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Problem 1 (20 points)

Solve the following integral:

∫ 1

−1

1√
|x|

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 (15 points)

Evaluate the Hessian matrix H for the function: f(x, y) = x sin(2y)

Problem 4 (15 points)

For the DE y′′′ − 3y′ − 2y = 0 find the general solution for y(x).

Problem 5 (20 points)

For the DE y′′ − 4y + 2x2 = 0 find the general solution for y(x).

Problem 6 (15 points)

In an electrical device four resistors are in series connection. Each resistor has a resistance
of 100 Ω with standard deviation of ±1 Ω. We assume normal distribution and independence
between the resistors.

1. Evaluate expectation, variance and standard deviation for the series connection.

2. For a specification of 400 Ω ± 5 Ω for the series connection evaluate the expected failure
rate.
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