Complex Numbers

Class 1

Example 1 Solve the equation z* —4z +5=0.

Example 2 Giventhat i* = -1, find the value of

(@ i°
() i 10

Example 3 If z, =2+ 4iand z, =3 -5i find the values of
(i) z+7
(i) 2z, -3z,

Example 4 If z=3-i and w =5 + 2i simplify each of the following
(i) iz
(i) zw

Example 5 If z=3+ 4i find the value of zz.

z=3+4j then z=3-4i

Example 6 Write %1 in the form a + bi where z,=4+3iand z, =2-5i
Z2

Example 7 If p(2+3i)+q(-3+i)=-4+5i find the value of pand the value of
gwhere peR and qeR

Example 8 Let z=1+iand let zbe the conjugate of z.

Express Zin the form X+yi, xX,yeR.
z
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Example 9 Plot on the argand diagram z,, z. and z, —z:. Find the image of
z, under central symmetry in the origin where z, =4+ 3i and
z,=2+5i

Class 2

Example 1 Find |z,|and |z,| hence show that |z,z,| =|z,|z,| where z, =3 -5i
and z, =1-2i

Example 2 If z=4+ki and |z|=5find two values of k where k e R.

Example 3 If z=2+1iand w =3 -6i find the value of k where k eR if
w| =kl

Example 4 Prove that |z| = ‘E‘

Example 5 Find -3+ 4i
Example 6 Given that v/—3+4i =+(1+2i) solve z* —(4-2i)z+6-8i =0
Example 7 Form a quadratic with roots 5 + 3i

Example 8 Show that 3+5i is a root of z*> -6z + 34 = 0and state the other
root.

Example 9 If 1+ 3i is a root of x* +hx +ki = 0find the value of h and the
value of k.

Example 10 If 2+ 3i is aroot of x> —(5—i)z + p =0find the other root and
find the value of p

© Carl Lynch Complex Numbers and Matrices Examples.doc, Page 2 of 5




Class 3

Example 1 Given that P(z)=z° —-kz* +22z-20=0 , keR
3+iisoneroot of P(z)=0. Find the value of k and find the

other two roots.

Example 2 Represent 1++/3i in polar form.

Example 3 Given z, = 4(cos% +1 sin%) and z, :10(005% +1 sin%)

Class 4

Example 1 If z=2-2iexpress z*in the form a + bi

Example 2 Prove sin40 = 4sinf(2cos® 6 — cos )

3
Example 31f z= (—2—2\/§i)2 find two values of zin the form a+ bi

Example 4 If z® =1use De Moivre's Theorem to find the cube roots.

Example 5 Given that 1, @ and o are the cube roots of unity
(i) Prove that 1+ o+ »* =0
(i)  Evaluate (1-w—?)®

Example 6 Prove cos®6 :%(cos 36 + 3cos 6)
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Matrices

1 2 -1
Example 1LFind A+Bif A= > and B =
9 0 8 -3

2 -3
Example 2 Evaluate 3(4 9 ]

Example 3 Evaluate each of the following
2 -1 )
Example 4 If A= 3 4 evaluate A° —3A+4l.
. . 3 -2
Example 5 Find the inverse of A = 45
4 —-6). . ,
Example 6 If (2 ‘ ]IS singular find the value of k .

. 31 5 -2
Example 7 Solve for M the equation M =
5 2 0 4

Example 8 Solve 2x —y =5 and 3x +y =5using matrices.

Example 9 Prove (PMP) =P'MP

4 -1 .
Example 10 If N = (3 34] and P :G’ 3 ]find P NP and hence find N”.
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Proofs Class

Proof 1 If z, =r,(cosé, +ising,)and z, =r,(cos@, +isind,) to find an
expression for

(i) 2,7,

i) &
ZZ

iy -

Proof 2 Proof of De Moivre’'s Theorem.

If z=r(cos 9 +ising) prove z" =r"(cosn$+isinng)
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