Roots of Complex Numbers Questions

(@)  Find the modulus and argument of 1 + i J3
(b)  Hence solve the equation 2=1+i3

giving your answers in the form re'where r>0and -z < < .

(@)  Express the complex number ~L+43i

in the form re”g, where r is real and -t < < 7.

m
6

(b) ()  Verify that 2e % is a root of the equation =8 (-1 +/3 i)

(i)  Find the other three roots of the above equation giving your answers in the form re'’ where r
isreal and -t < < .

In this question, give all answers in exact form with the arguments in radians.
(@)  Write in modulus-argument form:

1

1+J§i

(i) 1++/3i (i) (1++/3i)? (iif)
(b)  Solve the equation z* =16(cos% +isin %j , giving the solutions in modulus-argument form.

1.
@ (i) Verifythatz= 2e%" isa root of the equation z* = —16.

(i)  Find the other three roots of this equation, giving each root in the form re'®, where r is real
and -7< 0< .

(iii)  Hlustrate the four roots of the equation by points on an Argand diagram.
(b) (i) Show that (z 24" Xz e ): 22-2,[2 2+4.

(i)  Express z* + 16 as the product of two quadratic factors with real coefficients.
A complex number, z, is said to be in polar form when it is written as [r, 4], where r is the modulus of z
and @is the argument of z with —z< < 7.
(a)  Express the complex number 512i in polar form.
(b)  Hence determine, in polar form, the nine complex roots of the equation
2~ 512i=0

(c) On asketch of the complex plane draw the nine points which represent these roots.



Explain why these nine points lie at the vertices of a regular nonagon. Find the area of this plane
figure, giving your answer in the form p sin ¢, stating the values of p and «.

(@  The complex number —21.6 + 16.2i can be expressed in polar form [r, €], where r >0 and —
< 6< 7. Determine the exact value of r and give #in radians to four decimal places.

(b)  The roots of the equation 22 +21.6=16.2iare o, pand y.
(i)  Find these roots, giving your answers in polar form.
(i)  The complex numbers «, fand yare represented in the complex plane by the points A, B and

C. Describe the geometrical relationship between A, B, and C and their position relative to the
origin.

The complex number « is defined by

(@) Showthat a=2-2i
(b) Express «in the form re'’ where ris real and — & < 6< m.
(¢) Hence

(i)  show that &*is real,

(if)  solve the equation

Z3=OL

giving your answers in the form re'’ where r is real and — n < 6< .



Solutions to Roots of Complex Numbers Exam Questions

(@) modulusZ;argument%

(b) z=2e" and = /2e B~

(a) r:2,9=§,,

(b) (i) z=2¢ 7, 2¢ 7 2¢7%

1,0 pia
@ (@) [2,%] (i) [4,2?7[] (iii) [[2’—2]]=[0.5,§}

T Oz 177 257
(b) [Z’E] [Z’E][Z'E][Z’F]

4, (a)(ii) 2228*7Z'i/4‘222e13m./4
(b) (i) Z4+16:(22—2\/§Z+4)(22+2\/5+4)

(@) swi=[52 %]

(b) r=2
S5 1l TIrn « T S5 7 13~ 1irx
Args.are 2% Ur 7x oz x5z z 18z iz
[rgsare 6' 18' 18’ 6’ 18’ 18'2' 18’ 18}

(© A:18sin%”

(@) r=27, 6 =2.4981

() @)z = (3, 08327), (3, 29271), (3, - 12617 or 5.0215)

(if) “All roots equidistant from 0” or “All lie on circle, centre 0, etc

Points form the vertices of an equilateral triangle

(@ Multiply numerator and denominator by the complex conjugate.

(b) r=2+2 or«/§,0=—%

(©) (ii ;= 2ens K = 0 41



