Chemistry 112

Chapter 5 Quiz

Name: ________________________________________




Date: ____________

Using a PENCIL, answer each question in the space provided.  Read each question carefully!

Part A – Matching: Match each item with the correct statement below.  There is only 1(one) correct answer.
[10 pts]
	a.
	atomic orbital
	g.
	ground state

	b.
	aufbau principle
	h.
	Pauli exclusion principle

	c.
	electron configuration
	i.
	Heisenberg uncertainty principle


	d.
	atomic emission spectrum
	j.
	photon

	e.
	frequency
	k.
	quantum

	f.
	wavelength
	l.
	spectrum


____
1.
region of high probability of finding an electron
____
2.
states the impossibility of knowing both velocity and position of a moving particle at the same time
____
3.
lowest energy level
____
4.
tendency of electrons to enter orbitals of lowest energy first
____
5.
arrangement of electrons around atomic nucleus
____
6.
each orbital has at most two electrons
____
7.
discrete bundle of electromagnetic energy
____
8.
energy needed to move an electron from one energy level to another
____
9.
separation of light into different wavelengths
____
10.
frequencies of light emitted by an element
Part B - Multiple Choice: Identify the choice that best completes the statement or answers the question.  Place your answer in the space provided to the left of each question.  DO NOT leave any questions blank!

[20 pts]
____
1.
In Bohr's model of the atom, where are the electrons and protons located?

	a.
	The electrons move around the protons, which are at the center of the atom.

	b.
	The electrons and protons move throughout the atom.

	c.
	The electrons occupy fixed positions around the protons, which are at the center of the atom.

	d.
	The electrons and protons are located throughout the atom, but they are not free to move.


____
2.
How does the energy of an electron change when the electron moves closer to the nucleus?

	a.
	It decreases.
	c.
	It stays the same.

	b.
	It increases.
	d.
	It doubles.


____
3.
The principal quantum number indicates what property of an electron?

	a.
	position
	c.
	energy level

	b.
	speed
	d.
	electron cloud shape


____
4.
How many energy sublevels are in the second principal energy level?

	a.
	1
	c.
	3

	b.
	2
	d.
	4


____
5.
What is the maximum number of f orbitals in any single energy level in an atom?

	a.
	1
	c.
	5

	b.
	3
	d.
	7


____
6.
What is the maximum number of electrons in the fourth principal energy level?

	a.
	2
	c.
	18

	b.
	8
	d.
	32


____
7.
When an electron moves from a lower to a higher energy level, the electron ____.

	a.
	always doubles its energy

	b.
	absorbs a continuously variable amount of energy

	c.
	absorbs a quantum of energy

	d.
	moves closer to the nucleus


____
8.
The letter "p" in the symbol 4p[image: image1.png]


 indicates the ____.

	a.
	spin of an electron
	c.
	principle energy level

	b.
	orbital shape
	d.
	speed of an electron


____
9.
If the spin of one electron in an orbital is clockwise, what is the spin of the other electron in that orbital?

	a.
	zero
	c.
	counterclockwise

	b.
	clockwise
	d.
	both clockwise and counterclockwise


____
10.
What types of atomic orbitals are in the third principal energy level?

	a.
	s and p only
	c.
	s, p, and d only

	b.
	p and d only
	d.
	s, p, d, and f


____
11.
What is the next atomic orbital in the series 1s, 2s, 2p, 3s, 3p?

	a.
	2d
	c.
	3f

	b.
	3d
	d.
	4s


____
12.
What is the number of electrons in the outermost energy level of an oxygen atom?

	a.
	2
	c.
	6

	b.
	4
	d.
	8


____
13.
What is the electron configuration of potassium?

	a.
	1s[image: image2.png]


2s[image: image3.png]


2p[image: image4.png]


3s[image: image5.png]


3p[image: image6.png]


4s[image: image7.png]



	c.
	1s[image: image8.png]


2s[image: image9.png]


3s[image: image10.png]


3p[image: image11.png]


