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Notes with Examples 
      



 

Exact Values 
 
You need to know the exact value of sin, cos and tan of five different angles. 

You can either memorize the tables or know how to calculate them. 

Sin, cos and tan of 0o and 90o 
 

This comes from the graphs of each function 

 

𝑠𝑖𝑛 0° =  0    𝑠𝑖𝑛 90° =  1 
 

𝑐𝑜𝑠 0° =  1    𝑐𝑜𝑠 90° =  0 

 



 

 

𝑡𝑎𝑛 0° =  0       𝑡𝑎𝑛 90° =  undefined 

 

Sin, cos and tan of 45o 
 

This comes from a 1, 1,√2 triangle 

 

        𝑠𝑖𝑛 45° =  
𝑂

𝐻
=

1

√2
  

 

        𝑐𝑜𝑠 45° =  
𝐴

𝐻
=

1

√2
  

 

        𝑡𝑎𝑛 45° =  
𝑂

𝐴
=

1

1
= 1  

 

 

  

45° 

1 

1 

√2 



 

Sin, cos and tan of 30o and 60o 
 

This comes from a 1, 2, √3 triangle.  This starts off as a 2, 2, 2 equilateral triangle. 

 

 

      𝑠𝑖𝑛 30° =  
𝑂

𝐻
=

1

2
  𝑠𝑖𝑛 60° =  

𝑂

𝐻
=

√3

2
  

 

      𝑐𝑜𝑠 30° =  
𝐴

𝐻
=

√3

2
  𝑐𝑜𝑠 60° =  

𝐴

𝐻
=

1

2
  

 

      𝑡𝑎𝑛 30° =  
𝑂

𝐴
=

1

√3
  𝑡𝑎𝑛 60° =  

𝑂

𝐴
=

√3

1
= √3  

 

 

This table shows every exact value you need to know. 

 

 0o 30o 45o 60o 90o 

𝒔𝒊𝒏𝒙 0 
1

2
 

1

√2
 

√3

2
 1 

𝒄𝒐𝒔𝒙 1 
√3

2
 

1

√2
 

1

2
 0 

𝒕𝒂𝒏𝒙 0 
1

√3
 1 √3 Undefined 

 

 

Examples 
 

T-01  Calculate the exact value of  

 

 (a) sin45o  (b) cos300o  (c) sin(-135)0   (d) tan 
7𝜋

4
 

 
 

  

√2 

1 

2 

60° 

30° 



 

T-02 Find, in its simplest form, the exact value of  

 

 (a) 2 sin300o cos150o   (b) sin2100 + cos2100    

 

 

T-03 Solve  √3 tan𝑥 = 1 using exact values and giving your answer in radians.  

 

  



 

Solving Trigonometric Linear Equations 
 

Solving in degrees 
 

We must know how to solve trig equations in degrees for angles beyond 360o.  Plus we must 
know exact values.  

 
We also need to know how to solve equations with compound angles.  A compound angle 
equation may look like this 

 
  3𝑠𝑖𝑛(𝑥 + 45)𝑜  =  2   or    4𝑡𝑎𝑛2𝑥𝑜  =  3 

 
We no longer have 𝑥o but the angle is a function of 𝑥o 

Examples 
 

T-04  Solve these equations for 𝑥. 

 
 (a) 4𝑡𝑎𝑛𝑥° −  3 =  0, 0° < 𝑥 < 720°  (b) 2𝑠𝑖𝑛𝑥° +  1 =  0,   0° < 𝑥 < 270° 
 

 
T-05 Solve these equations for 𝑥. 
 

 (a) 4𝑡𝑎𝑛2𝑥° −  1 =  0, 0° < 𝑥 < 360°  (b) 2𝑠𝑖𝑛(𝑥 + 60)° =  1,   0° < 𝑥 < 360° 
 

 

Solving in radians 
 

We have to be able to solve trig equations in radians as well as degrees.  Remember to multiply by 𝜋 

and divide by 180. 

 
We also need to know how to solve equations from a graph or a modelled situation. 



 

 

Examples 
 

T-06 Solve these equations for 𝑥 in radians. 

 
 (a) 2𝑡𝑎𝑛2𝑥 −  1 =  0, 0 < 𝑥 < 2𝜋  (b) 2𝑠𝑖𝑛3𝑥 +  1 =  0,   0 < 𝑥 < 2𝜋 

 
 
T-07 The diagram shows the graph of a cosine 

  function. 

 
 (a) State the equation of the function 

 
 (b)  The straight line y = 3 cuts the graph 

        at A and B.  State the coordinates of  

        A and B. 

