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AQA Level 2 Further mathematics Algebra IV o INtedr )

Section 2: Simultaneous Equations

Solutions to Exercise

1. () X+5Yy =11 (1)
26— y=5 (2
Subtracting: ey =6
Yy=1
Substituting into (1): 22x+5x1 =11
X=6
X=3

The solution is x = 3 y=1 Check: 2X+5 Y =2X3+5 X1 =11
RX-Y=2x3-1=5

(i) x+2y=e (@L)x4 4x+8y=24

4x+3y=4 (2) 4X+3BY =4
Subtracting: 5y=20
Y=+

Substituting tnto (1): x+2x4=6

X=-2
The solution ts x = Y =4 Checke: X+2Y =-2+8=6

4—/(+33=—g+12=4

(1) 3a—20=4 (1)x2 6A—-40=%8
5a+4b=3 (2) 5a+4b=3
Adding: 114 =11

a=1
Substituting into (1): 3x1-20=4

—_2b0=1

b=-%
The solution is 4 =1, b= —%, Check: 3a-20=3+1=4
5a+4b=5-2=3

(iv) 2p-59=5 @()xz 6p-159=15
Bp—29=-9 (Jx2 6p— 4g4=-18
Subtracting: —11g =33
qg=-3
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AQA FM Algebra IV 2 Exercise solutions

Substituting tnto (1): 2P -5X3=5
:ZP =—10
p=-5
The solutlon is p = -5, g = -3. Check: 2p-5g=-10+15=5
3p-29=-15+6=—9

S5x+3y=9 (1)

Y=3x—4 (2)

Substituting (2) into (1): 5x+3(3x—4)=9
Sx+ 9x—12= 9
14x =221
X=3

2

Substﬂtu’cﬂw@ into (1): g:zx%—.q.:%—zp:i
The solution is x =3, =%, ChecR: Sx+34y =2+

nlw

=9

za+2b=1 (1)x2 6A+46=2
9a—-4b=4 (2) 9a-4b=4
Adding: 154 =6
a=2
Substituting into (1): 3x2+20=1
QR=1-&£=-%
b=—%

Thesolutionisa= 2, b= —%. Check: 2a+2b=

FXE+Y =4 (1)
X+ty=4 (2)

R =Yy=4—x

Substituting into (1): FX* +(4 - x)* = o4
FxXT+16-8x+ X7 =64
X —Qx—48=0
X —x—e=0
(x—3)(x+2)=0

X=3 or X=-2
when x = 3, g=4—3=i
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AQA FM Algebra IV 2 Exercise solutions 3103 Inted

when x = -2, g=4—(—2)=e
The solutions are x = 3, y=1 and x = -2, y=e

Check: X=3,4=1=Fx"+y" =e3+1=064
x:—2,3:637x2+52=:22+3é=64

() zx*-24"=-5 (1)

Y—x=1 (2)

R =Yy=1+x

Substituting tnto (1): 3X° —2(1+x)* =-5
X -2 +2x+ %) =5
3 —2—4x-2x=-5
X2 —4x+3=0
(x-1)(x—-3)=0

X=1 or x=3
Whenx =1, f=1+1=2

when x = 3, g=1+3=4
The solutions are x = 1, Y= 2and x =3, y=+4

Check: X=1,4=2=3x"-24 =3-5=-5
X=3,y=4=3x" -2y =27-32=-5

Uy p*+pg=2 (1)

g-p=3 (2

(@) 3&{:34-/1)

Substituting inte (1): p* +p(z3+p) =2
piHzptpi=2
2p" +3p-2=0
(2p-1)(p+t2)=0

When p=%,g=3+3=%
whewn P:_Q,ng_:z:
The solutions art p=%, =% and p=-2, g =

Check: P=%,9=3=>p " +pg=%4+5=2

p=—2,9=1=p +pg=4-2=2
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V) ga* -2 =2 (1)

2a+b=1 (2)

