GCSE Maths Revision | Algebra 6 TLEARNING

Quadratic Inequalities - Worksheet

Skill
Group A - Solving inequalities by factorising

Solve the following inequalities:

1)x" + 8x + 12 < 0 2)x  —8x+12<0 3) X4+ 4x — 12> 0
4) 5" —4x —12>0 B) x4+ 4x — 21 < 0 6) ¥’ + 10x + 21 < 0
7) % +8x + 16 = 0 8) x’—8x + 16 > 0 9) x* - 36 <0

10) x* < 81 11) x° < 100 12) x* + 5x + 2 <— 4

Group B - Solving inequalities using the quadratic formula

Solve the following inequalities. Round all solutions to 2 decimal places:

1) 3x° —6x + 2 <0 2)3x° + 6x —2 <0 3) 3x° 4+ 2x — 6 > 0
4) 25" —4x +1<0 B)2x" — x — 4 < 0 6)5x° — 2x — 6 < 0
7)5x2—6x—ZSO 8)x2—x—4>0 9)x2—x—4<0
10)x"+x—4<0 1)’ +x—-420 12) " + x < 4
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Quadratic Inequalities - Worksheet

Group C - Listing integer values
Solve the following inequalities, sketch the graph to highlight the solution then list the integer
values that are in the solution set:

1) x* + 10x + 16 < 0 2)x° — 10x + 16 < 0 3)x° - 6x — 16 < 0
4) %" + 6x — 16 < 0 B)x° — 16 < 0 6)x° < 16

7) % + 10x + 10 <— 6 8)2x" + 11x + 5 < 0 9)2x° — 11x + 5 < 0
10) 2x° + 9x — 5 < 0 11) 2x° - 9x — 5 < 0 12) 2x° - 9x — 3 < 2

Group D - Representing on a number line
Solve the inequalities, sketch the graph to highlight the solution then represent the solution
sets on a number line:

1) x° + 11x + 24 < 0 2)x’ — 11lx + 24 <0 3) x° + 11x + 24 > 0
4)x —5x —24<0 B) x° + 5x — 24 > 0 6)x + 6x+9<0
2 2 2
7)x —6x+9=>0 8x —9>0 9)x <9
10)x° - 1 < 8 11) 2x° + 13x + 6 < 0 12) 25"+ 1lx — 6 < 0
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Applied

1) (a) This rectangle has an area less than 14cm’.

Calculate the range of values of x.

r — bem

rcm

(b) Sam says there are two possible values of x. Explain why Sam is wrong.

2) (a) John thinks the solution to x° > 64 is 8. Explain why John is wrong.

(b) Represent the correct solution on a number line.

3) Harvey says it is not possible to solve the inequality 10%° + 3x + 8 < 0.

Lily says it is possible to solve this inequality but all values satisfy it. Who is

correct and why?

4) (@) The width of the garden is 20 metres shorter than the length. The area is less

than or equal to 96m2. Write an inequality to represent the area of the
garden.

(b)  Whatis the largest possible length of the garden?
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Quadratic Inequalities - Exam Questions

1) (3  Find the interval for which x° + 13x + 36 < 0

3)
2
() Solvex” — 13x + 40 < 0
3)
(6 marks)
2) (@ Solve2x’—8x+7<0
3)
(b) List the integer values that satisfy part (a).
(2)
(5 marks)
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Quadratic Inequalities - Exam Questions

3) @ solvex+Hx-1 = (x+ 1)

3

(b) Represent the solution which satisfies part (a) on the number line

-109-8-76-5-4-3-2-1012 34567 8 910
(2)
(5 marks)

2
Y @ golvex” — 3x > 10
3
(b) Represent your solution to part (a) on the number line
-10-9-8-7-6-5-4-3-2-1012 3 45 6 7 8 910

