Math 2210 Final

For questions 1-4, read the given information and decide if each statement is True or False. Circle
your answer. You do not need to justify your answer. No partial credit will be given.

0] [4/V5] [-1/V/5
1. Consider the set S = o, 1/V5],]| 2/V5
1 0 0

(a) S is a basis for R3. @ False
(b) S is an orthogonal set. True
(c) The vectors in S are normal. True

2. Consider the matrix A = [_13 _93] .

(a) The equation AZ = b is consistent for any b € R2.

(b) The equation A% = 0 has exactly one solution, the trivial solution.
)
)

A is invertible.

(c
(d) The equation AZ = 0 has infinitely many solutions,

all of which are non-trivial. waed \QNQWB . T{L\r\t\co\

3 4

@ s = || () False
o) s = | - True
© r=|y i) e ) Fate
(d) Pg sends 7 to [7]p. True

4. Let W be a vector space and let B = {¥1, ¥, U3, U4} be a basis for some subspace V of W.

(a) The set {¥, U3, ¥4} is linearly independent. rue ) False
(b) For any & € V', Span{vy, U2, U3, Uy, &} = V. False
(¢) For any & € V, the set {07, U, U3, Uy, Z} is linearly independent. True
(d) The set {v,¥2} spans V. True @
(e) dimV < dim W. True

NI

Page 1 of 9

3. Let B= {51,52} = { [5} , [:1] } be a basis for R2 and let Z = —1b; + 2bs.




Math 2210 Final

5. Answer the following using the matrix below.
1 —6
A= [—6 10}
(a) Compute det A. 2]

l-\0 -Q-c,--c,) = 10-36= -26

) Compute A~L. 3 2]
ko 6] Lg/ w32
—~ G - -
7'(9 3/ \} \/ 26
(c) Find the eigenvalues of A. \—‘ -2 f \-3 2]

APE L"x ;f_q = G-No->) 36 5

G
_ 2 RG
- o N \\\.26 = (- \3)0*1)

(d) Is A diagonalizable? Explain Why or’ why “hot \lk , you do not need to find the factor-

ization.
Nes  dvhnct Qison AN
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6. Answer the following using the matrix below.
1
A= —2

1
2
3 0

DN >

|

(a) Compute det A. [4]

At &"2 ;L,):B'\—‘z;\\‘\g\{‘\z\
0O G
—-3(2 *?)+G<—z-2>

= 320 +~C%) = G

(b) Compute AL [4]

1y % Voo ) -2 2\ ol
(_7‘ "2 2 o ° &\O '\\ TI\ ";-l
20 Gy OO\ v 3
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2 00 100
121] {010]. %__9;
-1 .0 1 001 20 'S
[
0

7. Let A=

(a) Use the Gram-Schmidt process to construct and orthogonal basis for Col A.

U

o R
=0 \W - UHU B-£0) - k’]
" - (%)

e B4, T T

Find a basis for each eigenspace of A given that the elgenvalues of Aare A =1and A = 2. [7

e 2wl

€,- Nu\\( O\OQO\\ Nm\&%’g‘ﬂ\
zmm = Semn g [3) B8

nd the P and D used to d1 goMalize A. You do not need to find P~*

SETRANE &6023
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8. Use Cramer’s Rule to find a solution to AZ = b where A is the triangular matrix below and 8]
b is the vector below. Show all work, no credit will be awarded for any other method.

—1 4 3 4
—3 7, b= |0
1 0

A (N o)
£ X a (ALY

6
A - 'é-‘;'%} aa(m) T2
O o)

9. Check your answer to the previous question. (If you were unable incorrect 2]

to answer the question, take a guess for the solution and show
if your guess is correct or incorrect.)

SR B
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0 —1 2|

(a) Show that 7T'(%) is a linear transformation. 6]
- Y
/r(k'u \-f/\'— P\(\("_\’A*\J)

= AL ¥ AN
SIS

10. Let T : R? — R2 be given by T(#) = AT where A = [3 1 0]

= TEY) A '1('53

J

(b) Is T one-to-one? Explain why or why not. (3]

\M)\ /\\‘\9‘ WS o ATV s \\.\ d"?

(c) Find a vector in the range of 7. Explain how you know this vector is in the range of 7T'. (3]

13) e GR)=Tery &)
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11. Let W = Span{u, 2} and let A be the matrix whose columns are #; and s.

no o
L 1
St
Il
 ——
— o
L 1
S
I
1
= | —
—

,L]L]u_ 4
-0 -t

12. Construct a 3 x 4 matrix A that is in RREF (row reduced echelon form). Construct A such
that it has linearly dependent columns and AZ = b is not consistent for every b € R3.

\-6 0\ °0 Vols o€  answesS
0O o O
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13, (@) Leew = {

2a +b
—-b

] a,b,ce R . Prove or disprove that W is a subspace of R2.

MU ) B

= WY Spo ¢

(b) Write W as a span of vectors. i.e. Find vectors 91, .. ., ¥, such that W = Span{#,...,

- 3@‘«\?&3‘3 &] @XE
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14. Let B = {1+t +t% —t—t2 t} be a basis for Py. Find the coordinate vector for the polynomial
p(t) = 5t? + 6t — 1 with respect to B.

L8000~ (3)

\ 0"’6‘,
=> LI T
< \-\ 0 .S

N \°°"\\‘\

oo \'
0'\0|<°
v\ o o'-\

~N \o \ 0‘-6\
0O \ \\

Bonus: Write as many equivalences of the invertible matrix theorem as you can. Let A be an
n x n matrix. Then A is invertible if and only if:

Page 9 of 9



