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Seminar Notes
Learning Guides 1 & 2 

 
 

 
 
 
 
 
 
 

 A transformation is an operation which moves (or maps) a figure from an 
original position to a new position. Transformations we will consider are 

translations, reflections, expansions and compressions, and reciprocal 
transformations. 

 
To get a full understanding of the transformations of various functions we 

must be able to visualize the basic functions before any moving…  
“the original position.”  
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The Original Position of Functions 
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Complete Assignment Questions #1 - #8
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Complete Assignment Questions #1 - #7
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Complete Assignment Questions #1 - #4
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LG 1 Worksheet A (Sketching Transformations) 
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                          LG 1 QUIZ (Transformations) 
 
 
1.  Describe in words how the graph of the following function can be found from the graph of  𝑦 = 𝑓(𝑥):	

	
𝑦 − 5 = −𝑓(𝑥 + 4) 

 
 
 
 
 
 
 
 
 
 
 
 
___________________________________________________________________________________ 
 

2. If (-2, 5) is a point on the graph of 	𝑦 = 𝑔(𝑥), find a point on the graph of		𝑦 = 𝑔(𝑥 + 3) − 4	. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
 

3. The graph of  𝒚 = 𝒙𝟑		is translated 5 units to the left and 4 units down to form the 
transformed function	𝑦 = 𝑔(𝑥).  Determine the equation of the function	𝑦 = 𝑔(𝑥). 
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4. The domain of the function 𝑦 = ℎ(𝑥) is −2 < 𝑥 ≤ 6	 and the range is 4 < 𝑦 ≤ 10.  Find the 
domain and range of the function 	𝑦 − 1 = −ℎ(𝑥 + 6). 

 
 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
 

5. Given the graph of  𝑦 = 𝑓(𝑥) below, find the equation of the transformed function		𝑦 = 𝑔(𝑥)	. 
 

 
 
_________________________________________________________________________________ 
 

6. Given the graph of	𝑦 = ℎ(𝑥), sketch the graph of. 𝑦 = −ℎ(𝑥 − 1) + 3	. 
 

       
 

***SEE YOUR TEACHER FOR MARKING KEY*** 
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LEARNING GUIDE 2 
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Complete Assignment Questions #1 - #4
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Complete Assignment Questions #1 - #6
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Complete Assignment Questions #4 - #6
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                LG 2 Worksheet B (Combining Transformations) 

 

 



 
 
 
 

65 

 

 
 
 
 
 
 



 
 
 
 

66 

         LG 2 Worksheet C (Describing Transformations) 
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Seminar Notes
 Learning Guides 3 

 
 
 
 

 
Many common functions are polynomial functions. In this unit we describe  

polynomial functions and look at some of their properties. 
 

In order to master the techniques explained here it is vital that you undertake  
plenty of practice exercises so that they become second nature. 

 
• recognise when a rule describes a polynomial function, and write down  

the degree of the polynomial, 
• recognize the typical shapes of the graphs of polynomials, of degree up to 5, 

• understand what is meant by the multiplicity of a root of a polynomial, 
• sketch the graph of a polynomial, given its expression as a product  

of linear factors 
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Let’s sketch the different order of polynomials  
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Complete Assignment Questions #1 - #3
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Factoring Practice 
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   Example of using Synthetic Division where a 0 must be inserted. 
     
                  𝑥! + 2𝑥" − 6𝑥 + 1	 ÷ 𝑥 − 1 
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Complete Assignment Questions #4 - #9
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a) 
 
 
 
 
 
 

b) 

c) 
 
 
 
 
 
 
 

d) 

Complete Assignment Questions #3 - #5
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     i) 
ii) pos 
    neg 
    iii) 

Complete Assignment Questions #3, #4 - #7
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                      a)                                                     b)                                                   c) 
i) 
 

  

ii) 
 

  

iii) 
 

  

iv) 
 

  

v) 
 pos. 
 
 neg. 
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LG 3 Worksheet (Polynomial Functions) 
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LG 3 QUIZ (Polynomials) 
 
 
1. For the function  determine the interval(s) where the function is 

negative. 
 
 
 
 
 
 
 
 
 
 
 
 
 
___________________________________________________________________________________ 
 

2. Find the remainder when the polynomial   𝑥" − 4𝑥# − 2𝑥 − 1  is divided by  𝑥 − 3. 
 
 
 
 
 
 
 
 
 
 
 
 
___________________________________________________________________________________ 
 

3. The zeros of a cubic function are 1 and -3 (multiplicity 2).  Determine the equation of the 
function that has these zeros and passes through the point (-2, 9) 

€ 

y = x −1( ) x + 4( ) x − 3( )
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4. Determine the value of k so that  is a factor of  . 
 
 
 
 
 
 
 
___________________________________________________________________________________ 
 

5. Use the graph of the given polynomial function to write its equation. 
 

 

 

___________________________________________________________________________________ 
 

6. For what value of c will the polynomial 𝑃(𝑥) = 3𝑥" + 𝑐𝑥# 	− 	9𝑥 + 2 have the same  
             remainder when it is divided by  (𝑥 + 2)		𝑎𝑛𝑑		(𝑥 + 1)	? 
 

