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Pre-Algebra
Solving Multi-Step Equations

Reverse PEMDAS

One systematic way to approach multi-step equations is Reverse PEMDAS. PEMDAS describes
the order of operations used to evaluate an expression. Solving an equation is the opposite of
evaluating it, so reversing the PEMDAS order of operations seems appropriate.

The guiding principles in the process are:

e Each step works toward isolating the variable for which you are trying to solve.
e Each step “un-does” an operation in Reverse PEMDAS order:

. Inverses -
SU btraCtlon < > Addltlon Note: Logarithms are the
L. P Inverses _ Lo . inverse operator to exponents.
Division - = Multiplication This topic is typically covered in
Exponents P Inverses _ Loga rithms the second year of Algebra.
Parentheses < Inverses _ Remove Parentheses (and repeat process)

The list above shows inverse operation relationships. In order to undo an operation, you
perform its inverse operation. For example, to undo addition, you subtract; to undo division,
you multiply. Here are a couple of examples:

Example 1 Example 2
Solve: 3x—4=14 Solve: 2:-(2x+5)—-3=-5
Step 1: Add 4 +4 +4 Step 1: Add 3 +3 +3
Result: 3x =18 Result: 2-(2x+5) =-2
Step 2: Divide by 3 +3 +3 Step 2: Divide by 2 =2 =2
Result: x =6 Result: (2x +5) =-1
Notice that we add and subtract before we Step 3: Remove parentheses
multiply and divide. Reverse PEMDAS. Result: 2x+5 =-1
Step 4: Subtract 5 -5 -5
With this approach, you will be able to Result: 2x =6
. . : Divi 2 + +
solve almost any multi-step equation. As Step 5: Divide by 2 2
you get better at it, you will be able to use Result: X = =3

some shortcuts to solve the problem faster.
Since speed is important in mathematics, learning a few tips and tricks with regard to solving
equations is likely to be worth your time.
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