3d[image: image12.png]




	b.
	1s[image: image13.png]


2s[image: image14.png]


2p[image: image15.png]


3s[image: image16.png]


3p[image: image17.png]



	d.
	1s[image: image18.png]


2s[image: image19.png]


2p[image: image20.png]


3s[image: image21.png]


3p[image: image22.png]


4s[image: image23.png]





____
14.
If three electrons are available to fill three empty 2p atomic orbitals, how will the electrons be distributed in the three orbitals?

	a.
	one electron in each orbital

	b.
	two electrons in one orbital, one in another, none in the third

	c.
	three in one orbital, none in the other two

	d.
	Three electrons cannot fill three empty 2p atomic orbitals.


____
15.
How many unpaired electrons are in a sulfur atom (atomic number 16)?

	a.
	0
	c.
	2

	b.
	1
	d.
	3


____
16.
Stable electron configurations are likely to contain ____.

	a.
	filled energy sublevels

	b.
	fewer electrons than unstable configurations

	c.
	unfilled s orbitals

	d.
	electrons with a clockwise spin


____
17.
What is the basis for exceptions to the aufbau diagram?

	a.
	Filled and half-filled energy sublevels are more stable than partially-filled energy sublevels.

	b.
	Electron configurations are only probable.

	c.
	Electron spins are more important than energy levels in determining electron configuration.

	d.
	Some elements have unusual atomic orbitals.


____
18.
Which electron configuration of the 4f energy sublevel is the most stable?

	a.
	4f[image: image24.png]



	c.
	4f[image: image25.png]




	b.
	4f
	d.
	4f[image: image26.png]





____
19.
Emission of light from an atom occurs when an electron ____.

	a.
	drops from a higher to a lower energy level

	b.
	jumps from a lower to a higher energy level

	c.
	moves within its atomic orbital

	d.
	falls into the nucleus


____
20.
Which of the following quantum leaps would be associated with the greatest energy of emitted light?

	a.
	n = 5 to n = 1
	c.
	n = 2 to n = 5

	b.
	n = 4 to n = 5
	d.
	n = 5 to n = 4


Part C - Short Answer










[7 pts]
1. Give the electron configuration for each of the following atoms:  (1 pt each)




Beryllium: _______________________________________________

Chlorine: ________________________________________________

Selenium: _______________________________________________

Chromium: ______________________________________________

2.
State the energy level AND the number of valence electrons for each of the following: (1 pt each)




Bromine: ________________________________________



Strontium: _______________________________________



Phosphorus: ______________________________________
Part D - Essay











[7 pts]
1. Describe the different principles that govern the building of an electron configuration. (3 pts)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Explain why the actual electron configuration of copper differs from the expected electron configuration. (4 pts)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Chapter 5 Quiz

Answer Section
MATCHING

1.
ANS:
A
PTS:
1
DIF:
L1
REF:
p. 130 | p. 131

OBJ:
5.1.2  Identify the new proposal in the Bohr model of the atom.


2.
ANS:
F
PTS:
1
DIF:
L1
REF:
p. 145

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

3.
ANS:
D
PTS:
1
DIF:
L1
REF:
p. 142

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

4.
ANS:
B
PTS:
1
DIF:
L1
REF:
p. 133

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model. | 5.2.1  Describe how to write the electron configuration for an atom.


5.
ANS:
C
PTS:
1
DIF:
L1
REF:
p. 133

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

6.
ANS:
E
PTS:
1
DIF:
L1
REF:
p. 134

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

7.
ANS:
D
PTS:
1
DIF:
L1
REF:
p. 128

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

8.
ANS:
E
PTS:
1
DIF:
L1
REF:
p. 128

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

9.
ANS:
B
PTS:
1
DIF:
L1
REF:
p. 138

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

10.
ANS:
C
PTS:
1
DIF:
L1
REF:
p. 138

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

11.
ANS:
F
PTS:
1
DIF:
L1
REF:
p. 139

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

12.
ANS:
A
PTS:
1
DIF:
L1
REF:
p. 141

OBJ:
5.3.2  Identify the source of atomic emission spectra.
MULTIPLE CHOICE

13.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 128

OBJ:
5.1.2  Identify the new proposal in the Bohr model of the atom.


