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Exercise A, Question 1

Question:

Solve the following inequality
x<5x+6

Solution:

2-5%-6<0
x—6ix+1)<0

critical valuesx = -1or6

sketch VA

solutionis -1 <x<46

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com


http://www.kvisoft.com/pdf-merger/

Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics

Exercise A, Question 2

Question:

Solve the following inequality
x(x+1)=6

Solution:

¥»+x=6
x+3Nx—-2)=0

critical valuesx = 2 or —3

sketch yh

\N
=Y

N

solutionisx=2o0rx = -3
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Exercise A, Question 3

Question:

Solve the following inequality

2

= —>1
x+ 1

Solution:

You can multiply by x* + 1

2>x2 41
0>x2-1

because it is always positive.

critical valuesx = *1

sketch yi

‘-
.

solutionis -1 <x <1
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Exercise A, Question 4

Question:

Solve the following inequality

2

=1
xt =1

Solution:

2

X (2 - 1> (22— 1)2

0>t —-1)xt—-1-3

0= (x— Dix+ Dix —vV3ix + v3)

critical values x=+1, +/3

sketch ¥
.l 1 0

solutionis —v3 <x<-lorl<x<.3

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics

Exercise A, Question 5

Question:

Solve the following inequality

X

=2y x#1
x-=1
Solution:
¥ x(x— 1)¥<2x(x — 1)
—17

0<x(x—1[2x—2-1]
0 < x(x — 1)(2x — 3)

critical values x=0,1,3

sketch ¥

0 1 s

solution is x > 5“ or 0<x<1
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Exercise A, Question 6

Question:

Solve the following inequality

_3 2
xr+1 =x

Solution:

— {-:_ X (x + 1% < 2 X (x + 1)2x%
{x——T17 X
2z +D[E3x-2x+ 1)) <0

xix+ Dx-2)<0

critical values x=0 -1,2

sketch ya

2
=

/-1 )

solutionisx< —1 or 0<x <2
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Exercise A, Question 7

Question:

Solve the following inequality

3

—_— =T

x+ lilx — 1) I

Solution:

Mwﬁx @+ 1)Fx =17 <@+ 1)%x = 1)
O<@x+1ix—Dk*—1-3]
O<fx+ 1)x—1ix—2)x + 2)

critical values r==%x] +2

sketch R

\ 1~/

- 5\.._.;/—'] 0 M x

solutionisx<-2or =l<x<lorx>=2
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Question:

Solve the following inequality

2 3
x?’-‘B{I+ 1}x — 2)

Solution:

3(x + D%x - 2)*
(xA+1jx—2)

2 X (x+1Px-2)2>
]

You can multiply across x>
since it is positive.

x+ )x—-2)[2x2-2¢—4 -3 =0

(x+ Dx=-2-4-2x—-x3=0
or O=@x+Dx-2)x*+2x+ 4)

12 + 2x + 4 has no real roots
.. critical valuesx = 2 or —1

sketch v

\| /

_w_/z

solutionis -1 <x <2 x#0
NBx=Z2andx=—1,x=0are

or -1l<x<0or0<x<2 invalid in the original expression.
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Exercise A, Question 9

Question:

Solve the following inequality

2

_
g

Solution:

2 _x (x - 42 < 3(x — 47
B x | alx )

O0<(x-—4)3x—12 - 2]
0<(x—4)3x—14)

critical values x = 4, 1!

sketch ¥4

X

0

solutionisx <4 or x > Lj
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Exercise A, Question 10

Question:

Solve the following inequality
3

i Yot

2+27 x=5

Solution:

3 (x4 2%x - 52> — X (x+ 2)2x — 5)%

x+2] (x—75]
E+2fx—=5)B3x-15-(x+2)]>0

(xt2)x— )2~ 1>
critical values x=-258.S5

sketch yA

/z 0| s~—=8s *

solutionis =2 <x <5 or x >R85
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Exercise A, Question 11

Question:

Solve the following inequality

I+ 5

e
X+

Solution:

