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1. (12pts) Compute the determinant of A= | 0 2 5 8 8
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(Hint: Use elementary row operations).
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2. (6+6+0pts) Find all values of a and b where the system

y—2z=10
r—y+ z2=2
T+ ay =3
(A) ... has one solution.
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(B) ... has many solutions.
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(C) ... has no solutions.
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3. (15pts) Let T : P3 — R® by T(p) = (p(1), p(0), p(—1)).
Compute the matrix for T with respect to the bases:

o ={1+x, v+2z% z?+2% 2%} on Ps, and

% ={(1,1,0), (0,1,1), (0,0,1)} on R®.
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4. (6+6+6pts) Give short proofs of the following.
(A) Prove: The sum of two nilpotent transformations might not be nilpotent.
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(B) Prove: No set of five polynomlals can be orthogonal in P3(R) with the inner product OQ ; [ Z___ . Q
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in a  Jdwension
. (C) Prove: If V is a vector space with mthogonal basis {by,...,b,} and v e V with (v, b;) = 0

for all b;, then v =0.
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(BONUS) Prove: If A and B are n x n matrices with the same eigenvalues A; < Ay <
then there is a linear transformation T : R* — R" and bases &7, & with A = [T]g and B = [T]g.
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5. (10+8+4+4pts) Let T : RS — RY be defined by T(2,4,2) = (2,30 + y + 2,5 +y +22).

(A) Find the characteristic polynomial, eigenvalues, and eigenvectors of T.
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(B) What a‘re the a,lgebralc and 6eometrlc mulmphmmes of te igenvalues?
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(C) What are the eigenvalues and eigenvectors of T2%07? ' I
(Include a short proof that your answer is correct.) l ~e.;§}¢m5? = ke |

(
E}‘Q%mlm are ! 0““‘“’( 3 ‘3%39“:0%&’; = .k [ ?‘{

ool :
‘Wmf T/Q ’T\/:/\y_ %”L\%/‘A

Ty = T )= T ()= 4T

180
— LI T :::j }{ 26}@

g{) eaguve g‘iz)f,& T8 v éxxu"\ “f‘“”’t& € g%@%QD @;i%é@w}m(m‘g %Q ;( W@’:i - &7
(D) What are the eigenvalues and eigenvectors of (260 T + I)? }.@ -
Include a short proof that your answer is correct. — {3
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0. (/Ho70pls) Let (=, =) 1 W XIR® — R Dy (1, y1), (T2, Y2)) = 8x1Zy—6(Z1y2+Y122) +5Y1%2.

(A) Prove: This is an inner product.
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(C) Find a vector which is orthogonal to (1,2) using this inner product. }
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(BONUS) Find a basis % of R? so that this inner product is the dot product of Z-coordinates.
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