
Solving Equations 

Physics is not a math class; however, mathematics is the “language” of Physics – it’s how we 
communicate – so you will need to become fluent in that language. You have all solved simple 
equations in your Algebra 1 class, so let’s look at a simple equation. 

 

5x + 10 = 20 

 

An equation is just a statement that two things (in this case the two things are 5x + 10 and 20) 
are equal. It is just like a sentence in English. Just like nouns don’t make a sentence unless there 
is a verb with them, numbers and letters do not make an equation unless there is an equal sign 
and something on each side of the equal sign. 5x + 10 is not an equation. 5x + 10 = 20 is an 
equation. (Note: You will always lose points on a problem in Physics if you do not write both 
sides of the equation.) 

So let’s identify everything in this equation.  

5x, 10, and  20 are all called terms. Terms are anything separated by a +, -, or =. 
They are equivalent to words in English. The 10 and the 20 are just numbers and are called 
constants. The 5 is called a coefficient. The x is called a variable. These are things you can solve 
for. In your math class, you probably just used x, y, z, or maybe sometimes a, b, or c for 
variables.  

In Physics, the variables all stand for something. For example, m stands for mass, v stands for 
velocity, a for acceleration, and so on. In this class we will use almost every letter of the 
alphabet, with each letter standing for something different. In fact, there are not enough letters 
in the alphabet for everything we will use in physics, so we make a distinction between upper 
case and lower case letters. You can’t use them interchangeably because they mean different 
things. For example, t stands for time while T stands for temperature, v stands for velocity while 
V stands for volume, and p stands for momentum while P stands for power. Actually, even 
using upper case and lower case letters is not enough, so we also use Greek letters –  
For now, don’t worry about what 
each symbol stands for. In each unit we will have several symbols that you will use and you will 
get plenty of practice using them. 

Let’s say you have an equation like 

5x + 10 = 20 

You want to solve for x if you can, which means you want to end up with a statement that says 
x = something. In Physics, all of our math equations mean something, so let’s look at a situation 
that may apply to this equation. 



Solving Equations 

Let’s say we have 5 bags with some marbles in them. Each bag contains the same number of 
marbles. We also have 10 marbles not in a bag. We want to solve to find out how many marbles 
are in each bag. (I know we could just look in the bags, but we aren’t going to do that.) We have 
a scale and the 5 bags and 10 marbles balances out with 20 marbles on the other side.  We can 
represent this situation with our equation 

5x + 10 = 20 

Where x stands for the number of marbles in each bag. 5 times the 
number of marbles in each bag plus 10 marbles is the same as 20 
marbles. 

When we solve equations, we are manipulating how many are on 
each side, but if we make a change to one side of the equation, we 
must make the same change to the other side of the equation so 
that both sides are still equal. It’s the same when I make changes to 
the scale. If I make a change on one side of the scale, I must make 
the same change on the other side for it to still be balanced.  

In our equation, usually what we want to do first is combine like terms. Here, the 10 and 20 are 
both constants, so we want to combine them. We do this by subtracting 10 from each side of 
the equation. There are two ways to write this and I don’t care which method you use; 
however, you will see it both ways in this class so you need to recognize that they are the same. 

One way to write it    Another way to write it 

          5x + 10 = 20    5x + 10 = 20 

 5x + 10 – 10 = 20 – 10         - 10    -10 

                  5x = 10     5x          = 10 

 

On our picture, it looks like this when we take 10 marbles 
away. It should be clear that if we remove 10 marbles from 
each side, the scale will still be balanced. What our equation 
now says is that 5 times the number of marbles in each bag is 
the same as 10 marbles. 

But there is more manipulation that we can do to the 
equation. If we divide both sides of our equation by 5, we can 
find out how what x is, the number of marbles in each bag. 
An equally correct way of doing this is to multiply each side of 
the equation by 5

1 . Here is what each of those methods and 

our scale example looks like. 
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Solving Equations 

Divide by 5   Multiply by 5
1   

5x = 10    5x = 10 

5
5 x = 5

10             5
1 5x = 5

1 10 

   x = 2      x = 2 

 

Again, it should be clear that if we divide what is on both sides of 
the scale by 5 (or multiply by 5

1 ) our scale should remain 

balanced. The scale now shows that the number of marbles in one bag, x, is equal to 2 marbles. 
Notice when we write it, the answer is NOT 2. The answer is x = 2. You will lose points every 
time in Physics if you do not write the x = where your answer goes. 

x 


