
Comprehensive Science 3 
Winter Review Packet 
 

Directions to complete packet 

Step 1: Read passage/Review Guided notes 

Step 2: Complete Activity (using reading and guided notes) 

Step 3: Answer SSA style questions (Check for understanding) 

 

SC.8. P.8.4: Classify and compare substances on the basis of 

characteristic physical properties that can be demonstrated or 

measured; for example, density, thermal or electrical conductivity, 

solubility, magnetic properties, melting and boiling points, and know 

that these properties are independent of the amount of the sample.  

Science is divided into many different topics. You have probably been 

learning the basics about scientific investigations since elementary school. 

Your teacher has likely been working with you to understand lab safety as 

well. Lab safety includes handling chemicals safely and protecting your eyes 

and hands. But what have you learned about the properties of matter? In 

chemistry, it’s important to understand both the physical and chemical 

properties of matter. Let’s explore physical properties of matter in greater 

depth. Many students make the common mistake of thinking that mass and 

volume are physical properties of matter. In fact, they’re not! Mass and 

volume of a substance can change depending on the size of the sample. If 

you have a large chunk of quartz and a small particle of quartz, each sample 

will have a different mass and volume. Both samples are still quartz, 

however! The same is also true of shape. Even physical state isn’t 

considered a physical property. That’s because some substances, like water, 

can change states—ice, water vapor, and liquid water are different states of 

the same substance. Scientists have identified many different physical 

properties. In this passage, we’ll explore the physical properties of color, 

density, solubility, melting point, boiling point, and conductivity. Color is a 

physical property that you’re likely to notice right away. Some substances 

have specific colors that help us identify them. For example, most plants are 

green because they contain a pigment called chlorophyll. Other substances 

appear as different colors when they’re in different forms, and some 

substances are colorless, such as clear water. Density is a way to describe 

the relationship between a substance’s mass and its volume. In fact, a 

substance’s density equals its mass divided by its unit volume. If the 

molecules and atoms of a substance are closely packed together, the 

substance Understanding Physical Properties of Matter Understanding 

Physical Properties of Matter Discovery Education Science © Discovery 

Communications, LLC Cotton is an example of a substance that is not very 

dense. The temperature at which ice turns to liquid is its melting point. will 

be very dense. A certain volume of a dense substance, such as lead, will be 

heavier than the same volume of a less dense substance, such as cotton. 

Cotton molecules are spaced far apart with air between them. Therefore, 

cotton is has a relatively low density. Solubility refers to how easily a 

substance is dissolved. We often use water to try to dissolve substances. A 

substance like salt or sugar is highly soluble, but a substance like mercury 

won’t dissolve at all. A substance that doesn’t dissolve at all is called 

insoluble. Melting point and boiling point Melting points and boiling points 

are two physical properties related to heat and pressure. A substance’s 

melting point is the temperature at which it changes from a solid into a 

liquid. Some substances have a very low melting point and are liquid at 

room temperature. Boiling point is the temperature at which a substance 

changes from a liquid to a gas. When you see water boiling, it’s changing to 

a gas. If you let it boil long enough, all of the water molecules will leave the 

pan. The boiling point of a substance also depends on pressure. At higher 

elevations, there is less atmospheric pressure. As a result, water in the 

mountains will boil at a lower temperature, and thus faster, than at sea 

level. Conductivity is the ability of a substance to conduct electricity. Some 

metals, like copper, conduct electricity very well. The electrical wires in your 

house are made of thin strands of conductive metal. Other substances, like 

glass, do not conduct electricity. Glass is called an insulator because it 

prevents electrical current from moving. What do you think is the most 

important characteristic to study when learning about matter? 
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Mass: 

 A MEASURE OF THE AMOUNT OF matter IN AN OBJECT 

 UNITS IN grams and KILOGRAMS 

 MEASURED USING TRIPLE BEAM balance. 

Volume:  

 A MEASURE OF THE space AN OBJECT OCCUPIES 
 UNITS IN centimeters cubed (cm³) OR milliliters (mL). 
 Regular objects measured using a ruler. (lxwxh) 
 Irregular objects measured using water displacement 

Density: 

 DENSITY IS A COMPARISON OF AN OBJECT’S MASS TO ITS 

VOLUME. 

 DENSER objects sink. 

 LESS DENSE OBJECTS float. 

 THE DENSITY OF WATER IS 1.0 G/CM³. 

