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Summer Assignment 2026
 
Welcome to Honors Chemistry! Congratulations on choosing to challenge yourself by being a part of Honors Chemistry for the upcoming school year. A basic understanding of chemistry provides us with the foundation we need to better understand what’s happening “behind the scenes” in the world around us. This course is designed to challenge you and prepare you for advanced science courses such as AP/IB Chemistry, AP/IB Biology, and/or AP Environmental Science. You will need to be organized, work cooperatively as well as independently, think critically, and participate regularly and actively in this class. Our goal this year is to get you to appreciate that CHEMISTRY IS EVERYWHERE! 
 

Before we get started with the content in this packet, it is important to understand what chemistry is, its origins and meaning. Watch this short YouTube clip using the link below. The video clip is called, “Introduction to Chemistry,” and is only a few minutes in length. 
http://www.youtube.com/watch?v=izeuGr0lbN0 
 
 
 
Introduction to Chemistry 
 
What is the definition of chemistry? 
 
 
 
 
 
Data:    
1. There are two types of data that can be collected from an experiment: qualitative and quantitative. 
Using the URL listed below, define these two terms. Make sure to analyze examples given to fully understand two. In class, we will discuss further what makes good qualitative and quantitative observation. 
	For now, understanding what they are is sufficient. 
	
Qualitative vs. Quantitative Analysis - Understanding the Difference Labmate Online
  
a. Qualitative Data 
 
 
 
b. Quantitative Data: 
 
 


 
Experimentation: Testing the hypothesis usually requires multiple trials to assure results accurate and precise. 
These are two more terms in which it will be vital for you to understand. To be accurate is not the same as to be precise. 
2. Use the following link to help you better understand the two and write a definition for each below. 
https://bit.ly/2TzCBel 
a. Accuracy: 
 
 
b. Precision: 
 
 
 

 
3. Define the following terms: 
a. Matter: 
 
 
b. Mass: 
 
 
c. Volume: 
 
 
States of Matter 
https://www.youtube.com/watch?v=bMbmQzV-Ezs 
Investigate each state of matter using the link above. Once your investigation is complete, answer the following questions regarding the properties of each state. 
4. In the table below, list the properties of each state of matter, an example of each & sketch a diagram of their particles. 
 
 
	 
	Solid 
	Liquid 
	Gas 

	 
Examples 
	 
	 
	 

	Particle Diagram - show how the particles are arranged. Use circles to represent particles. 
	 
	 
	 

	 
 
 
 
 
Properties 
	 
	 
	 


 
Now that you understand matter and its different states, you will be reviewing state changes. Using prior knowledge and credible sources, label each arrow in the diagram below with the correct name of the process that is occurring. Note: There are six arrows therefore you should have six labels. 
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Classifying Matter and Change 
Bing Videos
5. Define the following terms. Give examples of each: 
 
	Type of Matter 
	Definition 
	Examples 

	 
pure substance 
	 
	 

	 
element 
	 
	 

	 
compound 
	 
	 

	 
mixture 
	 
	 

	 
heterogeneous mixture 
	 
	 

	 
homogeneous mixture/solution 
	 
	 


 
 
6. Compare and contrast an atom and a molecule. Draw examples of each as well: 
 
 
	Atom 	 	 
		 	 	Molecule 

	
	



 
7. Define the following terms and give examples of each: 
 
	Type of Property 
	Definition 
	Examples 

	physical property 
	 
	 

	physical change 
	 
	 

	chemical property 
	 
	 

	chemical change 
	 
	 

	extensive property 
	 
	 

	intensive property 
	 
	 


 
 

Measurement 
In this section, we introduce the standards for basic measurement in the scientific world. Scientists conduct experiments where data is collected and shared all over the globe. Although the United States has their own standards for measurement, the scientific world uses the International System of Units (SI) or what is commonly known as the metric system. Data collection and its accuracy are crucial in chemistry labs. Scientists use the same system of measurement so that data can be easily shared and compared with other data. The metric system provides that unity. Below are the fundamental units, also known as the “base” units, which have been defined in the metric system. 
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The metric system is a decimal system where prefixes are used to indicate fraction and multiples of ten. The same prefixes can be used with any of the above base units. The next table displays the identified prefixes. The more familiar you become with this system the easier calculations will be in the future. 
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Density 
Using the density video below. Answer the following questions. 
Bing Videos
8. What is density? What formula is used to calculate density? What are some units of density? 
 
