Yr 11 Specialist Mathematics/40

Technology Allowed: CAS and/or Scientific Calculator
Writing Time: 45 minutes (no reading time)
Summary Sheet 2-A4 double sided

Application Task Part 1 – Complex Numbers & Trigonometry           Name:______________________
Question 1 (7 Marks) – Give all answers in this question to two decimal places
A pizza shop is experimenting with a new trapezium shaped pizza cut in two pieces as shown in the diagram below:20 cm

100⁰

Slice 1

15 cm

Slice 2


30 cm


a) Find the area of Slice 1 in cm2.


(2)
b) Find the length of the side common to both slices.



(2)
c) Find the area of Slice 2 in cm2.



(3)

Question 2 (6 marks)
a) Use a compound angle (addition) formula to expand sin(x + α)



(1)
b) If y = a sin(x) + b cos(x) can be expressed as y = r sin(x + α), use your previous answer to find expressions for a and b.



(1)
c) Hence show that r2 = a2 + b2 and tan(α) = b/a
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Question 3 (11 Marks). Give answers in exact values.
Given that:    sin(A) =     ,  0 < A <          and        cos(B) =    ,    < B < 2π
a) Calculate cos(A) and sin(B).


(2)

b) Calculate sin(2A) and cos(2A).



(2)

c)  Hence calculate sin(2A+B).




(2)

d) Using z1 = cis(A) and z2 = cis(B) show that z12z2 = cis(2A+B)


(1)
e) By using z1 and z2 in Cartesian form evaluate z12z2.





(3)

f) Compare your answers to (c) and (e). Comment.


(1)
Question 4 (6 marks)
Let z1 = 2 – 2i  and  z2 = 3 + i
a) Express z1 and z2 in polar form



(2)

b) (i) Express z1n in polar form

(1)
(ii) Express kz2n in polar form 


(1)
(iii) Hence, if n is a positive whole number find all possible values of n such that: z1n = kz2n  ,   k  R












(2)

Question 5 (10 marks)
a) Show that the solutions for z5 = -i are:
	 









(2)

b) Plot these solutions on the argand diagram below.Im(z)



Re(z)




(3)
c) Let the solutions of the equation be z1, z2, z3, z4, z5. 
Find the product of the solutions:   z1 x z2 x z3 x z4 x z5 in polar form and Cartesian form.



(2)

d) Find the five solutions to the equation:    z5 = cis(α) in terms of α.







(2)


e) Find the product of these five solutions:  z1 x z2 x z3 x z4 x z5




(2)

f) Compare your results in (c) and (e) and comment.



(1)
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