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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. [1pt] Write down an example of a system of linear equations in variables

x, vy, and z. »
i‘X*rj*r% 0

X+ Y T2 (
/,;__,__,A___

&

1

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

x =
f j+2*~5
//‘/——\

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

4 + &2+ U+V = 0
Y+etusy =0

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

O 0 00

o 0 o0

P o o 00
\ 0 o o ©

5. [Ipt] Write down an example of a 4 x 4 nonsingular matrix.

;0O 0 o0
o OO)
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6. Let
2 0
u= =3 and v = 1
V5 0
0 1

(a) [1pt] Find the length |u].

Jul = 2% 5 5 +0°

=l4+9+c+o0 I
(b) [1pt] Find the length |v|.
2 2
W[ = o= 15+ 0+
(c) [1pt] Find the angle between u and v.
UV=20+E3 1455 . 0+01 = -3,
Coso uv =3 3 il
— o) P ~ = ey = -
7 wivi  JF= 6 2
2 —
= = 2T
v 3
e

(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.]

!
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7. [5pt] Find the general solution of the following linear system.
w4+ z— 2y = -2
Sw—+5r — 10y + z=—15
w4+ 9z — 18y 4 22 = —28

That is, find p and 34,..., B such that

{p+abi+ - +alk:a,

...,CkER}
is the set of all solutions.
-2 ~%
I 4 0 -2 (I -4 0\ -2
55‘]0(—/§MOO%, "5
-0
¢ 948 > [-28 o o A 2
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/ (-2 0| -2
D / __5-
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400
01 0y.
001
f

It is known that R is the reduced echelon form of A. Write the row
[1 4 0 O] as a linear combination of rows of A.

8. [5pt] Let

1 4 -5 4
-1 -4 6 -1
3 12 -13 19

A= and R =

[ 4 = <+

pf. 4 = 4 :2\)}12 v o | 3
7 o o [ 3 o o o |
_Fr
#)5 o 2 /
—Zg+f:, [ 4 -5 0 f)oz+?l (4 °°
— / O -7 o o [/ 0
I / o
| =% l /
| €
[ =3 ! [ >A = R
| | ~ = /

! -5 =2

lo| 43 —(1 | ~
16 7 3 A = R
—~5 5 |
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1 2 3 1 2 3
A=14 5 6] andB=1(4 5 6 |.
799 7 8 10

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 answes.|

9. [5pt] Let

reason .
[ >3 /=23 6/ o 3
AN-)BBJ T = s 2 o 2
L 4 2 33
7 Ofo O/O
| O
O o -4 & \
, |
/2; /7—3 /Z}O
({7 v O | o ©
[ 2 (
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10. [extra 2pt] It is known that the following row operations are correct.

13 —pitpa, |13] —petp: 3| -3pite |3
o] 2 1o)== L] === [}

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

L)) -0

[END]



Page | Points | Score

1 5

2

3 5
4 5
5 5
6 2

Total | 25 (+2)