 
 
9. A metal ball has a mass of 2 kg and a volume of 6 m3. What is its density? 
 
 
 
10. Water has a density of 1 g/mL. What is the mass of the water if it fills a 10 mL container? 
 
 
 
11. What is the volume of a marble that has a mass of 3 g and a density of 2.7 g/mL? 
 
 
 
12. A graduated cylinder has a mass of 50 g when empty.  When 30 mL of water is added, the graduated cylinder has a mass of 120 g.  If a rock is added to the graduated cylinder, the water level rises to 75 mL and the total mass is now 250 g.  What is the density of the rock? 
 
 
 
 
13. [image: ]A student performs an experiment with three unknown fluids and obtains the following measurements: 
        Fluid A: m = 2060 g, V = 2000 mL  
Fluid B: m = 672 g, V = 850 mL  
Fluid C: m = 990 g, V = 1100 mL   
 
Draw how the fluids would be layered if they were combined in a beaker. 
 
 
 
 
 
 
14. For A-D, determine the volume of liquid in each graduated cylinder.  For E-H, draw in a meniscus for the indicated volume.  Be precise!   
 





Scientific Notation 
In chemistry, we commonly measure quantities that are very SMALL or very LARGE. For example, 197 grams of gold contain approximately 
602, 000, 000, 000, 000, 000, 000, 000 gold atoms 
The mass of one gold atom is approximately 
0.000 000 000 000 000 000 327 grams 
Numbers like these can be better expressed using scientific notation. This notation provides an easier way to state values such as these without the inconvenience of writing out a WHOLE LOT of zeros. Do you need a refresher with scientific notation? Visit this site to go over the basics of scientific notation or view the following videos for help! 
Introduction to scientific notation:  https://www.youtube.com/watch?v=Dme-G4rc6NI 


15. Now Your Turn: Convert the following numbers from scientific notation to standard notation or standard notation to scientific notation. 
	Standard Notation 
	
	Scientific Notation 

	0.0000657 m 
	 
	

	 
	3.19x108 ns 
	

	 
	5.01x10-7 Mg 
	

	12,000,000 Hz 
	 
	


 

Significant Figures 
We will spend a good amount of time dealing with how we determine the correct number of significant figures to record while in the lab. For now, this portion of the assignment will simply look at identifying significant figures and using them in computation. 
 
*Check out the videos in the following playlist if you still have questions or are struggling with the below problems. There are several videos, but they are each long. Do not feel you must watch them all unless you need to. 
Extra sig fig videos: Tyler Dewitt’s Sig Fig playlist. 
 
16. How many significant figures are contained in each of the following measurements? 
	a. 
 
	38.7 g 	 
	 
	_____ 

	b. 
 
	0.00613 cm3 
	 
	_____ 

	c. 
 
	3486002 kg 
	 
	_____ 

	d. 
 
	0.01400 g/mL 
	 
	_____ 

	e. 
	9.74150 x 10-4 J 
	 
	_____ 


 
17. Round each of the following numbers to two significant figures: 
 
	a. 
 
	86.3 
	 
	 
	__________ 

	b. 
 
	5.0008 
	 
	 
	__________ 

	c. 
 
	0.885 
	 
	 
	__________ 

	d. 
 
	517 
	 
	 
	__________ 

	e. 
	6.382 x 103 
	 
	__________ 


 
Atom Basics 
Energy Level - Steps, Types, Properties and Spectroscopy | CK-12 Foundation
      In previous science courses, you learned about the basic components and concepts involving the atom. 
Understanding this knowledge is vital for success in this course. We will not be spending too much time going over the following topics, as we assume you already grasp these concepts. You may, however, see them incorporated into other content in this class or be asked to recall information to aid in the understanding of our current topic. The atom is the basis of this course. Chemistry concepts build upon one another where we start with our smallest substances and work up to our most complex. To the right, label the components of our atom. 
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18. Answer the questions below using the labeled diagram. 
a. The atomic number of an atom = _______________________________________________________ 
 
b. The mass of an atom (mass number) can be determined by: 
 
 

 
c. What do the “rings” in the diagram represent? _______
 
d. What name is given to the electrons located in the outermost “ring”? 	  
 
e. Why are these electrons significant?  
 
f. If the atom above has 6 protons, 5 neutrons, and 6 electrons: 
 
i. What is the name of the element this model represents? 
 
 
ii. What is the overall charge on this atom? 
 
iii. What is the mass of this atom?

Chemical Symbols 
There are approximately 115 chemical elements on the periodic table. Each element has a chemical name and a chemical symbol such as sodium (Na). You will notice that not all the chemical symbols seem to correspond to their name. Look at the examples below. 
	Chemical Name 
	Chemical Symbol 

	Potassium 
	K 

	Carbon 
	C 


 
“C” for carbon obviously makes sense but “K” for potassium does not. This occurs because the symbols of these elements are derived from the Latin language. It is vital that you are VERY familiar with the most common elements. 
 
