Math 22, Fxam II So(dhws
May 13, 2010

NAME:

This is a closed book exam and you may not use a calculator. Use the
space provided to answer the questions and if you need more space, please
use the back of the exam making sure to write a note in the space provided
that you have more work elsewhere that you would like me to grade. You

must SHOW ALL WORK and be neat, If you have any questions, do not

hesitate to ask,
Good luck!

Remember the honor code — do all of your own work,

Waf'nimﬁ ¢ Due l\ounmg i fferenlr S'y((a5l‘, M {Jfawv'\g'
\‘o(ucs art ol £xom CI-«.Q_JhUhS
» e Pow € Pana @ff o wvnalax
P o&o«u?ﬂ of bosus metbrdx

r f(,Q \recf*or SPa_u_ OFP“LY -;\mro/f
¢ amy proof ~bosed Fuestron

B@ Cﬂ-mﬁl/ Ymhwf quh o'Fe.\cr-u.Lchm WOV(O( Sh[{ LQ excom
walloal  even f ol aren k.

Nom- exonn ques"?wj are deneled ;’7 -Mfi




- ; o Y e \
) 30 19 GO | O o600
1356 0O o Lo s O ol 0 1500
O1 2SO ool 28 0O O e
Ty Do [ -5 oo &> ey (’é;} &1 O oo lo /
: T Cx O - 5 o
/ C;) (:‘:}) Cg g L) ? .(,. ( “ € ! OO OO ot
L < i :
\ - ‘
1. The matrix A has been converted to echelon form as follows: \\\\
—20 —59 —97 120 —219 —225 iy3 5 -6 11 12 \
I 4 8 6 12 48 ofl2 5 -7 9}
|t 4 8 -6 B4 27 0 0lI)-5 6 4
A=\t 4 29 -m 9 9 [“Jooo o [3) 1]
125 20 204 -261 132 000 o o0 {1}
22 48 71 —-237Y 390 o0 o0 0 0 6 0
a. Write down a basis for the row space of A, e pe o)
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b. Write down a basis for the column space of 4.
/} ([ colyme 5\ @7 U-"-PY {(—*‘f' € o\t o

c. What is the dimension of Col(A)?

d. Write down a basis for the null space of A,
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e. What is the dimension of the subspace of all solutions x of ATx = 07
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2, Let
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a. Show that v and w are eigenvectors for A with eigenvalues 5 and 1,
respectively.
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and let

b. Find an invertible matrix P and a diagonal matrix D such that
A=PDP,
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3. Let A be a 3 x 3 matrix whose eigenvectors are
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of ecigenvalues 1, —1 and 2 respectively. Find A,
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a, What are the elgenvalues of A7
}\ =4 \ e

b. What are the algebralc multlphcmes of each eigenvalue?
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c. What are the geometric multiplicities of each eigonvalue?
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5. Let

s={0)- ()}

Observe that B is a basis for R?. For x = (;:) compute [X|z.
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6. The polynomials B = {1, — 2,(¢t + 2)°} form a basis for Po. For
x =1+¢+1? find [x]p.
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7. Compute the characteristic polynomials of the following matrices..
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c. For the matrix A, what are the eigenvalues?
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8, True or false:

a.'The only eigenvalue of the 0 matrix is 0.
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b. 7 is an eigenvalue of
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¢, The sum of two diagonal matrices is a diagonal matrix.

d. The set of polynamials of the form 2t — at? + &%, where @ and b are
f '_/‘[\ ";':}arbitrary real numbers is a subspace of P3.
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e. If Aisa7x8 matrix having rank 4, then its null space is 4 dimensional.
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f. A matrix A having distinct eigenvalues is invertible.
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9. Show that if A is an eigenvalue for A, then 2) is an eigenvalue for 24.
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10. Let

o= {6 O 10)- 0

Find the chaﬁge of basis that converts an element in B coordinates to an
element in € coordinates (usually denoted by Pe.g).
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