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B Linear Equation in Two Variables

An equation of the foom ax + by + ¢ =0 (a, b, c are real numbers
and a and b are not both zero) is called a linear equation in two variables.

____ Generatform M Examples

ax+by+c=0 O 2+3+5-0
® q, b and c are real numbers. e x—y=4 (or x—y-4=0)
® a and b are not both zero = "
(at least one of them is non-zero). 9 3x+2y=6 (or 3x+2y—-6=0)
® x and y are variables. o S5x-Ty+1=0
Each Point Satisfies the Equation Example: Check a Solution
A linear equation in two variables has Is (2, 1) a solution of 3x — 2y =4 ?
infinitely many solutions. Each solution
is an ordered pair (x, y) that satisfies Substitute x = 2, y = 1
the equation. . eumreasiRd 32)-2()=6-2=4
linear equation in two
variables is a straight Yes, (2, 1) is a solution. Q
line.

Graph of a Linear Equation Key Points
Ay

\ o It represents a straight line in the
g (0, 3) 2x+y=3 Cartesian plane.
il o It has infinitely many solutions.
Al (1,1) All the P‘;""‘:‘ o The solutions are ordered pairs (x, ).
is i
I t;:tti,hfg the If we plot all the solutions, we get a straight
S a L Pz - line.
2 -l : equ‘a'l'.lon
il e Examples: x +y = 5, 3x — 2y = 4, etc.
3,-3) @D conpies: 55 =5 329
v
{ “aﬂﬁ L. o
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Pair of Linear Equations

A pair of linear equations in two variables consists of two linear equations,
each of the form ax + by + ¢ = 0, where q, b, c are real numbers
and a and b are not both zero.

Examples of Pairs of Linear £quatmns

2x+3y=5
ax+by+c,=0 o 19 A0
a,x+by+c,=0 e x+y=6 gach .
—2y=4 eqat®ire
where a,, by, ¢;, a,, b,, c, are real numbers e bx—7y+1=0 \wnear :{6 X
and a,, b, are not both zero, 2x+3y—6=0 a:ﬁ y-
a,, b, are not both zero. x—4y=38
o 3x+2y =10
Solution of a Pair of Linear Equations Example: Check a Solution
A solution of a pair of linear equations is an Is (1, 2) a solution of the pair?
ordered pair (x, y) that satisfies both equations x+2y=5 and 3x-y=1
simultaneously. Substitutex =1,y =2:
We need to find the value(s) of xand y 1+22)=1+4=5 ¥ 3)-2=3-2=1 v

that make both equations true. el D aeohtan

gt teprsentatonJ~—eytons

A pair consists of two linear equations in the
same two variables.

o Each equation is of the form ax + by + ¢ = 0.

A solution is an ordered pair (x, y) that
satisfies both equations.

A pair can have a unique solution, infinitely
many solutions or no solution (discussed next).

It can be solved by algebraic methods or
graphical method.

o i o‘_mn\) Learn € Practice € Grow “ﬁ'::‘ghtzf
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Slope = Rise/Run

The slope of a line tells us how much the y—value changes for a given change
in the x—value. It is the ratio of the vertical change (rise) to the horizontal change (run).

___ Formula____J _What doRise and Run Mean?

@ Rise (Ay): Vertical change (up or down)
RISE A;V in the y—direction. /
\
Run Ax @ Run (Ax): Horizontal change (left or right) £
in the x—direction. came e
If a line passes through two points @ Slope (m): Ratio of rise to run. ww
(x1, y1) and (xz, y,), then W
Y2 — V1 Slope tells us the steepness and direction
= Sw e of a line.
X2 — X
Example: Find the Slope pes of Slopes
Find the slope of the line passing through Type 5|°Pe (m)
A(2,0) and B(4, 3 *, Llne rises
(A : ) 434 Positive slope m >0 / from left to right.
1 Solution: . Line falls
il Rise pepveoeel m<0 ‘\. from left to right.
= Run g < »  Horizontal line
3-+ 3 et ol (y = constant).
—r Vertical line
2 4 1Ri5 e=3 2 Undefined slope  Not defined I HE A
L] i 3
PR KeyPoints
A(2, 0) B el is 3 0 Slope is the ratio of vertical change to horizontal change.
“0] 1' 2' 3' 4' 5' 5 TS @ It can be positive, negative, zero or undefined.