Yaal
SX°+ S (x + 5> (x + 512

x+5)3+5-x+35]>0
(x +5)(3x=—x)>0

(x+35x3x—-1>=0
critical values x=01-5

sketch v

=Y

solutionis —=5<x <0 or x > :
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Exercise A, Question 12

Question:

Solve the following inequality

3x
x—2

Solution:

=X

Jx
x—2

Xx-2)3-(x-2)]>0

X (x — 2 > x(x — 2)°

xix=2)5-x)>0
critical values x=02275

sketch yh

| Note thisisa

/\ | —x3 curve.
0 2 s\

solutionisx <0 or 2<x<5

=

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com

Pagel of 1



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics

Exercise A, Question 13

Question:

Solve the following inequality

1 ¥ 2=%
l—x}2+x

Solution:

| e
11—

(1=-2)2+x2)(1+x)2+x)-2=x)1-x)]>0

X (1 =242+ x)*

X (1 —x)42 +IF}E

(1-x2+x)x*+3x+2—-(x2-3x+2)=0
(1 =x)2+x)6x>0

critical values x=1-20

sketch ¥4

\ \/\ . Curve isy = —x?
-2 (] \ * shape.

solutionisx < -2 or0<x<1
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Exercise A, Question 14

Question:

Solve the following inequality

X+ 7x+10 5. 4 9
x+1

Solution:

xt 4 7%+ 10 7 = >
el e il B e o = (2x e -
T X(x-+1) (2Zx+ 7) X {x+ 1)

G+ D+ 7x+10-2x+ 7)x + 1)] >0
(x+ DR +72x+10—=2x2 =95 = 7] >0

x+ 13 =-2x—xH >0

v

x+ 1] —xix+3)=>0
critical values x=-—1,1 -3

sketch VA

Thisisy = —x¢

/\ | sha pe.

solutionisx < -3 or —1<x <1

=Y
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Exercise A, Question 15

Question:

Solve the following inequalities

x+1

a =6

Solution:
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41

a = 6
pe
0>6x2 —x — 1 You can multiply by x?
since it is = 0,
0>03x+1)(2x=1)
critical values x = —%,%
sketch v

xh,____
L

i

* ] 1 1
solution is —3 <x <5 Butx £ 0

or—%c:x'::t} orﬂ-::xc:%

xZ a1
b mxr:-:+1} :}E{x+1}2

(x+1)6x*=(x+ 1) >0
x+1DBx+1)(2x-1)>0

critical values x=-13 -3

Skt'?tti"j .‘-I" &

Y sl
/-' NI ?

solution is =1 <x < —3 or x >}
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Exercise B, Question 1

Question:

Solve the following inequality

lx — 6] = 6x
Solution:
lx — 6] > 6x
x—b6b=bx or —(x—6) =6tx
= —6 = 5% => 6=7x
-12=x = r: =X
sketch A

™~

only x = 3 is valid

=Y

solution isx < 2
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Exercise B, Question 2

Question:

Solve the following inequality

it =3 =t
Solution:
[t = 3| >t
t—3=¢ or —(t—3)=H#
O=2-1t+3 > O0=tP+t-3
1+ . A379
t = no solution t= %
sketch

-1 — 1. —1 %413

LR L R AL

It — 3| is above £ for
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Exercise B, Question 3

Question:

Solve the following inequality
l(x = 2)(x + 6)| <9

Solution:

lx = 2)x+6) <9

24 4r—-12=9 or —(x*+4x—-12)=9

X4+d4x-21=0
(x=3ix+71=0
x=3o0r-7

sketch YA

6 —2 —7 1 \‘\ E
-2 +V7

‘-4—!- -

O=x4+4x -3

_—4*v16+12

2

Line y = 9 is above curve for —-7 <x < -2 -7 or =2 +/7 <x<3
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Exercise B, Question 4

Question:

Solve the following inequality

[2x + 1| =3
Solution:
Zx + 1| =3
2x+1=3 or —(2x+1)=3
& =2 —4 = 2x
xr=1 -2=x
sketch A
e ¥ P