14.
ANS:
C
PTS:
1
DIF:
L2
REF:
p. 128

OBJ:
5.1.2  Identify the new proposal in the Bohr model of the atom.


15.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 128

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

16.
ANS:
C
PTS:
1
DIF:
L2
REF:
p. 131

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

17.
ANS:
B
PTS:
1
DIF:
L2
REF:
p. 131

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

18.
ANS:
B
PTS:
1
DIF:
L2
REF:
p. 131

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

19.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 131 | p. 132

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

20.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 131 | p. 132

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

21.
ANS:
B
PTS:
1
DIF:
L2
REF:
p. 131 | p. 132

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

22.
ANS:
B
PTS:
1
DIF:
L3
REF:
p. 132

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

23.
ANS:
C
PTS:
1
DIF:
L3
REF:
p. 128

OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model.

24.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 131

OBJ:
5.1.4  Describe how the shapes of orbitals at different sublevels differ.

25.
ANS:
B
PTS:
1
DIF:
L2
REF:
p. 131

OBJ:
5.1.4  Describe how the shapes of orbitals at different sublevels differ.

26.
ANS:
C
PTS:
1
DIF:
L1
REF:
p. 134

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

27.
ANS:
C
PTS:
1
DIF:
L2
REF:
p. 131

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

28.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 133

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

29.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 133

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

30.
ANS:
C
PTS:
1
DIF:
L2
REF:
p. 134 | p. 135

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

31.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 133 | p. 134 | p. 135

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

32.
ANS:
A
PTS:
1
DIF:
L3
REF:
p. 134

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

33.
ANS:
C
PTS:
1
DIF:
L3
REF:
p. 133 | p. 134

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

34.
ANS:
A
PTS:
1
DIF:
L3
REF:
p. 133 | p. 134

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

35.
ANS:
A
PTS:
1
DIF:
L1
REF:
p. 136

OBJ:
5.2.2  Explain why the actual electron configurations for some elements differ from those predicted by the aufbau principle.



36.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 136

OBJ:
5.2.2  Explain why the actual electron configurations for some elements differ from those predicted by the aufbau principle.



37.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 136

OBJ:
5.2.2  Explain why the actual electron configurations for some elements differ from those predicted by the aufbau principle.



38.
ANS:
A
PTS:
1
DIF:
L3
REF:
p. 133 | p. 134 | p. 135 | p. 136

OBJ:
5.2.2  Explain why the actual electron configurations for some elements differ from those predicted by the aufbau principle.



39.
ANS:
C
PTS:
1
DIF:
L2
REF:
p. 139

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

40.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 139

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

41.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 139

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

42.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 139

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

43.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 139

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

44.
ANS:
C
PTS:
1
DIF:
L3
REF:
p. 140

OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

45.
ANS:
B
PTS:
1
DIF:
L2
REF:
p. 141

OBJ:
5.3.2  Identify the source of atomic emission spectra.

46.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 141

OBJ:
5.3.2  Identify the source of atomic emission spectra.

47.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 142 | p. 143

OBJ:
5.3.2  Identify the source of atomic emission spectra.

48.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 141

OBJ:
5.3.2  Identify the source of atomic emission spectra. | 5.3.3  Explain how the frequencies of light are related to changes in electron energies.

49.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 142

OBJ:
5.3.3  Explain how the frequencies of light are related to changes in electron energies.

50.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 142

OBJ:
5.3.3  Explain how the frequencies of light are related to changes in electron energies.

51.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 143

OBJ:
5.3.3  Explain how the frequencies of light are related to changes in electron energies.

52.
ANS:
D
PTS:
1
DIF:
L3
REF:
p. 142

OBJ:
5.3.3  Explain how the frequencies of light are related to changes in electron energies.

