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All answers should be justified, it should be made clear how the answers were obtained. Each
of the 12 problem parts (1, 2ab, 3ab, 4abc, 5, 6ab, 7) counts equal under grading.

Problem 1 Find all solutions of the equation

5 16 (2v3 —1-i(2+ V3))

2—1 !

and draw the solutions on the complex plane.

Problem 2
a) Solve the initial value problem
Y’ — 6y +25y=0, y(0)=1, y(0)=-1.
b) Find general solution of the equation

y" — 6y + 25y = 20ze”.
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Problem 3

a) Find a particular solution of the equation

22y +zy —y =4z, > 0.

b) The equation
2y - 2z + 1)y +(2+2)y=0, >0,

has a solution y;(z) = z. Find another solution y, such that y; and y, are linearly
independent. Calculate the Wronski determinant W (y;,y2).

Problem 4 Let
1 -3 0 1 0

A= -2 6 -2 0 -3
1 -3 6 -5 9
a) Find a basis for null space Null(A) and a basis for the row space Row(A).

b) Find a basis for column space Col(A) and a basis for the orthogonal complement to
Col(A), Col(A)*.

c¢) Find the orthogonal projection of

6
b=|1
2
into Col(A).
Problem 5 Let
0123
2340
A= 1 2 3 4
5 00 6
Find det(A) and solve the homogeneous system of equations Ax = 0. What is the rank of A?
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Problem 6

a) Let
7T 24
A= {24 —7}'

Find the eigenvalues of A and eigenvectors v;, vy such that the matrix P with column
vectors v, and v, is an orthogonal matrix with determinant 1.

b) The equation
722 + 48zy — Ty® — 40z — 30y = 0

describes a conic section in zy-plane. Find a rotated coordinate system (z’, '), in which
the equation of the conic section is of the form

A(z)2 4+ A (v)? +dz’ + ey =0.

What kind of conic section is it? Draw the new coordinate axis and the conic section in
the zy-plane.

Problem 7 Let A be a symmetric matrix and let x be an eigenvector of A. Show that if
y is a vector that is orthogonal to x (it means y -x = 0), then the vector Ay is also orthogonal
to x.