 D = M/V (DENSITY = MASS / VOLUME) 

 

Electrical Conductivity: 
A material that allows electricity to pass through it 

easily. 

Thermal Conductivity: 
A material that allows heat energy to pass through it easily. 

_________________________ are excellent conductors of heat and 

electricity! 

Matthew has six cubes of different materials. Each cube has a mass of 

10 grams (g). Matthew sorts the cubes into two groups using one 

physical property. 
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SC.8. P.8.5-Atoms and the Periodic Table 
 

Step 1: 

 

Nucleus: The positively charged center of an atom. 

Proton: The positively charged particles in the nucleus of an atom. 

Neutron: Particles in the nucleus that have no charge. 

Electron: Negatively charged particles in atoms. Found outside the 
nucleus in an area called the electron cloud. 

 

 
 

 

Particle Charge Location 
Proton positive nucleus 

electron negative Electron cloud 

Neutron No charge nucleus 
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Step 2: 
 
 

The acronym A.P.E. M.A.N. can be used to help 

determine the number of p+, n0 & e- an atom has. 

Here’s how: 

The Atomic number is the number of Protons 

Electrons.(A.P.E.) 

The Mass number is the Atomic number minus the 

number of Neutrons. 

(M.A.N.) 

 
 

Step 3: 

The table lists the densities of four metals.  

Metal 

 Aluminum  

Chromium  

Magnesium  

Silver Density (g/cm3 ) 2.70 7.19 1.74 10.5 
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SC.8. P.8.5 Part 2 - Pure Substances, Mixtures, Acids, Bases 

Step 1: Guided Notes 

Pure Substances can be an element from the periodic table, or two or 

more elements chemically bonded together. 
 

Elements: These are chunks of all of the same type of atoms. 

You can easily identify elements because they are found on the periodic 

table. 
 

Compounds: When two or more elements are combined chemically by 

being bonded. 

Compounds turn into a new substance with completely new properties. 

EX. Sodium is a silvery substance that will explode when placed in water. 

Chlorine is a green gas that will dissolve your lungs. When they bond, they 

form salt which is completely different. 
 

Mixtures are when two or more different substances are combined 

physically (in the same place), but not chemically bonded together. 

Heterogeneous Mixture: Two or more substances that are combined 

physically, but not chemically bonded. You get different amounts in each 

sample. 

Examples: Chex Mix, Italian Dressing, Concrete 
 

Homogeneous Mixture: When one substance is dissolved throughout 

another substance in equal amounts. You get the same amounts in each 

sample. 

Examples: Coffee, Air, Sweet Tea 
 

Acids: Substances from 0 (most acidic) to 6 (least acidic) on the pH scale. 

sour taste. 

Bases: Substances from 8 (least acidic) to 14 (most acidic) on the pH scale. 

bitter taste. 

Salts:  Salts result when an acid and a base neutralize each other. 
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Step 3:  Classify each of the pictures below by placing the correct 

label in the blanks below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Draw It! Explain It! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Element 

 

Compound 

Mixture 

Molecules 
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Step 1: 

 

Physical and Chemical Changes 

SC.8. P.9.2 
Physical Changes result when there is a rearrangement to the 

molecules of a substance. The molecules themselves stay the same. 

Ex: Changes in state of matter, shape, size, volume, mass, weight, and 

density. 

Chemical Changes occur when the molecules of a substance are 

broken apart and changed into a new substance with new properties. 

Ex: Bubbling and fizzing, light production, smoke, and presence of 

heat.  

How Temperature Affects Chemical Reactions 
The rate of a chemical reaction will increase when heat is added. 

The rate of a chemical reaction will decrease when heat is removed. 

Law of Conservation of Mass 

Mass cannot be created or destroyed just changed from one form to 
another. 

 

 

 

 

 

Step 2: 

OBJECT/SCENARIO PHYSICAL CHEMICAL 

WATER 
CHANGING 
STATES 

  

RUSTY NAIL   

YOU ARE 
CAMPING AND 
CHPPED SOME 
WOOD 

  

YOU BURNED THE 
WOOD YOU 
CHOPPED 

  

WARMING A 
HAMBURGER BUN 

  

TOASTING A PIECE 
OF BREAD 

  

ROTTING APPLE   

 

 

 

 

 

Physical Change Indicator Chemical Change Indicator 

Ca   Can be reversed. 