Q A larger absolute value of slope means a steeper line.
Q Horizontal lines have zero slope.

@ Vertical lines have undefined slope.

0 Slope helps us compare and graph linear equations.

The line rises 3 units
for every 2 units to the right.

1odaYy
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S e

$lope Formula

The slope of a line passing through two points (x4, ¥;) and (x,, y,) is given by:

4
e Y2 — Y1 cane formo®
What the Symbols Mean? Example I Find the Slope
® (x;,y,) and (x,, y,) are two distinct ;:':guthifj('gpg)":ntges'('ge?';ass'"g
points on the line. s, Sy
. : j Solution: 8 | B(5, 7)
@ y, — v, is the vertical change (rise). V2 — W1 7
: : = - 6 1
® x, — x; is the horizontal change (run). i, e 54
= — 4 1
@ m is the slope of the line. 5=2 3
. L 21 A@23)
Example 2: Find the Slope 3 ¥ I
Find the slope of the line passing Slope = 4 R R S
through C(-1, 4) and D(3, --2). Y 3
Solution: J ;
s C(-1,4)" Example 3: Slope from a Table of Points
! S’\ Find the slope of the line passing through (0, 2) and (4, 6).
_ —2-4 .
= —EL; =5 \ s So!otmn:ﬁ St X y
=T -2 -10 l&il‘l m:4—_—0=Z=1 0 2
_ -3 -2 '
T2 DG, 12 Slope = 1 4 6
Slope = —% 4 '
Key Points
Special Cases o The slope formula works for any two distinct points
Case Points Slope (m) on a line.
) o It gives the same slope no matter which two points
Positive slope Y2 >y (@sx; > x,) m>0 we choose.
Negative slope | y, <y, (asx, > x,) m<0 o Positive slope means the line rises from left to right.
Zero slope Y2 = W m=0 o Negative slope means the line falls from left to right.
st - o @

Fmdthe S\OP i$
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Slope-Intercept Form

The slope-intercept form of a linear equation in two variables is
y=mx+d

where m is the slope of the line and d is the y-intercept (the point where the line crosses the y-axis).

What the Terms Mean? Graphofy =mx +d Key Features

@ m : Slope of the line
* m >0 — linerises from left to right
e m <0 — line falls from left to right
e m =0 — horizontal line
* mis undefined — vertical line

® d : y-intercept
* |tis the value of y when x = 0.

* The line passes through the point
(0, ).

Ay

o The equation is in the form
y =mx +d.

m gives the slope (steepness
and direction) of the line.

o d is the y-intercept.
> X

4 y=x+2

3..

21 .

1 yitercep

--{0’2) (012)
=+ + + + t
;2/12 T e T |

=l

-2

Here, m=1andd = 2.

The line always passes
through (0, d).

This form is convenient for
graphing a line.

Example 1: Identify m and d Example 2: Graph the Equation Example 3: Find the Equation

Find the slope and y-intercept of
y=3x-4.

Here, m=3  Slope=3
andd = —4. Y-intercept=—4
(U! _4)
Special Cases

Graphtheliney = —2x + 1.
y

4
3

1

=af=oF_ 10
-1
-3
-4

Equation Slope (m)  y-intercept (d)  Type of Line o
y=2x+5 2 5 Rises o
y=-3x+1 -3 1 F.alrs The g-i ntere ept o
y=0x+4 0 4 Horizontal tells s where the o
x=2 :

(cannot be written ~ Undefined = Vertical line msm the
in this form) g_amgl o

Lines.

learn € Practice € Grow
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Aline has slope 4 and y-intercept —3.
Write its equation in slope-intercept form.

