VMC Math Tutorials 

Welcome to VMC’s math tutorials. The purpose of this tutorial is to help students with important mathematical topics that they will need to know for next year. At VMC we have an advanced math program. This means secondary 1 students do secondary 2 math.  The whole year is dedicated to the secondary 2 math program but before each secondary 2 topic and chapter, we first cover basic secondary 1 math that you are missing.

The topics that you will cover here are basic but necessary for you to know for next year. You will find several sections about various topics. Each topic, has definitions, explanations and examples to help you understand.

Knowing these basic topics well will really help you next year. Please review this tutorial several times if necessary, until you completely understand and a good idea is to practice these topics using the internet.
GCF (Greatest Common Factor)

Factors:
· A factor is a number that divides perfectly into another number.
· Factors are the numbers you multiply together to get another number.
GCF: stands for Greatest Common Factor. We find GCF between two or more numbers.
Find all the factors
1. Find the factors of the first number.
2. Find the factors of the second number.
3. Select the GCF
Ex: Find the gcf of 10 & 20

10: 1, 2, 5, 10

20: 1, 2 , 4, 5, 10, 20

GCF (10,20) = 10

Multiples
A multiple is the result of repeated addition or the multiplication of a number. A multiple is a number multiplied by 1, by 2, by 3, by 4, by 5…etc. 
Ex:       2 --> 2, 4, 6, 8, 10….        
2,4,6,8… are multiples of 2    
            5 --> 5, 10, 15, 20, 25…  
 5,10,15…are multiples of 5
            7 --> 7, 14, 21, 28, 35. . .  
7,14,21…are multiples of 7
LCM (Lowest Common Multiple)
LCM: stands for Lowest Common Multiple (LCM).
 We find LCM between two or more numbers.
How to find the LCM of two numbers:
Method: list the multiples of both numbers and select the LCM
Ex: Find the LCM of 18 & 24
18: 18, 36, 54, 72
24: 24, 48, 72


LCM (18 & 24) is 72
  Fractions

What is a fraction: there are different ways of thinking about it.

1.  A fraction represents a part of a whole. A fraction represents one piece of something larger. 

Ex: An easy example would be a slice of a pizza. If a pizza was cut into 4 slices and you ate 3     of them, then you ate ¾ of the pizza.
2.  It also represents a division of two numbers. One way to think of a fraction is as a division that hasn't been done yet. 

Ex: 1  means 1 ÷ 2           4 means 4 ÷ 5 

       2


     5

***A fraction is another way of writing a division of two number.
3. It represents a decimal number

Ex: 0.5 (  1  

1.5 ( 15 
                   2

           10
Identification of Simple Fractions 

All fractions have three parts: a numerator, a denominator, and a division symbol. 

Example 1: Find the numerator, denominator, and division symbol for the simple fraction.





3






4    (means 3 divided by 4)
Answer. The numerator is 3, the denominator is 4, and the division symbol is - 
Types of fraction:
Proper fraction: numerator is less than the denominator.  
3/4 
Improper fraction: numerator is greater than or equal to denominator.  5/4
Mixed number: whole number and a fraction.  2 1/3

Equivalent fractions: fractions that represent the same 
1    =     3     =     10     
number. 






2
 6
    20
Reducing fractions
Reducing a fraction (also called simplifying a fraction) simply means making the fraction as small as possible.

Ex:    50     is equal to   1 
        100                        2

To reduce a fraction to lowest terms, divide the numerator and denominator by their Greatest Common Factor (GCF). Divide the numerator and denominator by the largest number that they both have in common.
Ex:
20    What number divides into 20 & 30 perfectly. The answer is 10. 


30

Therefore   20  ÷ 10    which equals    2    this fraction is now reduce completely.

      30  ÷ 10


 3
If you know the GCF of both the numerator and denominator you can reduce the fraction very easily and quickly. If not you simply keep reducing the fraction until your done.
Method 1: Using GCF

Ex:   36   ÷   12   equals    3           This is fast because I used their GCF

        48   ÷   12                  4

Method 2: Using numbers I know divide into both numbers. It could take a few steps.
36   ÷ 2     equals   18  ÷  6  equals    3        Now it is reduced.

