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NA = 6.022 x 1023
1 amu = 1.661 x 10-27 kg
1 atm = 760 torr = 760 mm Hg
1 atm = 1.013 bar

C = (5/9) (F - 32)
C = K - 273.15
U = q + w
H = U + pV

F = (9/5)(C) + 32
K = C + 273.15
pV = nRT
p = nRT/(V- nb) - an2/V2

R = 0.08206 L.atm/mol.K
R = 8.314 J/mol.K

1 J = 1 kg.m2/s2
1 L.atm = 101.3 J

Hrxn = Urxn + ngRT
Hrxn = [ Hf(products)] - [ Hf(reactants)]

h = 6.626 x 10-34 J.s
c = 2.998 x 108 m/s
RH = 1.097 x 10-2 nm-1
ln(p) = - (H/R) + C

Ephoton = h = hc/
deBroglie = h/mv

c =  (x)(mv)  (h/4)
(1/) = RH [ (1/m2) - (1/n2) ]

ln(p2/p1) = - (Hvap/R) [(1/T2) - (1/T1)]

pi = Xi ptotal
vave = (3RT/M)1/2

GENERAL CHEMISTRY 1
FINAL EXAM
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Name
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Panthersoft ID ________________________________________________
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Part 1 ________________ (60 points)

Part 2 ________________ (66 points)

Part 3 ________________ (74 points)

TOTAL ________________ (200 points)

Do all of the following problems. Show your work.
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Part 1. Multiple choice. Circle the letter corresponding to the correct answer. There is one and only one correct
answer per problem. [5 points each]
1) Which of the following is a transition metal?
a) Au (gold)
b) Bi (bismuth)
c) Ca (calcium)
d) both b and c
e) both a and b and c
2) 1.00 milliwebers = ________ webers
a) 1.00 x 10-9 webers
b) 1.00 x 10-6 webers
c) 1.00 x 10-3 webers
d) 1.00 x 103 webers
e) 1.00 x 106 webers
3) Which element is most similar to O (oxygen) in its physical and chemical properties?
a) Se (selenium)
b) Ne (neon)
c) F (fluorine)
d) Cl (chlorine)
e) C (carbon)
4) Which of the following is an ionic compound?
a) AgCl
b) HCl
c) KCl
d) Both a and c
e) Both a and b and c
5) Which of the following is a strong acid?
a) HCl
b) HF
c) HIO2
d) Both a and b
e) Both a and c
6) Consider the following gases: He, Ne, Ar, N2. At T = 500.0 K, which gas has the largest average speed per atom
or molecule?
a) He
b) Ne
c) Ar
d) N2
e) The average speed for all four gases is the same
7) Which of the following is a state function?
a) U (internal energy)
b) H (enthalpy)
c) w (work)
d) Both a and b
e) Both a and c
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8) Which of the following experiments demonstrates the wave properties of electrons?
a) electron diffraction
b) photoelectric effect
c) X-ray diffraction
d) Both a and b
e) Both a and c
9) Consider the following atoms: Be, Mg, O. Of these three atoms
a) Mg has the largest 1st ionization energy and O has the smallest 1st ionization energy.
b) O has the largest 1st ionization energy and Be has the smallest 1st ionization energy.
c) O has the largest 1st ionization energy and Mg has the smallest 1st ionization energy.
d) Be has the largest 1st ionization energy and Mg has the smallest 1st ionization energy.
e) Be has the largest 1st ionization energy and O has the smallest 1st ionization energy.
10) A particular central atom is surrounded by five electron containing regions. Two of the regions are covalent
bonds, and three of the regions are lone pairs of electrons. The molecular geometry around the central atom is
a) trigonal bipyramid
b) trigonal pyramid
c) trigonal planar
d) linear
e) nonlinear
11) Which of the following molecules is polar? (Note that a C - H bond is nonpolar, while a C - F bond is polar.)
a) CH2F2
b) CF4
c) CH4
d) Both a and b
e) None of these three molecules is polar
12) Sublimation is the phase transition
a) solid to gas
b) solid to liquid
c) liquid to gas
d) liquid to solid
e) gas to liquid
Part 2. Short answer.
1) How many oxygen atoms are there in 50.00 g of strontium nitrate (Sr(NO 3)2, M = 211.6 g/mol)? [8 points]
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2) A solution is prepared by dissolving 1.018 g of potassium chloride (M = 74.55 g/mol) in water. The final volume
of the solution that is formed is V = 250.0 mL. What is the molarity of the solution? [8 points]

3) Complete the table below by filling in the blanks. [2 points each]
Atom

________
94

Zr

Number of
protons

Number of
neutrons

Number of
electrons

44

60

________

________

________

________

4) Consider a process on a system kept at a constant pressure p = 2.50 atm. During the process 540. J of heat is
added to the system. The volume of the system decreases by 0.500 L. Find the following: q, w, E, and H.
[12 points]

5) A particular electron is found in a d orbital. List the following [4 points each]

a) The possible values for m for the electron.

______________________________

b) The possible values for ms for the electron.

______________________________

6) Give the number of core electrons, the number of valence electrons, and the effective nuclear charge for the
valence electrons for one atom of sulfur (S). [8 points]

number of core electrons ____________
effective nuclear charge

number of valence electrons ____________

____________
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7) Give Lewis structures for the following molecules. Give resonance structures when appropriate. [6 points each]
a) C2H5F

b) POF3

Part 3. Problems.
1) Manganese metal (Mn) can be produced by the reaction of manganese IV oxide (MnO 2) with aluminum metal (Al).
The balanced chemical equation for the reaction is
3 MnO2(s) + 4 Al(s)  3 Mn(s) + 2 Al2O3(s)
a) What is the oxidation number of Al in Al2O3? [4 points]

________________

b) How many grams of aluminum metal are required to completely react with 374.4 g of manganese IV
oxide? [10 points]
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2) The density of an unknown ideal gas at p = 0.880 atm and T = 70.0 C is D = 3.36 g/L. What is the molecular
mass of the unknown gas? Give your answer in units of g/mol. [16 points]

3) Answer the questions about the Lewis structure given below by filling in the blanks. [4 points each]

a) Electron geometry around the oxygen atom labeled a

_________________________

b) Molecular geometry around the carbon atom labeled b

_________________________

c) Hybridization of the carbon atom labeled c

_________________________

d) Value for the O - C - O bond angle

_________________________

e) The total number of pi bonds present in the molecule

_________________________
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4) Propane is a low molecular mass hydrocarbon whose reaction with oxygen is often used to produce heat. The
equation for the reaction of propane with oxygen is
CH3CH2CH3(g) + 5 O2(g)  3 CO2(g) + 4 H2O(g)
Based on the table of average bond energies given below estimate the value for Hrxn for the above
reaction. [20 points]
Bond

Energy
(kJ/mol)

Bond

Energy
(kJ/mol)

Bond

Energy
(kJ/mol)

Bond

Energy
(kJ/mol)

C-C
C=C

347.
611.

O-O
O=O

142.
498.

C-H
O-H

414.
464.

C-O
C=O

360.
799.
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