
Qucstion 1. (15 poiDts)
Circle the correct aNwers (1 poirt e.Lch). Nlrrk -T,only ifthc state enrl}ilr.s, be tnle without
furtho assumptions. JustilicatioD is not reeded. but incorect lswels carrl- a 1 poinl, Dcraltv. so
ralrdorn grressing does rot help. You n1ay leavc ary ans:wer blank (0 points). you *.ill also rot gct
a negrtive total s{rore on alrv groDp of fivc questioDs.
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If the cocfllcient matrix .4 has a pir.ot positiox ir everv row. l,hcr the system Ax : b
has a uniqrte soluliox. e-<7 C'JLuI,\,.)

Thc rarge of the lincar tralsformation x + ,4x is the coluiDl space of A. /
F If thc columrs of an n x r xratl4 span R". theu thev a-re linerrlv nrLlependenr.
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T If the linear systcm ,4x : b is incomistert. the.n the cocllicicllt [ratdx ,4 .loes Ilot have
a pivot position iD every colullrrr. e\2t / t.w

The linear svstem ,4x : 0 has more tha.n one sohrtion wlcrever there are frcc r-ari:rbies.,)E

r'i\l If S is a lincnrlv rlcpendeDt collection of vectors. theD each vccl,or ir ,9 is a linear
combinatior of the other vectors

F Ihe nullspace of a 3 x 4 matrix must ccmtain infinitelr. manv vectors. *

F If ,4isa,1 x,1 xr*rix ard the sysl,cm,4x:e, is r,rnsi:trent lor nath vettur ,,f ihe
s ird.,r,l L,jbi-er.....crolRr. rL.u 4isinvFrihl^. i,_
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o If ore rorv in lhc cchclor fonn of thc auguerted matrix of a sl,stc[r is [0 0 0 1 0]
theD thc systeD is inconsistent.

If a flnite scb S' of vectors spans R". then some srbset of S forms a ba^sis of Rr.

lhe rnap ?: R2 + R2 v,'hicJr reflccts poilts about the linc A:1 is ]inear.

The first row of a matri{ prodDct AB is the Iilst row of ,4 multiplied on tLc risht by ,
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Question 2. (12 points. 10+2)
(a) For thc matuix ,4 bclow, fnd bases of the rullspaoe. colum space_ row space dnd left nullspdre.
Make sure your method js clcar.
(b) For what vatu* of o, b does [3, 5, o,6] lie in rhe row space? E].?tain.
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Question 3. (10 poitrts)
A linear tra.r0sformation ? : R2 -+ R3 sends [1,2]? to [1,2,3]" and [3,4]," b [3,4, 5]r.
(a) Find 

"([5,6]").(b) Find a vector v € R'? with 
"(v) 

: [7,8,7]?. or else explaitr why no flrch vec4or exists
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Question 4. (12 potuts)

Determine the invcrs€ of the following matrix by one of two methods: cither by row-reduction' or

by using determinarts. Check your answe-r.
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