 

 

  



 

Modelling real life context 

 

Example 
 

T-08   
 

 

 

 

 

 

 

  



 

Addition Formulae 
 

We looked at compound angles previously and will be working with these angles using the 
addition formulae. 

 

There are four addition formulae: 

     𝑠𝑖𝑛 (𝐴 +  𝐵)  =  𝑠𝑖𝑛𝐴𝑐𝑜𝑠𝐵 +  𝑐𝑜𝑠𝐴𝑠𝑖𝑛𝐵 

     𝑠𝑖𝑛 (𝐴 −  𝐵)  =  𝑠𝑖𝑛𝐴𝑐𝑜𝑠𝐵 −  𝑐𝑜𝑠𝐴𝑠𝑖𝑛𝐵 

     𝑐𝑜𝑠(𝐴 +  𝐵)  =  𝑐𝑜𝑠𝐴𝑐𝑜𝑠𝐵 −  𝑠𝑖𝑛𝐴𝑠𝑖𝑛𝐵 

     𝑐𝑜𝑠(𝐴 −  𝐵)  =  𝑐𝑜𝑠𝐴𝑐𝑜𝑠𝐵 +  𝑠𝑖𝑛𝐴𝑠𝑖𝑛𝐵 

 

These are given in an assessment and look like: 

 

     𝑠𝑖𝑛 (𝐴 ±  𝐵)  =  𝑠𝑖𝑛𝐴𝑐𝑜𝑠𝐵 ±  𝑐𝑜𝑠𝐴𝑠𝑖𝑛𝐵 

     𝑐𝑜𝑠(𝐴 ±  𝐵)  =  𝑐𝑜𝑠𝐴𝑐𝑜𝑠𝐵 ∓  𝑠𝑖𝑛𝐴𝑠𝑖𝑛𝐵 

 

We need to know how to expand from 𝑠𝑖𝑛(𝐴 +  𝐵) and also recognise the expansion and be able 
to convert back.  This is covered later when we look at the wave function. 

 

Examples 
 
T-09 Rewrite these expressions in terms of a single angle. 

 
  (a) 𝑠𝑖𝑛35°𝑐𝑜𝑠25° −  𝑐𝑜𝑠35°𝑠𝑖𝑛25°  

 

  (b)  𝑐𝑜𝑠
𝜋

3
 𝑐𝑜𝑠 

𝜋

4
  −  𝑠𝑖𝑛 

𝜋

3
 𝑠𝑖𝑛

𝜋

4
   

 

 
  



 

T-10 Find the exact value of 

 

  (a) 𝑠𝑖𝑛20°𝑐𝑜𝑠10° +  𝑐𝑜𝑠20°𝑠𝑖𝑛10°  

 

  (b)  𝑐𝑜𝑠
𝜋

3
 𝑐𝑜𝑠 

𝜋

12
 +  𝑠𝑖𝑛 

𝜋

3
 𝑠𝑖𝑛

𝜋

12
   

 
  (c) 𝑐𝑜𝑠15°   

 

  (d)  𝑠𝑖𝑛
5𝜋

12
  

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T-11 Expand and simplify 𝑐𝑜𝑠(𝑥 +  60)° 
 

 
  



 

T-12 Show that 𝑠𝑖𝑛𝑄𝑃𝑆 =
63

65
 

 

 

 

 

 

 

 

 

 
 
T-13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Double Angle Formulae 
 
We looked at compound angles previously and will be working with these angles using the 
double angle formulae. 

 
There are four double angle formulae:  

 

     𝑠𝑖𝑛 2𝐴 =  2𝑠𝑖𝑛𝐴𝑐𝑜𝑠𝐴 

     𝑐𝑜𝑠 2𝐴 =  𝑐𝑜𝑠2𝐴 −  𝑠𝑖𝑛2𝐴 

     𝑐𝑜𝑠 2𝐴 =  2𝑐𝑜𝑠2𝐴 −  1 

     𝑐𝑜𝑠 2𝐴 =  1 −  2𝑠𝑖𝑛2𝐴 

 
These are given in an assessment. 

 
We need to know how to expand and, in the case of 𝑐𝑜𝑠2𝐴, what expansion to use. 

 
It should be noted that any of these formulae work for any angle that can be expressed as a 
double angle. 

