Y10 WMaths Kuowledae Oraaviser Foundation Tier: Simultaneouns Equations and Linear Inedualities

What must T be able to do? Key Vocabulary
New content: Simultaneous | Two equations which have two
U Solve simultaneons linear edquations using the elimination eduations mkvowvs, A single solutiou is
method true for both equations.
»  Sparx UFG0D
0 Solve simultaneous linear equations using a substitution method | Coefficient A vamerical or constant value
»  Sparx UF57 multiplyivg a variable in an
0 Solve simultaneous linear equations nsivg graphs algebraic expression e.9. 4 in 4x.
>  Sparx UB36

................................................................................................................................................................................................

Elimiviation Method Sulbstitution Method

To solve simultaneouns edquations using an elimination i To solve simultaneous equation using a substitution
method one of the two variables must have the same method, we first veed o rearrange one of the equations
coefficient (igmoring plus/mivns sigws) so that has ove of the variables as the subject

e\ = 23X + B has g as the subject.
.. 2x and 23X or 2x and -3X, 9.4=3 asya )

) ) Step 1: WMake one of the variables the subject.
Step 1 Multiply one or both equations to scale one of the

variables +o have the same coefficient (ignoring sigus). Step 2. Substitute this into the second equation.

Step 2. Add or sulbtract the eduations to eliminate the
variable.

Step 3: Solve the second equation in one unknown,

; Step 4: Substitute the value found back into one of the
Step i Solve the remaiving eduation in one unknown. P original equations and solve for the second unknown,

Step 4 Substitute the value found back into ove of the
original equations and solve for the second unknown,

e.9. Solve:

Y- 2x=1% (eduotion 1)

e.0. Solve: :
2y+4x=06 (equation 2)

2x + 4y =27 (edquation 1 ‘
! 0] ) Rearrange equation 1 to have \ the subject (4 = ..):

2% -5y =-5 (equation 2.)
y=2x+1%

As neither the x nor the \ have the same coefficients, we

weed +o scale up by maltiplying.  is the LOM of 2 and 3. Substitute 2x +17 into the second equation in the place

of 4
Equation1 X 2 Gx + Dy =54 (eduation 3)

3(2x +17F) + 4x = 66

Eduation 2 X 3 Gx —154 = 15 equation 4
01 ! (ed ) X + 51 + 4% = @b

we vow have the x with the same coefficient. To

eliminate ex and Gx we need to subtract them. 10x+ 51 = 66

Equation 3 — equation 4 (being careful of 2y - - 15y) ; 10x=15 i
224=64 =15
y=3 Substituting x =1.5 back into eduation 1
Substituting y = 3 back into edquation 1 M- 2x1.5=1%
2+ AX3D =27 -3 =17
3x+12 = 27 =20
2% =15 Therefore the solutions are x =1.5 and y = 20.
=5 This method will be used wmore often when ovne of the

eduations is a duadratic or a circle, rather than both

Therefore the solutions are x =5 and \ = 3. being linear.



Solving simultaveouns linear eduations using ararhs

_ The graphs = 2x + 3 and 3y + 2x = 5 are shown on the
4 orid.
By using the graph, solve the simultaneous equations
y=2x+3
2 2y+2x=5
The solution +o simultaneous eduations when drawn as
graphs is just where the 2 graphs intersect (cross).
P 0 2 4 Tv this instavnce they cross at (-0.5, 2.)
So the solutions are x = -0.5,y = 2
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