
 

Unit 1 Review (Matter) 
 
Scientific Method 

• Steps in the scientific method include: 
• Asking a question 
• Conducting background research 
• Developing a hypothesis  
• Designing and conducting an experiment   
• Collecting and analyzing data  
• Developing conclusions 
• Communicating findings 

• A control is treated as the experimental condition and is not manipulated. 
• The independent variable is manipulated. 
• The dependent variable is what the experimenter is measuring. 
• Constants are variables in an experiment that are not being tested or measured and should, therefore, 

remain constant throughout the experiment. 

Observations can be made using your senses or instruments. 

Inferences are logical conclusions based on observations. 

• Fact: In science, an observation that has been repeatedly confirmed and for all practical purposes is 
accepted as “true.” Truth in science, however, is never final and what is accepted as a fact today may be 
modified or even discarded tomorrow. 

• Hypothesis: A tentative statement about the natural world leading to deductions that can be tested. If 
the deductions are verified, the hypothesis is provisionally corroborated. If the deductions are incorrect, 
the original hypothesis is proved false and must be abandoned or modified. Hypotheses can be used to 
build more complex inferences and explanations. 

• Law: A descriptive generalization about how some aspect of the natural world behaves under stated 
circumstances. 

• Theory: In science, a well-substantiated explanation of some aspect of the natural world that can 
incorporate facts, laws, inferences, and tested hypotheses. 

• Source: https://ncse.ngo/definitions-fact-theory-and-law-scientific-work 

Kinetic Energy- the energy an object has due to its motion 

Potential Energy- the amount of energy that is stored in an object; energy that an object has because of 

its position relative to other objects 

MASS AND WEIGHT 
What is the difference between mass and weight? 

 
 
Mass is the amount of matter in a given substance and is measured using grams.  
Weight is a measure of the force due to gravity acting on a mass and is measured in newtons. 

• Mass is the measure of matter, or “stuff,” in an object. 
• Mass is measured by a balance. It is typically expressed in kilograms or grams.  
• Weight is a measure of the force of gravity acting on a mass. 
• Weight is measured with a spring scale. It is typically expressed in pounds or newtons. 

https://ncse.ngo/definitions-fact-theory-and-law-scientific-work
https://ncse.ngo/definitions-fact-theory-and-law-scientific-work


• SI Units-  The International System of Units (SI) allows scientists to communicate effectively 
worldwide.  

 

 

MATTER 
 
Matter is anything that has mass and takes up space.  

Density is a measure of mass per volume. The average density of an object equals its total mass divided by its total 

volume (d=M/V).  An object made from a comparatively dense material (such as iron) will have less volume than 

an object of equal mass made from some less dense substance (such as water) 

Mass is the amount of matter (how much stuff) an object contains. The mass of an object will not change if the 

force of gravity on it changes. For mass, the SI unit is kilogram (kg).  The mass of an object is equal to the volume 

multiplied by the density (M = Vd) 

Volume is the amount of space that matter occupies. Common units of measurement for volume include cm3, 

liter (L), and milliliter (mL).  The volume of an object is equal to the mass divided by the density (V = M/d) 

Thermal Expansion- Most matter expands when heated and contracts when cooled. The average kinetic energy of 
the particles increases when matter is heated and this increase in motion increases the average distance between 
its atoms. 
 
Matter is made of smaller particles. Elements are smaller particles of matter, made of one kind of atom that 

cannot be broken down into other substances by chemical or physical means. Atoms are the smallest units of an 

element that has the properties of that element. Atoms are made of subatomic particles (protons, neutrons, and 

electrons): 

PARTICLE THEORY OF MATTER  

• All matter is made up of tiny particles called atoms.  

• Particles of matter are constantly in motion.  

• Particles of matter attract each other.  

• Particles of matter have spaces between them.  

• As temperature increases, particles of matter move faster.  

• Atoms of the same element are essentially identical.  

• Atoms of different elements are different.  
 



 

 

Matter can be classified as:  
• Elements  

• Compounds  

• Mixtures  
 

The atoms of any element are alike but are different from atoms of other elements.  
 
Compounds consist of two or more elements that are chemically combined in a fixed ratio.  
 
Mixtures also consist of two or more substances, but the substances are not chemically combined.  

Heterogeneous Mixture- A mixture in which substances are not evenly mixed 
Homogeneous Mixture- A mixture in which two or more substances are mixed evenly on the atomic level but not 
bonded together 

 
How can you determine whether a substance is an element, compound or mixture?  