Use y=mx+d
Substitutem =4 andd = -3.

y=4x-3

Slope-intercept form: y = mx + d

m is the slope and d is the y-intercept.
The line passes through (0, d).

Helps us quickly graph and compare lines.
Works for all non-vertical lines.
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Slope from Standard Form

A linear equation in two variables can be written in standard form as
ax+by+c=0
where a, b, ¢ are real numbers and a and b are not both zero.

Example - Fn he Sope

From ax+by+c= 0 Find the slope of 3x + 2y — 6 = 0.
by = =X —C Solution:
C Here,a=3, b=2, ¢=-6 g 3
= ——X—= ope = —=

Thisis inthe form y =mx +d

a Example 2: Find the Slope

So, the slope of the lineis m = — - :
b Find the slope of 5x — 4y + 8 = 0.
and the y-interceptis d = —% Solution:
Here,a=5, b=-4, ¢c=8

i
$l0pe = Z

Graphical Example Slope, m = — 7 = — _% - %
Graph the line 2x —y 4+ 4 = 0 and find its slope.
Example 3: Find the Equation from a Given Slope

Y A line has slope —2 and y-intercept 3.
31 2x-y+4=0 Write its equation in standard form.
27 y=2x+4 Solution:
1% 2.0) Slope (m) = 2 Given m= -2 andd = 3. Sticdard forfe
< kT Foge Equation in slope-intercept form: y = —2x+ 3 2% 4y-3=0
-2 -1 0] 1 3 Convert to standard form: 2x+y-3=0

21+ Quick Reference Table m

a
Equation (Standard Form)  Slope (m)  y-intercept (d) 0 Fromax+by+c=0, slopem= - b (b # 0).
0 y-interceptis d = — %

x+y-2=0 -1 2
Wﬂ foﬂ’ﬁ 0 Convert to slope-intercept form to easily
2 graph the line.
w'.-\‘ 2x-3y+6=0 = 2
ﬁ W __..‘RS Y 3 o The slope tells the direction and steepness of
the line.
1 3
3x+6y-9=0 =3 2 0 Works for any linear equation in two variables.
eqcaﬂw
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Bl Positive/Negative/Zero/Undefined Slope

Ganita
Manijari

The slope of a line tells us its steepness and direction.
It can be positive, negative, zero or undefined.

Positive Slope | Negative Slope Undefined Slope

m>0 m<0 Undefined
The line rises from The line falls from The line is horizontal The line is vertical
left to right. left to right. (parallel to x-axis). (parallel to y-axis).
ly ‘y ‘y I
2,3) 3] 3.
02 32 (2,3)
2 g o—> 2
i 11
X
B S E T e T R
=11 =] 1 (2’ 1}
23 —2# -2 ¥
Example: Example: Example: Example:
Line passing through Line passing through Line through (0, 2) and (3, 2) Vertical line through
(0,1)and (2,3) (0,3) and (2, 1) 58 2,3)and (2, -1)
=1 . L = — = = = 0 = -‘1 E 3 = __4
"”370’3':1 m=H=?2='1 Sl A T
A (division by zero)
Slope =1 Slope = - Slope = 0 Slope = Undefined
Summary Key Points
Slope (m) Line Graph o Slope tells us the steepness and direction of a line.
m>0 Rises from left to right / 0 m > 0 — line rises from left to right.
m<0 Falls from left to right \ o m < 0 — line falls from left to right.
m=0 Horizontal line (y = constant) > g m = 0 — horizontal line.

Undefined  Vertical line (x = constant)

ﬁwiﬂﬁ“

|
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Slope is undefined — vertical line.
0 Vertical lines do not have a slope (denominator becomes zero).
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A pair of linear equations in two variables can have three possible cases of solutions
depending on the relationship between their coefficients.