 

 

 

 

 

 

 

___________________________________________________________________________________ 
 

7.   Factor  fully.  Use synthetic or long division. 

              
 
 
 
 
 
 
 
 
                    ***SEE YOUR TEACHER FOR MARKING KEY***  

€ 

x − 2

€ 

kx3 + x2 − 8x − 4

(3, 0)

(1, 0)(-3, 0)(-3, 0)

(0, 1)

€ 

6x3 + x2 − 21x −10
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Seminar Notes
Learning Guides 4 & 5 

 
 
 
 
 
    

Like many types of functions, the exponential function has an inverse. This inverse is called the 
logarithmic function. Knowing about logarithmic functions is very useful for solving where x is in the 

exponent. 
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Complete Assignment Questions #3 - #6
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1. A swarm of killer bees triples in 30 days, the initial swarm had 1000 bees.   
            a)  Determine the correct expression to calculate the number of bees after t days.. 
 
 b) Find the number bees in a year? 
 
 
 c)  Find the time in days if the population reached 27000? 
 
 
2.  A culture has 240 bacteria.  The number of bacteria doubles every 6 hours.   
     How long would it take for the culture to reach 7680 bacteria?  
 
 
 
 
 
3.  The population of Victoria today is 86,000. If the population continues at the growth rate of  
        2.7% per annum, how long will it take to reach 100,000 people. 
 
 
 
 
 
 
 
 
4.  A 200 g sample of radioactive polonium-210 has a half-life of 138 days.  
 
a)  Determine an equation to model this situation of mass of polonium, in grams, that remains      
      after t days. 
 
 
b). Determine the mass that remains after 5 years? 
 
 
 
 
c)  How long does it take for this 200 g sample to decay to 25 g? 
 
 

Complete Assignment Questions #1 - #12
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5. If a bacteria’s population doubles every 10 minutes, what does a population of 500 grow to in 40 

minutes? 
 
 
 
 
 
 

6. If a city’s population increases by 3% per year, find the population in 10 years if the current 
population is 120,000 people. 
 
 
 
 
 
 

7. If the half-life of I-44 is 8 minutes, how much of a 100 g sample is left after 40 minutes? 
 
 
 
 
 
 

8. If a population of 100 bacteria grows to 3200 bacteria in 40 minutes, what is the doubling period 
of this bacterium? 
 
 
 
 
 
 

9. If the tripling period of an insect is 12 days, how long does it take a population of 300 insects to 
grow to 8100? 
 
 
 
 
 
 

10. If a sample of U-275 decays from 320 mg to 20 mg in 5 hours, what is the half-life of U-275? 
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11. If the half-life of B-127 is 18 seconds, how long does it take a sample of 400 g to decay to 25 g? 
 
 
 
 
 
 
 
 

12. If a country’s current population of 3.5 million people is decreasing at a rate of 1.9% per year, 
find its population in 20 years. 

 
 
 
 
 
 
 
 
 
 

 
 
1.   a)  𝑦 = 1000(3)! "#$     2.  30 days 
      b) 63,822,7136 bees 
      c) 90 days 
 

3.  5.7 years     4.  a)  𝑦 = 200)%
&
*
!
%"'$

 
           b)  0.02 g 
                                                                                                c)  414 days 
 
5. 8000     6. 161270 

7. 3.125 g     8. 8 min 

9. 36 days     10. 1.25 hrs or 1 hr 15 min 

11. 72 sec     12. 2.38 million 
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𝑎)		2𝑥! = 32																																					.																																				𝑏)		2𝑥
!
$ = 32 

 
 
 
 

𝑐)		16%&' = 32#%('																																							.																							𝑑)		9% = 7
1
279

#%&'

 

 
 
 
 
 
 
 
 
𝑒)		3#% + 3(3%) − 4 = 0																																																						𝑓)		4%(' − 4% + 12 = 0 
 
 
 
 
 
 
 
 

 
 

𝑎)		2!%(' = 8%																																																				.												𝑏)		7
1
1259

#%&'

= 25% 
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Solve each of the following exponential equations algebraically. 
 

1. 4%(" = 8#%&'      4. 32"%(' = ?'
)
@
#%(#

 
 
 
 
  
 
 
 
 

2. 16"%(' = 4#%&$      5. ? '
#*
@
#%&'

= ?'
+
@
!%(#

 
 
 
 
 
 
 
 
 
 
 
 

3. 25#%(' = ?'
$
@
#%&$

     6. ? '
',
@
#%('

= ?'
)
@
$%&#

 
 
 
 
 
 
 
 
 
 
 
 

 
1. ()

*
  2. +

*
 3. (%

&
 4. %%

&%
 5. +

&
 6. (%#

+
 

Complete Assignment Questions #1 - #6
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LG 4 Worksheet B (Exponential Equations) 
 
Solving equations where x is in the exponent. 
 
1.      𝟒𝟐𝒙 − 𝟔(𝟒)𝒙 + 𝟖 = 𝟎      4.   			𝟐𝒙&𝟑 + 𝟐𝒙&𝟒 = 𝟗𝟔 
 
 
 
 
 
 
 
 
 
 
 
 
2.   			𝟐(𝟖)𝟐𝒙 − 𝟖𝒙 = 𝟔      5.     𝟑𝒙 − 𝟑𝒙(𝟏 = 𝟏𝟔𝟐 
 
 
 
 
 
 
 
 
 

 
               1.     𝒙 = 𝟏, 𝒙 = 	 𝟏

𝟐
 

                 2.    𝒙 = 𝟏
𝟑
 

                 3.   𝒙 = 𝟏, 𝒙 = −𝟐 

                 4.  		𝒙 = 𝟐 

                 5.    𝒙 = 𝟓 
3.   𝟐(𝟐)(𝟐𝒙 − 𝟗(𝟐)(𝒙 + 𝟒 = 𝟎 
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LG 4 QUIZ (EXPONENTIAL FUNCTIONS) 
 
1. Write the equation of the function that results from the following set of transformations:  is 𝑓(𝑥) =

4$ stretched (EXPANDED) vertically by a factor of 2, stretched (COMPRESSED) horizontally by a 

factor         of 	
!
"

, reflected in the y-axis, and translated 7 units up and 6 units to the left. 
 