48   ÷ 2
      24   ÷ 6                4

Adding and Subracting Fractions
Adding and subtracting fractions with the same denominator is very easy. You simply add or subtract the numerators and keep the same denominator. (Do not + or – the denominators) 
1   +   2    =    3 

4        4           4

Adding and subtracting fractions with the different denominators is more work. 
· You must put both fractions on a common denominator before adding or subtracting their numerators. To do this you must figure out the multiples both denominators have in common.
1  +   2     So what are the common multiples of both 4 and 6. Their LCM, lowest common 

6       4      multiple they have is 12. I know 6x2= 12 and 4x3=12. 
· We can make equivalent like fractions by multiplying the numerator and denominator of each fraction by the factor(s) needed.

1 x 2    +    2 x 3    =>    2   +   6  =   8    we can reduce this by ÷ 4  giving us      2  as final answer
6 x 2          4 x 3
 12      12      12


    ÷ 4                      3
We did not change both fractions but made equivalent fractions to enable us to add them. 1/6 became 2/12 while 2/4 became 6/12. Remember whatever you do to the denominator you must also do to the numerator or else the fraction is not the same.

***Subtraction works the same way.
Multiplying Fractions

Multiplying fractions is an easy process. You simply have to multiply the numerators together and multiply the denominators together. Then reduce you answer. 
Ex:    2  x  3  =   6    we can now reduce the fraction.  6    ÷ 2  =    3
         4      5       20


     

 20   ÷ 2      10

Ex:   2 x 3 (  like saying   2 x 3  = 6

              7

        1    7     7

Dividing Fractions
Dividing fractions is also quite simple, as it is very much like multiplying fraction only with an extra step.

To divide any number by a fraction:

First step: Find the reciprocal of the second fraction. (Flip the second fraction)

Second step: Multiply the numerators together and multiply the denominators together.

Third step: Simplify the resulting fraction if possible.

Ex:  2  ÷  3   (  becomes  2  x  4 =  8     Done. Fraction is already reduced.
       5      4

       5      3     15

Ex:  4  ÷  2   (  becomes  4  x  1 =   4    Done.  (    2   reduced

       7      

       7      2     14                       7

                         Numbers and The Number Line
This section will discuss numbers; whole numbers, decimal numbers, and fractions, as well as a number line.

Whole number: A whole number can’t be a fraction of a number, a percentage, or have a decimal.

Ex: 1,2,3,4,…35…150..etc


Decimal number: 

Our decimal system lets us write numbers as large or as small as we want, by using a a decimal point. Digits can be placed to the left and right of a decimal point, to indicate numbers greater than one or less than one. 

The decimal point helps us to keep track of where the "ones" place is. It's placed just to the right of the ones place. As we move right from the decimal point, there is the tenths, thousandths etc…

Ex: 1.5 or  2.25  or 4.571 or 120.358   etc…
The Number line:
The number line helps us understand whole numbers, decimal numbers and fractions. It visually shows us what they are, how much they are worth and where they belong.
Examples of Number lines:

1.


         2.


  3.
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Exponents
Exponents: An exponent tells us how and times a number is being multiplied by itself.

Ex:    5 x 5 x 5 =  53  

53: 5 is called the base, the 3 is the exponent or the power of the exponent.

Examples:
7 x 7 x 7 x 7 = 74


2.52 = 6.25
2 x 2 x 2 x 2 x 2 x 2 = 26

33 = 27
13 = 1 




42 = 16

Anything to the power of 1 is itself.
21 = 2      
 31 = 3      
  101 = 10  

51 = 5

201 = 20
Anything to the power of 0 is equal to 1.

