V10 WMaths Knowledae Oraaviser Higher Tier: Eduations and Tvedualities

What must T be able to do? Key vocabulary
New content: Simultaneous | Two equations which have two
O Solve simultaneous linear edquations using the elimination equations unknowns. A single solution is
method true for both equations.
»  Sparx UFGD
O Solve simultaveous linear equations using a substitution method | Coefficient A numerical or constant value
»  Sparx UF57 multiplyivg a variable in an
0 Show graphical inequalities algebraic expression €.g. 4 n 4x.
»  Sparx U747

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

Elimivation Method Sullpstitution Method

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

e.0. = 2% + D has y as the subject.
€.0). 3x and 3x or 3x and -2x, 24 ! !

_ _ Step 1: WMake ove of the variables the subject.
Step 1 WMultiply ove 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 sultract 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 equation 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.9. Solve: )
24+ 4x=06  (equation 2)

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

2x-5y=-5 (equation 2.)
y=2x+17%

As veither the x vor the y have the same coefficients, we

weed +o scale up by maltiplying. 6 is the LOM of 2 and 3. Substitute 2x +17 into the second equation in the place

of y

Equation] X 2. Gx + By =54 (equation 3)
0‘ ! 0' 2(2x+17) + 4x = 66

Equation 2 X2 x -15y=-15 (equation 4
”‘ ! ”' ) K+ 51+ 4 = 66

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 (beivg careful of &y - - 15y) ; 10x =15 i
234 =64 K215
i=3 Substituting x = 1.5 back into eduation 1
Substituting y = 3 back into edquation 1 M- 2xX15=1%
2+ A XD =27 H-2=17
3x+12 =27 §=20
2% =15 Therefore +he solutions are x =1.5 and v = 20.
=5 This method will be used wore often when ove of the

eduations is a duadratic or a circle, rather than both

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



@raphical Tnegualities

i To plot and shade graphical inequalities, start by considering a vormal live (ignore the ineduality sign). If the ineduality
does vot nclude +he equals +hen it is drawn as a dotted line, if i+ does nclude +he eduals i+ is drawn as a solid live.

e.0. draw straight lives and indicate the region R that satisfies the inequalities x >4, y>x, X +y<7
9 9 9 q Y Y

First, plot onto a graph the lines x =1, y = x avd x + y = 7. The first two graphs will be dotted lives as they are just >

while the final graph will be a solid line as it is <. Having drawn the 3 lines, we veed to decide which side

of each line R may lie.

) ) X >1

3 A ! 1> X, " Pick any point on the grid which is vot on the live you
; are checking avd substitute i+ into the equation. If
— the resulting ineduality is true, then the point you
i 7 picked is on the correct side of the line. If it is false,
g yout want the other side.
E 6
i e.q. Testing x>1
5 The coordinate (3,0) is not on the line x =1.
Substituting into x >1. 2 > 1. True. So we want to
4 5 be o the right of the live x > 1 as indicated by the
; T\ arrow v the top left.
i 3
; Repeat for the other 2 lines
2 Using (3,0) again with y >x 0> 3. False. So we
i need to be the other side of the diagowal live y > x
1 (arrow in top right).
/ Using (2,0) withx+y<7  2+0 <7. True. So we
; ) P Xuant to ‘below’ the diagonal line x + y < 7 as ndicated
g 1 2 3 4 S 6 7 8 by the arrow in the bottom right.

Finally, the region which is +rue for all 3 arrows is the
triangle in the middle, labelled R
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