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Hippo Nation Pre-AP Chemistry Summer Assignment 
 
I hope you are excited to be taking PreAP chemistry next year! It will be one of the most challenging yet rewarding classes 
you take, but will require commitment, practice, and ownership of your learning.  
 
Chemistry is a fascinating subject where you will discover how the building blocks of the universe combine and change to 
form everything around us.  This is a difficult course for many students. It is like learning a new language. In each unit, 
you will learn skills that will be used in the following unit until the end of the year!  
 
In order to be fully prepared, you will need to complete the entire summer assignment. All of the topics in the summer 
assignment are review from middle school. You must enter PreAP chemistry with a solid understanding of these 
concepts. The following are objectives you should have mastered during 8th grade science. 

➔ 8.5A: Describe the structure of atoms, including the masses, electrical charges, and locations, of protons and 
neutrons in the nucleus and electrons in the electron cloud 

➔ 8.5B: Identify that protons determine an element’s identity and valence electrons determine its chemical 
properties, including reactivity 

➔ 8.5C: interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are 
used to classify elements 

➔ 8.5E: investigate how evidence of chemical reactions indicate that new substances with different properties are 
formed 

 
THIS ASSIGNMENT IS DUE ON FRIDAY, August 23, 2019 

This summer assignment will count as a test grade worth 100 points. 
 

No late assignments will be accepted and you will receive a zero as your first test grade if it is not completed. 
 
***Any student entering the district after the first day of school is still accountable for the packet. These students will have 

at least until September 6th to complete the summer assignment.*** 
 
 

Assignment Point Value Completed? Points Awarded 
(Teacher Use Only) 

Color-coded Periodic Table 25pts   

Essay: States of Matter/ Physical vs. 
Chemical Changes 
*Must submitted via turnitin.com in your PAP 
Chemistry class on 08/20/19 

25pts   

Atomic Structure 25pts   

Graphing: Periodic Trends 25pts   

Total Score 

 
*** You will have a test during the first week of school over atomic structure and the periodic table. When given a black 
and white periodic table, you must be able to determine the following: 

➔ The identify of the different families 
➔ Number of protons in an element 
➔ Number of electrons in an element 
➔ Number of neutrons in an element 
➔ Mass number of an element 
➔ The identify of an element based on its number of protons and/or electrons 



Part I: Color-Coded Periodic Table 
  
Instructions: 

1. Read all the directions before you start coloring! 
2. This is the ONLY periodic table that will be provided to you. Take your time! You will reference 

this all year long. 
3. Use only colored pencils or crayons (no markers!)! When coloring, make sure you shade lightly 

so you can still read everything on your periodic table. 
4. Make a legend of your Periodic Table to show what each color/outline. 
5. Complete the following steps. 

a. Color the Alkali Metals red. 
b. Color the Alkaline Earth Metals blue. 
c. Color the Transition Metals dark green. 
d. Color the Aluminum Group brown. 
e. Color the Carbon Group purple. 
f. Color the Nitrogen Group pink 
g. Color the Oxygen Group light blue. 
h. Color the Halogens orange. 
i. Color the Noble Gases yellow. 
j. Color the Inner Transition Metals light green.  (Actinide and Lanthanide Series) 
k. Outline the section of Metals in black. 
l. Outline the section of Metalloids in green. 
m. Outline the section of Nonmetals in red. 
n. Label the groups with 1-18 at the top of each column. 
o. Label the periods with 1-7 at the left of each row. 

 
Part II: Essay- States of Matter/Physical vs. Chemical Change 
 
Write an essay using the following prompt. 
 
“The three common phases of matter are solid, liquid, and gas. An ice cube is a solid but it can be 
physically changed into a liquid and a gas. Think about the ways the three phases of matter can be 
physically changed. Pretend you are an ice cube; now describe what happened to you when you 
were placed in a glass which was on top of the kitchen counter. Chemical changes can also affect 
matter. Now pretend you are an uncooked egg. Describe what happened to you when you were 
placed in a pot of boiling water.” 
 
Make sure to include the following in your essay: 

➔ A minimum of three paragraphs 
➔ A minimum of 500 words 
➔ How solids, liquids, and gases differ in terms of compressibility, structure, shape, and volume 
➔ The difference between physical and chemical changes 

 
*** You must submit this essay on Turnitin.com by August 23, 2019! *** 

 
 



Part III: Atomic Structure 
Answer the following questions about atomic structure. 

