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Course Topics 
  

1. Basic algebraic operations.  Transposition. Rounding errors.  

Significant figures.  Measurements.  Scientific and engineering notation.  

Calculations.  Conversion of numbers. 

  

1. Geometry.  Geometrical shapes and solids. 

  

1. Dimensional analysis.  Unit conversions, unit modifiers, and metric 

measurements such as conversion between metric and the U.S. 

customary system.   

  

1. Logarithms.  Laws of indices.  Solving for the exponent.  Solving for 

any variable, base e, and base 10. Exponential growth and decay. 

  

1. Quadratic equations.  Methods of solutions. 

  

1. Graphical solution of linear equations. 
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Assessments 
  

  

Weekly quizzes, weekly problem sets, midterm 

examination, and final examination. 
  

Grading policy 
  

Grading policy:  

- Weekly Quizzes   (20%)  

- Problem Sets                  (20%)  

- Midterm Exam               (25%)  

- Final Exam   (35%)    

Total                                                  (100%) 
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At the end of Week 1 
 
I know what the Real Number System is. 
I know commutative, associated and distributed 
laws are. 
I can give examples of exact and approximate 
numbers. 
I can quote values to a number of significant 
figures. 
I can solve problems with exponents. 
I can solve problems with roots and radicals 
I can define the terminology in algebraic 
expressions. 
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Ch. 1.1: Numbers 

 The Real Number System includes: 

 Natural numbers, 

 Whole numbers, 

 Positive & negative integers, 

 Rational & irrational numbers. 

 We also work with complex numbers. 
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Irrational 

Numbers: 

2      e 

Rationals: -1/2  1/8   0.56  0.999… 

Pos./Neg. Integers:  

…, -3, -2, -1, 0, 1, 2, 3, … 

Whole Numbers.: 0, 1, 2, 3, 

… 
Naturals: 1, 2, 3, … 

The Real Number System 
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+ - 

The Number Line 

 Real numbers can be represented as 

points on a line. 

0 1 -1 

2 -5/2 

2.25 
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Absolute Value 

 The absolute value of a positive number 

is the number itself. 

 The absolute value of a negative number 

is the corresponding positive number. 

 It represents the distance from the 

number and zero on a number line. 

 Example: |-3| = 3 
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Signs of Inequality 

 Greater than:  

 Example: 5 > -1 

0 

-1 5 
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Signs of Inequality (continued) 

 Less than:  

 Example: -3 < -1 

0 

-1 -3 
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Basic Technical maths(9) 

Ex 1.1 q5-16 
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Answers 
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Reciprocals 

 Every number, except zero, has a 

reciprocal. 

 The reciprocal of a number is 1 divided 

by the number. 

 Example: 

 The reciprocal of 12 is  
12

1
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Denominate Numbers 

 Numbers which represent a 

measurement and are written with units. 

 Example: 

 A temperature of 25 degrees Celsius  

25˚C 
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Literal Numbers 

 We use literal numbers to represent the 

wording of numbers. 

 Example: 

 Five times a number, where x is that 

number 

5x 

 
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Ex 1.1 q 17 and 18 
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Ch. 1.2: Fundamental 

Operations of Algebra 

 The commutative law of addition: 

 Definition:  

 a + b = b + a 

 The associative law of addition: 

 Definition: 

 (a + b) + c = a + (b + c) 
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Fundamental Operations of 

Algebra (continued) 

 The commutative law of multiplication: 

 Definition: 

 a × b = b × a 

 The associative law of multiplication: 

 Definition: 

 (a × b) × c = a × (b × c) 
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Fundamental Operations of 

Algebra (continued) 

 The distributive law of multiplication over 

addition: 

 Definition: 

 a (b + c) = ab + ac 



Copyright © 2005 Pearson Education Canada Inc. 1-20 

Operations on Positive & 

Negative Numbers 

 Addition of 2 numbers of the same sign: 

 Add their absolute values & assign the sum 

their common sign. 

 Addition of 2 numbers of different signs: 

 Subtract the number of smaller absolute 

value from the number of larger absolute 

value & assign to the result the sign of the 

number of larger absolute value. 
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Operations on Positive & 

Negative Numbers (continued) 

 Subtraction of 1 number from another: 

 Change the sign of the number being 

subtracted & change the subtraction to 

addition. 

 Perform the addition. 
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Operations on Positive & 

Negative Numbers (continued) 

 Multiplication & division of 2 numbers: 

 The product (or quotient) of 2 numbers of 

the same sign is positive. 

 The product (or quotient) of 2 numbers of 

different signs is negative. 
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Order of Operations 

1. Operations within specific groupings 

are done first. 

2. Perform multiplications and divisions 

(from left to right). 

3. Then perform additions and 

subtractions (from left to right). 
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Operations with Zero 

 Working with addition & subtraction:  

 a + 0 = a 

 a - 0 = a; 0 - a = -a 

 Working with multiplication & division:  

 a  0 = 0 

 0  a = 0; (if a  0) 

 
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Ex 1.2 q 5-10 and 33 to 36 
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Answers 
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Ch. 1.3: Calculators & 

Approximate Numbers 

 You will want to use one of two general 

types of calculators: 

 A scientific calculator 

 A graphing calculator 

 Be sure to keep the manual for 

reference. 

 Otherwise, check for one on the internet. 
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Approximate & Exact Numbers 

 The final result of a calculation should 

not be written with any more accuracy 

than is proper. 

 We use: 

 Approximate numbers  

 Exact numbers 
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Approximate Numbers 

 Approximate numbers are determined by 

some measurement. 

 Example: a shaft is approximately 1.75 m in 

diameter. 

 Many fractions are approximate.  

  Example: 2/3 = 0.6667 

 Irrational numbers are approximate. 

 Example:  = 3.1415927… 
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Exact Numbers 

 Exact numbers are determined by 

definition or by counting. 

 Example: There are 24 hours in a day, no 

more no less. 

 Example: A car has exactly 4 wheels. 

 On the other hand, a certain town has 

population of approximately 3500 people. 
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Significant Digits 

 Zeros are used in approximate numbers 

to properly locate the decimal point. 

 Except for these zeros, all other digits 

are called significant digits. 
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Significant Digits 

 For example, the following numbers 

have 4 significant digits.  

           497.3 

2.008 

8003 

39.05 

Notice how the 

zeros are 

surrounded by 

natural numbers. 
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Approximate & Exact Numbers 

When adding or subtracting approximate 

numbers, keep as many decimal places 

in your answer as contained in the 

number having the fewest decimal 

places.  

When multiplying 2 or more approximate 

numbers, round the result to as many 

digits as are in the factor having the 

fewest significant digits. 
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Accuracy & Precision 

 Accuracy:  

 the number of significant digits a number 

has. 

 Precision:  

 the decimal position of the last significant 

digit. 
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Example 

 A measurement of 1.125 is more precise 

than a measurement of 1.13. 

 It (1.125) is also considered more precise 

since it is more accurate to 3 significant 

digits and 1.13 has 2 significant digits. 

 



When adding or subtracting 

approximate numbers, keep 

as many decimal places in 

your answer as contained 

in the number having the 
fewest decimal places.  

 

When multiplying 2 or more 

approximate numbers, 

round the result to as many 

digits as are in the factor 

having the fewest significant 

digits. 

 

THIS IS FOR 

APPROXIMATE 

NUMBERS. 

Accuracy:  
the number of significant digits a 

number has. 

