Question 10 (16 marks)
(a) (i) State the roots of the complex equation w®=1 inrcisd form.
z= dsfo+ V.Zﬁ“-) wlkorte keZ.

6/

ie.lz)=¢le(B)=ll, 2= c\s{‘_!_r> - c\s(@), z,=asl)=-1, z.= c‘.s(—_z_rt) , ZA:C"S(—]:>
\2 ES 2 .2

(2 marks)
(i) On the Argand diagram in Figure 10, plot the roots identified in part (a)(i).
Im(z)
24
Z3 14 %2
) O».\\
/
‘{ Zﬁé ;Z\ ! Re(Z)
2 -1 0 1 2
Z:g—l T O;’:_
-2+
\4
Figure 10
(2 marks)

(b) Consider the complex equation (z—l)6 =1.

(i) Using the roots identified in part (a)(i), state all the roots of the equation (z—l)6 =1, giving
answers in any form.

cis(o) +) cis(T\+) cis (:7::\ | as(+l | cisfar) +1 cis Y 40
S | M O M res(F) =50

(2 marks)
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Figure 11

(iii) Write the roots of (z —1)6 =1inrcis@ form or real form.

2, 2+ = J‘a'c‘.s(f\ ,
2 2 6/
O} .l" ig = C"5<—.1S
2 2 3

1 4—i§ = d(S(T[')

z 2 2

év lg = 3 c'tS(gE)

On the Argand diagram in Figure 11, plot the roots of the equation (z—l)6 =1.

(1 mark)

(2 marks)

(i) Suppose that the polynomial Z> +bz+c has a zero rcisf, where b and ¢ are real, and

r>0and0<0O<m.

Show that b = —2rcos8 and ¢ = r.

T0 D = v(w;e + is‘me)

bren o¢is(-8) = = (os© -iSnO) i alse a zeco of e polynanial

is o zeco of +ne PO(\-{WON“*CL‘

The som 4 Hro coots is 2:@58

Tue produck of e cooks is 2 (Cas?B + sin8) =¢

The po\.{r\ow“'l). 1S

be -2¢sO

;Mc) cC=¢

bR

22 = 2vc0sDz + ¢
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(i) Verify that (z—l)6 =7%-62" +152* —202° +152% —62+1.
6 3 3
<Z -1 (z—l). (z-1)

(Z? ~32%4+32 - |>(z3 _32%4+ 32 1)

"

n

26‘325* %ZL&_ZS - 3Zs+ ‘%z“»?zg,drf + 314—-5123 + ﬁzz—-gz-zza3'z.z—3z+ |

1

7_" -6z + 52" —?_(Jz3 + 152" — b2 + |

I

(2 marks)

(d) Using part (b)(iii) and part (c), factorise z° —6z° +15z* —20z° +15z> — 67 into the product of real
linear and real quadratic factors.

5
(z—\) = | = z‘—ézs+1sz.t'~2<>z_3+\512—éz+l = |

ie . Z" —é,z,s+ ‘52“—2023 +1522 _ 6z =0

From by i) Eds(}f) is_a zeco of huc polynoniial
b

z? - ZECOSCTT)Z +3 = Z*4324+3 | i3 a -('\a_dor o‘\ EUNRS po‘~/Mw§‘a,\

Also From o) i) ds(&[{) s a zeco o? s polynoratal
2

ATL - ZC@S(ZJ,T>Z +l =2tz +{ isa zero o-(\ s poly nomial
3
Also Frem (&) i) O and 2 ace zeros o-f g polynoraial

s 2862 4152~ 22" 4 152% - bz = z(z—z)(zz—7_+ \)(zz—3z+ 3)

(3 marks)
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