Exam I Review Math 202

Section:

Name:

Solving Systems of Equations

1. Solve this system, and write its solution set both in parametric form
and in parametric vector form.

] + 3 + 2x4=3
x9 + x3 + 3T4= 2
201 + —x9 +x3 + x4 =4
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Math 202
Name:

Section:

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 teno

solutions if it contring « W [O o‘-J
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2. For each of the cases above, write down an augmented matrix with the corresponding number

of solutions.

(a) e b o o |8

-

L npguinsd ‘,
9 a“_—bﬁl q p “"4"51% +0'X 5 + OIY?:#
O

g o ot o #4
(b) uma‘6u( I & o 2

© + o] 3

o ©0 I 9



Exam I Review Math 202

Name: Section:
S
w row = A
4. Give an example of the augmented matrix of a system of 2 equations in 3 variables ...
(Hint: you can make the systems as simple as you like.)
X, A+ AX < - 3
(a) with no solutlons

lt J( ; o =4
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(b) with infinitely many solutlons
D z Xa+¥xz =32
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- T _Mo e uhonw A,

5. Use Theorem 2 to prove that you cannot write Ag_system of 2 eguatlons in 3 variables that
has a unique solution. (Hint: your argument must consider all relevant reduced-echelon form

matrices.)
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6. Where possible, give an example of the augmented matrix of a system of 3 equations in 3
variahles with 0 solutions, 1 solution, and infinitely many solutions.
Ao

If one of these cases are impossible, use Theorem 2 to explain why.
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Exam I Review Math 202

Name: Section:

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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Many Perspectives,\Wogksheet Math 202 Class 06
Name: n4 Section:

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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Many Perspectives Worksheet Math 202 Class 06

Name: Section:

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
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(b) Is the system of equations consistent?
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(¢) Solve the above system. (Find the solution set).

0 3olntions
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(d) If the system is consistent, write down a particular solution.

0:3)

Verify that this is a solution three different ways by plugging it
into . the vector equation, 7. matrix equation, and . system of equation.
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Many Perspectives Worksheet Math 202 Class 06

Section:

Name:

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 2 113
2 8 2|2

3 -3 3 3
Xt + X 2 *"3'[; -—[3] 3k, = 3%,43x3 = 3
2 8 A, +2x +Xz =3

A, + §x; tAX; =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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Exam I Review Math 202

Name: Section:

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

/
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(d) S})/an{V, W} where v,w # 0 and W % kv for every k € R.
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Name:

Math 202

Section:

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
3

-

waut- bl
i -1 o
-t v 0
- CL 1 A
o -2 -2
Lo 2 &
(1 ( 2
~ lo -& -2
Lo © ©
Kaes is

2 + e QAQ’}‘-'-»J‘
h
3
2
h-2 [M-0
2
oo
h3] e,

Consisted & h+ 3 =0
&y

=

2
v [ 3R

§

Sa-euh'on/ ‘o-a. e 3

vedkn is MOT M Spas f‘?ﬁu
@
3



Exam I Review

Math 202
Name:

Section:

6. Write the Solution Set of the equation

SERURERR

in parametric vector form.
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Written Homework #3. Math 202 Due 2/11/2016

Name: Section:

W 1 9 1
}i{“ 2. Do the vectors vi = [1} Ve I}}} .and vz = {3} span R3?
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Exam I Review Math 202

Name: Section:

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?
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Exam I Review Math 202

Name: Section:

Matrices and Matrix Equations

T »
LIfA=Ja,...,a,]and x = | : |, write down the formal definition of the matrix product
:BTL
Ty
— —> — . o | omuned)
Ax = [ay,...,a,) | : =X, a4 +--- + Xa Qi
‘r774

2. Compute the following matrix products. If the product is undefined, explain why.
[1 2] [1] = rows of A
A # clamns & X

o i yiol ~(3) 8- ()15

3. Suppose that A = [a; .. .a,] is an m x n matrix. Rephrase the sentence “The columns of A
span R™” as a statement about vectors.

o C.QL'-«MAS 0£ A{' sPdH TRM
S

4. Suppose that A is an 5 x 7 matrix, and that Ax = b.
Find j and k so that X € R/ and b € R¥.
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rooA LN
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Written Homework #3. Math 202 Due 2/11/2016

Name: Section:

6. Let A = E ﬂ . Does the system AX = b has a solution for every b € R2?

You must justify your answer.
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7. Let A= |-3 -9 0 3 |.

0 3 -3 -3
Determine if the system AX = b has a solution for every b € R3.
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Exam I Review Math 202

Name: Section:

9. (No Computation) 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 in QM‘& DU'T

10. (No Computation) Write down a 3 x 3 matrix A whose columns span R3.

3 o |
O R 0
O o0 3

11. (No Computation) Write down a 3 x 3 matrix A whose columns do not span R3.