Q) =>b=1—2a4

Substituting tnto (1): g4 —(1—24)° =2
ga® —(1—4a+44a%)=2
RA* —1+4a—4a" =2
4a4*+4a—-3=0
(2a+3)(za-1)=0

a=—% or a=%

Cheoke: A=—2,0=4=8a° —b* =8x2-16=18-16=2

a=1,b=0=>84" -b* =xt-0=2

3, Xg—j=15
2X+2Y =20
Yy=10-x
X(10— x) =24
104 — X° =24
X*—10x+24 =0

(x—e)(x—4)=10
)(=6awdg=4 (0rx=4awolg=e)

4, )
(1)_)<—g+z: 4

(2)_3x+g+sz:—4—
(3)_)<+<lj+;222—2

eliminate x by combining equations
(z)—(1) 2ytz=-6

3*(3)—(2)_2({j—|—32=—2

eliminate y by combining equations
2z=—-2—(—&)

zZ=2
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Substitute in (1) and (=)
(1) x—yt2=4
(3)__x+yt4=—2

2Lx+e=22
X =—4
X=—22

Substitute in (3)
B)—2+yt+4=—2

y=—+
SOX= -2, Y=-4 and z=2

(L0

(1)_;2x+:25—z:0
(:z)_g;c—1;23—z:—3:z
(3)__—2x—4y—z=e¢

ellminate z by combining equations
(1)-()__ 4xtey=-e¢

(2)-(1)____ _ex—14y=-32

eliminate x by combining equations
ex+9y==9
ex—14y=—32
9Yyt+14y=—-9—(—32)
R3Y =23
y=1

Substitute in (1) and (3)
(1)_2x+2—z=0

(B8)_ —2x—4—z=6
—2—2z=6
2z=-—-8
zZ=—4

Substitute in (1)
2x+2+4=0

X=—C

X=—3

Mathematics

Education 50f8
integralmaths.org

Innovation

01/08/18 © MEI



AQA FM Algebra IV 2 Exercise solutions

SoX= -3, Yy=1 and z=-4

)

(1)__2xtyt+zz=¢
(2)_—3x+33+;22:1;2
(3)__3xt+2y—z=—4

eliminate Yy by combining equations
3*(1)—(2)__ 9x+#z=12
2*%(1)—(3)_ x+Fz=20

eliminate z by combining equations
Ex=—8

X=—-1

Substitute in (1) and (2) and combine
(1)_—;2+g+sz: 24
(;2)_3+33+:22 =12

Fz=21

zZ=23

Substitute in (2)
(1)—2+y+9==2

y=1

SOX= -1, Y=1 anll z=3

()

(1)_x—;2g—:2221
(;2)_;2)<—g—14—z:3
(3)_;2)<—3<1j-|—sz:—8

eliminate x by combining equations
(2)—(3) 2y—1Fz=11

2*(1)-(3)__—y—>z=10

ellminate Yy by combining equations
—31z=231

z=—1
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AQA FM Algebra IV 2 Exercise solutions 3103 Integral

Substitute in (1) and (2) and combine
(1)_x—2yt+2=1
(2)_2x—g+14:3

_3323
y=-3

Substitute in (3)
(1) x+e+2=1

X=—F
SOX= -F, Y=-3 and z=-1

&, let x represent number of cupeakes, Y be number of bags erisps and z be nunber of
cans of soda

Abby: 16X + 40y +24z=236
Ben: 24 X+ 220 Y +12z=230
carrie: 12x+10 Y +36z=30

Sf.vatiﬁ(.j the equations:

(A): 4)<-|—105—|-éz:j
(B): 12xt+10ytez=15
©): ex-l—5g—|—1gz:15

ellminate y and z by combining equations
(B)—(A)_gx=6

2]
g

32
4

Substitute tn (A) and (C) and combine
(A)_4(o.75)+105+ez:9 _)(A)_iog—l—éz:é
(c)_e(o.75)+55+1gz:15 (c)_5g+1gz:1o.5

30z =15
15

zZ=—=05
20

Substitute in (A)
() 10 yts=e

10 g ==
=
<Ij = —=0.2
10
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So the cupeakes were F5p each, the crisps were 20p a bag and the sodas were 50p a
can,
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