AQA Level 2 Further mathematics Further algebra

Section 2: Further equations

Solutions to Exercise

1. (i) x+5y =11 (1)
2x- Yy=5 (2)
Subtracting: ey=e
Yy=1
Substituting into (1): 2X+5 X1 =11
2X=6
X=3
The solution ls x =3, y = 1. Check: 2X +5 4y =2X3+5 X1 =11

QX—g=2X3—1=5

(L) xX+y=e (1) x4 4X+EY =24

4x+3y=4 (2) 4xX+3Y =4
Subtracting: 5y=20
y=4
Substituting tnto (1): X+2X4 =6
X=-2
The solution is x = -2, iy = 4. Check: x+2y=-—2+8=¢6

4/(-%—33:—84-12:4

(i) 3a—20=4 (1)x2 6a—4b=g
5a+4b=3 () 5a+4b=3
Adding: 114 =11
a=1
Substituting tnto (1): BX1-2b=4
—2b=1
b=-3

Thesolutionis a=1, b= —%., Check: 3a—-20=3+1=4
S5a+46=5-2=3

(v) 2p-5g=5 (1)x3 ep—15g9=15
3p—29=-9 (2)}x2 ep— 4g9=-18

Subtracting: —114 =33
qg=-3
Substituting into (1): 2p-E5X-3=5
2p=-10
p=-5
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The solutlonls p= -5, g=-3.  Chéck: 2p-54=-10+15=5
3p—29=-15+6=—-9

V) sx+3y=9 (1)

Yy=3x—4 (2
Substituting (2) tnte (1): 5x+3(3x—4)= 9
Sx+ 9x—12= 9

14x =21
X=3
Substituting tnto (1): y=3x2-4 =2-—4==%
Thesolution is x =%, y=%. Check: Sx+3y=%+2= 9
M) Ba+20=1 (1)x2 ea+4b=2
9a—-4b=4 (2) 9a—4b=4
Adding: 154 =6
a=%
Substituting tnto (1): 3x24+20=1

Thesolutionis a= 2, b= —%, Check: 3a+20=%¢—-1
a—-4b=%+%2

L]

1
4

2. () FXF+y =64 (1)
XtYy=+4 (2)

R =y=4—-x

Substituting into (1): Fx* +(4 —x)* =64
FAT+16 -8+ X* =64
fX* —8x—48=0
X—x—6=0
(x—3)(x+2)=0

X=3 or Xx=—-2
when x = 3, Y=4-3=1

Whenx = -2, y=4—-(2)=6
The solutions are x = 3, y=1 and x = -2, y=e
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Check: X=3,y=1=>Fx" +y =63+1=064

X=2,y=6=>Fx + Yy =20+36=064

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

Yy-—x=1 (=)

@) > Yy=1+x

Substituting tnto (1): 2x* —2(1+ x)* = -5
X7 -2 +2X+ %) =5
3X*—2-4x-2x* =-5
X —4x+3=0
(x-1)(x-3)=0

X=1L or X=3
when x =1, y=1+1=2

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

Check: x=1,5=2:>3/r2—:232=3—5=—5

X=3,4=4=3x"-2y°=27-32=-5

(i) p*+pg=2 (1)
q-p=3 (@
R) =>g=3+p
Substituting into (1): p* +p(3+p) =2
pPrH3p+p =2
2p°+3p-2=0
(p-1)(p+2)=0
pP=% or p=—2
When p=%,g9=3+%1=%

When p=—2,g=3-2=1

z
2

The solutions are p=%,g=% and p=-2, g=1,

Check: p=%,9=2=p"+pg=%2+%=2
pP=12,9=1=>p  +pg=4-2=2

(v) ga*-b*=2 (1)
20+b=1 (=)
R) =>b=1-—22
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Substituting into (1): €4° —(1—24)* =2
ga* —(1—4a+4a°)=2
Ra* —1+4a—4a°=2
44 +4a-3=0
(2a+3)(ra—-1)=0

__ 3 _ 1
a4=—5 0¥ 4=7%
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The solutions are a=—2,0=4 and a=%,b=0.
Check: a=-2,b=4=84" —b* =2x<—-16=12-16=2

a=%tb=0=>¢ga°-b*=8xt-0=2

2 O f=x"-4x"+x+6
f(-1)=(1) -4(1) +(+e=-1-4-1+6=0
so by the factor theorem, x + 1 is a factor.

) x*—4x*+x+6=(x+1)(x*-5x+6)
=(x+1)(x—2)(x—3)

4. @) f)=x"+ax®—4x+12
f(2)=2°+ax2* —4x2+12
=g+44-2+12

=44+12
X —21s a factor so by the factor theorem (2) = 0
4a+12=0

a4=—"23

i) x—-zx*—4x+12=(x-2)(F—x—06)
=(x—2)(x+2) (x—3)

5 (O f(x)=x"—2x*-11x+12
f(1)=1-2-11+12=0 so (x - 1) is a factor
X2 —2x*—11x+12=0
(x—1)(x* —x—-12)=0
(x—1)(x+3)(x—4)=0
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X=LX=-3,X=4

(L) () =x°+4x* —2x—18
f@)=1+4-3-18#0
f(1)=—1+4+3-12#0
f(R)=g+16-6-18=0
so (x - 2) ls a factor
KP4 —3x—-18=0
(x—2)(x*+ex+ 9)=0

(x—2)(x+3)* =0
X=220rX =-3

(iif) f(x) = x> —19x —=0
f#)=1-19-30#0
f()=2-38-30%#0
f(2)=—8+38-30=0
sox + 21is a factor
X°—19x—-30=0
(x+2)(x* —2x-15) =0

(x+2)(x+3)(x-5)=0
X=-ROrX=-B3orx=5

6. fBob is right, thew x =1, x = 2 and x = -5 would all make
X° —4x° —Fx+10 be zevo.
X=1
X —4x* —Fx+10=1—-4—F+10=0 50 (x-1) s a factor.
X=2
X —4x* —FX+10=8—-16—14+10=—12 # 0 s0 (X - 2) is not a factor.

7 xy-9=15
2X+:2g=20
(Ij=10—x

X(10— x) =24
10X — X° =24
X?—10x+24 =0

(x—-e)(x—4)=10
x=éawd5=4(orx=4am{5=é)
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