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	1.
	What is the wavelength of a photon having a frequency of 35.3 THz?  
(1 THz = 1015 Hz, c = 3.00  m/s, h = 6.63 10-34 J s)

	A)
	8.50 × 1015 nm

	B)
	2.34 × 10–23 nm

	C)
	7.02 × 10–15 nm

	D)
	8.50 nm

	E)
	0.118 nm


	2.
	Rank the following regions of the electromagnetic spectrum in order of decreasing frequency.

X rays, Microwaves, Infrared, Ultraviolet

	A)
	x rays, microwaves, infrared, ultraviolet

	B)
	microwaves, ultraviolet, infrared, x rays

	C)
	microwaves, infrared, ultraviolet, x rays

	D)
	infrared, microwaves, ultraviolet, x rays

	E)
	x rays, ultraviolet, infrared, microwaves


	3.
	Einstein’s work on the photoelectric effect provided support for the equation
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	4.
	A laser emits photons having energy of 3.74  10–19 J. What color would be expected for the light emitted by this laser?  (c = 3.00  m/s, h = 6.63 10-34 J s)

	A)
	violet

	B)
	blue

	C)
	green

	D)
	yellow to orange

	E)
	orange to red


	5.
	What is the wavelength of light emitted when the electron in a hydrogen atom undergoes a transition from level n = 8 to level n = 5?  (c = 3.00  m/s, h = 6.63 10-34 J s), RH = 2.179 × 10-18 J)

	A)
	2.67 × 105 m

	B)
	5.31 × 10–20 m

	C)
	8.01 × 1013 m

	D)
	1.77 × 10–28 m

	E)
	3.74 × 10–6 m


	6.
	The angular momentum quantum number is best associated with the

	A)
	energy of the orbit.

	B)
	energy of the orbital.

	C)
	number of orbitals in a subshell.

	D)
	orientation in space of an orbital.

	E)
	shape of the orbital.


	7.
	Which of the following combinations of quantum numbers is permissible?

	A)
	n = 3, l = 3, ml = 1, ms = –½

	B)
	n = 4, l = 3, ml = 4, ms = –½

	C)
	n = 3, l = 2, ml = 1, ms = +½

	D)
	n = 1, l = 2, ml = 0, ms = –½

	E)
	n = 2, l = 1, ml = –1, ms = 0


	8.
	What is the maximum number of electrons that can occupy one s orbital?

	A)
	1

	B)
	2

	C)
	6

	D)
	10

	E)
	14


	9.
	Fe has __________ that is(are) unpaired in its d orbitals.

	A)
	1 electron

	B)
	2 electrons

	C)
	3 electrons

	D)
	4 electrons

	E)
	none of these


	10.
	Which of the following orbital diagrams violates the Pauli exclusion principle?

  1s        2s               2p
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	11.
	Which of the following electron configurations represents an excited state of the indicated atom?

	A)
	He: 1s2

	B)
	Ne: 1s2 2s2 2p6

	C)
	Na: 1s2 2s2 2p6 3s2 3p2 4s1

	D)
	P: 1s2 2s2 2p6 3s2 3p2 4s1

	E)
	N: 1s2 2s2 2p3


	12.
	All of the following ground-state electron configurations are correct except

	A)
	Ca: [Ar]4s2.

	B)
	V: [Ar]4s24d3.

	C)
	Cu: [Ar]3d104s1.

	D)
	In: [Kr]4d105s25p1.

	E)
	Xe: [Kr]4d105s25p6.


	13.
	How many valence electrons does a phosphorus atom have?

	A)
	2

	B)
	5

	C)
	8

	D)
	15

	E)
	7


	14.
	An atom of which of the following elements has the largest ionization energy?

	A)
	I

	B)
	Te

	C)
	Sb

	D)
	Sn

	E)
	Rb


	15.
	In general, atomic radii

	A)
	decrease from left to right in a period and increase down a group.

	B)
	increase from left to right in a period and decrease down a group.

	C)
	increase from left to right in a period and increase down a group.

	D)
	decrease from left to right and decrease down a group.

	E)
	do not change across a period or a group.


	16.
	Which of the following is a representation of a 2p orbital?
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	B
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	D

	12.
	B
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	B
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	A

	15.
	A

	16.
	E
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