Precision:  
the decimal position of the last 

significant digit. Eg 

2041.2 has 5 significant figures and 1 decimal 

place 

0.005 has 1 significant figure an 3 decimal 

places 

 

So to add them 

2041.2 + 0.005 = 2041.205 BUT the fewest 

decimal places is 1 (2041.2) so our answer is 

quoted to 1 decimal place = 2041.2 
 

Multiply them 

2041.2 * 0.005 = 10.206 BUT 0.005 has only 1 

significant digit so the answer is = 10 

 

(Highest = 2041.244 * 0.00544 = 11.104 

Lowest = 2041.150 * 0.00450 = 9.185) 
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Rounding 

 To round off a number to a specified 
number of significant digits, discard all 
digits to the right of the last significant 
digit (replace them with zeros if needed 
to properly place the decimal point). 

 If the first digit discarded is 5 or more, 
increase the last significant digit by 1 (round 
up).  

 If the first digit discarded is less than 5, do 
not change the last significant digit (round 
down). 
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Operations with Approximate 

Numbers 

1. When approximate number are added 
or subtracted, the result is expressed 
with the precision of the least precise 
number. 

2. When approximate numbers are 
multiplied or divided, the result is 
express with the accuracy of the least 
accurate number. 
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Operations with Approximate 

Numbers 

3. When the root of an approximate 
number is found, the result is 
expressed with the accuracy of the 
number. 

4. When approximate numbers and exact 
numbers are involved, the accuracy of 
the result is limited only by the 
approximate numbers. 

 
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Ex 1.3  q 9-20 
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Ch. 1.4: Exponents 

 We use exponents to demonstrate when 

a number is multiplied by itself n times. 

an base 
exponent 

 Only exponents of the same base may 

be combined. 
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Laws of Exponents 

 Product Law: 

nm

n

m

a
a

a 

am  an = a m+n 

 Quotient Law: m > n, a 0 

mnn

m

aa

a



1

m < n, a 0 
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Laws of Exponents (continued) 

(am)n = amn 
 Power Law: 

(ab)n = anbn 

n

nn

b

a

b

a









b  0 
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Zero & Negative Exponents 

 Any number or variable raised to a zero 
exponent 0 is equal to 1. 

 That is: a0 = 1, a  0. 

 A negative exponent is defined by: 

n

n

a
a

1

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Order of Operations 

1. Operations within specific groupings 

2. Powers 

3. Multiplications and divisions (from left to 
right) 

4. Additions and divisions (from left to 
right) 
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Evaluating Algebraic 

Expressions 

 An algebraic expression is evaluated by 
substituting given values of the literal 
numbers in the expression and 
calculating  the result. 
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Example 

 Evaluate the following algebraic 

expression when x = -1. 

     5x3 + 7x2 – 2x + 1  

        = 5(-1)3 + 7(-1)2 – 2(-1) + 1  

        = -5 + 7 + 2 + 1 

        = 5 

 
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Ex 1.4 q 5 -12 
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Ch. 1.5: Scientific Notation 

 How is a very large or a very small 

number expressed? 

 We use express the number in scientific 

notation. 

 We use P  10k  

 The exponent of 10 tells us how many 

decimal places are in the number. 
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Examples 

1. 6.873 1011 = 687 300 000 000 

2. 5.67  10-6 = .000 005 67 

 Check to see how you can use your 

calculator to express numbers in 

scientific notation and perform 

multiplication & division with numbers 

that are expressed in scientific notation. 

 
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Ex 1.5 q 29 to 36 
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Ch. 1.6: Roots & Radicals 

 The square root of a number x is one of 

two equal factors whose product is x. 

144 2  2  2  2  3 3 

= 2  2  3 = 12  
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Roots & Radicals 

 The cube root of a number x is one of 

three equal factors whose product is x. 

3 216  2  2  2  3  3  3 

= 2  3 = 6  

3
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We usually use 

prime numbers to 

give us our simplest 

answer. 

 

 

 

 

A prime number (or 

a prime) is a natural 

number greater than 

1 that has no 

positive divisors 

other than 1 and 

itself.  
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     n Roots 

 The nth root of a number a is one of n 

equal factors whose product is a. This is 

denoted by: 

 
n a

index 

radicand 

radical sign 
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Properties of Roots & Radicals 

1. We define the principal nth root of a to 

be positive if a is positive & to be 

negative if a is negative and n is odd. 

2. The square root of a product of positive 

numbers is the product of their square 

roots. 

baab 
 
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Ex 1.6 q 17 to 24 
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Ch. 1.7: Addition & Subtraction 

of Algebraic Expressions 

 We can work with algebraic expressions 

as we would with any real numbers. 

 Be sure to follow the order of operations. 

 Collect like terms watching for any 

negative terms. 
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Terminology used with 

Algebraic Expressions 

 Monomial:  

 an algebraic expression containing only one 

term. 

 Examples: 3x5, 7, -15x2 

 Binomial:  

 an algebraic expression containing two terms. 

 Examples : 3x5 - 4x, 2x + 7, -15x2 -20 
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Terminology used with Algebraic 

Expressions (continued) 

 Trinomial:  

 an algebraic expression containing three 

terms.  

 Examples: 3x5 - 4x + 1, x3 - 2x + 7 

 Multinomial:  

 Any expression containing two or more terms. 

 Examples : 3x5 - 8x2 + 4x + 1  
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In mathematics, a coefficient is a multiplicative 

factor in some term of a polynomial, a series or 

any expression; it is usually a number, but in any 

case does not involve anyvariables of the 

expression. For instance in 

   

 

 
the first two terms respectively have the coefficients 

7 and −3. The third term 1.5 is a constant. The final 

term does not have any explicitly written coefficient, 

but is considered to have coefficient 1, 

http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Term_(mathematics)
http://en.wikipedia.org/wiki/Polynomial
http://en.wikipedia.org/wiki/Series_(mathematics)
http://en.wikipedia.org/wiki/Expression_(mathematics)
http://en.wikipedia.org/wiki/Variable_(mathematics)
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Terminology used with Algebraic 

Expressions (continued) 

 Coefficient:  

 The numbers & literal symbols multiplying any 
given factor in an algebraic expression. 

 Numerical coefficient: 

 The product of all the numbers in explicit 
form. 

 Similar or like terms: 

 All terms that differ at most in their numerical 
coefficients. 
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Addition & Subtraction of 

Algebraic Expressions 

 In adding and subtracting algebraic 

expressions, we combine similar (or like) 

terms into a single term. 

 The final simplified expression will contain 

only terms that are not similar. 
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Example 

 Simplify by collecting like terms: 

= (-6x4 – 2x4) – 5x3+(3x2 + 5x2)+(6 – 7) 

 

(-6x4 + 3x2 + 6) – (2x4 + 5x3 – 5x2 + 7) 

Notice how the sign of 

each term in the second 

algebraic expression is 

reversed. 

= -6x4 + 3x2 + 6 – 2x4 – 5x3 + 5x2 – 7 

= – 8x4 – 5x3 +8x2 – 1 



Copyright © 2005 Pearson Education Canada Inc. 1-69 

Ex 1.7 q 5 to 12 
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Ch. 1.8: Multiplication of 

Algebraic Expressions 

 To find the products of two or more 

monomials, we use the laws of 

exponents & the laws for multiplying 

signed numbers. 

1. Multiply the numerical coefficients. 

2. Multiply the literal numbers. 

3. Combine any exponents when bases are 

the same. 



Copyright © 2005 Pearson Education Canada Inc. 1-72 

Example 

 Multiply:  
 

5x3(9x2 – 7x) 
 

1. Multiply the 

numerical 

coefficients. 

2. Multiply the 

literal 

numbers. 
45x3 – 35x 
 
45x3 – 35x 
 

3. Combine any exponents 

when bases are the 

same. 

=45x5 – 35x4 
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Multiplication of Algebraic 

Expressions 

 When working with multinomials, be 

sure to use the distributive property over 

each term. 

 Example: 

    333
2

 xxx

9332  xxx

962  xx
 
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Ex 1.8 q 19-22, 55 and 56 
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Ch. 1.9: Division of Algebraic 

Expressions 

 When dividing algebraic expressions 

once again use the laws of exponents 

and the laws for dividing signed 

numbers. 

