SIMULTANEOUS EQUATIONS
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1 Introduction to simultaneous equations

Solve simultaneous equations

Mixed examples

Word problems

Solve simultaneous equations graphically

Solve simultaneous equations graphically
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Simultaneous equations, one linear and one quadratic. Solve graphically

Simultaneous equations, one linear and one quadratic. Solve
algebraically




Solve these Simultaneous Equations

1 3x+2y=8 2 2c+3d =13
Bx -2y=8 2c-d=1
Add 3 Y TAKE Ld=- 12
X —Z Cuace d=33
I = Sa 'Zy = 2¢c+34 :_' Cle e,
o S5x 2 -2l / 2C+3‘3:‘3 2¢-a=|
3 +2y =3 g =8 2ctazu 2x2 3
3x2 +2y= 8 u.:';_ | =L
6+ly=8 Tyrly=| 7
3 3a-bz=5 4 -3c+3d =-
Ba-b =9 3c-d=11
TAKE -2a = k% rdd A =2
=242 A=
~ 3(_ —d: ll
=5
f:z—bb-'—s 3¢ -12 0
e -b=73 3¢ =11
h= | ¢ = b
tlecu clecle .
Ca-b = 4 ~3¢ +34A= -4
5:2 \ _3,‘1,‘.\—3’(\
- ~12+3
9 =1/ —a:q4
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Remember

1) The sign of a term is the sign in front of it.

2) To cancel a term with

OPPOSITE SIGNS A D D
SAME SIGNS TA KE

3) The rules for negative numbers
3-5=-2 3+-1=3-1=2
3--1=3+1:=4 -9-11=-20
~2--4:z2+4:2

4) Find the values of both letters.

5) Check by substituting that the answers
are correct



Solve these simulataneous equations

1)  2x+y=7 2x +y=17
3x-y=3 2x2 ty =7
Add q1—3->7
Sx=10 - 3
X =2 Y
X=Z__,y:3
3) 2x+3y=8 timsby2 L téy =16
4X+2y:8 4X+2y=8
= TAKE =8
71135 8 L;;:L
y=1 2x4+3x2>%
2+6=8 xelys 2
2= 2 | ‘
oAq =10
5)7X+3y=26ﬁmesby2 4 + 6y =SL
4x + 2y = 16 timesby 3 12¢ + 6y = 4&

TAKE 2x = 4
J-

by +29 = 16 "z
A=l x=2.y=
LH‘L‘ij:(G
& +24° (€
2426
9=4

2) 5x+3y=23 S +3q = 2]
5x -y =19 y= Sy +3xl=23
Sx+t3=2¢
=k
TAKE LZ:' 5J)LO
X =&
x:{.,y:\
4) 2x + 3y =12 2x + 3y =12
Bx -y = 13timesby 3 13— 3y =34
2145:!1 Md V1 = S|
273 2x3t3y=t =3
6(—{-,:‘2.
34=6 - -
3:2 x=3%,y=2
6) Bx + 3y = 14 timesby 4 20x + ’27"—" A
6x -4y =-6 timesby3 18X —I2y= -I8
rad 38x =38
Soc +34= I x|
x = | x=\ ,y=3
S-scl'l'zj';“"
'S 1—3.3:!‘1
3-3—-‘1'
.17-3



1)

2)

3)

4)

5x + 3y = 19
2x+ 3y =13
X =2 3:3
ox -2y = 1
X-2y=_
x=1 y= &
3x -2y =7
2x+2y =8
J:j 3':—
2x+4y =8
-2x + 5y =1
xX=1 3:‘

S)

2x+ y=7
X+2y=5

X=3 y=

2x-2y=6
3x+ y=13

5x - y=7
4x + 2y = 14
x =2 7!:

3x-4y =7
2x-2y =6

jzg j':z

S

10)

11)

12)



