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| CHAPTER

Linear Equations in Two Variables

CLASS 10 |

Y

0

Simultaneous Linear Equations

Graphical Method of Solving
Simultaneous Equations

Determinants 55

MATHEMATICS PART 1

r( ) THIS CHAPTER INCLUDES

Linear Equation in Two Variables

An equation which contains two
variables and the degree of each term

Cramer's Rule

Equations that can be transformed

in linear equation in two variables

Application of simultaneous equations
%

containing a variable is one, is called

a linear equation in two variables.

o MUST REMEMBER

% Degree of each variable in every term = 1
Y It contains two variables.

% The graph of a linear equation in two
variables is always a straight line.

% Generalform: ax + by +c =0
e

GENERAL FORM

ax+by+c=0

where,
s a, b, c are real numbers.
e aand b are not simultaneously zero.

B 3x-4y+12=0

CONCEPT MAP

Linear Equation
in Two Variables

.

General Form
ax+by+c=0

Graph
(Straight Line)

Simultaneous
Linear Equations
]

[

3 BOARD EXAM ALERT
Questions frequently asked in
Board Exams
@ \Identify whether an equation is
linear or not.

& Wirite the general form of
a linear equation.

@ Find ordered pairs.

@ Draw the graph of a linear
equation.

@ Solve simultaneous linear

.

Graphical
Method

Elimination
Method

=l ) (

Cramer's
Rule
b

equations.

(/] Activity based questions.

.

LINEAR OR NOT LINEAR ?

: Linear Equation in
Eqisiag Two Variables ?

4m + 3n =12 Linear
3x2 -7y =13

2x — 5y =16
Ox+6y—-3=0
0.3x + 0y — 36 = 0
4 5
= =
4xy — 5y —-8=0

Not Linear

Linear

Linear

Linear

Not Linear

4
L

Not Linear

QUICK REVISION

Contains two variables.

I.].egree of ea-c.h vari-abl;e =- 1
Graph is always a straight line.
Generallfc-:rn; : ax + by + c=10

Foundation for Graphical Method
and Cramer’s Rule.
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g’ SOLVED MODEL (Textbook Example)

Simultaneous Linear Equations S;lee ¢ S -3y =8 ()
When two linear equations in two variables P @
are considered at the same time, they are | Salittion ; h

called simultaneous linear equations. ; :
9 Step1 | Given Equations

R

L b g e Xy =2 wes k)
a;x + byy = ¢; . _
Multiply equation (2) by 3.

o sk bt 3+ 30 = 32)

¢ Textbook Point : 9x + 3y = 6 ves (3)
The values of x and y satisfying both Add equations (1) and (3).

equations are called the solution of the 5c -3y = 8
simultaneous equations. + 9% 4+ 3y =6
~ =4 14x = 14

CONCEPT MAP . ™~y

‘ Simultaneous Equations A Substitute x = 1 in equation (2).
* 3x +y =2

‘ Fifid Solution (&, 3) 3()+y =2
| 34+ y =2
* * y = -1

Elimination Substitution
Method Method

g ¥

ELIMINATION METHOD (Standard Steps) o pIa 1L SUARDNI

o Special Type Questions i =» First ADD the equations.
Make coefficients of one variable equal. 5‘ | 3 | Whah Soafliciunts are Tterchanged i « Then SUBTRACT the

i equations. .
Add or subtract the equations. 15x + 17y 21 ! q‘ . |
17 15 1 | =# This reduces calculations
%+ 1y i and saves time. )

3x + y =

Answer: x=1, y=-1 or [(x,y):(l,-l)

Find the value of one variable. Q

Substitute this value in any one equation. f BOARD EXAM ALERT jJuu {x ) COMMON MISTAKES

— Frequently Asked in Board Exams & Wrong sign while adding or
Find the value of the other variable. 888 I A subtracting equations.
Solve simultaneous equations. [hearrect sUbstitutions:
Find the value of x and y. Writing only x or y and forgetting

ordered pair.

Correct Answer Format

Write the solution as ordered pair ( x , y). o
Verify the obtained solution.

Activity based elimination questions.