 Combine the exponents if the bases are 

the same. 
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Division of Algebraic 

Expressions 

 The quotient of a multinomial divided by 

a monomial is found by dividing each 

term of the multinomial by the monomial 

and adding the results. 

 That is: 

c

b

c

a

c

ba



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Polynomials in x 

 If each term in an algebraic sum is a 

number or is of the form axn, where n is 

a nonnegative integer. 

 Degree of the polynomial: 

 The greatest value of the exponent n that 

appears. 



Division of One Polynomial by 

Another  

This is long division using polynomials 

 

First watch a video on long division  

 

http://www.youtube.com/watch?v=FXgV9ySNusc 

 

Then we will look at a procedure. 
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http://www.youtube.com/watch?v=FXgV9ySNusc
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Division of One Polynomial by 

Another 

 Arrange the dividend & the divisor in 

descending powers of the variable. 

 We divide similarly as we would with 

long division. 
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Example 

 We are asked to solve 

 Note that each polynomial is arranged in 

descending order of powers. 

   17136 2  xxx
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Solution 

x6

7136 2  xx1x

xx 66 2 

7

19

1919  x
x19

26
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Final Answer 

 Therefore, the quotient for:  

1

26
196




x
x

   17136 2  xxx

 
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Ex 1.9 questions 7,8,9 and 32 
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Ch. 1.10: Solving Equations 

 An equation is an algebraic statement 

that two algebraic expressions are equal. 

 Any value of the literal numbers 

representing the unknown that produces 

equality when substituted in the equation 

is said to satisfy the equation. 

 An equation valid only for certain values 

of the unknown is a conditional equation. 
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Solving Equations 

 To solve an equation we find the values 

of the unknown that satisfy it. 

 Key Rule when solving equations. 
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Procedure for Solving 

Equations 

1. Remove grouping symbols (distributive 
law). 

2. Combine any like terms of each side 
(also after step 3). 

3. Perform the same operations on both 
sides, until x = result is obtained. 

4. Check the solution in the original 
equation. 
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Example 

 Solve this linear equation: 

2 01 861 23  xx

    2031643  xx

3821 x

81.1
21

38
x

1. Remove grouping 
symbols 
(distributive law). 

2. Combine any like 

terms of each side 

(also after step 3). 

3. Perform the 

same 

operations on 

both sides, 

until x = result 

is obtained. 
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Check 

 Solve this linear equation: 

20
21

38
3164

21

38
3 



















2020 
 

 
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Ex 1.10 questions 29-32, 50 
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Ch. 1.11: Formulas & Literal 

Equations 

 A formula is an equation that expresses 
the relationship between two or more 
related quantities. 

 We can isolate the desired symbol by 
using algebraic operations on the literal 
numbers. 

 When expected to substitute in a given 
value into the formula, we should first 
isolate the given variable. 
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Example 

 In the given formula, isolate for e. 

 21

212

kkd

keAk
C




 Solution: 

1. We multiply both sides by d(k1 + k2). 

2. Divide both sides by 2Ak1k2. 
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Solution 

 21

212

kkd

keAk
C


   2121 2 keAkkkCd 

1. We multiply both sides by d(k1 + k2) 

 
e

kAk

kkCd




21

21

2
 

2. Divide both sides by 2Ak1k2. 
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Ex 1.11 questions 5-8, 35 
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Ch. 1.12: Applied Word 

Problems 

 Mathematical questions in science, 

biology, etc. do not present themselves 

in neat, tidy equations. 

 They are often presented as word 

problems which must be solved. 

 The following is a step-by-step approach 

that you can use to solve word problems. 
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Procedure for Solving Word 

Problems 

1. Read the statement of the problem. 
First, read it quickly for a general 
overview. Then read it slowly & 
carefully, listing the information given. 

2. Clearly identify the unknown quantities 
& then assign an appropriate letter to 
represent one of them, stating this 
choice clearly. 

3. Specify the other unknown quantities in 
terms of the one in step 2. 
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Procedure for Solving Word 

Problems (continued) 

4. If possible, make a sketch using the 
known & unknown quantities. 

5. Analyze the statement of the problem & 
write the necessary equation. 

6. Solve the equation, clearly stating the 
solution. 

7. Check the solution with the original 
statement of the problem. 
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Example 

 The sum of 3 electric currents that come 

together at a point in an integrated circuit 

is zero. If the second current is double 

the first & the third current is 9.2 A 

more than the first, what are the 

currents? 

 (The sign of a current indicates the 

direction of flow.) 
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Solution 

1. Read the statement of the problem. 

First, read it quickly for a general 

overview. Then read it slowly & 

carefully, listing the information given. 

 Given information: 

 3 separate electric currents. 

 Their sum total is zero. 

 The currents can be positive or negative. 
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Solution (continued) 

2. Clearly identify the unknown quantities 

& then assign an appropriate letter to 

represent one of them, stating this 

choice clearly. 

 Unknown quantities: 

 First current: x 

 Each current listed is in terms of the first 

electric current. 
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Solution (continued) 

3. Specify the other unknown quantities in 

terms of the one in step 2.  

 Unknown quantities: 

 First current: x 

 Second current: 2x 

 Third current: x + 9.2 
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Solution (continued) 

4. If possible, make a sketch using the 

known & unknown quantities. 

First current + Second current + Third current = 0 

 Sketch: 
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Solution (continued) 

5. Analyze the statement of the problem & 

write the necessary equation. 

 The equation: 

 x + 2x + (x + 9.2) = 0 
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Solution (continued) 

6. Solve the equation, clearly stating the 

solution. 

 The equation: 

x + 2x + (x + 9.2) = 0 

x = -2.3 

 Therefore,  

 First current: x = -2.3 

 Second current: 2(-2.3) = -4.6 

 Third current: (-2.3 + 9.2) = 6.9 
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Solution (continued) 

7. Check the solution with the original 

statement of the problem. 

? 

 

 Conclusion: The solution is correct. 

 Check: 

(-2.3) + (-4.6) + (-6.9) = 0 

 

0 = 0 

 
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Ex 1.12 questions 5-6, 18 
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SUMMARY BELOW 
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• commutative a + b = b + a 

• associative (a + b) + c = a + (b + c) 

• distributive a (b + c) = ab + ac 

 

 
 

Accuracy: number of significant digits 

Precision: decimal position of the last significant digit. 

ORDER of operations 
1. Operations within specific 

groupings 
2. Powers 
3. Multiplications and divisions 

(from left to right) 
4. Additions and divisions 

(from left to right) 

Scientific notation P  10k  

baab 

Mon = 1 

Bi = 2 

Tri = 3 

 

Approx = measure 

Exact = count 
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Chapter 2. 

Geometry 
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Learning Outcomes 

 At the end of this chapter the student will:  

 Identify the types & properties of lines, angles, 

triangles, quadrilaterals. 

 Be able to calculate the area & perimeter of 2-

dimensional geometric shapes. 

 Be able to calculate the volume and surface 

area of 3-dimensional geometric shapes. 
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Learning Outcomes 

 I can calculate missing angles in lines and triangles.  

 I can calculate the area and the perimeter of triangles 

 I can apply Hero's formula to triangle problems 

 I can apply Pythagoras theorem to problems in right angle triangles 

 I can calculate the area of various quadrilaterals. 

 I can calculate the area of a circle and know what terms like 'sector' 

mean. 

 I can apply the Trapezoidal Rule to problems. 

 I can apply the Simpson's Rule to problems. 

 I can find the volume and surface area of geometrical shapes. 
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Ch. 2.1: Lines and Angles 

 An angle is generated by rotating a ray 

about its fixed endpoint from an initial 

position to a terminal position. 

