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• Formulate the computations and the results of the exercises in a clear
way.

• It is not allowed to use a laptop, graphical calculator or a chart with
formulas.

• It is not allowed to use a book or other handwritten material.

• The mobile telephones are not stand by, they are put in a bag. Going
to the toilet is only allowed without taking your mobile telephone with
you.

• The order in which questions will be resolved is entirely free.

• The exam consists of 5 exercises.

Opmerking: exp (x) = ex.

1. Given are the complex numbers, with i2 = −1,

z1 = exp (−1

3
πi), z2 = 2 exp (

2

3
πi).

a. Draw the numbers z1 en z2 in the complex plane.

b. Let
z3 = (2 (z1)

2 − (
z2
2

)2).

Calculate the exact values of Re(z3) and Im(z3).

c. Let
z4 = (z1 + z2)

6.

Calculate the exact values of |z4| and arg(z4).

d. Let
z5 = (

z2
2 z1

)2017.

Calculate the exact values of Re(z5) and Im(z5).
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2. Given is the following boundary-value problem:

cos(x)
dy

dx
(x) = sin(x) y(x) + 2 + ex

with−π
2
< x <

π

2
and y(0) = π.

a) Determine the solution of the homogeneous differential equation.

b) Determine the solution of the given initial-value problem.

3. The matrix A is defined by:

A =


1 0 1 b
a 1 a (a + a b)
b 0 (a + b) (1 + b2)
b 0 b (a − a b + b2)

 . (1)

with the parameters a and b in R.
Consider the following system of linear equations:

1 0 1 b
a 1 a (a + a b)
b 0 (a + b) (1 + b2)
b 0 b (a − a b + b2)




x1
x2
x3
x4

 =


a

1 + a2

4 + a
1 + a + a b

 .

with the parameters a and b in R.

a) For which value(s) of a and b has the linear system exactly one
solution? Calculate the associated solution.

b) For which value(s) of a and b has the linear system no solution?

c) For which value(s) of a and b has the linear system infinitely many
solutions? Calculate the associated solutions, if they exist.

d) Take a 6= 0 and b = 2.
Calculate the inverse of the matrix A.

e) Take a = 0 and b = −1.
Determine R(A), so determine the range of A.
( Determine the image area of A.)
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4. Given is the matrix:

A =

 1 2 1
6 −1 0
−1 −2 −1


a) Calculate the eigenvectors of A.

b) Determine the coefficients α, β ∈ R, such that:

(A3) = α (A2) + β A.

c) Give a matrix S such that

S−1AS = D,

with D a diagonal matrix, with the eigenvalues of A as its diagonal
elements.

5. Given is the following inhomogeneous linear system of first order
differential equations:

B
d

d t
y(t) = Ay(t) + f(t), (2)

whereby

A =

(
1 −3
−1 2

)
, B =

(
1 3
−1 −2

)
and

y(t) =

(
y1(t)
y2(t)

)
en f(t) =

(
−6
10

)
e(3 t).

a) Calculate the general solution y
H

(t) of the homogeneous system
of differential equations.

b) Find a particular solution y
P

(t) of the given inhomogeneous
system of differential equations.
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For the exercises, the following number of points can be achieved:

1 a : 2 2 a : 4 3 c : 2 4 b : 2
1 b : 2 2 b : 4 3 d : 2 4 c : 3
1 c : 2 3 a : 2 3 e : 2 5 a : 4
1 d : 2 3 b : 2 4 a : 2 5 b : 3

The result of this exam can be calculated by dividing the total number of
points by 4, and it will be rounded to one digit behind the comma.

In the result of the interim test (2DBA2) also determine the result of the
exam (2DBA0) than:

If all conditions are fullfilled, the result will be:
{0.3*(result of the interim test (2DBA2))

0.7*(result of this exam (2DBA1 (> 5.0(!))))}
the result will be rounded to a whole number.
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