Dalton’s atomic theory consisted of all the following postulates EXCEPT
a)	Atoms of different elements have different properties.
b)	Elements are composed of indivisible particles called atoms.
c)	With gases, the volumes consumed and produced are in ratios of small whole numbers.
d)	Atoms combine in fixed ratios of whole numbers.
e)	In chemical changes, atoms are not destroyed, created, or changed.

Ans:  c       

Which of the following is not a correct name–symbol combination?
a)	arsenic, Ar
b)	manganese, Mn
c)	copper, Cu
d)	gold, Au
e)	lithium, Li

Ans:  a       

According to the law of multiple proportions:
a)	if the same two elements form two different compounds, they do so in the same ratio.
b)	it is not possible for the same two elements to form more than one compound.
c)	the ratio of the masses of the elements in a compound is always the same.
d)	the total mass is the same after a chemical change as before the change.
e)	none of these

Ans:  e       

Experiments were carried out in which a beam of cathode rays was first bent by a magnetic field and then bent back by an electrostatic field until the beam hit the screen exactly where it had been hitting before the fields were applied. This experiment permitted the direct measurement of
a)	the charge on the nucleus of an atom.
b)	the charge on the electron.
c)	the ratio of mass to charge of an electron.
d)	the mass of the electron.
e)	the mass of the atom.

Ans:  c       

Who discovered the nucleus of an atom?
a)	Rutherford
b)	de Broglie
c)	Bohr
d)	Thomson
e)	Heisenberg

Ans:  a       

An atom that has the same number of neutrons as 59Ni is
a)	59Cu.
b)	57Cu.
c)	60Cu.
d)	58Fe.
e)	58Mn.

Ans:  c       

What is the symbol of the nuclide having 17 protons and 18 neutrons?

a)	

b)	

c)	

d)	

e)	

Ans:  a       

Naturally occurring element X exists in three isotopic forms: X-28 (27.979 amu, 92.21% abundance), X-29 (28.976 amu, 4.70% abundance), and X-30 (29.974 amu, 3.09% abundance). Calculate the atomic weight of X.
a)	28.1 amu
b)	35.3 amu
c)	29.1 amu
d)	86.9 amu
e)	25.8 amu

Ans:  a       
A periodic law based on atomic masses would necessitate Te and I changing places in the periodic table. This was not done in the early periodic table because
a)	it was thought that the atomic masses might be in error.
b)	iodine contains one naturally occurring isotope, whereas tellurium consists of several isotopes.
c)	a periodic law based on atomic masses is not valid.
d)	the tellurium samples could contain a heavy impurity.
e)	iodine behaves chemically like chlorine and bromine.

Ans:  e       

All of the following statements about different elements are true except
a)	Potassium is an alkali metal.
b)	Aluminum is a transition element.
c)	Barium is an alkaline earth metal.
d)	Fluorine is a halogen.
e)	Helium is a noble gas.

Ans:  b        

Choose the group containing the most reactive nonmetals.
a)	Group 1A
b)	Group 3A
c)	Group 5A
d)	Group 7A
e)	Group 8A

Ans:  d

Which of the following is a metalloid?
a)	carbon
b)	oxygen
c)	hydrogen
d)	copper
e)	silicon

Ans:  e              


2.	The relationship among the speed, wavelength, and frequency of electromagnetic radiation in vacuum is

a)	.

b)	.

c)	.

d)	.

e)	.

Ans:  a       


3.	What is the wavelength of a photon having a frequency of 3.00 × 1015 Hz? (, )
a)	100 nm
b)	1.99 × 10–9 nm
c)	0.596 nm
d)	6.00 × 10–32 nm
e)	9.99 × 10–3 nm

Ans:  a


4.	What is the frequency of a photon having a wavelength of 602.5 nm? (, )
a)	9.09 × 1026 Hz
b)	3.30 × 10–37 Hz
c)	4.98 × 10–4 Hz
d)	3.30 × 10–19 Hz
e)	4.98 × 1014 Hz

[bookmark: _GoBack]Ans:  e       

6.	Which type of electromagnetic radiation has the longest wavelength?
a)	gamma rays
b)	x rays
c)	blue light
d)	red light
e)	microwaves

Ans:  e       
8.	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

Ans:  e       
10.	Einstein’s work on the photoelectric effect provided support for the equation

a)	.

b)	.

c)	.

d)	.

e)	.

