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1. Perform each calculation to the correct number of significant figures.
(a) 1.10 X 0.5120 X 4.0015 + 3.4555 (5 pts)
(b) (14.84 X 0.55) - 8.02 (5pts)
2.
(a) Copper has two naturally occurring isotopes: Cu-63 with mass 62.9396 amu and a natural
abundance of 69.17%, and Cu-65 with mass 64.9278 amu and a natural abundance of 30.83%.

Calculate the atomic mass of copper. (5 pts)

(b) Calculate the amount of carbon (in moles) contained in a 0.0265-g pencil “lead.” (Assume that
the pencil “lead” is made of pure graphite, a form of carbon.) (5 pts)

[1 mole = 6.022 X 10%]

3.

(a) What are the quantum numbers and names (for example, 2s, 215) of the orbitals inthe n=4

principal level? How many n = 4 orbitals exist? (5 pts)
(b) Which figure represents a d orbital? (5 pts)

4.
(a) Write the orbital diagram for sulfur and determine its number of unpaired electrons. (5 pts)
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(b) On the basis of periodic trends, choose the larger atom in N or Al (if possible). Explain your
choices. (5 pts)

5.

(a) On the basis of periodic trends, determine which element in N or Si has the higher first
ionization energy. (5 pts)

(b) On the basis of periodic trends, choose the more metallic element from Ge or In. (5 pts)
6.

(a) Write the Lewis structure for XeF.,. (5 pts)
(b) Assign formal charges to each atom in the resonance forms of the cyanate ion (OCN"). Which
resonance form is likely to contribute most to the correct structure of OCN™? (5 pts)
A B C
o—c=N]"  [B=c=fi" [o=c—f]"
7.

(a) Predict the geometry and bond angles of PCls. (5 pts)
(b) Predict the geometry and bond angles of ICl4". (5 pts)
8

(a) Use oxidation states to identify the element that is oxidized and the element that is reduced in
the redox reaction. (5 pts)

Mg(s) + 2 H,0(1) —— Mg(OH),(aq) + Hy(g)

(b) Write a molecular and net ionic equation for the reaction between aqueous HI and aqueous

Ba(OH),. (5 pts)

9.

(a) Arrange these ionic compounds in order of increasing magnitude of lattice energy:
CaO, KBr, KCl, SrO. (5 pts)

(b) Find AH, for the reaction:
3 C(s} + 4 Hy(g) — C3Hg(g)

Use these reactions with known AH values:

CsHa(g) + 3 0,(g) — 3 COy(g) + 4 H,0(p) AH = —2043 kJ
2Hy(g) + O(p) — 2H,0(g) AH = —483.6kJ

(3 pts)
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10.
(a) An unknown gas effuses at a rate that is 0.462 times that of nitrogen gas (at the same
temperature). Calculate the molar mass of the unknown gas in g/mol. (5 pts)

(b) Calculate the vapor pressure at 25°C of a solution containing 99.5 g sucrose (C;2H01) and

300.0 mL water. The vapor pressure of pure water at 25°C is 23.8 torr. Assume the density of water
to be 1.00 g/mL.. (5 pts)
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