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2 4

3 5
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1 (4 points) Express [
1 + i

i− (1− 2i)
]2 in terms of rectangular and polar forms.

(2) (4 points) If z1 = 2 + i, z2 = −1
2

+
√
3
2
i, then evaluate z31 − 3z22 − 4Z1 + 8.

(3) (5 points) Prove that ||z1| − |z2|| ≤ |z1 − z2|.

(4) (4 points) Solve the following system for z1 and z2 and write your answer in standard form
a+ ib :

iz1 − iz2 = 2 + 10i

−z1 + (1− i)z2 = 3− 5i.

(5) (4 points) Find the roots of (−1 + i)

1

3 and locate them graphically.

(6) (5 points) (a) Define ” Domain and open set ” in the complex plane.
(b) Is the set 0 < |z − 2| < 3 a domain and open set? Give reason.

(7) (4 points)Let a set D be a domain set. Prove that a real valued function U : D → R is
constant if Ux = Uy = 0 on D.

(8) (5 points) Find the image of the line x = 1 under the mapping w = z2 and represent the
mapping graphically.

(9) (5 points) Find the area of the rectangle whose vertices are the roots of the equation

zz̄3 + z̄z3 = 350,

where Re(z) and Im(z) are integers.

(10) ( 4 points) Use ε− δ definition to show that limz→1−i (2 + i)z = 3− i

(11) (6 points) Let complex numbers α and
1

ᾱ
lie on the circles |z − z0| = r and |z − z0| = 2r,

respectively. If z0 = x0 + iy0 satisfies the equation 2 |z0|2 = r2 + 2, then find the value of |α|.


