Math 33A =
Spring 2017

Exam 2 -
5/24/17 '

Time Limit: 50 Minutes —

This exam contains 6 pages (including this coveWMWges

are missing. Enter all requested information on the top of this page, and put your initials on the
top of every page, in case the pages become separated.

You may not use your books, notes, or any calculator on this exam.

You are required to show your work on each problem on this exam. The following rules apply:

¢ Organize your work, in a reasonably neat and
coherent way, in the space provided. Work scat-
tered all over the page without a clear ordering lO
will receive very little credit. 2 12

Problem | Points | Score

e Mysterious or unsupported answers will not 2 10 <Z
receive full credit. A correct answer, unsup-
ported by calculations, explanation, or algebraic 3 10 P
work will receive no credit; an incorrect answer
supported by substantially correct calculations and 4 10 [ O
explanations might still receive partial credit.

5 8 g

e If you need more space, use the back of the pages;

clearly indicate when you have done this. Total: 50 Ll"’\

Do not write in the table to the right.
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V 1. Consider the matrix
w 3 2
A= 10 1
{lL 41

(a) (6 point.s) Find the QR factorization of A.V' .
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“ (Hint: it might help to use part (a).
e
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=(i (3} 1)

for R3, (You don’t need to verify that B is a basis for R3.)
(a) (6 points) Find the coordinates of the vector

;

2. Consider the ordered basis

with respect to the basis B.
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(b) (4 points) Suppose that 11 00 [|Ye-Ys ¥ g-—l
[ 0 Ol Y
Sy A=|1 2 4 [ o1 0| ﬁf 55.5517
1309 00'/‘/4—‘/3}’(]

is the matrix of a linear transformation T : R® — R3 with respect to the standard basis.
Find the matrix of T" with respect to B. You don’t have to evaluate the matrix products

and/or inverses that appear in your formula.
matrix o1 wrt @B =6
prA thus Bz STAS
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3. (19 points) Indicate whether the following statements are true or false by circling the appro-
priate answer. You don’t need to justify your answer, and there is no partial credit.

"OO'

de‘f\ 2_0)""":'

f

A | J
>< TRUE [ FALSE: A 3 x 3 matrix with real entries always has a real elgenvalue .
z (A1) 4 -2 -3

net Mcessan(g, =Y f)« ).t

{

3 TR -9 |

\//RUE / .fA is the matrix v (x-1)
&e‘t :{A’;} )»{ V,C !

B‘ ﬂ det(£) = =1

not possicle!  det (87) =det (8 44(8) =L 5 A
then there is a 2 X 2 matrix B with real entries such that B = A. o 170 L] -3 | - A-5
MBI T b e R AN R E R BT L2 -3
/ — by b4 Ly v by tioly  bsbthy) 12 ) '
@FALSE: If V is a subspace of R®, then dimV +dim V' = n.
TRUE / ‘.( the columns of a square matrix A are orthogonal then A is an orthogonal
mafrix. 0 g =
Q8=dn 4o [a. al} ptz [
| Q"’—Q P — B
| 1 &= where
i TRUE (/ FALSE;) The matrices -G, - &) X, = f
or q x o
| 34 -1 2 10 Ap o= raca]
' A=12 2 2 B=13 2 1 7. % X =49y
| 01 1 54 3 ol
F are similar. ‘\‘f( L tr(p)-1 'E,-q;,:()
{ N6 7 ’ ol AT A7
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4. (a i :
(a) (5 points) Suppose that A is a 2 x 2 matrix with real entries. Verify that

[ a st et
e A-[«Lafj] det(A):_i_)_E_Eu
TI'(A'): 4,10y
(A)' = grraqgtaayg

N1 4
A= aL”;‘ ZJ (q’q*“’as 100y
ay U 3 M Q3Ql+ﬁ,a~{ Qza;‘myzj

tr(A)= a4 28,05 104>V
trloy s, |

N - = | 1‘}047 +14.Gq - Q,l ’2016{3 ’th{)
; 2 2 Ve
| :5'(24,% ‘wza;> = &Lﬁ»f "’azag =d-€-f(/3r> @
(b) (5 points) Let A be a 2 x 2 matrix with real entries such that

| 9 tr(A) =0 tr(A2) =2

What are the eigenvalues of A? (Hint: use part (a).)

R

Pa(2) = det(AJo-4)

. -a, 4
"L IJ (A-0) (h-ay) ~0,a5 = N th04-Gds-hdi-AG

ds A—dq | S
dex(x)
dex(p) - tr(A)? -tr(p) 0" -2 )
> ¥

= AT "Aa(‘lxa“’ =0

bo(X) = 27 +der(n) - Aa Ky

!

“ X* ~ (ata9)) -l =0
| [

| tr(f)=0
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5. The matrix

2 0 -1 5 4
1 2 3 21
A=|-11 0 11
3 56 1 21
0 7 0 11

has determinant 22 (you don’t need to show this!). Find the determinant of the following

matrices. In each case give a brief explanation.

(a) (2 points)

2 0 -1 5 4
0 7 0 11
/ B, is derved hom A 5 1 21
b‘j et chdv‘a‘hff ohe ¥ 3 =4
row Thus [det (8,): 2T
o
, (b) (3 points)
2 1 -1 30
0 2 1 57
de’f(AT)'*d”(A) Bo=|-13 0 10
and B~ 41 co 5 2 1 21
4 1 1 11

det( ) det(P)
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(c) (3 points)
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