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Exam: Mathematics 2/Calculus 2

Hamburg University of Applied Science
Faculty of Engineering & Computer Science, Department of Information and Electrical Engineering
Prof. Dr. Robert Hef3, 6.2.2015, duration: 90 Min.

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

Problem 1 (10 points)

Solve the following integral: / x* cos(z) da

Problem 2 (10 points)

R3 — R?

Derive the Jacobian matrix J for the function f : { (2,7, 2) > (ye®, zsin(x))

Problem 3 (25 points)

For the differential equation " = 4{y’ + sin(2z)} find the general solution y(z).

Problem 4 (15 points)

For y(z)=ax?*+bx+1 with a and b being parameters create the differential equation.

Problem 5 (25 points)

A random variable X has the following probability mass function:

f(z) :{ (z+1)/2 forz| <1

0 otherwise

Find the expectation and variance of X.

Problem 6 (15 points)

Three (independent) resistors in parallel connection are Lot
connected to a stable noise free voltage supply of 10V.
The currents through the resistors are 5, 10 and 40 mA lll lfz lfza

with noise (standard deviation) 20, 30 and 60 nA, respec- () Us D R, D R, D Rs
tively. Treating the total current [, as a random variable,

evaluate expectation, variance and standard deviation.
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