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Problem 1 (25 points)

Solve the following integral:

∫
3x− 5

x2 − 3x+ 2
dx

Problem 2 (10 points)

Derive the Jacobian matrix J for the function f :

{
R2 → R2

(x, y) 7→ (x e−y, y sin(2πx))

Problem 3 (20 points)

Find for the differential equation
y′ + 2y

e−2x
= 1 the function y(x).

Problem 4 (15 points)

For the function y(x) = a x2 − b x create a differential equation.

Problem 5 (20 points)

A random variable Y has the following probability mass function:

f(y) =

{
2(1− y) for 0 ≤ y ≤ 1
0 otherwise

Find expectation and variance of Y .

Problem 6 (10 points)

You pile up ten bricks each having height µ1 with standard variation σ1. Approximate the
height of the pile by a normal random variable Xn defined by its probability mass function
f(x).
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