 
 
 
 
 
 
 
___________________________________________________________________________________ 
 

2. Describe in words how the function 𝑦 = #!
"
$
#

 can be transformed into the function:                       

						𝑦 − 1 = −6?'
"
@
#%()

. 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
 

3. Given the function 𝑦 = −4(2)%$&% + 5  find each of the following: 
 

a) equations of any asymptote(s) 
 
b) domain and range 
 
 
c) x-intercepts and y-intercepts if they exist 

 
 
__________________________________________________________________________________ 
 

4. The function 𝑇 = 160='
(
>
!
"# can be used to determine the length of time t, in hours, that milk 

will remain fresh where T is the storage temperature in degrees Celsius.  How long will milk 
keep fresh at 20 degrees Celsius? 
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5. Solve algebraically:    25#%&' = 125!("% 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
 

6. Solve algebraically:  ?'
)
@
!%('

= 16#%&$ 
 
     
 
 
 
 
 
__________________________________________________________________________________ 
 

7. A certain bacteria grew from a population of 100 to a population of 3200 in 8 hours.  Find 
the doubling period of this bacterium. 

 
 
 
 
 
 
 
 
 
 
___________________________________________________________________________________ 
8. If 12.5% of a sample of I-235 remains after 6 minutes, what is the half-life of I-235? 
 
 
 
 
 
 
 
 
 
 
 
                     ***SEE YOUR TEACHER FOR MARKING KEY*** 



 
 
 
 

118 

                     LEARNING GUIDE 5 
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Complete Assignment Questions #3 - #9 
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Complete Assignment Questions #1 - #6 
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 a) b) c) 
i)  

 
  

ii)  
 

  

iii)  
 

  

iv)  
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Complete Assignment Questions #1 - #6 
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LG 5 Worksheet B (Base Change & Log Laws) 
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Complete Assignment Questions #1 - #4 
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LG 5 Worksheet C (Logarithmic Equations) 
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Learning Guides 6  
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      USE FORMULA SHEET 
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        WATCH OUT for  t0 

   



 
 
 
 

159 

 
 
 
 
 

 
 
 
 
 

             
 
 
 
 
 

             
  
 
 



 
 
 
 

160 

LG 6 Worksheet A (Geometric Sequences) 
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       Example 3 
 
Find the number of terms in a geometric series when the sum is 2730 and the first two 
terms are 2, 8. 
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Example 2 
 

Find the ratio of infinite series that has a sum of 10 and the first term is 
!
"
 . 
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                           LG 6 Worksheet B (Geometric Series) 
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                LG 6 Worksheet C (Infinite Geometric Series) 
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           Write out each of the following sums. 

 
 

 
You Try: 
 
a)  

 
 
 
 
b)  

 
 
 
 
c) 
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Write each series using sigma notation. 
 
a) 

          
 
 
 
 
b) 

       
 
 
 
 
c) 
 
       1, 3, 9, 27, 81 
 
 
 
 
d) 

        2, !
"
, !
#
, !
$"
, !
!"#

… !
#!%"

 
 
 
You Try: 
 
a)   1, !

&
, !
%
, !
!'
, !
"(

!
$'
, !
&%

 
 
 
 
 
b)  -2, 6, -18, 54, -162…4374 
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             LG 6 Worksheet D (Sigma Notation) 
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LG6 Quiz (Geometric Sequence & Series) 
 
 
1. Determine if the sequence is geometric. If it is, find the common ratio, the 8th term, and the 

explicit formula. 
 
 𝒂) 	− 𝟏,−𝟑,−𝟗,−𝟐𝟕,… 																																																												𝒃)		𝟐, 𝟏

𝟐
, 𝟏
𝟖
, 𝟏
𝟑𝟐
, … 

 

  
 
 
 
 
  
 
 
 
__________________________________________________________________________________ 
 

2. Find the missing term or terms in each geometric sequence. 
 
 a)  …, 4, ____, ____, 108, …       b)  …, -25, ____, ____, ____, − 𝟏

𝟐𝟓
, … 

                                	 
 
 
 
 
 
 
 
 
 
 
 
_________________________________________________________________________________ 
 

3. Find the first term of the geometric sequence that has a fourth term of 40 and  
          a common ratio of 2. 
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4. Find the sum of each geometric series. 
 
										𝒂)	𝒇𝒊𝒏𝒅	𝒔𝟔			𝒇𝒐𝒓		𝟐, −𝟔, 𝟏𝟖,…   𝒃)		𝟑𝟎 + 𝟐𝟎 + 𝟒𝟎

𝟑
+⋯+	𝟏𝟐𝟖𝟎

𝟕𝟐𝟗
 

 
 
 
 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
 

5.  Suppose that five people are ill during the first week of an epidemic and each sick person 
spreads the contagious disease to four other people by the end of the second week and so on. 
By the end of the 15th week, how many people will be affected by the epidemic. 

 
 
 
 
 
 
 
 
 
 
_________________________________________________________________________________ 
 

6. A gardener wanted to reward a worker for their good deeds by giving them some apples. 
The gardener gave the worker two choices. You can either have 1000 apples at once or you 
could get 1 apple on the first day, 2 apples on the second day, 4 on the third day, 8 on the 
fourth day and so on for the next ten days. Which option gets the maximum apples?   