• No new substances 
Ex: change to states of 
matter 

• New substance formed 

• Can’t be reversed 

• Production of a new color, odor, energy, 

•  and gas 
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Step 2:   

For the following, write physical change if the change that has occurred is 

a physical change and chemical change if the change that has occurred is a 

chemical change.  Use the table above to help if you run into trouble: 

Rubbing Alcohol evaporates in your 
hand___________________________ 
Because: 

Hydrogen peroxide bubbles when put on a 
cut________________________ 
Because: 

 

Aluminum foil is cut in half_________________________ 

Because: 

Milk goes sour ________________________ 
Because: 

Jewelry tarnishes__________________________ 
Because: 

 

Rust forms on a nail left outside__________________________ 
Because: 

Water evaporates from the surface of the 
ocean____________________ 
Because: 

 

Gasoline is ignited___________________________ 

Because: 

 

1. Butter melts on warm toast_________________________ 
Because: 

 

2. Clay is molded into a new shape_____________________ 
Because: 

 

3. Your body digests food_______________________ 
Because: 

 

4. Bread becomes toast_________________________ 
Because: 

 

5. You fry an egg_____________________________ 
Because: 

 

6. You take an antacid to settle your stomach_______________________ 
Because: 

 

7. A juice box in the freezer freezes___________________________ 
Because: 

 

8. A match is lit__________________________ 
Because: 
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Step 3: (Check Your Understanding) 

Consider burning paper and making a pie. Why would these actions 

be classified as chemical changes? 

A. They change densities. 

B. They create new substances. 

C. They change the state of matter. 

D. They are actually physical changes 

 

George painted a picture on a canvas, and he mixed some colors 

together because he wanted to make a particular shade of blue. 

Mixing paint is an example of what kind of process? 

A. chemical change 

B. physical change 

C. forming a compound 

D. dissolving one substance into another 

 

Charlotte poured some baking soda into a model volcano filled with 

vinegar. It frothed and bubbled and fizzed, but when it finally 

stopped, the liquid in the model looked just like vinegar. What is the 

best question for her to ask in order to determine if a chemical 

change occurred? 

A. Did a gas form? 

B. Did a solid disappear? 

C. Did any of the atoms disappear? 

D. Did different molecules form?  

 

 

  

 

 

 

Water can occur as liquid water, water vapor, or ice. The water 

molecules move at different speeds when they are in each state. 

 Which of the following best describes the relative speeds at which 

the molecules move in each state? 

A. water vapor- slowest, liquid water-intermediate, ice-fastest 

B.  liquid water-slowest, ice-intermediate, water vapor-fastest 

C. ice-slowest, liquid water- intermediate, water vapor-fastest  

D. ice-slowest, water vapor-intermediate, liquid water -fastest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Comp. Sci. 3 Winter Review  
 

Step 1- Guided Notes 

Seasons, Tides, Moon Phases and Eclipses 

 
DAYS, NIGHTS, YEARS 

• The Earth’s rotation causes day and night to occur. 

• The Earth rotates once every 24 hours. 

• The Earth’s revolution around the Sun is one year. 

• Each year is 365 days. 

TILT OF EARTH’S AXIS 

• The Earth’s axis is tilted by23.5° 

• The Earth’s surface is also curved. 

• These two factors contribute to Earth’s seasons. 

UNEVEN HEATING 

• The Earth’s tilt causes some different latitudes to get different amounts 

of heat. 

• Hemispheres pointed away the Sun experience summer. 

• Hemispheres pointed toward from the Sun experience winter. 

TIDES 

Tides are the rise and fall of sea levels caused by the Sun and moon’s gravity 

acting on the oceans.       

❖ The Sun and the Moon both influence tides because of their gravity.           

However, the Moon has twice the gravitational pull on our oceans. 

❖ The Moon is much closer than the Sun, so its gravitation pull is greater. 

Spring Tides: When the gravity of the Moon and the Sun combine (Full AND 

New  MOON) in order to increase water levels.  Greater difference between 

high/low tides. 

Neap Tides: When the gravity of the Moon and the Sun are at 90°angles (1st 

AND 3rd QUARTER) and work against each other. Smaller difference 

between high/low tides. 

The Law of Universal Gravitation states: 

❖ The greater an object’s mass the greater its gravity (and vice versa) 

❖ The greater the distance between two objects, the weaker the gravity 

is. (and vice versa) 

 

ECLIPSES 

An eclipse occurs when the shadow of a celestial body, such as the moon, 

falls on another. In a solar eclipse, the moon moves (on its elliptical orbit) in 

front of the Sun. From Earth, it looks like the moon is covering the Sun. 

