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Raising Indices to Indices The Zero Index
We use what we know about multiplylng terms with indices, to find a rule for ralsing indices ta indices, ao =g " = g’i =1
Consider for example: a

(24)7- — 24X 24 — 23 — 24)(2 .
Thismeans ¢ =1 when a#0

Notice that the base remains the same and we find the product of the indices. In general, apply the formula
Fisli|

[Same base ] @ulﬂp&ylndlces ]

Anything raised to anIndex of 015 1,

Thé zero index

o
O 2°=1=5"=1=100000=1=(-5P=1 :(%) =l=(a+bf=1=x"=1={P?f =1
Raising Indices to Indices.

O (P=3x2o30 O  +26"=1+2(1)=13

\4 — —
O (PF = 455z gx & (abY'XT=1Ix1=7

Fractional Indices
More Index Laws L
Let’s try figure out what to do when the indices are fractions, such as 161 or p7.
Ifa product or fraction Is raised to an index, then the index applies to each term, .

. m For example, consider 5%:
(aby" = a™b™ and (ﬂ) =4

b = b licat i =
€ Using the Index law for multiplication we can say {s3) =5'=5
) i s . - B 7 Ly’
Brackets withindices . B - o € Find the square root of both sides to obtain {s3) =5
3 __ 3.3 2yd = 447 2\
O (2 =3x O Upr) =4 ) © simplify by cancelling the Index of 2 with the square root 5% =5
=27 = 256p*g**!
= 256p*g° For any a, we can say ali is the square root of the number a. In the same way a% is the cube root of a.
Baslcally, far any 1, ax Is the 1% root of . Ahways use the formula
1
n
ar="a
@ (Lj_.i @ (3a3b)‘l= 32((13)‘1})2 "
2) Y 5 52
_x _ 9a5p* l Fractional indices
T3 25 i
l® 6t/ =6

! 1
i@ (B p= DR s R

| |
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Indices .

Negative Indices

Let’s see if we can use what we know to figure out how to use negative indices such as 371, (-2) 1 or x™.

For example:

Knowing More

Negative indices

52 ., 50-2
oz _ 5"
Yy
L
=
o5 =T

Stpce 0 — 2 =2

Using the division of Indices law ]

5% _ 1_47[_Accord1n3 to the zeso index faw J

In general, for negative Indices we use the formula:

43 64

Negative indlces exémples-*

& P I

4———-[[:1 this example, the minus {—} Is Included In the index. ]

lrln this example, it 1s KOT Included in the indeﬂ
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More Fractional Indices

1
Up until now we've only worked with fractional Indfces with numerator 11ike 25% or 3.

As all mathematiclans know, these are not the only type of fractions. It is important to learn how to use fractional

3
indices whose numerators are not ] for example: 57
Using the raising an index to an index law, we find
3 L
43 = (4 = V4 = (V47

In general, the formula for fractional indices is:

an = a"‘)fIT = a?lf L.V a)"

More fractional indices

100%% Indices

pag Lotk 160

3 leawr

& 275 -0 ® 6i=-1_
362
=(¥27) 1
(/36
=3* _ 1
=%
=8l A
216
3 113 2
@ (10049 =[(100xy9) | 0 si=(Ly
s 1,3 ’ _3 frLy
= (V1005 =3/(5)
(102 P Al
= (10x*y*} =3 1
= 1000:5y° = %
10 1005 toullces
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1. Use the faw for ralsing indices to ndices to rewrite the following in simplestindex form: Page 11 quesﬁons
(5] (32 = (5] (4% = & (6 = 1. Use the law for raising indices to Indlces to rewrite the following in simplest index form:
8 (32 = 32%6 G (22F = 2% o (67F = g7x8
=3 — 4¢ = 6%
0 )= 0 (V= o =
@ (510 = sl & (M=o @ B =p%
= 520 ) — le — bJO

2. Use index laws to rewrite the following in simplest index form:

& ()= . 0 (6= o (F = ) 2, Use Index faws to rewrite the following in simplest index form: ]
@ (2‘:2)4 = 24_{2):4 @ (3!3)‘ = 38pnd e (.0,3)5 = xsylxi
= 7HF = 3412 =y
6 ()= @ @ = @ Y=
o (pmq)é = pltxigt o (ab7F = %575 O (307) = 34754
= plogt = g = 34m
& (4 = O (-2 = @ (@B =
@ (402117)4 — gigtrapTxd O (—2’(4)'5)4 = (_2)4x4x(y5x4 @ (a4b2c3)s = XS pIRS LIRS
— 4T = (=2)' x5y = q20pl0p15

G e =
@ (3P3q4r7)4 - 34p1)(4q4)(4r7)(4

= 34pl2gls,2t
3. Use index laws to rewrite the following in simplest index form:
2 2\t 2
2y - o |5 = e Zey 3, Use index [aws to rewrite the following in simplest Index form:
3 ¥ Iy
2 2 FAN] 2%4 3 1.1
O (272 o L)=x (&)=2x
(3) 32 I 4 e 3y 17y
=
Y2
3 2.4
a2\ 3ay (M) -
o (2),3) - e (431) o ¥ o ;ﬁai 33253 o (Qg)3= P o (7_1_2},)4_ AR
2 23,33 b FEFRS y ¥
¥
= R = 243‘8)(?
Py
= 2iyE
1865 tndices i 11 10055 Indices Soluttons | 5
patlag IG5 03P bewrtg SERIEF TOPIC Potilatie 100E D IFlewziag SERIES TOFIC




