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1. Let A= 0 -2 -2 -9 9 , which row-reduces to 00 01 1
1 1 -1 -1 -2 00 00 O

(a) Find a basis for Col A.
2 nS) -~
'F: \ o I
? (\)( (3
! Y -t 5 points

(b) Find a basis for Nul A.

=l -
¥\ Y - X 2 1
Y, = =Yy ¥y ‘F = -] 3
'y = %3 e \ ‘o‘
X = o)) \
Vf— \{r o
10 points
.
(c) Find a basis for Row A.
o) \
3: -3 | o o\ [o b
- O - . -2
:.' -2 -’i_ W o/ :) 0 5 points
\ -2 ‘ ' - ) 1
17 1 /) vy 1A \
(d) Find Rank A and dim Nul A.
"“'th’ “-W" - Col < 5 points

3+ 2:=5
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2. Use Cramer’s rule to solve

3x+Ty=2>5
2r +4y =11
S'7‘
%:“"’ :90’77__‘_5_7__5:_'_'
lS’ll V-4 -2 L
a4
33
3: |) “\ = 33-10 - 3 _.»
—37‘" -2 1
\)‘4 10 points

3. LetP, be the space of polynomials of degree two or less. The sets A = {1 — 2t + 12,3 — 5¢ +
4t% 2t + 3t?} and B = {1,¢, t!} from bases for P,.

(a) Calculate the change-of-coordinate matrix [P]p._a.
\ /13 0

2441 s Erut” I
}‘FEA _ (C'”*""J,; [3 yErut ]B &3 )? 13e
) v} 2
10 points
I 3
(b) Evaluate [-1 + 2t + t*]4. = (-;-(- ‘\ |
T S T N Y R NLIA AN -
= (u+3p\+(-aa-§,3+aw){ 3 (A+4Ba3Y
Ardpz-) 36
SRR ol 54 R
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P T - 10 points
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4. Evaluate

1 8 -2 3 ‘
(a) det 0 2 -1 3 :|.9.-|.$'="I0, M&bi\wﬂaw UT;AJA,
a0 0 -1 172
00 0 5
-6 0 12 2 L F \
70 7 1 -0 S,w & Coluwn towslt entecl O O'N
(b)det |5 o 11 4 t N
6 0 -3 8§

1 23 3 03
(c) det(A), given | 2 5 3 [A=]0 0 3
1 0 8 030

\3\ —.’3\3033\ _-7 - =41l -y7

12 pts

_er—= - - N13fs-v) -9+8
S
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5. Is H = {A € M| tr(A) = a1 + aze = 0} a subspace of the vector space Mayxg, the 2 x 2
matricey ¢

) A=(33) , bAz0x0=D . SO QumH-
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6. Consider the vector space V = {p(z) € Ps|p(z) = az® + bz’ +cx + (a + b +¢)}.

(a) For what value of n is V isomorphic to R™.

FAd ¢ bags
a':\ xgqfl v
v=t - $ = ixs""‘!*l’)iﬂs
£\ Y

Nz

5 points

(b) Find an isomporphism from V to R".

T (KS-H\’QF(Q) g O Qs tras fprnBion 1 u»?hﬁi)
T ( (5058, = ,(?) Aotz 5:‘ Ak oCher pra Gy,
> COun Bomorfin kit @ Veckapas
T (‘“"\:%: (‘?\ W) D S &ﬁ( is Talkss Sased b
losses,

Reae T (o bhex 4 larere) | = (C‘E\_\ .

8 points

7. Determineif.5‘={((2) g),(g 3),(_411 8),(1(1] g)}formsabasisfongxz.
R=Shedad sy = z(‘o‘l’,\,(ﬁ’,b\,( T3, 3‘.’\3
wrdy S8 Coard U w R

ke § 3, (1), (3), ()

3 90N
g&ao Z{i)gs\: Ll(-;):ﬂ).#()-.sog ;Sl_h‘,‘lmra—‘f' 10 pts
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