During a lunar eclipse, the moon passes behind the Earth, blocking sunlight 

from reaching it. Lunar eclipses occur when the Sun, Earth, and Moon are 

very closely aligned. There are usually two solar and two lunar eclipses each 

year, although they might not be visible from your location on Earth. 

• An eclipse occurs when one object casts a shadow on another object 

in space. 

• Eclipses are named after the object that is blocked. 

Solar Eclipses: When the moon casts its shadow on the Earth.  

❖ The Moon is in its New Moon Phase 

Lunar Eclipse:  When the Earth casts its shadow on the Moon. 

❖ The Moon is in its Full Moon Pha 

Step 2: 

In the box below, illustrate Earth’s revolution around the sun.  Include 

and label Earth at summer, winter, spring, and autumn/fall: 

 

  

    

 Explain how the tilt of the Earth’s axis and Earth’s movements around   

     the sun cause seasons:   
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Seasons, Tides, Moon Phases and Eclipses 

Step 2: 

 

• What causes Spring tides  

 

 

• Explain what is happening in each letter of the diagram. 
Include phase of the moon, and the type of tide.  

 

 

        

• What causes the occurrence of a Neap tide? 

 

 

• How would the tides be affected if Earth did not have a 
Moon? 

 

 

 

 

 

 

 

 

 Sketch the positions of the Sun/Moon/Earth during a SOLAR eclipse: 

 

 

 

 

 

 

Sketch the positions of the Sun/Moon/Earth during a LUNAR eclipse 

 

 

 

 
 

 

 

 

 

 

Seasons, Tides, Moon Phases and Eclipses 

Step 3  
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One of Earth’s characteristics is that it experiences seasons. 

Higher temperatures result in summer and lower 

temperatures result in winter. Why does the Earth experience 

seasons? 

a. Temperatures on Earth vary from one location to another, 

causing seasons. 

b. Cloud cover is heavier in the winter, blocking radiation from 

the Sun and creating seasons. 

c. As Earth revolves around the Sun, the hemisphere that is tilted 

toward the Sun receives more direct sunlight, causing seasons. 

d. Earth’s orbit around the Sun is elliptical, and Earth is farther 

from the Sun in winter, resulting in seasons. 

 

The diagram shows Earth in its yearly orbit around the Sun. 
During the year, places in the Northern and Southern 
Hemispheres experience seasons because of the tilt of Earth’s 
axis.  

          

  
 
Which statement correctly identifies the seasons in the Northern and 
Southern hemispheres when the Earth is at Position D? 
 
a. It is summer in the Northern and Southern hemispheres because 
the Earth tilts as it rotates around its axis. 
b. It is winter in the Northern Hemisphere and summer in the 
Southern Hemisphere because the Earth is tilted on its axis. 
c. It is spring in the Northern Hemisphere and Fall in the Southern 
Hemisphere because Earth is farther from the Sun than it is at points 
A and C. 
d. It is summer in the Northern Hemisphere and winter in the 
Southern Hemisphere because the northern part of Earth, titled 
toward the Sun, gets more of the Sun’s energy. 

 
How often do neap tides occur? 

a. about once a month 

b. about twice a month  

 c. about once a year  

 d. about twice a year 

 

Mary’s family lives near the beach. Every day there are high tides and 
low tides. Mary notices that sometimes the high tides are higher and 
the low tides are lower than they are at other times. She realizes that 
this happens in a predictable pattern. What causes the highest of high 
tides and the lowest of low tides to occur?  

a. The season changes and the temperature differences affect 

the    water levels. 

b. The Sun, the Moon, and Earth are lined up in a straight 
line. 

c.  The Moon is in the first-quarter and last-quarter phases. 
d. Earth's axis changes the direction in which it is tilted.  

 

Kyle and Ryan are camping in Ryan's backyard in order to watch a 

lunar eclipse through a telescope that they have set up. Which of the 

following describes the positions of Earth, the Moon, and the Sun 

during a lunar eclipse? 

 a. The Sun passes between Earth and the Moon. 

 b. The Moon passes between Earth and the Sun. 

 c. Earth passes between the Moon and the Sun. 

 d. The Sun and the Moon pass Earth at the same time

  