53.
ANS:
B
PTS:
1
DIF:
L3
REF:
p. 143

OBJ:
5.3.3  Explain how the frequencies of light are related to changes in electron energies.

54.
ANS:
D
PTS:
1
DIF:
L1
REF:
p. 144

OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

55.
ANS:
B
PTS:
1
DIF:
L1
REF:
p. 130

OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

56.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 143

OBJ:
5.1.1  Identify inadequacies in the Rutherford atomic model. | 5.3.3  Explain how the frequencies of light are related to changes in electron energies.


57.
ANS:
C
PTS:
1
DIF:
L2
REF:
p. 145

OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

58.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 144

OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

59.
ANS:
D
PTS:
1
DIF:
L2
REF:
p. 145

OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

60.
ANS:
A
PTS:
1
DIF:
L2
REF:
p. 145

OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

61.
ANS:
C
PTS:
1
DIF:
L2
REF:
p. 144

OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

62.
ANS:
B
PTS:
1
DIF:
L3
REF:
p. 131

OBJ:
5.1.4  Describe how the shapes of orbitals at different sublevels differ. | 5.3.4  Distinguish between quantum mechanics and classical mechanics.

SHORT ANSWER

63.
ANS:


1s[image: image27.png]


2s[image: image28.png]



PTS:
1
DIF:
L1
REF:
p. 133 | p. 134



OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

64.
ANS:


1s[image: image29.png]


2s[image: image30.png]


2p[image: image31.png]


3s[image: image32.png]


3p[image: image33.png]



PTS:
1
DIF:
L2
REF:
p. 133 | p. 134



OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

65.
ANS:


1s[image: image34.png]


2s[image: image35.png]


2p[image: image36.png]


3s[image: image37.png]


3p[image: image38.png]


3d[image: image39.png]


4s[image: image40.png]


4p[image: image41.png]



PTS:
1
DIF:
L2
REF:
p. 133 | p. 134



OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

66.
ANS:


1s[image: image42.png]


2s[image: image43.png]


2p[image: image44.png]


3s[image: image45.png]


3p[image: image46.png]


3d[image: image47.png]


4s[image: image48.png]



PTS:
1
DIF:
L3
REF:
p. 134 | p. 135 | p. 136

OBJ:
5.2.2  Explain why the actual electron configurations for some elements differ from those predicted by the aufbau principle.



67.
ANS:


[image: image49.png]


 = c/[image: image50.png]


 = [image: image51.png]3.0 x 10° s
294 % 10°m



 = 1.02 [image: image52.png]


 10[image: image53.png]


 s[image: image54.png]


 

1.02 [image: image55.png]


 10[image: image56.png]


 s[image: image57.png]


 [image: image58.png]


 [image: image59.png]


 = 1.02 [image: image60.png]


 10[image: image61.png]


 Hz
PTS:
1
DIF:
L2
REF:
p. 139 | p. 140



OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

68.
ANS:


[image: image62.png]


 = c/[image: image63.png]


 = [image: image64.png]3.00 x 10° mis
273 % 10957



 = 1.10 [image: image65.png]


 10[image: image66.png]


 m
PTS:
1
DIF:
L2
REF:
p. 139 | p. 140



OBJ:
5.3.1  Describe the relationship between the wavelength and frequency of light.

69.
ANS:


[image: image67.png]


 = E/h
[image: image68.png]


 = [image: image69.png]630 x 107
66 % 10705




= 1.03 [image: image70.png]


 10[image: image71.png]


 s[image: image72.png]



= 1.03 [image: image73.png]


 10[image: image74.png]


 Hz
PTS:
1
DIF:
L2
REF:
p. 142


OBJ:
5.3.3  Explain how the frequencies of light are related to changes in electron energies.