• An element contains just one type of atom  

• A compound contains two or more types of atom joined together  

• A mixture contains two or more different substances that are not joined together  

• The different substances in a mixture can be elements or compounds  
 

 
 



 

Matter can be described by its physical properties  (properties of matter which can be perceived or observed without 

changing the chemical identity of the sample): 

 

Matter can also be described by its chemical properties  (properties of matter that may only be observed and measured 

by performing a chemical change or chemical reaction): 

 

CHANGES IN MATTER 

 

 

 

 

 



Unit 2 Review (Atoms and the Periodic Table) 

 

 

 

 
Matter can be classified as:  

• Elements  

• Compounds  

• Mixtures  



 

The atoms of any element are alike but are different from atoms of other elements.  
 
Compounds consist of two or more elements that are chemically combined in a fixed ratio.  
 
Mixtures also consist of two or more substances, but the substances are not chemically combined.  

Heterogeneous Mixture- A mixture in which substances are not evenly mixed 
Homogeneous Mixture- A mixture in which two or more substances are mixed evenly on the atomic level but not 
bonded together 

 
How can you determine whether a substance is an element, compound or mixture?  

• An element contains just one type of atom  

• A compound contains two or more types of atom joined together  

• A mixture contains two or more different substances that are not joined together  

• The different substances in a mixture can be elements or compounds  

 
 
John Dalton, a scientist, is known for his “Atomic Theory”. Here are Dalton’s main conclusions which still hold true 
until today:  

• Atoms can’t be broken into smaller pieces. Atoms are indivisible.  

• In any element, all the atoms are exactly alike.  

• Atoms of different elements are different.  

• Atoms of two or more elements can combine to form compounds  

• Atoms of each element have a unique mass.  

• The masses of the elements in a compound are always in a constant ratio  
 

 

Chemical symbols are abbreviations used to represent over 100 known elements. Chemical symbols use one or 
two letters. The first letter is always capitalized and the second, if there is one, is always lowercase. Usually 
these are the first two letters of the element's name but this is not always possible, because it would sometimes 
cause the same letter(s) to be used more than once.  
 
 

Molecules- a group of atoms bonded together, representing the smallest fundamental unit of a 
chemical compound that can take part in a chemical reaction (ex. Water has a molecular formula of 

H2O.) 
 



ORGANIZATION OF PERIODIC TABLE  
 
The Russian scientist Dmitri Mendeleev discovered a set of patterns in the properties of the elements. He noticed that a 
pattern of properties appeared when he arranged the elements in order of increasing atomic mass. The atomic mass of 
an element is the average mass of all the isotopes of that element. After protons were discovered, elements were 
rearranged according to atomic number.  
 
 
The Periodic Table: The periodic table is a chart of the elements arranged into rows and columns according to their 

physical and chemical properties. 

 
Each element is placed in a specific location because of its atomic structure. The periodic table has rows (left to right) 

and columns (up and down). Each row and column has specific characteristics.  

All of the rows read left to right. Each row is called a period. All of the elements in a period have the same number of 

atomic orbitals. For example, every element in the top row (the first period) has one orbital for its electrons. 

 

 
Each column is called a group or family. The elements in each group have the same number of electrons in the outer 
orbital. Those outer electrons are also called valence electrons. They are the electrons involved in chemical bonds with 
other elements.  

 

 

The family name of a group is typically the name of the first element in the column. Elements in each group have similar 

characteristics. 

 

 

Patterns in Properties of Metals 



Recall that the properties of elements follow repeating patterns across the periods of the periodic table. In general, 

elements increase in metallic properties such as luster, malleability, and electrical conductivity from right to left across 

a period. 

 

Each element is placed in a specific location because of its atomic structure. The periodic table has rows (left to right) 

and columns (up and down). Each row and column has specific characteristics. All of the rows read left to right.  

Each row is called a period. All of the elements in a period have the same number of atomic orbitals. For example, 

every element in the top row (the first period) has one orbital for its electrons. 

 

Hydrogen (H) and helium (He) are special elements. Hydrogen can have the electron traits of two groups: one and 
seven. Helium (He) is different from all of the other elements. It is very stable with only two electrons in its outer 
orbital (valence shell). Even though it only has two, it is still grouped with the noble gases that have eight electrons in 
their outermost orbitals. The noble gases and helium are all "happy," because their valence shell is full.  
 