Ans:  b       
 
15.	What is the energy of a photon of electromagnetic radiation with a frequency of 5.98 × 1014 Hz? (c = 3.00 × 108 m/s, h = 6.63 × 10-34 J • s)
a)	1.79 × 1023 J
b)	3.96 × 10–19 J
c)	1.19 × 10–10 J
d)	5.02 × 10–7 J
e)	3.30 × 10–40 J

Ans:  b       

16.	What is the wavelength of a photon that has an energy of 4.28 × 10–18 J? (c = 3.00 × 108 m/s, h = 6.63 × 10-34 J • s)
a)	1.28 × 100 nm
b)	6.46 × 1015 nm
c)	46.4 nm
d)	4.28 × 10–9 nm
e)	0.00 × 100 nm

Ans:  c       

17.	What is the frequency of a photon having an energy of 9.08 × 10–16 J? (c = 3.00 × 108 m/s, h = 6.63 × 10-34 J • s)
a)	2.72 × 10–7 Hz
b)	2.43 × 10–27 Hz
c)	4.11 × 1026 Hz
d)	1.37 × 1018 Hz
e)	2.19 × 10–10 Hz

Ans:  d       

23.	Whose postulates account for the line spectrum of an atom?
a)	Rutherford
b)	de Broglie
c)	Bohr
d)	Thomson
e)	Heisenberg

Ans:  c       
 
25.	In Bohr's atomic theory, when an electron moves from one energy level to another energy level more distant from the nucleus,
a)	energy is emitted.
b)	energy is absorbed.
c)	no change in energy occurs.
d)	light is emitted.
e)	none of these

Ans:  b       

27.	From the Bohr model of the hydrogen atom, we can conclude that the energy required to excite an electron from n = 8 to n = 9 is ___________ the energy required to excite an electron from n = 9 to n = 10.
a)	less than
b)	greater than
c)	equal to
d)	either equal to or less than
e)	either equal to or greater than

Ans:  b       

29.	What is the frequency of light emitted when the electron in a hydrogen atom undergoes a transition from level n = 6 to level n = 3?  (c = 3.00 × 108 m/s, h = 6.63 × 10-34 J • s), RH = 2.179 × 10-18 J)
a)	2.74 × 1014 Hz
b)	1.82 × 10–19 Hz
c)	1.65 × 1027 Hz
d)	9.13 × 105 Hz
e)	1.10 × 10–6 Hz

Ans:  a       

30.	The electron in a hydrogen atom, originally in level n = 10, undergoes a transition to a lower level by emitting a photon of wavelength 1739 nm.  What is the final level of the electron?  (c = 3.00 × 108 m/s,  h = 6.63 × 10-34 J • s), RH  = 2.179 × 10-18 J)
a)	1
b)	5
c)	10
d)	11
e)	4

Ans:  e        

32.	The contribution for which de Broglie is best remembered in modern science is
a)	his statement that an electron can exist in an atom only in discrete energy levels.
b)	his statement that no electron can have identical values for all four quantum numbers.
c)	his proposal that particles of matter should be associated with wavelike behavior.
d)	his statement that elements show periodic repetition of properties.
e)	his statement that electrons occupy all the orbitals of a given sublevel singly before pairing begins.

Ans:  c       

40.	The number of orbitals having a given value of l is equal to
a)	2l + 1.
b)	2n + 1.
c)	2ml + 1.
d)	n + ml.
e)	l + ml.

Ans:  a       
42.	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.

Ans:  e       

45.	A possible value of the magnetic quantum number ml for a 5d electron is
a)	–5.
b)	4.
c)	2.
d)	–3.
e)	6.

Ans:  c       
46.	All the following statements about the quantum numbers are true except
a)	n may take integral values from 1 to ∞.
b)	l may take integral values from 1 to n – 1.
c)	ml has 2l + 1 possible values.
d)	ml may take integral values of +l to –l, including zero.
e)	ms may take only the values of +[image: ] and –[image: ].

