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GCSE Maths Revision | Number

Rational and Irrational Numbers - Worksheet

Skill
Group A - Rational and irrational numbers

Determine whether each number is rational or irrational.

1)< 2)+ 3)m

4) 6 5) 0 6) =
7)5 8) 3.8 9) 9
10) /= 11) — /8 12) 0.09

Group B - Calculations with rational and irrational numbers
Complete the calculation to determine whether the solution is rational or irrational. Write your
answers in the simplest form.

1)6 - 8 2)12 x 7 3)/4 x 4
4) 25 = 3 5) /22 6) = — 1

7)5’116 8) /50 x /2 9) 4/12 x /6

10)3 + 7 x 2 11) e x e’ 12) (&y*
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Group C - Finding rational and irrational numbers

Calculate a rational or irrational number between the two limits

1) Circle the rational number 2) Circle the rational number  3) Circle the rational number

between 6 and 8 between 12 and 13 between — 10 and — 9
6
v/ 48 7 § 12.5 12.5| 4= —90| 37 | —9.5

4) Circle the rational number 5) Circle the irrational number 6) Circle the irrational number

between 8.1 and 8.7 between 3 and 4 between 10 and 12
2 3 55
8.5 8.2 e 1 v10 | 3.5 v101 | 4rm R

7) Circle the irrational number 8) Circle the rational number 9) Circle the rational number

between — 5and — 8 3 e 7 10
between 2 and 3 between 11 and 13
13 3 9 8 ™
—V26|—v16|—6.2 | | 0.9 | —= = — | = | =
16 4 16 13 5)
10) Circle the irrational 11) Circle the irrational 12) Circle the irrational
number between 0.5and 0.8, per between 13—0 and % number between % and %
7 3 | V82| 401 | 3 W
— 1/0260.799| | =2 | X221 . V2| =
10 T 30 15 e 2
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Rational and Irrational Numbers - Worksheet

Applied
1)
(a)
(b)
2) (a)
(b)
3) (a)
(b)
4) (a)
(b)

Below is a list of numbers.

N S e

The rational numbers are:

The irrational numbers are:

Calculate the length BC of the right angle triangle below.

A

14
6cm an

B
C B

State whether the solution to part a) is rational or irrational.

Simplify f(x) = 3x° x 4x > + 2x

Show that f(\/i) is a rational number.

The volume of Sphere AisV = %m‘a. Is V always, sometimes or never an

irrational number? Give reasons for your answer.

Given that the volume of Sphere B is equal to 36m, show that the radius r is a
rational number.
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Rational and Irrational Numbers - Exam Questions

1) (@)  Show that \/§ 4 + \/5) is an irrational number.

(2)
(b)  Show that (% + \/g) (% — \/§) is a rational number.
3)
(5 marks)
2) (a) The ratio of sides of a right angle triangle is equal to 5: 12: x.
Calculate the two possible solutions for x.
(2)
(b) The diagonal length L of a cuboid can be calculated by the
formula L = h2 + w2 + d2 where h, w, and d are the values
for the height, width and depth of the cuboid. Given that
h = \/E, w = \/§, and d = 2, calculate L.
3)
(5 marks)
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Rational and Irrational Numbers - Exam Questions

3) @ Simplify 128

g -

()
2
(b) Lety > % Ify = 20\/%, calculate the range of values for x.
(C))
(6 marks)
49 () The golden ratio is equal to 1—+2\£ Is the golden ratio a rational
or irrational number?
0y
(b) Calculate the positive solution of x for the quadratic equation
x*— x — 1= 0. Whatdo you notice?
(C))
(5 marks)
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Rational and Irrational Numbers - Answers

Question Answer
Skill Questions
Group A Determine whether each number is rational or
irrational.
1) % 1) Rational
2) % 2) Rational
3) m 3) Irrational
4) 6 4) Rational
5 0 5) Rational
6) _74 6) Rational
7) \5 7) Irrational
8) 3.8 8) Rational
9) \/5 9) Rational
10) 1_16 10) Rational
11) —+/8 11) Irrational
12) 0.09 12) Rational
Group B Complete the calculation to determine whether the
solution is rational or irrational. Write your answers
in the simplest form.
1) 6 -8 1)% rational
2) 12 x 7 2) 84 rational
3) W 3) 4 rational
4) \/ﬁ + 3 4)% rational
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Group B 48 .
= 5) 2+/2 irrational
contd 5) 6 ) 2:2
5 10 .
6) 5 16 6) 0 rational
31 3n
7 —_ -
) /16 7) = Irrational
8) \/ﬁ X \/E 8) 10 rational
9) 4\/E X \/g 9) 24\/5 irrational
10) 3 + % x 2 10) 312 + 7 irrational
11) “ x e’ 11) ¢” = 1 rational
12) (%)4 12) % rational
Group C Calculate a rational or irrational number between