70.
ANS:


E = h [image: image75.png]


 [image: image76.png]



= (6.63 [image: image77.png]


 10[image: image78.png]


 J[image: image79.png]


s) [image: image80.png]


 (1.12 [image: image81.png]


 10[image: image82.png]


 s[image: image83.png]


)

= 7.43 [image: image84.png]


 10[image: image85.png]


 J
PTS:
1
DIF:
L2
REF:
p. 142


OBJ:
5.3.3  Explain how the frequencies of light are related to changes in electron energies.
NUMERIC RESPONSE

71.
ANS:
7
PTS:
1
DIF:
L3
REF:
p. 131


OBJ:
5.1.3  Describe the energies and positions of electrons according to the quantum mechanical model. | 5.2.1  Describe how to write the electron configuration for an atom.


72.
ANS:
2
PTS:
1
DIF:
L3
REF:
p. 134 | p. 135 | p. 136

OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

73.
ANS:
1
PTS:
1
DIF:
L2
REF:
p. 136


OBJ:
5.2.2  Explain why the actual electron configurations for some elements differ from those predicted by the aufbau principle.


ESSAY

74.
ANS:


An s orbital has the shape of a sphere and is the orbital having the lowest energy. A p orbital is dumbbell-shaped and has the next higher energy. A d orbital has a more complex shape and a higher energy than either an s orbital or a p orbital. An f orbital has the highest energy of these four orbital types; this orbital has a very complex shape.
PTS:
1
DIF:
L2
REF:
p. 131 | p. 132



OBJ:
5.1.4  Describe how the shapes of orbitals at different sublevels differ.

75.
ANS:


Electrons occupy orbitals in a definite sequence, filling orbitals with lower energies first. Generally, orbitals in a lower energy level have lower energies than those in a higher energy level. But, in the third level the energy ranges of the principal energy levels begin to overlap. As a result, the 4s sublevel is lower in energy than the 3d sublevel, so it fills first.
PTS:
1
DIF:
L2
REF:
p. 133


OBJ:
5.2.1  Describe how to write the electron configuration for an atom.

76.
ANS:


The aufbau principle states that electrons enter the orbitals of lowest energy first. The Pauli exclusion principle states that each orbital can hold only two electrons. Hund's rule states that electrons first enter separate orbitals of the same energy, with each electron having the same spin, before pairing with electrons that have opposite spins.
PTS:
1
DIF:
L3
REF:
p. 133 | p. 134 | p. 135 | p. 136

OBJ:
5.2.1  Describe how to write the electron configuration for an atom. | 5.2.2  Explain why the actual electron configurations for some elements differ from those predicted by the aufbau principle.

77.
ANS:


Atoms absorb energy, causing electrons to be raised from one orbital to an orbital of higher energy. When these excited electrons fall back to lower energy levels, they emit light. The lines result from the fact that the electrons can move only between discrete energy levels. Emissions of specific frequencies of light correspond to these energy changes.
PTS:
1
DIF:
L3
REF:
p. 141


OBJ:
5.3.2  Identify the source of atomic emission spectra. | 5.3.3  Explain how the frequencies of light are related to changes in electron energies.

78.
ANS:


The mass of an object must be very small in order to observe its wavelength. Classical mechanics describes the motions of objects much larger than atoms. The motion of objects with sizes in the atomic range and smaller are best described (and are detectable) as waves.
PTS:
1
DIF:
L2
REF:
p. 145


OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

79.
ANS:


It is a model that describes subatomic particles and atoms as waves. Schrodinger applied a mathematical model of the wave/particle nature of matter to hydrogen. Solutions to the Schrodinger equation determine the energies an electron can have and how likely it is to find the electron in various locations.
PTS:
1
DIF:
L3
REF:
p. 130 | p. 145



OBJ:
5.1.4  Describe how the shapes of orbitals at different sublevels differ. | 5.3.4  Distinguish between quantum mechanics and classical mechanics.


80.
ANS:


The measurement of the speed or position of a moving particle necessarily involves an interaction with the particle. Therefore, the position or the speed of the particle is changed as a result of the measurement. As a consequence, accurate measurements of both these variables cannot be made at the same time.
PTS:
1
DIF:
L3
REF:
p. 145


OBJ:
5.3.4  Distinguish between quantum mechanics and classical mechanics.

44








