AQA Level 2 Further mathematics Algebra IV

Section 2: Simultaneous Equations

Solutions to Exercise

1. (i) x+5Yy =11 (1)
2x- y=5 (2)
Subtracting: ey=e
Y= 1
Substituting into (1): 2x+5x1 =11
X =6
X=3

The solution is x = 3 Yy=1 Check: RX+5 Y =2X3+5 X1 =11
RX—Y=2%X3-1=5

() x+2y=e (1)x4 4x+8y=24

4x+3y=4 (2) 4x+3Yy =4
Subtracting: S5y=20
y=*

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

X=-2
The solution s x = 2, Y=+4. Check: AtYy=-2+8=6

4x+3y=-€t12=4

() za—-2b=4 (1)xz 6A—40=%¢
5a+4b=3 (2) Sa+4b=3
Adding: 114 =11

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

—2b=1

b=-%
The solution is a =1, b= -3, Check: 3a4-22=3+1=4
5a+4b=5-2=3

(iv) 2p-59=5 (1)x3 ep-159=15
Bp—29=-9 (2)x2 6p- 4g9=-18

SMthaGtinZ —11g =33
q=-3
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Substituting tnto (1): 2P -5X—3=5
2p=-10
p=-5
The solution is p = -5, g = -3. Check: Rp-5g9=-10+15=5
3p-29=-15+6=—9

V) sx+3y=9 (1)
Yy=3x—-4 (2)

Substituting (2) into (1): 5x+3(3x—4)=9
S5x+ 9x—-12= 9
14x =221
X=%

Substituting into (1): Y=3%x3—4= 2 _4=21
The solution is x=%,4=%. Check: 5/(+3g:%+

Nlw

=9

M) za+20=1 (1)xa ©6A+46=2
9a—4b=4 (2) 90-4b=4
Adding: 154 =6
a=2
Substituting into (1): 3x24+20=1

W=1-2=—%

Thesolutionis a= 2, b= —%. Check: 3a+20=

2. 0 FE+yt=e4 (1)
X+y=4 (2)

Q@) =Yy=4-x

Substituting into (1): FX* +(4 - x)* = &4
FXH16—8x+ X =64
g@X* —QX—48=0
XP=x-6=0
(x—-3)(x+2)=0

X=3 0r Xx=—"2
when x = 3, g=4—3=1
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Whenx = -2, y=4—-(=2)=6
The solutions are x = 3, y=1 and x = -2, y=e

Check: xz3,g=1:>7x2+g2:@3+1=e4
X=2,4=6=Fx + Yy =22+36=064

3 -2y*=-5 (1)

Yy—x=1 (2)

(2) :gzi-l-x

Substituting into (1): 3x% —2(1+x)* =-5
3x*—21+2x+x%)=-5
3P —2—4x-2x*=-5
X —4x+3=0
(x—1)(x—3)=0

X=1 oy x=23
when x =1, g=1+1=2

when x = 3, g:i+3:4—
The solutions are x = 1, Y= 2oand x = 3, Y=+

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

pPitpg=2 (1)

9-p=2 (2

(R) =g=3+p

Substituting into (1): 2* +p(z+p) =2
piHzptpi=2
2p°+3p—2=0
(2p-1)(p+2)=0

whew p=%,g=2+%3=%
When p=-2,4=3-2=
Thesolutions are p=%,g=% and p=-2, g =1,

Check: P=%,9=2=>p"+pg=2+Z=2

p=—2,9=1=p +pg=4-2=2
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(V) 222 -2 =2 (1)
2a+b=1 (2)

R =>v=1—24
Substituting tnto (1): g4 — (1 —24)°* =2

ga° —(1—4a+4a°)=2
RA* —1+4a—4a" =2
44°+4a-3=0
(2a+3)(ra—-1)=0

a=—% or a=3%

Whenw a=—-%,6=1-2x-2=1+3=4
Wwhenw a=%,06=1-22x
The solutions are 4

Cheok: A=—2,=4=84° —b°> =8x2-16=18-16=2

a=%,b=0=>8a"-b>=¢gxt-0=2

3. XY-9=15
2x+24y =20
5=10—X

Xx(10— x) =24
10— X* =24
X2 —10x+24 =0

(x—e)(x—4)=10
x=eavwl5 =4 (orx=4aw0t5 = &)

4, )
(1)_)<—g+z: 4

(2)_3x+g+sz:—4—
(3)_X+(lj+:22=—;2

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

3*(3)—(2)_2({j—|—32=—2

eliminate Yy by combining equations
2z=-—2—(—06)

zZ=2
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Substitute in (1) and (3)
(1)_x—yt+t2=4
(3)_x+g—|—4:—2

2Lx+e=22
X =—4
X=—22

Substitute in (3)
B)—2+yt+4=—2

Yy=—*
SOX= -2, Y=4 and z=2

(i)

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

elbminate z by combining equations
(V-(@)__ 4xtey=—o¢
(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) 2x4+2—=z=0

(B)_ —2x—4—z=6
—2—2z=6
2z=-—-8
zZ=—4

Substitute in (1)
2Lx+22+4=0

X=—C

X=—3
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SOX= -3, Y=1 andl z=-4

®)

(1)__2xtyt+zz=¢
(2)_—3/<+3(zj+;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=3

Substitute in (3)
(1)-2+y+9=¢

y=1

SO X= -1, Yy=1 anll z=3

()

(1)_;<—:2g—:zz:1
(;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—Fz=10

eliminate Yy by combining equations
—31z=231

z=—1
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Substitute in (1) and (2) and conbine
(1)_x—2yt+2=1
(2)  2x —Yyti4=s3

_Sy:j
y=-3s

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

X=—F
SOX= F, Y=-3 anod z=-1

&, et x represent nuwmber of cupeakes, Y be number of bags crisps and z be nunmber of
cans of soda

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

Simplify the equations:

(A):  4xtioytez=9
(B): 12xt+10yt+6z=15
©): é)c-|-5g-|—1gz:15

eliminate y and z by combining equations
(B)—(A)___g2x=e
Iz
2

=
4
Substitute in (A) and (C) and combine
(A)__4(o#5)t+10y+6z= 9 _)(A)_iog—l—éz =&
(¢)__elo75)+5y+182z=15 (¢)__5y+i18z=105

30z =15
15

zZ=—=05
20

Substitute in (A)
(1) 10 yts=e

10 5 ==
=
3 = — =02
10
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So the cupeakes were F5p each, the crisps were 30p a bag and the sodas were 50p a
can,
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