R Quadratic inequalities

ROBINSON Worked solutions

This topic online

2
D sove2-sxc-1450 (3 marks)

= x2=-Sx-I470

oco.r.korise

= (x-7)x+2)>0

eritical values: . = 7 and x = -2

U-sko.pe.d. Sro.ph is above the axis outside the roots

x&=20rx>1

n Solve x? + 2x - 15 < 0

Write your answer in set notation. (3 marks)

= x24+422-15%&0

= (.z*S)(.z-3)éO

critical values: x = -Sand . =3

U-shagped sro.pk is on of below the axis between the roots

{x:-5&x¢3}

D soverx+2x-5<0 (2 marks)
The sro.pk °f Y= (x + 1)(.& -5)isa U-shape,& paro.bo(.a with
rootsat x=-2and =9

etween =2 and S, x + 2 s positive and x = S s neaative, so eif producT s
Bet s, posit & gat kheir product
nzsm‘tivz. Ovtscde Ehat interval the J,uctors have the same segn, geving o posctive
product. At cither endpoint the product cs 2ero, which ts excluded bj <o

The prod.uc.t ¢S nzao.'tz.ve. between the roots
So-2<4<2x4<S

“L &L £S5
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n Solve (x - 3)(x + 7) 2 0 (2 marks)

The roots °f (x=3)(x+7)=0are x=3and x = =7
The parabola ts U-shaged, so the produvet s Sre.a.tu‘ than or equal to 2ero outside
the roots (:.nc.(.ud.ins the roots themselves becavse the ineiuatatj is nok strect)

Sox = 3

x=3

The graph of y = X -3x-10isa U-shaped curve.
a. Factorise x* — 3x — 10 and write down where the curve crosses the x-axis.

b. Use a sketch of the curve to solve x* - 3x - 10 > 0. (4 marks)
o)

xt=3x-\0 = (.z-S)(.z'l'?.)
curve crosses ot x = -2 and x =S

b) sketeh o U-shagpe through -2 and §

cUrvVe s on of above the axis cutside the roots

x€&-2orx=2S

2
Solve x* - 9x + 18 < 0 (3 marks)

Factorise
22 =9 +\% = (3:.'3)(.:.-‘)
The roots are x = 3 and x = 6, and the parabola ts U=-shaped

The expresscon us M,aod::.ve. between the roots, 503 ¢« x £ 6

3L 4§
2
Solvex“+3x-282>0 (3 marks)
Factorise

x*+3x =28 = (x4 7)(x-u)

The roots are . = =7 and 2 = 4, and the parabola ts U-shaped
The expresscon s 3r¢,o.4:e.r than or Lium(. to 2ero outside the
roots

Sox = <%

X =4
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2
n Solve x“ + 12 < 7x (4 marks)

=< x*=-Txt12< 0 ~T=
ocaotor:.s&
= (x-3)(x-4)<o0

critical values 3 and 4; U-sko.p& is below the axis between them

3L 4y

n n is an integer such that n-n-6<0

Write down all the possible values of n. (3 marks)
= a'-n-€<O0
= (A-'b)(n-l-?.)‘O

critical values =2 and 3; below the axis between them
= =244

ns an inteaer, so =2 and 3 are not cacluded

n=-1,0,\,2

m n is an integer such that

n2-2n-15<0and 3n+1>4

Find all the possible values of n. (5 marks)

Factorise the quadratic

Ani=20-\5 = (n-S)((\*B),so(a-s)(n+3)<=o
Thes qeves 34 = n&=5
Solve the Linear :.M,luo.(.i'(:j: 3n 41> 4 qives 3a 73,507\
The tateqers so.k:.socyms both -3 1are 2,3, 4and S
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G

5x-4>2x+8 and x> - 10x + 21 < 0

Give your answer as a single inequality. (5 marks)
Solve the Linear :.ne.iuo.(.:.‘kdl Sx-4+>2x19% qeves 3x >\2, s0 x
>4

Factorise the guadratic

x2=10x +2\ = (.x.-3)(x-7),so(.x-3)(.z-7)40

The exgpresscon is ae.so.kwe. between the roots, 503 ¢ x ¢ 7

Both must hold: x > 4 combined with 3 < 2 £ 7 3:.\/1.5 UL x<L7

U< <7

2
EED sove3z<2-6<19 (5 marks)

Add ¢ ko every part
1« x*<¢ = 25
From x*> 9 x 3
Fromx*<€ = 1S5:-S<&<=x<=5§

Combine the tuwe conditions on eoch scde °f 2efo

Answe.r

-S & = &L =-330r3& <& =9

S L= x & =-JorH<L x&=S

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 4 of 7



m Solve 2x% - x-15< 0

F&ctor:.se.

Look oc,or two aumbers that mu(.ta.p(.y to2 x (-lS)

2x2 =6 +Sx-IS

(4 marks)

=30 and add
to -1 '(:Ine.y
ore =6 and S
2x(x-3)+
s(x -3) =
(2x + S)(x

-3)

The roots are x = -i ond x = 3. The 3r°'Ph °of J =2x* -2 =15 is a U-sko.pe.&

2

paralbola, which is below 2ero between tts roots

So the solution s -% < 3 < 3, Checle x = 0O: ?.(O) -0 -I5 =-I%

< 0, correct

S csen

2

m Solve 6x° = 7x = 5 > 0

= fx*-Tx -5 >0

J;o.c‘kori.sb
= (3x-5)(2x+1) >0
eritical values: 2 = = and X = -%

U-shmpe. ¢s a.bove the axis outside the roots

| S
X&L-—o0orn > —
2 3

(4 marks)
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2
G soie2+sx-3<0 (5 marks)

Factorise

22> 4+5x-3 = (2x - 1)(x +3)

Chech

(22 =-D(x+3) = 2x*46x-x-3=2x4+Sx -3

The roots are x = % and x = -3, and the parabola s U-shaped

The expression is Less £han or eq val to 2zero between the roots

\
So -3 & 2 & —
2

aexg L
2

o -

X¥*-x-2020 and ¥*-4>0 (5 marks)

Factorise the Feret guadratic

xt=-x=-20 = (Jc.-5)(.&4’H),so(x~$)(x+4)4=03ivzs
HEL=x<&=97

Factorise the second

xt=-4 = (Jc.-1)(:1.+2),so(.x-?-)(x*l)’Oa&vzsxz

Both must hold, so eatersect -4 2

Answe.r

L = x<L-20r24&<&=F5

Y&z x L -20rL &L x4&=S
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A rectangular allotment bed has length (x + 7) metres and width (x — 2) metres, where x > 2.
The area of the bed is less than 90 m2.

a. Show that x* + 5x — 104 < 0

b. Find the range of possible values of x. (6 marks)
o.) Area = (x + 7)(3(. - 2.) = x>+ Sx = \4. The area s Less than
0, s0ox*+5Sx -4 <90

Subtract 10 From both sides: x* + Sx - \O% £ O, as requcred
b) Factorise

x2+S5x =104 = (x +13)(x - 8), stnce 15 £emes 8 = 104 and 13 -
=S

(x+13)(x = %) < O gives -13 < x < 8

The iucs'(::.on states x > 2 (£he width must be pos:.(:a.ve.), so the

ro.nat.isl‘:x.‘%
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