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Surds (Mixed)

A surd is an irrational square root of a whole number (e.g. V¥15).
Irrational numbers cannot be expressed as fractions (e.g. 1.7325192).
Since surds are irrational numbers, they are often left in their square

root form. However, they can be simplified using two methods.

SURD RULES

Vax b =+ax+Vb E=\/\/—§

Identifying a perfect square only
works for square root numbers that
have perfect square factors. This

EXAMPLE: Solve or simplify V¥18

method is very efficient. V18 = \/_"9 S \2/_
STEP ONE: Identify the highest perfect V18 = vOXv2
square factor of the number V18 = 3x+2
STEP TWO: Bring the perfect square out V18 = 32

of the square root then simplify

Prime factorisation can be usedto EXAMPLE: Solve or simplify V48
breaking a square root down into its 48

prime factors. This is less efficient 2/ \24
but works for all square roots. 27 N9
STEP ONE: Draw a tree diagram. Divide 27 Mg
the number by the prime number 2. If it > s \3

divides unevenly, use the next PM.

STEP TWO: Keep dividing downwards
until you only have prime numbers left.
STEP THREE: Write the prime factors

V2X2X2x2%3
V2 x2xV2x2x+3

under the square root sign ﬁ X \/§ x /3
STEP FOUR: Bring pairs of factors out of = 2x2x+3

SEBEH

the square root then simplify

= 43
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Instructions: Simplify the square roots below.
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V324

V1008
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Surds (Mixed)

A surd is an irrational square root of a whole number (e.g. V¥15).
Irrational numbers cannot be expressed as fractions (e.g. 1.7325192).
Since surds are irrational numbers, they are often left in their square

root form. However, they can be simplified using two methods.

SURD RULES

Vax b =+ax+Vb E=\/\/—§

Identifying a perfect square only
works for square root numbers that
have perfect square factors. This

EXAMPLE: Solve or simplify V¥18

method is very efficient. V18 = \/_"9 S \2/_
STEP ONE: Identify the highest perfect V18 = vOXv2
square factor of the number V18 = 3x+2
STEP TWO: Bring the perfect square out V18 = 32

of the square root then simplify

Prime factorisation can be usedto EXAMPLE: Solve or simplify V48
breaking a square root down into its 48

prime factors. This is less efficient 2/ \24
but works for all square roots. 27 N9
STEP ONE: Draw a tree diagram. Divide 27 Mg
the number by the prime number 2. If it > s \3

divides unevenly, use the next PM.

STEP TWO: Keep dividing downwards
until you only have prime numbers left.
STEP THREE: Write the prime factors

V2X2X2x2%3
V2 x2xV2x2x+3

under the square root sign ﬁ X \/§ x /3
STEP FOUR: Bring pairs of factors out of = 2x2x+3

SEBEH

the square root then simplify

= 43
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Instructions: Simplify the square roots below.

V54 J75
V28 3V98
5v45 1075
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