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(a) Write v as the sum of a vector in the line spanned by w and a vector orthogonal
to w.
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(b) Compute the distance of v to the line spanned by w.
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2. (10 points) Let A and B be 4 x 4 matrices with det A = 2 and det B = —3. Compute:
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3. (14 points) Consider the set S of all vectors

a0 o9

in R* such that

a—2b+2c+d=0
—3a+6b=5¢c—d=0
4a — 8b+ 9¢c + 6d = 0.

(a) Why is S a subspace of R*?
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4. (14 points) Consider the matrix
4 0

A=|2 5 4
0 0

(a) Without doing any computation, explain why A = 5 is an eigenvalue.
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(b) What's the “easy” way to show that v=| 2 | is an eigenvector?
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(¢) Find an invertible matrix P and a diagonal matrix D such that D = P'AP.
You do not need to calculate P'. )

4 ] |1 R o . 9'“4:. ' % — o - .Y ‘“,,_.\
(‘:“,\"‘1‘,3\ {n. ? "R;f-'-\"-i‘. A - AQ_*&‘\ (\ ;b‘\ . T - L-p . \
¢ .

ﬁ‘ ¥
AN

o
[\'t‘a \ . \sA L \‘J
S - A
NE X ,%
e _ . "“\
\ C " é=
W\ : £y
- \ B w \
e | e e« n

N b QSW'Z‘ e % ‘"‘f»\ YLK = ©



AR B Tl A Dec . 20 |, 2608

FW (¢) cowt

Ao ‘-Q-{'Lca \J“MLJ'\-XQ\'QS ol
A ok Kaz© = WE

uo\wm.cw woe, (avoedy \mev«\

- -~
’)L,L'-: D O\Mé\ "?C-,‘: 1 '—"-'» &\



MA 242 Final A December 20, 2008

5. (14 points) Let T': R*> — R? be the linear transformation that first rotates the plane
by 45° in the counterclockwise direction, then dilates the plane by a factor of 2, and
finally reflects the plane in the z,-axis.

(a) Find the standard matrix representation for 7.
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(b) Let P be the parallelogram determined by the two vectors

1 i
v1=[1} and v2=[3}.
Calculate the area of T'(P
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6. (14 points) Note that there is a second part to this problem on the next page.
Recall that a matrix is upper triangular if all of its entries below the diagonal are zero.
For example, an upper-triangular 3 X 3 matrix A has the form

A=| 0 a2 a3

0 0 as 3

ai1 aip a1,3]

where the entries a1, @12, a13, 22, a23, and az 3 can be any real numbers.

(a) Show that the subset S of all upper-triangular matrices in Mjy3 is a vector sub-
space of M3y3.
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Problem 6 (continued):

(b) Specify a basis for S and show that it is a basis. What is the dimen§ion of S?
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7. (24 points) Are the following statements true or false? You must justify your answers
to receive any credit.

(a) Row operations on a matrix A can change the linear dependence relations among

the rows of A. A ©
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(b) A square matrix is invertible if and only if it is the product of elementary matrices.

Tewe. . WC \enaww Wk a oo N
‘\5 WVM\;\\o\Q @ AN "\ vow """k"“m‘\&"‘*ﬁ‘

: % " . o .
ko R ey W e otn

*’;f‘“’"’“‘ Ca »(‘(‘e&@ﬁ“—f»&ﬁ At mw\*\f\

oW © g4 W oty

e WA
\Q\G own -&Kew&i‘e‘r\% W .
W& \Y\\!N%\A@w - %-J;w\”'g'}' |

KN

-4 -
A3 Tx
& N=Ta B oxs ot

LJREE



MA 242 Final A December 20, 2008

Problem 7 (continued):

(c) A basis is a spanning set that is as large as possible.
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(d) If X is an eigenvalue for the n x n matrix A and p is an eigenvalue for then x n cQJ\'
matrix B, then the product Ay is an eigenvalue for the matrix AB.
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Problem 7 (continued):

(e) Every projection matrix is orthogonal.
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(f) Every projection matrix is diagonalizable.
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