2.0 Order of Operations
	 Problem 
	Evaluate the following arithmetic expression: 3+ 4 x 2 


[image: image1.png]Solution
3+4x2
=3+8

=11




 It seems that each student interpreted the problem differently, resulting in two different answers. Student 1 performed the operation of addition first, then multiplication; whereas student 2 performed multiplication first, then addition. When performing arithmetic operations there can be only one correct answer. We need a set of rules in order to avoid this kind of confusion. Mathematicians have devised a standard order of operations for calculations involving more than one arithmetic operation.
2.0 Order of Operations Continued

Rules for Order of Operations

B.E.D.M.A.S

	 Rule 1: 
	First perform any calculations inside parentheses. 

	Rule 2: 
	Next perform all multiplications and divisions, working from left to right. 

	Rule 3: 
	Lastly, perform all additions and subtractions, working from left to right. 


[image: image2.emf]
 The above problem was solved correctly by Student 2 since she followed Rules 2 and 3.
2.0 Order of Operations Continued
	 Example 1: 
	Evaluate each expression using the rules for order of operations. 


[image: image3.png]Solution: Order of Operations
Operation
Multiplication
|Addition





	 In Example 1, each problem involved only 2 operations 


2.0 Order of Operations Continued
	The next four examples have more than two operations. 


[image: image4.png]Example 2: Evaluate 3 + 6 x (5 +4) + 3 - 7 using the order of operations.

Solution: Step1: 3+6x(5+4)#3-7 = 3+6x9+3-7 Parentheses
Step2: 3+6x9+3-7 =3+54+3-7 Multiplication
Step3: 3+54+3-7 =3+18-7
Step4: 3+18-7 =21-7 Addition
Step 5: 21-7 =14 Subtraction
Example 3: Evaluate 9- 5+ (8 - 3) x 2 + 6 using the order of operations.
Solution: Step1: 9-5+(8-3)x2+6 = 9-5+5x2+6 Parentheses
Step2: 9-5+5x2+6  =9-1x2+6  Division
Step3: 9-1x2+6 =9-2+6 Multiplication
Step4: 9-2+6 =7+6 Subtraction

Step5: 7+6 =13 Addition




	In Examples 2 and 3, you will notice that multiplication and division were evaluated from left to right according to Rule 2. Similarly, addition and subtraction were evaluated from left to right, according to Rule 3. 


2.0 Order of Operations Continued
[image: image5.png]Example 4:  Evaluate 150 + (6 + 3 x 8) - 5 using the order of operations.

Solution:  step 1: 150 + (6 + 3x 8)-5 = 150 + (6 + 24) - 5 Multiplication inside

Parentheses
Step2: 150 +(6+24)-5 = 150+30-5 Addition inside

Parentheses
Step 3: 150 +30-5 =5-5 Division

Step4: 5-5 =0 Subtraction




When two or more operations occur inside a set of brackets these operations should be evaluated according to rules 2 and 3
[image: image6.png]Example 5: Write an arithmetic expression for this problem. Then evaluate

Solution:

the expression using the order of operations.

Mr. Smith charged Jill $32 for parts and $15 per hour for labor to
repair her bicycle. If he spent 3 hours repairing her bike, how
much does Jill owe him?

32+3x15=32+3x15=32+45=77

Jill owes Mr. Smith $77.




[image: image7.png]‘Summary: When evaluating arithmetic expressions, the order of operation:

« Simplify all operations inside parentheses.
« Perform all multiplications and divisions, working from left to
right.

« Perform all additions and subtractions, working from left to
right.




2.1 Integers
Integers – are a set of whole numbers and their opposites. 
Example: 

(+1, -1) (+2, -2) (+3, -3) (+4, -4)…… and so on 

Where do we use Integers in everyday life? 