1. What is the atomic number of an atom? 
__________________________________________________________________________________________ 

2. What is the mass number of an atom? 
__________________________________________________________________________________________ 

3. How do you calculate the number of neutrons in an atom? 
__________________________________________________________________________________________ 

4. In a neutral atom, which subatomic particle is equal to the number of protons? 
__________________________________________________________________________________________ 

5. What happens to the atomic number during a chemical reaction? 
__________________________________________________________________________________________ 

6. An ion with 5 protons, 6 neutrons, and a charge of 3+ has an atomic number of _____. 
7. What is the mass number of an atom which contains 28 protons, 28 electrons, and 34 neutrons?  _____________ 
8. An atom has a mass number of 23 and atomic number 11. The number of protons are_________. 
9. Carbon-12 atom has_______________. 
10. Mass number is equal to the_________. 

 
Based on your research from above, identify the following "mystery elements” based on these clues. 
A- I have 20 electrons and four energy levels. 
B- I am a member of the "alkaline earth metals" family. I also have 12 neutrons. 
C- I am the only gas in my family and I have 8 electrons. 
D- I have a total of 14 neutrons. I also have 3 valence electrons. 
E- I am one of the most reactive elements on the periodic table and I have 19 electrons. 
F- I am a transition metal with 30 neutrons and 26 electrons. 
G- I have 3 energy levels and belong to the "alkali metals family." 
H- I belong to the same family as Sn and am also called a "metalloid." I am also heavier than Silicon. 
 

Letter of 
Mystery 
Element 

Atomic 
Number 

Mass Number Protons Electrons Neutrons Element 
Name 

A       

B       

C       

D       

E       

F       

G       

H       

 
 
Part IV: Graphing Periodic Trends 
The Periodic Table is arranged according to the Periodic Law. The Periodic Law states that when elements are arranged 
in order of increasing atomic number, their physical and chemical properties show a periodic pattern. 
  
Define the following terms: 
Atomic radius- 
  
First ionization energy- 



Graph 1 – Atomic Radius as a function of Atomic Number 
A.    Create a LINE graph of the atomic radius as a function of atomic number. Plot atomic number on the X axis and atomic radius on 
the Y axis.  Remember to label the axes! 
B.     Use a colored pen, pencil or highlighter to trace over the element’s period (horizontal row on the periodic table).  For example: 
use GREEN to trace for all of the elements in row 1, then use YELLOW to trace for all of the elements in row 2, then use ORANGE to 
trace for all the elements in row 3, then use BLUE to trace for all the elements in row 4. 
 

Symbol Atomic # Atomic Radius (pm) 

H 1 37 

He 2 50 

Li 3 123 

Be 4 89 

B 5 80 

C 6 77 

N 7 70 

O 8 66 

F 9 64 

Ne 10 67 

Na 11 157 

Mg 12 136 

Al 13 125 

Si 14 117 

P 15 110 

S 16 104 

Cl 17 99 

Ar 18 98 

K 19 203 

Ca 20 174 

  
Conclusion Questions: Graph 1 – Atomic Radius as a function of Atomic Number 
1.      Describe the trend in atomic radius as the atomic number increases across a period. 
  
  
2.      Describe the trend in atomic radius as the atomic number increases down a group. 
  
 
 
 



Graph 2 – First Ionization Energy as a function of Atomic Number 
A.    Create a LINE graph of the ionization energy as a function of atomic number. Plot atomic number on the X axis and ionization 
energy on the Y axis.  Remember to label the axes! 
B.     Use a colored pen, pencil or highlighter to trace over the element’s period (horizontal row on the periodic table).  For example: 
use GREEN to trace for all of the elements in row 1, then use YELLOW to trace for all of the elements in row 2, then use ORANGE to 
trace for all the elements in row 3, then use BLUE to trace for all the elements in row 4.  
  

Symbol Atomic 
Number 

First Ionization 
Energy(kJ/mol) 

H 1 314 

He 2 688 

Li 3 124 

Be 4 215 

B 5 191 

C 6 260 

N 7 335 

O 8 314 

F 9 402 

Ne 10 497 

Na 11 119 

Mg 12 176 

Al 13 138 

Si 14 188 

P 15 242 

S 16 239 

Cl 17 299 

Ar 18 363 

K 19 100 

Ca 20 141 

  
 Conclusion Questions: Graph 2 – First Ionization Energy as a function of Atomic Number 

1. Describe the trend in ionization energy as the atomic number increases across a period. 
 
 
 

2. Describe the trend in ionization energy as the atomic number increases down a group. 
 



 
 
 
 



 


