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Linear Equations in two variables
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1. Methods of solving linear equations in two variables -

a. Substitution Method
b. Elimination Method
c. Cramer’s Method

2. Equations that can be transformed in linear equation in two variables

3. Application of simultaneous equations
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() Ram has 5 marbles .

Shyam has double the number of marbles as Ram

has .

Ram | |q&= & 5 @ & M & Shyam
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coefficients

EXPression : :
4x + 7 3x + 35y — 9

. [
GQUO'\'.\OV\ varieibles constant

4)( -+ 2 — ]OO terms —>  3x, 5y, 9
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- Whatis a variable?
- Avariable is a quantity that may change within the context of a mathematical problem or experiment. Typically, we
use a single letter to represent a variable. The letters x, y, and z are common generic symbols used for variables.
- Whatis an equation ?
- anequation is a statement that asserts the equality of two expressions, which are connected by the equals sign
- Whatis a linear equation ?
- Anequation which involves only those variable whose highest power is 1 is known as a linear equation in that
variable. E.g. x+4=19
- How toidentify if it is a linear equation ?
- The equation must have a power 1 only.
- How many ways are there to solve a linear equation in two variables

-  There are four ways to solve linear equation in two variables



Explain & Elaborate
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Now can the ? of the previous
picture be replaced by any
alphabet or variable ? (Like ory
etc..)

b

_ FAT §H X T 3T hlch TSIl
aEI ! FhT § T Fahd 872

10 birds + x birds = 15 birds.
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If x does not have any coefficient , what
does it mean ?

How are these two equations different ?
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Name: Grade: VIII
What is the solution to this equqtiom Linear Equations / Linear equations in one variable
dx+8=16 -Ox-1+4x=3 Z(X_4):3X_9 1. Solve for unknown.
a. x+4=9
R o
d. 4(k4+ 2)=15 W -
¢ ()).(()5

2. Identify the number.
a. Five times a number is equal to 54.
b. Half of the number is 120

. I thought of a number. If I multiply this number by 9, the number will be 117 .
1 of a number is 105
5

.Q_O

3. Write an equation and solve.

a. Three times Jack's pocket money is 90. What is his pocket money?

c. A student has obtained 55% marks in a test. If the student scored 49 marks, find the
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Ex. (1) Solve the following equations.

(i) 2(x - 3) = % (x + 4)
Solution: Multiplying both sides by 5

(i) Ox -4 =6x+29

Solution:Adding 4 to both sides
10(x-3)=3(x+4)
So10x-30=3x+ 12

Ox-4+4=6x+29+4

1 1 oy =
Adding 30 to both sides Ox = 6x + 33
* 10x =30+ 30 = 3x + 12 +30 Subtracting 6x from both sides
10X = 3% + 42

S9X-6X =6X+ 33 -6X
Subtracting 3x from both sides

L 10X - 3% = 3%+ 42 - 3x =3

W Tx=42 Dividing both sides by 3
Dividing both sides by 7 i 33

A ? el

T =11
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Solution: Method I Method II

) I
3 +5a=4 . Subtracting % from both the sides, / \
Multiplying each term by 3 : 5 5 )
9 | = 4 50 == Sd=7
3x 3 +3x5a=4x3 : 3 3 3
L2+ 150 =12 : . Sa= % Now let us see
15a=12-2 | i something new .
150 = 10 : L=y What if two
0 ; Dividing both sides by 5 different things
a=— .
. : sa 101 are related by a
o ; 5875 single equation ?
3 : )
| a= 5
A
If A, B, C, D are nonzero expressions such that = B D then multiplying both sides /

by B x D we get the equation AD = BC. Using this we will solve examples.
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Do you observe 2X + 17 has only one

2 X + 1 7— 40 variable x , while 2x + 17 y = 40 has two
o variables x and 7 ?

2X+17y=40
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Take bananas as X
Oranges Y

Total number of
fruits =1000

Relate them .
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An equation has two side, left hand side and right hand side with an equal in between
Eg. x + y =25 is a linear equation

There are many ways of writing linear equations, but they usually have constants (like

"2" or "c¢") and must have simple variables (like "x" or "y").

Examples: These are linear equations:
y=3x—-6
y—2=3(x+1)
y+2x—-2=0

=5

y/2 =3
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But the variables (like "x" or "y") in Linear
Equations do NOT have:

(1) Exponents (like the 2 in x?)
(2) Square roots, cube roots, etc

XXX

Examples: These are NOT linear equations:
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o 3x+2y=19
e XxX+y=8

We can start with any equation and any variable.

Let's use the second equation and the variable "y" (it looks the simplest equation).
Write one of the equations so it is in the style "variable = ...":

We can subtract x from both sides of x + y = 8 to get y = 8 - x. Now our equations look like this:

e 3x+2y=19
e y=8-X
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Now replace "y" with "8 - x" in the other equation:
e 3x+2(8-x)=19

Solve using the usual algebra methods:

Expand 2(8-x):

e 3Xx+16-2x=19
X=19-16
X=3
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No. Equation Is the equation a linear equation in 2
variables ?

Adm + 3n = 12 Yes

3¥ = Ty = 13

V2x-5y=16
Ox + 6y -3 =0
0.3x + Oy =36 = 0

S O B Wl DN =

4 5
x ¥

7 4xy — 5y - 8 =0
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Solve the following simultaneous equations (Elimination Method). 5x - 3y =8; 3x +y = 2

Method I : 5x - 3y =8. .. (I
I+ y=2:... @

substituting x = 1 in equation (II)

Ix + y=2
Multiplying both sides of § BRL b = 2
equation (II) by 3.
3+ y=2
O +3y=6... ()
5x - 3y =8 .. () = y=-1
Now let us add equations (I) solution is x = 1, y = -1; it is also
and (III) written as (x, ) = (1, -1)
5 - 3y =8
*0x + 3y =6
l4x = 14

= 3 =2 1
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Method I : 5x - 3y =8. .. (I

x+y=2... () substituting x = 1 in equation (1)

Multiplying both sides of

Ix+ y=2
equation (II) by 3. § BN § = 2
9% +3y=6... ()
T3k FE2
Sx -3y=8.. ()
Now let us add equations (1) o ==
and (III) solution is x = 1, y = -1; it is also
5x - 3y = 8 written as (x, ) = (1, -1)
+*0x + 3y =6
14x = 14

=]
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Solve the following simultaneous equations (Substitution method). 5x - 3y =8; 3x +y = 2

5x-3y=8... (O Substituting x = 1 in equation
3 X+ ¥V =2 ... () (III).
Let us write value of y in terms
of x from equation (II) as y=2-3x
Yo="2o= 3X sx o AHE) 5 P
Substituting this value of y in Sl S B |
equation (I). .y = -1
e x =1, y = -1 is the solution.

e X M2 3X) =18
= S5 x—6 +9x =8
* 14x - 6 = 8

- 14x = 8 + 6

. 14x = 14

x =1
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http://www.youtube.com/watch?v=wV3W7ubo0RM
http://www.youtube.com/watch?v=YFGTpSkfT40
http://www.youtube.com/watch?v=wrIAFfZBoBM

Determinant and cramer’s rule

Cramer's Rule - 2x2

AKX+ By = Q6 X - by = G
BX —4y = - Oy X baY = (2

X = Ox/p N =Py

- 0O, b\ -1 C bl
> A2 bax Dx C:_ b
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http://www.youtube.com/watch?v=vXqlIOX2itM
http://www.youtube.com/watch?v=g4D9iN3CzKU

