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Problem 1 (20 points)

Solve the following integral:

∫
x

x2 + 8x+ 16
dx

Problem 2 (15 points)

For the function f :

{
R2 → R2

(x, y) 7→ (−y,−x)
sketch the vector plot in the range of x, y ∈ [−2, 2].

Problem 3 (20 points)

For the differential equation y′′ + 2y = 3(y′ + ex) find the general solution y(x).

Problem 4 (10 points)

For y(t) = û eωt with û and ω being parameter create the differential equation.

Problem 5 (20 points)

For the probability density function f(x) =

{
3
4
(1− x2) for |x| < 1

0 otherwise
evaluate expectation, variance and standard deviation.

Problem 6 (15 points)

Three (independent) resistors in series connection are fed with a
current of 1 mA. The voltages at the resistors are 5, 10 and 40 V with
noise (standard deviation) 20, 30 and 60µV, respectively. Treating
the total voltage Utot as a random variable, evaluate expectation,
variance and standard deviation.

R1 U1

R2 U2

R3 U3

Utot

Klausur060 Prof. Dr. Robert Heß Page 1/1