· Temperature 

· Money 

· Stock Market 

· Sports (golf) 

· Retail Stores (sales, stock, profits/loss) 

· Populations 

· Banking 

2.1A Multiplication Integers
Rules for Multiplying Integers: 

(+) x (+) = (+) 




(+) x (-) = (-) 

(-) x (+) = (-) 




(-) x (-) = (+) 

Examples: 

(+6) x (+2) = (+12) 


(+6) x (-2) = (-12) 

(-6) x (+2) = (-12) 



(-6) x (-2) = (+12) 

2.1B Addition of Integers
Rules for Addition of Integers: (direction of movement on number line) 

(+) + (+) = 



(+) + (-) = 

(-) + (+) = 



(-) = (-) = 
Or

Take the number in the question with the highest absolute value and the answer will have its positive or negative value.

(-4) + (+3) = (-)

Because 4 has a larger absolute value

Find the difference in the absolute values of the numbers in the question
(-4) + (+3) = (-)


4 – 3 = 1

(-4) + (+3) = (-1)

Examples: 

(+2) + (+3) = (+5) 



(+2) + (-3) = (-1) 

(-2) + (+3) = (+1) 



(-2) + (-3) = (-5) 

2.1 Class Assignment for Integers
In Class Assignment: 

(+6) x (+2) = 



(-3) + (-3) = 

(+6) + (-2) = 



(+8) x (-4) = 

(+4) x (-3) = 



(+6) x (-4) = 

(-6) + (+2) = 



(-14) x (+6) = 

(-6) x (-4) = 



(-10) x (-4) =
2.1 Subtraction of Integers
[image: image8.png]Subtract Integers
(Keep, Change, Change)

You do not subtract, you add the
opposite of the number.

1) Keep — the sign of the first
number in the problem
2) Change — the subtraction
(-) sign to an addition (+)
SN

3) Change the sign of the
number behind the subtract to
it’s opposite (Change a negative to
a positive and a positiveto a
negative)
4. Use the rules for adding
integers.

Ex: (-7) —(-4) =
K C C
D+ (+a)=-3




2.1 Division of Integers
[image: image9.png]If the signs are the same, you
divide and the quotient is
positive.

Same sign = positive (+)
) ==
G+ =)
-4) + (-2) = (+2)

If the signs are different, you
divide and the quotient is
negative (-).

Different signs = negative (-)
H+E)=0C)
G+ =)
(-8) =(+2) = (-4)

** In problems with more than two
factors, an even number of negatives (2,
4) will be a positive answer. An odd
number (1.3,5) will be a negative answer.




2.2 Fractions

 Fraction – is a number that represents part of something. 
Numerator – The top number in the fraction. Tells how many of parts of the whole are being referenced. 
Denominator – The bottom number is the fraction. Tells how many equal parts are in the whole. 
3<- numerator (parts you are talking about) 
8<- denominator (equal parts in the whole)
2.2 Equivalent Fractions

Equivalent Fractions – are fractions that name the same amount in different proportions.
Example: In the following examples the operation that is highlighted is done to the numerator and the denominator to create the equivalent fractions. When using division this is often referred to as simplifying or reducing to lowest terms.
½ = 1/2 (x 4 to both numerator and denominator) = 4/8
2/4 = 2/4 (÷ 2 to both numerator and denominator) = ½
2.2 In-class Assignment
[image: image10.png]Equivalent Fractions

Find the missing numbers in the equivalent fractions below. (REMEMBER TO SHOW ALL WORK).

12 4 12 6 24 4 8

Reducing Fraction

Reduce each of the following fractions to its lowest terms. (REMEMBER TO SHOW ALL WORK).

2 35 1 8

4 40 16 36




2.3 Improper Fractions and Mixed numbers.

[image: image11.png]Improper Fractions
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[image: image12.png]So an improper fraction is a fraction where the top number (numerator) is greater than or equal to
the bottom number (denominator): it is top-heavy.

‘ Can be Equal

What about when the numerator is equal to the denominator? For example ¥, ?

