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Problem 1 (15 points)

Prove by mathematical induction:
n∑
k=0

qk =
1− qn+1

1− q
for q 6= 1

Problem 2 (15 points)

Find all solutions for z ∈ C with z3 = − j

8
.

Problem 3 (15 points)

Resolve, i.e. differentiate the following expressions:

a =
d

dt
e−δt sin(ωt) b =

d

dx
tan
(
x2 − 2x+ 5 + ln(yz)

)
c =

d4

dx4
î cos(2πfx)

Problem 4 (15 points)

Evaluate and plot the region of convergence of the power series: f(z) =
∞∑
k=0

(z − 3)k

2k
, z ∈ C

Problem 5 (20 points)

Analyse the function f(x) = x4 − 6x2 + 8x+ 16 with respect to extrema.

Problem 6 (20 points)

For A =


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

 find A−1 and det(A).
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