
Electrons  in  
Atoms	

BIG IDEA: The _____ of Each Element Have 
a ______ Arrangement of Electrons 



Electrons  in  Atoms	
•  How do fireworks relate 

to electrons and 
atoms? 

•  Essential Questions 
o  How does the quantum 

mechanical model describe 
the arrangement of electrons in 
atoms? 



Electrons  in  Atoms	
•  How do fireworks relate 

to electrons and 
atoms? 
o  Fireworks display is due to 

changes in the electron 
configuration of atoms. 

•  Essential Questions 
o  What happens when electrons 

in atoms absorb or release 
energy?  



5.1:  Revisiting  the  Atomic  
Model	

•  Atomic model consists 
of nucleus containing 
________ & _________ 
surrounded by 
____________. 
o  Only explains a few properties 

about atoms. 
o  Could not explain _________ 

properties of elements. 
•  Ie~ Why do metals give off 

colors when heated? 
o  Required a model to better 

describe __________ of 
___________ in atoms. 



5.1:  Revisiting  the  Atomic  
Model	

•  The Bohr Model 
o  Niels Bohr developed a new 

atomic model. 

•  Incorporated how the 
______ of atom __________ 
when the atom ________ or 
________ light. 

•  Proposed that an electron 
is found only in specific 
___________ _______ (______) 
around the nucleus. 
o  Used Hydrogen atom 

as model (_______ 
atom). 



5.1:  Revisiting  the  Atomic  
Model	

•  The Bohr Model 
o  Each electron has a _______ 

energy. 

•  Called ________ __________. 
o  ie~ Rungs on a ladder. 

•  Lowest rung = _______ 
energy level. 

•  Electrons ______ from one 
energy level to another by 
________ from rung to rung. 
o  Cannot exist _________ 

energy levels (rungs). 

o  Must ______ / ______ 
right amount of 
energy. 



5.1:  Revisiting  the  Atomic  
Model	

•  The Bohr Model 
o  __________: Amount of _______ 

required to ________ an 
electron from one energy level 
to another energy level. 
•  Not always the ______. 
•  Energy levels ____ _________ 

spaced. 
•  _____ energy needed to 

climb rungs near _____ of 
ladder. 

o  Model worked for _________ 
atom; failed to explain energies 
absorbed / emitted by atoms 
with _______ than _____ 
electron. 



5.1:  Revisiting  the  Atomic  
Model	

•  The Quantum 
Mechanical Model 
o  Rutherford and Bohr models 

____________ described ______ 
of ________ electron like a large 
object. 

o  Does not specify ________ path 
electron takes around the 
nucleus. 



5.1:  Revisiting  the  Atomic  
Model	

•  The Quantum 
Mechanical Model 
o  Determines the ___________ an 

electron can have and how 
__________ it is to find an 
electron _________ the nucleus. 
•  Ie~ windmill blades 
•  ___________ _________ 

represents locations where 
an electron is ________ to 
be found. 



5.1:  Revisiting  the  Atomic  
Model	

•  The Quantum 
Mechanical Model 
o  Determines the energies an 

electron can have and how 
likely it is to find an electron 
around the nucleus. 
•  Electron cloud represents 

locations where an 
electron is likely to be 
found. 
o  _____ dense = ______ 

probability. 

o  ______ dense = ______ 
probability. 



5.1:  Revisiting  the  Atomic  
Model	

•  Atomic Orbitals 
o  Describes the ____________ of finding an ___________ around the nucleus. 
o  Energy levels labeled by __________ __________ ____________ (n). 

•  n =  
•  As n __________, ______ and __________ of atomic orbitals ___________. 
•  Energy levels have ________. 

o  Represent one or more orbitals of ________ __________. 

o  Describe _________ an electron is to be found. 



5.1:  Revisiting  the  Atomic  
Model	

•  Atomic Orbitals 
o  Atomic orbitals represented by ___________ 
o  s = __________; p = ________________; d = _________________. 
o  Energy sublevels are labeled: s, p, d, f 



5.1:  Revisiting  the  Atomic  
Model	

•  Atomic Orbitals 
o  ___________and _________of atomic orbitals depend on the ___________ 

energy level. 