20 = 1      
 30 = 1      
  100 = 1  

50 = 1

200 = 1

   Expanded Notation
· Writing a number to show the value of each digit.
· It is shown as a sum of each digit multiplied by its matching place value (units, tens, hundreds, etc.)
Examples:    

Standard Form:




Expanded Notation
568 = 500 + 60 + 8      



5 x102 + 6 x 101 + 8 x 10° (or x 1)

7326 = 7000 + 300 + 20 + 6 
   
            7 x103 + 3 x 102 + 2 x 101 + 6 x 1

Practice: Find the expanded notation for the following numbers.
1. a) 872
b) 9503
c) 1200
d) 34 865
e) 407 900 
f) 2 506 000

Solutions:

a) 8 x102 + 7 x 101 + 2 x 10°
b) 9 x103 + 5 x 102 + 0 x 101 + 3 x 10°
c) 1 x103 + 2 x 102 
d) 3x 104 + 4 x103 + 8 x 102 + 6 x 101 + 5 x 10°
e) 4 x 105 + 0 x 104 + 7 x103 + 9 x 102 
f) 2 x 106 + 5 x 105 + 0 x 104 + 6 x103
Proportion

·  A proportion is expressed as an equality between two ratios or rates.

·  Equal fractions are proportional.

Example:

2 : 5 = 4 :10
OR
2   =   4


            5       10

From the above proportion it can be concluded that 2 x 10 = 5 x 4. 

This allows you to calculate a missing term at any given situation.
      Percent
· Percent means "out of 100." We can use the percent symbol (%) as a handy way to write a fraction with a common denominator of 100. 
· For example, instead of saying "8 out of every 100 professional basketball players are female," we can say "8% of professional basketball players are female."

· A percent can always be written as a decimal, and a decimal can be written as a percent, by moving the decimal point two places to the right like this:

0.5 = 50%        0.25 = 25%     1.2 = 120%       0.01 = 10%

· Percents are used everywhere in real life, so you'll need to understand them well. Here are three ways to write the same thing: 

15% = 15/100 = 0.15 

0.5 = ½ = 50%    these are all equal just written differently.
Example: If you receive 12/15 on your math test, what percent did you get on the test?

1. You must do 12 divided by 15 which equals = 0.8
2. You then take 0.8 x 100 (to get your answer in percentage)  and you get = 80%

Therefore you received 80% on your math test.

Example: There are 12 boys in a class of 30 students. What is the percentage of boys in the class?

To determine the percentage of boys in this class, you must calculate the missing term in the proportion  
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                Use “cross multiplication”

    Therefore 12 x 100 ÷ 30 = 40, we may conclude 40% are boys.
Ratio
A ratio allows you to compare two quantities that are of the same nature, the same units.

Example:

 If the heights of two students are 160 cm and 170 cm, the ratio of their heights can be 

              written as 160 :170

Rate
A rate allows you to compare two quantities of a different nature, with different units.

Unlike a ratio, a rate includes units.

Example: 

         If a vehicle travels 320 km in 4 hours, the rate can be written as 320 km.
                                    






           4 h

Unit Rate:

A unit rate is a rate in which the second term has a value equal to 1. 

Example: 
1) It costs 10$ for 5 oranges.           [image: image6.png]$10 $2

Soranges  1orange




2) If a vehicle travels 320 km in 4 hours, the unit rate is calculated by completing the      division.
[image: image61.png]320km B 80km
4hours ~ 1lhour




   
In this particular case, the unit rate is called the speed (Distance /Time).

Practice:

           1.   There are 30 students in a math class. The ratio of boys to girls is 2:3.

a) How many boys and girls are there in the class?

b) What percent of the class are boys?

What percent of the class are girls?

           2. Helen types 135 words in 2.5 minutes. How many words does she type per minute

              (unit rate)?

           3. Bob drove his car 320km in 4 hours.

                a) Calculate his average speed.

                b) At this speed, how far can he expect to travel in 6 hours?

