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NAME:________________________________ 

 

It is expected that the activities in this book are completed as they are performed 

in class. This book will be collected at the end of the unit and a mark will be 

given. 



 

LET’S GET STARTED! 

By the end of this unit, you should be able to: 

✓ Describe qualitatively and quantitatively, the electromagnetic spectrum of radiation in 

terms of frequency, wavelength, and energy. 

✓ Recognize, through direct observation, that elements have unique line spectra. 

✓ Outline the historical development of the quantum mechanical model of the atom. 

✓ Write electron configurations for elements of the periodic table. 

✓ Relate the electron configuration of an element to its valence electron(s) and its position 

on the periodic table. 

✓ Identify and account for periodic trends among the properties of elements and relate the 

properties to electron configuration 

This unit will take approximately 10 lessons to complete and will comprise 10% of your mark 

in this class. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ACTIVITY #1 – DO YOU REMEMBER? 

 

Model #1:  Schematic Diagrams for Various Atoms. 

 

 

1H and 2H are isotopes of hydrogen. 12C and 13C are isotopes of carbon. 



 

Use Model 1 on the previous page to answer the following questions: 

 
1. How many protons are found in 12C? 13C? 13C–? 

 

 

2. How many neutrons are found in 12C? 13C? 13C–? 

 

3. How many electrons are found in 12C? 13C? 13C–? 

 

4. What structural feature distinguishes a neutral atom from an ion? 

 

 

5. How can you determine the quantity of charge on an ion of an element? 

 

 

6. What structural feature is different in isotopes of a particular element? 

 

 

7. How can you determine the number of neutrons in an atom or ion of an element? 

 

 
 

8. What is the significance of the atomic number, Z, above each atomic symbol in the periodic table? 
 

 

 
 
 
 

Summary:  

 

Complete the following chart. 

 

 24Mg 23Na+ 35Cl 35Cl– 56Fe3+ 15N 16O2– 27Al3+ 

p+  

 

       

no  

 

       

e-  

 

       

 

        

 

 
 



 

ACTIVITY #2 – LET’S SHRED SOME WAVES BRO! 

 

Formulas and Constants 

c = λ ν E = h ν 

λ = wavelength (m)   

ν = frequency (Hz or s-1) 

c = speed of light = 3.0 x 108 m/s         

E = energy of photon (Joules) 

h = 6.626 x 10-34 J·s 

ν = frequency (Hz or s-1) 

 

Use the information above to answer the following questions  

1. List all the forms of electromagnetic radiation from lowest to highest energy. 

 

 

 

 

2. An FM radio station has a frequency of 88.9 MHz [1 MegaHertz (MHz) = 106 Hertz (Hz), or cycles per 

second (s-1)].  What is the wavelength of this radiation in meters? 

 

 

 

 

 

 

3. The U.S. Navy has a system for communicating with submerged submarines.  The system uses radio 

waves with a frequency of 76 s-1.  What is the wavelength of this radiation in meters?  In km? 

 

 

 

 

 

 

 

 

 



 

4. Violet light has a wavelength of about 410 nm (1 meter = 109 nanometers) 

 

a. What is its frequency?   

 

 

 

 

 

b. Calculate the energy of one photon of violet light.   

 

 

 

 

 

c. What is the energy of 1.0 mol of violet photons?   

 

 

 

5. The energy of a mole of photons of red light from a laser is 175 kJ/mol.   

 

a. Calculate the energy of one quanta (photon) of red light.  

 

 

 

 

  

b. What is the wavelength of red light in meters?  In nm?   

 

 

 

 

 

c. Compare the energy of quanta (photons) of violet light from #4 with those of red light.  Which is 

more energetic? 

 

 

 

 

 

 

 

 



 

ACTIVITY #3 – LET THERE BE LIGHT! 

 

 

 



 

 

 



 

 



 

 

 



 

 

 



 

 

 

 



 

ACTIVITY #4 – DUDE…WHERE’S MY ELECTRON?  
 

The electron structure of an atom is very important. Scientists use the electron structures of 

atoms to predict bonding in molecules, the charges the atom might have, and the physical 

properties of elements. For scientists to describe the electronic structure of atoms, they give 

the electrons “addresses” similar to your home address. In this activity, you will learn how 

to determine the probable location of electrons in an atom and how to communicate that 

information. 
 



