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GCSE Maths — Algebra

Simultaneous Equations
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of simultaneous
equations questions. Each section contains a worked example, a question
with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Solve the following simultaneous equations by elimination:
S5x +y =27
x+2y=9

Step 1: Choose which variable to eliminate, then multiply one whole equation to ensure that the
coefficient of the variable we are choosing to eliminate is the same in each equation.

For this example, we will eliminate the variable *y’. To do this, we want to make sure that
the coefficient is the same in each equation. Therefore, we will multiply the first equation
by 2.

S5x+y=27 - (x2)- 10x+ 2y =54

Step 2: Add or subtract the two equations to eliminate the chosen variable.
We can subtract the second equation from the first to eliminate the *y’ variable entirely.

(10x + 2y = 54)
—(x+2y=9)
9x = 45

Step 3: Solve for the remaining variable, then substitute the value of the known variable back into
the original equations to find the value of the eliminated variable.

We can solve for x:
9x = 45
x=5

Now substitute this x value back into one of the equations:

x+2y=9
5+2y=9
2y =4
y=2

Be sure to check with both equations to avoid making any mistakes!

Indeed, x = 5, y = 2 satisfies the other equation too:

S5x +y =27
5(5)+2 =27

y,
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Guided Example
Solve the following simultaneous equations by elimination:

@2x+3y=6
@) x+y=1

Step 1: Choose which variable to eliminate, then multiply one whole equation to ensure that the
coefficient of the variable we are choosing to eliminate is the same in each equation.

Elminate oc SO @) *x 2 to moke coefficients eciuo.l_-

= -l—l =
XY=t By l®<\£hqu)

Step 2: Add or subtract the two equations to eliminate the chosen variable.

®"®% (QQC'P@U 6)

- (1x + 2y = 2.)
. = — 5-7-=
xS ] |j LJ- 6 “
elbmnoted. Tt
3y-2y-1y
Step 3: Solve for the remaining variable, then substitute the value of the known variable back into
the original equations to find the value of the eliminated variable.
3._._4 ond. I+\3-_ | checke W tha obrer
) swb 5‘“ wuoctiow. |
u = -
+ =
* B Ddox + %3 =6
= & o = -3 4
2{-D+3 W= §
-b+12= 6
xX=-3, Y= 4 L= 6
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
1. Solve the following simultaneous equations.
a) 7a+3b=>51
4a+b=22 = |La+3b= L6 =15 N =«
e.LL nate (*33 =3 ) a=3
b (1%.0.+ 26 = 66) _ b=10
_ (Fa+3b =5 forlo =20
= 4(3D+b =22
S = I+ b=22
-1z =10
b) 5c—4d =29
c+3d=21—> Sc+15d = 105 19d. = _+é
(x8) L)
lminate. C (5c + 15 = 105) )1 c=4
- (5¢ - 4d = 29) ¢+ S = do= L
C+ 3(u) =2]
lqd:?é C+ ]2 = 2]
—\"J_L) e = q -1
c) 3p—5q=16 n 2
=2y Rqripe-b -Rg =22 \:-% p=0
e_hnumtcp %L 5
0 > ﬂ,"l? CL—-—')_-?{)
(2¢p - S9g, = | )
_ (2p + 39 = -6) qrp=-
- (-2.FS)+p=-1
_%qr =711 +7_.'+5L_7 P = O35 +2F3
d) 6x—8y =19
10x+2y=1—> 40x + %5 = 4
o (x ad m o ‘/
CLLMLV\.O».te.a "-'%La ;iza )%qb A=/
(410 + %3 = 4) 2 U_'—z
o+ Lbx -3y = @) 10oc + 2y = |
— )O('/z) + 2y =|
_%3a.v\.d.+%\lj L\_bx_ = 23 U
\hove opposite SL%@) s K’ + 13 = | 3 _g
o = -4
L ¥ add. o eliminate. (a?-.gﬁq ez y
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Section B

Worked Example

Use the graph below to find an approximate solution to the following simultaneous
equations:

y=3x+5
y=-2x+10

[&)]

/AL |

Step 1: Match the lines on the graph to the equations given.

The red line represents y = 3x + 5, which can be identified by the fact that the gradient is
positive. Therefore, the blue line is y = —2x + 10.

Step 2: Identify the coordinates at which the lines intersect.

The point where the lines intersect represent the values of x and y that work for both
equations, so it is the solution.

On this graph, the lines intersect at point (1,8).

Step 3: Write out the solution to the simultaneous equations and substitute the values in to check.

x=1
y=28
Check by substitution:
y=3x+5
8=3(1)+5

y=—-2x+10
8=-2(1)+10

y,

O www.pmteducation Q@@ C) PMTEducation
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Guided Example

Construct a graph to find the solutions to the following simultaneous equations:

y=x+3
y=—-4x+8

Step 1: Construct the graph.

