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Physical vs. Chemical Change

Big Idea: What is a chemical change and how do you know one has occurred?

Have you ever popped popcorn in a microwave and left it on for two long? When this happens you
get a distinct smell and the popcorn at the bottom looks black. This is because a chemical reaction has
occurred.

Diagram 1

Heated for Heated for
2 minutes |17 : 5 minutes

Corn kernels being heated for 2 Corn kernels being heated for 5 minutes to

MINULES 10 Create POPC O R —— e i i it ——
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HESHRENS SEEERR Exothermic and Endothermic

Big Idea: What happens to the energy during a chemical reaction?

Physical Change vs. C

There is a main differe In a chemical reaction the bonds between the compounds are broken apart so that the atoms can
change the substance just rearrange and form new compounds. It takes energy to break the bonds and then energy is rele~__~
change is when you place when the new bonds form. The law of conservation of energy states that energy cannot be ~
molecules they are justin 88 destroyed it just moves from one object to another. The difference between the amoun*
actually changes and turns@  required and the amount of energy released determines if the chemical reaction i

longer corn (diagram 1). T reaction or an endothermic reaction.
oxygen combine with a lot (

Odor and a color change a Exothermic

Evidence of a chemica Some reactions release a lot of energy when they form
- of energy to break the original bonds. When this happ~
Diagram 1 type of chemical reaction is an exothermic reactio”
Evidences of a chemicall  “heat” or “energy”. In this type of reaction ene:
change include energy @ surroundings. The energy can be in the -
color change, gas prodll  the surrounding areas get warmer =
odor change, and precifl  surrounding areas get warmer -

baking soda is mixed witk

Diagram 1

There are many evide e brokgq gpart so that the atoms can

b b d .eaking and joining of atoms through a
etween‘su stanceg an .aias of the chemicals being mixed. They are

these evidences during » ~.owing the number of atoms before the reaction is

temperature *

decrease, _guations you need to show the reactants and the products (diagram

Qdor forn ,ou start with and the products are what you end with. Similar to an equal

.1, scientists use an arrow, also known as a yield sign, to separate the reactants

. 1S you write your chemical equation it is important to check your chemical symbols.

different Ccov . could make a big difference. For example, CO, Co, and COz look very similar but they

Gas formatio. .erent things. CO is carbon monoxide, while Co is the element cobalt, and CO: is carbon

than this can L

Precipitate: Whe Diagram 1 e coefficient tells

example of a che. Arrow means you how much of the
© Adventuresin IS . yield compound you have
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~<r and the temperd

_<ls colder because the Plus sign separates Products

~oorb the light from the sun td one reactant from many atoms of the
nother element are in the

‘ D ompound
Balancing Chemical Equations
(Eneray | The law of conservation of mass states that mass can not be created or destroyed. This requires
the total mass of the reactants to match the total mass of the products. This can be shown through a
— balanced equations where the total number of atoms for each element on the reactants side matches
During photosynthesis = the total number of atoms for each element on the product side. To make sure your chemical equation
energy, in the form of is balanced you need to follow a few steps (diagram 2). 1. Count the number of atoms for each

light, is absorbed by element on the reactant side and product side by multiplying the subscript by the coefficient. If the
' . number of atoms on the reactant side does not match the number of atoms on the product side for
the reaction. each element, you need to add coefficients to the compound the uneven atoms are located in. Adding
coefficients adds more of the compound. Do this until it is balanced. You can not change the subscript
to balance an equation. If you change the subscript you change the compound itself. For example, in
the equation H + Oz —> H20 you can not balance it by changing the H20 to H20. This changes the
compound from water to hydrogen peroxide.

Diagram 2 How to balance the equations for H + 02 —> H20

© Adventures in ISTEM 2015

1. Count the number of 2. Add a coefficient to the water 3. Add a coefficient to the
atoms for each element on compound on the product side hydrogen compound on the
the reactant side and the to change the 1 atom of oxygen reactant side to change the 2

product side to 2 atoms of oxygen. Then atoms of hydrogen to 4 atoms
count and check again. of hydrogen. Then count and

check again.
H2 + 02 —>H.0

H:, + 02 —>2H.0 2H; + 02 —>2H.0
o0 OO €0 “2 06 mz & 2

H=2 H=2
0=2 O=1 H H=4
0=2
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Name: Class:
Topic: Chemical Equations Date:

Big Idea Question: What happens to the energy during a chemical reaction?

. Notes
Questions

What does a
chemical equation
show?

What is the law
conservation of
mass?

How do you balance
a chemical equation?
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Physical vs. Chemical Change

Define:
1. What is a chemical change?

Describe: Evidence of a chemical change

Evidence Description Example

Energy Change

. Exothermic and Endothermic
Odor Formation

Define:
1. What is the definition of conservation of energy?
Color Change
L Describe:
Precipitate
Exothermic Endothermic
Gas Formation What happens to the
energy?
Compare: Physical Change vs. Chemical Equations
What happens to the
? "
Physical Cha temperature? Define: o -
1. What is the definition of conservation of mass?

Identify: Look at the pictures b
reaction.

Identify: Look at the equation below. Label the coefficient, subscript, yield sign, reactants,
and products.

Beginning:
N2 + H: -> NH;

-> NH3

—> CO2 +H0

Balanced Equau.
Fe203 —->
© Adventures in ISTEM 2015

.ed Equation
As +__ _02—> __ CO2 +____H20
www adventuresinlSTEM.com
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hen balancing chemical equations,
why aren’t you allowed to change the
subscripts in the chemical formula?
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=M hite solid, Reactant
=8 with a temperature
=fey mix the product

temperature is 19°C. Did a chemical
reaction occur? explain
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