MATH 220 FINAL EXAMINATION December 19, 2006

Name ID # Section #

There are ?7multiple choice questions. Each problem is worth 6 points. Four possible answers
are given for each problem, only one of which is correct. When you solve a problem, note
the letter next to the answer that you wish to give and blacken the corresponding space on
the answer sheet. Mark only one choice; darken the circle completely (you should
not be able to see the letter after you have darkened the circle).

THE USE OF CALCULATORS DURING THE EXAMINATION IS FORBIDDEN.

CHECK THE EXAMINATION BOOKLET BEFORE
YOU START. THERE SHOULD BE 25 PROBLEMS
ON 14 PAGES (INCLUDING THIS ONE).
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1. Find all value(s) of h such that the matrix is the augmented matrix of a consistent linear

system.
[ 1h—2] k-2
-3 7 6]V o #13h O

a) —7/3
b) 7/3

@allheR

d) noheR

2. Which of the following matrices is in the reduced echelon form?

1100
¢c) [0 10 2
|00 1 3]
100 O]
d 0120
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1 -2 3
3. Let a; = 3|,aa=1| —2 {,and b= | 1 |. For what value(s) of h is b in the plane
—4 7 h

spanned by a; and as?

— p ! v o q— -3
c) h=-—
{ N ,_7)‘1\;&\
d) h=— QQ“’:‘QJ —_ p‘owr

@\ova Quw + Y Q'Ws\

!
h~ }\*\;\ X/ © h\—\x

o )
.-«\O
Cﬁp//thWk 'j_\ \'\-\\O"U *ewj

4. Find the general solution to the linear system corresponding to the augmented matrix

12 2 1 -2
00 -10 1

a) r1 = 2x3, Ty = T4 + 1, and z3, x4 are free.
b) 1 = —2z3, xo = —x4 + 1, and z3, T4 are free.
c) r1 = 2x3 + x4, T3 = —1, and z9, T4 are free.

$1 = —21y — x4, T3 = —1, and x,, x4 are free.
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5. Consider the linear system:

3£E1 — 6[132 + z3 = —].,
2121 — 4.’13'2 + x3 = 0.

Which of the following is the parametric vector form of its solutions?

R F T
0| +t|1],teR ' L -t "
i 2_ _0_ 3 _{ \ - ~
_ _ _ _ O O -—\ ‘
-1 2 i -u b0
b) O|+t| 1], teR
__2- _0_
_ - o : -3
-1 2 Q\L — Q’QI \l?’
C) 0 +t ]. 3 tER. 2 N
2 1 =~ \
Sl Y=o+
-1 2 3 9
d) 0{+t| 1], teRrR.
2] L] b %=t
3 -1
6. If the set -1 1, 0 | ,v ; is linearly independent, what is a possible vector v?
-1 2
" FE
_O_ A, 0\'),
yj 0
-O—

0

f)(C) -1 -0 .\.BQL
L 5.‘
R

>< d | -1 - A+ ('\2_
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7. Let T : R? — R3 be a linear transformation and T'(e; +e3) = | 3 |, T(e1 —eq) = 31,
4 -2

where e; = [(1)} and e; = [?}.WhatisT({_;})?

) _g 1 K*ﬂ ey + 2T ey )

N[ 7] A
0)| -3 e Ty eTle) = \ 2
° < —_
s Tyoe) = 1) =T = ]
c) | -3 .
Tl e 2Tl H’]
-
d) 3

= 7)) = Z(éﬁ:X—BE

e - (3 - UL e

e

i [
de

8. Let A be an m X n matrix, and T : R® — R™ the linear transformation whose standard

matrix is A. Which of the following statements is not always true?

a) If m < n, then T cannot be one-to-one.

)
b) If m > n, then T cannot map R™ onto R™.
)

¢) If m =n =3, and T maps R® onto R?, then T is always one-to-one.

f m # n and T is one-to-one, then A has m pivot positions.
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9. Suppose A, B and C are 4 x 4 matrices. Which of the following is (are) always true?

(1) (A+B)f=A"+ BT
YX(2) (A+B)'=A4"1+B"!
(3) (AB)T = ATB” e
v (4) (AB)'=B14"!

d) all of the above.

ek
<o
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®
t+
i
Il
—
)
O = o

-2
2] . Then the first row of A7 is
1

L
[1/8 —-1/2 5/4]. A Ja ¥ c:{
-x-
¥

b) [1/8 1/8 —1/8]. A= ’i 1
c) [1/8 1/2 3/4]. We vt )5“‘0\ o, b and ¢

d) The matrix is not invertible.

8
8
Lat b -Zattbic

d 1y -1 Jaxbre
‘ 1 - - * 3 *
0

¥ * *

v O
B ;\ h=3 = &0 0

Hima Laabic = |

b a+b=0
_’)_a*l‘:‘\’(';:‘-\
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11. Which of the following statements is (are) true?

(1) If A% is invertible, then the columns of AT are linearly independent.
(2) If A is invertible, then the columns of A are linearly independent.
(3) A triangular matrix is always invertible.

3 -2 1
12. What is the coordinate vector of x = | 10 | relative to the basis 01,15 ?
-8 4 -3

[—1/2

R o xen 3]sl
Oks “y
:3} X = \‘;J = \;l

°) |10

d) None of the above.
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13. Given that A

is a basis for Col A7
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