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The Wave Function 
 
The wave function is the addition (or difference) of two waves into a single wave. 

 

 

So 𝑎 sin 𝑥 + bcos 𝑥 can be written in the form of 𝑘 sin(𝑥 ± 𝛼) or𝑘 cos(𝑥 ± 𝛼). 

 

 

 

 

 



 

To solve these types of questions we follow these steps. 

* compare 𝑎 sin 𝑥 + bcos 𝑥 with the expanded from of 𝑘 sin(𝑥 ± 𝛼) or  

𝑘 cos(𝑥 ± 𝛼) 
 

  * list the values of  𝑘 sin ∝ and 𝑘 cos ∝ 

 

  * calculate 𝑘  

 

  * calculate ∝   

 

* state the answer in form 𝑘 sin(𝑥 ± 𝛼) or  𝑘 cos(𝑥 ± 𝛼) 
 

Worked Example 
 

Express 2sin 𝑥 − 5cos 𝑥 in the form 𝑘 sin(𝑥 − 𝛼), where 𝑘 > 0 and 0° ≤∝≤ 360° 

 

 

Examples 
 

W-01  Express cos 𝑥 − 3 sin 𝑥 in the form 𝑘 cos(𝑥−∝), 0° ≤∝≤ 360°. 

 



 

W-02  Write 4 cos 𝑥 − 3 sin 𝑥 in the form 𝑘 sin(𝑥−∝), 0° ≤∝≤ 360°. 

 

 

 

W-03  Express sin 𝑥 − cos 𝑥 in the form 𝑘 sin(𝑥+∝), 0° ≤∝≤ 360°. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The Wave Function with Radians and Compound Angles 
 

We can use the same method as previously described to work in radians and with compound 

angles. 

Examples 
 

W-04 Write 5 cos 3𝑥 − 12 sin 3𝑥 in the form 𝑘 sin(3𝑥−∝), 0° ≤∝≤ 360°. 

 

W-05 Express 2 √3 cos 𝑥 + 2 sin 𝑥 in the form 𝑘 sin(𝑥+∝), 0 ≤∝≤ 2𝜋. 

 

 

 

 

 

 

 



 

Maxima and Minima of 𝑎 sin 𝑥 ± bcos 𝑥  
 
To calculate the maximum and minimum value of 𝑎 sin 𝑥 + bcos 𝑥 we first have to write it in the 
form 𝑘 sin(𝑥 ± 𝛼) or  𝑘 cos(𝑥 ± 𝛼).  Then we use the single function to determine the max and 
min values and when they occur (think back to trig graphs). 

 

Examples 
 

W-06  State the maximum and minimum values of y = 4 cos 𝑥 + 3 sin 𝑥 for 0° ≤∝≤ 360°, and the 

corresponding values of 𝑥. 

 

 
 
W-07  State the maximum and minimum values of y = 7 sin 𝑥 + 4 cos 𝑥 + 12  for    

 0° ≤∝≤ 360°, and the corresponding values of 𝑥. 

 

 
 

 

 



 

Solving Equations using the Wave Function  
 
We can use the wave function to solve trigonometric equations. 

 

Examples 
 

W-08  Solve cos 𝑥 − 3 sin 𝑥 = 3 for 0° ≤ 𝑥 ≤ 360°. 

 

 

 
  



 

W-09   
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