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Operations with Surds

Numbers like V2, V3, V5 and V6 are all irrational and are called surds.

To work efficiently with surds you need to know your perfect square numbers.

4,9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225, 256...

Simplifying surds

Rules: \/a_=\/a><\/5

SRS
I
sl&

Examples:

V36 _ ,36_ _
1.) Nl ?—\/Z—Z

2) V60 =vV4 X 15 =4 x V15 = 24/15

To simplify we look for factors that are squares. If you can’t find the largest square factor you can

always work in small steps.

Examples:

3.) V180 =9 x /20 = 3v20 =3vV4 x5 =3 x 2 x5 = 6v5

4) 3vV6ex2V12=6V72 =6/9x8=6%x3x/8=18V4 x 2 =18 x 2¢/2 = 362

Addition and subtraction

You can only add or subtract surds if they are the same type

Examples:
1.) V3+5V3-2V3=4/3
2)  5V3+2V7—3V3+4J7 =23+ 6V7
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£ Operations with surds 2

More complex cases of simplifying surds
Sometimes you will need to use more than one process in order to simplify surds.

Example
1.)

V8 =18 +4/50 = V4 x /2 =9 x /2 +4/25 x+/2
=242 -3J2+5\2
=42

Rationalising the denominator

To write an expression in simplest form we sometimes want to have a whole number as the
denominator

Example:

) Y YE
: V5§ V5 45 s

Here we simply multiply by the denominator over itself, as it is a single surd.

More complex cases of rationalising the denominator

When the denominator is not just a single surd but something like 4 + V3 or 2 — /5 we can’t
simply multiply by the denominator as this will still leave us with an irrational denominator. We

need to multiply by the conjugate of the denominator. If the denominator is 4 + /3, then the
conjugate is 4 — /3 (just change the sign of the surd part)
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2 Operations with surds

Example:
2) Write —3_ with a rational denominator

2—V7

30 3 2447
2T 2T 2447
32++47)
b7 v7)

~ 6+347
4+ 27 2T =TT
64347

4-7

:6+3ﬁ or —2-7

-3
3) Rationalize the denominator ofﬂ
3+V5

243 2443 3-45

3+45 3445 345
B (2+\/§)><(3—\/§)
- Besl-45)
_6+3Y3-245-3x+5
943535 -5x+5
_6+343-25-4/15

9-5

_6+343-25-4/15

4
This cannot be simplified any more.
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2 Operations with surds

Exercises

1.) Simplify the following surds
(a) V80
(b) 3V54

2.) Simplify the following surds
(@) 5vV7 — 27 + 4V7
(b) V150 — 22 + 46

3.) Write the following in simplest form

(a) V6 x V10 (b) V5 x 7

4.) Write the following with a rational denominator

(c) \/?75

(d) 5v128

(c) 5V12 x 3v2

1 4
@) 5 @ 5
(b) = () 5=
10 £
(c) 25 (f) 5+2
Answers
1. (a)4V5 2.(a) 7V7 4. (a) 3
(b) 9V5 (b) 9V6 — 22 o) e
c o2
()3 >
2 7 3.(a) 2V15 (c) V50 or V2
(d) 8v2 10 2
(b) V35 (d) 12+4v2
7
(c) 30V6 255
2
(f) 23 V6
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