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CHAPTER ANALYSIS ey

» Four operations on surds, including rationalizing the
denominator » Concepts usually tested as a stand-alone topic or
. . . . tested with other concepts (Simultaneous Equations,
»  Solving equations involving surds ] ) o
Logarithms, Differentiation etc....)
EXAM » Easy to make careless mistakes if not weary careful

during the manipulations

» High overall weightage, scattered amongst different
questions and topics

» Tested consistently every year

WEIGHTAGE



o

Laws of Surds
Rationalisation of Denominator (Surds)
Assumed Knowledge: Laws of Indices (E-Math)




TAKE NOTE

How to simplify surds with big numbers (non-prime) inside them

e Break down the big numbers using prime factorisation

e Use the Multiplication Surd Law to break up the surd

Examples

V360 = V2 x 32 x5
- (V2)(9)(&)(%)

! A pair of conjugate surds is a pair of expressions of the form

(m\/Ein‘/l—a) (m\/c_JIn‘/l;)

(5+ V5)(5- V5) = (52 - (V5)" =25 -5=20

This is due to the algebraic identity:
(a+b)a-b)=d*-b*

Laws of Surds
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Laws of Surds

. 1 1 1
Multiplication Jaxvb = azxbz = (ab)Z = Vab
1 1
- 1
Division Ja-vp=X - (E)Z _ |2
1 b b
b2
Addition m+a + nva = (m + n)Ja
Subtraction m+yva —nJa = (m—n)\Ja
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Rationalisation of Surds

The act of removing the roots from the denominators. There are 2 cases of rationalisation

The act of removing the roots from the denominators

e Case 1: Denominator of single-term surds

- Rationalise by multiplying the numerator and denominator by Va to get a = 2 cases of Rationalisation:

<
AR
& R

N 4"*_'_:7"-4

)

3v22x3 + Case 1: Denominator of single-term surd
T 12 . . o
30V3 o Rationalise by multiplying the numerator and
12 denominator by +/a to get a
.\
2
e Case 2: Denominator of sum/difference of surds —
" - Rationalise by multiplying the numerator and denominator by its conjugate surd to get a rational \:'_;“ e Case 2: Denominator of sum/differences of surds
number
1 ( 1 )( \/§+2] o If the denominator is of the form m+ya+nVb ,
, V5-2 ‘/(5‘/—_2 )‘/5+2 rationalise it by multiplying the numerator and
o 1 5+2
= (—‘/5)2 P denominator by its conjugate surd mya ¥ nvb to get a

= V542 rational number m2a — nb




Common Mistake

The following 2 statements are INCORRECT, but many students still get confused and use these 2 statements
in their solutions
a"+b"=(a+b)" .. (%)

a-b" =(@a-b"
Proof that (*) is incorrect
By substituting valuesofa=1,b=2and m =3
LHS=1’+2*=9
RHS = (1 +2)* =27
-.LHS # RHS

Laws of Indices

ONG KAl WEN (COPYRIGHTED) ©

Laws of Indices

am
Same Base —=qmn
an

(a™)" = g™

a™xb™ = (ab)™

Same Power

am™ a\m

o= (3)

1

Ya = an

Radicals m
an = (’{/E)m = Va™

a’=1

Others 1
at=—




About Us

OVERMUGGED is a learning platform created by tutors, for students.

Our team of specialist tutors offer 1-to-1 private tuition, group tuitions and crash

courses.

Follow us on IG and join our to get the latest updates on
our free online revision sessions, webinars and giveaways!

If you would want to join Kaiwen’s group tuition, contact him at:
Whatsapp: 9721 6433

Telegram: @ongkw28

Website: https://www.overmugged.com/kai-wen
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OVERMUGGED's Curated
Notes

Found the free notes useful? We got something better!

OVERMUGGED's curated notes is a highly condensed booklet that covers all
content within the MOE syllabus.

This booklet consist of key concept breakdowns, worked examples and exam tips/
techniques to required to ace your exams.

Get an upgraded version of the free notes and supercharge your revision!

Purchase here.


https://tinyurl.com/overmugged-curated-notes

Crash
courses

Check out our upcoming crash courses at:
https://www.overmugged.com/crashcourses

'O’ Levels subject available:

- Pure Chemistry

- Pure Physics

- Pure Biology

- Combined Science

- E-Math

- A-Math

- English

- History

- Geography

- Combined Humanities
- Principles of Accounts (POA)
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