Modified Source: http://www.chem4kids.com/files/elem_pertable.html  



 

Atomic Number = number of protons or number of electrons  
 
Atomic Mass = Atomic Number/Number of Protons/Number of Electrons – Number of Neutrons  

 
Elements of the periodic table are grouped as metals, metalloids or semimetals, and nonmetals. The metalloids 
separate the metals and nonmetals on a periodic table. Also, many periodic table have a stair-step line on the 
table identifying the element groups. The line begins at boron (B) and extends down to polonium (Po). Elements to 
the left of the line are considered metals. Elements just to the right of the line exhibit properties of both metals 
and nonmetals and are termed metalloids or semimetals.  
 

Elements to the far right of the periodic table are nonmetals. The exception is hydrogen (H), the first element on 

the periodic table. At ordinary temperatures and pressures, hydrogen behaves as a nonmetal. 

 

 

Properties of Metals  

 
Properties of Metalloids or 
Semimetals 

Properties of Nonmetals  

 
• usually solid at room 

temperature (mercury is an 
exception)  

• high luster (shiny)  

• metallic appearance  

• good conductors of heat and 
electricity  

• malleable (can be bent and 
pounded into thin sheets)  

• ductile (can be drawn into wire)  

 
• dull or shiny  

• usually conduct heat and 
electricity, though not as well as 
metals  

• often make good 
semiconductors  

• often ductile  

• often malleable  

 

• dull appearance  

• usually brittle  

• poor conductors of heat and 
electricity  

 

 



 



 
 

 



Compounds can be classified in several ways, including:  

• acids, bases, salts  

• inorganic and organic compounds.  
 
ACIDS AND BASES  
pH is the hydrogen ion concentration in a water-based solution. The pH scale measures how acidic  
or basic a substance is. It ranges from 0 to 14. A pH of 7 is neutral. A pH less than 7 is acidic, and a  
pH greater than 7 is basic. 

 

 

  



Unit 3 Review (Cycling of Matter) 
 
 
CELLS  
Cells are the basic units of structure and function. 
 
Cell Theory  
The development of cell theory can be attributed to the major discoveries of many scientists. The development of cell 
theory has been dependent upon improvements in the microscope technologies and techniques. Advances in 
microscopes have increased the understanding of cell organelles and their functions. Many of these organelles can now 
be observed with a microscope (light, electron).  
1. All living things are composed of cells  

2. Cells are the smallest unit (structure) of living things that can perform the processes (functions) necessary for life  

3. Living cells come only from other living cells  

 

 

 
 
Photosynthesis  

Photosynthesis occurs in eukaryotic cell structures called chloroplasts. A chloroplast is a type of plant cell organelle. A 
chloroplast contains a green pigment called chlorophyll, which absorbs light energy for photosynthesis. Hence, the 
name chloroplast indicates that these structures are chlorophyll containing structures. Plant chloroplasts develop 
mainly in cells located in plant leaves.  
 

In photosynthesis, the sun's solar energy is converted to chemical energy. The chemical energy is stored in the form of 

glucose (sugar). Carbon dioxide, water, and sunlight are used to produce glucose, oxygen, and water. Photosynthesis 

occurs in two stages. These stages are known as the light reaction stage and the dark reaction stage. 



 

 

 

 



CARBON, NITROGEN, WATER, and OXYGEN CYCLES  

 

How does matter move in ecosystems? 

Water moves continuously through ecosystems. It is used over and over again. The same is true of carbon, oxygen, 

nitrogen, and other types of matter. This idea is called the law of conservation of mass. Elements that move through 

one matter cycle may also play a role in another, such as oxygen’s role in the water cycle. 

The Carbon Cycle: 

All organisms contain carbon.  It is part of proteins, sugars, fats, and DNA.  Some organisms, including humans, get 

carbon from food. Other organisms, such as plants, get carbon from the atmosphere or bodies of water. 

 

The Nitrogen Cycle: 

Just as water is necessary for life on Earth, so is the element nitrogen. It is an essential part of proteins, which all 

organisms need to stay alive. Nitrogen is also an important part of DNA, the molecule that contains genetic information. 

Nitrogen, like water, cycles between Earth and its atmosphere and back again

 



The Water Cycle: 

-Water continually cycles from Earth to its atmosphere and back again. This movement of water is called the water 

cycle.  The three major processes include: evaporation, condensation, and precipitation. 

 

The Oxygen Cycle: 

Almost all living things need oxygen for cellular processes that release energy. Oxygen is also part of many substances 

that are important to life, such as carbon dioxide and water. Oxygen cycles through ecosystems, as shown below. 

