Application Task Part 1 - Complex Numbers & Trigonometry

Question 1 (17 Marks)

a) On the argand diagram below, draw accurately to scale the two complex numbers:

1= \/§+i and 2= 2w/§—2«/5i
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b) Convert z; and z, to polar form.

2, = 2y @A

2, = Y ey (‘1'7%>
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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 z.
Use your answer to (b) to find the angle BAC in degrees.
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Lg”“ -~ 30° +45° = 75

d) Use the cosine rule to find the length BC. (Answer to four decimal places)
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e) Find the area of the triangle ABC. (Answer to three decimal places)

A = VYo« 2= 4 x 9;\750
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1 mark
)
)
V)
3 marks
()
Ci)
2 marks

f) On the argand diagram accurately draw the point z; + z; and label it point “D”. Construct a
parallelogram ABDC. Use your CAS (in decimal mode) to convert z1 + z; to polar form and hence state
the length AD to four decimal places and the angle CAD in degrees to two decimal places.
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g) Hence find the area of triangle ADC to three decimal places. Comment on your result.
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Question 2 (9 Marks)

A complex number can be expressed as z = cos(0) + i sin(8).

According to DeMoivre’s Theorem, 22’= cos(20) +isin(20)

a) Use the first equation to find z2 in terms of cos(B) and sin(8) by expanding and simplifying the
equation: z2=(cos(0) + i sin(0))?
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b) By equating real and imaginary parts of both expressions for z?, find expressions for cos(26) and

sin(20) in terms of cos(8) and sin(0).

RS = ws & T s TE i

Sm & = 250 & coy & ¢
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c) Using a similar method, two expressions for z3 can be found:

23 =(cos(B) +isin(0))) and  z3=cos(30) +isin(30)

By expanding the first equation and equating real and imaginary components, find expressions for
cos(30) and sin(30) in terms of sin(6) and cos(0).
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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 :
1
i

R= 2nfC

Where R = Resistance, C = Capacitance, f = frequency
a) For a particular circuit, R =100, f = sn_o and C=2.0x105.

Find the admittance of the circuit. Express your answer in the form a + ib
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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.
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c) Express the admittance in (b) in polar form.
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Question 4 (6 marks)

A flag pole is mounted on a sloping path. The path is inclined at 22° to the horizontal and the flag
pole is at an ahgle of 8° to the normal line of the path. This is shown in the diagram below:

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)
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b) Find the vertical height of T above the ground (AD). (Answer to the nearest metre)
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Application Task Part 2 - Complex Numbers & Trigonometry Name:___SoiuTIONMS

Question 1 (13 Marks)

A farm is in the shape shown below:

2 marks

a) Find the area of triangle ABC in square metres (answer to two decimal places).

A = Yo x 48 x 260 % sim 4%° ()

A = (19213 ¢ W
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b) Find the length of the line AC in metres (answer to three decimal places).

T

x Tz YG0T 4 260 — L= 40 =2(0 x o3 48° ()
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¢) Use heron’s formula to fihd the area of triangle ACD in square metres (answer to two decimal
places).
S= Yo (770 4 200+ STL-334%)
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d) Hence find the total area of the farm (ABCD) to two decimal places.
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e) The farmer wishes to split the farm into two farms of equal area for each of his daughters. He
decides to use a line parallel to AC to do this. Should the line be closer to point B or point D.
Explain your answer.
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f) If the line starts a distance of x metres from point A and is parallel to AC. Find the value of x to two
decimal places. (Hint: use similar triangles)
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Question 2 (8 Marks)
Find all solutions to the following equations:
=i

a) | (Express your answers in polar form)
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b) 23+322+z-5=0 (Express your answers in cartesian form)
P(1)= 1 424 -S =0° (W
|
S (z2-1) 1§ A (HcTL C %)
kN
2 +4% 4’5,
A z - y
. “N(z%4¢z+5) =0 (%)
g-\rz—{zz% 2 -5 (2-1(
3 . .
: - * G (e ) =0 (%)
Ggrr +%F (/1) ’
b2t (2-)(a ve #3)@re-D) 20 (1
sz -5
S-S Z = | o, 2 = —-L7T ¢ )
&)
((AN USE  SHotT Oivision ) ( Can  vSe BvAgLaTIC (-escuw,»)

~T <6 S
uéﬂCéG‘Sé’ﬂ'

4 marks



Question 3 (9 marks)
A road is to be built on an angle across an inclined plane as shown below:
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The inclined plane is inclined at 12° and the angle BAC is 35°. Note that triangles ABC and BCD are
both right angled triangles.

a) Find the length of the road AC. (Answer to three decimal places)
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c) It is desired to make the angle of elevation of the road exactly 10°. To achieve this the top of the
road is moved x metres to the left along the line CE. Find the required value of x to the nearest metre.
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Question 4 (10 marks)

A hiker leaves their camp site and travels 8.2 km in the direction 115°T and stops at a hut for lunch. .
She then heads due south for 6.7 km to reach a waterfall.

a) Draw a triangle joining the camp site (C), hut (H) and waterfall (W) showing all relevant lengths and
angles . <
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b) How far is the waterfall from the camp site? (Answer to two decimal places)
¥ = €.254¢. 7 - 2= %2 xb-Tratns® (D
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c) What is the true bearing of the waterfall from the camp site to two decimal places?
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If a second hiker leaves the campsite and walks on a bearing of 288°T for 5.6 km to a shop,
find the straight line distance between this shop and the waterfall. (Answer to two decimal
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