Electronic structure and periodic properties
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
What is the frequency (s-1) of electromagnetic radiation that has a wavelength of 0.53 m?

	a.
	5.7  108

	b.
	1.8  10-9

	c.
	1.6  108

	d.
	1.3  10-33

	e.
	1.3  1033


____
2.
The energy of a photon of light is __________ proportional to its frequency and __________ proportional to its wavelength.

	a.
	directly, directly

	b.
	inversely, inversely

	c.
	inversely, directly

	d.
	directly, inversely

	e.
	indirectly, not


____
3.
Of the following, __________ radiation has the shortest wavelength.

	a.
	X-ray

	b.
	radio

	c.
	microwave

	d.
	ultraviolet

	e.
	infrared


____
4.
What is the frequency of light (s-1) that has a wavelength of 3.12  10-3 cm?

	a.
	3.69

	b.
	2.44  1016

	c.
	9.62  1012

	d.
	4.10  10-17

	e.
	1.04  10-13


____
5.
The wavelength of a photon that has an energy of 5.25  10-19 J is __________ m.

	a.
	3.79  10-7

	b.
	2.64  106

	c.
	2.38  1023

	d.
	4.21  10-24

	e.
	3.79  107


____
6.
A mole of red photons of wavelength 725 nm has __________ kJ of energy.

	a.
	2.74  10-19

	b.
	4.56  10-46

	c.
	6.05  10-3

	d.
	165

	e.
	227


____
7.
What color of visible light has the longest wavelength?

	a.
	blue

	b.
	violet

	c.
	red

	d.
	yellow

	e.
	green


____
8.
What color of visible light has the highest energy?

	a.
	violet

	b.
	blue

	c.
	red

	d.
	green

	e.
	yellow


____
9.
A spectrum containing only specific wavelengths is called a __________ spectrum.

	a.
	line

	b.
	continuous

	c.
	visible

	d.
	Rydberg

	e.
	invariant


____
10.
The __________ quantum number defines the shape of an orbital.

	a.
	spin

	b.
	magnetic

	c.
	principal

	d.
	azimuthal

	e.
	psi


____
11.
The azimuthal quantum number is 3 in __________ orbitals.

	a.
	s

	b.
	p

	c.
	d

	d.
	f

	e.
	a


____
12.
The lowest energy shell that contains f orbitals is the shell with n = __________.

	a.
	3

	b.
	2

	c.
	4

	d.
	1

	e.
	5


____
13.
The principal quantum number of the first d subshell is __________.

	a.
	1

	b.
	2

	c.
	3

	d.
	4

	e.
	0


____
14.
The total number of orbitals in a shell is given by __________.

	a.
	I2

	b.
	n2

	c.
	2n

	d.
	2n  + 1

	e.
	2l  + 1


____
15.
Each p-subshell can accommodate a maximum of __________ electrons.

	a.
	6

	b.
	2

	c.
	10

	d.
	3

	e.
	5


____
16.
How many quantum numbers are necessary to designate a particular electron in an atom?

	a.
	3

	b.
	4

	c.
	2

	d.
	1

	e.
	5


____
17.
[Ar]4s23d104p3 is the electron configuration of a(n) __________ atom.

	a.
	As

	b.
	V

	c.
	P

	d.
	Sb

	e.
	Sn


____
18.
There are __________ unpaired electrons in a ground state phosphorus atom.

	a.
	0

	b.
	1

	c.
	2

	d.
	3

	e.
	4


____
19.
The azimuthal quantum number for the outermost electrons in a nitrogen atom in the ground state is __________.

	a.
	0

	b.
	1

	c.
	2

	d.
	3

	e.
	-1


____
20.
The ground state electron configuration for Zn is __________.

	a.
	[Kr]4s23d10

	b.
	[Ar]4s23d10

	c.
	[Ar]4s13d10

	d.
	[Ar]3s23d10

	e.
	[Kr]3s23d10


____
21.
What is the correct ground-state electron configuration for molybdenum?

	a.
	[Kr]5s14d10

	b.
	[Kr]5s24d4

	c.
	[Kr]5s14d5

	d.
	[Kr]5s24d5

	e.
	[Kr]5s24d9


____
22.
The photoelectric effect is __________.

	a.
	the total reflection of light by metals giving them their typical luster

	b.
	the production of current by silicon solar cells when exposed to sunlight

	c.
	the ejection of electrons by a metal when struck with light of sufficient energy

	d.
	the darkening of photographic film when exposed to an electric field

	e.
	a relativistic effect


____
23.
__________ is credited with developing the concept of atomic numbers.

	a.
	Dmitri Mendeleev

	b.
	Lothar Meyer

	c.
	Henry Moseley

	d.
	Ernest Rutherford

	e.
	Michael Faraday


____
24.
The first ionization energies of the elements __________ as you go from left to right across a period of the periodic table, and __________ as you go from the bottom to the top of a group in the table.

	a.
	increase, increase

	b.
	increase, decrease

	c.
	decrease, increase

	d.
	decrease, decrease

	e.
	are completely unpredictable


____
25.
Element M reacts with chlorine to form a compound with the formula MCl2.  Element M is more reactive than magnesium and has a smaller radius than barium.  This element is __________.