AN

|

wJ
o
=

=]

solution is ¥ = 3 is below the V when
rx=-2orx=1
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Exercise B, Question 5

Question:

Solve the following inequality
[2x| + x> 3

Solution:

|2%] + x> 3

Rearrange: |2x| > 3 — x

2x=3-x or -2x=3-x
= 3x=273 —-x=3
=3 x=1 or x=-3
sketch v

=Y

y =3 — xis below V for
WL =g ari]
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Exercise B, Question 6

Question:

Solve the following inequality

x+3

| q 2
|.T| + 1
Solution:
x+3
lel + 1
- . | 18 1T
Rearrange: x+3<2]+2. Because |x| + 1is positive
_ you can multiply across.
ie. x+1<2
r+1=2x or x+1=-2x
- 1 = - Jx = -1
=
L=y
sketch ¥4
RECEEE X
{

Liney = x + 1 is below V whenx < —3 or x > 1
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Exercise B, Question 7

Question:

Solve the following inequality

3-% 5,
lxl + 1
Solution:
3-x =2
kl + 1
Rearrange: 3—x>2x|+2 You cartm"[t_lrf]y by
lx| + 1 since it is > 0.
1 —x>2x
l—-x=2x or l —x=—-2x
= 1 =3x x=-1
for
I X
sketch

Theliney = 1 — x is above the V for -1 <x <5
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Exercise B, Question 8

Question:

Solve the following inequality

X
S e -
|x + 2‘
Solution:
X
. <] -x
l:c H 2|
X x
— == or —_— =] —-x
x+2 x+ 2
x=(1-x)x+2) —X=(1 —x)}x 1+ 2)
¥+2e=-2=0 xe-=2=0
_—2+/12 "
x= 5 x==*VZ
x=—-1%v3
sketch ya NB x = +v2 is invalid.
x=-2 Vv3—1
The liney = 1 — x is above the curve forx < -1 — 3

or —v2 <x<-1++v3
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Exercise B, Question 9

Question:

Solve the following inequalities

3= - ' S =1 H -4 -- l — —x -
a On the same axes sketch the graphsofy = zandy = 17
g | x
b Solve - > ——.
X x+2
Solution:
a
I
=
X
pl-_= s x+2=2x
£ 2
i.e. U= gt~ 32

O={(x—-2)x+1)

r=20r—-1

1 :
— is above for —2<x<—-lorQ<x<?2

X x+ 2
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Exercise B, Question 10

Question:

Solve the following inequalities

a On the same axes sketch the graphs of y = ﬁ andy = 4lx —al.

b Solve, giving your answers in terms of the constant a, x—La < 4lx — al.

Solution:

a
(Assume a = ()

Only this case needs to be

b S 4(x — a) considered because the right hand

i branch of V has the intersection.
;=@ —a?
t% =x—a
x=axi From sketch x = a + 1.

Visabovewhenx<a orx>a+ %
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Exercise C, Question 1

Question:

Solve the inequality |x® — 7| < 3(x + 1)

Solution:

sketch: ¥4 2 =7 <3@x+1)
9] g 5 %

xX=-7=3x+3 or —x2—-7)=3x+3
= x*-3x-10=0 = D=x*+3x-4
xZ—-5x+2)=0 O=@x+4)ix—1)

X=-=20r9 x=-4orl

From the sketch, only x = 1 and x = 5 are valid.

Line is above thecurvefor 1 <x <35
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Exercise C, Question 2

Question:

2

; : x=
Solve the inequalit < ]
W &+ 6
Solution:
2
L <1
x| + 6
; i +
Rearrange: x:<|x|+6 ¢ MUIUPI}T by l”fl_ 6
since it is positive.

or x*-—6<|x|

sketch: yh

-6
¥—-6=x or ¥ —-6=~-x
= 2r—-x-6=0 ¥+x—-6=0
x—3Nx+2)=0 x+3x—21=0
x=-2or3 x=2o0r-3
From the sketch the intersections are > V6 P ot L

Curveis belowVfor -3 <x <3
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Exercise C, Question 3