Complete the missing steps. y

X
= (x:9)=(

I@)) QUICK REVISION :

o Two equations Common solution @ Elimination Method } Substitution Method @ Final answer must be
in two variables. satisfies both | is the standard "~ is also used in written as ordered

equations. i method. simple cases. pair (x, ¥ ).
= | 9 i &
) B o
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.
LET’S RECALL ,n" SOLVED MODEL (Textbook Example)
« The graph of a linear equation Draw graphof 2x —y = 4 Find at least 4
in two variables is a straight line. ™% . Find ordered pairs. ordered pairs.
+ The ordered pair which satisfies | '
LT : x 0 2 3 -1 h 4
the equation is a solution of | | s :
that equation. y —4 0 2 o @_ Draw YJ_{F ;i)i:s and
* The ordered pair represents Ordered Pair (x, ) | (0, —4) | (2, 0) | (3, 2) |(-1,-6) \ J,
a point on that line.
Z/ | Step2 : Plot the points on the graph paper. _ Plot all the
points.

Step 3 : Join the points. We get a straight line.
ORDERED PAIR v

Y 4 .
1 e | | Check that all points
An ordered tte ;
e PRl i weilienps ;. 7) 3T (3,2) m lie on one straight line.
Example : (2, 0) \
' |
| x—coordinate = 2 @ SMART GRAPHTIP
y—coordinate = 0
- ) < Why should we take 4 points?
\ X
# Two points are sufficient to
( A REIGONCERTS S % But if one point is plotted
Every point on the graph Wicorrectly, the graph
7 i becomes wrong.
satisfies the equation. : :
M P btained # Using four points helps to
SIS RRNLE ot g verify the correctness of
from the equation give the graph.
the same straight line. _7 Scale : On both axes || :
\ J Y 1em = 1 unit [ ~) BOARD EXAM ALERT
— = - P ——— * Draw graph of a linear equation.
SPECIAL CASES ) % Find ordered pairs.
c s 5 0 5 C i 2 0 5 | ¥ Plot the points correctly.
—L 8 Flrry = 4 See: 4= ferrly= 2 % State the nature of the graph.
Graph is parallel to X—axis. | Graph is parallel to ¥ -axis. * |dentify the graph parallel to
: X —axis or ¥-axis.
Y A | Y A (2, 3)
! 3T |
S N U il @, 1) Pl 3C ) COMMON MISTAKES S
2 “ g 3= L .
14 | 1+ (2, -1) o Taking wrong value of y.
f—f e O S — + : : X | * Plotting coordinates in reverse order.
X -4 -2 -1 |01 2 3 4 X | 74 -3 -2 |o 1 3 4
11 - ol Correct: (2,3) &
214 : B (2,-3) L Wrong @ (3, 2) (%) J
3l ! gk (2, -3) ¢ Joining points with broken line. |
Ly ! v Y =2 Always draw a straight line.
e . —— e — e ———— e —————— A ——— e I— . 2
| o SUCCESS KEY EXAM TIP \ A QUICK REVISION
Easiest method to get ordered pairs _ ‘ @ Graph of linear equation is a straight line.
N These two steps quickly give @ Ordered pair is a solution of the equation.
Firstput x =0 Next put y = 0 two important points for @ Use minimum 4 points for accurate graph.
Then find y. ﬁe Then find x. @ drawing the graph. @& =x = constant — Graph is parallel to Y-axis.
=R /| @ y=constant — Graph is parallel to X—axis.
o - SUCCESS KEY TEST SERIES | Master Key For All Exams /‘ .
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sl Linear Equations in Two Variables

01 CLASS 10 | MATHEMATICS PART 1 n 5
Graphical Method of Solving Simultaneous Equatlons

Fan) vusLennn S
Graphical Methed

The solution of two simultaneous
equations can be obtained by
drawing their graphs.

colleﬂes 4

x+y=4 (Blue Line) Intersecting Lines

2x — y= 2 (Red Line) Graphs meet at one point.
= One unique solution.

The coordinates of the point of x+y=4 Epgga’ x+y=4

intersection of the two lines 2x-y=2 2x-y=2
give the solution of the equations.
(Textbook Concept)

VISUAL CONCEPT Coincident Lines

First Equation Baoth graphs lie on the same line.

Draw Graph = Infinite solutions

Example :

[ |

{ Second Equatlon } x+2y=4
[ )

|

Digws GfaPh 3x + 6y = 12

Intersection Point

Parallel Lines

Solution [ Graphs never intersect.
(x,7)

= No solution

Example :

@m Intersection Point = (2, 2) x-2y=4

Consider : Therefore, x = 2, y = 2 is the solution.
x+y=4 ... (1)
2x-y=2 ...(2)

After plotting both graphs, Solution by Graphical Mathod Sta'te.the number of solutions.
the two lines intersect at (2, 2). Identify the type of graphs.

