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Algebra

Quadratic/Rational/Modulus Inequalities
SOLUTIONS

1 Quadratic Inequalities

1. x < −5 x > 3 (−5 > x > 3)

2. −4 < x < 3

3. x ≤ −3 x ≥ 6 (−3 ≥ x ≥ 6)

4. −3 ≤ x ≤ 4 (S*)

5. x ≤ −3
2

x ≥ −1 (−3
2
≥ x ≥ −1) (S*)

6. −6 < x < −1
3

7. x < −2 x > 1
2

(−2 > x > 1
2
)

8. −3
2
≤ x ≤ 4

9. −9 ≤ x ≤ 2
3

(S*)

10. −3 < x < 3

11. x ≤ −5
2

x ≥ 5
2

(−5
2
≥ x ≥ 5

2
) (S*)

12. −12 ≤ x ≤ 0

13. x < 0 x > 5 (0 ≥ x ≥ 5) (S*)

2 Rational Inequalties

1. x < 2 x > 5

2. x < −9
2

x > −2

3. −2 ≤ x < −1 (S*)

4. 4 < x < 11

5. x < 4
3

x > 5
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6. −6
5
< x < −1

2
(S*)

7. 4
3
< x ≤ 13

4

8. x < −8 x > 2

9. −1
2
< x < 6

5

10. x ≤ −1
3

x > 1
3

(S*)

11. −2 < x ≤ 1

12. x ≤ −8
5

x > 4 (S*)

3 Modulus Inequalities

1. −2 < x < 1

2. x < −3 x > 5

3. −8 ≤ x ≤ 2

4. x ≤ −1
2

x ≥ 3
2

5. −7
2
< x < 1

2

6. −1 < x < 1

7. x ≤ −2 x ≥ −1
3
(S*)

8. −5 ≤ x ≤ −1

9. x < 5
6

x > 12

10. −9
4
< x < −3

4
(S*)

11. x ≤ 8
5

x ≥ 12
5

12. 7
2
≤ x ≤ 9

2

13. x < −3
2

x > 1
2
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Question 1.4

x2 − x− 12 ≤ 0

Roots: f(x) = 0

x2 − x− 12 = 0

(x− 4)(x+ 3) = 0

x = 4 x = −3

.

Solution: − 3 ≤ x ≤ 4

Question 1.5

2x2 + 5x+ 3 ≥ 0

Roots: f(x) = 0

2x2 + 5x+ 3 = 0

(2x+ 3)(x+ 1) = 0

x = −3

2
x = −1

.

Solution: x ≤ −3

2
x ≥ −1

Question 1.9

18− 25x ≥ 3x2

−3x2 − 25x+ 18 ≥ 0 (×− 1)

3x2 + 25x− 18 ≤ 0

Leamy Maths Community 3



Le
am
y
M
at
hs
Co
m
m
un
ity

Algebra Quadratic/Rational/Modulus Inequalities Solutions

Roots: f(x) = 0

3x2 + 25x− 18 = 0

(3x− 2)(x+ 9) = 0

x =
2

3
x = −9

.

Solution: − 9 ≤ x ≤ 2

3

Question 1.11

4x2 ≥ 25

4x2 − 25 ≥ 0

Roots: f(x) = 0

4x2 − 25 = 0

(2x− 5)(2x+ 5) = 0

x =
5

2
x = −5

2

.

Solution: x ≤ −5

2
x ≥ 5

2

Question 1.13

x2 > 5x

x2 − 5x > 0
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Roots: f(x) = 0

x2 − 5x = 0

x(x− 5) = 0

x = 0 x = 5

.

Solution: x < 0 x > 5

Question 2.3

x− 2

x+ 1
≥ 4 (×(x+ 1)2)

(x+ 1)2
x− 2

x+ 1
≥ 4(x+ 1)2

(x+ 1)(x− 2) ≥ 4(x2 + 2x+ 1)

x2 − x− 2 ≥ 4x2 + 8x+ 4

x2 − 4x2 − x− 8x− 2− 4 ≥ 0

−3x2 − 9x− 6 ≥ 0 (×− 1)

3x2 + 9x+ 6 ≤ 0

Roots: f(x) = 0

3x2 + 9x+ 6 = 0 (÷3)
x2 + 3x+ 2 = 0

(x+ 2)(x+ 1) = 0

x = −2 x = −1

.

