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How do we describe the structure of atoms? 
 

TEKS 8.5A 

Teacher Map 

What is an atom? 
 Atoms are the smallest unit of 

an element containing the 

critical properties of that 

element. 
 

 Atoms consist of tiny, subatomic 

particles called protons, 

neutrons, and electrons. 

What is the structure of an atom? 
 Nucleus 

o Center of an atom. 

o Consists of  -- 

 Proton(s) – positively charged particle(s). 

 Neutron(s) – particle(s) that have no charge. 

            *Protons and neutrons comprise the majority of an atom’s mass. 
 

 Electron Cloud 
o Spherical orbits around the atom’s nucleus containing electrons. 

 Electron(s) – negatively charged particle(s) moving rapidly 

throughout the electron cloud. 

             *Electrons are much smaller and have less mass than protons or neutrons. 

How are atoms identified? 

 Atomic Number – the number of 

protons in an atom. 

o An atom usually contains the 

same number of protons and 

electrons because opposite 

charges attract.  (Ex.  If an atom 

has 6 positive protons, it will 

attract 6 negative electrons.) 
 

 Mass Number (atomic mass) – the 

total number of protons and neutrons 

in the nucleus. 

o To determine the number of 

neutrons in an atom: 

 
mass number – atomic number = number of neutrons 

o  
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Challenge Problem 

 

F = ma 

 

Force = mass • acceleration 

Force ÷ mass = acceleration 

Force ÷ acceleration = mass 

 

Peter and Mark are moving a new television into their 

college dorm room using a dolly.  The illustration shows 

the mass of the television and the forces being 

applied to move and steady the box.  Calculate the 

acceleration of the television in meters per second 

squared.  Record your answer in the grid.  Be sure to 

use the correct place value. 
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Name ___________________________________  Forces on Objects 

Cut apart all cards.  Calculate the solution to each problem and glue or tape the cards around the edge of the mat based on the answers.  
Answer the Challenge Problem in the center of the mat to complete the project.  Use a formula chart if needed. 

Glue Glue Glue Glue 

A child applied 4 N of force to a 
toy with a mass of 2 kg.  How 
much did the toy accelerate? 

A cart accelerated 6 m/s2 when a 
force of 12 N was applied to it.  
What is the mass of the cart? 

A heavy ball containing 4 kg of 
mass accelerated 5 m/s2.  How 
much force was applied to the 
ball? 

A child’s bike has a mass of 5 kg.  
If the bike accelerates 3 m/s2, 
how much force was applied to 
the bicycle? 

Glue Glue Glue Glue 

A student applied 15 N of force to 
an object with a mass of 5 kg.  
How much acceleration 
occurred? 

If a student desk has a mass of 
5 kg and was accelerated  
2 m/s2, how much force was 
required to move the desk? 

A box accelerated 6 m/s2 after a 
force of 30 N was applied to the 
box.  What is the mass of the 
box? 

A bottle of water has a mass of  
1 kg.  If a force of 4 N is applied 
to lift the bottle, what is the 
acceleration of the bottle of 
water?  

Glue Glue 

A metal stapler with a mass of   
0.5 kg was accelerated 10 m/s2. 
How much force was applied to 
the stapler? 

When a man used 20 N of force 
to lift a lawn tool, the tool 
accelerated 2 m/s2.  What was 
the mass of the lawn tool? 
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Name _______________________________  Date _______________________________ 

TEKS 8.5E investigate how evidence of chemical reactions indicate that new substances with different 
properties are formed and how that relates to the law of conservation of mass. 

1. Methane (CH4) is a combustible substance that will burn in the presence of oxygen.  Once methane burns, carbon
dioxide and water remain.  Which statement indicates that a chemical reaction has occurred when methane burns?

A      Methane contains carbon and hydrogen. 

B        Carbon dioxide and water are produced. 

C        Methane is a compound. 

D      Oxygen is required for combustion.  

2. A science teacher performed a demonstration for her students.  Wearing protective gear, she began by putting 50
g of sugar in a beaker.  Next, she carefully poured 20 mL of sulfuric acid into the beaker.  After approximately one
minute, smoke appeared on the sugar and a solid, black column of carbon slowly rose in the beaker.

The teacher stated that a chemical reaction occurred.  What evidence supports her statement? 

F       The teacher used 50 g of sugar and 20 mL of sulfuric acid. 

G        The smoke, change of color, and carbon column appeared. 

H        The sugar turned slushy when the sulfuric acid was poured into it. 

J           The teacher put on protective gear before performing the demonstration. 

sugar 

sulfuric 
acid
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3.  Jodi wanted to bake a birthday cake.  Using a recipe, she placed the specified amounts of flour, sugar, butter, eggs, 
milk, chocolate, baking soda, and vanilla into a bowl.  She mixed the ingredients together with an electric mixer, and 
then poured the batter into the cake pan.  Jodi placed the pan into the oven and baked at 350°F for 45 minutes.  After 
removing the cake and allowing it to cool, she then spread chocolate icing on the cake. 
 
 
 
 
 
During which step in this process did a chemical reaction occur? 
 
A      Putting the ingredients into the bowl 

B       Mixing the ingredients with the electric mixer 

C        Baking the cake in the oven 

D      Icing the cake once it had cooled 

4.  A group of students completed an experiment.  The students added 5 grams of white powder (NaHCO3) to one 
corner of a plastic bag, and 5 grams of another white powder (CaCl2) to the other corner of the bag.  Next, they 
poured 10 milliliters of phenol red solution into a small plastic cup and placed it inside the bag, being careful not to 
spill the liquid.  Once the bag was sealed, the students allowed the phenol red solution to mix with the powders and 
recorded their observations in the table. 
 
 

     I.     One powder is thicker and chunkier than the other powder when dry. 

    II.      The liquid is dark red in color before it mixes with the powders. 

  III.     Once the substances are combined, the mixture turns orange. 

IV.    Bubbles form in the orange mixture, and gas collects in the bag. 

   V.     One corner of the bag feels warm; the other corner of the bag feels cold. 

 
 
Which observations during the experiments show evidence that a chemical reaction occurred? 
 
F      Statements I, II, and III 

G      Statements II, III, and IV 

H      Statements I, III, and V 

J         Statements III, IV, and V 

 




