ACHIEVE ACADEMY

GCSE Maths — Higher Tier

Inequalities - Practice Booklet

Developing ® Secure ® GreaterDepth

Answer every question in the working space provided. Method marks are available for correct working even if the final
answer is wrong. Check the time allowed with your tutor before you start.

Inequalities

Total marks available: 101



® Inequalities

\/X S _5 Q1 - e Developing - 3 marks

Divide ba -2 and reverse the siﬁn: x —U>-9
Add x> -5-M1M1 A1

v X< _6 Q2 - o Developing - 3 marks

Collect x terms: Ux — 41 < -35
Uux < -au
Divide bg Ubx < -6-M1M1H1

v/ (a) -2 = x <2; (b) see numberline below Q3 - » Developing - 4 marks

Subtract 5 £rom all three parts: -8 < Ux <8

Divide ba L-2=x<2

Dumber line: filled circle at -2, open circle at 2, joined bya line
M4 - B4 - B4 number line

\/y > 4 Q4 - o Developing - 3 marks

Collect Y terms: 4‘43 - 42 >wy
4(43 > 56
Divide by A4y >4 HI MY A1
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vy=b

Collect Y terms: 83 -9<39
By=uw
Divide by &y =6-M M A1

V/ (@) -1=x < 3;(b) see numberline below

Add Y to all three parts -2 < 2x <6
Divide bg 2-1=<x=<3

Q5 -

Q6 -

Dumber line: filled circle at 4, filled circle at 3, joined by a line

M1 - 1 - B4 number line

Developing

Developing

Collect n terms: —fon - 2 < -62

—fon =< -60

Divide by ~1o (reverse the sian): n=6-MMHMN

V/ (@) -2 <x =< 1; (b) see numberline below

All three parts -6 <3x <3
Divide bg 3-2<x <1

Q7 -

Q8 -

Dumber line: open circle at -2, filled circle at 4, joined bya line

M1 - 1 - B4 number line

Developing

Developing
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A

- 3 marks

- 4 marks

- 3 marks

- 4 marks
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\/y > _7 Q9 - e« Developing - 3 marks

Divide ba -4 and reverse the Siaﬂ: Y+ 6= -1
Subtract 6y = ~# - M1 M/ A1

\/y < _2 Q10 - e Developing - 3 marks

Divide ba -3 and reverse the siﬁn: y-3¢< -5
F%o\o\3:3<-Q-H4M4H4

V/ (a)region R shaded (see below); (b) 1 Q11 - e Secure - 5marks

(a) Boundar\j lines — Yy >4 dashed ling x > 2: dashed ling x + y<6 dashed line
Ris the +rianale with vertices (2, W), (2, D, (5,1

B1 each correct line - B4 correct region

(b) Count the Srio\ points inside R, inc\uo\ina points on solid lines or\\tj: 1- B
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v X < O Q12 - e Secure - 2 marks

METHOD
Subtract 87 <o
Multiply by 3:x < 0 - M1 A

v x> 30 Q13 - e Secure - 2 marks

METHOD
QO\d :)-:X/6>5
Mu\ﬁ(al\j by 6 x>30 - M A1

v -7 <x<-4 Q14 - e Secure - 3 marks

METHOD
Subtract 4o £rom all three parts: 8 < —2x < 44
Divide bg -2 and reverse both siﬁns: “U>x>-}ie —F<x< Y- MM
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v/ (a)region R shaded (see below); (b) 3 Q15 - e Secure

() Boundarﬁ lines — yz2a solid ling; x > 2: dashed line, x + y<* dashed line
Ris the Jrriar\ﬁle with vertices (2, 5), (2, 2), (5, 2)

B1 each correct line - B4 correct reﬂior\

() Count the Srio\ points inside R, incluo\ina points on solid lines on\\j: 3B
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\/1<X<7 Q16 - e Secure
Subtract 4 £rom all three parts: —28 < ~Ux < -4
Divide by -4 and reverse both signs: #>x > 4, e f<x < 3 - M 1Y A1

