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14.
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15.

(A)
(B)
(C)
(D)
(E)

The effective nuclear charge experienced by the outermost electron of Na is different
than the effective nuclear charge experienced by the outermost electron of Ne. This
difference best accounts for which of the following?

Na has a greater density at standard conditions than Ne.

Na has a lower first ionization energy than Ne.
Na has a higher melting point than Ne.
Na has a higher neutron-to-proton ratio than Ne.

Na has fewer naturally occurring isotopes than Ne.

Of the following electron configurations of neutral atoms, which represents an atom in
an excited state? '

1525%2p°
1522522[35352
1522522[35351
1522522[36352?>p2

15225?‘2pﬁ3523p5



A.P. Chemistry

Free Response

1. Marsis roughly 140 million miles from Earth. How long will it take a for a radio wave to reach
Mars from Earth?

a. The longest wavelength of light with enough energy to break the CI-Cl bond in Ch(g) is
495 nm.

1. Calculate the frequency, in S-I, of the light

il Calculate the energy, in I, of a photon of the light.
iii. Calculate the minimum energy, in kJ mol™, of the CI-Cl bond.

b. A certain line in the spectrum of atomic hydrogen is associated with the electronic
transition in the H atom from the sixth energy level (n = 6) to the second energy level
(n=2).

L dicate whether the H atom emuts energy or whether if absorbs energy during the
transition. Justify your answer.

il. Calculate the wavelength, in nm, of the radiafion associated with the spectral line.

1.  Account for the observation that the amount of energy associated with the same
electronic transition (7= 6 to # = 2) in the He" ion is greater than that associated
with the corresponding transition in the H atom.

3. Use the deBroglie relationship to calculate the wavelength of a potassium atom travelling
at 100 mi/br.

4. Alaser in a CD player has an output wavelength of 780 nm. If the power level is 0.154
milliwatts, how many photons strike the CD surface during the playing of a CD of length 73.4
minutes?