Simultaneous Equations - write simualtaneous equations for each question and solve them

t c
1 2 cups of tea and 3 cakes cost £4.20
24 + 3¢ = 420

4 cups of tea and 1 cake costs £3.90
Uk +¢ = 340

How much is a cup of tea? 75p
How much is a cake? a0p

L y
2 4 cansand 3 crisps costs £3.40
LY +37 = 3&0

3 cans and 6 crisps costs £4.05
P Ix +Cy = o3

How much isa can? S3¢
How much is a bag of crisps? & Op

3~ +4b =61
N+ 2b= 3l

3 3 nutsand 4 bolts cost 69p

1 nut and 2 bolts cost 31p

1 nut costs? TP
1 bolt costs? 12p

4 4 screws and 2 nails weigh 17 grams. &S +2n =177
3 screws and 5 nails weigh 32 grams. 35 * $A=32

1 screw weighs? 154

1 nail weighs? ¢~ yj



Solving Simultaneous Equations Graphically
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Solving Simultaneous Equations Graphically
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Ax

\\

] }‘i I §$ ¢
y+2x:8 3*2«—(’;2
3y +2x =12 Answer x=3 y=2

Y

B
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7 7
& Vi
11/
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y+x=8

3y =4x+3 Answer x=3y=§

y+2x=8
whenx= 0,y = § plot(0,3)

wheny = 0,x = 4% plot (&, 0)

3y +2x=12
whenx =0,y = L plot(0 %)

wheny = 0,x= & plot (6,0)

y+x=8
whenx=0,y =% plot(0,%)

wheny =0, x = § plot (&, 0)

3y =4x+3
whenx=0,y = } plot(0,1)

whenx=6,y= 4 plot (6 9

®
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e
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AN
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K ENERARERE
y +2x=10
y + x = 8 Answer x=2 y:é

v/

5

~
. U

2y +x=8
2y + 3x =12 Answer x=2 y= 23

R RRRRRRACEECH

y +2x =10
whenx =0,y = (0

wheny =0,x=5

y+x=8
whenx=0,y =8

wheny =0,x=§

2y +x=8
whenx=0,y=le

wheny=0,x= g

2y +3x=12
whenx=0,y=G

wheny =0, x = &

plot(0'0)

plot (5, 0)

plot(0.8)

plot (¥, 0)

plot(0 k)

plot (§ , 0)

plot(06)

plot (4, 0)
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For a given x coordinate they both have the same y coordinate, therefore they cross

T = - j=-$ ok J;)‘j=7

2 -
Another way of writing this is X - 2x -8 = 2x -3 What values of x make the curve and the line have the same y value?
the curve the straight line

@




Simultaneous Equations — one quadratic, one linear

SOLVE ALGEBRAICALLY
Example — Solve these pair of simultaneous equations y = x*—2x—8andy =2x-3
As both equations are of the form “y =”, put them equal to each other.

x2—2x—8=2x-3 By doing this we are finding the value of x that makes them have
the same y value

Rearrange this to make a quadratic thatis equalto 0. x*—4x-5=0
Solve this by factorising (x—5)(x + 1) =0 x=5o0rx=-1

For each value of x find the value of y. You can use either the curve or the straight line for

this.
When x=5 y=2x5-3=7
When x=-1 y=2x-1-3=-5

The final answerisx=5,y=7and x=-1,y=-5

Have a go at solving these ones
2o+ = ex +13

— 2 -
1) y=x*+x+landy=6x+15 xt -Sx —l¢=0

9 Yx+2)=0 x2:7% y-3
(= X ) %:7 9777
2) y=x*+5x andy=x+5
X 4SS+ (x +sY)c1)=0 =1 926
xttux-5*=o A=-J Y=o

3) y=x*+2x+2andy=3x+4
yl+2x +2= Jx+4
¥t-X -2=0
4) y=-x*+x+6andy=x+5
-4 x+C =%+

0=a" -l

(x-2X1+1)=06 x=2 y=10
J[:” Y:,




