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Problem 1 (12 points)

A functions codomain and image are equal. What can you say about injectivity, surjectivity
and bijectivity for this function? Explain your answer.

Problem 2 (12 points)

Find all solutions in Cartesian form for z ∈ C with z4 = −64.

Problem 3 (14 points)

Analyse convergence by ratio test and sketch the region of convergence for:

f(z) =
∞∑
k=0

(z + 2− j)k

2k
, z ∈ C

Problem 4 (12 points)

With ω ∈ R and n ∈ N resolve and simplify the following expressions:

a =
d

dx
tan (sin(x)) b =

d4n

dx4n
sin(ωx) c =

d

dx

arctan(x)

x2 + 1

Problem 5 (20 points)

Apply partial fraction decomposition on:
4x2 − x+ 1

x3 − 3x2 + 7x− 5

Problem 6 (30 points)

a) Evaluate the inverse of A =


1 1 3 1
2 1 3 2
1 1 2 1
3 3 3 2

.

b) Derive the determinant of A.

c) What is the maximum rank of a matrix M(3× 4,R)? Explain your answer.

d) What is the determinant of a matrix M(3× 4,R)? Explain your answer.
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