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Mathematics 1 February 18th 2022

Problem 1 (16 points)

Prove by mathematical induction:
n∑

k=1

1√
k
>
√
n for all n ≥ 2, n ∈ N

Problem 2 (15 points)

For z3 = 2− 2j find all solutions for z ∈ C.

Problem 3 (15 points)

With f : C→ C find and sketch the region of convergence for f(z) =
∞∑
k=0

(2z − 1− j)k

Problem 4 (20 points)

Apply partial fraction decomposition on the following rational function with separate summands
for all poles except for pairs of complex conjugate poles.

f(x) =
3x2 + 5x− 2

x3 − 2x− 4

Problem 5 (9 points)

Differentiate and simplify the following expressions:

a)
d

dt
ej(ωt+ϕ0) b)

d

dx
ln |x2 + y3| c)

d4n

dx4n
cos(ax + b)

Problem 6 (25 points)

a) Evaluate the inverse of A =


1 1 1 1
2 3 3 2
3 2 1 1
1 3 2 0

.

b) Derive the determinant of A.
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