Application Task Part 2 — Complex Numbers & Trigonometry

Question 1 (11 Marks)

The pyramid of Cheops had a square base and a height of 146.5 metres when constructed and the angle
of the sloping face to the horizontal was 51°51’. N

a) Calculate the side length of the square base. (Answer to two decimal places)
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b) Calculate the angle of the sloplng edge to the horizontal (Answer to the nearest minute).
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c) Since construction the top of the pyramid has worn away so that the top is now a horizontal square and
the new height of the truncated pyramid is 138.8 metres. Find the side length of the top. (Answer to two
decimal places). Hint: use the concept of similarity.
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d) (i) Find the ratio of the volume of the smaller pyramid (top part) to the volume of the original pyramid

given that the ratio of volume between two similar shapes equals to the cube of the ratio of side
lengths. (Answer to five decimal places).
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(ii) Hence, show that the volume ratio of the truncated pyramld of today to the original volume of the
pyramid is 0.99985. (Erus&fur-»
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Question 2 (7 Marks)

An army division on exercises starts from Point A and walks 12 km on a true bearing of 292° to Point B
and then 15 km on a true bearing of 196° to Point C.

a) Draw a diagram showing all three points and label all relevant lengths and angles
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b) What distance will they walk from Point C to Point A? (Answer to two decimal places)
Ao S x5 xi2x pos (16 6g") @M
= 33],3b97532
AC= (8- 20em M

c) The army division then walks directly from Point C to Point A. On what true bearing should they travel?
(Answer to two decimal places)
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Question 3 (9 marks)

Ifsec(x)=3,0<x<§ and cot(y)=—§ ,§<y<n

Find: (tia&adr«m‘l}’]—) wad{aﬂ}' q)
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c) cos(x+y)

d) cosec(2x)

e) tan(x+2y)
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Question 4 (13 marks)
Ifz1=1-+/3i and z2=4 +4i

a) Express z; and zz in polar form
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b) Find z—lin polar form
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c) If wi=3+i and wz=4 +5i, find % in Cartesian form.
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d) Find w12 using Cartesian form.
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e) By expressing wy in polar form show that w1* = 10 cis(2 x tan‘l(é)). O
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f) By substituting 6 = ta n'l(é) and therefore tan(@) =

1 . :
; usea double angle formula to find w2 in polar form and
confirm that it is the same as your answer to (d) in Cartesian form.
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