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Application Task Part 1 – Complex Numbers & Trigonometry           Name:______________________
Question 1 (17 Marks)
a) On the argand diagram below, draw accurately to scale the two complex numbers:


 z1 =      and      z2 = 
[image: ]
2 marks
b) Convert z1 and z2 to polar form.




2 marks
c) Draw a triangle joining the origin, z1 and z2 and label the vertices “A”, “B” and “C” where “A” is the origin, “B” is z1 and “C” is z2.

Use your answer to (b) to find the angle BAC in degrees.


1 mark
d) Use the cosine rule to find the length BC. (Answer to four decimal places)





3 marks
e) Find the area of the triangle ABC. (Answer to three decimal places)



2 marks
f) On the argand diagram accurately draw the point z1 + z2 and label it point “D”. Construct a parallelogram ABDC. Use your CAS (in decimal mode) to convert z1 + z2 to polar form and hence state the length AD to four decimal places and the angle CAD in degrees to two decimal places.








(4 marks)
g) Hence find the area of triangle ADC to three decimal places. Comment on your result.









(3 marks)

Question 2 (9 Marks)
A complex number can be expressed as z = cos(θ) + i sin(θ). 
According to DeMoivre’s Theorem, z2 = cos(2θ) + i sin(2θ)
a) Use the first equation to find z2 in terms of cos(θ) and sin(θ) by expanding and simplifying the equation:   z2 = (cos(θ) + i sin(θ))2








2 marks
b) By equating real and imaginary parts of both expressions for z2, find expressions for cos(2θ) and sin(2θ) in terms of cos(θ) and sin(θ).





2 marks
c)    Using a similar method, two expressions for z3 can be found:
z3 = (cos(θ) + i sin(θ))3       and       z3 = cos(3θ) + i sin(3θ)
By expanding the first equation and equating real and imaginary components, find expressions for cos(3θ) and sin(3θ) in terms of sin(θ) and cos(θ).







(5 marks)

Question 3 (8 marks)
Complex numbers can be used to analyse electronic circuits containing resistors and capacitors.

The admittance of a circuit (Y) is given by :

Where R = Resistance, C = Capacitance, f = frequency

a)    For a particular circuit, R = 100, f =  and C = 2.0 x 10-5.

Find the admittance of the circuit. Express your answer in the form a + ib







3 marks
b) For the same circuit, it is desired to make the real and imaginary parts of the admittance equal. If only the frequency can be changed, find the required frequency.






3 marks
c)     Express the admittance in (b) in polar form.





 2 marks
Question 4 (6 marks)
A flag pole is mounted on a sloping path. The path is inclined at 22⁰ to the horizontal and the flag pole is at an angle of 8⁰ to the normal line of the path. This is shown in the diagram below:

T



8⁰
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A
22⁰

D



The base of the flag pole (B) is 100 metres from point A. The flag pole is 32 metres long.

a) Find the length of the line AT. (Answer to three decimal places)








2 marks
b) Find the vertical height of T above the ground (AD). (Answer to the nearest metre)







4 marks
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