          4. Calculate the missing terms.

              a) 1:2 = 3:____.         b) ___:7 = 6:21.

              c) 18 =  ___ %.            d) 15% of 90 = _____.       e) 10% of ____ = 6.
                  40

Solutions

1.a) 12 boys and 18 girls

   b) 40% boys and 60% girls

2. 54 words/min

3. a) 80km/h

    b) 480 km

4. a) 6 

    b) 2

    c) 45%

    d) 13.5

    e) 60

Perimeter and Area
Perimeter
· Perimeter is the measurement around an object.

· To calculate the perimeter of a shape you simply add all the outer sides.

Rectangle: Perimeter = length + length + width + width

Square: Perimeter = side + side + side + side

Examples:

1) Find the perimeter of a square with side length 5 cm.

Solution: Perimeter = side + side + side + side

5 + 5 + 5 + 5 = 20

Perimeter equals 20cm
    2) Find the side length of a square with a perimeter of 60 cm.

         Solution: Perimeter ÷ 4 = side length

 60 ÷ 4 = 15


Side length equals15cm

            3) Find the perimeter of a rectangle with a length measuring 10cm and a 4cm width.

Solution: Perimeter = length + length + width + width 

10 + 10 + 4 + 4 = 28

Perimeter equals 28cm

Area:
Area of a Rectangle = length x width

Area of a Square = side x side
Area of a Triangle = base x height
                                          2

Example: 
1) Find the area of a square with side length 5 cm. 
Solution: A = side x side

    5 x 5 = 25

Area equals 25cm2
                      2) Find the area of a rectangle with length 10 cm and width 4 cm equals.
Solution: A = L x W

    10 x 4 = 40

Area equals 40cm2
                      3) Find the area of a triangle with base 20 cm and height 5 cm. 

Solution: A = (b x h) ÷ 2

    (20 x 5) ÷ 2

Area equals 50cm2
                4) Find the width of a rectangle, if the area equals 60 cm2 with a length of 10cm.

                
Solution: you simply divide to calculate its width 
P ÷ L = W

60 ÷ 10 = 6cm


Width equals 6cm
Practice:
1) Calculate the perimeter of a

a) square with side length 25 cm.

b) rectangle with length 12 cm and width 8 cm.

2)  The perimeter of a square equals 72 cm. Calculate its side length.

3) Calculate the area of a

a) Square with side length 12 cm.

b) Rectangle with length 17 cm and width 8 cm.

c) Triangle with base 14 cm and height 7 cm.

           4) The area of a rectangle is 120cm2. 

             a) Calculate its width if the length measures 15cm.

             b) Calculate the perimeter of this rectangle.

          5) The area of an equilateral triangle is 80cm2.

             a) Calculate its base if the height measures 8cm.

             b) Calculate the perimeter of this equilateral triangle.
Solutions:
1. a) 100 cm

b) 40 cm

2. 18 cm

                    3.a) 144 cm2
                       b) 136 cm2
                       c) 49 cm2
4. a) 8 cm

    b) 46 cm

5. a) 20 cm

    b) 60 cm
Order of Operations
BEDMAS is a simple way to remember which steps you should do first, second, third etc when you are solving a math equation.
Brackets       Exponents       Division       Multiplication       Addition      Subtraction

· multiply or divide (whatever comes first)
· addition or subtraction (whatever comes first)
Examples
6 + 7 x 8 
= 6 + 7 x 8
 
= 6 + 56 

= 62   

16 ÷ 8 – 2
= 16 ÷ 8 - 2 

 
= 2 - 2 


 
= 0   

(25 - 11) x 3 
= (25 - 11) x 3 
 
= 14 x 3 

 
= 42  

Example 2:   Evaluate 3 + 6 x (5 + 4) ÷ 3 - 7 using the order of operations. [image: image7]
	
	
	3 + 6 x (5 + 4) ÷ 3 - 7
	
	
	

	
	
	3 + 6 x 9 ÷ 3 - 7
	
	
	

	
	
	3 + 54 ÷ 3 - 7
	
	
	

	
	
	3 + 18 - 7
	
	
	

	
	
	21 – 7

=14
	
	
	


	Example 3:  
	Evaluate 9 - 5 ÷ (8 - 3) x 2 + 6 using the order of operations.

