Fractions & Mixed Numbers – Add
1. Convert all fractions to common denominators using the Property of One.  Ex. 1/2 × 2/2 = 2/4
2. Add whole numbers (if any).
3. ADD numerators of fractions.
4. KEEP the common denominator.

Simplify if possible.  Improper fractions turn into mixed numbers!

5. Fractions & Mixed Numbers – Subtract
1. Convert all fractions to common denominators using the Property of One.  Ex. 1/2 × 2/2 = 2/4
2. Check to see if you can subtract the numerators of the fractions.  If so, continue.  Otherwise, borrow (regroup) from your whole number before continuing.

3. Subtract whole numbers (if any).
4. SUBTRACT numerators of fractions.

5. KEEP the common denominator.

6. Simplify if possible.  Improper fractions turn into mixed numbers!
Fractions & Mixed Numbers – Multiply
1. Convert all numbers to fractions:

2. Whole numbers have denominator of “1”.

3. Mixed numbers convert – whole × denominator + numerator = new numerator, keep denominator.
4. Multiply numerator by numerator.
5. Multiply denominator by denominator.
6. Simplify if possible.

Fractions & Mixed Numbers – Divide
1. Convert all numbers to fractions:

a. Whole numbers have denominator of “1”.

b. Mixed numbers convert – whole × denominator + numerator = new numerator, keep denominator.

2. KCF or Multiply by the Reciprocal!
a. Keep First Fraction

b. Change Sign to Multiply

c. Flip Second Fraction to Reciprocal

3. Multiply numerator by numerator.
4. Multiply denominator by denominator.
5. Simplify if possible.
Decimal – Add

1. Line up the decimal points.

2. Fill any missing spaces with zeros.

3. ADD right to left.

Decimal – Subtract
1. Line up the decimal points.

2. Fill any missing spaces with zeros.

3. SUBTRACT right to left.

Decimal – Multiply
1. Place the longer number (more digits) on top.

2. Place the shorter number (fewer digits) on the bottom.

3. DO NOT line up the decimals!

4. Multiply normally – like there are no decimals in the problem.

5. COUNT the number of decimal places after the decimal in both (or all) factors.

6. Bring in the decimal from the RIGHT.
Decimal – Divide

Divisor – No Decimal
1. Decimal in dividend “pops” straight up into the quotient.
2. Divide normally.
3. There are NO REMAINDERS!

4. Continue dividing adding “magic zeros” in your dividend until:

a. The decimal terminates (stops)

b. The decimal repeats (use a bar notation)

c. You have gone one past the rounding position.

Decimal – Divide

Divisor – WITH A DECIMAL!!
1. Decimal in divisor moves to the wall – count the spaces!

2. Decimal in the dividend moves the same number of spaces to the right.  (You are multiplying through by a power of 10!)
3. Decimal in dividend “pops” straight up into the quotient.

4. Divide normally.

5. There are NO REMAINDERS!

6. Continue dividing adding “magic zeros” in your dividend until:
a. The decimal terminates (stops)

b. The decimal repeats (use a bar notation)

c. You have gone one past the rounding position.
Powers of 10
Divide
1. The power of 10 is how many times 10 is multiplied by itself.  Example:  103 =10 x 10 x 10 or 1,000.
2. When you divide by a number greater than 1 the answer is SMALLER!
3. When you divide by a number less than 1 the answer is LARGER!
4. For each zero or power of 10 the decimal moves one place to the LEFT (item 2) or RIGHT (item 3)! 
Powers of 10
Multiply
1. The power of 10 is how many times 10 is multiplied by itself.  Example:  103 =10 x 10 x 10 or 1,000.
2. When you multiply by a number greater than 1 the answer is LARGER!
3. When you multiply by a number less than 1 the answer is SMALLER!
4. For each zero or power of 10 the decimal moves one place to the RIGHT (item 2) or LEFT (item 3)!
Order of Operations
1. Complete all operations in PARENTHESES (PEMDAS order inside of parentheses) from left to right.

2. Complete all EXPONENTS (powers) from left to right.
3. Complete all MULTIPLICATION or DIVISION from left to right WHICHEVER comes FIRST.
4. Complete all ADDITION or SUBTRACTION from left to right WHICHEVER comes FIRST!
Commutative Property
1. Numbers can move around addition (+) signs or multiplication signs (×) and produce the same answer.

a. Example
 3 × 2 = 2 × 3, 6 = 6

b. Example
(4 + 1) + 3 = (1 + 4) + 3
2. NOTE:  The numbers “commuted” or moved.
3. Subtraction and Division ARE NOT commutative!
NOTE:  You can have parentheses in a commutative problem!

Associative Property
1. Parenthesis can move around problems which contain only addition (+) signs or multiplication signs (×) and produce the same answer.

a. Example
 3 × (2 × 5) = (3 × 2) × 5, 30 = 30

b. Example
(4 + 1) + 3 = 4 + (1 + 3), 8 = 8

2. NOTE:  The numbers did NOT MOVE the parentheses did.
3. Subtraction and Division ARE NOT associative!
Parentheses does not always mean associative!  Do they move?
Identity Property of Addition
1. You can add zero (0) to any number and it keeps its identity.

a. Example
 1,309 + 0 = 1,309

b. Example
0 + 8.2 = 8.2

Identity Property of Multiplication
1. You can multiply any number by one (1) and it keeps its identity.

a. Example
 87 × 1 = 87

b. Example
1 × 1.3 = 1.3

Distributive Property
1. You can multiply a sum or difference by a number using parentheses.  Multiply each term by the number outside the parentheses.

a. Example
8(10 + 2) = (8 ×10) + (8 ×2)

b. Example
5(n — 3) = (5 × n) — (5 × 3)