Case I: Unique Solution | Case 2: Infinitely Many Solutions Case 3: No Solution
(Intersectmg Lines) (Coincident Lines) (Parallel Lines)
_b _b

az

bz

The two lines intersect at
exactly one point.

x+y=4 and x—y=2

az

b,

Cz

The two lines represent
the same line (coincident lines).

2x+3y=6 and

4x + 6y = 12

—

az

bz Cz

The two lines are parallel

and neve

2x+3y=6 and 2x+3y =12

r intersect.

(Second equation is a multiple of the first) (Same a and b, different c)
red e ¥
x+y=4 v\'; 4 \
'\: 2x+3y=6 2x + 3y = 12
2 4x + 6y = 12
1 3,1) 1 \
- X » > x \. 2 M 3 X
0 0
4 -3 =2 -1_1 /1 3\4 -4 -3 -2 -1_1 12 \\4 -4 -3 =2 -1 ™2 3 4
2 -2 -2 1
X—y= -3 -3 3} 2x+3y=6
-4y -4 -4 9
The pair has a vnique solution e pai infinite 4 .
P q Wi A1 ) The pair has no solution.
x=3 y=1 solutions.
Summary Table Key Points
Case Condition Graph Number of Solutions Lines are o A pair of linear equations can have
one, infinitely many or no solution.
b,
Unique solution % F Intersecting lines  One solution Meet at one point o &gﬁp;':%;g,ﬁ ISt befwaen
a b = Intersecting lines — unique solution.
Infinitely many solutions a—l = b—’ = c—z Coincident lines  Infinitely many Same line Coincident lines — infinitely many solutions.
4 - - Parallel lines — no solution.
No solution g 1 Parallel lines Nosolution  Parallel (never meet) Graph helps us visualize the solution.

Used to solve real-life problems.

piffer® ,ogibi\'lﬁ“ Learn W Practice € Grow W grighte’
UW ‘“"?uturﬁ‘
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BN Graph of a Linear Equation

The graph of a linear equation in two variables is a straight line.
Every point on the line represents a solution (an ordered pair) of the equation.

Graph of 2x +y = 4
2x+y=4 AY

Stepl: Make a table of values.

2x+y=4

T | I A
Step 2:  Plot the ordered pairs
on the coordinate plane.

Step 3: Join the points to get
a straight line.

Table of Valves (2,0)
ol T - - 5 - - > X
- r -3 -2 -1 - 5
X y=4-2x (x, y) Fl
1 2 1,2) 21
2 0 (2,0) Sall
3 -2 (3, -2)
Another Example RS ey ponts
Graph the equation x — vy = 2. g y=x-2 The graph of a linear equation is a
P 9 4 3 0 straight line.
s 2 Every point on the line is a solution
x y=x-2 (x)) f o of the equation.
To graph, make a table of values,
0 —2 0, -2) o plot the points and join them.
2 0 (2,0) o The line extends infinitely in both
directions.
4 2 (4,2) o A linear equation has infinitely
many solutions.
Pt the P astragt
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e Rise and Run Diagram

Slope shows how steep a line is. We can find the slope using the rise and run.
Slope = SUsg
P Run

What do they mean? Example |: Positive Slope

Find the slope using rise and run.

@ Rise: The vertical change S15e — Rise
(move up or down). vy P~ Run
@ Run: The horizontal change 44 43 Rise=3-1=2
(move right or left). Slope = 31 4.3) Rin=4-1=3
Rise e = 2
_ 24 | Rise = 2 — =
Always move from the Run (1"1)/_; o
left point to the right point o T 2
mmwh & 4 + - 4 = X m=-—
) A /) 3.4 5 3

Example %: Undefined Slope

i y A
5 % 5 f 51 4 I
4l 4t 4] (3,4)
4| 0,2 T 4,2 &
21 «©1—e o> 21
14 14 1 ¢ (3.1
-— v <+ —t —+— 1
—q0l 1 2 3 4 5 -10] 1 2 % 4 5
5 & . Rise = 0, Run = 3 Run = 0 (vertical line)
ope = — = — 4
3 Slope = g =0 Slope = % = undefined
m=-1 m=0 m = undefined
ea.
same 1963 ste?’
* pieferent ope! Learn @ Practice ¥ Grow s“\a“
gind the 3 810 ®" o

(©) Online Teaching With Nikita



"Class 9 | Chapter 13 Ganita
_Maths | Two Variables, One Line

[ Positive vs Negative Slope

The slope of a line tells us its direction. It can be positive or negative.
Both show a straight line, but they slope in opposite directions.

