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Solving Systems of Equations

1. Solve this system, and write its solution set both in parametric form
and in parametric vector form.
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You have @@minutes to complete the quiz. Please show all work, and then circle your answer.

1. Fill in the blanks, to complete the statement of Theorem 2:

Theorem 2: The reduced echelon form of a linear system has three possible cases

(a) The system has Tro solutions if it containg <« @w [O e O ‘-J
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(b) The system has owne solutions if &3 & Pivot in t"“"a' "“# Column.
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2. For each of the cases above, write down an augmented matrix with the corresponding number
of solutions.
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4. (No Computation) For each of the following matrices, determine if its augmented matrix is
in echelon form, reduced echelon form, or neither. If it is in echelon form, indicate which
columns contain pivots.
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1. (a) Write the following augmented matrix as a vector equation, a matrix equation, and a
system of linear equations.

HEind
(8 Blw [ 2 2] 2
QPA‘%““D’QS Xi +2¥, -x3--3
1 o5t 2,(:* ‘f“@m?‘i_ / ax) +3x, + X3 =1

(b) Is the system of equations consistent?
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(c) Solve the above system. (Find the solution set).
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(d) If the system is consistent, write down a particular solution.

DR

Verify that this is a solution two different ways by plugging it into both
i. the vector equation, and #. the system of equation.
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2. (a) Write the following augmented matrix as a vector equation, a matrix equation, and a

system of linear equations.
0 4|6
5 21|10
3 3|6

o ¥ 6 & ¥X3=6

X, 43; £Xy ; = Ieo . g Y']: :; Sx +ax, =10
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(b) Is the system of equations consistent?
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(¢) Solve the above system. (Find the solution set).

B o0 solntions
(et )

(d) If the system is consistent, write down a particular solution.

Verify that this is a solution three different ways by plugging it
into . the vector equation, 7. matrix equation, and . system of equation.

A



lo-72

Many Perspectives Worksheet Math 202 Class 06

Name: Section:

3. (a) Write the following augmented matrix as a vector equation, a matrix equation, and a

system of linear equations.
3 -3 3|3
-1 2 1|3
2 8 212
3 -3 3 3
X, -l | + Xz' P ‘l‘X3- |2 - 3] 3)(,‘3!,1‘3)(: = 3
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(b) Is the system of equations consistent?
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(¢) Solve the above system. (Find the solution set).
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(d) If the system is consistent, write down a particular solution.

Verify that this is a solution three different ways by plugging it
into i. the vector equation, 7. matrix equation, and 7ii. system of equation.
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Vectors and Vector Equations

1. (No Computation) Write down the formal definition of Span{vy, v, Vvs}.
U"j Ha sob 4 29 _
b c' fca 6"“/‘3/"3
iR .

S?a “w

2. (No Computation) What is the graphical meaning of Span{viy, vo,vs}?

o R ;&»@nﬂﬁuuhww ‘) »
Can oo Wk \% Su&«n&*&a"‘} ,a&‘ﬁ

e

3. Describe the Span of the following sets of vectors:

(a) Span{v} Where"\7=6< | ifB‘ . t S in R}
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178 n"‘f* pe Mo o vecdhn.

(b) Span{v} where \7 £0
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(c) Span{V,w} where v, w # 0 and w = k¥ for some k € R.
4

/
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K Roshll fuat & L Haough V. a8 3
(d) S})/an{V, W} where v,w # 0 and W % kv for every k € R.
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4. Is the vector _l; =

reluw [
E

=

2 1 —~1 -2
3| in the span of the vectorsa; = | 3 |,a2 = |-3|,a3= [-3|?
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5. Find A so that the vector the vector b = |h| in the span of the vectors
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6. Write the Solution Set of the equation

SERURERC)

in parametric vector form.
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7. (No Computation) Find 4 vectors that do span R3

|] o] o) !
() [\ o) 2
ol Lod, ¢ 3

8. (No Computation) Find 4 vectors that do NOT span R3

{ 2 o) o
0 ] 0 \ °

0
0o p 0 p o]

/

9. (No Computation) Can you find 3 vectors that DO span R*? Why or why not?
N@ . ’I'LL m Coeu.wus o@
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Matrices and Matrix Equations

