Math 33A-1 Mldterm 1 f’ 15 Fall 2019

Name:

Section: S1 1ature

Instructions:

Unless otherwise stated, you need to justify your answer. Please show all of your work,
as partial credit will be given where appropriate, and there may be no credit given for
problems where there is no work shown.

You have 50 minutes to complete the exam.
All answers should be completely simplified, unless otherwise stated.

This is a closed book and closed notes test. You may not use a scientific calculator.
No electronics are allowed on this exam. Make sure all cell phones are silenced, put
away and out of sight. If you have a cell phone out at any point, for any reason, this
will constitute a violation of test policy, and you may receive a zero on this exam.

If asked, you must show us your bruin card when finished with the exam.

You may ask for scratch paper. You may use no other scratch paper. Please transfer
all finished work onto the proper page in the test for us to grade there. We will not
grade the work on the scratch page.

Notice that the space left for each question is sufficient, but possibly not necessary, to
answer the question.

STUDENT: PLEASE DO NOT WRITE BELOW THIS LINE. THIS TABLE IS TO BE
USED FOR GRADING.

Problem | Points | Score
1 8
2 4
3 7
4 4
5 4
6 15
7 8
Total 50




1. (8 pts) Let 7: R* = R? and S: R? — R? be the linear transformations determined by

"@)=0) 7()-06) 56)- () =()-0),

Find the matrix associated to the linear transformation S o7 R2 — R2.

T los matrx A__,_(ll)

| O

S dos matrx R_ (_?g

ST oy walnx B-A- (00)(2 i) (_2 ,)

2. (4 pts) Let T: R? — R? be a function with

2 8 0 1 2 5
(-6 () -0) ()=
Can T be a linear transformation? If yes, provide an example. If not, provide an
explanation.

No, becae T (2)+7]9) ()()()
ke T((5)(@)=T(2): ()

wd (D)7 (3)



3. For each of the following cases, write a matrix satisfying the stated property, or state
why it is impossible.

(a) (2 pts) A is a b x 6 matrix of rank 6.

Ivn,)orhu{ ) N VaV‘W(A)SS 3 Couunt aceed

% Qﬂ vowS$
(b) (2 pts) Ais a3 x 2 matrix of rank 1.

A= (5

0O

1
(c) (3 pts) A is a3 x 3 matrix with ker(A) = span { (0) }
1

We  waut Ha .Fdrrl avol (257 colywns 4
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4. (4 pts) In R?, consider the subset W consisting of the two coordinate axes (the solid
lines in the picture below). Is W a linear subspace of R?*? Motivate your answer.

No/ ET ;3 in W
— 0, 5 in \X/
Bd1l a+a 13 no'l " \X/

1 3 0
5. (4 pts) Consider the following vectors in R*: U] = ,:; , Uy = g , U = (lJ
3 4 0
45
Is the vector 3 in span(vh, ¥, U3)? Motivate your answer.
1
- — = ‘5)
]j£ v i spanlVy vy v,
- e T Tie TR ] Cl+3c
V>-‘—Cn Vu"CLLf"" C3V3 = C + gcll
IC, + SC, +C3
3¢, + 4C,y

S°/ Ho .PM-} two outrie o{ v o Lovl‘e‘ c,+3Cz}4&:’ ma7ual
Bt tsxlf. S Vs ad in Ko spon.
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7. Let T: R® — R* be the linear transformation with associated matrix

2 0 3

OO =
S O = O

0
0
0

O = O

4
5l
0

(a) (3 pts) Write the image of T as the span of a set of vectors.

; | 2 (@) 0
IM(A)‘zspDv\ & 1l : 6 4,3
© I1ylo | Y
o (o) o 0 ?)

(b) (5 pts) Find a basis for the image of 7. Motivate why the set you exhibit is a basis
(you may refer to a theorem, or argue directly).

| 2 0 3 200 3
VYQ_[: (A): O O 0 4~6S | = C') ol —26

o©° | s§ 0 00

00 0 o o 000 ©

0 "

S‘F 'JCIUJ ‘(
eoiuws Dave ?dvo+s
%o Baws s ()7 7 é?

|
I'lT © M
S/ '\o/"|!

Page 6




6. Let A be the following matrix

(a) (10 pts) Using row operations, find (if possible) the inverse matrix of A.

lt1]!l o o I I 1 1]l o © " Il t1]t o o
'230'0 — 7-L o -||O_.,II'_ O l2 -1t o

| 2
36 ©25]|- 9l m-27 \o o ||l =2 |

e - 1 I-I
I-m /1 oo g2 — T-II[! © o|3 -3 |
T-2TM(0 ! o [-35 I [o 1 o0][-35=-2
oo l[l-2 | m \°° '[! -
=4 3 -3 |
A;‘BS’Z
| -2 |

(b) (5 pts) Find all the solutions of the following linear system:

SHIERH

12 3| (2| =[0].

136/ \a) \2

- = f ) 3-311\/I] 3+2 S

X:A(o:..;sz_ o |=[-3+4 | </
z I -2 | Jl2 | F2 3
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