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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 R3x3 formed by all diagonal 3 x 3 matrices.

(a) (12 points) Is W a subspace of R3x3?

(b) (13 points) Find a basis of W.
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(2) Consider the transformation T from P2 to P2 defined by T(f(t)) = 3f'(t).

(a) (7 points) Determine whether T is linear

(b) (8 points) Determine the kernel and image of T.

(c) (4 points) Find rank and nullity of T.

(d) (6 points) Is it an isomorphism?
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(3) Recall that U2x2 is the space of 2 x 2 upper triangular matrices. Consider the linear transformation

T from U to U defined by T(M) = MA where A is the matrix (~ ~1)

Let A and B be two basis of U given by B = ( (~ ~), (~ ~), (~ ~)) and

. (( -1 1) (0 1) (1 -1))A= 0 0 ' 0 1 ' 0 1 .

(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) INot easy! I Consider a matrix M in U2x2 such that [M]A = [1,0,1]. Find M and [M]B.
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(4) Let W = span{(l, 1, -1, 1), (1,2,0, On in R4.

(a) (12 points) Use Gram-Schimdt to find an orthonormal basis of W.
- (b) (13 points) Find the orthogonal projection of (1,0, O,~) onto W.
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(5) IExtra credit I
(a) (5 points) Give an example of a linear transformation T between two linear spaces V and W such

that imT = W but T is not an isomorphism.

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

(c) (5 points) Find the orthogonal complement of W, w-, where W is the subspace of problem 4.

(d) (5 points) If T is the linear transformation of Problem 2, find the matrix of T with respect to the
basis (4, t - 4, (t - 4)2)
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