-2

Step 2: Identify the coordinates at which the lines intersect.

The lines utersect ak

xX=

(
{ Cya

Step 3: Write out the solution to the simultaneous equations and substitute the values in to check.

J=x*r3 Y=~ hx+3 Roth equabons are
(= () +3 4 =-4() +3 valid. 30°
b=y L=-4ar o = |
4 =4 6 = 4
O www.pmteducation Q@ @) PMTEducation
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

2. Use the graph to find approximate solutions to the following simultaneous equations

y=%x+3

y=4x—12

Intersect ot (4, 4).
4= bx-IL

L= 4(u) -1
4=1b-12
b=t

W=4

Yy=4

3. Use the graph to find approximate solutions to the following simultaneous equations:
y=x—2y
y=-5x+16

Intersect at (3,1).

dw=x T
3N =3
3=3 et
S 6
X =3
el

J
O www.pmteducation QEOQ
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4. Construct a graph to find the approximate solutions to the simultaneous equations:

kg
4=2x+3 !
Pl 'Ej-imizrcgpt =3 ¢
Qrad;lzni: =9 5
3: -x + b i
7 3

j—inte!'czpt =6

ﬁ(ud.ief\tr-— l

|n+€(se-c't at (')S) 5 g 13 7 Dif-+a 1 2 3 1 5 \ g
3 =1 +3 _
(&)=2) +3 x=]
6 = Q_ + 3 - 6 :5 \/ :j -
5. Construct a graph to find the approximate solutions to the simultaneous equations:

y=%x+7 J-‘-‘FJC
y =4x
12
)1
L : -
-intercept =T
)

::C+_:?é
v
sradtm =7

10

U = %‘\'_DC 9- wiercept =0
a’ad.tcntz 4 g

4

lntersect ot (2.%).

U:qm 2

B = 4(2)

%___%/ -6 —4 -2 0 2 4 6 8
xX= 72

4=3
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Section C — Higher Only

Step 1:

Step 2:

Step 3:

Worked Example

Solve the following simultaneous equations by substitution:

y+x=10
x>’+4=y+6

Rearrange the linear equation to obtain one of the unknowns on its own.
The linear equation is the one that does not contain any squared, cubed, or higher order
terms — every variable is to the power of 1 or a constant. In this case the linear equation is

y + x = 10 since the other equation contains an x? term.
Rearranging to obtain one of the unknowns on its own:

y=10—x

Substitute the linear equation into the quadratic equation, then solve the quadratic
equation.

We substitute the linear equation as y in the quadratic equation:

x’+4=y+6
y=10—x

xX°4+4=10—x+6

Simplify the equation:
x2+x—-12=0

Solve the quadratic equation by factorisation or by using the quadratic formula:

x>’+x—-12=0
x—3)x+4)=0

The solutions are x = 3 and x = —4.

Substitute the two solutions for x into the original linear equation to find the corresponding
y values for each variable.

Substitute in x = 3:
y=10—x
y=10-3
y=7

Substitute in x = —4:
y=10—x
y=10—-(-4)
y=14

y,

O www.pmteducation Q@@ C) PMTEducation
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Guided Example

Solve the following simultaneous equations by substitution:

x2+10=y+9
y=x+7

Step 1: Rearrange the linear equation to obtain one of the unknowns on its own

X+ F —Hos
3 Ul_-l:h.g..qﬂhtformui:

Step 2: Substitute the linear equation into the quadratic equation, then solve the quadratic equation

e ub n 3 ~oxc+F

X +10= (x+F)+4

2+ 10=x+1b
-

-6 DCT'—DC—():O —,lé

C:f-—33(f£+7-) = O & lactorise, complete

Uu_sa'ucu'e_ or woe the
qy.odmh'c. formada. to

=~ 4$ind. solubond.

x =13

Step 3: Substitute the solutions for x into the original linear equation to find the corresponding
values for each variable.

