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Duration: 110 minutes
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Do not open this packet until instructed to do so.

Instructions:
- Enter your Name and Student ID # before you start.
- Using the calculator is not allowed (and not necessary) for this exam.

- Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

- Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be

awarded.
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1. Let o \/ \/ v/
1 5 3 -3 2 153 —3 0

5 25 15 —15 11 000 0 1

A= 113 65 39 -39 20| I E=15 00 0 0

26 130 78 —78 57 000 0 0

It is known that R is the reduced echelon form of A.

(a) [1pt] Find a basis for Row(A).

(1-5,3,-3.9) j

(0.0_.0.9,1)
S

(b) [1pt] Find a basis for Col(A).

(d) [1pt] Find the rank of A.

(e) [1pt] Find the nullity of A.
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2. Let
I -7
) 0
¥V = - c 11+ 229 + 323 +4x4 =0 ) and a = )
3
Ty 1

Ve ker [1,2 3 4]

(b) [1pt] Find a basis of V' that contains a
Observe +hat @ = Aot s

Se X T W s oA bais of o/

|

)
xs3
Tq

Find a basisof UN V.

DIV = ’<€r[/ ”q]

A | O - =2
v & ¢] %\ [ = 2 9] fa/ / > 3]
..,/ ,_2/»3 \

o1+ 2e+ 23 +24 =0

= baas = @/@k =
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3. Let Mg be the vector space of all 2 x 2 matrices over R. Let

1 -1 1 0 1 0 0 1
A1 Iio O:I A2 l:—‘l O:l, A3—|:O _l:l, andA4— Ii—l 0}

(a) [1pt] Find a basis of Mys.

[(e)n,62),60]

(b) [1pt] Find a matrix A € span({A;, A2, A3}) such that A is nowhere
zero (HE—AMERAE) |

prhrt = [ 3 o)

(c) [1pt] Find a matrix A ¢ span({A1, Ag, A3}) such that A is nowhere
zero (H—EAHLRER) .
[ ‘ '} conot be wriffen s C\/ﬁﬁ(}AL +GA;
(I

—

(d) [2pt] Is B = {A1, Ag, A3, A4} linearly independent? Explain your
reasons.

o 44-A 4,
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4. [5pt] WEAEL 1 FE —RBEIR GRS BREREN AN BB Z
M3 5 (linearly independent) ©
FETHREBIET L EacHszX - BT aEas4kd - KAk
WARHAEZEENBEEERTR? EFET B RBRNOBE?F
R WA E T (B ~ Rdey) » $R B —LiEHE
WAGAAMMBE  ALEHET A E— LB RBIHFHA o #6XNAH
R4l BRI K&KF @3] —@ o
(If Chinese is not your native language, you may use English or the
language that you prefer.)
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5. [extra 2pt] Consider the vector space P, of all polynomials with degree
2

at most 2 and with real coefficients. Recall that if p = ¢y + c1x + cox?,

then we define
Co

ptov(p) = |c1
C2

Let p' and p” be the first and the second derivative of p, respectively.
Find a matrix D such that

ptov(p + p' + p") = D ptov(p)

for any p € Ps.

Lot p= Gt GRVOK.  pgny =
Co
——"—Feﬂ %‘ ’7+°VCf') = [C\ 'X Co + G +2¢

= P’: Q+26XK -~ (>” = 2G

Cs:
&y - P%\/ (F+F’+ P“) - G -+ 5C5
Pi—v\/(F’) :[>C)] e
0 2.
L [2° )2 e
o 5] c
V) o 2 '
o o | &5

[END]
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