
Unit 30:  Trigonometric equations
LSM Navigation

Note on notation:

In y = sin ( or y = sin x or y = sin A,  the letters are variables and always italic.

Note that the author has often used Eq Ed for 
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 in text or in sin  - you will want to use the symbol font in text, or make one MathType gif 
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Note that there is always a space in 
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 – MathType does it automatically but we must do it by hand in text.
Note that the mathematics here is mostly done in text, not in Equation Editor. so it requires special attention!!
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1.
Introduction:

Earliest applications of trigonometry were in navigation, surveying and astronomy. The main problem was usually to determine an inaccessible distance, like the distance across a lake. Other applications are found in physics, chemistry and many branches of engineering. It is in solving problems in these fields that trigonometric equations become essential.

In this unit we deal with solving trigonometric equations. Trigonometric equations are not different from algebraic equations and principles used in solving algebraic equations are also applicable in solving trigonometric equations.

Mouse over
Trigonometric equation are equations containing one or more trigonometric function.

End mouse-over

We will formalise steps that may help learners to solve trigonometric equations. For learners to master the skill they should understand the behaviour of trigonometric functions, both algebraically and graphically. We will also briefly focus on understanding how calculators calculate inverse trigonometric values. 

In general, this unit looks at methods and tools for solving trigonometric equations.

Outcomes

By the end of this unit you should be able to:

· Define trigonometric equations.
· Realise how heavily solving trigonometric equations rely on algebra and use of identities.

· Formalise steps that can be followed in solving trigonometric equations.
· Understand what is meant by an inverse function both algebraically and graphically.

· Find with the aid of a calculator the value of any trigonometric function and inverse trigonometric function.

· Identify the domain and range of the inverse trigonometric functions and relate it to calculators calculations of inverse trigonometric functions.

· Recognise the graphs of inverse trigonometric functions.

· Solve trigonometric equations, requiring both principal and general solutions.
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2. Trigonometric equations

What is an equation?

We should not confuse the concepts of  equation and identity or confuse the processes of each. Recall that in unit 29 we said:
An identity is true for all permissible or sensible values of the variable – our task is to prove that such an identity is always true.

An equation is true for only some values of the variable – our task is to find out for which values it is true
Trigonometric functions can be combined into equations. Various trigonometric formulae and identities are usually used in solving trigonometric equations. These were developed in unit 29 and it is important to know them, recognise them, and apply them.

Solutions for trigonometric equations follow no standard procedure, but there are a number of techniques that can be used to get to the solution, for example:
bullited list

· We can factor an expression to get understandable expressions.
· We can multiply or divide through by a scalar.
· We can square or get a square root on both sides of an equation.
· We can use the fundamental identities by substituting some functions.
· We can break functions down into two different functions.

end bullited list

Solving trigonometric equations is close to solving algebraic equations
In algebra we solve linear equations like 7x – 3 = 0 and quadratic ones like x2  – 3x + 1 = 0. In solving equations we look for possible numbers that could be substituted for the variable in the equation to make it true. We use special techniques to solve equations and the same techniques can be used in solving trigonometric equations.

Example: Solve: 4sin
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 = 2 sin
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 < 3600
Solution in algebra:
4x – 
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 = 2x 
     

(  2x = 
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(  x =
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Solution in trigonometry:
Replacing x with sin
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, the process is very much the same as above:
   4 sin
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 – 
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 = 2 sin
[image: image16.wmf]q


(  2 sin
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(  sin
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 = 600 or 1200
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3. Steps for solving trigonometric equations

It is useful to follow systematic steps in solving equations and below we suggest steps that can be followed in solving trigonometric equations. In this section we will work through the steps in a demonstration and discussion mode.
Example: Solve: cos 8D – sin 4D = 0 for  0 
[image: image22.wmf]£

 D < 3600
We should be able to anticipate much of the process: Our goal is to solve for D, but to achieve that, we may first solve for 8D or 4D, and to achieve that, we may first solve for, say sin 4D. Our first steps in solving the equations will therefore be manipulate the equation so that we can solve for sin 4D. This thinking is crucial to the process of solving trigonometric equations.
Step 1:  Write the equation in only one function of one angle

In our equation we have two functions, namely sine and cosine, so it id difficult to see relationships between the two, so we will want to change this to only one function.
Also, our equation involves two angles, namely 8D and 4D, so we will want to change this to only one angle.
So we will need to make some transformations, using some trigonometric identities, And if we are lucky, or clever, we may achieve both objectives (changing to one function and changing to one angle) in one transformation.

