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Unit 4 Redemption: Modern Atomic Theory & Electron Configuration
Use your notes and chapter 5 in your text to answer the questions.

___1.
In the _____ model of the atom, an electron in an orbit has a fixed energy.

A.  Thomson

B.  Rutherford

C.  Bohr
D.  Electron Cloud
___2.
How does the energy of an electron change when the electron moves up a level further from the nucleus?

A.  decreases.

B.  stays the same.
B.  increases.

D.  doubles.

___3.
When an electron moves from a higher to a lower energy level, the electron ____.

A.
always doubles its energy


B.
absorbs a continuously variable amount of energy


C.
emits or releases a quantum of energy


D.
moves further from the nucleus

___4.
The quantum mechanical model of the atom ____.

A.
defines the exact path of an electron around the nucleus


B.
was proposed by Niels Bohr


C.
involves the probability of finding an electron in a certain position


D.
has many analogies in the visible world

___5.
The 3-D ______ of an electron cloud is determined by the energy sublevel (s, p, d, f).

A.  position

B.  shape

C.  speed

D.  quantum
6.
Why is the quantum mechanical model also called the electron cloud model?
__________________________________________________________________________________________________________________________________________________________________________
7.
What is the shape of the following atomic orbitals and how many can there be in an energy level?  
s: ___________________________________, _______  

p: ___________________________________, _______


d: complicated shapes, _______ 
f: complicated shapes, _______
___8.
The speed of radio waves is _____________ the speed of UV light waves.

A.  greater than

B.  less than

C.  equal to

D.  no clue
___9.
Which color of visible light has the longest wavelength?

A.
yellow

C.
blue


B.
green

D.
violet
___10.
Which of the following electromagnetic waves have the lowest frequencies?

A.
ultraviolet light waves

C.
microwaves


B.
X-rays



D.
gamma rays

___11.
Emission of light from an atom occurs when an electron ______________________________________

___________________________________________________________________________________.
___12.
Which of the following quantum leaps would be associated with the least 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 = 3
___13.
Which variable will decrease if frequency is increased? (inversely proportional)
A.  wavelength

B.  position

C.  velocity

D.  energy

___14.
Which variable will increase if frequency is increased? (directly proportional)
A. wavelength

B.  position

C.  velocity

D.  energy

___15.
What are quanta (amounts or packets) of light called?

A.
charms


C.
muons


B.
excitons

D.
photons

16.
Explain the difference between the ground state and the excited state of an electron in an atom.


_________________________________________________________________________________

_________________________________________________________________________________

17.
Write the equation that shows that wave frequencies relate to specific energies.
18.
If color A has a shorter wavelength than color B, then compared to B, the energy of A is

A.
greater.


C.
exactly double the energy of B.


B.
less.


D.
equal.

19.
How is Bohr’s model different than Rutherford’s atomic model?
__________________________________________________________________________________________________________________________________________________________________________
20.
How is the quantum mechanical model different from Bohr’s model?

__________________________________________________________________________________________________________________________________________________________________________


21.
What is the explanation for the specific single lines in atomic emission spectra?
(why is it not a continuous spectrum of every color?)
_________________________________________________________________________________
_________________________________________________________________________________
22. Match each item with the correct statement below.
A.
atomic orbital


D.
ground state


B.
aufbau principle

E.
Pauli exclusion principle


C.
electron configuration



___1.
region of high probability of finding an electron


___2.
lowest energy level


___3.
tendency of electrons to enter orbitals of lowest energy first

___4.
arrangement of electrons around atomic nucleus


___5.
each orbital has at most two electrons

___23.
What types of atomic orbitals are in the 1st principal energy level?

A.
s only


C.
s, p, and d only


B.
p and d only

D.
s and p only

___24.
According to the ________ principle electrons enter orbitals of lowest energy first.

A.
orbital


B.
Hund’s


C.
aufbau


D.
Pauli exclusion 

___25.
How many electrons in the highest numbered energy level of a nitrogen (N) atom?

A.
2

B.
5

C.
15

D.
8

___26.
What is the electron configuration of sodium?

A.
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___27.
If two electrons are available to fill three empty 3p atomic orbitals, how will the electrons be distributed in the three orbitals?  ___  ___  ___

A.
one electron in each orbital


B.
two electrons in one orbital, none in the other two


C.
two in the last orbital, none in the first two


D.
two electrons cannot go in three empty 3p atomic orbitals.
28. 
Draw Bohr diagrams and Lewis dot diagrams for the following elements:


a) Boron


b) Potassium


c) Sulfur

29.
How many valence electrons are in the atoms?


a) Oxygen 
_______


b) Barium
_______


c) Argon
_______

30.
Write the orbitals in order from lowest to highest energy.


1s, ___, ___, ___, ___, ___, ___, ___, 5s
31.
Which element has the electron configuration?  1s22s22p5      ______________
32.
Give the electron configuration for a neutral atom of calcium (Ca).

_______________________________________________________________

33.
Give the electron configuration for a neutral atom of gallium (Ga).

_______________________________________________________________
34.
Which element has the noble gas core electron configuration? [Kr] 5s24d1    ______________

35.
Write the noble gas core electron configuration for aluminum. ________________________

36.
Complete the orbital diagram for chlorine (Cl) with arrows for electrons and label each orbital.

___       ___       ___  ___  ___       ___       ___  ___  ___       ___       ___  ___  ___  ___  ___

HONORS QUESTIONS ONLY
37.
What is the frequency of green light with wavelength 3.50 [image: image17.png]


 10-7 m? (c = 3.00 [image: image18.png]
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 m/s)

38.
What is the wavelength of a radio wave with a frequency of 9.65 [image: image20.png]


 107 Hz? (96.5 MHz FM)
39.
What is the energy of light with a frequency of 2.90 x 1016 Hz? (h = 6.6 [image: image21.png]


 10-34)
40.
What is the frequency of a photon on blue light with an energy of 4.55 x 10-19 joules?
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