@
(4 marks)
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Question Answer
Skill Questions
Group A Solve the following inequalities:
1) x* + 8x + 12 < 0 1)— 6 < x <— 2
2)x - 8x+ 12 <0 2)2<x<6
3)x° + 4x — 12 > 0 3)x <— 6and x > 2
4)x° —4x — 1220 4)x <— 2andx > 6
B) x” + 4x — 21 < 0 B)— 7 <x<3
6) x° + 10x + 21 < 0 6)—3<x<—7
7) x* + 8x + 16 >0 7) All values of x
8) X' — 8x 4+ 16 > 0 8) All values of x except x = 4
9) x° —36<0 9 -—6<x<6
10) x* < 81 10)—9<x<9
11) x° < 100 11) — 10 < x < 10
12) x° + 5x + 2 <— 4 12) -3 < x <— 2
Group B Solve the following inequalities:
1)3x = 6x +2<0 1)0.43 < x < 1.58
2)3xr +6x —2<0 2) — 2.29 < x < 0.29
3)3x° + 2x — 6 > 0 3)x <— 1.79 and x > 1.12
4)2x' —4x+1<0 4)0.29 < x < 1.71
B)2x —x — 4 < 0 5)— 1.19 < x < 1.69
6)5x —2x — 6 < 0 6) — 0.91 < x < 1.31
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Group B 7)5x2—6x—2S0 7) — 0.27 < x < 1.47
contd 8)x —x—4>0 8) x <— 1.56 and x > 2.56
9x —x—4<0 9) — 1.56 < x < 2.56
10)x’ +x—4<0 10) — 2.56 < x < 1.56
1)’ +x—-420 11) x <— 2.56and x > 1.56
12) X"+ x < 4 12) — 2.56 < x < 1.56

Group C Solve the following inequalities, sketch the
graph to highlight the solution then list the
integer values that are in the solution set.

1) x* + 10x + 16 < 0 1) -7 —6 —5 —4 —3

20

-10 0

-10

2) x° — 10x + 16 < 0 2)2,3, 4,5, 6, 7,8

0 \/’ 10

-10
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2
Group Ccontd |3) ,* — 6x — 16 < 0 3)-2 -1,01,23,45,678
10|
0 10
-1p
<20
2
4) x + 6x — 16 <0 4) -7, — 6, —5 —4, -3,
-2, —-1,01
10|
-10 0
-10
)
2
5)x —16 <0 5 -3 -2, -1,0,1,2,3
10
-10 0 10
-10
-20
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Quadratic Inequalities - Answers

Group C contd | g) »° < 16 6)—4, —3, —2, —-1,01,23,4

-10 0 10

-20

7) x° + 10x + 10 <— 6 7)—7. —6, —5 —4 —3

ZUV

-10 0

-10

8) 2x° + 11x + 5 < 0 8 -5 —4 —3 -2 -1

10|/

-10

-10

© Third Space Learning 2021. You may photocopy this page.
9



GCSE Maths Revision | Algebra

Quadratic Inequalities - Answers

THIRD SPACE
LEARNING

Group C

9)2x* — 11x + 5 < 0

10) 2x° + 9x — 5 < 0

11) 2x° — 9x — 5 < 0

9)1, 2, 3, 4

"v

.\

-10

10

10) — 4,

-3, —2

-1,0

-10 0]

10

11) 0, 1,

2,345

-10
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Group C 12) 2x° — 9x — 3 < 2 12)0, 1, 2, 3, 4, 5

Group D Represent the solution sets on
a number line
1) 2"+ 11x + 24 < 0 D
10-9-8-76-5-4-3-2-10 12 3 45 6 7 8 910
*—O0
2 A

2)x° — 11x + 24 < 0

1

-1

10
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Quadratic Inequalities - Answers

2 <+—O0 o >
Group D 3)x +11x+ 24 >0 3) (T T T T T T O
I s I
-10-9-8-7-6-5-4-3-2-10 12 3 456 7 8 910
0
-10 0
-10
2 @ @
4 x —5x—24<0 4 H A
-10-9-8-7-6-5-4-3-2-10 12 3 456 7 8 910
10
10 0 10
0
2
|
30
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Quadratic Inequalities - Answers

