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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
1 5 3 —3 2 153 -30
5 95 15 —15 11 000 0 1
A=113 65 39 —39 29| @MIE=15 ¢ o ¢
2 130 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).

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

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

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

(e) [1pt] Find the nullity of A.
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2. Let

1 —7
X

<
I

. cx1+ 229 +3x3+4x, =0 ) and a=
3

L4

— — O

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

(b) [1pt] Find a basis of V' that contains a.

(c) [2pt] Let

Z2

U= 1+ rot+r3s+xs=0

X3
Ty

Find a basisof U NV.
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3. Let M9 be the vector space of all 2 x 2 matrices over R. Let

1 -1 1 0 1 0 0 1
Al—lo O:|,A2—|:_1 O],Ag—lo _1],andA4—[_1 0:|

(a) [1pt] Find a basis of My s.

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

(c) [1pt] Find a matrix A ¢ span({A;, As, A3}) such that A is nowhere
zero (HF—BHTELER) .

(d) 2pt] Is 6 = {A;1, As, A3, Ay} linearly independent? Explain your
reasons.
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4. [5pt] FRAE T 1 FH G — B LR &R BREREE AN BB
I s (linearly independent) o
FETHHEBF LT R BXATH TN~ EFTEFENHKME -~ L
PRI R ? A A AR R BRI RA ?
kit WA R T (E@mey ~ K@y ) » 4%k — iz (e
BAYAMEE 3 LB T A b — LB RMBIFA - XAA
RHl > Big k& Fmd—m 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 Py of all polynomials with degree

at most 2 and with real coefficients. Recall that if p = ¢y + c17 + 222,

then we define
&)

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.

[END]
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