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Power Example
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Energy Flow
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Balancing Chemical Equations

1. Write the chemical equation.

© Hydrogen Reactants Products
@ Carbon HCI CO,
@ Oxygen <’+G &+‘+%
. Chlorine CaCoO; CaCl, H,O
QCalcium HCI + C

aCO; — CaCl, + CO, + H,0

2. Count the number of each type of atom on both sides.

Reactants Products

Hydrogen O O O
Carbon ® ®

X
Oxygen @ @ @ o0 @ .;?
4

Chlorine . . .
Calcium O O

Missing a hydrogen atom and a chlorine atom on the reactant side. : O
These can only be added as a HCI molecule.



Balancing Chemical Equations

3. Add coefficients to balance the equation.

© Hydrogen Reactants Products
@ Carbon HCI C02
‘ Oxygen G @
@ chiorine ‘. CaCo;, CaCl, °
QCaIcium
2HC| + CaCO3% CaC|2 + C02 + H20
Reactants Products
Add
Hydrogen O OO /

Carbon
Oxygen

O

O

- N
Chlorine .

Calcium



Radioactive Decay

Alpha decay Beta decay
Nucleus ejects a helium-4 nucleus Nucleus converts a neutron to a proton
e and electron, ejecting the electron.
C)
Protons | Decrease by 2 Protons Increase by 1
Neutrons | Decrease by 2 Neutrons | Decrease by 1

Atomic number

Decrease by 2

Mass number

Decrease by 4

Atomic number

Increase by 1

Mass number

Stays the same

Gamma decay
Nucleus emits gamma radiation and lowers its energy.

Gamma
ray

Protons | Stays the same
Neutrons | Stays the same
Atomic number | Stays the same
Mass number | Stays the same




Einstein’s Formula

Energy (joules) 17 Mass (kg)
E = mc?

T

Speed of light (3 x 10® m/sec)

Mass difference Energy released

1.000000 kg E = mc?
-0.999988 kg = (0.000012 kg)(3 X 10® m/sec)*
0.000012 kg = 1.1 x 10" joules

1.000000 kg 0.999988 kg

~—

A tiny amount of mass is converted to energy
by the radioactive decay of carbon-14.
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