ST CATHERWES = HAR 2014
Pofynomials Due: Week 4 Wednesday

Question 1

(a) (i) Use De Moivre's Theorem lo write ¢os44 and sin 48 in terms of
cos& and sind.

{tan@-4tan’ @

fi Hence show that tan 4= —8¥/—————.
@ 1-6tan’ 8+ tan’ @

(i)  Hence. show that the roots of the equation 4t -6y ~Ax+1=0 are

\-—1an— \ntanj—x xstang— and \—lanﬁr—.
t6 16 1

, 57 ks
(ivy  Hence prove that tan® -—-+tan' —3——+ tan® == +tanl—=r 28.
16 16 16 16

Questlon 2
(a) Consider the polynomial equation & +av +b\ +ov+d =0.wherea. b e,
and d are all integers. The equation has a non-real root of the form qr where g is
areal munber and g# 0.

(D Explain why —gf is also a root of the equation.

(i)  Show that c= =qy a by considering the relationships barween the roots
and coefficients of the polynamial,

(i)  Show that ¢’ + a’r\f = abe.

{iv)  1f 2 is also a’root of the equation, and & = 0. show that ¢ is even.

- Question 3

A polynomial P(xy=4x —3x—~1 hasroots g, f and 5.

Which of the following polynomials kas roots —— ﬂ = i—& and ﬁ_i__g?
) Q0)=x-3x -4
® Qy=x-3x*+4
© o0y=x'+3x'—4

D) Q) =x"+3x" +4

- EXTZ2

Question 4

The polynomial P(x) is defined as P(x} =(x’ +4 )1 (2x+1)(x—a)where a is a real number.

Which of the following statersents is FALSE?

(A) P(x) must have real coefficients.
(B) P(x) must have 6 roots over the complex field.
<) P{x} must have integer coefficients.
D) ?(x) must be non-monic.
Question 5

The equation x* —2x7 —5x+3=0 hasroots &, B,y and 8.
()  Find the vatue of o + 2 +y% + 8%

(i)  Find the value of ' + B +y* +5°.

(iii)  State the number of real and non-real roots of the equation, giving
reasons for your answer,
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