Positive Slope (m > 0) Negative Slope (m < 0)

Manjari

The line rises from left to right. The line falls from left to right.
?J’ Ay
8 Example: ¢ Example:
2 E
2 2,2) y=X ) ==X
i Slope, m =1 Slope, m = —1
- R — —— L iti X ti }
p ?(g TR (positive) (negative
-1
(T2 m >0 2-2 m<0
=3 =3
v J
As x increases, y also increases. As x increases, y decreases.
Positive slope (m > 0) — line rises i :
D ke s ¥ Positive Slopes Negative Slopes
0 Negative slope (m < 0) — line falls y=2x+1 (m=2) y=-2x+4 (m=-2)
from left to right. 1 1 1 1
o The sign of the slope tells the direction y= Ex -3 (m= 5) L= —EI +1 (m= _E}
of the line.
o A steeper line has a larger absolute value y=3x (m=3) =-5x  (m=-5)
of slope.
0 Both positive and negative slopes represent m >0 m<0

straight lines.

UWM 0“60"#“6
#:Z htu“"s" Learn W Practice € Grow 9008 oo\ Q
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Horizontal Line — Zero Slope

A horizontal line is a line that is parallel to the x-axis. It has zero slope (m = 0)
because there is no vertical change (rise = 0) as we move from left to right.

Q A horizontal line is parallel

Equation of a Graph of y 3
uorlzontal Line

A horizontal line has 5 ¥ e
equation of the form
y il k (-2,3) 4 4 0.3 @3 o It has zero slope (m = 0).
= «—e 3¢ *~—» o e
" The y-coordinate is the
where k is a constant. 5 L y=3 same for every point on
m X the line.
® y=3 1 ] o) There is no vertical
® y=-2 RSP T B PR R © change (rise = 0).
@ y=0 (x-axis) T | 0 The line extends infinitely
® y=5 £l | in both directions.
All these are horizontal lines -3 1 0 Equation of a horizontal
and have slope 0. | line: y = k (kis a constant).
Slope Calculation More Examples
Take any two points on the line y = 3, Equation Graph Slope
for example (-2, 3) and (2, 3). AT % x P
m=y2_y1= 33 =E=0 y=-1 < 9 > m=20
=X 2-(-2) - —0
Y e & — m=20
(x-axis)
Slope = 0 B T L

) %3
{3 mﬁeﬁﬂt N‘ﬁ‘ s\, Learn € Practice ¥ Grow “:‘::sﬁbmues\ Q
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BN Vertical Line — Undefined Slope

A vertical line is a line that is parallel to the y-axis. Its slope is undefined
because there is no horizontal change (run = 0) as we move from one point to another.

Equation of 2 SLLE m
Vertical Line

A vertical line is parallel

A vertical line has 4 to the y-axis.
equation of the form 2 I

2 3) o Its equation is x = h

o0 = h 2 1 (h is a constant).
; 21 It has undefined slope
where h is a constant. = P

14 x=2 0 (since run = 0).

| Examples: | 20 , -

R o A T [ e S s 0 The x-coordinate is the
® x=2 i B M o B WAL same for every point on
® x=-3 the line.
® x=0 (y-axis) il There is no horizontal
® x=5 =31 ¢ (2,-3) o change (run = 0).