	

	
	9 - 5 ÷ (8 - 3) x 2 + 6

9 - 5 ÷ 5 x 2 + 6

9 - 1 x 2 + 6

9 - 2 + 6

7 + 6

=13




In Examples 2 and 3, 
· You will notice that multiplication and division were done from left 
· Also, addition and subtraction are done from left to right

	Example 4:  
	Evaluate 150 ÷ (6 + 3 x 8) - 5 using the order of operations.

	[image: image8]

	
	150 ÷ (6 + 3 x 8) - 5

150 ÷ (6 + 24) - 5

150 ÷ 30 - 5

5 – 5

= 0




Examples with exponents:
Simplify 4 + 32    To solve this, you must first complete the exponent then add in the 4:

4 + 32 


 4 + 9  

= 13
Simplify 4 + (2 + 1)2
4 + (2 + 1)2


 4 + (3)2         

4 + 9 = 13
 

Practice 
Here are a couple of stencils to help you practice some of the topics that were discussed with the answers.. 
Stencil 1
1. List the factors of 24?


2.
What is the LCM of 6 and 9?

3.
What is the LCM of 24 and 30?

4.
What is the LCM of 25 and 30?

5.
Write [image: image9.png]23x23x23x23



 as a power.

6.
Express [image: image10.png]2x10°+3x10* +8x10°+1x10°+5x10+2x1



 in standard form.

7.
Express [image: image11.png]1.234 x 10°



 in standard form.

8.
Calculate [image: image12.png]


.

9.
Evaluate the expression [image: image13.png]3
(3+22")+2455°



. Show your work.

10.
What is the GCF of 28 and 126?

11.
Calculate.

[image: image14.png]




12.
Calculate.

[image: image15.png]




13.
Solve 

[image: image16.png]




14.
Solve 

[image: image17.png]




15.
Solve 

[image: image18.png]




16.
Solve 

[image: image19.png]



17.
Calculate
[image: image20.png]




18.
Calculate

[image: image21.png]




19.
Which of the following is greater product? 

a. [image: image22.png]



b. [image: image23.png]




20.
Which of the following is greater quotient? 

a. [image: image24.png]



b. [image: image25.png]



Answer Section

             1.  24 : 1,2,3,4,6,8,12,24


2.
LCM = 18

3.
LCM = 120

4.
LCM = 150

5.
[image: image26.png]234





6.

238 152

7.

1 234 000

8.
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9.
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10.
GCF = 14

11.
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12.


[image: image30.png]



13.

[image: image31.png]




14.
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15.


[image: image33.png]



16.


[image: image34.png]



17.
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18.
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19.
a. has the greater product.
20.
a. has the greater quotient.
Stencil 2

1.
 List all its factors 45.

2.
List all its factors of 49.

3.
What is the GCF of 12 and 16?

4.
What is the GCF of 120 and 240?

5.
What is the LCM of 6 and 9?

6.
Write [image: image37.png]


 as a repeated multiplication.

7.
Write the number 81 as a power in two different ways.

8.
What is the prime factorization of 30?

9.
Write [image: image38.png]Sx8x8x8x8



 as a power.

10.
Calculate.

[image: image39.png]




11.
Calculate.

[image: image40.png]




12.
Solve 

[image: image41.png]




13.
Solve 

[image: image42.png]




14.
Calculate

[image: image43.png]



15.
Calculate 

[image: image44.png]




16.
Calculate
[image: image45.png]




17.
Calculate
[image: image46.png]


 
Answer Section

1.
1, 3, 5, 9, 15, 45

2.
1, 7, 49

3.
GCF = 4

4.
GCF = 120

5.
LCM = 18

6.
[image: image47.png]2x2x2x2x2x%x2





7.


[image: image48.png]31
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8.
[image: image50.png]30=2x3x5





9.
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10.


.
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11.
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12.
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13.
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14.
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15.
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16.
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17.
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