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Application Task Part 1 — Complex Numbers & Trigonometry
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:
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a) Find the area of Slice 1 in cm?.
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b) Find the length of the side common to both slices.
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¢) Find the area of Slice 2 in cm?.
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Question 2 (6 marks)

a) Use a compound angle formula to expand sin(x + a)

on lx+4) = sin b cos @) + cos () sin (4)

b) If y = a sin(x) + b cos(x) can be expressed as y = r sin(x + a), use your previous answer to find
expressions for a and b.
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c) Hence show that r? = a? + b2 and tan(a) = b/a
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Question 3 (11 Marks) 6’\‘\(,6,_ G e’ Tia ,(,My}(rm.

(1+1+4=6marks)
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Given that: sin(A) = i O0<A< =

and cos(B) =g . 2

? <B<2m
a) Calculate cos(A) and sin(B).

‘ 2o A
ZJ3 tos (A= 7 0

o G- 2 0}
| cin kBT~ -
y/a ;



b) Calculate sin(2A) and cos(2A).
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¢) Hence calculate sin(2A+B).
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d) Using z1 = cis(A) and z; = cis(B) show that z12z; = cis(2A+B) o
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e) By using z1 and zz in cartesian form evaluate z1%z..
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f) Compare your answers to (c) and (e). Comment.

Tm(22.) = sin (2A+B) @)

(2+42+2+1+3+1=11marks)



Question 4 (6 marks)

letz: =2 -2i and z2=3+3V3i

a) Express z1 and zz in polar form
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b) (i) Express z1" in polar form
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(i) Express kz2" in polar form
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(iii) Hence, if n is a positive whole number find all possible values of n such that: z:" = kz;" , kKE€R
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Question 5 {10 marks)

a) Show that the solutions for z° = -i are:
. f7E = 3 ” 9.
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b) Plot these solutions on the argand diagram below.
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c) Let the solutions of the equation be z3, 23, 73, 4, 7s.

Find the product of the solutions: z1x z2Xx 23X zax s in polar form.ond. cot Yesion Form
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d) Find the five solutions to the equation: 2z’ = cis{a) in terms of a.
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e) Find the product of these five solutions: z1Xxz2x 23X ZaX zs
A +A+20 +ht YN+ A ~ 2T +A-41
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f) Compare your results in (c) and (e) and comment.
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(2+3+2+2+2+1=10 marks)