 The initial position is called the initial side 

of the angle, the terminal position is 

called the terminal side, and the fixed 

endpoint is the vertex. 
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 Point 

 

 Line 

 

 Plane  

 

 Solid 

Key Concepts 
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 Right Angle: an angle that 

equals 90o 

Types of Angles 

 Acute Angle: an angle that 

is less than 90o 



Copyright © 2005 Pearson Education Canada Inc. 2-121 

 Obtuse Angle: an angle 
that is greater than 90o & 
less than 180o 

Types of Angles 

 Straight Angle: an angle 
that equals 180o 
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Types of Lines 

 Perpendicular 

Lines 

 Parallel Lines 
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Complementary Angles 

 Two angles the 

sum of whose 

measures is 90˚ 

  +  = 90˚ 

 
 
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Supplementary Angles 

 Two angles the 

sum of whose 

measures is 

equal to 180˚ 

  +  = 180˚ 

  
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Adjacent Angles 

 Two angles that 

have a common 

vertex 

 

 
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Vertical Angles 

 Equal angles formed 

by two lines which 

cross on opposite 

sides of the point of 

intersection, which is 

the common vertex 

  =  

 

 
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Transversals 

 A line which crosses a pair (or more) of 

parallel or nonparallel lines 
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Equal Angles 

 Corresponding angles 

 1 = 5 

 2 = 6 

 3 = 7 

 4 = 8 
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Equal Angles 

 Alternate-interior angles 

 4 = 5 

 3 = 6 
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Equal Angles 

 Alternate-exterior angles 

 1 = 8 

 2 = 7 
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Corresponding Segments 

 The segments of the transversals 

between the same two parallel lines 

 

d

c

b

a

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Ex 2.1 q 5-8, 23-28  
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A 
Angle BDA 
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Ch. 2.2: Triangles 

 Polygons: 

 a plane figure bounded by 3 or more straight 

line sides 

 Types of Polygons: 

 Triangles 

 Quadrilaterals 

 Pentagons 

 Hexagons 
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Types & Properties of 

Triangles 

 Scalene Triangle: 

 No 2 sides are 

equal in length 

 Isosceles Triangle: 

 Two sides are equal in length 

 The sides leading to the base 

are equal; the base angles of 

the 2 equal sides are equal. 
  
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Types & Properties of 

Triangles 

 Right Angle 

Triangle: 

 One of the angles 

is 90˚ leg 

le
g
 

 Equilateral 

Triangle: 

 All sides & angles 

are equal. 

  = 60  

 

  =
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Triangle Sum Theorem 

The sum of the three angles of 

any triangle is 180o               

A 

B C 

A + B + C = 180o 
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 The altitude of a 

triangle is the 

perpendicular 

distance from an 

angle (vertex) to the 

opposite side which 

is called the base. 

 Altitude is also 

referred to as 

‘height’. 

Altitude 

Altitude 

Base 

Base 

Altitude & Base of a Triangle 
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Perimeter & Area of a Triangle 

 Perimeter: 

The sum of the lengths of the 3 

sides. 

A = bh 

       2 
 Area: 
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Hero’s Formula 

 Used in finding area of a triangle when 

we know the length of all 3 sides of a 

triangle. 

))()(( csbsassA 

2

cba
s


Where,  

And, a, b, c are the lengths of the sides. This is used 

when we know the length of all 3 sides of a triangle. 
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The Pythagorean Theorem 

 In a right triangle, 

the square of the 

length of the 

hypotenuse equals 

the sum of the 

squares of the 

lengths of the 

other two sides. 

b 

a
 

222 bac 
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Similar Triangles 

1. The corresponding angles of similar 

triangles are equal. 

2. The corresponding sides of similar 

triangles are proportional. 

 
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Ex 2.2 questions 5-8, 21-24, 41-44  

Hero’s 
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A 
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Ch. 2.3: Quadrilaterals 

 A quadrilateral is a closed plane figure 

with four sides with four interior angles. 
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Types of Quadrilaterals 

 Parallelogram: 

 Opposite sides 

are parallel 

 Rhombus: 

 A parallelogram with 

4 equal sides 
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Types of Quadrilaterals 

 Rectangle: 

 A parallelogram in 
which intersecting 
sides are 
perpendicular 

 Square: 

 A rectangle with four 

equal sides 
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Types of Quadrilaterals 

 Trapezoid: 

 A quadrilateral in 

which two sides are 

parallel 

 The parallel sides 

are called bases. 



Copyright © 2005 Pearson Education Canada Inc. 2-150 

Perimeter & Area of a 

Quadrilateral 
 Perimeter: 

 The sum of the lengths of the four sides. 

 Area: 

 A = x2  Square of side x 

 A = lw  Rectangle of length l and width w 

 A = bh  Parallelogram of base b & height h 

 A = ½h(b1 + b2)    Trapezoid of bases b1 & b2 and height 

h 
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FIND PERIMETER 

FIND AREA 



2-152 

A 
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 chord 

diameter 

radius 

tangent to the curve 

secant 

Ch. 2.4: Circles 

 Terminology related to the circle. 
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 Circumference is a 

perimeter of a circle and 

is given by C = 2r d = 2r 

  Acircle = r2 

Circumference & Area of a 

Circle 
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Circular Arcs & Angles 

 An arc is part of a circle. 

 A central angle is an angle formed at the 

centre by two radii. 
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Segment of a Circle 

 The region bounded by a chord and its 

arc. 
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The Sector of a Circle 

 The region bounded by 2 radii and the 

arc they intercept. 
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 An inscribed angle 

of an arc is one 

for which the 

endpoints of the 

arc are points on 

the sides of the 

angle for which 

the vertex is a 

point (not an 

endpoint) of the 

arc. 

An Inscribed Angle 
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 An angle inscribed in a semi-circle is a 

right angle. 

An Inscribed Angle 

 
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The measure of an inscribed angle in 
a circle equals half the measure of its 
intercepted arc. 
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Area of 

small / Area 

of large 
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A 
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Ch. 2.5: Measurement of 

Irregular Areas 

 Some figures are not very well defined, 

making it difficult to find their area. 

 For these figures, the following two 

methods provide very good 

approximations of area for irregular 

figures: 

 The Trapezoidal Rule 

 Simpson’s Rule 
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The Trapezoidal Rule 

 This method takes advantage of 

breaking up the area to be found into 

trapezoids of equal height. 

 The formula used is: 

 nn yyyyy
h

A  1210 222
2


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A = ½h(b1 + b2)    Trapezoid of 

bases b1 & b2 and height h 
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Simpson’s Rule 

 This method uses the concepts of 

parabolas to take into account the 

curved nature of an irregular shape. 

 Once again the segments are of equal 

height. 

 The formula used is: 

 nn yyyyyyy
h

A  143210 42424
3



 
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A 
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Ch. 2.6: Solid Geometric 

Figures 

 Solid geometric figures are three 

dimensional figures. 

 Their volume and surface area can be 

calculated.  

