[image: image1.jpg]In order to receive credit for a solution, you must show all your work.

Always write units in your answers and use the correct number of significant figures.
Avogadro's number (1 mole) is 6.022 x 107

The Planck constant is 6.63 x 107 J-s

The speed of light in a vacuum is 3.00 x 10® m/s

1) (20points)
a) Carbon monoxide is often used in metallurgy to remove oxygen from metal oxides and thereby give
the free metal. The thermochemical equation for the reaction of CO with iron(I11) oxide, Fe;0s3, is:

@ FeyO4(s) +3CO(g) >2Fe(s) +3C0x(g) AH=-26.7kJ
The combustion of CO is:
¢2) 20 + Ox(g) > 2040 A= 5660k

Use these two thermochemical equations to calculate the value of AH for the following reaction:

4Fe(s) +302(g) > 2Fe;05(s)
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[image: image2.jpg]b) Calculate the standard enthalpy of reaction of the following reaction using the standard heats of
formation from Appendix C of the textbook which are reproduced in the table below.
2NaHCO;(s) > Na;COs(s) + HoO(1) + COx(g)

Substance AHC (kJ/mole)
NaHCOs(s) -947.7
NayCOs(s) -1131

H0(l) -285.9

COx(g) -393.5
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c) What does the degree symbol in AH®¢ stand for?
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d) What does the f in AH¢ stand for?
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[image: image3.jpg]2) (15 points)
a) The distance between carbon atoms in diamond is 0.154 nm. Imagine a photon with a wavelength
equal to this interatomic spacing. What would the frequency of this radiation be"
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b) A helium-neon laser puts out red light with a ﬁveqmy of 632 nm. How much energy is put out by
this laser when a mole of photons from this laser are emitted?
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Answer the following True or False
a) A metal atom releases more energy when it receives an electron than a nonmetal atom does.

F

b) The second ionization energy is always greater than the first ionization energy.
-
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c) For an atom of sulfur, the 3p electrons are on average further from the nucleus than the 3s electrons.
s
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d) An atom of sulfur has 3 unpaired electrons.
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[image: image4.jpg]4) (20 points)

The Bohr model of the atom correctly predicted the line spectrum of H. In this model, the electron

energy levels of the H atoms are given by the equation:

E, =(-2.18x107" J)(iz
n

a) The four lines in the visible spectrum all correspond to final electron states with n=2. What is the

initial principle quantum number which gives rise to the blue line at 486.1 nm in the visible spectrum?

Show all your work.

w34 :
The Q\r\d\m wﬁm 3 s b he o eezﬁzojj,y\z.oomz)‘yy{

J where n is a positive integer

7 R ————
@6l xo K
« g 1B 3

Taes wash be O-za\)m\ ‘o tha Heagdion wm 2

-
goyrwot 3 - Sk T [ o)
\ . aody

5 U
2 Vs 1

‘f\\.\azk\l Lo ‘Tf: . T}‘j‘\’}f Hha ngﬁ\h}

Cns BS6 ), s uadion W A for ) o = f

b) How much energy does it take to remove an electron completely from a H atom in the ground state?
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¢) Name one thing that is incorrect about the Bohr model of the atom.
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[image: image5.jpg]5) (15 points)
Write condensed electron configurations for the following atoms and ions.
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¢)Bi d) Draw a condensed orbital diagram for Bi.
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6) (15 points)
a) Arrange the following in order of increasing size.

K, Ga,Ca

Gro-, Coop K-

b) Arrange the following in order of increasing size.
K', 8%, Ca®*
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¢) Arrange the following in order of increasing first ionization energy.
K, Ca, Rb

R, K, Cm




