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SrERE (—) MATH 103 / GEAI 1215: Linear Algebra I
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To be answered: on the test paper
Duration: 110 minutes
Total points: 20 points -+ 2 extra points

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

0

12000 1
A=10011 1| andp= |1
00222 0

(a) [1pt] Find a vector in Row(A) that is nowhere zero (#— A4 1 &
x)

(12,000 = (Laed0) v oo L), ) €Ruw(4)
_</_/——§’—"

(b) [1pt] Find a vector in Col(A) that is nowhere zero.
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(c) [1pt] Find a vector in ker(A) that is nowhere zero.

Take = - (‘.-») Then AX =0, so A€ ker (&)
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(d) [1pt] Find a vector in p + ker(A) that is nowhere zero.
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(e) [1pt] Let -
12000
B=100111
000O0O0
Find a 3 x 3 matrix F such that FA = B.

/4 ‘—"M UE [\ We "/\(fuj T:CL E a “'}Le (3/(’/7}(:412’1'7‘ etk
$ ' (

N

) i o = _ J1 S0
(f{ ):;—1—(-'))6 ) [\k]\;CL\ i S é’/c [ .

1 ——




Midterm 1 - November 2021 Linear Algebra I [MATH 103 / GEAI 1215]

2. Let
1 -2 =2 -2 0
A= 3 —6 —6 =5 andb=]1
—11 22 22 19 -3
(a) [2pt] Find the reduced row echelon form of the augmented matrix
[A|b]
IR e
’):(: } y el =f & | 9 O O © | |
~l 3> 5o (ci ~3 6 o o =313,
' -2 -2 Cb >
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(b) [3pt] Find p, hy, hy such that
{x € R*: Ax = b} = p + span({hy, ho}).
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3. Let
11 2 1
11 2 0
A = 1 92 3 and b = 0
1 2 3 0

(a) [3pt] Find w and h such that b = w + h with w € Col(4) and

h € Col(A)*. \
et B- / : 7 5 3 = pojedivn of T ob &) (A
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Then (o (W)= GI(B) L
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4. [5pt] HBE 1 #FHE —BE TR G REBGHERE N RN BHEE
Z K (subspace) °

HUEEGBOMAE ~ SRR B ERTEN ? B BEZER
BREOMAE? T — B E A AGEF (E@E ~ R@E)
A b B 3ET Ao L — B RIBHFHY o B XAARH > BRAKGF
w3 —d@ e
(If Chinese is not your native language, you may use English or the
language that you prefer.)
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5. [extra 2pt] Let

1 1 1 1 1] 1 0 0 0 O]
1222 2 01000
A=11233 3| andI=(0 0100
1 2344 00010
1 2 345, 0 000 1]
T
Find a 5 x 5 matrix F such that E¢/E:].
A
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[END]



Page | Points | Score
1 5
2 5
3 5
4 5
5 2
Total | 20 (42)




