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Total Score | 25 | 25|25 | 25 100 20

MAT 211 - Introduction to linear algebra, Midterm 1
Oct 14th, 2009

SHOW ALL WORK TO GET FULL CREDIT; A CORRECT ANSWER WITH INCORRECT OR NO JUSTIFICATION
will not get credit.
CROSS OUT THE WORK YOU DO NOT WANT TO BE GRADED.

(1) Consider the the subset W of R3*3 formed by all diagonal 3 x 3 matrices.

(a) (12 points) Is W a subspace of R3*3?
(b) (13 points) Find a basis of W.

a) \/% (A Judi.g{ cation:

O o e o O are G ©°
5 b 6) ¥ o £ O - o bl © z\b\f
o O = o G % @) 0 C+j

7,) (J K C/(ojd onde SCK(QS‘ Vnu”i?li(a:to\/\

4]

& O o O O

/\ o b \5 bl o )\Io O '\,V( \A}
a C G AcC

3) O\S "N l}f_jO:(oaogB(}) C\/(u_go\fA,

[

OOD o 6 0O
fp) Abeic in &= (5%2\1Lo L0 ) |lo o 6\



(2) Consider the transformation 7" from P> to P defined by T'(f(t)) = 3f'(¢).

(a) (7 points) Determine whether T is linear
(b) (8 points) Determine the kernel and image of 7.
(¢) (4 points) Find rank and nullity of T'.

(

(d)

6 points) Is it an isomorphism?
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(3) Recall that U?*? is the space of 2 X 2 upper triangular matrices. Consider the linear transformation

T from U to U defined by T(M) = M A where A is the matrix ( g —11 )
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(a) (6 points) Find the matrix of T" with respect to the basis B.
(b) (7 points) Find the change of basis matrix from B to A.
(
(

)
(c) (6 points) w Consider a matrix M in U?*2 such that [M]a = [1,0,1]. Find M and [M]g.
(d) (6 points) Give another basis of U2*? (different from B and different from A)
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(4) Let W = span{(1,1,-1,1),(1,2,0,0)} in R*.

(a) (12 points) Use Gram-Schimdt to find an orthonormal basis of W.
= (b) (13 points) Find the orthogonal projection of (1,0,0, 2) onto W.
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(a) (5 points) Give an example of a linear transformation 7" between two linear spaces V and W such
that im7" = W but T is not an isomorphism.

(b) (5 points) Give an example of a linear transformation 7" between two linear spaces V and W such
that KerT' = {0} but T is not an isomorphism.

c points) Find the orthogonal complement o , , Where 1s the subspace of problem 4 .
5 points) Find the orthogonal compl f W, W, where W is the sub f problem 4

(d) (5 points) If 7" is the linear transformation of Problem 2, find the matrix of 7" with respect to the
basis (4,t — 4, (t — 4)?)
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