-4 +
All these are vertical lines v o The line extends infinitely
and have undefined slope. v in both directions.
Why is the slope undef* ned? Another £xample Summary Table
yl Graph the equation x = -3
Slope is givenby m = m I aY Line  Equation  Slope Graph
1 4-
For a vertical line, x, —x; =0 (-3,3)31 x=-3 .
(run = 0). N sy “e %= Undefined
-3,0) 1]
Division by zero is not defined. > _'l“ See g ;I
So, the slope is undefined. ';'
o i
(-3, =3) o | X= k 0
Slope = undefined e {
y cent Lines- paths
ﬁz QMSM ' i.!‘- Learn € Practice € Grow guids grighte’
O e possit eutoret
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B Slope-Intercept Diagram

The slope-intercept form of a linear equationis y = mx + c.
Here, m is the slope and c is the y-intercept (the point where the line cuts the y-axis).

2. Identify m and ¢ 3. Another Example

In the equation y = 2x — 3, In the equation y = —x + 4,
y=mx-+¢c T

So, the line has slope —1 and
y-intercept (0, 4).

m=2 c=-3 m=-1

So, the line has slope 2 and

m y-intercepts (0, —3).

— slope (rate of change)

c ~ Yy-intercept
(y-coordinate where

3

2
x=0) 2 4
1

The graph is a straight line
with slope m and it crosses
the y-axis at (0, c).

wore Exampies | KeyPonts

Real Life Tip

Sope | y-itercept | oo Slope-intercept form: The slope tells us how much
Squition (m) (©) o y=mx+c Q ¥y changes when x increases
e o2 . ) ‘ /_" 0 m.is the s{ope. by 1 unit.
0 c is the y-intercept A positive slope means y
(0, c). increases.
y==2x+1| =2 1 4 ; If m > 0, the line rises A negative slope means
o from left to right. decrggses. . 4
If m < 0, the line falls
y=3 3 0 ,__%‘ o from left to right. Symbol.
& fm=0, thelineis 53“",“"’“&“:'“'.
i e ! horizontal (y = c). DHffSEN L
722 2 o The graph is always > Infinite Possibilities! -
a straight line. /

gnders2™ s
ﬁk p\dlw'om Leasn € Practice € Grow
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S Intersecting Lines

Two lines are called intersecting lines if they meet at exactly one point.
The point where they meet is called the point of intersection.

rapof nrctng Lo Another Example

Solve the two equations together.

Y y=2x-1
y=x-+4+2  .1d) ‘5\
. 4
y x =4 = (2) ; 2.3)
From(1): x+2=-x+4 2
2x =2 . y=-x+5
x=1 4 X X
Substitute x = 1 in (1): xl okl S AR
y=1+2
y=3
Thelinesy=x+2andy = —x +4 The lines y = 2x — 1 and
intersect at the point (1, 3). Point of intersection = (1,3) = —x + Sintersect at (2, 3).

Key Points Compare with Other Cases

Intersecting lines meet at exactly Intersecting lines
one point. » Meet at one point

i : = Different slopes
The point where they meet is the » Unique solution
point of intersection.

The intersecting lines have FR e

different slopes (m, # m). ‘?: g eren peck Two roads meeting at a crossing

* Same slope represent intersecting lines.
They represent a system of linear * 2o don

equations with a unique solution. Coincident lines pitferent paths
+ Same line (infinite points) = Can Meet! =
« Same slope and intercept "~ # ths 15 gmwhaﬂ!

» Infinitely many solutions

The graph shows the solution
as a single point.

; ot WOE
ﬁ :ﬁ% Learn € Practice ¥ Grow
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Parallel Lines

Two lines are called parallel lines if they never meet, no matter how far they are extended.
Parallel lines have the same slope but different y-intercepts.