mouse over

With transformation we mean equivalent transformation, i.e. changing to an equivalent expression or identity that are more useful in the context, like changing 3x to 2x + x, or sin ( to cos (90 – ().
end mouse over

We notice that 8D can be seen as 2 ( 4D, so the double angle identity cos 2x = 1 – 2 sin2 x could be useful:
These should really preferably be done in MathType, otherwise spaces and italics will just create problems!!!!!

       cos 2x = 1 – 2sin2 x
(  cos 2(4D = 1 – 2sin2 4D
(  cos 8D = 1 – 2sin2 4D
Substituting this identity into our equation gives:

       cos 8D – sin 4D = 0

  ( 1 – 2sin2 4D – sin 4D = 0

  ( 2sin2 4D + sin 4D  – 1 = 0

We have then succeeded to write the equation in terms of one function (sine) of one angle (4D), by using a known relevant identity.
Step 2: Find the value(s) of a trigonometric function

We continue with 2sin2 4D + sin 4D  – 1 = 0.

We recognise it as a quadratic equation of the form 2x2 + x – 1 = 0, where x can be replaced by sin 4D. So let’s use the known algebraic procedure for solving a quadratic equation, i.e. factorise to solve for sin 4D, then 4D, then D:
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In this step we have solved for the function value, i.e. the unit sin 4D. Comparing this with algebra, we can say we have solved for x in  2x2 + x – 1 = 0. The algebra is then finished, but not the trigonometry!
This stage of the process will usually involve factorisation – transforming the equation into a useful form from which deductions can be made, e.g. ab = 0, from which we can conclude that a = 0 or b = 0.

We remark that it is anticipating this stage of the process which determines what we do in step 1. For example, to solve sin x tan x = 2sin x, if you anticipate the factorisation in step 2, you will ignore the step 1 advice to write everything as one function! You should notice that the equation can immediately be written in the form sin x(tan x – 2) = 0, from which we can immediately handle stage 2 to solve for the function(s): sin x = 0 or tan x = 2!
Paper activity: Activity no:

1. Solve the following equations

a. sin x cos x = sin x
b. sin x cos x = cos x
c. 2sin x cos x = sin x
2. Learners often use the following method to solve for 1 (a):

    sin x cos x = sin x
( sin x ( cos x = 1

    (  x = n360(
   What is your comment?!
   Also comment on this method:

    Solve for x:

    x2 = x
   ( x:  ( x = 1

no answer

End Paper activity
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4. Steps for solving trigonometric equations cont.

Let’s continue …

Step 3: Solve for the angle

Our solution so far, after step 2 is:

sin 4D = 1  or  sin 4D = 0,5

We now want to find the angle, i.e. 4D.
It is important that we understand the relationships in our equations both algebraically and graphically, because that will help us to find the correct solutions. Here sin 4D = 0,5 can be interpreted graphically as the intersection of y = sin 4D and y = 0,5. Click on the sine graph button below to see the graphs of y = sin 4D and y = a (the applet opens with a = 0,5):
Button:  Sine graph

applet:

Pop up Sine.htm, as tool it has own button
[image: image1.wmf]q


Bulleted list
· Can you see where we read the solution of sin 4D = 0,5? It is clear that y = sin 4D and y = 0,5 meet at an infinite number of points (the sine function is periodic), so our equation has an infinite number of solutions!
· In our graph, how will you manipulate the applet to find the solutions of sin 4D = -1?
· In our graph, how can you manipulate the applet to show that sin 4D = 1,5 has no real solution?
End list
Continuing with our example:  sin 4D = -1 or sin 4D = 0,5 

Which angles have their sine as -1 or 0,5?

We know sin 2700 = -1, so 4D = 2700. However, since the sine function is periodic with a period of 360(, 4D can be 2700 + n3600.

The second possibility is sin 4D = 0,5. We know sin 300 = 0,5 so 4D = 300 + n3600.

Note that we were able to get the answer easily because the ratios here are commonly known ones. However, in cases like, say sin x = 0,3, we would need to use a calculator. 

Paper activity: Activity no: Calculator answers

Use your calculator to solve the following equations. Draw appropriate graphs to make sure that there are an infinite number of solutions and to check in which “quadrants” the solutions lie.

sin x = 0,3
cos x = 0,3
tan x = 0,3

sin 2x = 0,3
cos 2x = 0,3
tan 2x = 0,3

2sin x = 0,3
2cos x = 0,3
2tan x = 0,3

sin x = -0,3
cos x = -0,3
tan x = -0,3

sin 2x = -0,3
cos 2x = -0,3
tan 2x = -0,3

2sin x = -0,3
2cos x = -0,3
2tan x = -0,3

Comment:

Why does the calculator give us only one answer instead of many?

