
Powers / rootsPowers / roots

MeaningMeaning
3⁴ = 81; know common squares and cubes3⁴ = 81; know common squares and cubes

Root signsRoot signs
√49 = 7; x² = 49 → ±7; ∛(−8) = −2√49 = 7; x² = 49 → ±7; ∛(−8) = −2

EstimateEstimate
8² < 70 < 9² → 8 < √70 < 98² < 70 < 9² → 8 < √70 < 9

Index lawsIndex laws

Same baseSame base
Multiply: add indices; divide: subtract, base ≠ 0Multiply: add indices; divide: subtract, base ≠ 0

PowersPowers
Power of power: multiply indices; no rule for sumsPower of power: multiply indices; no rule for sums

Zero / negativeZero / negative
a⁰ = 1; a⁻ⁿ = 1/aⁿ for a ≠ 0a⁰ = 1; a⁻ⁿ = 1/aⁿ for a ≠ 0

Standard formStandard form

RangeRange
A × 10ⁿ; 1 ≤ A < 10; n integerA × 10ⁿ; 1 ≤ A < 10; n integer

Multiply / divideMultiply / divide
Operate on coefficients and indices;Operate on coefficients and indices;
renormaliserenormalise
Add / inputAdd / input
Match powers first; bracket full calculatorMatch powers first; bracket full calculator
entriesentries

FractionalFractional
Root then powerRoot then power
Higher: a^(m/n) = (ⁿ√a)^m for positive aHigher: a^(m/n) = (ⁿ√a)^m for positive a

ReciprocalReciprocal
Higher: 16^(−3/4) = 1/8; respect real-numberHigher: 16^(−3/4) = 1/8; respect real-number
domainsdomains
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1. Index laws → Standard form: Index laws simplify standard-form arithmetic1. Index laws → Standard form: Index laws simplify standard-form arithmetic
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2. Powers / roots → Fractional: Fractional powers extend root operations2. Powers / roots → Fractional: Fractional powers extend root operations
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M4M4
Powers, roots andPowers, roots and

standard formstandard form
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