  
 
 
 
 
 
 
 
 
 
                     ***SEE YOUR TEACHER FOR MARKING KEY*** 
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SOLUTION: 
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Complete Assignment Questions #1 - #13
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Complete Assignment Questions #1 - #5



 
 
 
 

190 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 

 
 
 

 
 
 

 
 
 

 



 
 
 
 

191 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 

192 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

193 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



 
 
 
 

194 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 

195 

 
 

 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

 
 

Complete Assignment Questions #1 - #7
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           LG 7  Worksheet (Function Operation) 
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LG 7 Quiz (Function Operations) 
 
1. Given 𝒇(𝒙) = 𝟒𝒙𝟐 + 𝟑𝒙 − 𝟏	𝐚𝐧𝐝	𝒈(𝒙) = 𝟔𝒙 + 𝟐, perform the indicated operation. 
 
 𝒂)		(𝒇 + 𝒈)(𝒙)                                                            𝒃)		(𝒇 − 𝒈)(𝒙) 
 

  
 
 
 
 
 
 
 
  
 
 
_________________________________________________________________________________ 
 

2. Given 𝒇(𝒙) = 𝟓𝒙 − 𝟔	𝐚𝐧𝐝	𝒈(𝒙) = 𝒙𝟐 − 𝟓𝒙 + 𝟔, perform the indicated operation. 
 
 𝒂)		(𝒈 + 𝒇)(𝟐)      𝒃)		(𝒇 − 𝒈)(−𝟏) 
 
 
 
 
 
 
 
 
 
 
 
 
_________________________________________________________________________________ 
 

3. Given 𝒇(𝒙) = 𝟔𝒙𝟐 − 𝒙 − 𝟏𝟐	𝐚𝐧𝐝	𝒈(𝒙) = 𝟐𝒙 − 𝟑, perform the indicated operation. 
 

 𝒂)		(𝒇𝒈)(𝒙)      b)		#𝒇
𝒈
$ (𝒙) 
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4. Given 𝒇(𝒙) = 𝟗 − 𝒙	, 𝒈(𝒙) = 𝒙𝟐 + 𝒙 + 𝟏, 𝒂𝒏𝒅		𝒉(𝒙) = 𝒙 − 𝟐, perform the indicated 
operation. 

 
 𝒂)		(𝒇 ∘ 𝒈)(𝒙)    𝒃)		𝒈(𝒇(𝒙))    𝒄)		𝒉(𝒇(−𝟔)) 

  
 
 
 
 
 
 
 
_________________________________________________________________________________ 
 

5.  For each given graph of f(x) and g(x), perform the indicated operation. 
      𝒂)		(𝒇 + 𝒈)(𝟏)		    𝒃)		(𝒈 − 𝒇)(𝟒) 

 
_________________________________________________________________________________ 
 

6. For each graph of f(x) and g(x), determine the equation and state the domain & range for: 
       𝒂)		(𝒇𝒈)(𝒙)		    𝒃)		?𝒇

𝒈
@ (𝒙) 

  
                     

 ***SEE YOUR TEACHER FOR MARKING KEY*** 
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LEARNING GUIDE 8 
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Complete Assignment Questions #1 - #4
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3. a)                                                                                                                           b) 
 
 
 
 
 

 
 

VA: x = -1 
HA: y = 0 
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Complete Assignment Questions #1 - #8
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5. a) C      b) A      c) D      d) B 
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Complete Assignment Questions #3 - #9
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LG 8  Worksheet (Rational Functions) 
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Seminar Notes
 Learning Guides 10 & 11 
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Trigonometric Functions in Degrees              
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Complete Assignment Questions #2 - #13
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          6. 
 
 
 
 
 
 
                                             
       8. a)  not coterminal 

          c)  coterminal,  -493o = 227o – 2(360o) 
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Exact Values 
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                           LG 10 Worksheet A (Ratios and Degrees) 

1. Find the exact value of each of the following: 
 
    𝑎)	sin 30°																														𝑏)	cos 30°																																𝑐)	sec 45° 																												𝑑)	cot 30° 
 
 
 
 
 
 
 
 
 
𝑒)	sin 0°																														𝑓)	tan 0°																																𝑔)	sec 180° 																												ℎ)	csc−270° 
 
 
 
 
 
 
 
 
 
 
2. Find the exact value of each of the following: 
 
𝑎)	sin 150°																														𝑏)	cos 225°																																𝑐)	tan 330° 																												𝑑)	cot 135° 
 
 
 
 
 
 
 
 
 
𝑒)	sin−150°																														𝑓)	csc 750°																																𝑔)	sec−300° 																												ℎ)	cot 225° 
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3. Find the exact value of each of the following: 
 
𝑎)		𝑠𝑖𝑛#(60°)																											𝑏)		(sin	(60°))#																					𝑐)		𝑠𝑒𝑐#(225°)																											𝑑)		𝑡𝑎𝑛"(−30°) 

					 
 
 
 
 
 
 
 
 
 
 
 
𝑒)		𝑠𝑖𝑛#(90°)																											𝑓)		(sin	(−180°))#																					𝑔)		𝑠𝑒𝑐#(270°)																											ℎ)		𝑐𝑜𝑠"(540°) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1. 𝑎)	'
#
																								𝑏.		 √"

#
													𝑐. −√3														𝑑. −1														𝑒.		0													𝑓.		0											𝑔. −1									ℎ.		1	         

     

2. 𝑎)	
1
2 												𝑏.		

−1
√2

													𝑐.		√2														𝑑.		√3														𝑒.		 −
1
2 												𝑓.		2											𝑔.		2									ℎ.		1 

 

3. 𝑎)	
3
4 												𝑏.		

