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• Answer all questions

1. [10] Solve the system of equations
2x1 + 2x2 − x3 + x4 = 4

4x1 + 3x2 − x3 + 2x4 = 6

8x1 + 5x2 − 3x3 + 4x4 = 12

3x1 + 3x2 − 2x3 + 2x4 = 6

2. [10] Solve the following equation for (2 × 2) matrix X:(
1 1
1 2

)−1

X +

(
2 − 1
−1 1

)
X

(
1 5
1 2

)
=

(
1 1
1 1

)
3. [10] For which a the following matrix

a 2a 3a 4a
2 2a+ 2 16 10
3 6 3a2 + 6 18
4 8 12 32 − 4a2


is invertible?
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4. [10]

(A) Find the distance from the point A = (1, 2, 5) to the point of
intersection of the plane α:

x− y + 3z = 1

with line (AB) passing through the pointA and the pointB = (2, 2,−3)

(B) Find the distance from the point B to the plane α.

5. [10]

(A) Find the distance from the point A = (1, 3, 4) to the line L of
intersection of the planes

x− y + 3z = 2

and
2x− 3y + z = 1 .

(B) Write down the equation of the plane passing through the point A
and the line L.

6. [10] (A) Write down the equation of the plane α passing through the
point A = (1, 5, 7) and parallel to the lines

L : x = 3 − 2t, y = 1 − 5t, z = 2 − t

and
M : x = 2 − 2t, y = 3 − 2t, z = 1 + 4t

(B) Let B = (1,−1, 3). Find the coordinates of the point C of the
plane α such that the distance from B to C is minimal.
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7. [10] Do the vectors (1, 1, 1, 1), (−1, 2, 3, 4), (1,−1, 1, 1) and (4, 1, 7, 7)
form a basis of the space R4?

8. [10] Find the basis of the solution space of the following system of four
equations with six unknowns

x1 + 2x2 + x4 + x5 = 0

x1 + x2 − x4 − x5 = 0

3x1 + 4x2 − x4 − x5 = 0

x1 + x3 + x6 = 0

9. [10] Find the eigenvalues and eigenvectors of the matrix

A =

4 3 − 3
2 3 − 2
4 4 − 3


Is A diagonalizable? If yes, find the matrix P such that P−1AP is
diagonal and compute the matrix A8.

10. [10] Let

A =

(
3 − 2
5 − 4

)
Find the eigenvectors of A9.
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