
Mathematics E4
Midterm g1 Spring 2O06

Jack Wagoner

IDatructions Write your Datrre, sectio! number, a.nd GSI,s name on vour
Blue Book RIGHT NOW. Sbow lour work on problems 2-4, psrl,isl crcdr[
rnay be giveu, but only if the v/ork justifies it. Best wishes on the exa.rn t

Problem fl A-oswer Tlue or FaJse in your Blue Book.

(A) The fo[owing rnatrix is iu row echelon form.

(B) The set coosisting of those Ltuples (o,y,z) safisfyiug the equation
x + 2V + 32 : O is a. subspare of ,fiF .

(C) The set of_pollnomids p(r) : qoaartlo2r2+osr3 such that y'(o) : 0
is a subepace of P3 .. Here p, (a) denotes the deriveti ve of p(c).

(D) Tbe subaet of lla consisting of all poiDts of the form {r, F, O. 2r} where
I is any real number is a subspace of ,#.

(E) Ary 2 x 2 matrix .4 setislying the equation _42 +,{ - bI : 0 is invertible.

(F)The oogle between the two vectors u : (1, 2, -1, t) and o : (g, -1,8, 7)
is 90 degrees,

(G) Irct ,4 a.nd B be two 5 x 5 matrices . Then'l:raze(3A 
+ B) :3Trone(A) + Trace(B\

(H) Let.4 be a 2 x 2 matrix. Then Det(gA) = gDet(A).

(I) The tunctions f(t) : t, g(t) : co52(t), and h(t) : sioz111a.re lineo.rly
depcndent when considered as elements in the vectoi sp*u i1fi, f1.

(J) 821(a)821(b): Ezrfu + b\

I i+t,j)



Problem S2 Consider the vectors ur : (1,0, f), o, : (1, 1, 2), and
o3 : (1, -1,0). L6 6: (4,0,0).
(A) Determiae whether the vectors {u1,u2,u3} are linearly independeut.
(B) lVrite down ocplicitly the linear equatioDs which must be solved in
order for 6 to belong ta Span{u1,a,4}.
(C) Now determine whether 6 is ectually in Spon{u1, u2, t4} by using row
operations on the rppropriat€ augm€nted matrix to traosfor; it to row ecn_
elou forrn. List i! order the row operatior6 ( i.e., the elementary matrices)
1ou use during tbis process.

Problern #3 (A) CoDsidex the mstrix

Find .4-1 using_the method of row operatioDs. I! particulax, list in ordex the
row operations( i.e-, the eleneDtaJ.y matricee) you use during thi6 process.
(B) Suppose.l4 aod B sxe 2x 2 matrices witb det(A) + O. Determine wbether
there is always a 2 x 2 matrix C sstisfying the equation.4C = B? If so, gire
a formula for C. If not, give a,rr exarnple where there is no such C.

Probfem ff4 I*t P2 be the vetor spa.e of all polynomials
p(a): ao*atc+a2c2 . Coruider the inner pro-duct otr .P, defined by the
formula

$@),c@)I: ['.f@)n@)a,
(A) Determine whetler tle potynornials f(x) : L ead S(a): o are orthog-
onal ( i.e,, perpendicular ) .
(,8) t€t {or,1rr, u3 } be a set of linearly iadependent vectors in a vector space.
Write down l,he GraEr-S.hhidt equatioDs for obtriping a set {ra1, ra2, u3} of
vecl,ors which are orthogonal to each other and where Sp"i{"r,"n,r"i :
Spanluyw2,u3l�.

!!). 
woy agqtV the Cram-schmidt proc€ss to the tbree pol5momials

J ( " ) : 1 , s@) :  qh ( r )  :  f  .


