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1. A system of linear equations has -
i.  Infinitely many solutions,
ii.  Exactly one solution, or
ili.  No solutions.

If the system has no solutions we say it is inconsistent, otherwise for (i) and (ii) we say the system is

consistent,

Using the equation indicated below, create a system of linear equations with two equations and two variables
for each case. Solve the system algebraically and represent it graphically using lines,

Case i. Infinitely many solutions

10 (OIM5>

(2 I o)
Xp— Xy = mﬂ« E"fu 05 -
bl -2n, =0 S ' Lo and 2,
f : C( - : / )
/ ; . o )
Sb O e Ly o L = s : ?
e A é RS M :
[ o, D
. ¢ »-w?f”?ﬁw,ig‘ﬂ, ~03
—~ 10
Case i, fxactly one solution .
" 03 -
%/g b /y,',;"r)() \»\ ’gué
£ - e,
.
> 3y =3 =0 = A =
— 10 -5 5 10
D k=2 =y A
(1 4 —~05 |
S G
Wy TS e
=7 -)Z‘f{
—10
Case jii. No solutions Wy 0,-3 ,5
: (%
- 5, Go)
Qi}{% - f‘){;g s % /
£} i};» —10 % . 3 0
) ; ) : A,
ALY T SR 7% &5
-05 o
i
~10




2. Find the point of intersection of the lines x; +2x,
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3. Given an example of a matrix 4 with the indicated dirnensions;
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4. Is (3,4,-2) asolution for the following system?

Sx; =Xy +2x, =7
—2x, +6x, +9x,
~Tx, +3x, = 3x,=-7
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5. Solve the following systems of linear equations by following the indicated steps:
X~ 2%, +x; =0
1. 2x, —8x, =8
—dx, +5x, +9x,= -9

a) Write the augmented matrix. f) —r,+n
b) 4?"1 “f“f"3 g) 2;~2 "}“Fi
¢) i;ﬂ h) Record the solution.
2 . . . .
2 i) Check your work by plugging in solution
d} 3r, +r in the initial system of equations.
e) 4r +r
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c) —5m+r 1) Record the solution.
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) Try+r,



}
~ Y
P T
i oy
nJm )
v .
= —_ O
s Oy
E - I
3 - <
= 14 a
o Lo
m_w =)
: » &
= > :
Mb «J < —
= 3 _
3 o
w!lf.ll..lblt....l.llll..m o - -
3 L 0
I S
m R e -
Foet
> . o O
2 Wy D TN <o
z O <o
2 -~ O - A L
g b o0 e
g L 5
Sy o -
b e L P
= -7 S ey C e
7 e ¥
WJ Wy “ D0y ae
] ‘ PR
&n - _— Ce oy O = A - -
vn : : W ]I..L\(T%.w — ¢ _Vn. w i .3 \J.w..w .mwf A.a“/ umm.
w e o S < g
x S - . i w — .
= I T Y = T SO S T T
2 o+ & & R - S
= e c -
£+ a I s
] _ 1473 ; 4 2 k g
WU . e 3 Q )
3 ~ < = DT &
= o
= R B m@m o bod e
3 =




X, 3%, +5x; - 2x, =0
X, +8x; = -4
iii.
2x, =
X, =1
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iv. X, +4x, +3x, =2
2%+ Tx, +x,=—2
i L ok
L0 ] Resn, ]

By
S {82

CobA SR

i

O
-

O —om
y

!
\\ﬁi& mg&ém % “t'""“&%! wm«im?@u

Q; xu))@n}%,ﬁ.,,,}

-~

S

%

}
w@m m/)ﬁ VS

ot om0l g 1
5 O : ! A 7o 0 P
I R R R
b o o 0 4 0 y
0 o 114

1o

L M4 0 0 o [MoFa

5.0 T Ssgr Lo 40 0 A% |

B op —dl L e~ *' =y

{0 | 8/ | 60 40 <"’f’§f""J

0 *'i [ i J o0 0 4 i
30

- -ty [ booh l{ - 9 1

:j i “‘2’ _Qrﬁwﬁ'r?) l' ; \!

IR VAL A T B

p L2 -8 i} v

! \E _/ LMQ “"‘Q 5 | 55?}«

LA
4 l.a‘fi:’,??
5

iﬁfg?@ e

M.Q}w(égw

Sf W)

ﬁ”f ven A4

\
£

T



X, -3x,=8
V. 2%, +2x, 4+ 9%, =7

X, + 3x,=-2
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7. Mark each statement as True or False and justify your answer
.

“Telse, 1. A 5x6 matrix has six rows. B

< ,Q ii.  The solutions set of a linear system involving variables x,,x,,...x, is a list of numbers
J .
A0 (5;.8,....5, ) that make each equation in the system a true statement whcn the values s,,5,,.
are substituted for x,,x,, — q;*-“wmw IO o /OJMA ‘f*@;g f},xf'yg/‘ ,u . W
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8. The following augmented matrices have been transformed by row operations into echelon form.
Determine if the corresponding linear systems are consistent (no further row reduction necessary).
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9. Find the elemeniary row operation that transforms the first matrix into the second, and then find the
reverse operation that fransforms the second matrix into the first,
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10. Determine which matrices are in reduced echelon form, which ones are only in echelon form, and which
ones are in neither form.
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11. Row reduce the following matrices to reduced echelon form. Circle the pivot positions in the final matrix
and in the original matrix, and list the pivot columns.
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12. Find the general solutions of the systems whose augmented matrices are given below:
1 -3 0 -5
-3 7 0 9
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13. Mark each statement as True or False and justify vour answer.
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In some cases, a matrix may be row reduced to more than one matrix in reduced echelon form,

using different sequences of row ?pcratwns ¢M s
sehalou SForuns oy ke dieasut ¢
A leading variable in a linear system is a varlaée that corresponds to a pivot column in the

coefficient matrix.

If one row in an echelon form of an augmented matrix is [0 0 0 5 0], then the associated

linear system is inconsistent. AN ﬁ,%)\j.,!ﬁ)i@“?;@«uv S'XL{ =0 =) %ﬁﬁ =0
p
The reduced echelon form of a matrix is unigue.

Whenever a system has free variables, the solution set contains infinitely many solutions.
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14. The following exercises represent a matrix using a schematic notation where entries denoted m may have
any nonzero value, and entries denoted * may have any value (including 0).

Suppose that the following matrices each represent the echelon form of the augmented matrix of a system of
linear equations. For each matrix, determine if the system is consistent. If the system is consistent,
determine if the solution is unique. You must justify your answer.
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15. In the following exercises, determine the value of /4 so that the matrix is the augmented matrix of a

consistent system of linear equations.
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