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Result: ........ of 100 points Mark: ........ points.

Problem 1 (10 points)

Describe the terms a) injectivity, b) surjectivity and c) bijectivity.

Problem 2 (20 points)

Prove by mathematical induction that n4 − 4n2 has the divisor 3 for all n ∈ N.

Problem 3 (15 points)

Find all solutions in Cartesian form for z ∈ C with z2 = −18j.

Problem 4 (15 points)

Is the series
∞∑
k=1

k2k

3k
convergent? Check by root test.

Problem 5 (15 points)

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

a =
d

dx
ln(x2) b =

d2n

dx2n
cosh(ωx) c =

d

dx

arctan(x)

x2 + 1

Problem 6 (25 points)

Solve the following SLE:

a+ b+ c = 2
a+ c− d = 0
a+ b+ d = 4
b+ c− d = −3
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