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Use substitution to solve the simultaneous eguations
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Linear Simultaneous Equations - Elimination

What are simultanecus linear eguations?

When you have rmore than one equation in more than one unknown, then you are dealing with
simultaneous equations

Anequation is linear if none of the unknowns init is raised to a power other than one

Solving a pair of simultaneous equations means finding pairs of values that make both equations
true at the same time

Alinear equation in two unknowns will produce a straight line if you graphit... linear = line

A pair of simultaneous equations will produce lines that will cross each other(if there is a solution!)

How do | use elimination to solve simultaneous linear equations?

Step 1: Multiply one {or both) of the eguations by a constant {or constants) to get the numbers in front of
one of the unknowns tamatch

Step 2: If the matching numbers have the same sign, then subtract cne eguation from the other. If the
matching numbers have different signs then add the equations together

Step 3: Solve the new equation from Step 2 to find the value of one of the unknowns

Step 4: Substitute the value from Step 3 into one of the onginal equations, and solve 1o find the value of
the otherunknown

Step 5: Check your solution by substituting the values for the two unknowns into the original equation
you didn'tusein Step 4



Worked example

9 Solve the simultaneous equations:

=2x+4y =5
4x -5y =-17
LABEL THE
~2x+4y=5 (D EQUATIONS
=-5y==7 (2
WE ONLY HAVE TO
B MULTIPLY ONE OF THE
1G] Aw=Gy=F EQUATIONS HERE
STEP 22 —4x+8=10 THE SIGNS IN FRONT OF
- THE 4's ARE DIFFERENT,
+ (4% = Sy=-7)
S0 ADD
3y=3
STEP 3 y=3+3=1
S5TEP 4 4x-5(M=-7 é——{-tﬂm EQUATION (2)
dx=-2
x==0.3
STEP 5 -2(-051+4(11=5 h&USING EQUATION (1)
1+4=5
5=5 v

k=-05 y=1



Linear Simultaneous Equations - Substitution

What are simultaneous linear equations?

When you have more than one equation in more than one unknown, then you are dealing
with simultaneous equations

An equationislinear if none of the unknowns initis raised to a power other than one

Solving a pair of simultaneous equations means finding pairs of values that make both equations
true at the same time

Alinear equationin two unknowns will produce a straight line if you graphit... linear =line

A pair of simultaneous equations will produce lines that will cross each other (if there is a solution!)

How do | use substitution to solve simultaneous linear equations?

Step 1: Rearrange one of the equations to make one of the unknowns the subject (if one of the equations
is already in this form you can skip to Step 2)

Step 2: Substitute the expression found in Step Tinto the equation not usedin Step 1

Step 3: Solve the new equation from Step 2 to find the value of one of the unknowns

Step 4: Substitute the value from Step 3 into the rearranged equation from Step 1to find the value of the
otherunknown

Step 5: Checkyour solution by substituting the values for the two unknowns into the original equation
youdidn'trearrange in Step 1



Worked example

’ Solve the simultaneous equations:

© 3x+5y=—-9

y=1-9

LABEL THE
EQUATIONS
3x+5y=-9 (1)
y=1-9% @
y IS ALREADY THE SUBJECT

OF EQUATION (2, SO WE
CAN SKIP STEP 1

STEP 2: 3x+5(1-9x)=-9 SUBSTITUTE EQUATION @
3x+5-45x=-9 INTO EQUATION (D

—42x=-14

—

STEP 3: x=—44+(—42)=§
— 1= —
STEP 4: y_q_g(g)_q_g__z e“E’US!NG EQUATION ®

STEP 5 3(h)+5(-2)=-9 b&vuswe EQUATION (D

1-10=-9
-9=-9V