301
o o 3
Q@ 0 o

12. (No Computation) Can you write down a 2 x 3 matrix A whose columns span R?? Justify

your answer. X £ & - e s SPM _mi

* kX &S
2x3  haa  pivot N eedh oW

‘/ Hoo Can, be oo piuo‘d
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13. (No Computation) Can you write down a 3 x 2 matrix A whose columns span R3? Justify
your answer.

X X
X X
X X
3xa
No. Koo cannot b FND""
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Counting the Possible Solutions Math 202
Sa&n"\ Ot

Name: Section:

D = N

1
1. Let A= |73 :| )
5 " oA
,JO
CA AR oA
(a) How many solutions are there to the equation Ax = 0%( ota

{ &|o 2
3“(0 ~ =%
S 610 ° —

Haw 5 A uniqut gl o

1
(b) Let b= [1 How many solutions are there to the equation Ax = b?
1
- all it 2|\
| ~ |0 =2|-2 | ~ = @ .c;
\ o -4 |-4 2 o
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(c) Let ¢ = |0|. How many solutions are there to the equation Ax = c?
1
{ al | 1 o) [ )
3 4l o|~])o-afe [~ ]S 215
T 6| o -4 |-{ — TR
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(d) How many solutions are possible to AX = d, when considering all vectors deR3?
You must justify your answer.
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Counting the Possible Solutions Math 202

Name: Section:

1 =2
2. Let A = [_3 6]

(a) How many solutions are there to the equation AX = 0?

I -a)] o l l"":*‘ o
["5 el o ~lo to1fo
~e pu'aoi‘
+he ang 0o —m-\a,. s.;Q..kW

(b) Let b= {ﬂ . How many solutions are there to the equation Ax = b?

[ 5
-1

1 -2 5'] : ,.-;.: S'j
-3 6 I-g ™ [o -o«lb

a;,,' rho#

(c) Let ¢ = J How many solutions are there to the equation Ax = ¢?

Hat ann oo—w-\a § e

(d) How many solutions are possible to AX = d, when considering all vectors deR??
You must justify your answer.
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Counting the Possible Solutions Math 202

Name: Section:

3. Let A= [1 3 3]

4 5 6

(a) How many solutions are there to the equation Ax = 6‘7

L3 212) - (€ 3308
Hrew oL £~M--J T re pisot
S 0 e

(b) Let b= E] . How many solutions are there to the equation Ax = b?

o3 2]~ (5 1)

How o o0 ~ Aan N e pioot
Sluton

-~ 1 . . =
(c) Let c = [Q:I . How many solutions are there to the equation Ax = ¢?

PT 2 31 2 z‘( ]
y 56 (2)" -
"tpo p. vot
o o “Mav\a, g0l ho~

(d) How many solutions are possible to AX = d, when considering all vectors deR??
You must justify your answer.
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Ko oo : “M"‘a $'QA&\°M_M

b}._q_&“' ﬂo’?:vo\’ in bl cows =D A\wag les a s
,?;m Mo pivet in ck 3 =) by 0% - Anany 7



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?
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Exam I Review Math 202

Name: Section:

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

M&Mu | 2 -N 0
P2 ~x0
) } Al O
N I 2 -alo
o 0 O |-G
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l' ) * ‘:‘ 0 \(ba LAY Y T <, \
~ o - 0 <& e
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-;) L\g NOAMV:& SQ‘Q“\"‘."

> jRE,E] v
L Qc‘.so.w&j &g&w&MhJ

rl 6 0 xl= —6x3
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Name: Section:
1 1 2 inSepndlent
5. Find h so that the vectors a; = |3| ,as = |4| , and a3 = |h| are linearly
HE R
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Wddt RIVIAL solutor +o
Xla'c "xar; + X a.; =0
INT, PY) ¢ 1 ajo
3 4 Wio
a 5§ 1 |o
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Practice Quiz 1 Math 202

Name: Section:

13. Suppose that z1Vy + T2Va + 23V3 = 0 has a unique solution.
Is {v1, Vg, v3} Linearly Independent? -

%94. Y‘:'_)() =X3':O 'S alwud,d i SG‘Q"‘*"OA
S2 Ha only Lependana nedation

7 4 tniwad ong.
So M veckrs aw 0,‘% :‘r\@k‘u.u-\ﬂl«#

14. Suppose that rli?' + T9Vo + T3V3 = 0 has infinitely many solutions.
Is {v1, Vo, v3} Linearly Independent?

No. o0 - Mkua CaQ-“'h.aM
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15. Does J,'JV" + ToVy + T3V3 = 0 always have a solution? Why or why not?
Yes V + 0V, + 04
(o2 R { 3
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Name:

Section:

11. For each of the following sets of vectors (1) determine if they are linearly independent

You must justify each answer o A-)-(-l -7
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