Why does the calculator give the angle for sin x = -0,3; cos x = -0,3 and tan x = -0,3 in different quadrants?

no answers
End Paper activity
Step 4: Solve for the variable

We have now solved for the angle (e.g. we know that 4D = 270(), but we still need to solve for the variable (i.e. D). Of course this is equivalent to solving the algebraic equation 4x = 270, the procedure is exactly the same:
We  have 4D = 2700 + n3600  or  4D = 300 + n3600
So  D = 67,50 + n900   or  D =7,50 + n900
Step 5: Apply the restrictions

In step 4 we have found the general solution (all the solutions) of the equation. However, in our problem it is specified that the solution is restricted to  0 
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 D < 3600. So we must find the specific solutions in this interval:
If n = 0, we have D =  67,50  or 7,50.
If n = 1, we have D =  157,50  or 97,50.
If n = 2, we have D =  247,50  or 187,50.
If n = 3, we have D =  337,50  or 277,50.
If n = 4, we have D =  427,50  or 367,50. However, these last two fall outside the given restricted domain.
We have now completed our solution of the problem. Click here to see the complete solution:

Button: Complete solution

Pop-up: Complete solution

nbnb below: it is important to left-align the maths below as shown, and try to make a visual distinction between the “maths” and the “text” – I have tried with vertical spacing, which is a “bad” thing, so try to make the font/size, maybe even colour of the maths and the text different?

Solve:  cos 8D – sin 4D = 0
Step 1: (Write the equation in terms of one function and one angle)

2sin2 4D + sin 4D  – 1 = 0
Step 2: (Find the value(s) of a trigonometric function)


sin 4D = -1 or sin 4D = 0,5 

Step 3: (Solve for the angle)

4D = 2700 + n3600

4D = 300 + n3600
Step 4: (Solve for the variable)


D = 67.50 + n900 or D =7.50 + n900
Step 5: (Apply any restrictions)


If n = 0, we have D =  67,50  or 7,50.


If n = 1, we have D =  157,50  or 97,50.

If n = 2, we have D =  247,50  or 187,50.

If n = 3, we have D =  337,50  or 277,50.
Close window
Paper activity Activity no: Try this!
1. sec x + 1 = tan2 x for 0 
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Solve the equations using our five steps, then check here:

Button: Solution

Solution
USE INDENTS FOR 1 AND 2

1.      sec x + 1 = sec2 x –1

      (  sec2 x – sec x – 2 = 0
 ……      Pythagorean identity

      ( (sec x – 2)(sec x + 1) = 0   …    Algebra

      ( sec x – 2 = 0 or sec x + 1 = 0  …. Algebra

      ( sec x = 2 or sec x = -1   …….      Algebra

      (  x = 600, 3000,  1800

ALIGN NO 2 TOP!
2.     
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Close window
end Paper activity 
Looking back
Looking back at the five steps we followed, in step 3 it was easy to find the value of the angle, but it can be complicated if the angle were not one of the common ones, in which case we would need to use our calculators. 

The process at this step is the reverse of finding the function value and is named the inverse function, written as sin-1 or arcsin – you have to use the 2nd function or SHIFT button on your calculator.
So, to be able to solve any trigonometric equation we need to understand the inverse concept and understand what our calculators do.
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5.  Inverse functions

The general concept of inverse means that it is two processes undoing each other, i.e. if you do a process followed by its inverse, everything is unchanged, you end with the same with which you started. Here are some simple examples:

Note, I am using symbol font for (, note the boxes and the division!!
x ( ( 3 ( ( 3 ( x
x ( + 3 ( – 3 ( x
Note: I am using f and g as bold, but not italic!!!