Graph of Parallel Lines Another Example

4Y y=2x+3 Two lines are parallel if their
? / slopes are equal (m, = m,) \ y=—-x+4
2 e, but their y-intercepts are different 2
/ Y= (c; # c3). 14
1
s , > X General form: —— N — > X
1 -3 -2-10 2 3\
y=mx-+c -
y=—-x+1
! -3
If two lines are parallel: \
The lines y = 2x + 3 and m; =m, The lines y = —x + 4 and
y = 2x — 1 are parallel. Ci # G y = —x + 1 are parallel.
They have the same slope (2) They have the same slope (—1)
but different y-intercepts (3 and -1). but different y-intercepts (4 and 1).
Key Points Compare with Other Cases Real Life Example
o Parallel lines never meet. s o e e
They have the same slope Parallel B Never 7 2-‘:‘1 +3
o (my = my). boes |17 ™2 meet - _a;x &
o They have different
y-intercepts (¢, # ¢3). Intersecting . ., Meetat Y ax cl+ 2 The two railway tracks are parallel
o They are always the same lines one point A lines. They never [neet and are
distance apart. always the same distance apart.
! incident ™1 = Mz Sameline y=2x+3 \lel Paths
o ! trgﬁgrlri:]e}s}havﬁ: s;:;ne W"m o s - > l‘! Future! =
Eglue oA ca=c, boints) y=2x+3 “ Lead to amgﬁt g

5\0?‘”
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i Coincident Lines

Two lines are called coincident lines if they represent the same line.
They lie exactly on top of each other and have infinitely many common points.

Example: Coincident Lines LG dRL IR  Check Using Coefficient

AY Two linear equations represent For two lines a;x + by +¢; =0
41 the same line if one equation is and a,x + b,y + ¢, =0,
3 2 3) a non-zero multiple of the other. they are coincident if
2 i ?

=x+1
1 4 o _bh _a

2y = 2x + 2

— ——————» X a; bz C2
S A0l 1 B 3 4 v
=15 Both equations represent
(-2,-1) -21 the same line. m

x—y+1=0 (1)
2x—2y+2=0 ..(2)

X General form:
0 y=mx+c

Thelines y = x +1and 2y = 2x +2 If two lines are coincident: Here, 1 _-1 _1
are coincident. They represent m; = m, y. -2 2

the same line and lie on top of each other. ; aidcz So, the lines are coincident.

Key Points Comparing the Three Cases Real Life Example

Coincident lines represent case  Slope  y-intercept h : p—
the same line. (m) © s P'"""’
They lie exactly on top 5
of each other. ”“mt'"g m#m, ¢ # ¢ X po?.ft
They have the same slope M s =
(m, = m,) and the same e Two ye UW.IH?-'S on the roa
}’-ir11terce;t (e = co). P?irna::l m=m € # ¢ / s represent coincident lines.

/ point They are the same line.
They have infinitely many

common points. S0 Infinitely §ame Line.

Coincident m=m, ¢ =C¢C man i Equatm'ls. “
Geometrically, they look like lines A BT any = 9“"'* ent Equatio X
a single line. points < gnfinite Possibilities!
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by Graphical Method

The graphical method is used to solve a pair of linear equations in two variables by
drawing the graphs of the two equations. The coordinates of the point of intersection give the solution.

Steps of Graphical Method | Example: Solve Graphically

Write the two linear equations. x+y= 5

Make a table of values for each A=Y=
SRt A ke oRs) Step 1: Make tables of values

Plot the points and draw the Forx+y=5
graphs of the two lines on the

same coordinate plane. Ty g kA

0 5 0 =1 42
Find the po!nt of intersection 2 3 1 0 1
of the two lines.

5 0 3 2

Read the coordinates of the
point of intersection. These are
the solution of the equations.

Step 3: Solution Check the Solution Special Cases

® O @00

Substitute x =3, y =2 Intersecting lines
The lines intersect at the point in both equations: » One solution
» (the point of intersection)
(372): For x+y=35:
_ , 34+2=5V Parallel lines
So, the solution of the equations 1N sdlition
For x—y=1:
is e s « (lines never meet)
3=2=1
x=3, y=2 Coincident lines
« Infinitely many solutions
Hence, (3, 2) is the solution. o (bt bt the bk
the same line)
ﬁ solve- Learn W Practice W Grow ¢ mg\.@rl.i
waths 0 otores
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