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Surds

A surd is a number square rooted

A simple surd is of the form a+/b . The number in front a is called the rational

part and the square root Jb is called the irrational part. This is exactly the
same as algebra and so most of the rules are the same as the rules in
algebra.

Remember if there seems to be no number in front that number is really 1.

Simplifying Surds

Here we are trying to break down surds by getting the number inside the
square root as small as possible.

Jab =+/ab
a_+a
b b

Ja? =(a) =a
Va+b #a+b

Note What we are looking for is to break up surds in two more surds but one
of which we can find the square root of in our heads.

Note Remember what the square roots of 4, 9, 16, 25, 36, 49, 64, 81, 100,
121 and 144 are.

Example 1 Simplify each of the following (a)\/7_5 (b)\/ﬁ

(@) V75 =4/253) split 75ito 25 by 3
=4J25y3 can split the 4/25(3) up by rule above

= 5\/§ since v25 =5
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(b) V72 =/36(2)
=/36+/2
=6v2

Adding and Subtracting Surds

This is the same as in algebra except instead of having letters we have
square roots.

Only add like surds. Add the numbers in front.

Example 2 Simplify each of the following:
(@) 2 ++/3 cannot be added as the surds are different

(b) J5+4/5 =25 same as apple + apple = 2 apples
(c) 4,/3 +5y3 =93 add the numbers in front

(d) 677 -7 = -3J7 subtract the numbers in front

Example 3 Simplify each of the following

(@) V8++/32
(b) V12 -~/27
(c) 24/20-3J45

(a) V/8++/32

At first glance looks like we cannot add but then we remember from above to
try to break each one down and then see what will happen.

V8 =442
=22

Do you see the way that this has J2itis a fair bet the when we look at the
other part (\/ﬁ) that 2 will go into it and the number we are left with we will be
able to square root.
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V32 =162
=42
V8 +4/32
=2J2+4/2
=62
(b) ¥12-v27
V12 =443
=243
V12 -+27
=2:3-3/3
=3

(c) 220 -3/45
V20 =445
=25
2:/20 - 345
= 2[ov'5) - 3la5)
= 4J5-9/5
=-5/5
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V27 =49y3
=33

V45 =95
=3/5
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Multiply surds

Done just the same as in algebra so remember the following
a(x+y)=ax+ay

(a+b)(x+y)=ax +ay +bx +by

JayJa=a

Example 4 Simplify out each of the following:
() (2v3)av5)
(i) (4v5)345)
(i) 32++5)
(iv) 2v3(4-5V3)

() (2v3)av5)=8V15

(i) (4V5)3v5)=12v25

=12(5) =60

(i) 3(2++/5) = 6+3/5 multiply everything inside by what's outside

(iv) 2v3(4-5V3)=8y3-10(3)
=8y/3-30

Example 5 Multiply out

i) (2+v3)a++3)
(i) (23 + 47 )23 - 47)

(i) (2++/3)(4++/3) multiply asin algebra
=2l4+43)+3la+3)
=8+2/3+4/3+3

=11+643

© Carl Lynch Surds, Page 4 of 7




TN
ReviseOnline.ic
N

Example 6 Simplify (\/_ Tj(\/__%j

g

i) difference of 2 squares

V12 V12
12- L =1t
12 71

If you did not spot the difference of two squares then you could multiply out
as normal.

1 1
V12 +—=— (\/1_——]
7z 7z
1 1 1
Jiz iz - L +_[¢1—__j
) s
.12 V12 1
12 12 12
12—i:11E
12 12

Division of Surds

When there is a single surd on the bottom multiply above and below by that
surd
The surd will not disappear altogether but there will be no surd on the bottom.

Example 7 Slmpllfy multiply above and below by /2

=22

j\lﬁ
NESEESES

T
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Surd equations

These are question with a square root and an equals sign.

Note Square and square root cancel each other out.

Step 1 Bring the square root to one side and everything else to the other.
Step 2 Square both sides usually to get quadratic equation.

Step 3 Solve the quadratic equation.
Example 8 Solve x + Jx =6

Jx =6-x Isolate the square root
[ = (6-xF
x:(6—x)(6—x)
x:6(6—x)—x(6—x)
X =36-6X —6X +X°
X =36-12x + x?
x-36+12x -x* =0
-x*+13x-36=0
x> -13x+36=0
x=-4)(x-9=0
X=4or x=9

Note Must check your answers because when dealing with surd the square
root is positive only.

Subin x =4into X ++/x =6 to get 4 + 2=6which is a valid answer.
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Subin x =9into x ++/x =6 to get 9+ 3=6which is an invalid answer.
Only answer to this questionis x =4.

Example 9 Simplify

(&+%}(& —%) where x >0.

Hence solve for x if(\/; + i){& - i) =8where x>0, xR

Jx Jx

[\/; +%j(\/_ —%j double brackets so split the brackets to multipy out
X X

&[f_ij+i(f_ij

Jx ) WIx Jx
X—3+ 3—g
X
9
X —_——
X
3 3 . 9 . )
Replace Jx +—= | /x —— | with x == since we have worked in out
N N X
already.
3 3
B3
( Jx X
X —g =8 findacommon denominator and continue as above
X
x?-9=8x
x?2-8x-9=0

(x=-9)(x+1)=0

X—-9=0 or X+1=0
9 K=

The only answer is x =9since we were told in the question x >0.
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