Solution: − 2 ≤ x < −1 Note: x 6= −1

Leamy Maths Community 5



Le
am
y
M
at
hs
Co
m
m
un
ity

Algebra Quadratic/Rational/Modulus Inequalities Solutions

Question 2.6

3x− 2

2x+ 1
> 4 (×(2x+ 1)2)

(2x+ 1)2
3x− 2

x+ 1
> 4(2x+ 1)2

(2x+ 1)(3x− 2) > 4(4x2 + 4x+ 1)

6x2 − x− 2 > 16x2 + 16x+ 4

6x2 − 16x2 − x− 16x− 2− 4 > 0

−10x2 − 17x− 6 > 0 (×− 1)

10x2 + 17x+ 6 > 0

Roots: f(x) = 0

10x2 + 17x+ 6 = 0 (÷3)
(5x+ 6)(2x+ 1) = 0

x = −6

5
x = −1

2

.

Solution: − 6

5
< x < −1

2

Question 2.10

x+ 3

3x− 1
≥ −4

3
(×3(3x− 1)2)

3(3x− 1)2
x+ 3

3x− 1
≥ −4

3
3(3x− 1)2

3(3x− 1)(x+ 3) ≥ −4(3x− 1)2

3(3x2 + 8x− 3) ≥ −4(9x2 − 6x+ 1)

9x2 + 24x− 9 ≥ −36x2 + 24x− 4

9x2 + 36x2 + 24x− 24x− 9 + 4 ≥ 0

45x2 − 5 ≥ 0
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Roots: f(x) = 0

45x2 − 5 = 0 (÷5)
9x2 − 1 = 0

(3x− 1)(3x+ 1) = 0

x =
1

3
x = −1

3

.

Solution: x ≤ −1

3
x >

1

3
Note: x 6= 1

3

Question 2.12

1− 2x

x− 4
≤ −3

4
(×4(x− 4)2)

4(x− 4)2
1− 2x

x− 4
≤ −3

4
4(x− 4)2

4(x− 4)(1− 2x) ≤ −3(x− 4)2

4(−2x2 + 9x− 4) ≤ −3(x2 − 8x+ 16)

−8x2 + 36x− 16 ≤ −3x2 + 24x− 48

−8x2 + 3x2 + 36x− 24x− 16 + 48 ≤ 0

−5x2 + 12x+ 32 ≤ 0 (×− 1)

5x2 − 12x− 32 ≥ 0

Roots: f(x) = 0

5x2 − 12x− 32 = 0

(5x+ 8)(x− 4) = 0

5x+ 8 = 0 x− 4 = 0

x = −8

5
x = 4

.

Solution: x ≤ −8

5
x ≥ 4

Question 3.7

|2x− 1| ≤ |4x+ 3| Square both sides(|2x− 1|)2 ≤ (|4x+ 3|)2

4x2 − 4x+ 1 ≤ 16x2 + 24x+ 9

4x2 − 16x2 − 4x− 24x+ 1− 9 ≤ 0

−12x2 − 28x− 8 ≤ 0 (÷− 4)

3x2 + 7x+ 2 ≥ 0
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Roots: f(x) = 0

3x2 + 7x+ 2 = 0

(3x+ 1)(x+ 2) = 0

3x+ 1 = 0 x+ 2 = 0

x = −1

3
x = −2

.

Solution: x ≤ −2 x ≥ −1

3

Question 3.10

|2x+ 3| < 3

2
Square both sides(|2x+ 3|)2 <

(
3

2

)2

4x2 + 12x+ 9 <
9

4
(×4)

16x2 + 48x+ 36 < 9

16x2 + 48x+ 36− 9 < 0

16x2 + 48x+ 27 < 0

Roots: f(x) = 0

16x2 + 48x+ 27 = 0

(4x+ 3)(4x+ 9) = 0

4x+ 3 = 0 4x+ 9 = 0

x = −4

3
x = −9

4 .

Solution: − 9

4
< x < −3

4
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