ZPhKE NATIONAL SUN YAT-SEN UNIVERSITY

BHRE (—) MATH 103 / GEAI 1215: Linear Algebra I
H—kFE October 14, 2019 Midterm 1
4 % Name “ﬁ@'mff"’)

£ 9% Student ID #

Lecturer: Jephian Lin #% %
Contents: cover page,
6 pages of questions,
score page at the end
To be answered: on the test paper
Duration: 110 minutes
Total points: 25 points + 2 extra points

Do not open this packet until instructed to do so.

Instructions:
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~ 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
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L. [1pt] Write down an example of a system of linear equations in variables
a, b, and c.

a+ bt C 0

1

a,\,Xo*C = |

2. [1pt] Write down an example of a system of equations in variables a, b,
and c that is not a linear system.

aHb xc= O
C =3

3. [Ipt] Write down an example of a system of three linear equations in
its echelon form that contains two free variables.

q tdt e = ©
h vl + € = O
cx+dre =9

4. [1pt] Write down an example of a 4 x 4 nonsingular matrix.

5. [1pt] Write down an example of a 4 x 4 singular matrix.

O © 0 O
O o © O

O o ou O
C)OO(“\/
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6. Let
2 0
u= 3 nd v = L
— \/5 a =19
0 1
(a) [1pt] Find the length |ul.
- 2 2 e X 2
Jul =] 2%+ 3 +Js +o
~J4+T+5 =J/8
(b) [1pt] Find the length |v]|.
Bt (vI= 7=+
=J2
(¢) [1pt] Find the angle between u and v.
u-v 3 31
(00 = —— = = Z "2

@l Ji#d>
= 9:‘371

(d) [2pt] Find a vector w such that the angle between w and v is 7. [The
answer is not unique. You only need to find one.]

)

eg. W=/
)

|
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7. [5pt] Find the general solution of the following linear system.
w—2r— 2y+ Tz=-—12
—2w +4x 4+ Sy — 192 =28
—4w + 8x + 11y — 432 = 60

That is, find p and 34, ..., 3 such that
{p+abBi+ - +ebr:c,...,cp € R}
is the set of all solutions.
| =2 =2 7 | -12 | ~2 -2 7] -/2
2 4 £ -4 2| 7o o 1 & 4)

-4 § 11 -43| 6o o o 3-15(/2

/-2 2 7] -2 /~zo~5/-¢

/=5 g
()
6 0
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8. [5pt] Let
1 2 -1 -18 100 -3
A=1|-1 -1 -1 3 and R=101 0 —=5{.
4 4 5 -7 001 5
It is known that R is the reduced echelon form of A. Write the row

[1 00 ——3] as a linear combination of rows of A.

— -1& | <&
;] 2 - a8 /2 4@_/9} ) >
._| -‘ "I 3 \EE O I ‘2 _’L‘- DS 6 / __2 N,A"
4 4 & -7 '4f|+f5 o —4 ? 4 b o -
- \ -3
9T ape, ; -5
2%/ | 0> /v»«; e
fitf 3
| =2 { | ’ /
r ) | z/ { Lo /4 = R
| I 4 /4
[ ~2 3 [
/ /2) | 4 = R
’ O 4 |
- <14 -3
/ ?‘ > /—’ ‘)?
o <4 |
FV(0 2 = S8) i) (o A )
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9. [5pt] Let
123 123
A=1|45 6 andB= (4 5 6
799 8 8 9

Is it possible to obtain B from A by some row operations? [This is a

yes-or-no question, but you have to provide your amssver.|
yeason |

Yes. sne both A ond B
}?M(L Wle Coume V@’/Ma_;/ ‘eCAe/O’\ -v/@;/m
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10. [extra 2pt] It is known that the following row operations are correct.

13| —pitpe. |13] —patpn 3| —3pitpz, |3
o) = o] = L] === [1]

Find two integers a and b such that a- 13 +06-23 = 1.

gee ver. A4

[END]
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