ARITHMETIC OF COMPLEX NUMBERS

1i=..

A 1 B -1 C i D -i
2 Solve the following equations.

(@ zZ2+9=0 b) Z+25=0 (©) Z+2z+17=0
3 Simplify:

(@ (b) () (d) (e) i

a)

by ZZ

) z

d) (3-3_):
z=1

e) Z=1
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5 Simplify:

a)(3+5)+ (7 -2)=

b)(4 +7)—(— 2+ 9)=

Q) (5 + 20)(3 — 4i) =

d) (7 = 30)(7 + 30) =

e) (2 — 5i)° =

g) (V3 + 2i)(y3 — 2i) =

h) 2430
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8450
4-3i

6 Find real numbers x and y such that:
(@ (x+iy)(2-3i)=-13i (b) (1+ix+(2-3))y=10
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7 If::] =3 +iand z,=2-3i, find:

-

@ (z,-z)

®) %xz;

() zz,
z, -2,
(d) zZ +2Z
1 2
8 Find the linear factors of the following expressions.
(@ zZ+9 (b) z'+36 () (z=3)’+16 (d) (2z+3)°+8

Section 1 - Page 4 of 10



ARITHMETIC OF COMPLEX NUMBERS

e) zZ+2z+26 Z—6z+20 27 +2z+4 h) z + 1000
(e) (f) (¢) (
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9 Solve the equation: (a) 2z-1=(4- i)’ (b) = ; 2 _1+i
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12 (a) Show that J3 —iisaroot of the equation 2’ — W3 -)Z+9z-93+9i=0.
(b) Find the other two solutions of the equation.
(c) Use your answer to part (b) to verify that the results for the sum of roots, for the sum of products of pairs

of roots and for the product of roots of a cubic equation are true when the coefficients and roots are
complex numbers.
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13 Solve the following quadratic equations.
(@ Z-(3-2i)z+(1-3i)=0 (b) Z2—z+(4+2))=0
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14 Let z=a + ib where a, b are real. Prove that there are always two square roots of z except whena =b=0.
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15 If z, =x, +iy, and z, = x, + iy,, show that the following equations are true.

(@ 2z, +Z =2xRe(z) (b) z, -z =2xIm(z)xi
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