Quizlet Link: https://quizlet.com/_9vkdc0?x=1qqt&i=rejbv 
 
Note: When memorizing elements & symbols, keep in mind that spelling should be CLOSE and symbols involving more than one letter are always written with the first letter capitalized and the second lowercase. This is important to help identify when one element ends and the next begins. 
 
Example: 	CS – would be a compound containing carbon and sulfur 
                                          Cs – would be the element cesium 
19. Please fill in the table with the missing symbols or element name. 
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Periodic Table Basics 
Like the Atom Basics section, we expect from your previous science courses that you have a basic understanding of the Periodic Table. This table is an arrangement of all chemical elements that provides us with an enormous amount of information. We will spend some time looking at the different pieces of information that it tells us beyond what you already know. For now, you should be able to answer the following questions. Once again, if you begin struggling with the content, start looking for online resources to help you. I provided a good source to get you started. 
https://www.ptable.com/ 
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20. Using https://www.ptable.com, color in each section of the Periodic Table a DIFFERENT COLOR. Use the boxes above the Periodic Table to match each color you chose to the correct section.  
 

 
Laboratory is a very large component of our chemistry class. You will quickly be learning the set-up, the safety rules, and general operation of the lab when you return to school in the first few days. To save crucial learning time, we are going to introduce you to the different pieces of equipment that you may use at some point in the chemistry lab. Some of the equipment you may be familiar with, but most will be brand new. Lab procedures will run more effectively and quicker if you are knowledgeable about what pieces of equipment you are working with. The following section will give you a chance to learn about all the different pieces so that you are ready for lab as the first one approaches in the fall. 
Quizlet Link: https://quizlet.com/_3lws31?x=1qqt&i=rejbv 
 
	Goggles 
	Funnel 

	Bunsen burner 
	Weigh boat 

	Graduated cylinder 
	Mortar and pestle 

	Stir rod 
	Striker 

	Evaporating dish 
	Spatula 

	Crucible tongs 
	Wire gauze 

	Beaker tongs 
	Scoopula 

	Forceps 
	Test tube rack 

	Watch glass 
	Ring stand 

	Beaker 
	Erlenmeyer flask 

	Thermometer 
	Ring clamp 

	Crucible and cover 
	Clay triangle 

	Test tube holder 
	Test tube 

	Buret 
	Filter paper 

	Balance 
	Hot plate 

	Transfer Pipet 
	Wash bottle 

	Reaction plate 
	 


 
 
There may be various other pieces of equipment that we use throughout the year, but this list is of the most common. Your task is to study the pieces of equipment paying particular attention to what they look like. 
 
 
 
GOOD LUCK and HAVE A WONDERFUL SUMMER! Get plenty of rest and relaxation as we have a big year ahead of us! 

                                                                                  Smile all will be well
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Base Units of the Sl System

Property Measured Name of Unit  Symbol of U

length meter m
mass kilogram kg
time second s
temperature kelvin K
electric current ampere A
amount of substance mole mol
luminous intensity candela cd

Table 1.2
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Prefix
femto
pico
nano
micro
milli
centi
deci
kilo
mega
giga
tera

Table 1.3

Symbol

o= |=F

-

Factor
10-15

10-12

1012

Common Unit Prefixes

Example

1 femtosecond (fs) = 1 x 10715 s (0.000000000000001 s)
1 picometer (pm) = 1 x 107'2 m (0.000000000001 m)
4 nanograms (ng) = 4 x 107 g (0.000000004 g)

1 microliter (uL) = 1 x 1076 L (0.000001 L)

2 millimoles (mmol) =2 x 1072 mol (0.002 mol)

7 centimeters (cm) = 7 X 1072 m (0.07 m)

1 deciliter (dL) = 1 x 1077 L (0.1 L)

1 kilometer (km) = 1 x 10% m (1000 m)

3 megahertz (MHz) = 3 x 10° Hz (3,000,000 Hz)

8 gigayears (Gyr) = 8 x 10° yr (8,000,000,000 yr)

5 terawatts (TW) = 5 x 102 W (5,000,000,000,000 W)
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0 26 = 5

E. 4921mL F. 182mL G. 27.65mL H. 63.8 mL
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E. 4921mL F. 182mL G. 27.65mL H. 63.8 mL
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Name Symbol
i Au
2 Be
3 Zine
4 Lead
5 Neon
B B
7 si
8 s
9 Pt
10. Sodium
1 Tron
12. Helium
13 Cobalt
. H
15. Aluminum
1e. Silver
7. Lithium
18. Mg
19. Hg
20. o
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Periodic Table of the Elements
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