 

 
 
 
 



The Greenhouse Effect: 

Carbon dioxide is one of the gases in the atmosphere that absorbs thermal energy from the Sun and keeps Earth warm. 

This process is called the greenhouse effect. 

 

 
 
ECOSYSTEMS  
The Earth’s biosphere is the largest ecosystem. Within each ecosystem there are populations of living things (biotic), 
with their own particular habitat that best supports their lives. The habitat may support several populations of 
organisms that interact with one another and form a particular community or association. The habitat must supply the 
needs of the community from the non-living things (abiotic) in the form of food, water, nutrients, sunlight, and 
temperature. Plants are unable to move from a habitat where their needs are not met, but many have evolved 
mechanisms of adaptation. The plants are best adapted to particular niches (role) within the community where the 
greatest number of their needs is met. Animals, on the other hand, are able to move to more suitable niches if their 
needs are not met. Since two or more species of plants or animals cannot occupy the same niche at the same time, it 
follows that competition, predation, cooperation, and symbiosis may occur, and consequentially, the plants and 
animals evolve strategies to deal with these processes. Therefore, each biotic population has its own specific niche, 
sharing a general habitat with other populations to different degrees of cooperation and competition, and all utilizing 
the available abiotic resources.  
Source: https://www.youthgo.gov/sites/default/files/exploring_ecosystems_in_the_classroom2.pdf 

 

How does energy move in ecosystems? 

Each movement made by a living thing requires energy. All of life’s functions, including growth and reproduction, 

require energy. The main source of energy for most life on Earth is the Sun. Unlike other resources, such as water and 

carbon, energy does not cycle through ecosystems. Instead, energy flows in one direction, as shown to the left. 



 

Modeling Energy in Ecosystems 

Scientists use models to study this flow of energy through an ecosystem. They use different models depending on how 

many organisms they are studying. 

 

Food Chains  

All living organisms (plants and animals) must eat some type of food for survival. Plants make their own food 

through a process called photosynthesis. Using the energy from the sun, water and carbon dioxide from the 

atmosphere and nutrients, they chemically make their own food. Since they make or produce their own food they 

are called producers.  

 
Organisms which do not create their own food must eat either plants or animals. They are called consumers. 

Some animals get their energy from eating plants while other animals get energy indirectly from plants by eating 

other animals that already ate the plants. Animals that eat only plants are called herbivores. Animals that eat both 

plants and other animals are called omnivores. Animals that eat only other animals are called carnivores. Some 

animals eat only dead or decaying materials and are called decomposers.  

 

Food chains show the relationships between producers, consumers, and decomposers, showing who eats whom 

with arrows. The arrows show the movement of energy through the food chain. For example, in the food chain 

shown below, the small fish (silverside) gets its energy by eating the plankton and the large fish (bluefish) gets its 

energy by eating the small fish. Finally, the bacteria eats the fish after it dies, getting its energy from the large fish. 

The bacteria also returns nutrients back to the environment for use by the phytoplankton.  

 

This Photo by Unknown Author is licensed under CC BY-SA-

NC 
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A food web is made up of interconnected food chains. In a food web nutrients are recycled in the end by 

decomposers. Decomposers work at every level, setting free nutrients that form an essential part of the total food 

web. 

 

 

In a food chain, energy is lost in each step of the chain in two forms:  

1. By the organism producing heat and doing work  

2. By the food that is not completely digested or absorbed.  

 

Therefore, the food web depends on a constant supply of energy from producers and nutrients that are recycled 

by the decomposition of organisms. As food is passed along the food chain, only about 10% of the energy is 

transferred to the next level. From one level to the next about 90% of the energy used by the previous level is 

lost. This means that there has to be a lot more organisms at the lower levels than at the upper levels. The 

number of organisms at each level makes a pyramid shape and is called an energy pyramid. To better understand 

this energy loss, it is helpful to look at an energy pyramid. 

 

 



 

Modified from: http://www.epa.gov/sites/production/files/documents/foodchainsandfoodwebs.pdf 

 

The law of conservation of mass- states that no atoms can be created or destroyed in a chemical reaction, so the 

number of atoms that are present in the reactants has to balance the number of atoms that are present in the 

products. 

The law of conservation of energy is a law of science that states that energy cannot be created or destroyed, but only 

changed from one form into another or transferred from one object to another. 

The law of conservation of matter states that matter cannot be created or destroyed in an isolated system. 

 


