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PROBLEMS (1)

1. Express the following complex numbers in the form a + b where a, b € R .
1 (2 +30)(3+ 20) 1-1
3+4i 1—1 (2430 (83+21)

2. Compute the moduli of
1—1
(2+30)(3+ 2i)

3+4i , (2+3)(3+2i)

3. For any z € C, prove that Im(zz) = Re(z) and Re(iz) = ~Im(z) .

4. In each of the following cases describe and sketch the set of complex numbers z
which satisfy the given relation :

(@)  [z-1j=]z-3

(b)  lz—1=]z—1

(c) Re((4 +i)z+6)=0
(d) Re(zQ) =4

(e) Im(z%) =8

(f) |22 —11=0

(&)  lz—i=Re(2)

5. Prove that
|z|* + @* = |2 + a|* — 2Re(az)

foranyaeR,and z€ C.

6. Prove that
|2|* + 2Re(bz) = |z + bi* — |b|?

for any b,z € C .

7. Given ¢ € € — {1} with |c| = 1, prove that
| z—c
cz—1

=1
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§¥ Lines and Circles
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PROBLEMS (2)

1. Prove that the points z;, 2o, 23 € C are collinear iff

1 1 1
det | 21 zo0 20 | =0 .
5 5

2. Prove that the perpendicular bisector of the line segment with endpoints b, ¢ € C
is
(b—c)z+ (b~ez—(bb—cE)=0.

3. Prove that the point w is the reflection of z € C in the line
Bz+fz+y=0

iff .
po+pz+v=0.

4. Prove that the area A of the triangle with vertices a,b,c € C is

A = det

2 & =
e R o
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5. Prove that the lines az+az4+b=0 and d'z+a'z+b =0 and a"z+a@"z4+b"' =0
are concurrent 1ff

a a b
det| @ @& b | =0.
a!f aH bH

6. Prove that the points z;, 2, 23, 24 lie on the same circle or line iff

1 1 1 1
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7. Given distinct a,b € C and A € R, A # 1, prove that the equation

Z—a

lz—i)

=

represents a circle whereof the center lies on the line containing a, b . What happens
if A=17