 The sides of a solid figure made up of 

planes are known as faces. 
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diameter 

radius 

radius 

height 

 V  = 1 r2 h 

         3 

radius 

height 

V =  r2 h 

 

 

V = 4  r3 

          3 

 

V =L W H 

Volumes of Various Solids 
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radius 

height 

 area of circle =  r2 

  Surface area for cylinder = (2) r2 + 2 r h 
 

+  

 r2 

 r2 

Circumference  

of the  

circle top 

h 

Surface Area of a Cylinder 
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diameter 

radius 

Volume =   4  r3 

                             3 

 

Surface area = 4  r 2 

           

Surface Area & Volume of a 

Sphere 
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radius 

Slant height 

  

 

 

  +  

base 

side 

Surface area cone =  r2 +  rs 

s 
height 

Surface Area of a Cone 
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Summary 

of Formula 

Used in 

Geometry 

 
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A 
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M1 Ch2 

P1 of 3 

Right angle 

 

 

 

 

Acute angle 

 

 

Obtuse angle 

 

 

 

Straight angle 

Complimentary 

angles 

 

 

 

Supplementary  

angles 

Adjacent 

Angles 

 

 

 

Vertical 

angles 

 =  

 

Hero’s formula 

The Pythagorean Theorem 



Trapezoidal Rule 

Simpson’s Rule 

M1 Ch2 

P2 of 3 

 nn yyyyy
h

A  1210 222
2



 nn yyyyyyy
h

A  143210 42424
3


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P3 of 3 
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Chapter 5 

Systems of Linear 
Equations 
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Learning Outcomes 

 At the end of this chapter the student will:  

 Describe linear equations & their solution 

graphically and algebraically. 

 Solve a system of linear equations in two and 

three unknowns graphically, algebraically and 

using determinants. 
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Ch. 5.1: Linear Equations 

 An equation is termed linear in a given 

set of variables if each term contains 

only one variable to the first power or 

is a constant. 
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Linear Equations 

 A linear equation in one unknown is 

written in the form: 

0 ba x
 The solution to a linear equation is 

known as the root of the equation. 

a

b
x 
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Linear Equations 

 A linear equation in two unknowns is 

written in the form: 

 The solution is any set of numbers, one 

for each variable, that satisfies the 

equation. 

0 b ya x
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Linear Equations 

 The solution of a linear equation in two 

unknowns can be graphed as a set of 

points. 

 Example: 

 What is the solution to 2x + y = 3? 
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Solution 

 We find a set of points as a part of the 

solution to 2x + y = 3: 

 (-2, 7) 

 (-1, 5) 

 (0, 3) 

 (1, 1) 

 (2, -1) 
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A System of Simultaneous Linear 

Equations: 2 equations in 2 unknowns 

 Two linear equations, each containing 

the same two unknowns: 

222

111

cybxa

cybxa





 A solution of the system is any pair of 

values (x, y) that satisfies both 

equations.  
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A 
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A 
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Ch. 5.2: Graphs of Linear 

Equations 

 A system of linear equations can be 

solved graphically. 

 Solving graphically will produce at least 

one line. 

 We can determine the steepness of that 

line by its slope. 
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Slope of a Line 

 Given two points, A (x1, y1) and B (x2, y2) 

existing on a line, the slope, m, of this 

line is defined as: 

12

12

xx

yy
m






 Slope is often known as rise over run. 
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Slope of a Line 

 Slope is called positive as x increases, y 

increases. 

 Slope is considered negative when as x 

increases, y decreases. 

 The larger the absolute value of the 

slope, the steeper is the line. 
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Slope-Intercept Form of the 

Equation of a Straight Line 

Slope 

bm xy 

y-intercept 
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Sketching Lines by Intercepts 

 We solve the equation for x = 0 (the y-

intercept) and y = 0 (the x-intercept). 

 Example: 

 What are the x- and y-intercepts of             

2x + y = 3? 

 Answer: 

 x-intercept: (3/2, 0)  

 y-intercept: (0, 3) 
 
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A 



Copyright © 2005 Pearson Education Canada Inc. 5-201 

A 
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Ch. 5.3: Solving Systems of Linear 

Equations in Two Unknowns 

Graphically 

 Having 2 or more equations and finding 

their intersection point. 

 However, this will not always be 

possible. 
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1)  The Independent System 

 There will be one point that will satisfy 

both equations. 

 In this way, an intersection point has 

been found when solving a system of 

linear equations. 
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The Independent System 

 There exists one unique solution for the 

two equations.  

 Graphically, the two lines intersect at one 

point (x, y). 

 We would obtain some real value for x 

and y. 

 E.g. x = a and y = b. 
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The Independent System 

 Given: 

 3x - y = 2 

 x + y = 1 

 One solution. 

 Graphs intersect 

at ( ¾, ¼) . 
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2) The Inconsistent System 

 There is no solution to these types of 
systems of linear equations. 

 Graphically, these lines never meet 
in the plane. 

 If we were to work this out algebraically, 
we would find a false solution. 

 That is: 0 = a 



Copyright © 2005 Pearson Education Canada Inc. 5-209 

 Given: 
 2x - 2y = 4 

 x - y = 6 

 Upon graphing 
this system of 
linear equations, 
we find 2 parallel 
lines. 

 These lines do not 
touch. (No 
solution) 

No solution 
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4) Similar lines (Dependent 

system) 

 There are infinitely many solutions to the 
2 equations. 

 Graphically, the two lines are one and the 
same line. 

 There are an infinite number of solutions 
(i.e., ordered pairs) to this system. 

 When algebraically solving this system, 
we find a true statement, 0 = 0. 
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Infinite solutions 

 Given: 
 -2x + 3y = 4 

 4x - 6y = -8 

 By viewing the 
graph, we note 
that there is only 
one line.  

 The first equation 
sits on top of the 
other one! 
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Summary 

 Graphically, we find the intersection point of 
the given lines. 

 Algebraically, we find the ordered pair that 
satisfies each equation if the lines are 
independent. 

 There is no solution if the lines are parallel to 
each other and considered inconsistent. 

 There are an infinite number of solutions if 
the lines lie on top of each other and 
considered dependent lines.  
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Chapter 6 

Factoring and Fractions 
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Learning Outcomes 

 At the end of this chapter the student will:  

 Solve algebraic products, 

 Factor polynomials, 

 Recognize special products to multiply and 

factor readily, 

 Solve equations involving fractions. 
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Ch. 6.1: Special Products 

 We apply the distributive law when 

multiplying algebraic products. 

 We need to become familiar with the 

special products to ease our work with 

polynomials. 

 Work with literal numbers as you would 

with numbers. 



6-222 

We could use this equation to expand the brackets 

We also have special products to help us do expansiosn 
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Special Products 

  a ya xyxa 

   22 yxyxyx 

  222
2 yx yxyx 

Equations to 

help you 
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Special Products (continued) 

     a bxbaxbxax  2

  222
2 yx yxyx 

     b dxb ca da c xdc xba x  2
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Example 1 

 Multiply: 5x (3 – 8y) 

 We use: 1. a(x + y) = ax + ay 

5x (3 – 8y) 

= 15x - 40xy 

1. Multiply the outside term with 

the 1st term of the binomial. 

2. Multiply the outside term with 

the 2nd term of the binomial. 

 In this way, each term is 

multiplied together. 
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Example 2 

 Multiply: (x + 4)2 

 We use: 3. (x + y)2 = x2 + 2xy + y2 

 Solution: 

(x + 4)2 = (x + 4) (x + 4) 
 

= x2 + (24)x + 42 

(x + y)2  x2 + y2 

 

= x2 + 8x + 16 
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Example 3 

 Multiply: (x + 7) (x - 7) 

 We use: 5. (x + y)(x - y) = x2 - y2 

 Solution: 

(x + 7) (x - 7) 
 

= x2 – 7x + 7x - 72 

A Difference of Squares 

= x2 - 49 



Copyright © 2005 Pearson Education Canada Inc. 6-228 

Example 4 

 Multiply: (x – 8)(2x + 1) 

 We use:  

     6. (ax + b)(cx + d) = acx2 + (ad + bc)x + bd 

 Solution: 

(x – 8)(2x + 1) 

= (12)x2 + (11- 82)x + (81) 

Each term is multiplied by each other term. 

= 2x2 - 15x + 8 
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Special Products Involving 

Cubes 

  32233
33 yx yyxxyx 

  32233
33 yx yyxxyx 

   3322 yxyx yxyx 

   3322 yxyx yxyx 
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Example 5 

 Multiply: (x + 5)(x2 – 5x + 25) 

 Solution: 

 We use #3 recognizing the 5 and its 

square 25. 