1
1. fA=[ay,...,a,] and x = , write down the formal definition of the matrix product
In
1 el R |
AX=[a1,...8) | 1 | = XKj&y +o b Ky Qa
Tn

2. Compute the following matrix products. If the product is undefined, explain why.

1 2] [1 . . -‘H:C-OQM&S _ :&(‘&w;
(a) {—12 ﬂ H undepiadl. el o A = 4 X

—~~
o
N’
| el
[N
)—ll
[\)
W =
e
—
W N =
| |
"

t[;] ¥ a[’r})f}[;']
(31 [71+03] = [3]

3. (No Computation) Suppose that the Ax =0 has the form X = tv + sw. Suppose also that
Ap = b. Describe the full solution set for Ax = b.

-(;;B‘ D P i5 a solubhon +o A<=b
D solubor b 4o AX:=b
= Weprtutvesw ¢ t s RS

. . N Sla 0 AX=zO
What is the geometric relationship between the Solution set for Ax =0
and the solution set for AX = b?

Tla  selubon b o AX:D

Ha :oQ»ROA s o’f AX =0
dreans bl L-q somy PS4 AF#Z‘
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3. Write down the formal definition of Span{vy,vs,v3}.

~J — e
"‘C\L &d &t— W‘ S-‘L B‘: Cy Vv, ¢ Ca‘VJ +C3° \/3

% S onag Q‘ lcach ;'\K

4. What is the graphical meaning of Span{vy, va,v3}?
i s e sed "L veehng that  can b qote
b\a 56‘\04&3 & ap-aﬂf\} Eu ,7" UJ}

5. Fill in the blanks to state Theorem 4 in terms of pivots.

Theorem 4: The columns of an m X n matrix A span R™

if and only if there is a pivot (KA < } RDW aﬁ A

6. Write down a 3 x 3 matrix A whose columns span R3.

({ 2 0
ol 3
o o0 |

7. Write down a 3 x 3 matrix A whose columns do not span R3.

¢ 2 o
o 0
o 9 o

8. Can you write down a 2 x 3 matrix A whose columns span R&? Justify your answer.

1!4_ W

[""'] hm&\xh&w has
i ‘Piao+ i~
=  columns Spa~ (

9. Can you write down a 3 x 2 matrix A whose columns span R3? Justify your answer.

| Xo)
Y No.

00 You cannot have 3 Pivot Mows
& Yon aJaa_M o columng.

=D Vo Suh Aaetnx ex st

2 bt Tharam .



Practice Quiz 1 Math 202

Name:

Section:

10. Write down the formal definition of Linear Dependence of vectors {vi,va,v3}.

-\-)’(,‘7:/ -‘7.’3} 'S Q\‘M.MLJ Pafradint

{ +lww aw € ,cx,c3 alR Mot ale O

— —_— =
c;l.V,"«l»C-;‘VA + V3 =0

11. Give an example of a non-trivial dependence relation between vi,va, V3.

Use this dependence relation to explain the graphical meaning of “Linear Dependence”.

12. What is the graphical meaning of the set {v1,v2,v3} being Linearly Independent?

I Hew 5 Mo noabnv il &Peu&eaq nelafion
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4. Determine if the following set of vectors is linearly dependent or independent.

1 2 -2
a;=|1| ay= |2| a3= -2
1 1 2
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Mmoo ]2 inepundlent
5. Find h so that the vectors a; = |3| ,as = |4| , and ag = |h| are linearly Simusensea.
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13. Suppose that z1Vy + T2Va + 23V3 = 0 has a unique solution.
Is {v1, Vg, v3} Linearly Independent?

(7472 %94 X, = X3 X220 ) aaded/J _“ Sokubion
S2 Ha only Lependana nedatrion
7 4 tniwad ong.
?.2. How vecuw aw 0,‘,‘4_,4}.} :‘r\@k‘u.u-\ﬂl—‘#

14. Suppose that z1vg + ToVo + T3Vy = 0 has infinitely many solutions.
Is {v1, Vo, v3} Linearly Independent?

No. 00 ~ Many celutons

=) herd Somr M oatnvial soluhvA

=) Haew s a an\'(‘f‘:u\’J @-L(M-“a’-‘ﬂ(n relabion

15. Does J,'1V" + ToVy + T3V3 = 0 always have a solution? Why or why not?
}“ V + 0V, + 0V
(o2 R { 3
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