Torad 132l uens

College of the Canyons
A. Morrow Math 214 Exam 1 — Chapters 1-4 Spring 2008

This quiz is closed book. Answer the following questions NEATLY. Show all necessary work
directly on the quiz. Answers without supporting work shown will receive no credit.
(6 points each part unless otherwise marked. Proofs 9 points each)

1) Fill in the Blanks with equivalent statements to make true properties. A, B, C invertible nxn
matrices. k scalar. u, v, we R3. (1 point each)

o aBr=_ B AL g) det(kA) = K dgr (A)
b) (AB)i=_ 25 A h) det(ar) = _ (1 (A)

c) (AT)1= (}ﬂ"\fl i) ||kual|= Le(
H@Aa+Br= A+ B ) k@ -v=CRu) V- \}\'(}(\J)
&) detaB) = ek (A) Ak(B) 9 uxu=__O

f) det(A") = _(E(R)

Xy, +2X, + X, =1
2) Solve using Gaussian elimination: {x,-Xx; =1 . Parametrize where appropriate. Write
2X,+ X, +X, =3
answer as a column vector.
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3) Consider the matrices below and find the following. If it is not possible, indicate why.

0 -1 2 13 0 2 0 10
A=[1 o 1}’ Bz[o 2 1} C=0 14 Dm0
- - -1 -2 0 0 2
a) tr(D) b) A+BT c) det(CA)»
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4) Prove: If A is a mxn matrix, then (AT)T = A. (9 points)
Given: A 'S MxN

Prove: O\T 3—\‘ - R

Proof:

A xa = A nxm DAY is mxn
So A 0nd (AT home Hu D0 e

Coa ) Yy [l Wo Y ')

o (KY = A

Not Ot o ()

5) Consider the vectors v = (0, 1, 2) and w = (3, -1, -1). Find the following;: .
a) |[wi] b) v-w ¢) projyw
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6) Complete the definition: If IA\B7 HA = 1

then A is invertible and B is an inverse of A. (3 points)

7) Prove that if A is invertible, then AT is invertible and (AT) 1 = (A-) T. (9 points)

Given: é\ \S\\l‘z‘('lf\b‘ze

Prove: AT \QVQL\'\bR % CA“)A = CA"SY

Proof:
AT(AY = (AMA)'= 1T7=T
Jo A s \(\\ﬂ%\‘@b QO (A‘Y\? (Aﬂ\\-{

v ©

dqy Ay Q43 Ay —2ay +ay; —2ay +ay, —2ax+a;; —2ay t+ay,
' . dpy dpp Apg ' Ay Azp Aga3 Az
8) Given =5, find C
31 dzp Az Aoy Qg Apg Aoy
Ay Qg Ay 3a,4 3a,, 3a,3 3a,,
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9) Let A be a square nxn matrix. Then A is invertible is equivalent to (make 6 equivalent
statements): (1 point each)

o Nt O

b _RREF(A) = -1

o _Ax=0 hop Gl o tnvigh SO(8.
o _Ax-b s QO(\%\S‘YC\I\‘\ Lol b
& _'a IS OO

5 T ts -

10)Let Ax = 0 be a homogeneous system of n linear equations in n unknowns, and let Q be an
invertible nxn matrix. Show that if Ax = 0 has only the trivial solution, then QAx = 0 has only
the trivial solution. (9 points)

Given: _Ax=0 hoid OY\LL\ o toviald S(D\Ll’hhh\@ \f\\/P\(‘hb(Q
Prove: QAX (@) )ﬂm OMQM “\)(\Q _\TW\C\.& SO\\)'\\Q(\

Proof:

Ax =0 Jnon M e tavial olvhon
& A s nvernple.

. Op i nveynble

o 0 QAX’/O o (SU\(\X% o viad <ol




11) Prove: If u and v are vectors in 2-space and k is a scalar, then k(u - v) = (ku) - v. (9 points)
given: _A=(U3Uz) ¢ V=(Vipva) 5 KeR,
Prove: ~/b\ ( w V\ = LRU.’\ °V

Proof:

Ruv)= R (\x\v\+ V)
=GRVt (RUQV, g
(W\ } h?\)&g) ° (\/| )\/2\ )

RGOR

12) Complete the definition: Vectors u and v are orthogonal if, and only if, u' e\ = O
(3 points)

13) Find 3 vectors orthogonal tou = (1, 2, 1, -1).
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Vectors: (40 0 \J
(0,0,2,2)
(0,0 |’fﬂ
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14) Complete the definition: A square matrix A is called symmetric if A ~ A
(3 points)

15) Let A = [ a;; ] be an nxn matrix. Determine whether A is symmetric when aj = i — j. Justify your
answer.

Symmetric? Yes/No: N O

Qi'\ = A7y F "(S‘Q = 7O

e [0 A] s e symaetoc

16) Prove: If ATA = A, then A is symmetricand A = A2. (9 points)
Given: _N" A=y
prove: (S %Su&w\)m&nc omd A=
Proof:
AN
AT (KRS ATAEA

So A s W&(\Q-




17) Complete the following theorem statement. Properties of Linear Transformations. A
transformation T:R» — R= is linear if and only if the following relationships hold for all vectors
u and v in R» and for every scalar c. (3 points) '

o TUrv)= T(u) ] v) b) T(Q\k\l = 1)
18) Using the theorem above, verify that T(x;y) = (v, y) is a linear operator. (9 points)
Given: T&t‘@" (Ynﬂ :’5 W= (U\n()w\ g V= (\VI}\;?:)Q‘Klﬁ ek
Prove: 1 LINQAY

Proof:

’\’(uw\ = T(wty | UgtVy ) = (Uz*\’zj UL"VD
- (sz]\kz_) ‘\(Vu Vy) = T(MPT(\/)

Tlew) = 7o o) = (RuasCag) = Luguy)
;Q’VL\Q.
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19) Provide the standard matrix for T.

Standard Matrix: [
I%\




20) Complete the definition. If T:R» — R» is a linear operator, then a scalar A is called an

eigenvalue of T if %\\Q RS QA “@Wf\\ X %OC&\ M@ pts)
’T()c )': "}\)( .

21) For T(x;y) = (y,y), find the following:
a) Characteristic equation

»o I
CM( \-, O
-0 ! Characteristic Equation: IXC/)\ -D - O

b) The eigenvalues

- Eigenvalues: O § \

¢) Pick one eigenvalue. Find the eigenvectors corresponding to that eigenvalues.

Eigenvalue Picked:

*q= O | tf& |
‘hk t o |
O 1genvectors:

Bonus: Worth 3 extra points for a correct answer. No partial credit.
Find the eigenvalues for the derivative transformation from P1 to P1. If there are no eigenvalues,
state such.

"\’(Ox&b§= O. — Tl(.&)b) = (@ )OD

129y o @ ool

0,