 

Examples 
 
T-14 Find the exact value of 

 
  (a) 2𝑠𝑖𝑛15°𝑐𝑜𝑠15°  

 

  (b) 1 −  2𝑠𝑖𝑛2 𝜋

4
   

 

 
T-15 Find the exact value of 

 

  (a) 𝑠𝑖𝑛2𝐴 where 𝐴 is an acute angle with 𝑡𝑎𝑛𝐴 =
3

4
   

 

  (b)  𝑐𝑜𝑠2𝑃 where 𝑃 is an acute angle with 𝑐𝑜𝑠𝑃 =
3

7
   

 
 



 

T-16 If 𝐴 and 𝐵 are acute angle with 𝑐𝑜𝑠𝐴 =  
4

5
    and 𝑠𝑖𝑛𝐵 =  

5

13
  , find the exact value of: 

 
  (a) 𝑠𝑖𝑛2𝐴 

 
  (b) 𝑐𝑜𝑠2𝐴 

 

  (c) 𝑠𝑖𝑛(2𝐴 +  𝐵) 
 

 
 

 
 

T-17 If 𝑄 is an acute angle with 𝑐𝑜𝑠𝑄 =  
2

3
  , show that 𝑠𝑖𝑛4𝑄 =  −

8√5

81
 

 

  



 

Quadratic Trigonometric Equations 
 
We now need to know how to solve quadratic trigonometric equations.  To solve these we need 
to factorise the equations. 

 
If it helps, think of the quadratic function without the trig part! 

2𝑐𝑜𝑠2𝑥 +  3𝑐𝑜𝑠𝑥 −  2 =  0       =====>     2𝑥2  +  3𝑥 −  2  (to help factorise) 

 

Examples 
 
T-18 Solve 

 

  (a) 2𝑐𝑜𝑠2𝑥 +  3𝑐𝑜𝑠𝑥 −  2 =  0     0° < 𝑥 < 360° 
 

  (b)  2𝑠𝑖𝑛2𝑥 −  1 =  0            0° < 𝑥 < 360° 
 

  (c)   4𝑠𝑖𝑛2 (𝜃 −
𝜋

6
 ) −  3 =  0      0 < 𝜃 < 2𝜋     

 

  



 

Quadratic Trigonometric Equations using Identities 
 

We now need to combine everything we have learned in this topic to solve harder trig 
equations.  Standard equation you need to know how to solve look like: 

 

  𝑎𝑐𝑜𝑠2𝑥 +  𝑏𝑠𝑖𝑛𝑥 +  𝑐    or    𝑎𝑠𝑖𝑛2𝑥 +  𝑏𝑐𝑜𝑠𝑥 +  𝑐    quadratic mixed trig 

  𝑎𝑐𝑜𝑠2𝑥 +  𝑏𝑠𝑖𝑛𝑥 +  𝑐    or    𝑎𝑐𝑜𝑠2𝑥 +  𝑏𝑐𝑜𝑠𝑥 +  𝑐    𝑐𝑜𝑠2𝑥 expansion 

  𝑎𝑠𝑖𝑛2𝑥 +  𝑏𝑠𝑖𝑛𝑥 +  𝑐    or    𝑎𝑠𝑖𝑛2𝑥 +  𝑏𝑐𝑜𝑠𝑥 +  𝑐   𝑠𝑖𝑛2𝑥 expansion 

 
where a, b and c are constants. 

 
It is important that when we expand using the double angle formula that we choose the 
expansion that will let us factorise the resultant expression. 

 

Remember that 𝑐𝑜𝑠2𝑥 +  𝑠𝑖𝑛2𝑥 =  1 

  



 

Examples 
 
T-19 Solve 

 

  (a)  5𝑠𝑖𝑛2𝑥 −  2𝑐𝑜𝑠𝑥 −  2 =  0  0° <  𝑥 <  360° 
 
  (b)  6𝑐𝑜𝑠2𝑥 +  𝑠𝑖𝑛𝑥 =  5   0° <  𝑥 <  360° 
 

 
 

 
 
  



 

T-20 Solve 

 

  (a)  3𝑐𝑜𝑠2𝑥 −  10𝑠𝑖𝑛𝑥 =  −1                   0° <  𝑥 <  360° 
 

  (b)  𝑐𝑜𝑠2𝑥 +  3𝑐𝑜𝑠𝑥 + 2 =  0 0° <  𝑥 <  360° 
 

 
 

 
  



 

T-21 Solve 

 

    2𝑠𝑖𝑛2𝑥 +  3𝑠𝑖𝑛𝑥 =  0                         0° <  𝑥 <  360° 
 

 
T-22 The diagram shows the graphs of 
 𝑦 =  𝑠𝑖𝑛2𝑥 and 𝑦 =  𝑐𝑜𝑠𝑥. 

  

Find the coordinates of A. 

 

 

 

 

 

 

 

 

 



 

Summary 

 



 

 