3
4 													𝑐.		2														𝑑.		 −

1
3√3

												𝑒.			1												𝑓.		0											𝑔.		0									ℎ. −1 
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   TRY:  Find each of the following to 3 dec. places: 
𝑎)	sin 160°																															𝑏)	csc−60°																																	𝑐)	sec 200°																											𝑑) cot 305°	                     
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                                      LG 10 Worksheet B (Ratios from Ratios) 

 

 
 



 
 
 
 

238 

 
 

 
 
 
 



 
 
 
 

239 

 

LEARNING GUIDE 11 
Trigonometric Functions in Radians 
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Complete Assignment Questions #6 - #13
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                  7.                                           

 
 

 
       9.                                                        11. 
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                             LG 11 Worksheet A (Ratios and Radians) 
 
1. Find the exact value of each of the following: 
 

				𝑎)	sin(0)																							𝑏)	cos(𝜋)																								𝑐)		tan ?
𝜋
2@ 																									𝑑)		sec 7

−3𝜋
2 9 			 

 
 
 
 
 

					𝑒)	csc 7
−3𝜋
2 9 																				𝑓)	cot(𝜋)																				𝑔)		sin 7

9𝜋
2 9 																					ℎ)		cos(11𝜋)			 

 
 
 
 
 
 
 
 

2. Find the exact value of each of the following: 
 

				𝑎)	sin 7
5𝜋
6 9	 																							𝑏)	cos 7

5𝜋
4 9 																								𝑐)		tan 7

5𝜋
3 9 																									𝑑)		csc 7

4𝜋
3 9 			 

 
 
 
 
 
 
 
 

					𝑒)	sec 7
11𝜋
6 9 																				𝑓)	cot 7

3𝜋
4 9 																				𝑔)		sin 7

−5𝜋
6 9 																					ℎ)		sec 7

−5𝜋
3 9 			 
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3. Find the exact value of each of the following: 

 

𝑎)	𝑠𝑖𝑛# ?
𝜋
3@	 																							𝑏)	7𝑐𝑜𝑠 7

2𝜋
3 9	9

#

																							𝑐)		𝑠𝑒𝑐# 7
5𝜋
4 9 																						𝑑)		𝑡𝑎𝑛

# ?
−𝜋
6 @				 

 
 
 
 
 
 
 
 

					𝑒)	𝑐𝑠𝑐" 7
7𝜋
6 9	 																			𝑓)	𝑐𝑜𝑡

! 7
7𝜋
4 9 																						𝑔)		𝑐𝑜𝑠

" 7
−5𝜋
4 9 																							ℎ)		𝑠𝑒𝑐#(3𝜋)		 

 

 

 

 

 

 

 

 

1.   a)  0        b)  -1       c)  undefined       d)  undef      e)  1            f)  undef.       g)  1          h)  -1 

 

2.   a)  𝟏
𝟐
									𝒃)		(𝟏

√𝟐
						𝒄) 		− √𝟑														𝒅)		(𝟐

√𝟑
											𝒆)			 𝟐

√𝟑
												𝒇) 	− 𝟏											𝒈)		(𝟏

𝟐
								𝒉)	𝟐	 

 

3.   a)  𝟑
𝟒
									𝒃)		𝟏

𝟒
									𝒄)		𝟐																				𝒅)		𝟏

𝟑
																		𝒆) 		− 𝟖										𝒇)		𝟏														𝒈)		 (𝟏

𝟐√𝟐
								𝒉)	𝟏	 
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TRY:   Find each of the following to 3 dec. places: 
 

				𝑎)	sin 7
5𝜋
7 9	 																							𝑏)	cot 7

11𝜋
5 9 																								𝑐)		tan2.5																									𝑑)		csc 7

3
7𝜋9 			 
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              LG 11 Worksheet B (Ratios from Ratios) 
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                LG 11 Worksheet C (Trig. Review) 
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 Learning Guides 12 & 13 
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The Sine & Cosine Graph 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

265 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

266 

 

 

     
 

 

 
 
 
 



 
 
 
 

267 

 
 

 
 

 
 

Place the correct letter in the 
appropriate column. 
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Graph the 3 functions below on same grid. 
 
                  
 
 
 
 
 
 
 

 
 
 

 
 
The phase shift formula is used to find the phase shift of a function. This 
determines where the sine/cosine wave starts. Phase Shift is a shift when the 
graph of the sine function and cosine function is shifted left or right from their 
usual position (x = 0), or we can say that in phase shift the function is 
shifted horizontally how far from the usual position 
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Graph the 3 functions on same grid below. 
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Complete Assignment Questions #2 - #10



 
 
 
 

273 
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2.  Phase shift:  a) 𝑅	30°								𝑏)		𝑅	 ;
"
									𝑐)		𝐿	 $;

,
									𝑑)		𝐿	15°								𝑒)		𝑅	𝜋										𝑓)		𝑅	 ;

'#
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Complete Assignment Questions #15 - #17
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17. 
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Graph the 3 functions on same grid below. 

                                 
 
    𝑎 = 																																																							𝑎 = 
 
   𝑏 = 													𝑝 = 																																	𝑏 = 														𝑝 = 
 
   𝑐 = 																																																							𝑐 = 
 
   𝑑 = 																																																						𝑑 = 
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                      LG 12 Worksheet A (Trig Graphs) 

 

 

NOTE: one more question d) next page 
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                         LG 12 Worksheet B (Review Trigonometric Graphing) 
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LEARNING GUIDE 13 
 

𝒚 = 𝒕𝒂𝒏𝒙 
 

 
 
 
 
 
 
 