Ans:  b       

49.	What is the value of the principal quantum number for an electron in a 3p orbital?
a)	3
b)	1
c)	–3
d)	+½
e)	–½

Ans:  a       

50.	What is the value of the spin quantum number for an electron in a 5f orbital?
a)	5
b)	3
c)	+½
d)	–½
e)	either +½ or –½

Ans:  e       

52.	The number of orbitals in an s subshell is
a)	3.
b)	2.
c)	5.
d)	7.
e)	1.

Ans:  e       

53.	Which of the following sets of quantum numbers (n, l, ml, ms) is not permissible?
a)	1  0  0  +½
b)	4  0  0  -½
c)	2  2  1  +½
d)	3  1  0  -½
e)	3  2  -2  -½

Ans:  c       
54.	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

Ans:  c       
 
59.	In theory, how many total orbitals are in the n = 6 shell?
a)	36
b)	1
c)	3
d)	5
e)	7

Ans:  a       

60.	Which of the following is a representation of a 1s orbital?
a)	[image: ]
b)	[image: ]
c)	[image: ]
d)	[image: ]
e)	[image: ]

Ans:  a       
 
1.	The Pauli exclusion principle states that
a)	both the position of an electron and its momentum cannot be known simultaneously very accurately.

b)	the wavelength and mass of a subatomic particle are related by .
c)	the wavelength of a photon of light times its frequency is equal to the speed of light.
d)	no two electrons in the same atom can have the same set of four quantum numbers.
e)	an electron can have either particle character or wave character.

Ans:  d        


4.	The maximum number of electrons that can be accommodated in an f subshell is
a)	1.
b)	2.
c)	14.
d)	6.
e)	10.

Ans:  c       

7.	Which of the following electron configurations is impossible, according to the Pauli exclusion principle?
a)	1s22s22p4
b)	1s22s22p5
c)	1s22s22p2
d)	1s22s4
e)	1s22s22p63s2

Ans:  d       

 
10.	Which principle or rule is violated by the following orbital diagram of an atom in its ground state?
   1s         2s                 2p
[image: ]     [image: ]     [image: ][image: ][image: ]
a)	Pauli exclusion principle
b)	Aufbau  principle
c)	Hund's rule
d)	Heisenberg uncertainty principle
e)	No rules or principles are violated by this orbital diagram.

Ans:  b       

14.	Which of the following electron configurations corresponds to the ground state of an atom of a transition element?
a)	1s22s22p2
b)	1s22s22p63s23p5
c)	1s22s22p63s23p64s2
d)	1s22s22p63s23p64s23d5
e)	1s22s22p63s23p64s23d104p3

Ans:  d       
 
 
17.	The ground-state valence-shell configuration of a particular atom is 6s25d14f14.  The element to which this atom belongs is a
a)	noble gas.
b)	s-block main-group element.
c)	transition element.
d)	inner transition element.
e)	p-block main-group element.

Ans:  d       
 
20.	Which of the following may represent an excited-state electron configuration for a cobalt atom?
a)	[Ar]3d64s1
b)	[Ar]3d84s1
c)	[Ar]3d74s2
d)	[Ar]3d64s2
e)	[Ar]3d54s1

Ans:  b       

21.	All of the following ground-state electron configurations are correct except
a)	Ca: [Ar]4s2.
b)	Ti: [Ar]4s24d2.
c)	Cu: [Ar]4s13d10.
d)	Sn: [Kr]5s24d105p2.
e)	Xe: [Kr]5s24d105p6.

Ans:  b        
 
24.	How many valence electrons does an arsenic atom have?
a)	2
b)	5
c)	6
d)	33
e)	7

Ans:  b       


30.	The elements that are filling the 5f subshell are called
a)	lanthanides.
b)	main-group elements.
c)	transition elements.
d)	alkali metals.
e)	actinides.

Ans:  e       

32.	The angular momentum quantum number of the two highest-energy valence electrons in an atom of lead is
a)	0.
b)	1.
c)	2.
d)	3.
e)	4.

Ans:  b        

35.	What is the valence-shell electron configuration for the fourth-period element in Group VA?
a)	5s25p5
b)	4s25p3
c)	4s24p3
d)	5s24p5
e)	4s23d3

Ans:  c       
36.	The statement that "the lowest-energy configuration for an atom is the one having the maximum number of unpaired electrons allowed by the Pauli principle in a particular set of degenerate orbitals" is known as
a)	the Aufbau principle.
b)	Hund's rule.
c)	Heisenberg uncertainty principle.
d)	the Pauli exclusion principle.
e)	the quantum model.

Ans:  b       

38.	The element whose atoms in the ground state have two half-filled orbitals is
a)	In.
b)	Bi.
c)	Ca.
d)	Cs.
e)	Po.

Ans:  e        

41.	An atom of which of the following elements is not diamagnetic in the ground state?
a)	Ba
b)	Kr
c)	Hg
d)	Pt
e)	All are diamagnetic.

Ans:  d        
  
 
52.	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.

