ACHIEVE ACADEMY

GCSE Maths — Higher Tier

Simultaneous Equations - Practice Booklet

Developing ® Secure ® GreaterDepth

Answer every question in the working space provided. Method marks are available for correct working even if the final
answer is wrong. Check the time allowed with your tutor before you start.

Simultaneous Equations

Total marks available: 130



® Simultaneous Equations

\/X:é y:]9 Q1 - o Developing - 4 marks

Rearrange the first equation: y=ux -5
Substitute: Ux + 3(Ux = 5) = &4

16x — 15 =84, s0x =6

Yy=Ux6- 5=1

MA-M4- B B

\/(a) -1,8;4,2;(b)lines drawn (see below); Q2 - » Developing - 6 marks
(C)X:],y:2

Ca)g=3><—'1:><=03iv933=—4,x=33iv983=8
><+\j=3:><=—43ive33=‘4,x=43ive53=.’2

B2 all correct (B4 for at least two)

(b) Plot each table and join the points with a ruled s’rraigh’r line - B1 each line
(o) The lines cross at (4, 2), sox =1, y=2- B1

X -3 -2 -1 0 1 2 3
y=3x-1 =10 =7 -4 -1 2 5 8
X+y=3 6 5 4 3 2 1 0
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\/(a)12,6;16,4;(b)|inesdrawn(see below); Q3 - o Developing - 6 marks
(c)x:],y=4

Ca)3=—12><+6:><=—33ive33=42,x=08ive3\j=6
3><+3=3r:><=—33ivesg=46,><=43ive53=(4

B2 all correct (B £or at least two)

(b) Plot each table and Join the points with & ruled S+rai3h+ line - B1 each line
(o) The lines cross at (4, W), so x = 1, y=u - B

X -3 -2 -1 0 1 2 3
y=-2x+6 12 10 8 6 4 2 0
X+y=7 16 13 10 7 4 1 -2

16

14

3x+y=17

-3 -2 -1 0 1 2\(')(
-2

\/a = -] b -5 Q4 - o Developing - 4 marks

Rearrange the first equation: b =3a + 8
Substitute: 2a +3(3a +8) =13

e +24=13,s0a=-1
b=3x(-PD+8=15

MA-M4- 01 B
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vVx=0,y=8 @

METHOD

Rearvanae the first equation: y=Ux+8
Substitute: 2x + 3(Ux + 8) = oY

fux + 24 =24 sox =0

3=on+8=8

MA-M4- 8- B

Vx==-3,y=1 Q6

METHOD

x 5:15% + .’253 =-20

x 3:45% + ‘13 = -36

Subtract: 463 =16, s0 Y= 1
Substitute3x + 5= -4, sox =-3
M4 scale - M1 eliminate - A1 - A1
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\/(a) -7,1;2,1; (b)lines drawn (see below); Q7 - » Developing - 6 marks
(c)x:O,y:—]

Ca)Ej:Qx—ix:—33ivesg=—?,x=43ivesa=’l
><+3=—4zx=—33ive53=2,x=—Qﬁivestj=4

B2 all correct (B £or at least two)

(b) Plot each table and Join the points with a ruled S+rai3h+ line - B1 each line
(@) The lines cross at (o, —1), so x = o, y=-1- B

X -3 -2 -1 0 1 2 3
y=2x-1 -7 -5 -3 -1 1 3 5
x+ty=-1 2 1 0 -1 -2 -3 -4
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\/(a) -3,1:8,7;(b)lines drawn (see below); Q8 - e Developing - 6 marks
(c)x=3,y:3

Ca)3=x:x=—33ive3\j= —3,><=43ive33=4
><+3=6:><=—23iv@_53=8,><=—43ive53=4

B2 all correct (B £or at least two)

(b) Plot each table and Join the points with & ruled S+rai3h+ line - B1 each line
(o) The lines cross at (3,3), so x = 3, y=3 - B

X -3 -2 -1 0 1 2 3
y =X -3 -2 -1 0 1 2 3
X+y=6 9 8 7 6 5 4 3

\/p =-6 g= 7/ Q9 - e Developing - 4 marks

x 5:20p — 10q = ~1%

x4 Qop — 20q = ~260

Subtract: foq = %0, 80 q =%
Substitute bp - 4= -38, 50 p = -6
M1 scale - M1 eliminate - A1 - A4
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V4 o= -6 g= -7 Q10 - o Developing - 4 marks

METHOD

x 5:fop — 10q = 1o

x 2:4op —4q=-32

Subtract: -6q =42, s0 Q= -%
Substitute: 2o + 44 =2,%0p = -6
M4 scale - M1 eliminate - A1 - A4

\/X=—3,y=1orx=1,y=5 Q11 - e Secure - 5marks

METHOD

><2+3><+’I=><+‘»1

><2+.’2><—3=o

(x =ND(x+3)=0

x=4orx=-3
whenx=4,3=5;whenx=—3,3=4
M1 equate - M{ factorise - A1 - 1 4

\/x=4,y=2orX=5,y=3 Q12 - e Secure - 5marks

METHOD

><2—8><+48=><—:2

x? =% +20=0

(x-Wx-5)=o0

x=Yorx=5
whenx=(4,3=:2;whenx=5,3=3
M1 equate - M{ factorise - 1 - A1 A4

\/X=—3,y=—20rX:—2,y:O Q13 - e Secure - 5 marks

METHOD

x24I+ o= ax + Y

¥+ 5x+6=0

(x +D(x+3)=0

Xx=-2orx=-3
b\)henx=—.’2,3=o;whenx=—3,\j=—:z
M1 equate - M{ factorise - A1 - A1 A4
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VvV x=-4,y=-150rx=5,y=12 Q14 - e Secure - 5marks

