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PAIR OF LINEAR EQUATIONS

GENERAL FORM SOLUTION GRAPHICAL MEANING
0X + bly +¢, =0 A solution is an ordered pair (x,y) r
a,%x +by+c, =0 that satisfies both equations. line 1 line 2

vihers 0.12 + b12 40 and The common solution is the poin{:

a,”+b, #0.

Check for (2, 3):
x+3=5 —> 2+3=5

2% =y=4 > A2)-3=1 Their intersection gives the
Therefore (2, 3) satisfies both. common solution.

lﬂing on both lines. / P(x,y)
\%

Each ectua’cion represents
a s’craigH: line in the
xg-Plane.

[ A pair may have one solution, no solution or infini’celg many solu‘cions.J




THREE GRAPHICAL CASES

INTERSECTING LINES

e Two non-parallel lines intersect once.

® one common poin{: —> one solution

. Sgs‘cem is consistent and

independen’c. y

PARALLEL LINES
e Two distinct parallel lines.

no common poin’c - no solution

° Sgstem is inconsistent.

COINCIDENT LINES

* Two equations lie on exactly the same line.

* every point on the line is common —
imcinitel5 many solutions

e System is consistent and dependent.

9 li:y=x+2
Ly y=x+1 2“// =1,
=2x-1
/1" i/lzzfpx-l .
t > X € + t + > X < > X
Tl -2 -1 _of 1 2
Ly y=-x+1 /1"
-2 =) 9
At (0, 1): N o ¥ At (1, 1): v
opes:
For Lz y=x+1 For 1,1 y=-x+1 m,P=1, il = For l;: y=2x-1 For 1,: y=2x-1
1=0+1V 1=-0+1V laromste T ’ ik 1=2(1)-1 1=2(1)-1
y-intercepts: 2 # -1 = lines are distinc Bedll o ball

intersection count: 1

— unique solution

s

intersection count: O >

—> no solution

intersection count: imcini’celﬂ many
— dependen‘t solutions




CONDITIONS FOR CONSISTENCY

a;x+by+c,=0

a,x+b,y+c,=0

J
Z—:— * % Lines intersect. Exac’clg one solution. Ci:z;:iid %é y
b 1 el 1 -
2% _ b Cq Ines are paralle , . .
2 by 7 C, and distinct. No solution. inconsistent. X
)
Q _ b _ S Lines are Infinitely many | consistent and
Qy by € coincident. solutions. dependent . i K

Ay

Compare
2

\

i
b
Qa b, Cy

' EXAM CHECK: First write both equations in standard form.

Cy

and

with signs unckanged.




GRAPHICAL SOLUTION

PLOT THE FIRST LINE

For x+y =5
X 0 5
y 5 0

Points to plot:
(0, 5), {5,0)

Check in x+y=5:
>+ L2 =5

EXAMPLE - Solve by Graph

x-y=1

(5,0)

X+y = 5 A
x-y=1 ]
PLOT THE SECOgD LINE (9,5)
For x -y =1 -
X 1 5
Y 0 | 2 -
Points to plot: «—t
(1, 0), {3, 2) s |

/(1',0)5 '3 4

Check in x -y =1:
3 -2 =1

Solution: x =3,y = 2.

X
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