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Exam 2, Mathematics 20F Name:
Dr. Cristian D. Popescu SSN:
February 27, 2004 Section Number:

Note: There are 3 problems on this exam. You will not receive credit unless you

show all your work. No books, calculators, notes or tables are permitted. Good
luck !

(40 pts.) L. Let L : R® —s R® be the function defined by
L((a1, 29, 03)7) = (—z1 + 229, 2o + 3,0 + 23)7,

for all vectors & = (w1, 29, 73)7 in R3.
(1) Show that L is a linear transformation.
(2) Show that if b = (1,1,1)T, by = (1,1,0)T, by = (1,0,0)7,
then B = [51, 52, 173} is an ordered basis for R3.
(3) Find the matrix associated to L with respect to the basis B.
(4) Find bases for the kernel Ker(L) and the image Im(L) of L .
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I1. (30 pts) Consider the following 3 x 4 matrix

1 2 -1 1
A=12 4 -3 0].
: 1 21 5

(1) Construct bases for the column space Col(A), row space Row(A), and null
space N(A) of A.

(2) What is the rank of A ?

(3) Do the columns of A span R3 ?

(4) Are the columns of A linearly independent ?
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(2) comlc((K) = Sum GR(K) =2
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III. (30 pts.) As usual, let P,, denote the space of polynomials in variable z, with
real coefficients, of degree at most n — 1. Let L be the function

L:P; — Py,

defined by L(P) = P" + P’, for all polynomials P in P3.

(1) Show that L is a linear transformation.
(2) Find the matrix of L with respect to the standard bases of P® and P2,
respectively

E=0, =z 2% F=][1, z.

(3) Is the subset
{PeP;|P"+ P =0}

a vector subspace of P37 Justify your answer.
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