In the case of functions, if f and g are two inverse functions, then

f(g(x) = g(f(x) = x
Note: The notation f-1 for the inverse of f is often used. In a sense this is unfortunate, because we use the same notation to indicate powers or reciprocals, with a different meaning:
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We must make sure that we distinguish between these two notations!
In the case of functions, what is the inverse of f(x) = 3x + 2?
f(x) = 3x + 2 means: 
x ( ( 3 ( +2 ( f(x) or y.
To undo this process, do:
x ( ( 3 ( – 2 ( f(x)
This means that f-1(x) =
[image: image30.wmf]2
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Paper activity: Activity no: Inverse functions

1.  Check that f(f-1(x) = f-1(f(x) = x if x is 3, and also in general for any value of x.
2.  What do you notice about the domain and range of f and f-1?
Click on the button below to check your work:

Button:  Check

pop-up:
For x = 3:
f(3) = 3 ( 3 + 2 = 11

f-1(3) = 
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f(f-1(x) = f(f-1(3) = f
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f-1(f(x) = f-1(f(3) = f-1(11) = 
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So if x = 3, f(f-1(x) = f-1(f(x) = x
In general:

f(f-1(x) = 
[image: image36.wmf]22

f()3222

33

xx

xx

--

=´+=-+=


f-1(f(x) =
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So f(f-1(x) = f-1(f(x) = x  for all x.

2. Domain and range

IMAGE: You need to make an image of this below.

I include 3xInverse.gif as my effort.

For f(x) = 3x + 2:
Domain

Range
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For f-1(x) = 
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Here is 3xInverse.gif. you see if it is good enough?


End pop-up, close window

End Paper activity
You should notice that the domain and range of f and f-1 are interchanged. i.e. the x-values of f becomes the y values of f-1and the y-values of f  becomes the x-values of f-1. This provides us with a method to deduce the inverse of a function algebraically:
numbered LIST

1. Replace f(x) by y in the equation describing the function.

2. Interchange x and y.
3. Solve for y.

4. Then replace y by f-1(x)/
END list
Paper activity: Activity no:

Find the inverse of the function 
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Button: Solution

Pop up Solution
PLEASE make MathType objects of the equations below!!!

Step 1:  
y = 3 – 
[image: image44.wmf]2
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Step 2:            x = 3 – 
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Step 3:            y = 6 – 2x
Step 4:
       f-1(x) = 6 – 2x
End pop-up, close window

End Paper activity
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6.  Graphing inverse functions

Click on the button below to open the Inverse linear graphs applet.

Button: 
APPLET  Linear inverse – own button, tool, see Unit30.htm

The applet shows the graphs of the linear function y = ax + b  and its inverse 
[image: image46.wmf]xb
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Click on the sliders to change the values of the parameters a and b. What do you notice – how are the graphs related to each other? How are they related to the line y = x? Can you explain your observations? 

It should be clear that every linear function  f(x) = ax + b  always has an inverse function 
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, and that these two graphs are symmetrical in the line y = x, which means that for every point (x, y) on f, there exists a corresponding point (y, x) on f-1. This property of linear functions ensures that f(f-1(x) = f-1(f(x) = x for every value of x.
image insert InverseQuad.gif next to text
However, this is not the case for many-to-one functions like the quadratic and trigonometric functions. For example, take f as the function y = x2. If we interchange x and y, we would say that the inverse  f-1 is defined by x = y2 or 
[image: image48.wmf]-1
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, and indeed if we draw their graphs, f and x = y2 are symmetrical in y = x as shown here.
But problems arise in the requirement that  f(f-1(x) = f-1(f(x) = x. For example, take x = 2, then:
f-1(f(x) = f-1(f(2) = f-1(4) = 
[image: image49.wmf]42
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f(f-1(x) = f(f-1(2) = 
[image: image50.wmf]f(2). Then f(2)2 and f(-2)2
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So f(f-1(x) ( f-1(f(x), and we cannot say they are inverses! This is the reason why functions are defined to have only one y-value for every x, and why mathematically we must insist that the inverse of a function must also be a function!
Mathematicians handle the situation by introducing restricted domains to ensure that at least part of the graph of the inverse is a function, i.e. have only one y for every x. In the case of f(x) = x2 we choose x
[image: image51.wmf]³

0, then f-1(x) = 
[image: image52.wmf]x

, which is a one-to-one function. 
Click on the button below to open and experiment with the inverse quadratic function of f(x) = ax2 + b. Can you say how the domain of f should be defined for different a and b so that f-1 would be one-to-one?
APPLET =  InverseQuadratic as TOOL, in Unit30.htm
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7.  Inverse trigonometric functions

You will have noticed buttons on your calculator labelled, sin-1, cos-1 and tan-1 ..