Ans:  a

54.	A section of the periodic table with all identification features removed is shown below.
	V
	W
	X

	
	Y
	Z



Which element has the smallest atomic radius?
a)	V
b)	W
c)	X
d)	Y
e)	Z

Ans:  c       

 
59.	An atom of which of the following elements has the smallest atomic radius?
a)	Mg
b)	Cl
c)	As
d)	Rb
e)	Si

Ans:  b       

62.	Below are data on the first four ionization energies for a fictitious element X.
	First ionization energy = 500 kJ/mol

	Second ionization energy = 2000 kJ/mol

	Third ionization energy = 3500 kJ/mol

	Fourth ionization energy = 25000 kJ/mol


From the data, which of the following statements is incorrect?
a)	X could belong to Group IIIA.
b)	The fourth ionization energy is much greater than the third ionization energy because X3+ consists of a noble-gas core or a pseudo-noble-gas core.
c)	The third ionization energy is greater than the second ionization energy because X2+ has a bigger charge than X+.
d)	X could belong to Group IIIB.
e)	X could belong to group VA.

Ans:  e       

65.	The change in energy for which of the following processes corresponds to the first ionization energy of strontium?
a)	Sr(s) → Sr+(s) + e–
b)	Sr(s) + e– → Sr–(s)
c)	Sr(g) → Sr+(g) + e–
d)	Sr(s) → Sr+(g) + e–
e)	Sr(g) → Sr2+(g) + 2e–

Ans:  c       

69.	An atom of which of the following elements has the smallest ionization energy?
a)	Pb
b)	Cs
c)	At
d)	Bi
e)	Po

Ans:  b       
 
76.	Which of the following ground-state electron configurations corresponds to an atom having the largest ionization energy?
a)	[Ne]3s23p2
b)	[Ne]3s23p3
c)	[Ar]3d104s24p3
d)	[Kr]4d105s25p3
e)	[Xe]4f145d106s26p3

Ans:  b       
 
79.	The change in energy for which of the following processes corresponds to the electron affinity of iodine?
a)	I(g) + e– → I–(g)
b)	I2(g) → 2I(g)
c)	I(g) → I+(g) + e–
d)	I–(g) → I(g) + e–
e)	I+(g) + I–(g) → I2(s)

Ans:  a       

 
81.	An atom of which of the following elements has the most negative electron affinity?
a)	K
b)	Cl
c)	Br
d)	Se
e)	N

Ans:  b        

82.	Which of the following ground-state electron configurations corresponds to an atom that has the most negative value of the electron affinity?
a)	1s22s22p63s1
b)	1s22s22p63s23p5
c)	1s22s22p63s23p2
d)	1s22s22p63s23p63d54s2
e)	1s22s22p6

Ans:  b       
 
 
 
 
90.	An unknown element, X, reacts with oxygen to form two oxides with the general formula X2O3 and X2O5. The pure element is strongly paramagnetic, and the oxides are amphoteric. Which of the following elements could be represented by X?
a)	Na
b)	Sb
c)	Sc
d)	S
e)	Bi

Ans:  b       




oleObject3.bin

image4.wmf
18

17

Ar


oleObject4.bin

image5.wmf
17

18

Ar


oleObject5.bin

image6.wmf
c

n

l

=


oleObject6.bin

image7.wmf
c

l

n

=


oleObject7.bin

image8.wmf
c

nl

=+


oleObject8.bin

image9.wmf
c

l

n

=


oleObject9.bin

image10.wmf
c

ln

=


oleObject10.bin

image11.wmf
8

3.0010 m/s

c

=´


oleObject11.bin

image12.wmf
34

6.6310 Js

h

-

=´×


oleObject12.bin

image13.wmf
8

3.0010 m/s

c

=´


oleObject13.bin

image14.wmf
34

6.6310 Js

h

-

=´×


oleObject14.bin

image15.wmf
2

1

2

..

KEmv

=


oleObject15.bin

image16.wmf
Eh

n

=


oleObject16.bin

image17.wmf
2

Emc

=


oleObject17.bin

image18.wmf
/

hmv

l

=


oleObject18.bin

image19.wmf
2

/

H

ERn

=-


oleObject19.bin

image20.wmf
1

2


image21.wmf
1

2


image22.png




image23.png




image24.png




image25.png




image26.png




image1.wmf
35

17

Cl


image27.wmf
/

hmv

l

=


oleObject20.bin

image28.wmf
­¯


image29.wmf

oleObject1.bin

image2.wmf
35

17

Ar


oleObject2.bin

image3.wmf
18

17

Cl


