Math 511: Linear Algebra
Midterm Exam 1 )

Thursday, 3 July 2014

Name: (L]

Instructions: Complete all 3 problems in Part I, and 3 of the 5 problems in Part II.
Clearly mark the two problems that you would like to omit in PartII. If you don't tell
me which problems to omit, then I will automatically omit the last 2! No exceptions.

Each problem in Part I is worth 20 points. Each completed problem in Part II is
worth 15 points.

Show enough work, and follow all instructions carefully. Write your name on each
page.

You may not use a calculator, or any other electronic device. You may use only a
3 x 5 index card of your own notes, a pencil, and your brain.

Good Luck!



Name:

Part I. Complete all 3 problems in the space provided. Show enough work.

1. Consider the vector space P3 with standard basis E = {1, x, x?} and ordered basis V =
{1,(x-1),(x—1)?.

]_01 (a.) Find the transition matrix from E to V.

' [l
Vﬁ 0 | =1
6 0 |

E:C_‘:\ (b.) Write the vector p(x) = x* in V-coordinates.

()= x* = Lé)
F (1 C
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2. Consider the transformation L: P3 — P3 defined by L(p)(x) = x- p'(x) + p(0).

l@ (a.) Prove that L is linear.

(L{) L(olf\ < X (xr)//x) + (o(/a)(o) = . Xf[(x) t x./)(a) .
s Cxgloge pla)= <L/

([—~)~-) L(f’f%) = X- (F*’Z)r(ﬁ) $ (fﬂ—@)(o): X'/?((x) + ?wzr[)o) + fzo) ‘FZ(O)
(< tp0) )+ (w0 400) = LGOI+ Llg) -
Toy (b.) Find the matrix representing L with respect to the ordered basis {1, (x — 1), (x — 1)?}.
/
L((\: X-0+0 =] = (975
L (xt)= x-1 +-1° x=1 = ( )6

‘ _!'
LI = L (¥ 2 +) 2 X-(tzx—)) flo= 2% -2x +lF [JL

f-0
= ‘{-l‘ (0 ( '1> -
So A Vi o{go 2




) - 24 § 16 +36 Q0
2> /31+11> - («20
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PartI1. Complete 3 of the 5 problems. Show enough work. Clearly mark the two problems that

you wish to omit.

@ 4. Consider the matrix

-3 1 3 4
~E patdn A=f{ 1 2 -1 -2|.
6 =3 -5 =7

Find bases for the row, column, and null spaces of A. Clearly label each answer.

“3 01 3y ] & -t 2 [ 2~ -2
b 2 -l - 0 7 © ~2 - o -~ -I®
g =38 =¥ =] o

6 0 1 §
)

f ( 2 o - [ oo
RIS L 1 0 A\ 0 1o
o 0 | A o 0

L 3/ 0o |

)
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5. Let A,B,CeR™" and A € R. Prove the following results.

{ 7§ 2 (a.) If Aissimilar to B and B is similar to C, then A is similar to C.
A/VBD% §Ac BS = A= Sh'ﬂf
gve>  TB=CT = g= T-CT

o =SB = $H(rtcr)es (s7T7) ¢ (T5)
= (79)7 ¢ @)

Thws A~C. n

‘ j,i i (b.) If Aissimilarto B, then A— Al is similarto B— Al

ANB =) A: §'—lB g .

S (g-»T)S - SRS - 5 (WD)S
= TR - NSTT S
= A - XT . D

s (A5T) ~ (B-3T).

Ol
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6. Consider the following vectors in R?,

e w3 e wefl

7S | (a) Find the transition matrix from the ordered basis {vy, v,} to the ordered basis {u;, u,}.

v=(% %) ¢= @WUTY

} -
|~?¢I’

(b.) Write the vector x = 4v; — 2v, as a linear combination of u; and u,.

()= {\Q

st (5 a)E): (5
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7. Let A€ R3S with columns aj,ay,...,as. Further, suppose a;,ay, and as are linearly in-

dependent, ag = a; —ay, and a, = 2a; + ag.

Tz }' (a.) What is the reduced row echelon form (RREF) of A?

-

6 ) %0 \
RIEF(A) = o | - - o)
0 0 !

r S P (b.) What is the column space of A?

_ 3
Col (K)= ¢ pis E&,ﬁuﬁs% = [ '.
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m 8. Let

1 1 0
bl =11 » b2 =|0 ) b3 =11 y
0 1 1
and let L be the linear transformation from R* into R3 defined by

Lx)= JC4b1 + bez + ()C1 - x3)b3.

Find the matrix A representing L with respect to the bases {e;, ez, e3,e4} and {b;, by, b3}

h(e)= 0bi v Obat Lbs © l

(€)= oL, + t k4 Obx = t(’
(€)= ol + 0k, <ty = [(§]
[(e)s O1L 40k, {0by= [/]a



