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Question 1 (10 marks) 

 
Write a general trigonometric equation using cosine, incorporating the parameters below. 

Explain the parameters and how they are illustrated on the graph with the aid of a diagram. 

a) amplitude 

b) period 

c) sinusoidal axis  

d) vertical/horizontal translation from the basic cosine graph 

e) dilation parallel to the x axis/y axis from basic cosine graph             
 
 
 

Question 2 (14 marks) 

Using graphing software (eg geogebra, graphmatica, wolframalpha), graph the following functions 
in the domain  -2π  ≤  x  ≤  2π. 

a)  y = sin (x) + cos (x) 

b)  y = sin2 (x) 

c)  y = cos2 (x) 

d)  y = sin2 (x) + cos2 (x) 

e)  y = sin3 (x) + cos3 (x) 

f)  y = sin4 (x) + cos4 (x) 

g)  y = sin6 (x) + cos6 (x) 

 

With the help of graphing software, explore how simple cosine sinusoidal equations can fit each of 
the above functions. For each of the above functions: 

1. Find one equation to fit the function with the help of the graph and your knowledge of the 
parameters listed in Task 1.  

2. Explain how you derive the equation and compare the graph of the function with the basic 
cosine graph in terms of the parameters.     

 
 

Question 3 (20 marks) 

a) Predict a general sinusoidal equation for y = sinn (x) + cosn (x) , where n is an EVEN integer. 
(5 marks) 

b) Explain your prediction.  (3 marks) 
c) Using your prediction, determine the cosine sinusoidal equation for the function: 

y = sin8 (x) + cos8 (x) (2 marks) 
d) Graph the given function and your predicted function. Discuss the results.      (10 marks) 

 
 
 



 
 
 

Question 4 (10 marks) 

Justify the sinusoidal equations that you derived for Task 2 (f) & (g) algebraically, using 
trigonometric identities and angle formulae.  

 
 

Question 5 (10 marks) 

Stresses in the earth compress rock formations and cause them to buckle into sinusoidal shapes. It 
is important for geologists to be able to predict the depth of a rock formation at a given point. 
Circular functions (trigonometric functions) are used by geologists and engineers as mathematical 
models to perform calculations for such wavy rock formations.  

In conclusion, reflect on what part of this investigation may be used by geologists and engineers. 

 
 
 
 
 
 
 
 
 

Review 

Use the following to reflect on your work before submission. 
 
 
Exceptional Work looks/exhibits the following properties... 
 

 Setting out of assignment is constantly clear. Questions are clearly identified. Presentation 
is neat, tidy, easy to read and follow. Diagrams always labelled and are clear and 
purposeful. Graphs include axis labels, titles, and legends if necessary. Curve shapes are 
correct.  

 Justification and explanation given for each decision made throughout (Selects, extends 
and applies appropriate modelling and problem solving techniques.) 

 Mathematics is always correct (Demonstrates very high level of proficiency in the use of 
facts, techniques and formula) 

 Mathematics is presented formally  

 Appropriate use of ICT (calculators/graphing programs), and by hand calculations provided 
when asked 

 Logical arguments are always used.  (Uses mathematical reasoning to develop logical 
arguments in support of conclusions, results and/or decisions; justifies procedures.) 

 Written arguments and explanations use correct grammar, spelling and structure.   
 
 
NB: The questions from this assignment have been sourced from an exemplar item originally issued at Trinity Christian 
School in 2009, courtesy of the BSSS.  


