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Mathematics: Rules of Indices o gggg

. . . . . * Square and cube numbpers e.g. = ’ =

Rules of indices can help us to simplify algebraic . find square roots and cubed roots

expressions but we can also use them to help us to .g.V81=9 %64 =4

simplify or calculate answers to some numerical - understand/use indices e.g. 3*=3x3x3 x 3

problems involving indices. - find the reciprocal of a number e.g. the reciprocal of 9

.1 : 2. 3 1
is 5 and the reciprocal of 3183 (or 1 : )
] [} [} [} \

Multiplying numbers with powers Dividing numbers with powers
When we multiply the same base number the powers are added. When we divide the same base number the powers are subtracted
e.g. Simplify amxan = gmtn e.g. Simplify am=+gn = gmn
1)3*x 3 =3%4=37 1) 87+ 85 =875 = g2
2) 22x 26 = 2246 = 24 2) 5%+ 56 =539 =59
Raising a power to a power Using more than one rule
When we raise a power to another power the powers are multiplied. e.g. Simplify )
e.g. Simplify (am)n = gmn 1) X3 o 3" ) (983)4>3 _ 8"
1) (45)2 = 452 = 410 37 37 8°x 8 86
2) (9%)* = 934 = 912 =34 = g

Remember

* The rules for multiplication and division only work when the base number is the same.
*Thata’=aanda’ = 1.

Negative powers Fractional powers and roots Numbers with negative and fractional powers
Negati dt treci Isie.T+b i
thega |vebpowers are used to represent reciprocals i.e y Fractional powers are used to represent1roots. We can combine the rules for negative and fractional powers to
€ number. : The square root of 4 can be written as 4% = v4 = 2 . I dal
i ' ey 1 give aw = — andalso aw = ——
The reciprocal of 2 can be written as 2 2 : : The cubed root of 8 can be written as 8°=3v8 =2 "a W
The reciprocal of 2° can be written as 27 = 774 Therefore, for fractional powers: ai="a E.g. Calculate the following
The reciprocal of 22 can be written as 2° = %= 3 Fractional powers are also used to show a root raised to a : _1 :
m I ‘I _ .I
. W — ) — m 1) 252 =— == 2) 1000° = = IA
Therefore, for negative powers: @ =gs power. ar=(a)" = (\a) ) V25 ) 000 10
. : I 1 v o1
Eg. Ca|c1:ulate the following : 1 E.g. Ev1aluate the following | 3) 64¢ = e 4)27° = WY ST
N77=2 2)5'=5=23 1) 144 =v144=12 2) 647 =364 = 4 s
3) 3'3: 1_ = l 4) 26 = lG: l 1 2 5) 32¢ (5\/32)4 ? ‘|_6
¥ 2 o4 3)81" =4/81=3 4)125%= (*v125)?= 52 = 25 ,
5)54=1= _1 6) 105= = ————— : o _1_ 1
5 625 10 1o ~ 5)32° =(V32)=2°=8 6) 36:= (v36)°= 6 = 216 6) 1000° = T=iseoy: = 10 “167000




