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¢c=2.998 x10®m-s™' h=6.626 x1073* J-s J=kg-m*>s?
Na =6.022 x 10% me=9.109 x1031 kg R =8.31446 J-moi-!-K™!
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1) Which of the following has five significant figures? (5 pts)
a) 0.0045 b) 1.0400 c) 24300 d) (b) and (c) e) (a) (b) and (c¢)

2} How many nodes are present in a 3s orbital? (5 pts)
a0 b) 1 c)2 d)3 e)d

3) Which of the following statements is true? (5 pts)

a)} Zesrr is greater for valence electrons of S than for those of Si.
b) B is smaller in size than F.

¢} S is less electronegative than Si.

d) Cl has a lesser first ionization energy than Si.

¢} Bromide anion is'smaller than fluoride anion,

4) Consider this electrochemical cell and choose the true statement, (5 pts)

Voltmeter i

Salt Bridge

a) Electrode A will act as the anode. Electrode Electrode

B (Sn)

b} No electrons will flow through this circuit as drawn.

¢) Electrons will flow through the circuit from A — B (left side to right side).
d) Ecen is zero.

¢) Electrode A will gain mass over time.

5) Consider a reaction with the following energy diagram. Which of the following statements is
true? (5 pts)

a) The overall reaction is endergonic.

b) There are two intermediates in this reaction.

Energy

Reactants

c) The first step of this reaction is rate-limiting. _
d) Isolating transition states of this reaction could be used to identify possible reaction mechanisms.

¢) The reverse reaction has the same activation energy for its rate-limiting step as the forward
reaction. Reaction Progress
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6) Consider a vessel containing the following reaction at equilibrium: CCls (g) = C(s) + 2 Cl2 (g)
Which changes would increase the amount of C (s) present? (5 pts)

a) Adding Cl» (g).

b) Adding a catalyst.

¢) Doubling the volume of the reaction vessel.

d) Increasing pressure of the vessel by adding an unreactive noble gas.

¢) None of the above.

7) Choose the true statement about acids and bases. (5 pts)
a} Dilute acids are weak acids.

b} The conjugate acid of a strong base is a strong acid.

¢) AICl is a Lewis base.

d) CIzCCOOH is a stronger acid than H3CCOOH.

¢) Metai cations cannot affect the pH of an aqueous solution.

8) The equilibrium Hz + 2 = 2 HI has a Kp =617 at a temperature of 25 °C, (5 pts)
At the same temperature, what is K for the equilibrium 4Hl = 2 Hz +2 1,?
a)2.63x 10:°  b)1.23x 10° c)617 dy-1.23x 10° e}3.24 x 103

9} Compound A undergoes isomerization to Compound B described by the equilibrium reaction:
A=2B  AG®=-9.0 klmol ' '

What is the approximate ratio of the concentrations [A] : [B] in solution at 25 °C? (5 pts)

a)l:3.6 b)1:38 c)1:2600 d)1:0.28 e)1:0.026

10) Which of the following salt solutions will form a precipitate if its pH is raised to 8.07 (5 pts)

2) 0.50 M MgSO0s (aq) (Mg(OH)2: Kep= 1.5 x 10°1)
b) 0.50 M CaCl (ag) (Ca(OH)2: Kep = 7.9 % 10)
c) 0.50 M CrCl: (ag) (Cr(OH)2: Ksp = 2.0 x 107'%)

d)1.0x 102 M FeCls (ag)  (Fe(OH)s : Kp = 6.3 x 107%)
") None of these solutions will form a precipitate at pH = 8.0

Short Answer (13 questions) KA FHREnnz [ JERFHELE  BHBBRESEL -

11) Linear n-pentane (bp = 309.4 K) has a higher boiling point than its highly branched isomer neopentane (bp = 282.7 K). Explain.
(5 pts}

12) What is the empirical formula of a compound with the following composition by mass? (5 pts)
C:54.94% H:9.99% N:10.68 % 0:24.39%

Consider the reaction:  NHi (g} + Oz2(g) — NO (g) + H20 (g)

13) Balance the stoichiometry of the equation. (3 pts) .

14) Label the oxidation states of N and O on each side of the reaction. (3 pts)
15) What is oxidized and what is reduced in this reaction? (3 pts)

Using the above reaction, if 4.00 g of NH3 reacts with 4.50 g of O

16) What is the limiting reactant? (3 pts)

17) How many grams of NO will form? (5 pts)
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18} Draw the most reasonable Lewis structure of N3, (5 pts)

19) What is the geometry of N1 ? (2 pts)

20) Draw a molecular orbital diagram for Ba. (5 pts)

21) What is the bond order of B,? (3 pts)
22) Would you expect Bz to interact strongly with a magnetic field? Why or why not? (3 pts)

23) Electromagnetic radiation with a wavelength of 120 nm hits a copper metal surface (work function = 7.0 x 10°'° J). What is the

maximum velocity of electrons ejected from the surface? (5 pts)
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