the two limits

1) Circle the rational number between 6 and 8

6

V48 7 3

2) Circle the rational number between 12 and 13

12.5 |v/12.5| 4w

3) Circle the rational number between -10 and -9

—90| —37 | —9.5

4) Circle the rational number between 8.1 and 8.7

8.5% | 8.2 3e

5) Circle the irrational number between 3 and 4

3

1 v10 | 3.5

1) 7

2) 12.5

3)- 9.5

4) 8.2

5) /10
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Group C
contd

6) Circle the irrational number between 10 and 12

55
v101 | 47 5

7) Circle the irrational number between — 5and — 8

/26 |- /16| 6.2

8) Circle the rational number between % and %
13 3
0.9 — —
16 4
. . 7 10
9) Circle the rational number between ETE and T3
9 8 i
16 13 5

10) Circle the irrational number between 0.5 and 0.8

7
10 v/0.26 | 0.799

11) Circle the irrational number between = >

10 and ry
3 | VB2 L
| 30 | ©

12) Circle the irrational number between : 7

—and =
V401 | 3 m

3

15 e 2

6) /101

7) 26

13
16

16

10) /0. 26

17) 82

30

12) AL01

15
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Rational and Irrational Numbers - Answers

Question Answer

Applied Questions

1) Below is a list of numbers.
36 o L _o04 e
a) The rational numbers are: a) ¢ %' — 0.4
b)  The irrational numbers are: b) 3 % e
2) |a) Calculate the length BC of the right angle a) 142 -6 = 196 — 36
triangle below. — 160
A
V160 = 4+/10
14cm
6em
n
C B

b) State whether the solution to part a) is rational {b) Irrational
or irrational.

3) (@) Simplify f(x) = 3x" x 4x ° + 2x " a) f(x) = 6x"
b) Show that f(\/z) is a rational number. b) f(f2) = 6 x (\/5)4 =6 x4 =24
4) |a) The volume of Sphere Ais V = %an. Is V a) Always. The only time V is not

always, sometimes or never an irrational rational is when r = 0 which
number? Give reasons for your answer. means that the sphere does not
exist. Multiplying t by any
other positive number is an

irrational number.

b) 36T = im’3

b) Given that the volume of Sphere B is equal to 3
36T, show that the radius r is a rational 108 = 41°
number. 3

27 =r
r=3
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Rational and Irrational Numbers - Mark Scheme

Question Answer

Exam Questions

1) (@) |Show that \/§(4 + \/§) is an irrational (a) 4\/5 + \/6 1)
number.
= 43 + 3 1)
(b) | Show that (= + /3)(% — 4/3) isa (b) L _ % + % ~3 )
rational number.
1
7 3 e}
3
— 23 (1)
2 The ratio of sides of a right angle triangl
) (a) [The ratio of sides of a right angle triangle |(a) 192 + 2 _ 13 (1)

is equal to 5: 12: x.

Calculate the two possible solutions for x. A/12% — 5% = 119 (1)

(b) [The diagonal length L of a cuboid can be  |(b) \/ 2 2 2
calculated by the formula L= (\/E) + (\/§ ) +2 1)

L=‘\/h2+wz+d2whereh, w, and d L= %3+ 4

are the values for the height, width and @)
depth of the cuboid. Given that
L=+9=3 (1)
h = \/E, w = \/g, and d = 2, calculate L.
3) (a 128 a) 842
) @) Simplify —*SE @) —gﬂ 1)
\2 @
2 2
(b) Lety > % Ify = 20+/80, calculate the (b) 20-/80 > % @
range of values for x. 400 > x° 6))
0 >x" — 400
0> (x — 20)(x + 20) e))
- 20 <x <20 )
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Rational and Irrational Numbers - Mark Scheme

. 1++/5 .
4) (a) |The golden ratio is equal to 5 (a) Irrational 1)
Is the golden ratio a rational or
irrational number?
(b) [Calculate the positive solution of x | (b) x = 1+V(=1)*—4x1x—1 1)
for the quadratic equation 2x1
2
x — x — 1 = 0. What do you
notice? x = Hzﬁ @
_ A+5
x =1 (1)
The positive solution is the golden ratio. 1)

Do you have K54 students who need additional support in maths?

Our specialist tutors will help them develop the skills they need to succeed at GCSE in weekly one to one online
revision lessons. Trusted by secondary schools across the UK.

Visit thirdspacelearning.com to find out more.

© Third Space Learning 2021. You may photocopy this page.
11