(x + 5)(x2 – 5x + 25) = x3 + 125 
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Summary 

 Recognizing the forms that polynomials take 

will assist in finding their products. 

 Being able to identify the products with a 

difference of squares and perfect squares 

and cubes will help in simplifying algebraic 

products. 

 
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?6.1 

 5-11, 

18-23 

SOVLVE 

USING THE 

SPECIAL 

PRODUCTS 

ABOVE 
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A 
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Ch. 6.2: Factoring: Common 

Factor and Difference of Squares 

 To factor an expression we decompose 

that expression into its smallest factors. 

 It involves reversing the process of finding 

a product. 

 A polynomial or a factor is called prime if it 

contains no factors other than +1 or -1 

and plus or minus itself. 
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Factoring 
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Factoring 

 The ability to factor algebraic expressions depends 

heavily on the proper recognition of the special 

products. 

 Example: 14x2 + 21x  

7x (2x + 3)  
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Common Monomial Factors 

 Given: 14x2 + 21x = 7x( 2x + 3) 

7x 
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Common Monomial Factors 

 We check the result by multiplication: 

7x(2x + 3) = 14x2 + 21x  

 
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Factoring with ‘1’ 

 Factor: 15x + 45x2 

= 15x(1 + 3x) 

 When factoring out 15x, 1 is left behind to 

remind us that 15x exists in the original 

algebraic expression. 

 Multiplying back through provides the 

check that we need. 
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Factoring the Difference of Two 

Squares 

 The factors only differ by the middle sign. 

 In general: ( x + y ) ( x – y ) = x2 – y2 

 So when factoring, we know that we can 

decompose x2 – y2  into ( x + y )( x – y )  

 Also note:  

       ( ax + by ) (ax – by ) = (ax)2 – (by)2 

= a2x2 – b2y2 
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Example 

 Factor: 4x2 - 9  

= (2x)2 - 32 

= (2x + 3)(2x - 3)    
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Complete Factoring 

 Factoring an algebraic expression may 

require more than one step. 

 Example: 

6x3 - 24x  

= 6x(x2 – 4) 

= 6x (x + 2)(x – 2) 
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Factoring by Grouping 

 In some polynomials, terms can be 

grouped together to help factor the 

algebraic expression. 

 We look for a common binomial factor in 

these situations. 

 
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Factor the following 

Look for the 

common 

multiplication 

factor 
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A 
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Ch. 6.3: Factoring Trinomials 

 Recall: 

     a bxbaxbxax  2
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Observations: 

 We are to find integers a and b, and they 

are found by noting that: 

1. The coefficient of x2 is 1. 

2. The final constant is the product of the 

constants a and b in the factors, and, 

3. The coefficient of x is the sum of a and b. 
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Example 

 Factor: 

x2 - x - 6 

= x2 + (-3 + 2) x + (-3  2)  

= (x - 3) (x + 2) 
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Factoring General Trinomials 

 Recall: 

      acx2 + (ad + bc)x + bd = (ax + b)(cx + d) 

 Observations: 

1. The coefficient of x2 is the product of the 
coefficients a and c in the factors, 

2. The final constant is the product of the 
constants b and d in the factors, and, 

3. The coefficient of x is the sum of the inner and 
outer products. 
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Summary 

 Be sure to factor an expression 

completely. 

 We first look for the common monomial 

factors and then check each resulting 

factor to see if it can be factored when we 

complete each step. 

 
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Chapter 7 

Quadratic Equations 
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Learning Outcomes 

 At the end of this chapter the student will:  

 be able to identify the general form of the 

quadratic equation. 

 solve a quadratic equation by factoring, 

completing the square, using the quadratic 

formula and graphing. 

 describe characteristics of the graph of the 

quadratic equation. 
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Ch. 7.1: Quadratic Equations; 

Solution by Factoring 

 The general form of the quadratic 

equation in x is:  

 Given that a, b and c are constants (a  0), the 

equation: 

02  cb xa x
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Example 1 

 Identify a, b and c in the quadratic 

equation: 

01 152  xx

a = 1 
b = -5 c = -11 
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Identifying Quadratic 

Equations 

 Examples of equations which are not 

quadratic: 

092 x  No x2 terms. 

034 234  xxx
 No power of x should 

be higher than 2.  

22 7 xxx 
 Simplifying produces 

a linear equation.  
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Solutions of a Quadratic 

Equation 

 The solution of an equation consists 
of all numbers (roots) which, when 
substituted in the equation, give 
equality. 

 There are 2 roots in a solution of a 
quadratic equation. 
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Examples of Solutions of a 

Quadratic Equation 

0652  xx 

3,2  xx
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Examples of Solutions of a 

Quadratic Equation (continued) 

2,2  xx

 0442  xx
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Examples of Solutions of a 

Quadratic Equation (continued) 

1,1  xx

 012 x
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Procedure for Solving a Quadratic 

Equation by Factoring 

1. Collect all terms on the left & simplify into the 

general quadratic equation form. 

2. Factor the quadratic expression. 

3. Set each factor equal to zero. 

4. Solve the resulting linear equations. These 

numbers are the roots of the quadratic 

equation. 

5. Check the solutions in the original equations. 
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Example 2 

 Solve the quadratic equation by 

factoring. 

01 522  xx

x + 5 = 0 

x = -5 

   035  xx

x - 3 = 0 

x = 3 
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Solving a Quadratic Equation 

by Factoring 

 Remember to check the solutions by 
substituting into the original equation. 

 The answer should be ‘0’. 

 It is essential for the quadratic 
expression on the left to be equal to 
zero on the right. 

 If a product equals a nonzero 
number, it is probable that neither 
factor will give a correct root.  
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Ch. 7.2: Completing the 

Square 

 Factoring is not the only way that 

quadratic equations can be solved. 

 Nor is factoring the easiest way. 

 The method known as Completing the 

Square can be used to solve any 

quadratic equation. 
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Solving a Quadratic Equation 

by Completing the Square 

1. Divide each side by a (coefficient of x2). 

2. Rewrite the equation with the constant on the 
right side. 

3. Complete the square: add the square of ½ of 
the coefficient of x to both sides. 

4. Write the left side as a square & simplify the 
right side. 

5. Equate the square root of the left side to the 
principal square root of the right side & to its 
negative. 

6. Solve the 2 resulting linear equations. 
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Example 

 Solve the quadratic equation by 

completing the square. 

0233 2  xx
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Solution 

1. Divide each side by a (coefficient of x2). 

3

0

3

2

3

3

3

3 2


xx

2. Rewrite the equation with the constant 

on the right side. 

3

22  xx

0233 2  xx
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3. Complete the square: add the square 
of ½ of the coefficient of x to both 
sides. 

4

1

3

2

4

12  xx

4. Write the left side as a square & 

simplify the right side. 

12

11

2

1

2

1


















 xx

3

22  xx
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Solution (continued) 

5. Equate the square root of the left 
side to the principal square root of 
the right side & to its negative. 

12

11

2

1
x

6. Solve the 2 resulting linear equations. 

4 6.0,4 6.1  xx

12

11

2

1

2

1


















 xx
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https://www.khanacademy.org/math/algebr

a/quadratics/completing_the_square/v/solvi

ng-quadratic-equations-by-completing-the-
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Ch. 7.3: The Quadratic 

Formula 

 The quadratic formula can be used to 

find solutions (roots) to a quadratic 

equation. 

a

acbb
x

2

42 


Info only > Following completing the square derives this (p220)  
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https://www.khanacademy.org/math/algebr

a/quadratics/quadratic-formula/v/quadratic-

formula-1 

Show 

a

acbb
x

2

42 


https://www.khanacademy.org/math/algebra/quadratics/quadratic-formula/v/quadratic-formula-1
https://www.khanacademy.org/math/algebra/quadratics/quadratic-formula/v/quadratic-formula-1
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https://www.khanacademy.org/math/algebra/quadratics/quadratic-formula/v/quadratic-formula-1
https://www.khanacademy.org/math/algebra/quadratics/quadratic-formula/v/quadratic-formula-1
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Example 

 Solve the quadratic equation by the 

quadratic formula. 