Questions

)

Knowing More

)

4. Use the zero index law to simplify the following:

6 4= O = , (3627 =

0O 3(4%)= 0 (5= —50 =

@ (2xi’= G 2x10*= EETEL I

® o= O 2x= I’ =

5. Simplify the following expressions using the laws for negative indices:

& 10%= O s'= (33 =

0 -3 0 (4= g

6 = O a’= 67 =

& (6p)y" = o 103 = 1047 = 20p*q" + 10p5¢" =

&. Use fractional Indices to write the followlng in surd form:

e 7i= o i=
0 47 = 0 4=
o mis = o (mn)%:

Solutions ) Knowing More

Indices

Page 12 questions
4, Use the zero index Jaw to simplify the following:

@ 14°=1 G 61°=1 @ =i

& 3049 =3x1 O (5P=1 @ —5°=-1

=3
& (2x10f =20° B 2x10°=2x1 8 (PP =1
=] =2

@ 6°=6x1 O 2x"=12x1 G 3x4"=3x4x1
= = =12

5, Simplify the following expressions using the law for negative indices:

102=-1 —i_ i
° 107 @ s =g
. =1
~ 100 =3
6 -y 0 3=l
= 1 _ 1
(3)x(-3)x(-3) —(3%3%3)
el =1
ToaT T
42 = 1 —2_-l
0 9 s @ =3
=L ==L
16 T4dxd
.
I
8 ri= 0 =5

160 ndlees
SERIES TOPIC . 2atdsfnd YOS ¥ 3P leaming

i2

100% indires Solutions

Poflstes 167 T3P Leseig

SERIES TOPRIC




Solutions ] Knowing More ] Questions | Knowing More
Puge 12 questions . 7. Write the folfowing in index notation:
5. Simplify the following expressions using the law for negative Indices: O /8= 0 V= o Vo=
0 =5 @ (opyt=-L1_
7 (6pY
1
36p° i 1 I
® 7 ® 5= 0 -
3 20p*q”
10x% = 1047 = 10 20ptg? = (008410 = 2P 4
@ X T @ D" g o q 10p5q10
= -7 6 -
_x4 ) e 6 V-
=y
i - zp—zq—-a
= .,
e
8. Write the following in simplest positive index notation:
(&3 = 1y?
6. Use fractional Indices to write the following in surd form: o & o ( 4 )
o 1h=(nt O 10k ﬁ1¥ O nb=n
_3F o
=1 .
V1o Q wix/w= & 715 x(7)5E =
1
O =) 0 =" 0 vi=L
= 2/4—3- - TJ:ITS‘ X4
o p%-:—p%: & YiTxVe =
e ) s = m(ns)%' & (mn)% =3/ (mn)f 1] atbh = (az)%(b'{)%_
=¥ =% m°n® =3 x Vbt
Y

0 V7= ® /Y-
Page 13 guestions

7. Write the following in index notation:

_od L 3 _iak 1 1 L
@ J/g=81 O Vo= ® V10 =105 ® Ar=o7 @ wx(L) V0= @ (2160 ab =
=21}
1 _ 1 1 _ 1 Py e s
®unTir Ot & Vi-w
1 L
=107 =15
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Page 12 questions

5. Simplify the following expressions using the law for negative indices:

© opi=b & (6t =—]
s (6p¥
1
I6p?
. v . 20p*q"
0 102100 =10 ® 2074+ 100°0° = 0 i
e 37 = 2pi-fgi-10
= ;(4
L - pfzqfs
= L
e
6. Use fractional indices to write the following in surd form:
6 7F=(F 0 wi=1p @ t=%s
10%
=37 !
YT
$ _3
O £y © of = @ «i=L
=y/e 7 *
1 1
L&) mn = m{nﬁ)JS‘ (h} (mn)% =3/ (mn)f @ ot = (TN )
=m¥nt =% mu® =Va x VB
=32V
Page 13 guestions
7. Write the following in index notation:
1 1 3 1 1 _ 1
=8 = X7 10 =10 —_————
0 /8-=8: O Jx=x0 o 3 o wETR
=21F
L 1 I 3=
G ; 10 10 % @ s S x x% & X =Xy
_1 _1
= 10773 =X3
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8. Write the following in si

o &)y
= Vg
= V6T

4

1
G iYW = wixw?
9

=Wz

B ViV =yt
3

i) xx(%)ox’«/ﬁx:c =

Solutions ]
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mplest positive index notation:

———

e f—

~

w
I}
—_—

— .:L{»—:‘._.
i

O (27%) X(’.).'IZ)% = 27%)( 272x%
= 27%)( 27%
=27 x 27}
=273+%)
=275
=27
=27

O YiaxVe =xixxt
=11
10

X4

i

© O/pV =1

XX IX 10 % @ (2068 =4k = 21674 = 43
0¥ xxxx = 2166 /4
Lok ~2165+2
=V216:2
=612
=3
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