Draw both graphs. Write the coordinates of the

. 5 7 intersection point.
m Locate intersection point.
Compare graphical method answers

[x it s 2} m Write coordinates of intersection point. with elimination method answers.
is the solution. State the solution. Activity-based graphical questions
(Textbook Example) are very important.

Therefore,

Example : Intersection Point = (2, 2)

Thersfore, (=2, y=2) ) SRR NISTARL

\

Reading wrong coordinates.

/7.\ Considering nearby point instead
f @] TEXTBOOK OBSERVATION LT of exact intersection.
i i Drawing graph with wrong scale.

For x+2y =4 and 3x + 6y = 12
5 3x + 6y =12
Both graphs represent the same line. - .
Always write the solution as

Hence every point on that line satisfies
both equations. an ordered pair (X , y ).

Therefore, there are Infinite Solutions.

SUCCESS KEY GRAPH TRICK

___ Matureiof Lines — [ Saltion o Graphical Method gives solution by @ Parallel lines — No solution.

Interser.tmg Lines | One unique sol.utlun il intersection point. e St wition-asardarad
Ccln:ldent Lines (Sarrle llne] Infinite solutions o Intersecting lines — One solution. pair (x, y ).

L  Parallel Lines No solution (] Commderlt lines — Infinite solutlorls @ Always dra.w graphs al:t:ura.tel]..r

S
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DETERMINANTS & CRAMER’S RULE

DETERMINANT FORMULA i 5
7

ﬁchuu]

C lages

_* FORMULA BOX
DETERMINANT :

A determinant of order 2 is

written as

Solution :

(5x9-(3x7)

(ad) —
Remember : |

First Diagonal — Second Diagonal
ad — bc

(be)
Its value is

[ ad — be |

(Textbook Formula)

45 - 21

=)

(Textbook Example)

This is only a memory aid for the
) | textbook formula.

MASTER FORMULAE &5 ) CRAMER'S RULE FLOWCHART

D, i'
X = — | =
D ax + liy c
D, [ Find D
D v
Find D,
(Mothing changes) o ‘

Find D,

CRAMER’S RULE

For equatlons

Write equations in form

= . Remember D D, Dy

(Replace What changes?
x-columnn by

Nothing
constants)

Replace x-column
by constants

(Replace
y-column by
constants)

Write Solution

Replace y-column
(%, ¥)

by constants

f Students often lose marks here.
This table helps avoid confusion.

[ x ) COMMON MISTAKES

Writing wrong determinant.

@ QUICK REVISION

@ Determinant = ad — bc
@ D - Original coefficients
@ D, — Replace x-column

Frequently Asked Questions

Q.

Find value of determinant.
Solve using Cramer's Rule.
Find D, D, and D,.

Replacing wrong column in D,.

(] Dy — Replace y-column
Replacing wrong column in Dy,

Fill missing determinant values. D
Forgetting final ordered =¥
pair (, ¥). . D

Complete activity-based questions L

[ ) EXAMPLE USING CRAMER'S RULE

Solve: 2x + 3y = 8
Jx—y =1
Solution :

2 3

D= =(@x(-1))-(3%x3)=-2-9=-11| Dy =

3 =1

p.= |}

1

28’

> | =@xmy-Exn=s-3-n

=(@2x1)-(8x3)=2-24=-22

-1
—11
=22

=q -

(1,2)

‘. Solution :

SUCCESS KEY TEST SERIES | Master Key For All Exams




CHAPTER

' LINEAR EQUATION
IN TWO VARIABLES &

* General form :
[ ax+by+c=0 |
{a, b not both zero)
« Slope (m) = —% (if b # 0)
* |ntercepts :
x—intercept = -——E— {if @a # 0)
y—intercept = _—; (if b # 0)
GRAPH 3
Always a straight line.
Y
(x, ¥}

X X
Ol Y b

Linear Equations in Two Variables f

CLASS 10 | MATHEMATICS PART 1

COMPLETE CHAPTER REVISION
@ (©) i

Two linear equations in two
variables considered together.

m Plot the points.
LY loin the points.
m Get a straight line.