 
CHARACTERISTICS OF THE TANGENT FUNCTION & IT’S CONNECTION 

TO SINE and COSINE 
 

𝜽 0 𝝅
𝟔 

𝝅
𝟒 𝝅

𝟑 𝝅
𝟐 𝟐𝝅

𝟑
 
𝟑𝝅
𝟒

 𝟓𝝅
𝟔

 𝝅 𝟕𝝅
𝟔

 𝟓𝝅
𝟒

 𝟒𝝅
𝟑

 𝟑𝝅
𝟐

 𝟕𝝅
𝟒

 𝟓𝝅
𝟑

 𝟏𝟏𝝅
𝟔

 𝟐𝝅 
𝒔𝒊𝒏𝜽                  
𝒄𝒐𝒔𝜽                  
𝒕𝒂𝒏𝜽                  

 
Use the above information to graph 𝒚 = 𝒕𝒂𝒏𝜽.					(𝑵𝒐𝒕𝒆	𝜽	𝒂𝒏𝒅	x	𝒂𝒓𝒆	𝒊𝒏𝒕𝒆𝒓𝒄𝒉𝒂𝒏𝒈𝒆𝒂𝒃𝒍𝒆)	 
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                             LG 13 Worksheet A (Applied Trig. Graphs) 
 
1. At a seaport, the depth of the water h in metres at time t = 1 hour during a certain day is given by this 

formula: 

h = 2.4Cos 2π
12.4(t – 5)  + 4.2 

 
Assume that when t = 0, it is midnight.  Use DESMOS to determine how long after midnight (the first two 
times) that the water is 5 m deep.   
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2.   Graph the following tangent functions. 
 

𝑎)		𝑡𝑎𝑛
1
2
𝑥																																																																								𝑏)		𝑡𝑎𝑛

3
4
𝑥			 

 

                                     
 
 
         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

3. 
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1. 2.57 hrs, 7.43 hrs 
2. 

    
3. 

    

4. 

5. 

5. 

4. 
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Seminar Notes
 Learning Guides 14 - 15 
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                     LG 14 Worksheet A (Trig Proofs) 
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                                 LG 14 Worksheet B (Trig Proofs) 
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LEARNING GUIDE 15 
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    LG 14 Worksheet C (Trig Proofs) 
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    TRY: 
																			1.		𝑠𝑖𝑛#𝑥 + 𝑐𝑜𝑠#𝑥																																																						2. 		𝑐𝑜𝑠#𝑥 − 𝑠𝑖𝑛#𝑥	 
 
 
																			3.		10𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥																																																											4.		8𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥	 

 
 

																				5.		2𝑠𝑖𝑛3𝑥𝑐𝑜𝑠3𝑥																																																									6.		10𝑠𝑖𝑛5𝑥𝑐𝑜𝑠5𝑥	 
 
 

7.			2 − 4𝑠𝑖𝑛#5𝑥																																																										8. 		6𝑐𝑜𝑠#4𝑥 − 3 
 

 
 

 
     1. 1    2. 𝑐𝑜𝑠2𝑥    3.  5𝑠𝑖𝑛2𝑥     4.  4𝑠𝑖𝑛2𝑥     5.  𝑠𝑖𝑛6𝑥    6.  5𝑠𝑖𝑛10𝑥		  7. 2𝑐𝑜𝑠10𝑥   8. 3𝑐𝑜𝑠8𝑥 
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LEARNING GUIDE 16 
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Let’s Practice Isolating   𝒔𝒊𝒏𝒙 =, 𝒄𝒐𝒔𝒙 =, 𝒕𝒂𝒏𝒙 = 
 
Find the exact value of A if 0 ≤ A < 2π 
 

   a. 2SinA + 1 = 0       b. 3  + 2SinA = 0 
 
 
 
 
 
 

 c. 2TanA = 2       d. 4SinA + 2 = 2SinA + 1 
 
 

 
 
 
 
3. Solve to 2 decimal places,  if 0 ≤ x < 2π 
 

 a. 3Sinx + 2 = 0      b. 5Cosx – 4 = 0 
 
 
 
 
 
 
 
 
 

 c. 4Tanx + 1 = 2Tanx + 5 

 
 
 
 
4. Why do the equations of SinA = 2 and CosA = -3 have no solutions,  
            and TanA = 4 have solutions? 
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            LG 16 Worksheet A (Trig Equations) 
 
1. Find the exact value of A if 0 ≤ A < 360° 

 a. SinA = 
1
2    b. SecA = -2   c.   CotA = -1 

 
 
 
 
 
 d. TanA = 3    e. CosA = 0   f.   SinA = 0 
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2. Find the exact value of A if 0 ≤ A < 2π 

 a. CosA = 
-1
2     b. CscA = - 2    c.  CotA = 1 

 
 
 d. SecA = 1   e. CscA = -2   f.  TanA = 0 

 
 
3. Find A to 1 decimal place if 0 ≤ A < 360° 
 

 a. CosA = -0.7819     b. CscA = -2.3451 

 
 c. SecA = 6.5789     d. CotA = 0.2134 

 
 
 
4. Find A to 2 decimal places if 0 ≤ A < 2π 
 

 a. TanA = 0.6781     b. SecA = -2.4567 

 
 c. CscA = 8     d. CotA = -0.9145 
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5.Find the exact value of A if 0 ≤ A < 360° 
 

 a. Sin2A = 1      b. Cos2A =
1
4  

 
 c. Tan2A = 

1
3       d. Sec2A = 2 

 
 e. Csc2A = 

4
3       f. Cot2A = 

1
3  

 
6. Find the exact value of A if 0 ≤ A < 2π 
 

 a. Csc2A = 4      b. Sec2A =
4
3  

 
 
 
 

 c. Cot2A = 1      d. Cos2A = 
1
2  

 
 
 

 e. Sin2A = 
3
4       f. Tan2A = 3 
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7. Solve each of the following equations algebraically for x, 0 ≤ x < 2π.  Give exact values where 
possible (otherwise to 2 dec. places).  Also, solve over the set of real numbers (give the general 
solution). 

