8.2 Number of Solutions of Linear Systems

Math 10 Number of Solutions of Linear Systems

When two lines are graphed on the same grid, they do not always have exactly one point of intersection.

Consider the following systems of linear equations.
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These lines are Parallel. These lines are _Coincidental .

This system has 0 _solution. This system has mﬁmjﬂy_mq_ﬁghﬁm&,

Intersecting Lines Parallel Lines Coincident Lines
one solution no solution an infinite number of solutions
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different slopes same slope same slope

y-intercepts can be the same or different y-intercepts same y-intercept
different.




How many points of intersection does each of the following systems have?

a)y=—%x+4 b)y=§x+1 ) y=3x—1
x+2y=4 6y —4x =6 y=2x—1
i by=xre > slopes are different
Y:-z‘X*Z y=%x*l .
| . one solution
> slopes are equal -> Slopes are equd

5 y-int are equal
.~ coincidental lmes

_ . infinitely many
.". no solution solution's

->y-int are different
. paraliel lines

It is possible to determine the number of solutions by comparing the coefficients of each equation, thus avoiding
the tedious task of sketching lines on a grid, or converting each equation into slope-intercept form.

a) 2x + 3y =12 b) 10x+ 15y = 60@ o) x+2y+4=00
2x+3y=20 4x + 6y =24@ 3x+6y—12=0
s coefficients of x @ divide each term by5 @divide each term by 3
qndyareth same 2x+3y=12 xt2y-4=0
in Tch eq_uai:l;\mr @divide each term by 2 x+2y +4=0
.~ lines are -
paraliel or coincidental 2x+3y =12 »coefficients of x
- constants are diffevent same a]_ua+lbn$! and y are the sm?e *
o ll'ms are m} exx:"y . cogm'denfal < Cons":ﬂn*s are dl fmn
+he same . (one is -4 ,the other is +4)
. parallel lines n'r:)ff?[ienlz many . paraliel lines
solun .
. no solution .". no solution

Assignment: handout