x=3 X=-2
X+ F+ =2+

J = (D+F J - (-

A U'C 2)+%F

3 =10 g=9

x =2 Pm_r up 2
u=5

——

x_:
ldzlo solu:b.m_j\ a

O www.pmteducation Q@ @) PMTEducation
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
6. Solve the following simultaneous equations by substitution:
a) y+x—3 — 3 A-_x. a
=2
—2x+1 "> *_ moke yHthe subject
= JEESA y=3-x [x=1
k(’3>—::1t3=oc -2 + | :3:3—7_ -
. +x, -
;“f;;‘:‘gﬁ 00 = x*-x-q )T 9=
0O = Lac—13LOC*j(> x =-| |
:x_=’L -I—Gd‘oﬂﬁ(. ts:a_c_'} 4
x =-I y=*4
b) x—6=y — x=y+b
x+y2=12
(y+ &) + 4 =1L Y=2
2 u+b =10 :5 +6 x. =%
- 3 3 _ D-\L X=(2)+6 n"[
Uz+ 5— b =0 :
(DlyrD=0
-1 +3)=
9-DUY i L
4=1 J =3
X=(-D+b J
¥="3
x=3
C) 2x+4y =14 |
x> +3y—x=27 x= 5 _ i
x*+ 3 i—'—x)—ac_=B- x x=7
B ()?_ac+43-|q z* 4= %-3 U_s
I TR P x*+ U _By-x=2F g _ton o
_4Q5 1o —ﬁg 2 = )—1’-!— J o Z(’- “
__ix xz—im—'ﬁ:O ﬂ:'S
x2 bo () * z m
remove. ™ 9 x*— S -33=0 -
JReRN g x - +3)=0 X=-3 x=-3
=14 _1L/ -
wl 23 g=ie-36D I§=5
d 7/x+10=y -1 ﬂ=5
2 _ = ] hole equadion b .
y —x=4y+1 malbigly o %WSWW. j:é_‘_
. Fox = y-i u-sa-l)ﬁ :r_——%__:_' x___q;_i
- x = Y-l - I=2%4+ 7% = (L} |
-‘é—;— ) 3 + :j x (a):'ll Ls-_ =
B =%
Creae ) .
=0 o x=-| )
Fx = 4-li ﬂ_q’
© www.pmt.education PMTEducati@q':__-::?' =
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Section D — Higher Only

Worked Example

Use the graph to find the solutions to the following simultaneous equations.

Step 1:

Step 2:

Step 3:

y=x*
y=3x+4

1 20 ]

T~

I
w

o

;/° EEEEE

Match the curves on the graph to the equations given.

The red line represents y = x? and the blue line represents y = 3x + 4. This is clear by the
fact that the blue line must clearly match the equation of a straight line which is of the form
y=mx+c.

Identify the coordinates at which the lines intersect.

The points at which the lines intersect represent the values of x and y that satisfy both
equations, so they are the solutions.

The lines intersect at (—1,1) and (4,16). This means that the solutions are:

x=-1y=1,
and
x=4,y=16.

Substitute the values into the equations to check.

Substitute in x = —1:
y=x*=(-1?=1
y=3x+4=3(-1)+4=1

Substitute in x = 4:
y=x*=(4)?=16
y=3x+4=34)+4=16

y,

O www.pmteducation Q@@ C) PMTEducation
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Guided Example

Use the graph to find the solutions to the following simultaneous equations.

y=2(x—2)?
y=—-x+5

Step 1: Match the lines on the graph to the equations given.

contains 0. Sqoseal” T
Cufve (s a %uadrcm'c. - Y= 9(oc-2)

Straignt Une lineos — Y= -x+§

Step 2: Identify the coordinates at which the lines intersect.

Intersect ot (3,2) and (%, %\)

3,472 =g, Y3
Step 3: Substitute the values in to check.
when x=3,4=2: when x= _12_-‘ ﬂ = ‘qi_' - |
\3—_—ac+5 Y= - +S ~x=3 =7
@D=-(3)+5 (=-S5 =2 y=2
L =12 v a_a _-
2 r

O www.pmteducation Q@@ C) PMTEducation ()OO
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

7. Use the graph to find approximate solutions to the following simultaneous equations:
y=-x24+6
y= %x +1

Interseck ot (1,23 ono. L—-?:,—i }

UOkU\.:I_.—_')_i 4
§=- () 6 YN
16:.-4-1-6 X
n:')_\/ %

ya
2

when ac.:—i:
2

:'(_%_)1"' 6 1
3:_15 +b ‘C\“z

X =-

(%
o

p——

L |

§=-1

|
N

8. Use the graph to find approximate solutions to the following simultaneous equations:
y =30 +4)?

y=2x+8

Intersect ot (0,%) and. (-4, O).

when x=-0:
ls-_lLO\“‘g X
LG:% e 3

u

I
VAN

when x=--4:
‘3'—'—1(—&3“'% he
'-6:—%*‘% U'—O
4=0""

O www.pmteducation Q@@ C) PMTEducation (c)DSO)
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9. Use the graph to find approximate
y=(x—-4)?%+3
y=2x—-2

Intecsect ot (3,12 and. (3,4).

when x -3
LS:Q_Lq'\—l x=F
‘3-— 4 -2 i):l)_
*3-—\’)_*/
ohen X.= 3
4=2UBD -2 1‘1
\6: -2 tj—
3:4 l./
10. Use the graph to find approximate
y=x%—4
y=-x*+4

Intersect ok (2.,0) and. (-2,0).
when. x=2"
Y= 2"-4

4= b=y
4=0"

=27
= 0O

J

= x_:-i
%:4—4 =
=0

© www.pmt.education

PM| h
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solutions to the following simultaneous equations:
_4s] [/
—10
—5
0 / 5 10
solutions to the following simultaneous equations:
-5 5
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