Algebra Simultaneous Equations

topic notes

By substitution The method is to re-arrange one of the equations in the form 'x=' or 'y="

and substitute the value of x or y into the second equation.

Example #1
Ax—Ly=2
x+2y=73
re-arrangingli x=3-2y

substituting inte (1 forx 33 -2y1-oy =2

Q-fy-oy=2
Q-2=6y+oy
fBy+oy=9-2
1y =7
7
Y
substituting for ¥ in {11 x=3-2
x=3-4

Q
(ii

(iii
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Example #2
2x—y=3 i1
Sx-dy=2 {1
re-arranging (1 y=2x-3
substituting for ¥ in {11 Sx-d(2x-3 =2
Sx-Bx+l2=2
Six=2-12
-ix=-10
10
r=—
3
x=33
L o 10
substituting for x in y=2 Y -3
20,
3
=6%-3
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Example #3
-2y =7 {1
Tx+2y=3 {1
from (i x="T7+2y {111
substituting for xin (11 {7+ 2y) +2p =73
49+16y =73
16y =3-49
_ 46 23
4 16 B
y= 2%
o S 23
substituting for v in (1u x=T7+2 5
x=?+ﬁ=?+ 53
g
3
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By elimination - Here one equation is altered to make one term in each equation the
same(disregarding the +/- sign). These terms are then added or subtracted to eliminate

them.
Example #1
2x—3y=05
Axty=2
multiply (11 by 3, thenadd 0 & i
2x-3y=>5
Bx+3v =6
11x =11
x=1
substituting for x 1n {1 2-3y=2
-3y=5-2
-3y =13

y=-1
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Example #2

Sx—2y=1 i1
x—iy=3 (i1
multiply (11 by 5 and subtract
Sx—2y=1
Sx-15vy =13

thiz becomes :
Sx—2y=1
Sx+1hy=-15
13y =-14

14

-, --1
13 Y =

¥

substituting for ¥ 1n equation {11

x—3 _—14 =3

12
x+£=3
13

x=3—£
13

x=3-3%

P
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Example #3

dx—oy=4

{1
Axt+by=3 {11
multiply 1 by 3 multiply (11 by 2 then subtract
fx—10y =12

-{bx+12y=6)
this becomes:

fx-1oy =12
-bx-12y=-6
f
2ly=6 =-—
4 T
__2
7y

substituting for ¥ in 01
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Using graphs - For two separate functions, first write tables for x & y. Then draw the
graphs. Where the graph lines intersect is the point that satisfies both equations. Simply
read off the x and y values at the point.

The reader may wish to verify the result by one of the other methods given above.
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Example - by a graphical method find the coodinates of a point that satisfies the equations
Xx+y=5 and y-2x=-2

First draw your table, rearranging each equation to make 'y' the subject

X 1
y = 5-X 4 '3 | 2
y = 2x-2 0 |2

Then plot the coordinates for each function, drawing straight lines through points.

Where the lines cross gives the solution (2.3,2.7) One decimal place is usually sufficient.
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