Simultaneous equations: one linear
and one quadratic

ROBINSON .
LR Worked solutions

This topic online

n Solve the simultaneous equations
2

y=X
y=x+6 (4 marks)
Svbstitute y = x* tnto the second e.al'uat;on: xI=x +¢
(lu.rro.nae.
xt=-x=-6 = O
Fa.otor:.se.
(x-3)x+2) = O,s0x =3 0r x ==2
When = = 3,J=1.thnx=-1,3=q
Che.ck‘mj = x+6d3+¢=9and-2+¢ =4
x=3,y=1o.mlx=-?.,y='-}
n Solve the simultaneous equations
y= X2 - 3x
y=2x-6 (4 marks)

Set the expressions Fory eq ol

xt=-3x = 2x -6

ﬂ@.urro.hae.

x*=-Sx+¢ = O

Facktorise

(x - 1)(.& - 3)
When x

O,so0x=20rfx=23

z,y=1(1)-6=-1.\l~1hznx=3,:’:1(3)-4
=0

Check en the guadratee

4-¢ = -2and9-9=0

.z=?.,:)=-lo.nd..x=3,d=0
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n Solve the simultaneous equations

y=x2—4

3x-y=6
Moke y the subject of the Linear e.iumt:.oa
:’ = dx-¢
Both equal Y, so set them eq ual
x* =4 Ix -6

(.x.-l)(:x."l) o

x=lorx=2

Substetute u\tod=3x-6
:x.=|:y=3-6=-3
.x.=113=6-6=0

x=I,D=-3mA&x=2,J=O

n Solve the simultaneous equations
X2 +y2 =20
y=2x

(4 marks)

(4 marks)

Substitute j = 2x tato the circle eiuataoni x4+t 1x?=20

SoSx* = 20, 9eVing xt=4

X = 2Zorx=-2
When x = z,3=4.\l~1ku\x

Check

4416 = 20 cor both pairs

x=2,y=‘}mndx=-2,y=-4

=-2_,J=-L}
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a Solve the simultaneous equations
y= X2+ 2x - 1
y=3x+5 (4 marks)
Set the expresscons For g equal
x*+t2x =1 = 3x+S
ﬂe.o.rro.nse.

x*-x=-6¢ =0
Foactorise
(x-3)x+2) = 0,s0x=30rx=-2
Whena = = 3,3=3(‘5)4’5=IH.WLQA.;=-2,J=3(-2)+
S =-l
Check cn the guadratie
14¢6-1 = Hand Y4 =4 =-1I=-|

x=3,3=\'+o.ml.z=-2,y=-l

@3 solve the simultaneous equations
X +y> =13
x+y=5 (5 marks)
From the Linear ziuo.'l::.on, y=5-x
Substitute
x*+(5-x)* =13
Expand
x*+25 -\0Oxtx* = 13,502 =-\0Ox 412 =0
Ocvede by 2
x*-Sxt¢ = O,so(x-z)(x-3)=0a.n&x=zorx=‘b
Whea 2 = z,y=‘6.\l\/hu\x=3,3=z
Check

449 = 3and Tt =13

x.=?.,j=3o.ml..z.=3,3=2.
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Solve the simultaneous equations
y = 2x° -3

Y =5x (5 marks)

Set the expressions For Y equal
2x*-3 Sx

‘le.o.rro.nse.
2x2=-Sx -3 = O
chtorise.

(2x \)(.z - 3)

0,0 x=-—of x=3

!
2
Whea = = 3,J=S(3)=|$. Wkenx=-%,j=$(-%)=

S

2
Check th the 1uo.d.ro.ta.c.

2(D-3 = \S'o.(\d.?.(l)‘3=-i
m 2

.z=3,y=l50~mlx=-l,y=-%
2

n The circle C has equation X2 +y2 =10
The line L has equationy = x - 2

Find the coordinates of the points where L intersects C. (5 marks)

Substitute J = x -2 into the curele &7'00.{5&.0(\2 x>+ (x - 2)" =

10
Ea:.po.ml

x*tx*-Yx +4 = \0,502x* -4 -6 =0
Ow-\ub:’z
xXt=2x=-3 = o,so(x.-3)(x*\)=0o.n&x.=3orx.=-|

When x = 3,J=l.\l\/ke.nx.=-l,y=—’6
Check

941 = 10and1+9 =10
(3, 1) and (-l, -3)
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n Solve the simultaneous equations
y=x
x+y=12 (5 marks)

Substitute J = x? tnto the Linear cluo.‘kz.oni xtxl=12

(Le.o.rro.nae.

x*tx=-12 = O

Factorise

(x +94)(x-3) = O,s0ox==Yorx=23
Whea x = 3,J=ﬂ.\t~}ke.nx=-'+,:)=\6

Checktnx+y = i3 +9=12and -4+ =12

3z.=3,j=‘lo.nd..z=-'+,:)=\6

m Solve the simultaneous equations

y= X2 - 2x
y=x+1
Give your answers in the form at Vb for x and for y, where a and b are integers.
2 (5 marks)
x*=-2% x +|
- =\ xi_sx_‘ o) -x =\

Ooes not packorcse: use the pormula with o = Lb=-3 ¢c=-\

v = 320 (1+w)

2
»
2
Substitute into :) =x +1|

y: 3:rl3

2

32 1»

XS —
2

+1

y Y= (+ with 4, - weth -)

sz
2
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m The curve C has equation y = X2 + 3.The line L has equation y = 2x.

Show that L does not intersect C. (4 marks)
2
x-+3 2%
2x x*-2x+43 §F O 2=

Oiserimenant b? = Yoe with o = Lb==2,c=%
b - 4ac = 4 -1\2
= -%
Ne.so.{::.\/e., so no real solutions

L does not catersect C

m The curve C has equation y = x* - 4x + 7
The line L has equationy = 2x - 2

Show that L touches C at exactly one point, and find the coordinates of this point. (4 marks)

Set the expresscons For Y equal

xP=-Yx +T = 2x -2

‘lo.o.rro.nse
x*=-6x+1 = O
Factorise

(x - 3)" = 0

Both J,o.c‘bors en (2 =-3)(x - 3) ore 2ero ot the same value, x = 3; this ts called o
repeated root. Alse, curve minus Line = (x = 3)% ¢s never M.So.{:we., so the curve sto.vs

on one sude of the Line and tovches tt ot thes one po:.n(:
When x = 3, J =2(3)-2= 4, so the pou\'l: s (3, 94)

Check on £the curve

1-12+7 =4
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m Solve the simultaneous equations
2

XX +y2=9

x+2y=3 (5 marks)
From the Linear e.«luo.t:.oa, x=3- 2y

Svbstitute

(3-15)"-}31 = 9

Expand

1-|z:)+-+31+31 = ‘l,sosjl-|2.3=o

Fo.c.‘korise,

3(5’3-\2.) = O,soj=00r3=%

Wb“"‘j = O,x=3.sznj=%,x=3-—=-%

Check
140 = q,..4 %l L ud 2.5 =9

29 25 25

x=‘$,d=0andx=-?,j=—

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 7 of 7



