
NAMtr (print): W EY
Math 2O3 Spring zOL}-Exam B

Instructor: Shapiro

Work carefully and neatly and remember that I cannot grade what I cannot read. You
must show all relevant work in the appropriate space. You may receive no credit for a correct
&nswer if there is insufficient supporting work. Notes, books and graphing or programable
calculators are NOT ALLOWED.

[18pt] 1. Fill in the blanks with A(lways), S(ometi,mes), N(euer) so that the following are correcr
statements.

(a) If di^- y : ?? &rrd if S is a linearl.y independent subset of 7 with n vectors, then ,S' A spans I/.

If A is a 4 x7 matrix, then the dimension of Nul A is 5 equal to three.

The vector 3u * 2v t, A in Span t.r,t).
If A is a non-invertible square matrix, then the columns of A are lJ hnearly
independent.

(e) If A is invertible, then Nul ,4 A consists of only the zero vector.

(f) If dimV:6andif Sisasubsetof TwithTvectors,then,g I spansV.

(b)

(")

(d)

[spts] 2. LetH: {t ; ] ", = 
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Show that f/ is not a subspace of R2.
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3. A: and B:
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[12pt] (b) Give a basis for each of (i) nul A; (ii) col A; (iii) row A.

Xr=-6x3t5Yr-t"Xslls.,.. I ii) \V,,vr]
Xr-,3x1 +yxy-yYs\ varr;Llcr 

I id.)

/-r\ /ll /-t\ | Cro6-s6)

H3,[fd,( l) I i',]- q)

[5pt] (c) Write the fourth column of ,4 as a linear cornbination of the first three columns, or
explain why that cannot be done. (Hint: This is quick)

Looh a* B

69lurnrn 9= Ol -5col l- gcol 3

t'f,ezr, e G Y1={-5-r3

[16pt] 4. Let A: {ur,a2} and B: {br,b2} be bases for a vector space V and suppose that
&r : 2br + 2b2, and a2 : bt 1-2bz.

(u)

?
EA15

t /t-rt-t

(Y;)
(b) Find [x]"a for x: 3bi - 1bz

i F ll[])= i(l') 5

Find the change-of-coordinate matrix from B to A.

F ( 2 \l so P 3 -P-t?
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5. LetB:{1 +gr+p,t+

[8pt] (a) Show that B spans

.\r_,8(+ 
i il)

(b) In the long run,

(':'r:l) - (

2P,l + 3t + t2, -1 + ,).
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[16pt] 6. Suppose that in a small town 40To of the people walk to work, while the rest drive to
work. Suppose that each year the proportion of people that either walk or drive to work
changes according to the stochastic matrix

Walk Drive
walk / .85 .z \
Drive \ .15 .8 )
(a) Next year what percentage of the town will walk to work?

/,gt,2.\/"t\ ('tcl+'tt)
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what percentage of the people will walk to work?

L") s (-:ji :,:) ^, (-i;i:)
(-': :")f '"1;]':?

j'tt / (i ), r= (:';)T\-," qh t^1tl


