Math 152 (TTH) Name (Print):
Spring 2013

Exam 1

Feb 7, 2013

Time Limit: 50 Minutes Student number

"This exam contains 8 pages {including this cover page) and 5 problems. Check to see if any
pages are missing. Enter all requested information on the top of this page, and put your
mitials 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 \york, in a reaso.na.bly neat Problem | Points | Score
and coherent way, in the space provided. Work
scattered all over the page without a clear or- 1 3
dering will receive very little credit.
e Mysterious or unsupported answers will 2 9
not receive full credit. A correct answer, un-
supported by calculations, explanation, or al- 3 3
gebraic work will receive no credit; an incorrect
answer supported by substantially correct cal- 4 3
culations and explanations might sti}l receive
partial credit. 5 4
¢ If you need more space, use the back of the Total: %
pages; clearly indicate when you have done
this.

‘The maximum grade you can get is 25. You Ay use
the table to the right to get an idea of the weight of
each question, but please don't write in it.
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I. Short Answer Problems

In problems (A)~(D), let @ = [1, —2,3],7 = [3,4,0} and @ = [-1,5,2].
(A) (1 point) Calculate 3@ — 24,

SU—2Z W = 1,,,6 -\ 10} = |-l6
q 4 5

(B) (1 point) Calculate }}4)).

-y
W= {351 47407 =25 =5
(C) (1 point) Calculate @ x .

UxV = ded B “94?- E] = (- dd”:kﬁ g] “d'dﬁ’+[§ 3]“"“-&“{1& m42~:}

=120+ 9] + 1O K
—JL 2
= 1
IR
(D) (1 point) Are the vectors @, @, and i linearly indeﬁendent’?

We 4‘&54’ NL\@“‘\QA’ 4—1”;, aSSoc:m-l-azJ iaMminmnv!_ W é;,im\ 419 EEe |

Mﬁ T T]zdz}[jz 2 wé} = §+45+L2+12 =FF+ O
3 o

2

TL‘QM a u\? ana w are !l‘me_ar}\f ihAQFQhAQW+.
' /
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In problems (E)-(F), let @b and & be non-zero vectors in R®. For each statement,
determine whether it is true or false. If true, give a brief explanation. If false, give a
specific example for which the statement does not hold.

(E) (1 point) &b =0 then & x b#0.

P

TV‘UQ.‘. ?’3{% E;}zo

. b..lj
5 L4 A = -Mn 4~ '\L O by 'd [~ 141 ll:)
(;Q- }) O Wé., MUC.G, [} L\Q, fa] Z.av o0 VQQ%’O?J' [ 6!
i . —

\f\mv Mxﬁ =0 i “!’lﬂa’{‘
ave P@vf)zhah‘(_u‘ar. T\'\g., on\hl Na~1 J‘"O ¢ o

-y

cl ﬁhg! M2y n é,.—h Y L\ L"’ Pl TaY ‘* L\q

drevlar. T}‘\.&V’l »;:" b 0.

-H\QAI Gre NONLEIo andh YW?W‘

(I (1 point) If {&, &}, {&, ¢}, and {@,¢} are each linearly dependent, then {&,b, ¢} is
also linearly dependent.

True {E,‘ﬁj?'ﬁ o a\\Jo \ir\m\rl? A@Y&ha’.&h"l‘c

n A dhere i o Linzar
dince. {3’53 s tiv\aar\\j olé-?z.ﬁo‘?&'\' ere

+ least
T = O *\*\r\-‘r S Eexo but @
Combingtion rRA4+s5b =0 &

H
One @(_ Jr‘ne_ c.o@_{:@:c.:e.n‘l”f ¥,5 . L g
We. 'H”\e.h \i\o\ve ’Hﬂal’ v A+ S-E L 0. c =0

T A NI
al) coebficiants vSed ave

¥ \i av\
Then {a/iol“aqj ¢ also \inearlf

mﬁ“ Tévo

olg,?a.noi&ﬂ"t' .
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(G) (1 point} Consider the planes 3z + 2y — z = 5 and az — 6y + bz = 2. For what
values of @ and b are the planes paraliel to each other?

