ROOTS OF COMPLEX NUMBERS

1 Which Argand diagram best shows the fourth roots of 16i?
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2 For each of the following, find the values of z (in mod-arg form) and plot them on the complex plane.

@ Z=1 () z*+1=0 (c) =i (d) Z2+8i=0 (e) z*=8(3+i) () =i
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4 The point 1 + J3iand two other points are on the circumference of a circle with centre O and radius 2.
The three points are the vertices of an equilateral triangle.

(@) Find the complex numbers represented by the two other points.
(b) Find the cubic equation that has these three complex numbers as its roots.
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5 If 1, w, and w, are the cube roots of unity, prove the following:

(a) wl=w_3=w§ (b) w +w,=-1 (€ ww,=1
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6 If wis a non-real cube root of unity (i.e. w is a non-real root of z°' = 1), show the following:
(@ 1+w+w'=0 b) (1-w)(1-w")=3

Now evaluate the following:

() (1+w) (d) (1+2w+3w’)(1+2w* +3w) (e) (W +2w+w)2w +w+w’)
M (1-wA-w)(1-w)(1-w)1-w)1-w)
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8 (a) Find the roots of Z = 1 in mod-arg form and show them on an Argand diagram.
(b) If wis a non-real root, show that w+ w” + w’ + w' + w’ + w® =—1.
(€) Show that the quadratic equation z° + z + 2 = 0 has roots w + w” + w' and w'+ w” + w°.

T cos2® 4 cosdZ L 1
(d) Show that €08 = = €08 ==+ COS ——+ 5.
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Showthatzl=cosz?x+ism2?nisarootofz*+f+zz+z+l=0.

Find all four rootsof z' + 22 + Z2 +z+ 1 = 0.

Show that cos 2% + cos 4% = -1

5 5 2°

21 _ -1+
5 - 4

Deduce that cos
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