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o The exam consists of 6 questions. SOLVE 5 QUESTIONS.

¢ Please read the questions carefully and write your answers under the corresponding
questions. Be neat.

e Show all yom work. Correct answers without sufficient. explavation might not get tull
credit.

o Calculators are not allowed.

GOOD LUCK!

Please do not write below this line.
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1. Let W = Span {(—1,0, 1, 2) 3 (O, 1,0, 1)} and let a = ,(7"1,2,6,0) eRY. g +e g

a) Find an orthonormal basis for W. G
b) Find projy o and d (e, W). 7 /_\'7‘9 \ X -g;\}f
c) Write o = 3, + 3, where 3, € W and 8 € W+ q\éf, \ Y 4 Ej.: 2
d) Find a basis for the orthogonal complement of 1. \ .___..24 '
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2. Let

| QW=

[

a) Find real number ¢, b, an orthogonal matrix Q and a diagonal matrix D sucl: that
QTAQ = D.

b) Write the eigenvqlues and the ejgenvectors of A'3.
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3. Let L : R®* — R® be a linear operator defined by

T 20, — a9 + 23
L T2 = )+ o523 | .
3 Ty 3$-2 - 2.’[3

a) Find the representation matrix A of L with respect to the standard basis S for R®.
b) Find the representation natrix B of L with respect to the basis T = {(1,1,0),(3,~2,1), (3, -1, 1}}
c¢) Verify that A and B are shmilar. A/ Va2
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4. Find the standard equation of the quadratic equation and classify the conic section
923 + 24z 29 + 1622 — 202 + 152, =0

a=9 , b=I2 c=lb d=-20 == f=0@
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5. Let
2 A4

4= liw 3 ] '
a} Show that A is Hermitian.
b} Find a unitary matrix U that diagonalizes A.
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- 6. Prove that

a) if A and B are similar matrices, then det (A) = det. (B).
b) if @ is an orthogonal matrix, then det (@) = £1.
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