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Lesson 7.6 ~ Properties of Systems of Linear Equations

All of the linear systems that you have worked with so far have had exactly one
solution. But this is not always the case. A linear system can have:

e No solution

e One solution

¢ Infinitely many solutions

Steps:
1. Solvefor y (y=mx+b).

2. Compare slopes (m,and m,) and y -intercepfts (5, and b,).
i. If m#m,, you have two intersecting lines, and therefore there is one
solution (where they intersect).

ii. —If m=m, but b#b,, you have parallel lines, and therefore there is no

solution. . | - XV
//

ii. If m=m, and b,=b,, you have coincident lines, and therefore there are
infinitely many solutions. 4

//

**Equations can also be graphed to determine the number of solutions.

**Short cut for finding slope and y-infercept if equation is written in general form:

Ax+By+C=0

By =—-A4x—-C
. -A ¢
Y= *"B
_ -A . , —C
So...the slopeis m=— and the y-intercept is b=—.



Example #1: Determine the number of solutions of the following system.
-Tx+y=10 —> =TSy =lo
+I%

~144+2y =20 +7x
+ivk +14x y = 7% +10
Zy = ux +20

Z 2 2

y=7x+l0

are HHe Ssame SO
Hese are coirciden~nta)

lides amd bkave ')ﬁ‘FH\‘I"l'E|y
racy solofhions

Example #2: Determine the number of solutions of the following system.
2x=5y=15 —> 24£-5y =15

26-5y=-5 - 25 -2x
ok 2 -By=-2x+15
__é=._2}__5 -3 -5 -5
2 -5 -5 Yy=%x-3

= %’ x + |
* Slopes are -he Same but
y -imtercepts are difrerent

so +hese lines are pamllel
ar~d +~ere s mo Soluhon

Example #3: Determine the number of solutions of the following system.
2x-3y=3 —> 2 - 3)’ =3

S5y =16 -2 -2
% -5Sx -ﬁ - _2x +—3_
Yy = -Sx+le -8 -3 -3
vy = 5x —)

# Slopes are different =0

+Hese lines will CcrosS
once ard bhave one aoluthon



Example #4: Consider the equation x — 2y — 8 = 0. Write a second equation to
form a linear system with
a) No solutfion

X -2y -8 =0
L>char~9im3 C will affect e
y-—im‘)"CrCeP‘l-

[x -2y + 5 =0 '
L row 4he iPES wi ) bove\—!—he SQane
slope ard different y-intercepds

b) Infinitely many solutions
(x-Zy—B——O,) x2 Ex"‘W"b =0 ‘
L’mu IHply or divide by any factor; -
Now He bres Wil have Hhe
saorne Slope amnd y—'n ~tercept

c) One solution

xX-2y -8B =0
L? C\‘“Ohgc >~ ard/or vy coeffcl ents +o
cMch +~e Slope

EJC'Zy -2:=0 1




