GCSE Maths Revision | Number

@ THIRD SPACE
LEARNING

Surds - Worksheet

Skill
Group A - Simplify, add and subtract
Write in simplest form:

1) V16 2) 28 3) V63
4) /99 5) /120 6) /850
7) 245 + 6.5 8) 4/11 — 24/11 + /11 9) 42 — /8

10) 3+/7 + +/28

11) /270 —+/120

12) +/20 ++/80

Group B - Multiply and divide
Write in simplest form:

1) 5 x+2 2) 24 +J6
PRI 5y 1248
243 ) 3
7) 3(8 ++/5) 8) 2(6 —+3)

10) (3 ++/3)(2 —2)

11) (4 +/3)(4 —/3)

6) 2(+/5)

10

9) 3(%1_2—@

12) (/72 - /50)"
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Group C - Rationalise the denominator

Rationalise and simplify:
3

1) e

2) 3)

\3
3 —12

1
4) E 5) ﬁ 6)

7) % 8) 2:/12 9) 244+/54

o 2l ok

1 40 4+/3

7+2 5—/5 12) 3+/6

10)
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Applied

1) A rectangle has length \/E + 3 and width \/ﬁ

V5 +3

(@) Find the perimeter of the rectangle in its simplest form.

(b)  Find the area of the rectangle in its simplest form.

The angle x lies between the line of length \/g + 3 and the diagonal.

V5+3

/20 3+/5-5
(c) Show that = 5 )
\/5+3 2

(d) Determine the size of angle x.

2) (@) 26 written as a product of prime factors is 2 X 13. Use this fact to explain
why \/% will not simplify further.

(b)  simplify 4/52.

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

3



@ THIRD SPACE
LEARNING

GCSE Maths Revision | Number
Surds - Worksheet

3) (a
(b)
4 (a)
(b)

thirdspacelearning.com

Using Pythagoras’ Theorem, find the length of the hypotenuse:

Hence write down the value of cos(45) in its simplest form.

Let (3 + \/E)(a - \/5) =— 3. Determine the values of a and b.

Hence, or otherwise, fully simplify: (3 + \/E)(B - \/E)B.
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Surds - Exam Questions

1) (a) Simplify+/112

1)
(b)  Simplify fully: 32//_2_8
1
(©)  Simplify fully: 1/15 x /3
(2)
(4 marks)
2) Work out the value of: (\/E)Z X (\/5)2
"""" (2 marks)
3) Expand and simplify:(12 — \/5) 3+ \/5)
"""" (3 marks)
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4) Show that /2(1/48 + /27) can be written in the form a+/6, where a is
an integer to be found.

(2 marks)
7—3)(7+/3
5) Simplify fully: (T—B3)T+3)
92
(4 marks)
. . . 5
6) Rationalise the denominator \/ﬁ
(2 marks)
9—\/24
7) Show that —\/_ can be written as 13 — 5\/8.
/643
(3 marks)
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Question Answer
Skill Questions

Group A Write in simplest form:
1) /16 1) 4
2) 28 2) 247
3) /63 3) 347
4) /99 4) 311
5) /120 5) 2+/30
6) /850 6) 534
7) 225 + 65 7) 85
8) 4/11 — 24/11 4+ 4/11 8) 34/11
9) 412 — 8 9) 242
10) 3./7 + /28 10) 5+/7
11) /270 — /120 11) /30
12) /20 + /80 12) 6+/5
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Group B

Write in simplest form:
1) /5 x 2
2)\24 + 6

3) (/11)°

4) 103{15
243

\12+/48

5) 3

2(+/5)°
6) (ﬂ)

7) 3(8 +/5)

8) 1/2(6 —/3)
9) 3(%1_2—@

10) 3 ++/3)(2 —/2)
11) (4 ++/3)(4 —3)
12) (1/72 — +/50)°

1) /10
2) 2

3) 11

4) 5.5

5) 2+/3

6) 1

7) 24 + 35

8) 612 — /6

9) 342

10) 6 — 342 + 243 /6

11) 13

12) 2
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Group C

Rationalise and simplify:

2

5)%
6)%
2t

8) 2\/%2

9) \/ﬁ\% 54
10)— G
11) ==
12)3‘1—%

9) 5.2
72

47

10)
11) 10 + 245

12) 43 — 42
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Question Answer
Applied Questions
1) A rectangle has length \/E + 3 and width \/%
V5+3
a) Find the perimeter of the rectangle in its a) ¢ + 6\/§

simplest form.

b) Find the area of the rectangle in its simplest b) 10 + 6\/§

form.

The angle x lies between the line of length
\/g + 3 and the diagonal.

Vb+3

C) Show that

20 _ 35-5 ¢ 20 _ _ 25653
5+3 2 V543 (/5+3)(/5-3)

10-65 _ 35-5
-4 2

3y/5-5

d) Determine the size of angle x. d) tan(x) = 5
- 34/5=5
X =tan ' (_\ZL)
= 40.5°
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2) a) 26 written as a product of prime factorsis |a) The only two factors of 26 are 2
2 x 13. Use this fact to explain why /26 and 13. Neither of those are
will not simplify further. square numbers, so the surd

cannot be simplified.
b) Simplify +/52. b) 52=+4x13
= \/Z X \/1_3 = 2\/E
3) a) Using Pythagoras’ Theorem, find the a) 2
length of the hypotenuse:
1
45°
1
2
b) Hence write down the value of cos(45) in |b) _\ZL
its simplest form.

4) |a) Let (3 ++/12)(a —+b) =— 3. a) a=3b=12
Determine the values of a and b.

b) Hence, or otherwise, fully simplify: b) -33 - \/E)Z

B +12)3 —+12)",

=— 3(21 — 124/3)

= 361/3 — 63
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Question Answer
Exam Questions
1) (a) |Simplify /112 (@) 47 )
(b) | Simplify fully: %;E (b) 319 )
() | Simplify fully: /15 x +/3 \/45 1)
35 ¢))
2) Work out the value of: (a) (\/ﬁ)z - 12 or (\/g)z _ 5 1)
(12)* x (/5)° 12 X 5 = 60 a)
3) Expand and simplify: (12 — \/ﬁ) 3 + \/g)

(12 —32)(3 ++8) =36 — 332 + 1248 — 16 (1)
=20 — 1242 + 242 )
=20 + 122 @

4) Show that 1/2(1/48 + ~/27)can be (@) /48 = 43 0r~27 = 343 @
written in the form a+/6, where a is 2x 7\/3=7/6 ora=7 Q)]
an integer to be found.
5) Simplify fully: (@ 7 -3)7 +3)
(7=/3)(7+3) =49 + 73— 7433 (1)
V92 = 46 )
\J92 = 2423 ¢))
46 46~/23
223 2x23 23 M
6) Rationalise the denominator > (2) \/E = 2\/5 @
V12
53 (1)
6
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7 _ _
) Show that 92t can be written as \/ﬁ o 2\/6 (0))
/643
13 — 5/6. (9-21/6)(1/6-3) a
(/6+3)(1/6-3)
=1—5\_63_&= 13 — 56 (1)
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