Math 33A, Lecture 4 Final Exam June 9, 2020

This exam is DUE Wednesday, June 10th at 8AM Pacific Time on CCLE.

You have 24 hours to complete and submit this exam, from 8:00 AM Pacific Time on Tuesday, June 9th,
to 8:00 AM Pacific Time on Wednesday, June 10th. I have designed this exam to have the same length as
if you only had 3 hours to complete it; it is your responsibility to save time for uploading. If you encounter
technical difficulties, please email me immediately.

If you have any questions, email me at rhousden@math.ucla.edu

Good luck!

Your Name:

Your Student ID:

1. (10 points) Indicate which of the following are true or false; no justification is required:
(a) (1 point) Every 2x2 reflection matrix is positive definite. (T@
(b) (1 point) 0-dimensional subspaces do not exist. (T

(c) (1 pgint) The equation (A + B)(A — B) = A? — AB + BA — B? is true for all 2x2 matrices A and
B. (T)F)

(d) (1 point) Every diagonalizable matrix with real coefficients is symmetric. (T @
(1 )

()

©

point) Every 2x2 shearing matrix is diagonalizable over R. (T

1 0
(f) (1 point) The list ({0] , |0|) is linearly independent. (’l@
0 0

(g) (1 point) The equation det(A) = det(rref(A)) is true for all 5x5 matrices A. (T/@

(h) (1 point) Every 2x2 matrix with 2 distinct eigenvalues is diagonalizable. @/ F)

(i) (1 point) The equation (AT)~! = (AT)(A™1!) is true for every invertible 3x3 matrix A. (T/@
() ( )

A"-AB+BA- B’

1 point) Every 2x2 reflection matrix is orthogonal. F)
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2. (10 points) Let T be the linear transformation T : R? — R? with matrix

3 =3
A =
BEIY
(a) (2 points) Without doing any computations, we know A is diagonalizable. Why?

A s s\//V\Me-('Y‘;C and all SYM.MM";C matrices

e (or’cko7omﬂy) Jlm}onml"&able !’Y de S“O?e:{/c.,
'r'neorem

(b) (4 points) Find the eigenvalues of A. (You must show your steps to receive credit.)

£\ = olu[?I’E J:\-]

= (3-A)5-A)-3 _

= 15-3A- GA+A"-3 A=¢ 2
= AN -8A+12

-.:()&"6)(/\’2)

(¢) (4 points) Find an eigenbasis of A. (You must show your steps to receive credit.)

E,= ke (A-6T.) E. = ke (A-21)
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3. (10 points) Consider the quadratic form:

_ 2
q(x1,22,23) = 62122 + 23

(a) (4 points) Write the (symmetric) matrix, A, of this quadratic form.
F “
03 O
A=13 o o

O
O ]

L

(b) (4 points) Find the eigenvalues of A. (You must show your steps to receive credit.)
- -\ 3 0

Ea(N) = ey 2 A o
0o 0 I-A

(“AY(1-A) = @ (1-A)

= (1-A) (A=)

(1-A)(A+3) (A-3)

A=, E5

(¢) (2 points) Which of the following adjectives describe A? Circle all that apply.

\1

()

e Positive Definite
emidefinite

Iﬁ ative Semidefinite

e Negative Definite
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4. (10 points) Find the curve of the form f(x) = co + c1x + co? that best fits the points (-2.2
(1,1), and (1,3). (You must show your steps to receive credit.)

