Complex Numbers - Q9 - Practice/Y2/H (22/5/21)



Consider two roots of z™ = cosf + ising :
z, = cos( +—) -I-lSlTl( +ﬂ)

and zp =cos( +—)+ Sn( +@)

(i) Find the condition on n for z; to equal -z, for some R, and find
R in terms of 7.

(ii) Find the condition on 6 for z; to be the conjugate of z, for
some R, and find R in terms of .



Consider two roots of z™ = cos@ + isin@ :
@=cm(-w—)+wm(4fﬂ)
and zp =cos( +—)+ Sn( +@)

(i) Find the condition on n for z; to equal -z, for some R, and find
R in terms of 7.

(ii) Find the condition on 6 for z; to be the conjugate of z, for
some R, and find R in terms of .

Solution
Ho+2E=2420 4
=>2R=2r+n
>R=rt-

So n has to be even.

6 . 2mR 6 . 2nr
o+ =-G+=0)
= 2nR = —20 — 2nr
sR=-2_7¢

So 6 has to be either 0 or  (ie a = cosf + isin6 has to be real,
so that z™ — a = 0 has real coefficients)

If0 =0,thenR = —r,andif0 = m,thenR = -1 —r



Example 1: z" = 1 = co0s0, +isin0
Z, = COS (9 + ﬂ) + isin (2 + ﬂ)
n n n n

0 0 27T

Andif R = —r, zz = cos (;—%) + isin (;——) = z,"

Example 2: z" = —1 = cosn, +isinn
Z, = COS (E + ﬂ) + isin (E + zﬂ)
n n n n

2T 21r

AR = =1 =7, 7= cos (5~ 22 4 in