 
 𝑎)		𝑐𝑜𝑠#𝑥 − 𝑐𝑜𝑠𝑥 − 2 = 0																																																										𝑏)			𝑠𝑖𝑛#𝑥 − 4𝑠𝑖𝑛𝑥 + 3 = 0	 
 
 
 
 
 
 
 
 
	𝑐)		2𝑐𝑜𝑠#𝑥 − 𝑐𝑜𝑠𝑥 = 1																																																														𝑑)			2𝑠𝑖𝑛#𝑥 + 3𝑠𝑖𝑛𝑥 = 2 
 
 
 
 
 
 
 
 
 
𝑒)		6𝑐𝑜𝑠#𝑥 = 𝑐𝑜𝑠𝑥 + 1																																																														𝑓)				𝑡𝑎𝑛#𝑥 + 3𝑡𝑎𝑛𝑥 = −2 
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7.				a)				𝝅	(+𝟐𝝅𝒏, 𝒏𝝐𝑰)														b)		
𝝅
𝟐
	(+𝟐𝝅𝒏, 𝒏𝝐𝑰)										c)		)		0,	𝟐𝝅

𝟑
, 𝟒𝝅
𝟑
		(+𝟐𝝅𝒏, 𝒏𝝐𝑰)	

	

							d)			
𝝅
𝟔
, 𝟓𝝅
𝟔
		(+𝟐𝝅𝒏, 𝒏𝝐𝑰)								e)			1.91,	4.37,	𝝅

𝟑
, 𝟓𝝅
𝟑
		(+𝟐𝝅𝒏, 𝒏𝝐𝑰)						f)		2.03,	5.18,	𝟑𝝅

𝟒
, 𝟕𝝅
𝟒
		(+𝟐𝝅𝒏, 𝒏𝝐𝑰)	

 
 
 
 

 
 
 



 
 
 
 

344 
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            LG 16 Worksheet B (Trig Equations) 
 

1.   Solve the equation to the right over each of the given domains:  		2𝑠𝑖𝑛#𝑥 − 𝑠𝑖𝑛𝑥 − 1 = 0 
 
 
           𝒂)			0 ≤ 𝑥 < 2𝜋   𝒃)			𝜋 ≤ 𝑥 < 2𝜋 
 
 
 
           𝒄)			0 ≤ 𝑥 < ;

#
                𝒅)			;

#
≤ 𝑥 < ";

#
 

 
 
 

											𝒆)		
𝜋
2 ≤ 𝑥 ≤ 2𝜋																																									𝒇) 	− 𝜋 ≤ 𝑥 < 0 

 
 
 
2.  Solve each of the following equations algebraically for x, 0 ≤ x < 2π.  Give exact values where 

possible (otherwise to 2 dec. places).   
𝑎)			2𝑠𝑖𝑛𝑥𝑡𝑎𝑛𝑥 − 𝑡𝑎𝑛𝑥 = 0																																											𝑏)			𝑡𝑎𝑛𝑥 − 2𝑐𝑜𝑠𝑥𝑡𝑎𝑛𝑥 = 0 

 
 
 
 
 
 
									𝑐)			𝑐𝑜𝑠𝑥𝑡𝑎𝑛𝑥 − 3𝑡𝑎𝑛𝑥 = 0																																											𝑑)			3𝑐𝑜𝑠𝑡𝑎𝑛𝑥 − 𝑡𝑎𝑛𝑥 = 0 

 
 
 
 
 
 

 
 

										𝑒)			𝑡𝑎𝑛#𝑥 = 𝑡𝑎𝑛𝑥 + 2																																																						𝑓)			𝑠𝑒𝑐#𝑥 − 2𝑠𝑒𝑐𝑥 = 3		 
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3.  Use identities to solve each of the following equations algebraically for x, 0 ≤ x < 2π.  Give exact 
      values where possible (otherwise to 2 dec. places).   
 
𝑎)			𝑠𝑖𝑛2𝑥 − 𝑠𝑖𝑛𝑥 = 0																																																						𝑏)			𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛2𝑥 = 0 

 
 
 
 
 
 
 

𝑐)			𝑐𝑜𝑠𝑥 = 𝑐𝑜𝑠2𝑥																																																														𝑑)			𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠2𝑥 = 0 
 
 
 
 
 
 
 
 

 
1.  a)			𝝅

𝟐
, 𝟕𝝅
𝟔
, 𝟏𝟏𝝅
𝟔
								b)			𝟕𝝅

𝟔
, 𝟏𝟏𝝅
𝟔
									c)		no	solution						d)			𝝅

𝟐
, 𝟕𝝅
𝟔
									e)			𝝅

𝟐
, 𝟕𝝅
𝟔
, 𝟏𝟏𝝅
𝟔
								f)			&𝟓𝝅

𝟔
, &𝝅
𝟔
	

 
2.  a)  0,	𝜋,	𝝅

𝟔
, 𝟓𝝅
𝟔
									b)		0,	𝜋,	𝝅

𝟑
, 𝟓𝝅
𝟑
						c)	0,	𝜋							d)		0, 𝜋, 1.23, 5.05							e)		1.11,	4.25,	𝟑𝝅

𝟒
, 𝟕𝝅
𝟒
							f)			𝜋, 1.23, 5.05						 

 
3.  a)  0,	𝜋,	𝝅

𝟑
, 𝟓𝝅
𝟑
									b)			𝝅

𝟐
, 𝟑𝝅
𝟐
, 𝟕𝝅
𝟔
, 𝟏𝟏𝝅
𝟔
									c)	0,	𝟐𝝅

𝟑
, 𝟒𝝅
𝟑
										d)			𝟑𝝅

𝟐
, 𝝅
𝟔
, 𝟓𝝅
𝟔
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Let’s look at it visually first.         Now algebraically. 

