
SimplifySimplify
IrrationalIrrational

Higher: Exact root; √9 is rational; irrationalHigher: Exact root; √9 is rational; irrational
decimals never recurdecimals never recur

Square factorsSquare factors
Higher: √72 = 6√2; √(a+b) ≠ √a + √b generallyHigher: √72 = 6√2; √(a+b) ≠ √a + √b generally

ArithmeticArithmetic
Like rootsLike roots

Higher: 3√5 + 2√5 = 5√5; simplify beforeHigher: 3√5 + 2√5 = 5√5; simplify before
collectingcollecting
ProductsProducts

Higher: √3 × √12 = 6; retain exact intermediateHigher: √3 × √12 = 6; retain exact intermediate
valuesvalues

BracketsBrackets
ExpandExpand
Higher: Multiply every term: (√3+2)(√3−1) =Higher: Multiply every term: (√3+2)(√3−1) =
1+√31+√3
ConjugatesConjugates
Higher: (a+√b)(a−√b) = a²−b; middle termsHigher: (a+√b)(a−√b) = a²−b; middle terms
cancelcancel

Rationalise / useRationalise / use

Both partsBoth parts
Higher: Multiply numerator AND denominator;Higher: Multiply numerator AND denominator;
value unchangedvalue unchanged
ConjugateConjugate
Higher: 3/(2+√3) = 6−3√3Higher: 3/(2+√3) = 6−3√3

Exact / unitsExact / units
Higher: Use fraction, surd or π; area 18 →Higher: Use fraction, surd or π; area 18 →
side 3√2 cmside 3√2 cm
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1. Simplify → Arithmetic: Simplify roots before collecting like terms1. Simplify → Arithmetic: Simplify roots before collecting like terms
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2. Brackets → Rationalise / use: Conjugate products remove root denominators2. Brackets → Rationalise / use: Conjugate products remove root denominators
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M6M6
Surds and exactSurds and exact

calculationscalculations
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