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Name 
  Class 
  Date 

Electrons in Atoms
Energy Levels in Atoms

1. Is the following sentence true or false? The electrons in an atom can exist between
energy levels.

2. What are the fixed energies of electrons called?   





3. 
Circle the letter of the term that completes the sentence correctly. A quantum of energy
is the amount of energy required to

a. place an electron in an energy level.

b. maintain an electron in its present energy level.

c. move an electron from its present energy level to a higher one.

4.
In general, the higher the electron is on the energy ladder, the 

it is from the nucleus.

5. Is the following sentence true or false? The quantum mechanical model of the
atom estimates the probability of finding an electron in a certain position.




6.
A(n) 
 is often thought of as a region of space in which there is a
high probability of finding an electron.

7.
Circle the letter of the term that is used to label the energy levels of electrons.

a. atomic orbitals
c. quantum

b. quantum mechanical numbers
d. principal quantum numbers (n)

  8.
The letter 
is used to denote a spherical orbital.

  9.
Label each diagram below px, py, or pz.
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10.
Use the diagram above. Describe how the px, py, and pz orbitals are similar.
11.
Describe how the px, py, and pz orbitals are different.

12.
Circle the letter of the formula for the maximum number of electrons that can occupy a
principal energy level. Use n for the principal quantum number.

a. 2n2
b. n2 
c. 2n 
d. n

13.
The ways in which electrons are arranged into orbitals around the nuclei of atoms are
          called 
.

Match the name of the rule used to find the electron configurations of atoms with the rule
itself.

	

13.
aufbau principle
	a.
When electrons occupy orbitals of
equal energy, one electron enters each
orbital until all the orbitals contain one
electron with the same spin direction.

	

14.
Pauli exclusion principle
	b.
Electrons occupy orbitals of lowest
energy first.

	

15.
Hund’s rule
	c.
An atomic orbital may describe at most
two electrons.


16.  Which atomic orbital is of higher energy, a 4f or a 5p orbital?
 
17.
Fill in the electron configurations for the elements given in the table.

Use the orbital filling diagrams to complete the table.










18.
In an electron configuration, what does a superscript stand for?

19.
In an electron configuration, what does the sum of the superscripts equal?

20.  Is the following sentence true or false? Every element in the periodic table follows the
      aufbau principle.

21.
Filled energy sublevels are more
 than partially filled sublevels.
22.
The ways in which electrons are arranged around the nuclei of atoms are called _______. The _______ describes the sequence in which orbitals are filled. The various orbitals within a sublevel of a principle energy level are always of _______ energy. The _______ principle states that a maximum of only _______ electrons can occupy each orbital. To occupy the same orbital, two electrons must have _______ spins. Hund’s rule states that the electrons pair up only after each orbital in a sublevel is occupied by _______ When using the shorthand method for showing the electron configuration of an atom, _______ are used to indicate the number of _______ occupying each sublevel.
Correct electron configurations can be obtained by using the Aufbau diagram for the elements up to and including vanadium. _______ and copper are exceptions to the Aufbau principle.

Part B True-False
Classify each of these statements as always true, AT; sometimes true, ST; or never true, NT.

 11. The orbitals of a principal energy level are lower in energy than the orbitals in the next higher principal energy level.


 12. The configuration 3d44s2 is more stable than the configuration 3d54s1.


 13. As many as four electrons can occupy the same orbital.


 14. The Pauli exclusion principle states that an atomic orbital may describe at most two electrons.


 15. The electron configuration for potassium is 1s22s22p63s23p64s1.


 16. The electron configuration for copper is 1s22s22p63s23p64s23d9.

Part C Matching

Match each description in Column B to the correct term in Column A

Column A



Column B

 17. electron configuration


A) When electrons occupy orbitals of equal energy,\








       one electron enters each orbital until all the 







      orbitals contain one electron with parallel spins.

 18. Aufbau principle



B)  An atomic orbital may describe at most two 








electrons.

 19. Pauli exclusion principle


C) 1s22s22p6

 20. Hund’s rule



D)  Electrons enter orbitals of lowest energy first.

 21. neon




E)  the most stable arrangement of electrons around 








the nucleus of an atom
Vocabulary Review
Choose the term from the following list that best matches each description.

	quantum
	Hund’s rule

	photons
	atomic emission spectrum

	hertz
	photoelectrons

	Pauli exclusion principle
	Aufbau principle

	wavelength
	quantum mechanical model


1. The lowest-energy arrangement of electrons in a subshell is obtained by putting electrons into separate orbitals of the subshell before pairing electrons.
2. packets/quanta of electromagnetic energy
3. the SI unit of frequency
4. An atomic orbital can hold no more than two electrons.
5. the amount of energy required to move an electron from its present energy level to the next higher one
6. the modern description of the location and energy of electrons in an atom
7. This principle states that electrons enter orbitals of lowest energy first.
8. the distance between two adjacent crests of an electromagnetic wave

9. This is produced by passing the light emitted by an element through a prism.
10. These are sometimes produced when light shines on metals.
SECTION 5.1 MODELS OF THE ATOM

1. How many sublevels are in the following principal energy levels?

a. n = 1
c. n = 3
e. n = 5

b. n = 2
d. n = 4
f. n = 6

2. How many orbitals are in the following sublevels?

a. 1s sublevel
d. 4f sublevel
g. fifth principal energy level

b. 5s sublevel
e. 7s sublevel
h. 6d sublevel

c. 4d sublevel
f. 3p sublevel

3. What are the types of sublevels and number of orbitals in the following energy levels?

a. n = 1
c. n = 3
e. n = 5

b. n = 2
d. n = 4

SECTION 5.2 ELECTRON ARRANGEMENT IN ATOMS

1. Write a complete electron configuration of each atom.

a. hydrogen
d. barium
g. krypton

b. vanadium
e. bromine
h. arsenic

c. magnesium
f. sulfur
i. radon
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Electron Configurations for Some Selected Elements�
�
Orbital filling�
�
Element�
1s�
2s�
2px�
2py�
2pz�
3s�
Electron�configuration�
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Ne
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