•  n = __ has __sublevel: _________ 
•  n = __ has __ sublevels: ____________ 

o  ______ sublevel has ________energy than ______and consists of 
________ p orbitals of equal energy (______ orbitals total). 

•  n = __ has __  sublevels: ____________ 
o  ___ sublevel consists of _______ d orbitals of equal energy (______ 

orbitals total). 



5.2:  Electron  Arrangement  
in  Atoms	

•  What makes the electron 
configuration of an atom 
stable? 
o  __________ arrangements (like 

yoga poses) tend to become 
_____ stable by _______ energy. 
•  If yogi falls, he has less 

energy and position 
becomes more stable. 

•  In most ______ atoms, 
_________ occupy the lowest 
possible energy orbitals. 
o  ________ _______ 

•  Energy and stability play 
important roles in 
determining how electrons 
are ____________ in atoms. 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  ________ and the __________ 

interact to make the most 
________ arrangement possible. 
•  Called __________ 

_________________. 
o  _______ rules tell how to find 

electron configurations in 
atoms. 

o  ____________ ___________ 
•  Electrons occupy the 

orbitals of __________ 
energy ________. 

•  Aufbau diagram shows 
____________ energy levels 
of atomic orbitals. 
o  _________ energy = 

_________ on diagram. 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  Three rules tell how to find 

electron configurations in 
atoms. 

o  ________ _________ ___________ 
•  Each _______ _________ 

(box on diagram) can hold 
up to _______ electrons. 
o  If in _______ orbital, 

electrons must have 
__________ spins. 

o  Spin = quantum 
mechanical ________ 
of electrons. 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  Three rules tell how to find electron configurations in atoms. 
o  ___________ ________ 

•  Every orbital is singly occupied with one electron before any one 
orbital is doubly occupied. 

•   All electrons in singly occupied orbitals have the same spin. 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  Practice drawing electron configurations: 

•  F: 

•  Na:   

 
 

•  Cr:   

•  Mo: 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  Using the Periodic Table to get the order of the orbitals: 

•  K: 

 
 
 

•  Ta: 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  Using the Periodic Table to get the order of the orbitals: 

•  Ag: 

•  Cm: 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  _______  ______ __________: Shows noble gas core and the location of the 

other electrons. 

•  As:  
 

•  Zr: 
 

•  Eu: 
 

•  At: 



5.2:  Electron  Arrangement  
in  Atoms	

•  Electron Configurations 
o  __________ ____________: Shows location of individual electrons and their 

spin ↿⇂ 
•  Y: 

•  Pb:  

•  Dy: 

•  Fe:  



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  What give gas-filled 
lights their colors? 
o  _________ ________ passing 

through ______ ________ makes 
each ______ glow own _______. 

o  _________ give off ________ 
when _________ by and electric 
current. 

o  ________ _________ by _________ 
is given off as _________. 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  Light has a ________ nature. 

•  Has characteristics of both a ________ and ____________. 
o  Properties of waves include: 

•  ___________: Wave’s _________ from ________ to ________ 
•  ___________ (__________, ___): _________ between __________ (    ). 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  Light has a dual nature. 

•  Has characteristics of both a wave and particle. 
o  Properties of waves include: 

•  ________________(_____, ___): ____________ of wave ________ to pass a 
given ________ per unit __________. 

o  Units = __________ (Hz) or _______ 

 
o  Frequency and wavelength are ____________ related. 

•  As wavelength ___________, frequency ____________. 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  Light is a form of __________________ ______________. 

•  Examples include:  

•  All electromagnetic radiation (including visible light) travel at 
____________ ________. 

•  _________ ______ _________ (__) = ____________ ✕ ________________ 

o  c = 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  Electromagnetic Radiation Practice Problems 

•  Speed of light (c) = wavelength ✕ frequency 

o  c = λν 2.998 ✕ 108 m/s = λν

•  λ = 4.30 × 1010 m; calculate? 

