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Mathematical Foundations (Winter 2014 /2015)
Exam A

PD Dr. Kai-Uwe Schmidt

20 February 2015

(4 points) Let

1 4 -1
u=(4,-4,2) and B=[3 -2 1
2 1 =3

Compute the length of u, the transpose of B, and the products uB and Bu, if they exist.

(4 points) For which real numbers h does the linear system

-1 =5 3 z 4
-1 —4 1 yl =13
-2 =70 z h

have no solution, exactly one solution, and infinitely many solutions?

(4 points) Find the inverse of the matrix

Consider the matrix.

(a) (3 points) Find the characteristic polynomial P(A) = det(A — AI) of A.
(b) (3 points) Verify that 1, 2, and 3 are eigenvalues of A. Why are there no more?

(4 points) Find the Euler expression of

V26l /A — 1.

Please turn over.



(6) (3 points) Show that

ze” er
——de = ——+C
/(a:—|—1)2 ‘ m—|—1+ ’

where C' € R is an arbitrary constant.

(7) (a) (4 points) Compute the definite integral

/ x cos(z) dz.
0

(b) (4 points) Compute the indefinite integral

/ xsin(2?) dx.

(8) (4 points) Compute the general solution of

(9) (7 points) Solve
y' =4y’ +4y=0

with the initial values y(0) = 1 and 3/(0) = 1.

(10) (6 points) Let f : R* — R be given by

f(z,y) = sin(x) cos(y).

Verify that (7/2,0) is a critical point of f and decide whether f has at (7/2,0) a local maximum, a
local minimum, or neither of that.



