Multiplying Surds

When we multiply surds we combine the surd and then try to simplify if it is possible

Example
Example
Simplify
Method 1
2x3%xv10xv6
6V10x 6
6v60
6V4 x 15
6v4 x V15
12V15
Exercise 1.

V20 x+/15

V20 x 15
/300
V100 x 3
V100 x V3

10V3

24/10 x 3V6

Method 2

V4x10 X V9% 6
V40 x /54
\2160

144 %

15
144 x /15

12¢/15

Multiply these surds and then simplify where possible. Write the answers in the form by/c where

possible.

1) V20 x+/32
2) V15 x V27
3) V10x V28
4) \32x 3
5 V12x 120
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6) V6x+/30
7) V6x V8
8) Vé6x V12
9) V18x /3
10) V6 x V15

11) 242 x 35

12) 2410 x 24/5

13) 3y/3 x 52

14) 3v/3 x 2¢/18

15) 24/6 X 3v2x 24/3
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As we have seen from earlier we can have surds mixed with integers. We would multiply these
together in the same way as we would quadratic roots.

Example

Expand and simply

(2+\5X5+\/§)

2(5+\/§)+\/§(5+\/§)
10 + 2v/3 +5v3 + 343
10+7+3 +3

13+ 73

Example 2

Expand and simplify

(2-Ve )5 +V10)
2(5 +10)-6(5 +v10)
10 +2v/10 -5v6 - 610

10 +2v/10 -5v/6 —/60
10 + 24/10 -5v6 —2¢/15
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Exercise 2

Write these in the form a + b\/E where possible, where a and b are integers. (Some may only

simplify toa + by/c + dy/e + ...)

1) (2+V6)4+6)
2) (3+v10)5++10)
3) (4+V2)6+v2)
4) (5+\F)(7 )
5) (
6) (2 \FX3+\F)
7) (4 \/_](9-1-\/_)
8) (3-V5)7-5)
9) (2- W)(5 V3)
(

10)

Exercise 3

V3F
12) (2+ V54 +V6)

(2-

(

13) (3+V5)(5+10)

14)(4+\f)(6+\/_)

15) (5+V3)7-V12)

16) (5+ V158 -+5)
(2-7)3+42)

18) (4 -3 )9 + V11)

19) (3-V3)7-V5)
(2-VBY5-12)

20)

What is the area of this shape? Write your answer as simply as possible.

J3

J o

VB

© mathssite.com

Vz
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Answers Exercise 1

1)
2)
3)
4)
5)
6)
7)
8)
9)

8v/10
N5
270
46
415
6v5
43
6v2
3v6

10) 3V10
11) 6v/10
12) 202
13) 15V6

14) 186
15) 72

Answers Exercise 2

1))
2)
3)
4)
5)
6)
7)
8)
9)

14 + 66
25+ 8v10
26 + 10V2
32+ 243
35+ 34/5
1= \/7
25-5+/11
26 — 1045
13-7+/3

10) 7+ 43
11) 7-4+/3

12) 8+ 45 + 26 + V30
13) 15 + 5v2 + 5v5 + 310

Answer Exercise 3

4+3V2 -V6
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14) 24 + 62 + 83 + 2+/6
15) 29 — 3+/3

16) 40 - 5v/3 - 5v/5 + 815
17) 6 + 22 - 347 — V14

18) 36 — 9v/3 + 4411 - /33
19) 21 - V3 - 5 + V15
20) 10 - 10v2 - 443 + 4/6
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