Math 33A-1 Midterm 2 : Fall 2019

Name: uid:

Section: Signature:

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.

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 gra,de there. We will not
grade the work on the scratch page.

Notice that the test is printed just front, so the space left for each question is sufficient,
but possibly not necessary, to answer the questions. If you write on the back of a page,

please indicate it.

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

Problem | Points | Score

12 |y
10 JoO
12 }2/

6 | 6

4 UJ .
6 A

Total 50 0 A Q_\

o o x| ol |



Andy Goh

Andy Goh

Andy Goh

Andy Goh

Andy Goh

Andy Goh


- _, 1
1. Consider the following vectors in R%: &) = (é , €y = (?)’ v = G , Up = <1)

Consider the two bases By = (€1,&;) and B, = (7, ). Let T: R? — R? be the linear

g<)\/ transformation determined by T'(7;) = 24 + 37, and T(% ’02 = 27,.
fgf T=starded o= (1 ()

(a) (4 pts) Find the matrix of change of coordinates from B, to By (ie, turmn
Q) coordinates into Bl-coordmates) : T, Ao SA S

O=(77] @J( ~’(:E_L )|

<

G/

(b) (4 pts) Find the matrix of change of coordinates from B; to B, (i.e., turning Bi-
coordinates into B,-coordinates).

gt':Ml,baﬁ(%c—E> ()a’%/%r‘%(‘l—’l\ } 5 ‘,3
|7
-
41y

(c) (4 pts) Find the B,-matrix of T

Bwatir = (17D, | (1), )

D AE
TG (5) B 3 / <

-H‘?”?5 @’2 (a / -
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2. Consider the following vectors in R3: 47 = (O) Uy = (1) , and let V' = span(7;, 02).
. 0 1

(a) (4 pts) Perform the Gram-Schmidt process on (7, %) to find an.orthonormal basis
for V. '

O B N LA
TN 2(v>' (ZB
W=l = =0 '}‘f‘("

Tega= - (w0 (B UD( () ()
W W ( f’s ﬁ”";“”\) |
I 2. [ ('/ﬁ

“—v;gﬁ-. 1N (=2 ) (D> s \/ +y

ﬁﬁ(a - bl

w) ZTHe

(c) (2 pts) Let @ be a vector in R® with ||| = 8 and ||proj, (w)|| = 8. Determine
dim(span(vi, ¥y, w)). Motivate your answer.

i W= Dpay (30, 40 5776 1 e Subapece. peamed L\a,’\iff}?.

b oo uonms, i 1o eArnan o

A (17 0) = i (sppe (77 ) = 2\~ 2

LH‘P—H/:ZO'
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3. Compute the following determinants. You can use any method you want, but you need
to motivate each step you perform.

341 7| T 34N » 0 | -2.
(a) (8 pts) det L1 1P S, "Mlﬁ—zl o 1-2 1
3343 L\ z39n I \oo | -3

&1§

44 (AR)=Ael et (B
memm(GHEHENEY)
-l o) ,,,DBM( >A1 N '°’> o]

mt (% 'o>:f"3°“’(°>f% g/
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4. (6 pts) Let T: R® — R! be the linear trasnformation given by

- -+ "’\.

10 z\ | (—&3 (10172

T(@)=det {2 -1 zp]|, ! Tl e
3 5 z3 X

M ; .
where T = (aa) . Find a basis of ker(T"). Motivate your answer.
I3

TX)= 0 whin Dhe of the kS TnThe bty 16 veARnAAWE, Sk
e Ay Wil ot e (npepblbole

AW Unehr cohlahator> of fre o)pen wlupehs rye.
) ( 0 \
(XLy.’&("I»B’f b[”>
&) Y 9
’ P ve/6
. _ l 0
% bass of k(T S {[;\Lf}}

5

5. Let T: R® — R?® be the linear transformation whose matrix in the standard basis is
2 X 2x 7 = /i

10 0 .
A=(0o2 o]. ~F
00_7 (J/.v

LARNETE
(a) (2 pts) Let Q be a sphere of volumg/5 in R®. Compute thé volume of T(2). Motivate
your answer.

)M‘/(TU\\)) = Vb,mw{T(JL\) > VD[IA\/V\[/—{(_Q):. [Mm\w(uw (_Q.B

valume (2°)
M (D)= 127 =
1(A)= 120D -14 B / vl
Wlnme T(2 )= |-14):5 = M-@—-M .
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(b) (2 pts) Let S be the square i@btained as the 2- a,ralle.Ie iped defined b
and €, (e, the square with vertices 0, &), &, & + &) Determine the area of T(S).
Motivate your answer.

> 5““@& when loodle, &l S, okl Ahe WansferhAaAors AWM
x? / T({D o 5(’3('/‘6? ottet it aven . Snce 71{7):67 AL

T8 pey TN 957 e ncen ¥ Seadet vy [TUTIITEI k22
- the ocen of © 1512, 2 anesT(s)= iﬂg/
D . - +2

6. For each of the following cases, write matrices satisfying the stated property, or state 21 .
why it is impossible.

(a) (2 pts) A is a 3 x 3 invertible matrix such that A and A~! have integer entries and

det(A) = 4. . S '
“ﬂ tb:r‘/'u@-_ v b A ot A InAve iﬁlij(f ehfey, fhe Al ﬁf>
wusl ke | oo -, vZ/

— s MY Y et KN B o akes »p U ) weesd e jnmerSe oA
gole 10y Vi) o veqpirer poy- o pr AN Lt A1) oy

(b) (2 pts) A a 3 x 2 matrix such that det(ATA) # 0.
v o\

fl (%_'o>l) - [L ' 0)
”7‘, ‘ ;‘\_‘/i?\).. (! o‘B vi/e

ot 0/ oo ¢ |
A1 (15)= |
%wﬂ’"/ (c) (2 pts) A a 2 x 3 matrix such that det(ATA) # 0.
IS’ ',lﬁ,}po,rawf A A Y P dhe way e 15 2o %m‘qv/v!ew&,
F;ﬁﬂL A il (R))= 2.

AWW@) Al [RQ»’)R@\(J,MM pA A en 007> 4 Hhe }‘V\Aéﬁ’(/. A Fhan -
Men (1 (APY)£2 =3 AT % o] ertvble, oo
vV
MEAAY= D Ju an A ?/&
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