Ij; ‘H\Q" P\GV\@J avrd, ?av@\“é’,l ‘}‘kgn “n\e,ir hormm\ V&C'}‘OM‘
ﬂ¢‘:‘:.‘ [‘%.] QE\A nzﬂ[jf] avrg. t’)afg“e\'

Since. M0 We Con find a scalac N SO Hhot =\,

o e gt [B][2] The qu 422
en W ?p&v Bg:] =-¢ |- This e a )
29\::""'6 Qﬂ@l b s W%o TL‘,@V‘Q'{;\UVQ I)\.I:"‘”"?) Gw\p;

“H’\é ValUéJ ﬂe G WV\J L Gr . 01:;«»»0{ ) L’xg

o0 ,LLM, “w. Plam&s are. Pmra“a!-

(H) (1 point) Write a MATLABR for loop that produces the following 10 % 20 matrix:

2 3 4 5 ... 21
3 4 5 6 ... 22
A= , _
i1 12 13 14 --- 30
For (= [:10
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I1. Long Answer Problems

2. Consider the vectors @ = [1, -2, 3] and 7 = [2, 1,5].
(a) {3 points) Find a parametric description of the line through the point (-1,1,3)
orthogonal to both vectors # and 4.

L C Uk ‘ N ) Lz A
Vx "«:M[i J, 3} = "“M[f glwd‘w[l 5]4«&0@[2 ‘L]
2 L5 mi3] K\Tkis vector i s

v——— M.L?;(, "i‘J +5k2[ g ?awm!\@_l "!"t‘) ‘H‘\&
desived line,

Tl’\& lih& in Fmvama+r.‘g ‘FOVW\ is:

~4 — L3

L+ {3 1 wLaye IC (5. a ?wmma‘!'e,r
3 5
M vactor Pamﬂ&l
to 'Mf\ﬁ., tu'hg,

g
{b) (2 points) Find the equation of a plane through the point (—1,1,3) orthogonal to
the vector .
Since the F\ana is Ot”“’aaao nal to U we con wite
!

i equgtion GS:
bt 2 + 4 +ST = 4
“{:Osr Some. ng\‘f-g“ay\-*‘ 0{ e Q,‘WJ LLQ_ Vﬁi)UQ OP 0! by

"H\mt [E‘{l IS in “m_ Flmz;
d= 2(-1)+ )+ 5:(3) =14
TL\Qre}we/ ,LL\Q_ g@uaho,\ of Hmt iolqne. )

zx +4+5r= L4
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3. (3 points) Consider the two planes given by the equations

204 y+z=6

and
—dx — 2y — 2z = 24.

Find the distance between these planes.

3 l‘ Qﬁaha! lama,
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o 27 _ 2t
Pren, = [,?614"%["1] “[Z—re} ,
r Car which the. %vrle’éWﬂl"ﬂj
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2t =36 =P =3,

Now we find +he Valug of the Pﬂmmfefr@r
Parh';” il iwn ‘H'\e_ "::»Q.C-o;-\g[ P,qmg_ (‘}‘l’\w{‘ w‘.“

—4 (zt) ~ 2- (&) =2 (t+5) =24 =P
Then Q= [%} +(-3) rﬂ = [ZE] ‘ F"V\q“\fll Jr\vw, O‘waLva& L eAwosn ‘u‘&f’lme‘f

{ 3 ~ WL’\"C’&\ i$:
iJ :z@rual te ’H\ﬁ,le{‘QV\G& L otwaon P o« ﬂi@‘/ _ -
5t (10) = 1780 = la—r I f[=5 || == To™ e = 54

-3
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4. (5 points) Find the value of h so that d = {1,~6,4,h] is a linear combination of & =
[1,-2,1,-5}, b=1{0,~-4,-1,1], and &= [0,0,2,3].

We heed 4o dind h S Fhod bhe 575-&»@#\ x-a+\f§+g€m3
chm ‘H’H‘.ﬂ 5754"@1@\ IS

L‘M Solu#com_ In W\aﬂ“a’ix

‘gfﬂal +L\£ SOIU‘!"fCJW\ e:jf"

To solve +he qum vie oaHram‘) o
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the vectors 2, b oand @ if and em\~1 if

\\::‘2.,.
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5. (4 points) The reduced row echelon form of the augmented matrix for a linear system is

1000 01
012 3 0|2
000011
0000 0}3

(a) What is the rank of this augmented matrix?

(b) Specify whether this linear system has a unique solution, infinitely many solutions,
or no solution. Justify your answer.

{c) Tind all solutions (if any) of the corresponding homogenecous system.

@ Tl’la augme,nl«g,ai matvix has £ow Nonlgre Vows and i+ s in
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