AQA Level 2 Further mathematics Number & algebra

Section 2: Algebraic manipulation
Solutions to Exercise
1. () 10ab+5ac=5a(20+:c)
() 24 +4xy—gxz=2x(x+2y-42)
(iil) 3s™t— 95t +1257t” =357t(1 — 35 +4¢t)

(V) 3(b—c)—2a(b—c)=(b—c)(3—24a)

2 () X*+5x+e=x’+3x+2x+6
=x(x+3)+2qx+3)
=(x+2)(x+3)

(i) X*+x-12=x*+4x-3x—12
= x(x+4)-3(x+4)
=(x—3)(x+4)

(i) x* - 9=(x+3)(x—-3)

(tv) ,rz—e,rgﬂ?gQ =x2—2xg—4xg+8g2
=x(x—2y)—4y(x—2)
=(x—4y) (x—2y)

V) 2 +axy+yt =200y axy Yt
= x(2x+ y)+ y(2x+ y)
=(x+y)(2x+y)

M) 3x°+x—2=3x>+3x-2x—-2
=3x(x+1)-2(x+1)
=(zx—2)(x+1)

(Vit) 4x°> —8x+3=4x"—2x—6x+3
=2x(2x—-1)—-3(2x—1)
=(2x—-3)(2x—-1)

(Viil) 4x* —25y° =(@x+5y) (x -5 Y)
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(X)) ex® —xy—12y* =6xX* +2xy - 9xy —124"
=2x(3x+4y)—3y(3x+4y)
=(x-3y)(Bx+4y)

. (©)  using the difference of two squares:

(x+4) —(x—3) =((x+4)+(x—3))((x +4) - (x —3))
=(X+4+x-3)(x+4—x+3)
=(X+1)xF
= F(2x+1)

(it) wsing the difference of two squares:
Rx-yy —(x+3y)* = ((2/( -y +x +35))((2/< —y)—(x +33))

=(2x-grxray)(ax-y-x-3y)
=@Ex+2y) (x—4y)
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(iv) —x

X = =
20 4% oo 2xPxAxAXPExL 4

O ACrx-—e (x+3)(x~2) x+3
’ XP—x-2  (e=D)(x+1) x+1

P —ax+4 (k-2 k-2

(t0) = =
Crx—6 (x+3)(x—~T) x+3

X t+x-2 _ (x+2)(x-1)

(th) = =
X +4x+3 (x+3)(x+1)

- cannot be shmeplified.

20f7 11/06/13 © MEI



AQA FM Number and algebra 2 Exercise solutions

(iv)

V)

(Vi)

.

(i)

(Lit)

(tv)

4x° -1 xFT)(2x-1) 2x-1
4x*—4x-3 (2x+T)(2x-3) 2x-3

2X+3 5 2X+3
x(3x*—2x—1)= X (x—1)=(2x+3)(x—1)
3X+1 ( ) 21 (s D)
x+2 X -x-6_ X+2 L x-3)(x+2)
27 —x—-1 2x+1 (2x+1)(x—-1) 24X+1
AT 261

T e D(x-1) (x-2) (D)
1

(x—1)(x—3)

X 3BX 4x 15k
4 =4
5 2 10 10
_19x

10

2020 97 86
4 3 12 12
_9a-g0b

12

2x+1 x—-2 22x+1) 3(x-2)

12 g 24 24
_4x+2-3X+06
- 24
_Xx+g
24

3x+4 5x+te_3(3x+4) 2A5x+e)

24 2x ex ex
_ 9x+12-10x—12
- ex
ad
T ex
__1
6

30of7

11/06/13 © MEI



7,

AQA FM Number and algebra 2 Exercise solutions

(v) £+£:i+i
P 49 P4 P9
_qtp
P4
(\/L)i 5_bzsa 100
20 Ba eab eab
_ 3a° +10b*
eab
= 2 3(x—1)

22x+1)

(vit) =
2x+1 x—-1 (2x+1)(x—1)

_ BA—23—4x—2

C(2x+1) (x—1)

T (2x+1) (x-1)

.y 2 +1 2x(x+=
Vi) X X 3 ( )

C(x—1)(2x+1)

(x+1)(x—2)

x-2 x+3 (x—2)(x+3)
_ 2x2+6x—(x2—x—2)
(x—2)(x+3)
X2+ Fx+2

(x—2)(x+3)

ax+b=c¢

()

ax=c—b

(it)
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(x+3)(x-2)
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(1i4) /ﬁ —t
S
ﬁ — t_:z

(v) a—ézc
X

V) pxtg=a-bx
px+bx+q:ﬂ
pxtbx=a-q

x(pt+b)=a—q
_a-49
K_p+b
1
Vi -+
M)y w(z — x7)
wy(z—x*)=1
. 1
zZ— X —
WY
1 2
z="4x
wy
1 2
z-—=x
WY
1
X= |Z——
WYy

) X+x-3=(x+1)*-1"-3
=(x+1) -4

(L) x*—-ex+1=(x—-3)>-3%+1

=(x—-23)*-g
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() x*+x+1=

=(crz)+s
(v) —x*+5x=—(x*-5x)

=—((x-2y-(5))

=—(x-5)+=

V) 27 +4x+z=2(x" +2x)+3
=2((x+1)-1%)+3
=2(x+1)*—-2+=3

=2(x+1)*+1

M) 3x*+gx—2=3 x2+§/r)—2

. Method 1
X tox+8
24"+ FX—4
(x+4)(x+2)
(x+4)(2x-1)
X+2
2x6—1
xX+2=32x—-1)
X+2=6x—-3
5=5x
xX=1
Check tn original equation: 1rerE 15 g
2+F—4 5
Methoo 2
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X +ex+¢g
2+ Fx—4
X +ex+8 =302 +Fx—4)

X rex+8=6x +21x—12

0=5x"+15x—20
X*+3BX—4=0
(x+4)(x—-1)=0

Xx=1,—4
Check in original equation. 4 leads to 0/0 so x=1.,

10, Method 1
m+n)+m>—n?>=(m+n) +(m+n)(m—n)
=(m+n)(m+un+m—n)

=(m+n)(2m)
This has 2 as a factor so it must be even.

Methoo 2
(m+n) +m* —n* =’ +2mn+un” +m* —n?
=2m* +2mn

=2m(m+un)
This has 2 as a factor so it must be even,
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