Well it is the same as a whole, but it is written as a fraction, 50 most people.
agree itis a type of improper fraction.

Improper Fractions or [Viixed Fractions

We can use either an improper fraction or 3 mixed fraction to show the same amount. For
exsmple 1%, = 7/, shown here:

1 3/.




[image: image13.png]Converting Improper Fractions to Vlixed Fractions
To convert an improper fraction to a mixed fraction, fllow these steps:

* Divide the numerator by the denominator.
‘ « Wirite down the whole number snswer
« Then write down any remainder above the denominato,

Example: Convert 11/4 to a mixed fraction.

Divide:
~> 11+ 4 =2 with a remainder of 3

Write down the 2 and then write down the remainder (3) above the denominator (4),
like this:

Converting Viixed Fractions to Improper Fractions
To convert 2 mixed fraction to an improper fraction, follow these steps:

« Multiply the whole number part by the fraction's denominator.

‘ + Add that to the numerstor
« Then write th reuit o top ofthe denominator.

Example: Convert 3 %; to an improper fraction.
Multiply the whole number by the denominator:
~ 3x5=15
‘Add the numerator to that:
~ 15+2=17
Then write that down above the denominator, like this:

17

B




2.4 Adding Fraction

[image: image14.png]There are 3 Simple Steps to add fractions:
« Step 1: Make sure the bottom numbers (the denominators) are the same

« Step 2: Add the top numbers (the numerators), put the answer over the
denominator

« Step 3: Simplify the fraction (if needed)

Example 1
1
B
P
Step 1. The bottom numbers (the denominators) are already the same. Go straight to step 2.

Step 2. Add the top numbers and put the answer over the same denominator:

Step 3. Simplify the fracti

2
7

In picture form it looks like this:

s + Yy =

Yy =




[image: image15.png]Example 2:

1
R
s

‘Step 1: The bottom numbers are different. See how the slices are different sizes?

GG

We need to make them the same before we can continue, because we can't add them like that.

“The number °6" is twice as big s "3", 5o to make the bottom numbers the same we can multiply
the top and bottom of the first fraction by 2, like thi

o

x2

Important: you multiply both top and bottom by the same amount,
o0 keep the value of the fraction the same.

Now the fractions have the same bottom number ('6")

(& (=

The bottom numbers are now the same, so we

‘and our question looks like this:

gotostep2.




[image: image16.png]: Add the top numbers and put them over the same denominator:

2 1 241

E]
3
In picture form it looks like this:

3

(& (v @

‘Step 3: Simplify the fraction:

In picture form the whole answer looks like this:

3/¢ -

(# (v G




2.5 Subtracting Fractions

[image: image17.png]There are 3 simple steps to subtract fractions

Step 1. Make sure the bottom numbers (the denominators) are the same

Step 2. Subtract the top numbers (the numerators). Put the answer over the
same denominator.

Step 3. Simplify the fraction (if needed).

Example 1

alw

1
a

‘Step 1. The bottom numbers are already the same. Go straight to step 2.

‘Step 2. Subtract the top numbers and put the answer over the same denominator:

‘Step 3. Simpliy the fraction:




[image: image18.png]Example 2:

Step 1. The bottom numbers are different. See how the slices are different sizes? We need to
make them the same before we can continue, because we can't subtract them like this:

11,

w (v

To make the bottom numbers the same, multiply the top and bottom o the first raction (1/3 ) by
3 ke thiss

x3

-y

(

x3

And now our question looks like this:

w (v

The bottom numbers (the denominators) are the same, so we can go to step 2.