•  ν = 3.73 × 109 Hz (also known as 1/s), calculate ? 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  Electromagnetic Radiation Practice Problems 

•  Speed of light (c) = wavelength ✕ frequency 

o  c = λν 2.998 ✕ 108 m/s = λν 

•  λ = 5.75 × 10-7 m; calculate? 

•  ν = 1.00 × 1017 Hz; calculate? 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  Electromagnetic ____________ consists of light with a _______________ range 

of wavelengths and frequencies. 

•  Includes _____ forms of electromagnetic radiation. 
•  __________ light is only a ________ portion of spectrum. 
•  ___________ increases as ____________ increases. 

o  Which color has greatest energy? Least? 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  When electric current is passed through a gas, the __________ of the gas 

are ______________. 

•  __________ causes them to give off ________. 
o  When atoms __________ energy, their ___________ move to 

___________ energy levels. 
o  Electrons _______ energy by giving off ________ when they 

____________ to ________ energy levels. 
•  Energy __________ by an electron when it moves to a 

__________ energy level = energy of light __________ 
_______by electron as it moves back ________ to its 
____________ energy level. 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Light & Atomic Emission Spectra 
o  What is the difference between the spectrum of light from a white light bulb and a 

helium lamp? 

 
 
•  Wavelengths of visible/white light _________ _________ in __________. 
•  When light given off by __________ ___________ of _______ (helium), spectrum = 

_________ __________ of _________. 
o  _________________ of light = ______________ of electrons. 
o  ______________ of ___________ lines = __________ ____________ ___________ 
o  Like fingerprints: No ____ elements have ______ atomic emission spectrum. 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Quantum Concept and Photons 
o  Atomic emission spectrum cannot be explained by classical physics. 
o  Einstein used quantization of energy to explain ______________ __________. 

•  __________ are ____________ when light shines on a __________. 
o  ___________ of light has to have enough __________ to pass a 

threshold. 

•  Proposed that ______ could be described as __________ of _________ 
that behave as if they were ____________. 
o  Light quanta known as ______________.  



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Quantum Concept and Photons 
o  Light quanta known as photons. 
o  Energy of photons shown by the equation: 

•  E =    h = ________ ___________= 

•  What is the energy of light with a frequency (ν) of 1.00 × 1017 1/s? 

•   What is the energy of light with a wavelength (λ) of 4.30 × 10-7 m? 

 



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Quantum Concept and Photons 
o  Light quanta known as photons. 
o  Energy of photons shown by the equation: 

•  E = hν   h = Planck’s constant = 6.626 ✕ 10-34 J· s  

•   What is the frequency (ν) of light with energy of 3.21 × 10-9 J? 

•  What is the wavelength (λ) of light with energy of 7.21 × 10-20 J?  



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Explanation of Atomic Spectra 
o  How are the frequencies of light given off by an atom related to changes 

in electron energies? 

•  Light ________ ______ by an electron moving from a _________ to a 
________ energy level has a ____________ directly _______________ to 
the _________ _________ of the electron.   
o  Each ___________ produces a __________ line of _________ of a 

specific ____________ in the _________ __________ _____________. 
•  When electrons have their ___________ possible energy, the atom is in 

its __________ __________. 
•  As electrons ___________ energy, they jump from their ground state to 

an __________ _________. 



•  Explanation of Atomic 
Spectra 
o  Three groups of lines 

correspond to transitions of 
electrons from higher energy 
levels to lower energy levels. 
•  What type of radiation is 

given off when an electron 
jumps from its ground state 
(n=1) to n=2? 

•  Which transition produces 
the spectral line having the 
longest wavelength/lowest 
frequency? 

5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	



5.3:  Atomic  Emission  Spectra  &  
Quantum  Mechanical  Model	

•  Quantum Mechanics 
o  All ____________ objects have ____________ properties. 
o  _________ also exhibits both wave and ___________ properties. 
o  Quantum mechanics describes the ____________ of subatomic particles 

and atoms as _________. 

o  ____________ ______________ Principle 
•  Impossible to know both ____________ (_______) and _________ of 

particle at same time. 