2 “—O o —r
Group D 5)x +5x —24>0 5) ey
O O
-10-9-8-7-6-5-4-3-2-10 12 3456 7 8 910
10
10 0 10
10
20
Ao
2 °
6) x + 6x + 9 S O 6) -0 9 8 -7 6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 lﬂz

h

0 s

'
th

'
n

-10
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H———

-10-9 -8-7-6-5-4-3-2-1012 3 456 7 8 910

10

-10

-10

4——@ o o— >

Group D 7)x2—6x+920 7) e
20
I
-10 0
-10

2 0 o—
8)x —9>0 8)

T
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2 O——O
Group D 9)x" <9 9) e,
-10-9-8-7-6-5-4-3-2-1012 3 456 7 8 910
5
5 0 5
-5
-10
2 o—0
10)x_1S8 10) IIlIIIlIlIIIIIlIIIlII$
rrrrrrrrrrrrrrrrrrnrinro
10-9-8-7-6-5-4-3-2-1012 3 45 6 7 8 910
5
5 0 5
-5
-10
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Quadratic Inequalities - Answers

Group D 11) 22 + 13x + 6 < 0 ) A

-10-9 -8-7-6-5-4-3-2-10 12 3 45 6 7 8 910

12) 2x° + 11x — 6 < 0 12)

-10-9-8-7-6-5-4-3-2-1012 3456 7 8 910
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Quadratic Inequalities - Answers

Question Answer

Applied Questions

1) [a) This rectangle has an area less than a) 2 _5y <14
14cm’”. Caleulate the range of values of x. X — 5y — 14 < 0
x—-—7x+2)<0
r — 5cm —2<x<7
5<x<7

You cannot have a negative distance.

rcm

b) Sam says there are two possible values |b) He has just solve the quadratic = 0
of x. Explain why Sam is wrong. andgotx = 7and x =— 2 andit’s an

inequality that needs to be solved.

2) |a) John thinks the solution to x2 > 64 is 8. a) The solution set for x2 > 64 is
Explain why John is wrong. x <— 8and x > 8. The solutionis a

range of values.

b) Represent the correct solution on a b) <o o—
. o o o N A e e e e o

number line 10-9-8-7-6-5-4-3-2-10 12 34567 8 910
3) Harvey says it is not possible to solve this Harvey is correct as when you

inequality. Lily says it is possible to solve substitute the values of a, b and ¢

this inequality but all values satisfy it. into the quadratic formula, the

Who is correct and why? discriminant is a negative value so

10>+ 3x + 8 < 0 the parabola is above the x axis
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Quadratic Inequalities - Answers

4) a) The width of the garden is 20 metres a) X — 20x < 96
shorter than the length. The area is less

than or equal to 96m2. Write an
inequality to represent the area of the

garden.
b) What s the largest possible length of b) X' — 20x — 96 < 0
the garden? x—-—2H)x+4) <0
-4 < x £ 24

The largest possible length is 24m
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Question Answer
Exam Questions
1) (a) |Find the interval for which @ x + H(x + 9) 1)
X+ 13x + 36 < 0 — 4and -9 ¢))
-9 < x< —4 1)
(b) |Solve x* — 13x + 40 < 0 (b) (x = 8)x =) M)
5and 8 1)
5<x<8 1)
2) (a) Solve 2x2 —8x+7<0 (a) ‘= —(—-8) +\(-8)° - 4x2x7 1)
- 2%2
1.292.. and 2.707... 1)
1.292.< x < 2.707.. 1)
(b) |List the integer values that satisfy part (a). |(b) 2 1)
3) (@) |solve x+4Hx-1) =+ 1)2 @ »° 4+ 2x + 1 1)
X+ 3x — 4 @
x =5 1)
(b) |Represent the solution which satisfies part ‘5’ indicated 1
(a) on the number line Closed circle with line to the right 1)
*—»
[ S L S N N L e
-10-9-8-7-6-5-4-3-2-1012 3 456 7 8 910
Y @ |solvex” — 3x = 10 @ (¢ =5 +2) 1)
5and — 2 1)
x<—2andx =5 1)
(b) [Represent your solution to part (a) on the — 2 and 5 indicated 1)
number line Closed circles with two lines 1)
—e *—
o S L e e e o
-10-9-8-7-6-5-4-3-2-1012 34567 8910

..................................................................................................................
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