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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 \/ \/ \/ W
1 3 -5 -5 9 130 =5 —1
5 —15 26 25 —A7 001 0 —2
A=190 60 —105 —100 190 | ™ E=1000 0 o
_24 —72 125 120 —226 000 0 O

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

(a) [1pt] Find a basis for Row(A).
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(b) [1pt] Find a basis for Col(A).
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(c) [1pt] Find a basis for ker(A).
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(d) [1pt] Find the rank of A.
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(e) [1pt] Find the nullity of A.
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2. Let

1 —6
V = 22 c 21+ 329+ 3x3+324 =0 and a=
3

T4

(a) [2pt] Find a basis of V.

V= ker L1303 3]
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(b) [1pt] Find a basis of V' that contains a.
= — = .Y
gﬂwe G = {/b,“" (/E .

{a“‘/ﬁ“jej ;s & bags of V'

———
(c) [2pt] Let
T
_ 2| . _
[ = 1t xo+z3+a4=0
T3
T4

Find a basis of UNV'.

UnvVs= k@r[/ s 33]
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3. Let My be the vector space of all 2 x 2 matrices over R. Let

11 10 1 0 01
Al—[o O},AQ—I:I O:I,Ag—l:O _1:|,andA4—|:O 1J

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

f(;z)/@;@,ﬁj

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

A;*//“X“ /4\3 - [lgji ]

—
——————

(c) [Ipt] Find a matrix A ¢ span({A;, Az, A3}) such that A is nowhere
zero (H—AMLEE) .

% [; /2] C@Vlhé?L JJe wirtren ay C(74(+CLAL+C3/13

—_— —

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

reasons.
NO/ Aq, :A'l ”/A(;
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4 [5pt] BB : G — B 48 SR B A B R B B AR A
M MH % (linearly independent) ©
FETHMUEBINT R B ACH TN~ BT EE04TE - AR
RSN EZEENTBELBRER?BABMBRELBERNRS? &
B H AR RNE T (@6~ RE6) » BRI —&iEHE
WMAGABMMEE 3 AL BGET U E— 2B RMIHFHA - XNAA
R#l o BigR&F e —@ 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
at most 2 and with real coefficients. Recall that if p = ¢y + c17 + caz?,

then we define
Co

ptov(p) = |a
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.
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