0352 2  xx
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Solution 

 Identify a, b and c in the quadratic 

equation: 

a = 2 b = 5 c = -3 

0352 2  xx
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Solution (continued) 

 Using the quadratic formula: 

  
 22

32455 2 
x

5.0,3  xx Answer: 

a

acbb
x

2

42 

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Characteristics of the Roots of 

a Quadratic Equation 

1. If b2 – 4ac is positive & a perfect square, 
the roots are real, rational, & unequal. 

2. If b2 – 4ac is positive but not a perfect 
square, the roots are real, irrational, & 
unequal. 

3. If b2 – 4ac = 0, the roots are equal, 
rational & equal. 

4. If b2 – 4ac < 0, the roots contain 
imaginary numbers & are unequal.  
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a

acbb
x

2

42 


ax2 + bx + c = 0 
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Ch. 7.4: The Graph of the 

Quadratic Equation 

 By graphing the function ax2 + bx + c, we 

can find its solution. 

 We let: y = ax2 + bx + c to graph. 



Copyright © 2005 Pearson Education Canada Inc. 7-288 

The Graph of the Quadratic 

Equation 

 Using a graphing utility, graph: 

0352 2  xx
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The Graph of the Quadratic 

Equation 

 The graph of any 

quadratic function         

y = ax2 + bx + c will have 

the same basic shape, 

the shape of a parabola. 
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The Graph of the Quadratic 

Equation 

 All parabolas have an 

extreme point. 

 This point is known as a 

vertex. 

 If a > 0 → minimum. 

 The graph opens 

upward. 
minimum 
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The Graph of the Quadratic 

Equation 

 All parabolas have an 

extreme point. 

 This point is known as a 

vertex. 

 If a < 0 → maximum. 

 The graph opens 

downward. 

maximum 
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Finding the Vertex 

 We can find the x-coordinate of the 

vertex with: 

a

b
x

2




 Substituting this value into the given 

equation, we can find the y-coordinate of 

the vertex. 
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Solving Quadratic Equations 

Graphically 

 When a quadratic equation is graphed, 

the roots of the equation are the x-

coordinates of the points for which y = 0 

(the x-intercepts). 

 Knowing when a quadratic curve is at a 

maximum or a minimum is a useful 

concept in maximization problems. 
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https://www.khanacademy.org/math/algebr

a/quadratics/solving_graphing_quadratics/

v/quadratic-functions-2 

Explanation of 

vertex etc > for 

information only 

https://www.khanacademy.org/math/algebra/quadratics/solving_graphing_quadratics/v/quadratic-functions-2
https://www.khanacademy.org/math/algebra/quadratics/solving_graphing_quadratics/v/quadratic-functions-2
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Example 

 From the graph of y = -x2 + x + 6 , identify 
the roots of the equation. 

(-2, 0) (3, 0) 

(0.5, 6.25) 
 x = -2 

 x = 3 

 Vertex: (0.5, 6.25) 

 Since a < 0, the 

vertex is at a 

maximum.  
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Summary 

 We can sketch a quadratic equation 
when we know the vertex, the x-
intercepts and the y-intercepts. 

 We also note, the curve is symmetric to 
a vertical line through the vertex. 

 Knowing when the vertex of the curve is 
a maximum or a minimum point is a 
useful concept in maximization 
problems. 

 
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https://www.desmos.com/calculator 

https://www.desmos.com/calculator
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M1 Ch 7 Quadratic 

02  cb xa x

a

b
x

2




a

acbb
x

2

42 

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Chapter 11.1 and 11.2 

Exponents and 

Radicals 
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Learning Outcomes 

 At the end of this chapter the student will:  

 apply the laws of exponents to solve 

expressions containing exponents and 

fractional roots, 

 simplify radical expressions, 

 perform the basic arithmetic operations on 

expressions containing radicals. 
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Ch. 11.1: Simplifying Expressions 

with Integral Exponents 

 In this section, we review the laws of 

exponents and the concept of the 

negative exponent. 
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Laws of Exponents 

 Product Law: 

nm

n

m

a
a

a 

am  an = a m+n 

 Quotient Law: m > n, a 0 

nmn

m

aa

a



1

m < n, a 0 
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Laws of Exponents (continued) 

(am)n = amn 
 Power Law: 

(ab)n = anbn 

n

nn

b

a

b

a









b  0 
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Zero & Negative Exponents 

 A zero exponent is defined by: 

10 a

 A negative exponent is defined by: 

n

n

a
a

1

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The Negative Exponent 

 Negative exponents are generally not 

used in the expression of a final result, 

unless specified otherwise. 

 When a factor is moved from the 

denominator to the numerator of a 

fraction, or conversely, the sign of the 

exponent is changed. 
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Example 

 Express the given expression in 

simplest form with only positive 

exponents. 

1

1









yx

yx

y
x

y
x

1

1





 
















 


1

1

xy

y

x

xy

y

xy
x

xy

1

1







x

y


 
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? Ex 11.1 q 10,12,23,25 
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Ch. 11.2: Fractional 

Exponents 

 Radical & Exponential Forms 

nn aa 
1

Exponential 

form 

Radical form 
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Examples 

3
1

3 xx 

2
1

xx 
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Fractional Exponents 

 If a fractional exponent is negative, it does 

not mean that the expression is negative. 

 Example: 

y
y

1
2

1



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Fractional Exponents 

 Applying the product law: 

 mnn mn
m

aaa 

(am)n = amn 
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Example 1 

x 2/3 = ( x 1/3 )2 = ( 3x )2 

or, x 2/3  = ( x 2) 1/3  =  ( 3x ) 2 

 

 Simplify: 
(am)n = amn 
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Example 2 

 Simplify:  

272/3 = ( 3 27 )2 

= ( 3 3  3  3 )2 

= 32 

= 9 

 Generally, it is easier to take the root first.  

(am)n = amn 
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? Ex 11.2,q 7,13,21,28 
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M1 w9 ch11 

nm

n

m

a
a

a 

am  an = a m+n 

nmn

m

aa

a



1

(am)n = amn 

(ab)n = anbn 

n

nn

b

a

b

a










10 a

n

n

a
a

1

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Chapter 13 

Exponential and 

Logarithmic Functions 
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Learning Outcomes 

 At the end of this chapter the student will:  

 define exponential & logarithmic functions. 

 solve exponential & logarithmic equations using 
the properties of logarithms. 

 be able to work with natural & common logarithms. 
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Ch. 13.2: Logarithmic 

Functions 

 How do we solve equations where the 

exponent is the unknown? 

 For example: 

 The formula for the growth of bacteria is            

n = 1500(2)t  where n is the number of bacteria in 

t hours. How long will it take for 50 000 bacteria 

to grow?  

 That is: 50 000 = 1500(2)t 

 We use logarithms to find the answer. 
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 Forms of a logarithm: 

bx = y x = logb y 

base 

exponent 

 Remember, exponents can be negative. 

Logarithmic Functions 
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Graphing Logarithmic 

Functions 

 Graphing: y = log10x 

 Note the vertical 

asymptote along 

the  negative y-

axis where the 

graph never 

touches. 
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Basic Features of Logarithmic 

Functions (b > 1) 

1. The domain is x  0; the range is all values 

of y. 

2. The negative y-axis is an asymptote of 

graph of y = logbx. 

3. If 0 < x < 1, logbx < 0; if x = 1, logbx = 0; if     

x  1, logbx  0. 