Q17 - e Secure

vx<20

Add 6 X/L'1 <5
Multiply by 4 x < 20 - M1 A1

Inequalities

- 5 marks

- 3 marks

- 2 marks
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v -5<x<=-2

Add 6 to all three parts: 6 < -3x < 15
Divide by -3 and reverse both siﬂns: —2>x>-5e ~5<x<-2- MM

v/ (a)region R shaded (see below); (b) 6

Q18

Q19

- @ Secure

() Bouno\ara lines — y=s>s solid ling; x = 4 olid ling; Y>ax - 4 dashed line
Ris the Jrrianale with vertices (3, 5), (1, 5), (4, D
B1 each correct line - B4 correct region
(o) Count the Srio\ points inside R, inc\udina points on solid lines on\a: 6-B1
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- 3 marks

- e Secure - 5 marks
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v/ (a)region R shaded (see below); (b) 6 Q20 - e Secure - 5marks

() Bo\mdarg lines — y> -1 dashed ling; x = 2: solid ling; x + y<s dashed line
Ris the Jrviar\ale with vertices (3, 3), (2, -1, (6, -1

B1 each correct line - B4 correct reﬂion

() Count the Srio\ points inside R, inc\uo\ina points on solid lines on\\j: 6-B1
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Vy>2,x>2,x+y<7 Q21 - e Greater Depth - 3 marks

METHOD

Find the equation of each boundar\j line, then decide which side is shaded and whether the
line is included:

y>2 (dashed, so strict)

x > 2 (dashed, so strict)

x+y<? (dashed, so strich)

B for each inequath (accept equivalent forms)
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22 - e Greater Depth - 4 mark
v3s=x=6b s e Cresierbentn A marks

METHOD

(x = 3)(x - 6) < o crifical values x =3 and x = 6

The 3ra(ah of y= x1 -9+ Ris a U-shape crossin3 the x-axis at 3 and §; it is below the axis
between them:3 = x <6

M1 factorise - M4 - A4

v -7<x<0 Q23 - e Greater Depth - 4 marks

METHOD

(x + #)x < g critical values x = -+ and x = o

The Sraph of Y= X2+ Ixis a U-shape crossing the x-axis at -1 and g; it is below the axis
between them: -+ <x <o

M1 factorise - M4 -
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vXxX<-8orx=8 Q24 - e Greater Depth - 3 marks

METHOD
%2 =64 when x = -8 or x = 8
The values outside the critical values saﬂs?& the inequali’ra: x < -8 orx = 8 - M1 critical values -

A1 84

v _6 <X < 3 Q25 - e Greater Depth - 4 marks

METHOD

(x + 6)(x — 3) < g critical values x = -6 and x = 3

The Sraph of y= X2+ 3x - fBis a U-shape cvossin3 the x-axis at -6 and 3; it is below the axis
between them: -6 < x <3

M4 factorise - M1 - B4

\/y>'|,x2],x+y55 Q26 - e Greater Depth - 3 marks

METHOD

Find the equation of each ‘oouno\arg line, then decide which side is shaded and whether the
line is included:

y>1 (dashed, so strich)

x = 1 (solid, so included)

x+ys=5 (solid, so included)

B1 for each inequalifa (accept equivalent forms)

-1 0] 1 2 3 4 5 o7 X
-1
-2

ACHIEVE ACADEMY - achieve-academy.co.uk Inequalities Page 10 of 12



vXx<-4orx=4 Q27 - e Greater Depth - 3 marks

METHOD
%2 = 46 when x = ~4 or x = Y
The values outside the critical values sa’risfc‘g the inequalih:): x < -4 orx = Y- M/ critical values -

A1 84

VvVy<5x>1y>2x-1 Q28 - e Greater Depth - 3 marks

METHOD

Find the equation of each bouno\ar& line, then decide which side is shaded and whether the
line is included:

y<S (dashed, so strich)

x >4 (dashed, so strict)

Y>ax 1 (dashed, so strict)

B1 £or each inequali’rﬁ (accept equivalent forms)
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29 - e Greater Depth - 3 marks
vV-7<x<7 Q P

METHOD
><Q=L4‘¥wher\x=—3rov><='+
The values between the critical values sa’ris@g the inequa\ﬁﬁz -3 < x < ?- M critical values - A1

M
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\/y22,x>],x+y<7 Q30 - e Greater Depth - 3 marks

Find the equation of each ‘ooundar\j line, then decide which side is shaded and whether the
line is included:

y=2 (solid, so included)

x >4 (dashed, so strict)

x+y<? (dashed, so strich)

B for each inequalh‘3 (accept equivalent forms)
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