	a.
	Sr

	b.
	K

	c.
	Na

	d.
	Ra

	e.
	Be


____
26.
Metals can be __________ at room temperature.

	a.
	liquid only

	b.
	solid only

	c.
	solid or liquid

	d.
	solid, liquid, or gas

	e.
	liquid or gas


____
27.
Most of the elements on the periodic table are __________.

	a.
	gases

	b.
	nonmetals

	c.
	metalloids

	d.
	liquids

	e.
	metals


____
28.
The substance __________ is always produced when an active metal reacts with water.

	a.
	NaOH

	b.
	H2O

	c.
	CO2

	d.
	H2

	e.
	O2


____
29.
Oxides of the active metals combine with water to form __________.

	a.
	metal hydroxides

	b.
	metal hydrides

	c.
	hydrogen gas

	d.
	oxygen gas

	e.
	water and a salt


____
30.
Oxides of the active metals combine with acid to form __________.

	a.
	hydrogen gas

	b.
	metal hydrides

	c.
	water and a salt

	d.
	oxygen gas

	e.
	metal hydroxides


____
31.
Oxides of most nonmetals combine with water to form __________.

	a.
	an acid

	b.
	a base

	c.
	water and a salt

	d.
	water

	e.
	hydrogen gas


____
32.
Oxides of most nonmetals combine with base to form __________.

	a.
	hydrogen gas

	b.
	an acid

	c.
	a base

	d.
	water

	e.
	water and a salt


____
33.
What is the coefficient of H2O when the following equation is completed and balanced? 

 Ba (s)  +  H2O (l)  

	a.
	1

	b.
	2

	c.
	3

	d.
	5

	e.
	Ba(s) does not react with H2O (l).


____
34.
The element(s) __________ could be used to produce a red or crimson color in fireworks.

	a.
	Mg or Ba

	b.
	Sr

	c.
	Ca, Sr, or Li

	d.
	Ba

	e.
	Na or K


____
35.
Which nonmetal exists as a diatomic solid?

	a.
	bromine

	b.
	antimony

	c.
	phosphorus

	d.
	iodine

	e.
	boron


____
36.
The most common sulfur ion has a charge of __________.

	a.
	2-

	b.
	1-

	c.
	4+

	d.
	6+

	e.
	Sulfur does not form ions.


____
37.
The element phosphorus exists in two forms in nature called white phosphorus and red phosphorus.  These two forms are examples of __________.

	a.
	isotopes

	b.
	allotropes

	c.
	oxidation

	d.
	metalloids

	e.
	noble gases


____
38.
Of the hydrogen halides, only __________ is a weak acid.

	a.
	HCl (aq)

	b.
	HBr (aq)

	c.
	HF (aq)

	d.
	HI (aq)

	e.
	They are all weak acids.


____
39.
In which set of elements would all members be expected to have very similar chemical properties?

	a.
	O, S, Se

	b.
	N, O, F

	c.
	Na, Mg, K

	d.
	S, Se, Si

	e.
	Ne, Na, Mg


____
40.
Atomic radius generally increases as we move __________.

	a.
	down a group and from right to left across a period

	b.
	up a group and from left to right across a period

	c.
	down a group and from left to right across a period

	d.
	up a group and from right to left across a period

	e.
	down a group; the period position has no effect


____
41.
Of the following, which gives the correct order for atomic radius for Mg, Na, P, Si and Ar?

	a.
	Mg  >  Na  >  P  >  Si  >  Ar

	b.
	Ar  >  Si  >  P  >  Na >  Mg

	c.
	Si  >  P  >  Ar  >  Na  >  Mg

	d.
	Na  >  Mg  >  Si  >  P  >  Ar

	e.
	Ar  >  P  >  Si  >  Mg  >  Na


____
42.
The atomic radius of main-group elements generally increases down a group because __________.

	a.
	effective nuclear charge increases down a group

	b.
	effective nuclear charge decreases down a group

	c.
	effective nuclear charge zigzags down a group

	d.
	the principal quantum number of the valence orbitals increases

	e.
	both effective nuclear charge increases down a group and the principal quantum number of the valence orbitals increases


____
43.
Which one of the following atoms has the largest radius?

	a.
	O

	b.
	F

	c.
	S

	d.
	Cl

	e.
	Ne


____
44.
Which of the following is an isoelectronic series?

	a.
	B5-, Si4-, As3-, Te2-

	b.
	F-, Cl-, Br-, I-

	c.
	S, Cl, Ar, K

	d.
	Si2-, P2-, S2-, Cl2-

	e.
	O2-, F-, Ne, Na+


____
45.
Which isoelectronic series is correctly arranged in order of increasing radius?

	a.
	K+  <  Ca2+  <  Ar  <  Cl-

	b.
	Cl-  <  Ar  <  K+  <  Ca2+

	c.
	Ca2+  <  Ar  <  K+  <  Cl-

	d.
	Ca2+  <  K+  <  Ar  <  Cl-

	e.
	Ca2+  <  K+  <  Cl-  <  Ar


____
46.
Of the following elements, which has the largest first ionization energy?

	a.
	Na

	b.
	Al

	c.
	Se

	d.
	Cl

	e.
	Br


____
47.
__________ have the lowest first ionization energies of the groups listed.

	a.
	Alkali metals

	b.
	Transition elements

	c.
	Halogens

	d.
	Alkaline earth metals

	e.
	Noble gases 


____
48.
Which of the following correctly represents the electron affinity of bromine?

	a.
	Br (g)  Br+ (g)  +  e-

	b.
	Br (g)  +  e-  Br- (g)

	c.
	Br2 (g)  +  e-  Br- (g)

	d.
	Br2 (g)  +  2 e-  2 Br- (g)

	e.
	Br+ (g)  +  e-  Br (g)


____
49.
Which one of the following is a metalloid?

	a.
	Ge

	b.
	S

	c.
	Br

	d.
	Pb

	e.
	C


____
50.
The alkali metal that is used to treat manic-depressive illness is __________.

	a.
	Na

	b.
	K

	c.
	Li

	d.
	Rb

	e.
	Cs
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