X7+ 0x - 23=3x -3

XQ"X—QO=O

(x+Wix-5=o0

x=-Yorx=5
bJ‘nenx=—‘4,8=—45;u)hen><=5,3=4.’2
M1 equate - M1 factorise - A1 - A1 A4

Vv X = -] y = -2 Q15 - e Secure - 2 marks

The lines cross at (-4, —2), g0 x = —, y= -2
Check in 2x + 53 =—42:2x (D +5x(-2)=-12-BI1 B4

VvV x=-2,y=2o0rx=6,y=10 Q16 - e Secure - 5marks

XQ—Sx—8=><+L4

XQ—%(—M:O

(x—-6)x+2 =0

x=60rx=-2
whenx=6,3=4o;whenx=—:z,3=:z
M1 equate - M{ factorise - A1 - A1 4
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\/X:—3 y:2 Q17 - e Secure - 2 marks

The lines cross at (-3, 2), so x = =3, y=2
Check in ux + y=—olx (-3)+2=—-0-B1B1

4:X
Y.
4x +y=-10\ -4
y _5\
\/X: _]_S,y: _'| Q18 - e Secure - 2 marks
The lines cross at (-4.5, -1), g0 x = 4.5, Yy =1
Checkinqx+3=—}:QXC—/I.5)+C—4)=—?-E'IB4
1
6
5
4x +y = -7 T
4 y=2xX+2
3
01 2 3 4:X
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\/X:2 y: _2 Q19 - e Secure - 2 marks

The lines cross at (2, -2), sox = 3, y=-2
Check in 2x + 53 =-62x2+5x%x(-2)=-6-B1B1

\—3 -2 X
-4 X "
2X +/ 5y = -6

VvV x=-4,y=60rx=0,y=-2 Q20 - e Secure - 5marks
x?+2x-2=-2x-2
2
x +Ux =0
(x+Wx=o0
x=-Yorx=o0
whenx=—M,3=6;when><=o,3=—:z
M1 equate - M{ factorise - A1 - A1 A4
\/X=5,y=1orx=6,y=0 Q21 - e Greater Depth - 5 marks

.’ng—.’23x+66=—x+6

ax” - 22x +60=0
Ax-6)x -8 =0

x=60orx=5
whenx=6,3=o;whem<=5,3=4
M1 equate - M{ factorise - A1 - A1 4
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\/(a)x:1.3,y:—O.4;(b)the|inesdo not Q22 - e Greater Depth - 3 marks
crossonagridline

(a) Read the point where the lines cross: x = 4.3 (accept 4.2 to 44), Yy = ~ol4 (accept ~0.5 fo -0.3)
- BB

(L) The crossing point is not on & 3rio\ line, g0 it can onla be read a(a(aroximafela (exact
solution x = Z, y=-7)-B4

Vv x=-5,y=-100rx=5,y=10 Q23 - e Greater Depth - 5 marks

3x” + 2x - 35 = 2x

W -35=0

3(x - 8)Xx+5) =0

x=5o0orx=-5

When x = 5, Y=o when x = -5, Y=o
M1 equate - M1 factorise - A1 - A1 A1
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\/x:3,y:7orx:4,y:9 Q24 - e Greater Depth - 5 marks

METHOD

27 = 42x + 25 = 2x + 1

27 - fux + 24 =o

Alx -W(x-3)=0

x=Yorx =3
whenx=q,8=‘¥;whenx=3,\j=?
M1 equate - M{ factorise - 1 - A1 A4

\/app|e: ZOp, banana: '|5p Q25 - e Greater Depth - 5 marks
METHOD

Let x = cost of one apple and y= cost of one banana in pence

Ux + 33 =125

S5x + Y= M5

Solvina simulfaneous\g: x =20y = 15
M1 £orm both equations - M1 eliminate - A1 - A4
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(@)x=2.3,y=1.8; (b)thelines do not Q26 - e Greater Depth - 3 marks
crossonagridline

v

(a) Read the point where the lines cross: x = 2.3 (accept 2.2 to 2.4), y = 18 (accept 4.3 to 49 - B1

B4
(L) The crossing point is not on & 3rio\ line, g0 it can onla be read a(a(aroximafela (exact

: Y e
solution x = /3,3— /r{)-B/I

1 2x + 3y =10

\/burger: £6,drink: £2 Q27 - e Greater Depth - 5 marks

Let x = cost of one burﬁer and Y = cost of one drink
ax + 33 =13

Sx + HS =33

Solvinﬁ simuh‘ar\eouslﬂz x=64y=2

M1 form both equations - M1 eliminate - A4 - A4
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\/X: _3’y:80er6’y: -19 Q28 - e Greater Depth - 5 marks

3x” - 42x — 55 = ~3x — 1

3x - - SU=o

3(x—-6)x+3)=0

X =60rx=-3
b\)‘nenx=6,8=—'ﬁ;wher\x=—3,3=8
M1 equate - M1 factorise - A1 - A1 A4

\/(a)x=2,6,y:4,7;(b)thelinesdo not Q29 - e Greater Depth - 3 marks
crossonagridline

(&) Read the point where the lines cross: x = 2.6 (accept 2.5 to 2.9), Y = 4 (accept 46 to Ue) -
BB
(L) The crossing point is not on & Srio\ line, so it can onlg be read a(a(aroximaJrelﬁ (exact
. 2 33
solution x = /jr,3= /})-B'i
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v/ burger: £6, drink: £3 Q30 - e Greater Depth - 5 marks

METHOD

Let x = cost of one bursev and Yy = cost of one drink
A+ y= 15

Sx + 2y = 36

Solvi03 simul+aneous\3: x=64y=3

M1 £orm both equations - M1 eliminate - A1 - 4
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