 



 

 



 

 



 

 

 



 

 

 



 

 



 



 

ACTIVITY #5 – ELECTRON CONFIGURATION BATTLESHIP! 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ACTIVITY #6 – ELECTRON CONFIGURATIONS - SUBLEVEL NOTATION PRACTICE 

 

Element Electron Configuration – Long Form Electron Configuration – 

Noble Gas Form 

# and 

location 

of valence 

electrons 

Most 

common 

ion 

formed 

 

 

Magnesium 

 

 

    

 

 

Nickel 

 

 

    

 

 

Potassium 

 

 

    

 

 

Cobalt 

 

 

    

 

 

Chlorine 

 

 

    

 

 

Phosphorus 

 

 

    

 

 

Manganese 

 

 

    

 

 

Calcium 

 

 

    

 

Lead 

 

 

    



 

ACTIVITY #7 – OPPOSITES ATTRACT…GETTING TO KNOW COULOMB’S LAW 

 

 



 

 



 

 

 

 



 

 



 

ACTIVITY #8 – THE PERIODIC TABLE IS PRETTY TRENDY 

 

Pre-Lab 

In this investigation you will examine several periodic trends, including atomic radius, ionization energy. You 

will be asked to interact with select atoms as you investigate these concepts.  

1. Draw a picture to support a written definition of the word “radius.” 

 

 

 

 

 

2. Assuming atoms are shaped like spheres, what subatomic particles would be found in the center? What 

subatomic particles would be found around the perimeter?  

 

 

 

 

 

3. Keeping in mind your answers to questions 1 & 2, in your own words describe the meaning of “atomic 

radius” 

 

 

 

 

4. What is an ion? What is a valence electron? How is an ion formed? 

 

 

 

 

 

5. What do you think ionization energy means? Think about this in relation to your answer to question #4.  

 

 

 

 

 

 

 

 



 

Procedure 

Using your computer, tablet or mobile device, navigate to the website:  http://www.teachchemistry.org/periodic-

trends. You should see the picture below on your screen. 

 

 

PART 1 - Atomic Radius 

1. Choose any element shown in green from group 1 on periodic table clicking the on the element symbol. 

You should see details about the element that you chose appear at the bottom of the screen. An example 

is shown below.  

 

 

 

a. Select another element from group 1 clicking on its symbol. Write the symbols and atomic 

number for each of the elements that you chose below: 

 

 

http://www.teachchemistry.org/periodic-trends
http://www.teachchemistry.org/periodic-trends


 

 

b. Which element appears larger in the side-by-side comparison?  

 

 

 

 

c. What is the value in picometers (pm) for the radius of each atom? Do these values support your 

answer for part b?  

 

 

 

Reset the selected data using the reset symbol. 

  

 

d. Next, choose an element from a different group by clicking on its symbol. Again choose a 

second element to compare from the same group. Write the symbols and atomic number for each 

of the elements that you chose below: 

 

 

 

e. Which element appears larger in the side-by-side comparison?  

 

 

 

f. What is the value in picometers (pm) for the radius of each atom? Do these values support your 

answer for part e?  

 

 

 

g. Based on your answers in question 1 parts a-f, what is the general trend in the atomic radius of 

atoms within the same group? Give suggestions for why you think this trend exists based on 

your interaction with the elements.  

 

 

 

 



 

2. Choose any element from period 2 on the periodic table by clicking on the element symbol.  You should 

see details about the element that you chose appear at the bottom of the screen.  

 

a. Select another element from the period 2 by clicking on its symbol. Write the symbols and 

atomic number for each of the elements that you chose below: 

 

 

 

b. Which element appears larger in the side-by-side comparison?  

 

 

c. What is the value in picometers (pm) for the radius of each atom? Do these values support your 

answer for part b?  

 

 

 

d. Do your answers in part b & c surprise you? Explain.  

 

 

 

 

Reset the selected data using the reset symbol. 

 

e. Choose an element from a different period by clicking on its symbol. Again choose a second 

element to compare from the same period. Write the symbols and atomic number for each of the 

elements that you chose below: 

 

 

 

f. Which element appears larger in the side-by-side comparison?  

