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MTH 415
Exam 2
August 4, 2010
50 minutes
Sects: 3.1, 3.2,

4.1-4.4, 5.1-3.5,

One notes page, handwritten. No Calculator.

If any question is not clear, ask for clarification.

No credit will be given for illegible solutions.

If you present different answers for the same problem,
the worst answer will be graded.

Show all your work. EBom Your answers. |

1. (a) (12 points) Prove the following statement: If matrix A € F™" is skew-symmetric and
the number n is odd, then matrix A is not invertible.

(b} {8 points) Is this result also true for n even? If “ves,” prove it; if “no,” show it with
an example using 2 x 2 matrices.
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2. (20 points) Determine whether the subsets Wi and W, and are subspaces of R*®. If your
answer is “yes”, then find a basis for the subspace.

(a) W, = {A R . ALAT = ;3};

(b) W’EZ{AGR?"S : A=AT =0 and tr(A):G}.

S 0+ 0 o # I, = 0 c% Wh oW wad o
(b) /A‘ clNQ_) /‘{Iv«»‘ﬁi Wmﬂ?{ é(‘“{/%%,!)
R e Wﬁ“; 13 - fgf Bl e (BYe o
Frn ol o6 ¢ R bkslg
-, | T LT , |
(ohev8)T o w ATk B o divg
e (wdivR) = o Ir(d\yrb Le(R) = O
i As
) 0
S (s Aep k) ¢ W,
...... ]
WL tr o Sudoes Latg j
) !
e S
Yy



of
4
s’
h‘...‘\
m/@ml
o 0B
NI S
4 = 9
D
5 o 8
Y
i

o 2 T

e Ty
DD e

+ ey

R

T A (/‘{ .,»q; O PP




(20 points) Determine whether the set I is a basis for the subspace W ¢ R®, where

3.
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4. Consider the linear transformations T : B® - R? and S : R® — R® given by
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where S is a standard basis of B® and & is the standard basis of R?.

a) (5 points} Find a matrix [T,; and the matrix [9],,.
p 4 i

(
{b) (10 points) Is T injective? Is T surjective? Justify your answer.
(c) (5 points) Find the matrix of the composition T'o S : R® — R? in the standard basis,
that is, find [T o S,z Justify your answer,
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5. Consider the vector space R? with ordered bases

===l

Let T :R? — R? be a linear transformation given by

S = (els U = (uls
= Y] -

{a) (5 points) Find the matrix T,,.
(b) (15 points) Find the matrix Tg,.

T: R" = R® T
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