SPECIAL CASES

a;x + by

€y
=ucy | |

—

| axx + byy
+ Solution (x, y) satisfies
both equations.

o Elimination Method * y =k — Parallel to X—axis

| @ substitution Method

J * x = k — Parallel to ¥Y-axis

TYPES OF SOLUTION Z ™ sax+by+ec=0
* Unique solution — Intersecting lines i % e
» Infinite solutions = Coincident lines

+ No solution —» Parallel ines =ro kKR paR:

.~ Solution (x, y) = (1, 2) l

x+2y=7 , 3x—y=5

3 S5y —
) Reduce and solve : —+—Z«——:‘ =2 |
4 x=—yp+1

7 CHAPTER MIND MAP

[l‘_' Linear Equntinn\
| A in Two Vasiables |
g -

Graph of a Linosr

Linear Equations
Equation

il in Two Variables

Determinants &
Cramer's Rule

~

[ Simultaneous

Eguations Reducible
to Linear Equaticns

Find the ratio in which the line 3x + 2y = 7
divides the line segment joining (2, 1) and
{6, 5).

/
— %

00 0000

OLinearEquution: ax + by +ec=0 oD_
- a
Geapbical Mothod @ Stope (m) = T
of Solution O i c . e (7 IR
. x—intercept = —— , y—intercept = s
a

o Simultaneous Equations :
axx + by = ¢,
b
d

™

J

Y
A

ax + by =¢ ,

© Determinant - = ad — bc

m Find at least 4 ordered pairs.

— ) EQUATIONS REDUCIBLE To
LINEAR EQUATIONS

"9¢ ) COMMON ERRORS

|

ONE PAGE FORMULA REVISION

© cramers Rule :

Sechool
&

Collages

@)  GRAPHICAL METHOD OF Y
JS&F SOLVING SIMULTANEOUS EQNS.

* Draw graphs of both equations.

* The point of intersection gives
the solution.

TYPES

Intersecting Lines | Coincidient Lines

XA

One solution

Parallel Lines

Infinite solutions

o Some Important Reducible Forms

ax+ by +c Y
» — = = Linear
px+qy+r
ax + by + ¢ Ix + my + n
Y = i F =» Linear
px+qy+r px 4+ qy +r

. \fm+by+c=v’rf.r+my+n —+ Linear

e Steps to Reduce

i. Clear denominators (Cross multiply).

ii. Remove sguare roots (Square both sides).
Collect like terms.
Rearrange in ferm ax + by = ¢

iii.
v,

Wrong signs while adding or subtracting
equations,

Incorrect substitution after elimination.
Plotting incorrect points while drawing graph.
Assuming parallel lines as intersecting.

Wrong columns replaced in D, or D,.

Forgetting to write the final answer as
ordered pair (x, ¥).

en————  Cramers Rui 3
| ST IE T | b= D,
& B = G biy=a) % b HE e
' D
| ayx + by = ¢ e b e =—
Cross Multiplication Trick = = D, = [ D )
c by ¥
[+ b _‘y = -3—
a a o |
c D,\-' = & 5 (D " 0) |
| (ad) — (bc)
SOLVED MODEL (important) BOARD EXAM EXPECTED QUESTIONS g
Solve the following equations : Mty St Arswer Type (1 Mark) -
BE L 3p=8 and 3% — =i @ Frdxandyif: 2x 4+ y =7, x —y =1
€) Find the graph of : 2x — 3y = 6 &
Solution (Elimination Methad) e If lines 2x + 3y = 6 and 4x + ky = 12 are
Multiply (1) by 1 2x + 3y =8 (1) parallel, find k. o
Multiply (2) by 3 9x 3y =3 - (2) | a Find D, D, and D, for : o
Add (1) and (2) 1ix = 11 Ay Ras gy o
= a Find the equation of a line passing through o
(2, 3) and parallel to 3x + 4y = 5.
Substitute in (1) :  2(1) + 3y = 8 [ x]
243y = 8 Short Answer Type (2 Marks) |
3y = 6 Solve graphically : 2x + ¥y =7, x -y =1 | =
y =2 Solve by Cramer's Rule : |

LAST MINUTE RRVISION ( E B

Linear equation — Straight line
Two linear equations — 3 possible cases
Graphical solution —+ Intersection point
Determinant (Order 2) = ad — bc
D
Cramer's Rule — x = —X = =¥
D D

Practice basic guestions —+ Score more

ay by
ay by
| e by D, = i O [
| ez Bz ay oy
o= D« Dy
p " * D

a Conditions : D # 0 (Unigue Solution)

D=0, D, =0, D, =0 (Infinite Solutions)
D=0, (D, # 0or D, # 0) (No Solution)

SUCCESS KEY GOLDEN TIPS

Practice elimination and substitution regularly.
Draw graphs neatly and accurately.

Learn determinants and Cramer's Rule by heart.
Solve previous year board papers.

REMEMEER ) ?

Concept + Practice + Revision

= 100% Success in Board Exams

ALL THE BEST!

You can do it!

RS
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