 

 

g. What is the value in picometers (pm) for the radius of each atom? Do these values support your 

answer for part e?  

 

 

 

 



 

h. Based on your answers in question 2 parts a-g, what is the general trend in the atomic radius of 

atoms within the same period?  

 

 

 

i. Think about the possible contributing factors to the atomic radius trend within a period, 

specifically considering the protons in the nucleus, the electrons and the electron shells. List 

them below:  

 

 

 

 

Reset the selected data using the reset symbol. 

 

 

3. Based on what you have learned, and without the assistance of the periodic trends simulation, predict 

which element is larger in the following pairs of atoms: 

 

a. Be or Sr  

b. P or Ar 

c. Rb or S 

d. F or He 

e. Br or Ca 

f. Xe or Ba 

 

 

Using the simulation, check your predicted answers to see if you are correct! 

 

 

 

 

 

 

 

 

 

 



 

 

PART 2: Ionization energy 

4. Choose an element from the Alkali Metal family (group 1) by clicking on the element symbol.  

You should see details about the element that you chose appear at the bottom of the screen. An 

example is shown below.  

 

 

 

a. Using your cursor attempt to ionize the atom that you chose by pulling a valence electron 

from the electron shell. Describe what happened. (Were you successful? Was it “easy” to 

remove the electron? Did the atom seem to have a strong hold on the electron?)  

 

 

 

 

 

b. What was the ionization energy value for the atom that you chose? 

 

 

 

c. Did any other information about the atom change after your attempt to ionize the atom?  



 

 

d. Now choose the Noble Gas element that is in the same period as the Alkali metal chosen 

in part a. Attempt to ionize this atom by pulling a valence electron from the electron 

shell. Describe what happened. (Were you successful? Was it “easy” to remove the 

electron? Did the atom seem to have a strong hold on the electron?)  

 

 

 

e. What was the ionization energy value for the noble gas atom that you chose? 

 

 

 

f. Make a comparison statement about the two elements that you interacted with in terms of 

why they require different amounts of ionization energy.  

 

 

 

 

g. Next, with the two elements still selected click on the “Go to Graphs” button: 

 

 
 

A graph should appear, you will need to ensure the “First Ionization Energy” filter is 

selected in the top right hand location of the graph, for example:  

 
 

What trend in ionization energy do you observe for elements in the same period based on 

the data in the graph?   

 

 

 



 

 

h. While still analyzing the graph, make a prediction about the trend in ionization energy 

between atoms in the same group on the periodic table. For example, do atoms with 

larger atomic numbers have greater ionization energy than atoms with small atomic 

numbers in the same group? 

 

 

 

Navigate back to the main page, and reset the data using the reset symbol. 

i. Now choose two elements that are in the same group. How do their ionization energy 

values compare? Does this data support your prediction from part h?  

 

 

 

5. Based on what you have learned, and without the assistance of the periodic trends simulation, 

organize the following lists of atoms from lowest ionization energy to highest ionization energy: 

 

a) S, Na, Al, Ar 

b) I, F, Br, Cl  

c) Rb, O, Si, Mg, He 

 

Using the simulation, check your predicted answers to see if you are correct! 

 

Conclusions: 

 

Reflecting on what you have learned about both atomic radius and ionization energy at this point, which 

of the following statements best describe these trends? 

 

• Atoms that have large atomic radii also have large values of ionization energy. 

 

• Atoms that have small atomic radii will have large values of ionization energy. 

 

Explain your choice referencing both the atomic model and subatomic particles: 

 

 



 

 

ACTIVITY #9 – UNIT TEST REVIEW 
 

1. Complete the following chart. 

Chemical Number of 

Protons 

Number of 

Neutrons 

Number of 

Electrons 

55Mn    

57Mn    

55Mn2+    

57Mn4+    

 35 45 35 

 35 46 35 

 35 45 36 

 

 

2. List all electromagnetic radiations (EMR) from low energy to high. 

 

 

      

 

3. An FM radio station has a frequency of 88.9 MHz (1 MHz = 106 Hz, or cycles per second).  What is the 

wavelength of this radiation in meters? 

 

 

 

 

 



 

 

4. Violet light has a wavelength of about 410 nm.  What is its frequency?  Calculate the energy of one 

photon of violet light.  What is the energy of 1.0 mol of violet photons? 

