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A - TEST2 — Maths Level 2 — Complex numbers & Calculus 2017.11.4 Name

without « formulaire »

Exercise 1 /6 pts

We consider the polynomial p(z) = z% + 522 + 4z + a, with real coefficients (a € R ). .
Given that z; = 2i is a root of p, determine the value of a and find the other roots of p.

Exercise 2 /6 pts
The « inversion » function is f (z) = %

It is such that flx+iy) = xziyz +i=2 and  f(rcis(p)) = %cis(cp) .

x2+y?

Precisely describe the image of the line y = 4x.

Give the cartesian equation and the geometrical description of the image under f of the line d:y = —4

Exercise3 /7 pts
We consider the function f(z) = i z2.
Give the image of z; = 2 — L.

The image of z = x + iy is f(z) = u + iv. Express uand v as functions of x and y.

Determine the image of the line y = —3 under f. Give the name of the curve.

Exercise4 /7 pts

We consider the function f(z) =

Z
z—1'

Determine its domain.

xZ—x+y? i -y
(x=1)2+y? (x—1)%+y?

Theimageofz = x +iyisf(z) =u+iv =

Describe the set A = {z € C|Re(f(z)) = 1}, by giving its equation and its geometrical description.

Describe the set B = [z eC

2-Re(f(2)) = Im(f(z))], by giving its equation and its geometrical
u v
description.
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Exercise 5 /8 pts
The graph of the function fis partially given.

By observing the graph, determine ‘ :
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Determine the domain of that completed function

Exercise 6 /6 pts

Determine the following limits.
The result should not be obtained with the calculator but justified.

lim 7x% = 4x? =

x——co
I (6x—2)?
x—+00 2x2-8 .
(6x~-2)7 _

lim=—— =
x=2 2x%2-8

Exercise 7 /10 pts

Give the domain of the following functions and identify, with justification, the holes, vertical asymptotes and

horizontal asymptotes : flx) = % and g(x) = (f:;;

Give a function whose graph is even and that has the period T = 37. What'’s the range of that function ?

Give a function whose domainis D =] — 2; 40| \{3}



