‘Math 33A, Lecture 2 Name (Print): L
Winter 2016 SID Number: -
01/25/16 _ =S J

Time Limit: 50 Minutes

Day \ T.A. | Bon-Soon | David | Robert
Tuesday 2A 2C 2E
Thursday 2B 2D ( 2@

This exam contains 7 pages (including this cover page) and 5 problems. Check to see if any pages
are missing. Enter your name and SID number on the top of this page, cross the bex corresponding
to your discussion section, and put your initials on the top of every page, in case the pages become
separated. Also, have your photo ID on the desk in front of you during the exam.

Use a pen to record your final answers. Calculators or computers of any kind are not allowed.
You are not allowed to consult any other materials of any kind, including books, notes and your
neighbors. You may use the last page and the back of this sheet for your notes (“scratch paper”).
If you need additional paper, let the proctors know.

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

e 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 1
will receive very little credit. ! . =

Problem | Points | Score

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

5 12 (

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

clearly indicate when you have done this. _ Thtal: 50 % j\

Of course, if you have a question about a particular prob-
lem, please raise your hand and one of the proctors will
come and talk to you.
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- 1. (8 points) For each of the following statements, circle T for True, F for False [
@ F If L, and Ly are two perpendicular lines in R? then for every ¥ € R? AR =1n ‘
| U B
Projr, (%) + Prog,?z (&)=% A(pe)= 1o :
. N S
@ F For every m X n matrix A, if A3 is invertible then so is A.
@ F

A-.
If W1, W are two subspaces of R™ then their intersection Wi1NWs is also a subspace
of R™.

T @ The function T : R3 — R? defined by

1 T2 — T3 not lineae
T |22| | =| @29
Zs3 Ty — T2

is a linear transformation.
@ F The matrix [1 10 O] is in reduced row echelon form
@ r

For every n x n matrix A, if ker(4) = {0} then the columns of A are linearly
independent.

@ . There are two distinct 2 x 2 matrices A # B such that AB = A+ B.
@ CFQmatrix A= [_11 ﬂ represents a reflection.

reflection  combined With. Sca‘mi\;
a b e § 3 kL P
<o :[CdJ+[hJ

J
der bg afabh AT W
6e+dcj cf+dh - [“3 A+ h
[ae“bc\l:a+e )
af+bh = btf i =
ﬁ(ew»o\%':c-»g > let a,n\,e,hri 4
g\c{*diw:&*h
V4 53-14
N
Cryecsa
cf+l=)4
{CF”\ >\€1Ll>c zana\ﬁ{zz

—_—

Then A=

i o2 R
'E\J’E:[: \J. AR = A+R = [

IR
| S

o o
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2. (10 points)

1 5 5

(b) Let A be a 3 x 3 matrix and b be a vector in R3. Suppose that the set of solutions
{Z € R® | AT = b} is a line in R®. What is the rank of A?

1 5 3
(a) Compute the inverse of {2 11 6}

@B [1 53 | 0 o
2 W 6 | 01 0 -2¢
PS8 O 0 | -Ry
l 5 311 o O ]-5,
O 1 01210
00 2 |- o I
lo 3 I'n -5 0]
ot e -2 1o
|
0022—.o|y—‘2
Il o 3 1 || -507-3,
o | O"»Z | O
oo li-1 073
- 3
602 -3 D[% 5 -2
CNo |-z 10 _ o
OO\ -4 O“L‘
g = 20 3

) Y fhe Aot of Asliefios iu o Line, hen A hot ore free varable.
In which cate ronk(A) = G colums) - (3 free vars) = 3-1="2 A

(&) 2
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- 1. -2 11 2 .
- 3. (10 points) Let A= |1 —2 2 3 5/. - :
2 —410 2 :
(a) Find a basis for the image of A.

(b) Find a basis for the kernel of A.

e R T o B (3) bosis of (A) =
| —2 2 3 5 O "Q|
L - ] | 2
I 2 = ot e 2R ST | z> <5 >>
~ | - 29, L /) \2
. -2 | | 2 ! o | R :
© 1 2z 3,0 "
o -l o ,ZE o | *R2 (b) bosic of kee (A) =
|l 2 0 -\ =11 5] +Rs 2 |
| s 15?3’2 =2
6 o 2 3 ' -3R3 g )\ !
IR e e ' : ?
e '
(1D -2 ot O] %o- 2x; - Xy =0
~ 6 0632 o!0 X3+ 2%y =0
L_O 0O 0O o Q f o Xs =0

Xz = X3
X3 = s
P Xy = Ay
¥5 = (3) basis of im (A) =

VILEY)

(%,,%4 e orb. ceol numbers) Span (("> (%> <
_ 2/ ,

() boss of kee (k)=

)

v

(0
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4. (10 points) You may use geometric reasoning to justify your answers to the following questions.
) Find ker(A) and im(A) where A is the matrix representmg the projection to the line

6 oz, —z9=0in R2
(b) Let B be the matrix representing the reflection at about the line z1 + 22 = 0 in R%. Find

4/ | #

(Zﬂ "1.'7fz=o" \’Qaf-“ﬁ"") the line H:)C.

AZ=0 i % hat no cempenemt paralll fv y=x. ,
TM{—G& "dm kornel  Conabde of vecter perpwo(,-wl.a( to y=x-

Ker (A) = spon <-‘> L kec (A) = Spoan <_\>

bejgd’w\% oy vechor enfe 9 x will reutt aw o veete on thod line . Thereftre
Hre VV\DLQ‘Q condutz &) vectes en (,& x

im (A)= span <\> tn (A) = spon < >

() 8% =1, 3 Rv.pAwhv\j oy reflection  reaulte v the &n(},ﬂu}d vecter.
®) o S
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@ 5. (12 points)

(a) Give an example of a linear transformation whose kernel is the plane 3z +3y+2z=0in
R3.
O (b) Let A, B be two n X n invertible matrices. Suppose that the system (A-B)Z=0hasa
solution @ # 0. Show that the matrix C' = I, — B~1A is not invertible.

(3) [33 2] (a)[ssz] }N(I\J/ ? CO/%

The kemel of
T@) =03 3 2]% =0

GK@\}V L[O) _/M"ES/VL) corsists of % s.t.
: [3 3 2] : =0
a / _ 2

3x ‘\'37 ge iF. = (0]
So Fhis p\ane makes up the kernel of T.

(5> (A-B)i‘=5‘ has & solution X #© c=1,-%'A
= ker(A-B) Contains on X #0 C-&'B-BA
C=-B"(AB)

kee () = ker (B™ (A-B))
kee (2 ker (AE)

Kee (&) containg on X %0
= vank (¢) <n
= mef(c) # Ia

= C not inverhble
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Extra scratch paper
- -y