 

 

5. Use the following word bank to fill in the blanks. You may not need to use all of the words: 

 

 

 

 

a) Max Plank suggested that wavelengths of EMR emitted energy, not in a continuous fashion, but in 

“chunks” or “wave-particles” called _________________.   

 

b) Long wavelengths of EMR have a ______________ frequency.  These waves emit __________ energy 

“chunks”. 

 

c) Short wavelengths of EMR have a _____________ frequency.  These waves emit __________ energy 

“chunks”. 

 

d) White light, when broken into its wavelengths by a prism, produces a “rainbow” called a 

_____________________. 

 

e) Bohr noticed that atoms, when heated, produced their own specific wavelengths of light called 

____________________.  Each atom produces its own unique pattern 

 

f) Bohr tried to explain this phenomenon by suggesting that electrons in atoms must be found in specific 

__________________.  When these electrons __________ from a ___________ energy level to a 

______________ energy level, they produce the specific wavelengths of light seen on a line spectrum. 

 

g) Louis DeBroglie advanced Bohr’s model by suggesting that electrons in atoms travel in a __________-

like fashion. 

 

h) Schrödinger used some fancy math to calculate areas of ________________ of finding electrons within 

energy levels.  The numbers used to describe the electrons positions are called _________________ 

numbers.  These areas are also called ________________. 

 

 

 

Continuous spectrum  rise  quanta   wave   probability 

Uncertainty   high  quantum  low   photons  

Line spectrum   location energy levels  fall   observing 

Position   orbitals 



 

 

6. What type of orbitals are found in each of the following energy levels of an atom? 

 

 1 = ________  2 = __________ 3 = ___________ 4 = _____________ 

 

7. Complete orbital diagrams for each of the following: 

Strontium (Sr)       Phosphorus (P)    

  

 

 

  

  

 

 

8. How many electrons in an arsenic, As, atom? ____ 

 

9. Draw the orbital diagram for As. 

 

10. Draw a box around those electrons that would be called 

“valence electrons”. 

 

11. How many valence electrons in As? ____ 

 

 

 

 

 

 

1s

2s
2p

3s
3p

4s
4p 3d

5p 4d5s

1s

2s
2p

3s
3p

4s
4p 3d



 

 

12. Circle the correct orbital diagram. Change the incorrect ones to make them true. 

 

 

 

 

 

 

 

 

 

 

13. Colour/shade and label the s, p, d and f blocks of the periodic table below: 

   

 

 

 

 

 

 

 

 

14. How many different variations are there of each of the following orbitals? 

 

s  p  d  f 

 

 

 



 

 

15. How many electrons can be found in each of the following sub-energy levels? 

 

4s  4p  4d  4f 

 

 

16. How many elements are in each of the following rows of the periodic table? 

 

4s  4d  4p  4f 

 

 

17. Write the electron configurations of the following elements using both long and noble gas notation.  

Circle the valence electrons of each element. Identify the two most magnetic elements and explain why 

they are. 

 

a) phosphorus 

 

 

b) nickel 

 

 

c) osmium 

 

 

d) californium 

 

 

e) titanium 

 



 

 

18. Complete the following table 

TERM DEFINITION TREND ON P.T. WHY 

 

 

 

Atomic Radius 

 

 

 

 

   

 

 

 

Across: 

 

 

 

Down:  

 

 

 

 

 

 

Ionization Energy 

 

 

   

 

 

Across: 

 

 

 

Down: 

 

 

 

  

 

 

 

 

19. Arrange the elements S, Ge, P, and Si in order of increasing atomic radius. 

 

20. Arrange the elements Be, Ca, N, and P in order of increasing ionization energy. 

 

21. Use the list of elements below to answer this question: 

Sodium, sulphur, calcium, chlorine, argon, potassium 

a) Arrange the elements in order of increasing atomic radius. 

 

 

b) Arrange the elements in order of decreasing ionization energy. 

 

 

c) Potassium is more reactive than sodium. Use your knowledge of atomic structure and periodic trends to 

explain why this is. 

 

 

 

 

 

d) Calcium is less reactive than potassium. Use your knowledge of atomic structure and periodic trends to 

explain why this is. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


