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Complex numbers

Practice list

. Compute

a) (—i)?%; b) it0; c) (1+14)t0 d) (1 —4)0; e) (1+ )10

. Find z,w € C, such that z + w = zw = 2.
. Find 1/(a + bi).
. Compute the sum 1+ 4+ 42 +43 + ... 4+ 4190,

. Solve the following equations:

a) 22 =2; b) 2% = —2; c) 2% = 2i; d) 22 =1+7;
e) 22 +22+2=0; f) 224+ (20 —7)2+13—i=0.

. Compute real and imaginary parts of (a + bi)(c + di).

Prove that z +z € R.

. Prove that

a) z+w=7%+w, b) zw = z w; ¢) z/w = Z/w.

. Compute

a) (144)/(1—i);  b) (8+i)/(1+2i);  ¢) (5+i)(7—6i)/(3+1);
d) (1+4)°/(1 fi)3; e) (1+3i)(87i)/(2+i)2.

Show that if zw € R and z+w € R then either both z and w are real, or z = w.
Show that |z|> = 27.

Find the distance from z to w.

Show that |zw| = |z||w|.

Find the real and imaginary part of a complex number with absolute value r
and argument ¢.

Find the locus
a)z+z=1; b) 2z = 1; ) |z| =1; d) |z - 1| =1;
e) |z| = |z+1][; f) |22 = 27; g) Re z/(z — 1) = 0; h) |z—a| = |z—b|.

Prove that the points 0, 1/z and Z are collinear.

Show that the locus z +Z = 2% is a circle. Find its center and radius.
Find all the z € C, such that |z — 3| <2 and |z + 4i] < 3.

Show that the points z, w, 1/Z, 1/w belong to one circle.

Draw the locus 2z + az + @z + ¢ = 0, where a € C, ¢ € R. How does the answer
depend on a and c¢?

Solve the following equations:

a) |z| —z=1+2i; b) |z2| +2z=2+1.
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Show that

(cos o + isin ) = cos ka + i sin ka.
Compute (1 + cos o + i sin o).

Show that if z 4+ 1/z = 2cos a, then 2™ + 1/2™ = 2 cos ma.

Write down the following complex numbers in the form a + be:

a) V8v3i—8;  b) /(27 —54i)/(2 +i); ¢) V1+1.

Bty =1

Find an integer n such that (

Compute

a) cosx + cos 2z + - - - + cos nx;

b) sinx + sin 2z + - - - 4 sin nx;

c) sin z + sin® 3z + - - - + sin*(2n — 1)z;

d) cosz +2cos2x + 3cos 3z + - - - + ncosnx.

Solve the following equations:

a) x* 4+ 62° + 922 + 100 = 0; b) z + 222 — 242 + 72 = 0.
Compute

a) 1 +2c+3e2+ - +ne""t, where " = 1;

b) ek +e¥+.--+¢ek | (eo,...,6n_1 — n-roots of unity).