We remark again that it is important to keep in mind that when we write sin– 1 x, it has a different meaning to what we mean when we write sin2 x! Remember:
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We need the calculator buttons sin-1, cos-1 and tan-1  to solve trigonometric equations like sin x = 0,3 and sin x = -0,3, so we must be very clear about what these buttons mean and do!
Paper activity: Activity no: Calculator keys

use proper indents
1. Use your calculator to check that:

a. sin(sin-1 0,37) = sin-1(sin 0,37) = 0,37

b. sin(sin-1 (-0,37)) = sin-1(sin (-0,37)) = -0,37

c. tan(tan-1 9,6) = tan-(tan 9,6) = 9,6

d. tan(tan-1 (-0,96)) = tan-(tan (-0,96)) = -0,96

e. cos(cos-1 0,49) = cos-1(cos 0,49) = 0,49

f. cos(cos-1 (-0,49)) = cos-1(cos (-0,49)) = -0,49

hanging indents:
2. Use your calculator to solve for x:
a. cos x = -0,4. Why does the calculator give only one answer, and why in the second quadrant?
b. Sin x = -0,4. Why does the calculator give only one answer, and why a negative answer?

c. tan x = -0,4. Why does the calculator give only one answer, and why a negative answer, why not also in the second quadrant like for cos x = -0,4?
no answer

End Paper activity

IMAGE  = InverseSine.GIF NEXT TO TEXT, IN ASSETS
The trigonometric functions are all many-to-one functions (e.g. sin 30( = sin 150( = 0,5). They therefore behave exactly like the quadratic function we discussed before, i.e. their natural inverses when we interchange x and y are one-to-many, and therefore not functions, and this creates problems in the structure of mathematics.

To sidestep the problems, mathematicians therefore restrict the range of the inverse trigonometric functions, just like we did for the quadratic function, to guarantee a one-to-one inverse function. The ranges are arbitrarily defined as follows:
table, left aligned
	Function
	Range

	y = sin-1x or arcsin x
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	y = cos-1x or arcos x
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	y = tan-1x or arctan x
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end table
Values that the calculator produces when one presses the sin-1, cos-1 and tan-1 keys are values in the range specified in the above table. So:

· that is why sin x = -0,5 ( x = sin-1(-0,5) = -30( (fourth quadrant)
· that is why cos x = -0,5 ( x = cos-1(-0,5) = 120( (second quadrant)
· that is why tan x = -1 ( x = tan-1(-1) = -45( (fourth quadrant)
Click on the button below to open a graph of the inverse trigonometric functions, showing the restricted range:


We make two final remarks:

numbered list

1. The notation for sin-1 is useful to make x the subject of the formula, i.e. to solve for x: We can therefore write sin x = 0,5 ( x = sin-1 (0,5) = 30(.
2. The value of, for example, x = sin-1 (0,5) = 30( that is produced by the calculator, is called the basic or principal solution of the equation. We can use this principal value to deduce all the other solutions, as well as the general solution of the equation.
end numbered list

So we end with a question:
What is the difference in the graphs and in the numerical solutions, between x = sin y and y = sin-1 x?
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8.
Solving trigonometric equations better!

Now that we understand inverse functions we can solve the trigonometric better with more confidence and an understanding of how our calculators work.

Note: we are here choosing only “difficult” examples as applications of the more complicated double angle, compound and product identities in unit 29.

Solve the following equations, correct to two decimal places. Then check by clicking the solution button in each case.

Buttons: In this case, we do not want just one answer button at the end, but a “Solution” button next to, to the right, of each equation. Use a table to lign up the buttons?

nbnb I really strongly advise to make one MathType object of each equation and each solution – do not do it in text, spaces, etc are too problematic!!!!!

Note all variables below are italics, watch minus signs, do it in Mathtype!?

1. 3cos2
[image: image57.wmf]q

 + 5sin
[image: image58.wmf]q

 = 1    Button: Solution

2. cos 2x + cos 4x = cos 3x   Button: Solution   etc below

3. sin 3x = cos 6x

4. sin z + sin 3z + sin 5z = 0

5. 6sin2 x = 4 – cos x 

6. 11sin x – 9sin2 x = 6cos2 x   in the range [00, 3600]

For more problems to solve, visit:

