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Observations:
1. Do not use calculators.
It is not allowed the use of pencil or red ink pen.

Do not split off the test booklet.

S

Justify all your answers.

5. Additional draft sheets are not allowed. The last page in the test serves for this purpose.
The draft sheet at the end may he used exceptionally to answer any question, since clearly
marked

6. Mobile phones must be switched off.

7. Ask no questions. Silence is essential..

Marking:
1. a) 3. a)
b) b)
c) c)
d) 4. a)
2. a) b)
b) 5




1. Consider the system of linear equations in z,y and z:

 ca-ytaz=0
S ez+2y+(l—a)z=—-1 , abeR
2% 4y + z = b’

(1.0 val.} (a) Write the system in the matrix foom AX = B.
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(2.0 val.} (b) Discuss the solution set based on the parameters ¢ and b, using Gauss elimination.
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(2.0 val.) (c) Determine for which values of a coefficients matrix A is invertible. Consider ¢ = 0

determine A~ L.
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(1.5 val.}) (d) For @ = b= 0. Determine the system solution AX = B using the result obtained in
(c).
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2. Consider
V= Span{(la 1,1),(2,0, 1)1 (01 2, 1)}
(1.5 val.) (a) Determine a basis for V.
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(1.5 val.) (b) Verify that vector (1,1,0) does not belong to V.
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(c) Using the results of (a) and (b), indicate a basis of R, justify your answer. '
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3. Consider the linear transformation 7' : R2 — R? given by:
T(z,y) =2z +y,z+y)

(1.0 val.) (a) Determine the matrix that represents the transformation in the canonical basis, that
is, M(T,b.c.,be.).
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(2.0 val.) (b) Determine the Kernel of T, Ker(T). What can be concluded about the transformation
T injectivity and about the range(T") (dimim (77))? Justify.
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(2.0 val.} (c) Consider a basis B = {(1,0), (1,1)}. Determine the matrix that represents the trans-
formation 7' in basis B, that is, M (T, B, B).
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4. Considere the matrix:
2 2 2
A=192 2 2.
2 2 2

(1.5 val.) (a) Verify that (2,2,2) is an eigenvector of A. What is the eigenvalue associated to that
eigenvector. Justify.
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(1.0 val.) (b) Verify that A = 0 is another eigenvalue of A.
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" 5. Consider a linear transformation f:R* — R* and suppose the geometric multiplicity of
the eigenvalue A = —2 of f is 3 and that f(0,0,0,1) = (0,0,0,1). Being A the matrix
that represents the transformation f in the canonical basis, that is, A = M(f,b.c.,b.c.).

Calculate the determinant of matrix A.
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