MATH 323 NAME: SO LU TIONS
ExAM 1

OCTOBER 1, 2009

SHOW YOUR WORK FOR FULL CREDIT.

1. True or False. A consistent linear system has a unique solution. Justify your answer.

FALSE | THE SYSTEM couLp HAVE

INFINITELY MANY  <CprLv TiomS .

2. True or False. A basic variable in a linear system is a variable that corresponds to a pivot
column in the coefficient matrix. Justify your answer.

TRUE |, BY DEFWITIN OF A RBASc

VARLARLE .

Ta + 511'3 = 9
3. Write a vector equation that is equivalent to the system of equations 4z, + 6z — 23 = 2
—xy+ 31, — 83 = 15
: 9 | < 9
Xyl d [+ X2 | 6+ Xa|-1 | =1| 2
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4. Fillin the blank. The equation Ax = b has a solution ifand onlyifbis _ A LINEAR

COMBINATIONS JF TUE COLVMANS dF A.




5. Write the general solution of 10z, — 32y — 23 = 0 in parametric vector form.

3 2=
Kz Tola ¥ 3 X3

o g
XK= X | + X3 ho
] |
6. Prove that if {v,,---,v,} contains the zero vector, then it is linearly dependent. You must

use the definition of linear dependence.
Sqrpogg N, = O ’T:;gu THE ULINEAR DEPENDENCE

RELATIONSW 1P C W, + oWy & .-m 4 CpUp T 0 HAS

NONTRIVIAL Soru T oM

C‘:;i’c.lza).--)C’=o '-

7. Suppose p is a solution of Ax = b and q is a solution of Ax = 0. Show that w =p +q
is a solution of Ax = b. Do not skip any steps.

Am—-.Afgu%\: Ap +Ag= b+to = b,

8. True or False. If a set contains fewer vectors than there are entries in the vectors, then
the set is linearly independent. Justify your answer.

' 2
£
pf.\use.) A, s 3] . Vv, = i} ARE LIMEAELY

PECPENDENT,




9. Let T(z),2,) = (321 + 72, 521+ T2, T +3z3) be a linear transformation mapping R? to

(a) Write down the standard matrix A for 7.

7‘(.,0):(1)51 ’) ) T Coat) s (1)1)3)

A =

-

(b) Is T one-to-one? Explain using the matrix A.
Yes TRe CotomNs OF A ARE oLINEARLY
(INDEPENDENT (ruey Aee NOT ScALAR MULTILES

1

oF EACLU oTnER )

(c) Is T onto? Explain using the matrix A.

Nal THE CoLumids o A Do NoT spaw

3
(;-r TAXES AT LEAsT THREE VEcCToers =

¥
coan R )

10. If u and v are in R?, compute u”v, v7'u, uv? and vu?.
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