2Fe(s) + 3CO2(g)
How many moles of Qa{g) are needed to produce | mole of Fe(s)?
(a) 0.5 mole O (b) 0.75 mole O, (¢) 1 mole O

(d) 1.5 mole O, (e) none of above

4. Balance the reaction below in acidic solution.
1037+ 1" — |,
What volume of 0.352 M HClis needed to produce 2.48 X 107 moles of jodine, I5,
with an excess of K1Q; and KI?
(a)2.48mL  (M4.96mL  (¢)7.05ml. () td. 1 ml. (e)none of these

5. Which of the following relations is correct?

(AQYH=E-~-PV (MHH=G-TS (¢) for a ireversible change dSq < dg/T
(d) for a reversible change dSq, = dHyy

(e) [or an irreversible change ASy, + AS ;= ¢

(1) at the phase transition ASyg = AH/T.

6. Oxygen gas. generated by the reaction 2KCIO3(s) ——— 2KCHS) + 30,(g)- 18
collected over water at 27 C in a 2.00-1. vessel at a total pressure of 760. torr. (The
vapor pressure of 11,0 at 27 C is 26.0 torr) How many moles of KCIO5 were
consumed in the reaction?

(a) 0.0790 moles () 0.119 moles {¢) 0.0327 moles

(d) 0.0813 moles (e) none of these
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7. Green light has a wavelength of 3.50X 102 nm. The cuergy ol a photon ol green
light is
(@) 3.64X 107 1 (b) 217X 10° 1. () 3.61 X 1072 T () 109X L0HT T (e) 5.45% 10"

8. Ammonia is prepared industrially by the reaction:

N2(g) + 3H2(9) ===== 2NHs(g)
For the reaction. A =-922kland K (at 25 C)y=4.0X% 10", When the
temperature of the reaction is increased to S00°C, which of the following is true?
(a) K for the reaction will be larger at 500°C than at 253°C,
(b) At equilibrium. more NIH; is present at 300°C than at 23°C,
(¢) Product formation (at equilibrium) is not lavored as the temperature is raised,
(d) The reaclion of Ny with 1 to from ammonia is endothermie.

{e) None of the above is (rue.

9. Which of the following compounds has the lowest solubility in mol/L, in water?
(a) Al(OH); Kgp = 2% 107 () CdS Kep = 1.0 1072

(¢) PbSPy Kep=1.3x 10" (d) Sn(OI1 Kap = 3% 1077

(€) MgC10, Kgr = 8.6 107

10, Which of the following will NOT make a buffered solution?
(a) 100 mL of 0.1 M NayCOj and S0 mlb. of 0.1 M HCL

tb) 100 mlL. of 0.1 M NaHCO; and 25 mL of 0.2 M HCL

{c) 100 mL of 0.1 M Na;COy and 75 mb of .2 M HCL

() 50 mL o 0.2 M NaxyCOjz and 5 mlb of 1.0 M HC'L

(&) 100 mL of 0.1 M Na,COj; and 50 mL of (0.1 M NaOIT.

11, What is the probability of {inding a particle in a one-dimensional box in energy
tevel n =4 between x = L/4 and x = 1./27 (L. is the length of the box.)

a) 12.5% b) 253% ¢) 33% d) 37.5% £) 30%
(c) l A0 (
12. For a particle in a cubic box, how many degenerate energy levels have energy

equal to 14112/8111LZ, in which L is the length of the cubic box.
(a) b, (b) 3, () 6,(d) 8, (e) 12
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1. All fats are:

(a) acids  (b) alcohols  (¢)esters  (d) ketones

2. Which of the {ollowing pairs has the correct order of hoiling point?
(@) HCE> HF () NICI>Fy  (0) Cyllg > CH3OCH; () CTHOCHy » Catls00

3. Calcum (atomic weight = 40) cervstallizes in o face-centered cubic Jattice. The
length of a unit cell edge is 556 pm. What is the density ol calcium?
(a)0.39 (b)0.77 (&) 1.55 (d)2.32

4. Which of the following is not a colligative property of sohution?

(a) density  (b) boiling point (&) vapor pressure  (d) osmotic pressure

5. Pick the most basic oxide in aqueous solution.

(a) BeO (b)Ba) (¢)SO; (d) AlxO:

6. Choose the element that is the strongest reducing agent in agueous solution,
(ayli (byNa (¢)K (d)Cs

7. Which of the following species is diamagnetic? (CN7 is strong field)

@ {TICNRET (0 [CHONPT () [ColONg™ () INICNg)*

8. An element common to brass and bronze is

(a)Pb (WHSn (c)Ni (d)Cu

9. Electron capture transforms ;Be into what nuclide?
() fBe (b)Y IB (o) §B () L

10. Which of the following yields a primary alcahol upon reduction’?

(@) aketone (b)Y an amine (c)an ether  (d) an aldehyde

1. Answer the following questions for XeQ;. 10%
(a) Draw its Lewis structure with the least formal charges

(b) Assign the formal charges to each atom

(¢) Give the hybrid-orbital used for the central atom.

(d) What is its geometric shape?

IV, If the initial rate for the second-order reaction: 2 A — B is 1.0 x 107 M-s™ for
1ATe = 0.01 M at 25°C, answer the following questions. 12%

(a) Find the rate constant and the hal{-life for this reaction.

(b) What is the cancentration of B after 10 minutes?

(c) If the activation energy is 40 kJ-mol™, what will be the initial rate at 30°C for the

same reaction? (eas constant R = 8.314 3ol
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