S.O.S. MATHematics
External hyperlink

solution 1
     3cos2
[image: image59.wmf]q

 + 5sin
[image: image60.wmf]q

 = 1

( 3(1 – sin2
[image: image61.wmf]q

) + 5 sin
[image: image62.wmf]q

 = 1

( 3 – 3sin2
[image: image63.wmf]q

+ 5sin
[image: image64.wmf]q

 - 1 = 0

( 3sin2
[image: image65.wmf]q

 – 5 sin
[image: image66.wmf]q

 – 2 = 0

( (3sin
[image: image67.wmf]q

 + 1)(sin
[image: image68.wmf]q

 – 2) = 0

( sin
[image: image69.wmf]q

 = -
[image: image70.wmf]3

1

 or 2    ……   sin
[image: image71.wmf]q

 < 1, so 2 is not sensible
sin-1(-
[image: image72.wmf]3

1

) = -19,470  (  
[image: image73.wmf]q

 = -19,470 + n3600 or 199,470 + n3600

solution 2
ALL x are italic

     cos 2x + cos 4x = cos 3x
( cos 3x cos x = cos 3x          …. 
[image: image74.wmf])

2

cos(

)

2

cos(

2

cos

cos

y

x

y

x

y

x

-

+

=

+


( cos3x (cos x – 1) = 0

( cos x = 1 or cos 3x = 0

( x = 0  + n3600   or 3x = 90o + n1800
( x = 0  + n3600   or x = 30o + n600
solution3
     sin 3x = cos 6x

( sin3x – (1 – 2sin2 3x) = 0

( 2sin2 3x + sin 3x – 1 = 0

Letting S stand for sin 3x, this is clearly a quadratic equation: 

    2S2+ S – 1 = 0

( (2S – 1)(S + 1) = 0

( S = ½ or S = -1

etc.
solution4
     sin 3z cos 2z + sin 3z = 0

( sin 3z(cos 2z – 1) = 0

( sin 3z = 0   or   cos 2z = 1

( 3z = 0  + n180   or  2z = 0  + n360 
( z = 0  + n60  ...(1)  or  z = 0  + n180  ...(2)

( Since (2) is a subset of (1), the final solution is z =  0  + n60 
 solution 5

    6sin2 x = 4 – cos x 

( 6 – 6cos2x + cos x – 4 = 0 

( 2 + cos x – 6cos2 x = 0  

( (2 – 3 cos x)(1 + 2 cos x) = 0 

( cos x = 
[image: image75.wmf]2

3

  or  cos x = 
[image: image76.wmf]1

2

-

 

   cos-1(
[image: image77.wmf]2

3

) = 48,2° ( x = 48,2° + n3600 or x = 131,8 + n3600
   cos-1 (
[image: image78.wmf]1

2

-

) = 120(  ( x = 120° + n3600 or x = 240 + n3600
solution6
    11sin x – 9sin2 x = 6cos2 x

( 11sin x – 9sin2 x = 6(1 – sin2 x) 

( 3sin2 x – 11sin x + 6 = 0 

( (3sin x – 2)(sin x – 3) = 0 

( sin x = 
[image: image79.wmf]2

3

 or 3 (n.a.) 

   sin-1(
[image: image80.wmf]2

3

) = 41,81° ( x = 41,81° + n3600 or x = 138,19 + n3600
( x = 41,81° or 138,19° 
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9. Wrap-up
In this unit you applied the identities of unit 29 in solving trigonometric equations. 

We have suggested that in solving trigonometric equations, there is need to rely heavily on algebraic techniques for solving equations, and outlined five steps, which could be useful in solving trigonometric equations.

We dealt with the inverse function in its role in solving trigonometric equations. We showed why some restrictions have to be introduced to ensure that the inverses of the trigonometric function are functions, and how this is reflected in the way the sin-1, cos-1 and tan-1 keys on the calculator work.
(Drop down list with print, mail and save)

Number it as an activity following previous
You can now assess your own progress in mastering the specified outcomes for this unit by completing the following simple matrix of the outcomes:
Link: Link to just Outcomes on page 1
If you cannot make a link inside the box, put the text outside the box please
	Outcomes
	Not achieved
	Partly achieved
	Achieved

	Define trigonometric equations.
	
	
	

	Realise how heavily solving trigonometric equations rely on algebra and use of identities.
	
	
	

	Formalise steps that can be followed in solving trigonometric equations,
	
	
	

	Understand what is meant by an inverse function both algebraically and graphically.
	
	
	

	Find with the aid of a calculator the value of any trigonometric function and inverse trigonometric function.
	
	
	

	Identify the domain and range of the inverse trigonometric functions and relate it to calculators calculations of inverse trigonometric functions.
	
	
	

	Recognise the graphs of inverse trigonometric functions.
	
	
	

	Solve trigonometric equations, requiring both principal and general solutions.
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