Question:

Find the set of values of x for which |x — 1| > 6x — 1

Solution:
k=1 >6x -1

x—1=6x-1 or —(x—1)=6x -1
= 0= 5x 2=7x
= x=0 §=.x
sketch: ¥t

“=dfta

s (1551

x = () is not valid so only critical value isx =
V is above the line for x <
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Exercise C, Question 4

Question:

Find the complete set of values of x for which [x? — 2| > 2x

Solution:
2 — 2| > 2x
sketch: ¥4
3 _
x2—-2=72x
= xr—2x—2=0
_2¥12
. 2
x=1% x-'?

B is a solution of this equation
so must be 1 + 3

*
—x2—-2)=2x
0=xt+2x-2
_—zi\"]—
==
x=-1+3

a is a solution of this equation
so must be v3 - 1

The line is below the curve forx > 1+ V3 orx < /3 — 1
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Exercise C, Question 5
Question:

x+l{ 1

26=3 =3

Find the set of values of x for which

Solution:

x+1 N — 22 1 W E
L xr-3He-3p< Lox (@ -3 -3)

2 —3x -3+ Mx—-3) - 2x -] <0
(2x=3)x-3)x2-2x -3 —2x+3)<0
(Zx = 3)x—3)xx—-4)<0

critical valuesx = 2, 3, 4,0

sketch 4
0 3 gty X

O<x<iorl<x<i4
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Exercise C, Question 6

Question:

) i) S W

Solv
olv T

Solution:

x+3x+9) .

- 1 Ty — -
— X—17>@Bx -5 X (x-1)

x—Dx*+12x+ 27— (3x2—8x + 5)]>0

(x— 1422+ 20x —2x%) >0

(x—=1)(11 + 10x — x%) > 0 ——— Divide by 2.

x—-111—-2(14+x)>0
critical valuesx =1, —1, 11
sketch: i

: Thisisay = —x*
\ /—\ shape.

-NLA1 1N x

r<=-lorl<x<11
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Exercise C, Question 7

Question:

a Sketch, on the same axes, the graph with equation y = [2x — 3|, and the line with equation
y=5x-1
b Solve the inequality |2x — 3| < 5x - 1

Solution:

b [2x -3 <5x -1

2r—3=5 -1 or —-2x—-3)=5-1
—-2=3x 4 =7x
-_ 3 — _1‘ 't = ;l‘

i

From sketch this is not valid.
Line is above V forx = ‘
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Exercise C, Question 8

Question:

a Use algebra to find the exact solution of |[2x* + x — 6| = 6 — 3x

b On the same diagram, sketch the curve with equation y = |2x* + x — 6| and the line
with equationy = 6 — 3x

¢ Find the set of values of x for which [2x2 +x — 6/ > 6 — 3x

Solution:

a 224+x-6=6-3x or —(2¢* +x—6)=6 - 3x
202+ 4x — 12 =0 0= 2x* - 2x
x4+ 2x—6)=0 0=2xix — 1)

-2 + /78
x= _Z—Tﬁ x=0o0r1
=—1%.7

b VA

222 4+x—6=10
(Zx=3)x+2)=0

xr=-2ors

¢ Thelineis below thecurveforx>v7 —lor0<x <l orx< —v7 =1
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Exercise C, Question 9

Question:

a On the same diagram, sketch the graphs of y = [x* — 4| and y = |2x — 1|, showing the
coordinates of the points where the graphs meet the x-axis.

b Solve |x? — 4| = |2x — 1|, giving your answers in surd form where appropriate.
¢ Hence, or otherwise, find the set of values of x for which |x* — 4| > |2x — 1]

Solution:

; |2 3 X
vz — 1
b x*—4=2x-1 or x*—4==(2x-1)
2-2x-3=0 = 2+2x-5=0
B TP T
x—3)x+1)=0 x=_—2%v24
2
x=-1lor3 x=-1+6
¢ V is below the curve for
? — 4] > [2x - 1
whenx >3 or -l<x<ve—-1o0orx< =6 -1
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