Cot ¢ (-2)+ Co (4)= -~
Co*Ci(0)+(,(0)=-1

Co'('C((')“‘C'z(l)
Co +Ci (1) (5 (1)

[ © O g ) ",
( NP
( IJ z

n n

\
3

~ -
X\
O‘Llu—l

Copo e 2w
-2 .0 | | loo%:’_"zol
40|[ (| C'L_q,o

b [
[£0+140 L+ [+ “+(« ([, _
LA e B || ¢
W1+ ~CH(+] 141+ || C

¢+ O 6| G 2
K‘o 6 -6 c.}: QJ
6 -¢ (8 & o

' 5 ) 2RI
6 | skt
A R3
O 3
J—
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5. (10 points) Find a Singular Value Decomposition for:

2 1
A= 1 2}

You must show your steps to receive credit.
2 12 'Y [uel 2+2)_[5 ¢
A'A= [t 11{! 2]" [zn H—Ll—]" L ¢ §:(
g..
(:ATA (A)= det [ q)\ gLf)\] Eq=ker(AA-91

[l
= (5-AY — 16 = ker [': fﬂ Vi ﬁ[!]
= 1§—l0>\+>\1—le _’_sm([w]) 7_ [ [
= AT-(0A +9 L 'L’jf[—-/]

5(/\-—01)(,\—() E‘zlﬂcr(AT/\"_Ll)

( (
= =be, |4 & - = =
T g Ve B
oL “op([-1]) s
Sl ey \/T,rf"{_'{

3 0 5‘—“/\" L
= Ol] s, Y | 2" ®
=1
e 3
(

7]

7
L4
U-"(“‘F “,2 ":"g(j—;[
A
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6. (10 points) Find all solutions to the system:

51+ T5e2 + Tz = V3
%251 + (—%)1’2 + %1’3 = V6
%xl + O0zo + (—%)m = V2

You must show your steps to receive credit. If there are no solutions, write “No Solutions.”

U ¥ o )
& ™ [E
L 2 L =

5,7;"3( S{Z ! Jo
= o w7 I

A

L=
7= |1 * ¢ -
T e lev?i’(/\ of eoch colomn o€ A i | and Hhe dot f)ro«lwf
ok ony dwo dif€een] colomns o A is O.
So %C o lormns OPA .(:o/m n orﬁar\orwm/ boosis a:p fRs.

5o A s 0f‘(’£\o90r\q‘,

AT P R S N ¥ il
% AT=AL R A IRE
_ T i
% %x=A"F=A"b= E*% o [[J6
s
¥ w2

If
[+
N~
+ +
O—.—
)
ll
-
T
‘U\)
—_J
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7. (10 points) Let A be the matrix:

A —

L Ll N Y]

|

ENTSCRNNT

Compute tlim At. (You must show your steps to receive credit.)
—00
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8. (10 points) Let A be the matrix:

A lCOS(;) —sin(;‘)]

sin(Z)  cos(%)

(a) (4 points) What is | det(A4)[? (You must explain your reasoning to receive credit.)
det A = cos (%) — (,. sini(%))
= o5’ ("'—3‘) ~(—s-‘n°'(g-) = |
lde{'AI—‘- lli: (

(b) (2 points) Is A invertible? (You must explain your reasoning to receive credit.)

\(86, since dH—(A) :zé O

(¢) (4 points) Is A diagonalizable over R? (You must explain your reasoning to receive credit.)

NO, (oeco\,vsa, A s The meadrix o-p
ro‘('(‘lb-‘—;o,\ LY —7_; vv{'\f(.L\ O(OES nof rr‘ese/vf
/

the direckion of nny nonzero vecdor in [-]QZ
(e, AV i not f'm({e( v & any

- (78
nonzen Vv E R )
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1 3 7
9. (10 points) A 3x3 matrix, A, has eigenvectors v; = {0] , Uy = {1] and vz = {2] all of which have
0 1

eigenvalue -1.

Find A. Simplify to a single 3x3 matrix. (You must show your steps to receive credit.)
/_\ _ -1 -0 o
4B B-[3 9
~ O 0 —
S(-Ts) 6 -7
- 3
- 6 I 3 S

\|

\\
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H

10. (10 points) Let B = (4, U2, ¥3) be basis of R3 with:

GRUY )

Find ¥y, v3,and 03. (You must show your steps tg receive credit.)

-7

—_ -
O |t V=V,
'+
- ‘ﬁ
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