[image: image19.png]Step 2. Subtract the top numbers and put the answer over the same denominator:

In picture form it looks like this:

w (v (&

Step 3. Simplify the fraction:




2.6  Multiplying Fractions

[image: image20.png]There are 3 simple steps to multiply fractions

1. Multiply the top numbers (the numerators).
2. Multiply the bottom numbers (the denominators).

3. Simplify. the fraction if needed.




[image: image21.png]Example:

Step 1. Muitiply the top numbers:

1
2

Step 2. Multiply the bottom numbers:

1x2

12
2°5 T2xs 1

Step 3. Simplify the fractior




 [image: image22.png]With Pizza

Hereyou com see it piza .
12z 2 1
7Xs 1
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. and do you see how two-tenths is simpler s one-fifth?




2.7 Dividing Fractions
[image: image23.png]There are 3 Simple Steps to Divide Fractions:

Step 1. Tur the second fraction (the one you want to divide by) upside down
(this is now a reciprocal).

Step 2. bulipl the fst fracton by that recprocal 2 4. 8

3 x 1 =

Step 3. Simplify the fraction G needed) Reciprocal

Example:

Step 1. Tum the second fraction upside down (it becomes 2 reciprocal):
1
L becomes =
B 1

Step 2. Multply the first fraction by that reciprocal

(multiply tops ...)
1,5 _1xe 5
2 71 2x1 2
(... multiply bottoms)
Step 3. Simplify the fraction:
s
£

3




2.8 Decimals, Fractions and Percents (Equivalent)
[image: image24.png]Decimals, Fractions and Percentages are just different ways of showing the same value:
A Half can be written...
A5 3 fraction: A

0.5
50%

A Quarter can be witten...

s a fraction: EA

A a percentage: 25%
Here, have a pay with it yourse:
AT Eaamamammm]
) A AnaC!
0ottt 1
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[image: image25.png]Conversions

FROM PERCENT TO DECIMAL

To convert from percent to decimal : divide by 100, and remove the *%" sign.

The easiest way to divide by 100 is to move the decimal point 2 places to the left:

From Percent To Decimal

75% 0.\7/6 0.75  move the decimal point 2 places to the
ucss left, and remove the “%" sign.




[image: image26.png]FROM DECIMAL TO PERCENT

To convert from decimal to percent : multiply by 100, and add a *%" sign.
The easiest way to multiply by 100 is to move the decimal point 2 places to the right:

From Decimal To Percent.

0125 0g192,5 12.5% move the decimal point 2 places to the

Focit right, and add the "%’

FROM FRACTION TO DECIMAL

The easiest way to convert a fraction to 3 decimal is to divide the top number by the bottom
number (divide the numerator by the denominator in mathematical language)

Example: Convert ¥; to a decimal

Divide 2 by

04

Answer: /5 = 0.4

FROM DECIMAL TO FRACTION

To convert 2 decimal to a fraction needs a lttle more work.

Example: To convert 0.75 to a fraction

steps Example
First, write down the decimal “over the number 1 =
Multply top and bottom by 10 for every number after the 0.75 x 100
decimal point (10 for 1 number, 100 for 2 numbers, etc) Tx100
(This makes 3 corretly formed fraction) =
is makes 3 c rmed fraction) =
3

Then Simplify the fraction




[image: image27.png]FROM FRACTION TO PERCENTAGE
The easiest way to_convert a fraction to a percentage is o divide the top number by the bottom
number. then multiply the result by 100, and add the "% sign.

Example: Convert % to a percentage

First divide 3 by 8: 3 + 8 = 0.375,
‘Then multiply by 100: 0.375 x 100 = 37.5
Add the "%” sign: 37.5%

Answer: 33 =37.5%

FROM PERCENTAGE TO FRACTION
To convert a percentage to a fraction, first convert to a decimal (divide by 100), then use the
steps for converting decimal to fractions (like above).

Example: To convert 80% to a fraction

Steps Example.
Convert 80% to a decimal (=80/100): 08

Write down the decimal “over” the number 1

Multiply top and bottom by 10 for every number after the 0810
decimal point (10 for 1 number, 100 for 2 numbers, etc) Ix10

(This makes a correctly formed fraction) =

4
Then Simplify the fraction E




