Revision / Complex numbers and polynomials
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[Maximum mark: 16;
(a) Find the roots of 2'* = 1 which satisfy the condition 0 < arg(z) < 12'
cexpressing your answer in the form re'?, where 7,6 € R, 5]

(b) Let. S be the sum of the roots found in part (a)
(i) Show that Re(S) = Im(S).

(ii) By writing % as

- .
7. find the value of cos (E) in the form

where a, b and ¢ are integers to be determined.

(iif) Hence, or otherwise, show that § = %(\/2 FV2HVZ+V2-V2)(1+i). [11]
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(a) (i) Expand (cosf + isinf)"* by using the binomial theorem.

(ii) Hence use de Moivre’s theorem to prove that

) State a similar expression for sin 46 in terms of cos 6 and sin .

Let z = r(cosa + i sina), where a is measured in degrees, be the solution

of 2t 0 which has the smallest positive argument.

(b) Find the modulus and argument of .

[6]
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Let z = cosf) + isinf, for — I
t 0+ ising for 7 <0< ]

(2) (i) Find 2* using the binomial theorem.

(i) Use de Moivre’s theorem to show that cos 30

sin30 — sinf
(b) Hence show that =-7—>27 ~ tan0.

4cos*0 — 3cos 0 and sin30

sin0 — 4sin’ 0.
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[Maximum mark: 7

Consider the equation =* — 6% + ¢2* — 30z + 13 — O where > € Cand ¢ € B,

‘Three of the roots of the equation are 2 — 3i, a and a*, where a & .

(a) Find the value of a. )

(b) Hence, or otherwise, find the value of c.