4. If x  1, x increases more rapidly than 

logbx. 
 
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? Ex 13.2 q 7, 14, 16, 25, 30 
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Ch. 13.3: Properties of 

Logarithms 

 Since a logarithm is an exponent, the 

properties of logarithms will be similar to 

those of exponents. 

 We will compare the laws of exponents 

with the laws of logarithms. 
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Logarithm of a Product 

 Product Law of 

Exponents 

 The Logarithm of 

a Product 

bu  bv  

= b u+v 

logb (u  v)  

= logbu + logb v  



Copyright © 2005 Pearson Education Canada Inc. 13-332 

Logarithm of a Product 

 Example 1: 

 Write as the sum or difference of 2 or more 

logarithms. 

 log 5x = log 5 + log x 

 Example 2: 

 Express as a single logarithm with a coefficient   

of 1. 

 log 2 + log 4 = log (2 × 4) = log 8 
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Logarithm of a Quotient 

 Quotient Law of 

Exponents 

 Logarithm of a 

Quotient 

bu  bv  

= b u-v 

logb (u  v)  

= logbu - logbv 



Copyright © 2005 Pearson Education Canada Inc. 13-334 

Logarithm of a Quotient 

Write as the sum or difference of 2 or more 

logarithms. 

 Example 3:  log (x/5) =  log x - log 5  

 Example 4:   










y

x

6

11
log yx 6log11log 

   yx log6loglog11log 

Why the use 

of brackets? 
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Logarithm of a Quotient 

 Example 5: 

Express as a single logarithm with a coefficient 

of 1. 

 log 2 + log 6 – log 4 

= log (2 × 6) - log 4 

= log 12 - log 4 

 
3log

4

12
log 
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Logarithm of a Power 

 Power Law of 

Exponents 

 Logarithm of a 

Power 

(bu)n = bun 

logb u
n  

=    logbu 

n 

n 
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Logarithm of a Power 

 Example 6: 

 log 312 = 12 log 3 

 

 Example 7: 

 log 3y = y log 3 

 

 Example 8: 

 Solve: 10 = log x5 

Notice that we 

now have a 

product with the 

potential to divide 

and leave y by 

itself. 
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Properties of Logarithms 

 Example 9:  

Express as a single logarithm with a 

coefficient of 1. 

   3log x - 2log y + 5logz 

= log x3 – log y2 + log z5 

 
5

2

3

loglog z
y

x













 















2

53

log
y

zx
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Summary 

 Remember the Order of Operations 

when working with the properties of 

logarithms. 

 Avoid clearing your calculator screen 

after each calculation. 

 
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?Ex 

13.3 

q 14, 

16, 

25 
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Ch. 13.4: Logarithms to the 

Base 10 

 A common logarithm has a base of 10. 

 

log 10 N = log N 

 If there is no base identified in the 

logarithmic form, then assume it is to the 

base 10. 
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Common Logarithms 

Calculator Use: 

 
Use the log key 

on your 

calculator to 

solve for N. 
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Common Logarithms 

 Example: 

 Find log N if N = 260. 

 

 Solution:  

 Rounding to 3 decimal places, log 260 = 2.415. 

 



Copyright © 2005 Pearson Education Canada Inc. 13-345 

Common Logarithms 

 Remember, when you are finding the 

logarithm of a number, you are finding the 

power to which 10 must be raised to give 

the answer.  

 For example, log 260 = 2.415   means 

                          10 2.415 = 260 
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Finding Antilogarithms 

 Given: log N = 2.415  

 What is N? 

 Rearranging this into exponential form,   

10 2.415 = N  

 We use the 10x key on the calculator to 

find the answer. 

 N = 260 
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Summary 

 Common logarithms are logarithms 
to the base 10. 

 They are readily calculated using a 
scientific calculator that has been 
preprogrammed for common 
logarithms. 

 We use the properties of logarithms 
to solve equations using common 
logarithms 

 
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? Ex 13.4 q 9 , 15  
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Ch. 13.5: Natural Logarithms 

 A natural logarithm has a base of e. 

log e N = ln N 

 Natural logarithms have widespread 

application in science and business. 
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Natural Logarithms 

Calculator Use: 

 Use the ln key 

on your 

calculator to 

solve for N. 



Copyright © 2005 Pearson Education Canada Inc. 13-352 

Natural Logarithms 

 Example: 

 Find ln N if N = 260. 

 Answer: 

 To three decimal places: ln 260 = 5.561  
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Natural Logarithms 

 Remember, when you are finding the 

logarithm of a number, you are finding the 

power to which e must be raised to give 

the answer.  

 For example, ln 260 = 5.561 means                                                                       

e 5.560 7 = 260 

 

YE 
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Natural Logarithms 

 Example:  

 Find N if ln N is:  0.367 

YES  Solution: 

 We take the antilogarithm of ln N  

 This gives us: e0.367 

 Therefore, ln 0.367 = 1.443 
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Converting Logarithms 

 Scientific calculators are programmed 

for logarithms in bases 10 & e. 

 We can solve any logarithm to a 

different base using the equation: 

b

x
x

a

a
b

log

log
log 
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Converting Logarithms 

 Example: Find log275. 

 Solution: We will find the answer in 

base 10. 

b

x
x

a

a
b

log

log
log 

YE 

2log

75log
75log 2 

2 3.67 5lo g 2 
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Summary 

 Natural logarithms are logarithms to 
the base e. 

 They are readily calculated using a 
scientific calculator that has been 
preprogrammed for natural 
logarithms. 

 We use the properties of logarithms 
to solve equations using natural 
logarithms 

 
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? Ex 13.5 q 19, 27 
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Ch. 13.6: Exponential and 

Logarithmic Equations 

 In the fields of electronics and business, 

we are called upon to solve equations 

containing variable exponents or 

logarithms in some or all of the terms. 
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Solving Exponential & Logarithmic 

Equations 

Our tools: 

1. Converting between exponential form 

and logarithmic forms. 

2. The Properties of Logarithms 

3. The Identities in Logarithms. 

4. Taking the logarithm of both sides. 
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It follows from 

We get 

Like 
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N= Number at time t 

N0 = Number at time t0 

T1/2 = half life 

If a source has a half life of 2000yrs. How many years will it take to decay to 10% 

of its original value? 

t = 6,645 yrs 
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The Identities in Logarithms 

 We use the identity: logbb = 1 

 In common logarithms, this is log 10 = 1. 

 In natural logarithms, this is ln e = 1. 
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Exponential Equations 

 Example 1: 

 Solve for x.  23x-1 = 6 

 Solution: 

 Take the logarithm of both sides.           

log (23x-1) = log 6 

 Apply the power law of logarithms.               

(3x – 1)log 2 = log 6 

 Solve.   x =  1.19 (:to 2 decimal places)     
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Logarithmic Equations 

1. We use algebra to isolate the logarithm 

with the unknown in it (x). 

2. We convert the logarithmic equation into 

its exponential counterpart. 
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Logarithmic Equations 

 Example 2: 

 logx64 = 3 

 x3 = 64 

 x = 4 

 Example 3: 

 log49 x = 1/2 

 491/2 = x 

 x = 7 
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Logarithmic Equations 

 Example 4:  

 ln x – ln x2 = ln 27 

 x = 1/27 

 Example 5: 

 log (x2 – 9) – 1 = log (x + 3) 

 x = 3x90 

 
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Summary 

 Exponential & logarithmic equations 

are readily solved when we: 

1. convert between exponential form and 

logarithmic forms. 

2. apply the Properties of Logarithms 

3. apply the Identities in Logarithms. 

4. in some instances, take the logarithm of 

both sides. 

 
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M1 W10 ch13 

logbb = 1 

log 10 = 1. 

ln e = 1. 
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