 

EXAMPLE 2 Solve    Cos3x = − √$
"

    over [0, 2π ]. 
 
 
 
 
 
 
You Try:   
a)  Solve    Sin2x = 

!
√"

    over [0, 2π ]        b)  Solve    Cos3x = 0   over [0, 2π ]. 

 
 
 
 
 
 
 

c)   ,    

     
a) if the domain is     b) if the domain is  

 
 
 

2
12cos -=x

p20 <£ x pp <£- x
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Review Questions

for 
Final Exam 

 
 
 
                   ***SEE YOUR TEACHER FOR ANSWER KEY 
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Learning Guide 3 
1. Match each function to its corresponding graph. 

_______________________________________________________________________________ 
 
2.  
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3.  Use synthetic division to determine the remainder for  𝑥" + 7𝑥# + 3𝑥 + 4		 ÷ 	𝑥 + 2. 
 
 
 
 
_______________________________________________________________________________ 
 
4.  Use the remainder theorem to determine the remainder when 𝑃(𝑥) = 𝑥" − 10𝑥 + 6 
        is divided by 𝑥 + 4. 
 
 
 
_______________________________________________________________________________ 
 
5.  Determine the value of k if the remainder is 3 for (𝑘𝑥" + 3𝑥 + 1) ÷ (𝑥 + 2). 
 
 
 
 
_______________________________________________________________________________ 
 
6 a) 

 
 
 
 
_______________________________________________________________________________ 
 
6 b) 

 
 
 
 
 
_______________________________________________________________________________ 
 
7.  
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8. 

 
 
 
 
 
9.  Factor fully 		𝑥" − 4𝑥# − 11𝑥 + 30. 
 
 
 
 
 
_______________________________________________________________________________ 
 
10a)  Determine the equation of the function shown on the graph below. 
 

                           
10b) 
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11.  Determine the equation of the function that the zeros are -2, -1, and 3 (multiplicity 2)  
         and passes through the point (2, 24). 
 
 
 
_______________________________________________________________________________ 
 
12. 

 
 
 
 
 
_______________________________________________________________________________ 
 
13. 

 
_______________________________________________________________________________ 
 
14. 
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Learning Guide 4/5 
 

 
 
 

 
 
             
            iv)  𝟓𝟐𝒙 − 𝟔(𝟓)𝒙 + 𝟓 = 𝟎                                     v)    𝟐𝒙 + 𝟐𝒙&𝟑 = 𝟏𝟖 
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_______________________________________________________________________________ 
 
   11.  A 200 g sample of radioactive polonium-210 has a half-life of 138 days. 
 a) Determine an equation to model this situation of the mass of polonium that remains 
                  after t days. 
 
 b) Determine the mass that remains after 5 years? 
 
 
 c) How long will it take for this 200 g sample to decay to 12.5 g? 
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Learning Guide 6 
 
1.  Find the sum of the geometric series. 
 
a)  𝑆*			𝑜𝑓		4 + 8 + 16 + 32 +⋯   b)  𝑆<		𝑜𝑓		1 − 6 + 36 − 216 +⋯ 
 
 
 
c)  "

#$
+	___ + ___ + ___ + ___ + 375   d)  𝑆, = ____  given 	𝑡# = 1  and  𝑡$ =

('
#*

 
 
 
_______________________________________________________________________________ 
 
2.  A geometric series has a sum of 1365. Each term increases by a factor of 4. If there are 6 terms, 
       find the value of the first term. 
 
 
_______________________________________________________________________________ 
 
3.  Rewrite each series as a sum. 
         a)        b) 

                                                                                                      
 
_______________________________________________________________________________ 
 
4.  Evaluate each series. 
         a)        b) 

                                                                                            
 
_______________________________________________________________________________ 
 
5.  Rewrite each series using sigma notation. 
         a)  4 + 2 + 1 + '

#
+ '

!
+ '

)
    b)  0 + 3 + 6 + 9 

 
 
        c)  '

#
+ #

"
+ "

!
+ !

$
+ $

,
      d)  '

$
+ '

"
+ 1 − 
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Learning Guide 7/8 
 
1.   

 
 
 
 
_______________________________________________________________________________ 
 
2.   

 
 
 
 
 
 
_______________________________________________________________________________ 
 
3.   
 
Given the functions  determine the equation of the function (hx) = ( fg )(x),  
 
and state the domain and range.   
 
 
 
______________________________________________________________________________ 
 
4.   
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5.   

 
 
 
 
 
 
 
 
_______________________________________________________________________________ 
 
6.   

 
 
 
 
 
 
 
_______________________________________________________________________________ 
 
7.   

 
 
 
 
 
 
 
_______________________________________________________________________________ 
 
8.   
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9.   
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_______________________________________________________________________________ 

 
 
_______________________________________________________________________________ 

 
 
 
_______________________________________________________________________________ 
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Learning Guide 12/13 

 
 
_______________________________________________________________________________ 
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_______________________________________________________________________________ 

 
 
_______________________________________________________________________________ 
 
5.   Graph  𝑦 = 2𝑠𝑖𝑛 ?;

"
𝑥 − ;

"
@ − 1  for two cycles. 
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7.    

 
 
 
 
_______________________________________________________________________________ 
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Learning Guide 14/15 
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Learning Guide 16 
 
1.    

 
 
 
 
 
 
 
 
 
__________________________________________________________________________________ 
2.    
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3.    

 
 
 
__________________________________________________________________________________ 
4.    

 
 
 
 
__________________________________________________________________________________ 
5.    

 
 
 
 
  


