EXAM 3 Namme &W

Math 3333 T~
4-19-07

\

Instructions Work all of the following problems in the space provided. If there is not enough room, you may
write on the back sides of the pages. Give thorough ezplanations to receive full credit.
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1. (10 points) Define L : R? — R2 by L ([ ]) [ a J Show that L is not a linear transformatg @
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2. (20 points) Find an orthonormal basis for the subspace W of R? spanned by
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3. (28 points) Suppose {v, vy, vs} 3xe an orthonormal set of vectors in an inner product space V and suppose
that v = 2v; — 3v;. Find (v,vy), (v, v2), and (v,v3). Give a reason for your answer.
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4. (28 points) Let {e1, ez, e3} be the standard basis vectors for R and suppose

2 3
L(el) = [0} y L(ez) = [6:, , L(e3) = [11
5 1

g (]

\/

Lo

|

= (=1 +6 tI
©

o
s

+ 12 +1
~S +2 tY

e ) 2L(6)+ LIE )

Jalel«[a]
[zl

5. (#® points) Suppose that u and v are vectors in R” and A is an n X n matrix. Suppose that Au and v are
orthogonal with respect to the standard inner product on R™. Show that u and ATv are orthogonal.
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6. (30 points) Define L: R® 5 R*by L | |u, | | = [22tuetdus| o o
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a) A basis for ker L. _

@

< - {2 =
The stewelond mafrix  represeutetion o@ L4 A L ! }
© 3 -6
! L l @
@ d t 2 ~t|0o .
Ow\a»Q m QJ-ML W ﬂ‘@ MV(HSPM oé A . Qow\re lLCV"j N ; 0] M
| 0 - |v
t % t '© :
® . .
(/ 2 - 0 l Z -1 O i _ i )
°©F 6 Ofl—=]o 1 -2 |o g U +2u1 C(3 \,0 Y “3"6 )
s ; oY ole Ql—lus-O uz=2£)
O -l 2 O [s] (9] © o @

C(l>‘20(z+¢(3
-3t -3 .@4 =~‘+£+f:‘é§/
C“‘"ﬁ[:”%]fj# So o boss fr s L 4 5[ 3]

b) A basis for range L.
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