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1. (20 %) For each of the following statements, mark “O” if the statement is TRUE and “X” if the
statement is FALSE. You do NOT need to provide any justification.

@ ( ). The fixed points u of a transformation T' (u) =Bu are eigenvectors with its eigenvalue
being one.

() (). The setofall vectors of the form (3a+b+1, 24, b) is a subspace of R3,
(¢) ( ). The dimension of Span {e’,es’,Ze’ +3e” ¢ —2e3’} is 4.

(d (). The eigenvalues of a square matrix must be distinct.

i 2i
() ( ). Lettwo vectorsbe u=|6|and v=|0|. Then, ulv.
2 1

2. (10%) Let A and B be 3x3 matrices with det(A) = 5, det(B) = 10 and det(A + B) = 60. Decide the
following values. ' '

(a) det(A+A).
(b) det(A’B+ AB?).
p(=1)
3. (20%) Define T:P,—R?® by T(p)=| p(0) | where p(t) in P, can be expressed as
@)
p(t) = at? + bt + c.
(a) Find the image under 7" when p(f)=6+2¢.

(b) Show that T'is a linear transformation.

(c) Find the kernel of 7.

(d) Find the matrix for T relative to the basis {1, ¢, 1} for P,. (This means that the matrix will act on
the coordinates of p).

4. (10%) A square matrix is called upper triangular if all the entries below the main diagonal aré ZEero.

The product of upper triangular matrices is

(a) lower triangular matrix,

(b) upper triangular matrix,

(c) diagonal matrix.

Please select the best answer and you do NOT need to provide any justification.
5. (10%) Which of the following is not a linear equation of (21,22, 23)?

(a) =1 +4zy+1=13

(b)y ;=1

(€) 1 +4zy — 223 = V4

@) 1+ 4330 — V23 = V4

Please select the best answer and you do NOT need to provide any justification.
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@ (1,2,-1)).
(b (1, 1/2 ~1).
() (1,-2,~-1).

(d) (17 1/21‘1)-

1 2 3
7. (10%)If A = { 1 2 4 Jand det(A) = 0, then rank(A) is
~2 —4 -9
(a) 0.
(b) 1.
() 2.
(d) 3.

8. (10%) Let vy, va, v3, v4 be four different vectors in R®. Then
(a) they must be linearly independent.
(b) they must be linearly dependent.
(c) they must be either linearly independent or linearly dependent.
(d) none of the above hold.

Please select the best answer and you do NOT need to provide any justification.

Please select the best answer and you do NOT need to provide any Jjustification.

Please select the best answer and you do NOT need to provide any justification.




