R Inequalities

ROBINSON Worked solutions

This topic online

n Find the set of values of x for which 5 - 3x < 2x + 20, giving your answer in set notation. (2 marks)

S =-%x<2x t+20
Collect the x £erms on the scde where tkzd sko.:, posa‘ta\/e.

S <S5x+20 (+3x)
-1S <« sx (-20)

-3 2  (5)
Wrike in set notation

{x3x>-3}

a Solve the inequality X -2x-15>0
Y

(3 marks)
Find the critical values

x*=2x=-1S = O
(x - 5)(.& + 3) = O
x = Tof x=-%
Sketeh: U-shaged curve, above the x-axis outside the roots

7 O means the poarks of the curve above the x-axcs

xXx4%«-30rx?SsS
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n Find the set of values of x for which 2x% + x - 6 < 0, giving your answer in set notation. (3 marks)
Find the critical values

2x*+x-6 = O

(22 -3)(x+2) = O

)

2

x = or X = =2

U-shaged curve: £ O is between the roots, ends included
3

-2&x & —
2

n Find the set of values of x for which both 3x = 7 > 2and x> - 9x + 14 < 0 (4 marks)
Linear ‘me.tLuo.(.&.tJ
Ix=-T>2
3x > 9 (+7)
= >3 (+3)
Quvadrateic iae.iuo,(.:.t:,: eritical values
(.z-l)(.z-'!) = O
X = 2o0rx=1
< O s between £he roots
L<Lx <47
Bokh: overlap 2 > 3 with 2 € x € 7 on o number Line

3£ 47
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a Find the set of values of x for which x> + 4x - 1 > 0. Give your answer in set notation, using exact

values. (3 marks)

Critical values: does not Foctorcse, so complete the square
(.x+?.)"-'+-\ = O
(x+2)* = 5§
z+2 = 2[5
-2 s
U-shaged curve: 2 O ts outside the rooks

.z&-l-fSor.z?-l*rS

{x:xg-2-Lsju{x:x2-2+T5}

X

n The equation kx® + 4x + (k — 3) = 0, where k is a non-zero constant, has no real roots.
a. Show that k? - 3k - 4> 0

b. Hence find the set of possible values of k. (5 marks)

o) No real roots: b? - Yac < 0
4 - u(k)(k -3) <0

16 -4k?+120 £ O

O & 4i? =12k = \¢

O <k -3k -u(zu4)

k2 =3k -4 >0 shown
b) Crikical values
(e -w4)(L+1) = O

W= York ==\

> O is outside the roots

< -lork >y
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The diagram shows the curve with equation y = x? - 2x - 3 and the line with equationy =x + 1. The
region R, shown shaded, is bounded by the curve and the line. R does not include its boundary.

a. Find the coordinates of the points where the line meets the curve.

b. Use inequalities to define the region R.

y

(5 marks)

o) Set &he e.clomkions e.lu«.(.

xt =22 -3 x + |
X:i=-3x=-4 = O
(x-9)x+1) = O

x Y oraz=-|

J
y = -4=
(-l, O) and ('-i, S)

b) R s above the curve and below the Line

4+\=

O O

600(\&&(‘3 nok tncluded, so use strict &(\QALWLL{.{:EOS

I_J>.z1-2x-3o.mlp<x*\
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n The curve C has equationy = 4 - x% and the line I has equationy =x - 2

a. Find the coordinates of the points where I meets C.
b. On the axes, sketch C and I, and shade the region that satisfies both y < 4 - X2 andy >x -2

y

(0,4)

(5 marks)
o) Set the Lluo.‘k‘ums e.iuo.(.

-2 = x-2
x*t+tx-¢

© = (x+3)(x-12)

x = =3 orx=2
J
D = 2-2=0
(-3, -5 ) and (2, O)

b) C s ann shape: roots :1, moximum ot (O, '-i)

-3-2=-5

C has Sr«dabr\t \ and J-u\tzrcepk -2

Shade below C and above (, between x = -3 and x =2
Solid Lines, because both aneiua.(.ikic.s thclude the boun&mrv

see the shaded rza:.cm on the d.a.o.aroun
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n The line with equation y = kx — 2, where k is a constant, meets the curve with equation y = X%+ 2x +

2 at two distinct points. Find the set of possible values of k. (5 marks)

Set the e.c"uo.k;oas eqgual
X4+ 2x 42 = k-2
x*+(2-w)xt4 =0
Two distinct points: b? - Yac > O
(2 -)*-4(\)(4) >0
4 -Yh t R* =\ > O
kR'=4k =12 >0
Critical values
(w-¢)nt2) =0
W = ¢orkk=-2
> O is ovtside the roots

h<-20rk>¢§
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m Find the set of values of x for which 12 <x + 1,x # 0. Give your answer in set notation.
X

y

y=x(x+4)(x-3)

(6 marks)

x m;akt be M.ao.'h\le., s0 mu(.tx.p(.:) bJ x? (o.(.wo.ys posnk&.ve.) wnstead of x
2x £ x® + x?

0L 234 x2=-1\22

O‘.z.(:x."'l'.z-\?.)

O < x(x+ H)(Jc. - ‘b)

Critical values

X = %, x=0,=3

Sketeh the positive cubic throusk -4, 0 and 3

above the x-axis For -4 £ x £ O and For = 7%

{x:-42¢x20}U{x:ax>3}
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m A rectangular patio has length (2x + 3) m and width (x = 1) m. The perimeter of the patio must be
more than 30 m and its area must be less than 52 m2.

a. Show that x > 13

b. Find the set of possible values of x. (6 marks)

o) Percmeter

2(2x +3) +2(x-1\) 7?30
H4x+é+t2x-2>30

¢x +4 > 30

¢x > 26 (-4)

shown

b)Areo.
(22 +3)(x -\) ¢« 52
x4+ x-3<4S52

Lx*+ -S540

Critical values

(2 +W)(x-5) = O
= ]
x -— ofx=§S
2
MNeres
y
Combine with x ¥ % (his also makes the width posd:we.)
E < x<4S
3
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m Tomasz volleys a ball in a park in Bristol. The height h metres of the ball above the ground t seconds
after it is kicked is modelled by

h=14+12t - 56
a. Find, in set notation, the values of t for which the ball is more than 5 m above the ground.

b. Find the time at which the model predicts the ball hits the ground. Give your answer to 3
significant figures.

c. Hence state a suitable range of values of t for which the model is valid. (7 marks)

«) Hz;akt more than S m
1+\2t-st*2 7 s
o>st*-12k + w

Critical values
(st - 2)((: - 2) = O

t = o4ort=12
< O is between the roots
{t:om <k«
b) Heks the ground whea h =0
stt-12&-1 =0
t = 220 (uy +20)

10
£ = 12 u

\O

£ = 2.4%20¢... (re.:)e.c.t the ne.ao.'(:f.\n. root)

2.4%2 s

c) 6!1,0“. the kick and o.l,‘ku" Lmnd.u\n the model does not &ppL:)
oOstsa2u48
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