
E*2 x 6xu
t6x'=5xfx6xy'

=5x6rx'rx^
=30xf*a
= 30x6

i tt2t4 , ,6 15 a ,2 t4xJnK =+xn x( xJxn xK

=4x3xh6xh2xksxka
= !2 x h6*' x k'*o = lzh8ke

',:!. ffiffiffiffiffiIIIII

.re multiplication larv of indices tcr

-r erch of the lollowing.

32 65 3 2 6 s(o) "iry xX! =x xy xx xy
=x'xxuxy'xyt

3+6 2+5=X xy
91-xy

(c) y x 9y1'z

(e) 3a x 5a
-- x -1-

'-): x 121
6_ xc

(b) 9E x 9a

(d) x5 x.r3
(.f) p' x p"

3.

re multiplication lar.v of indices
:r euch ol the lbllorvirrg.

-i 1_, x-f .- I _ !(b) rn x -\rr"

(a) x3y' x xs

(c) x'y' x fyo
(*) puq' , puq'
(g) 6x3y' x x'y2

rmple 3

. /.(l

(a) a +a:

ffiivis*sm Lew $f lnct{ces

(b) a7 + a3.

xax0 5 tactors

2 factors
5-2=3factors

w

lx
. { a1

lIIIlXXffiffiffiN$*iit,'

(d) 3xa x 5x3

(f) 5ka x Ska

{b1 l'tlks x k''
(d) h1k6 x h5k5

{t) h2k5 x tr5ti
(h) tt1k1 x 8htk6

Use the multiplication iaw of indices
simplify each of the following.

\

E$
i .*

tA



(b) c! *o'
axaxaxa xaxaxa 7 factors

axdxa

=QX.AXAxA
1

=A

In general. a"' + a'' =

3 factors
7 _ 3= 4factors

n times

=eYa::^:.'*,
- a* 

" 
whete m> n

#*u*Ple 4

SimplifY each of the following'

@) Be +82
(c) l2h6 + 4h'

axax0x
Qxaxax-,.xd

nl factors

n factors

n - n factors

rl
(b) r" +r
(d) xttT * x\'

rr8.1(b) -1"+'r =r
4_ .\

rll
1d) r l" + Jl' = '{' }'

= .rlv4

(a)

(c)

8n*8t-8e-'
=8'

' \'t hb 3ho1)lf+th:=#=?
= 3h6-2

= 3ha

(b) 1516 * 158

(d) ,r7 +.r;a

(f) r''t*)'u

2. SimPlifY each of the following'
(a\ 8xi + 2 (b) l6i .+ 4x' 

-

i.i zsy' * +y' (d) ZIY'" + 3Y'

3. Simplify each of the follorving'
l5

,TI(a) - :,

(c)

(e)

xy-

20 p'o q'
J p'q

36x'^y6 * 9x6Y

(d)

(f)

New SYllabus Matl'tematics 3

&,* fn --' jH*ElI *,ffi: i:Y i l$B+ ' '

&-ry6

1. Simplifr the follor'ving, giving your answer (e) 32-t-' + 4.tr (0 j6,r'2 * 6.x6

in index form.
(a) 8e + 83

(c) 31s + 33

(e\ n6*n

6 t' r''(b) -..--l .r - r'-

49lri kt u '7 hk)

181"1''t' * 2,r6-y'

oxro



lltl*mffiffi$. ii:r

in its simPlest Simplify each of the following'

answer in index form'

(a) (8xr)) x 2l'^ 
.

(b) 81xr" + (3r')'
,"t Zto - b\" x ta - bt6

tdt (32abr)r t64ab'
i.r' ls,z, + bt" *.3t2a + b)3

fi\ \a2h1f x l3ab't'
^ 1 :.5

(g) (4x )') + (z,r )' l

t 2xr t )' t5'i1'' t'
rhr -----------;-; o ---;-

r l0xr'.)- 4x!

gir i..-

Express each of the

index form.
.-1..1(a) () )

(c) (no)'

following

(b) (6)'
(d) (v*)'

2. Express each of the following in its simplest

form.
(a) (at)a x a7

(c) x x (xa)s

(e) (r2)3 + r

(g) (a')u * (ot)'

3. SimPlifY each of the

answer in its simPlest

(a) (3.T )3
- t,(c) (5r )-

(e) (3hti)3

(b) .v'r.03)'
(d) (rs)a + xl
(f) (h5)s+/rL2

(tr) (x')'* (r)'

following giving Your

index form.
(b) (r'v)'
(d) (r')')*
(f) ('ta'b1)2

(r)
(4 *'y')'\ 

---
( 3-tr)'

( 2 ,tr't )'
( i) -----;-- -; - -

14.r'r')'(n'- )

4. Express each of the following as a power of a

single number.
(a) 25 + 3s

(c) 145 + 7s

(e) 48 x 78

(b) 7a + 3a

(d) 3e x 5e

(f) 57 x 67

Xerc a&d Negative Xndlcm

The la$.s for positive integral indices can be extended so that we can give meanings to zero and negati"

integral indrces.

u$F*u*ple 1o

-i -l
Sintphfi (cL) ) +):

Nen SYllabus Mathematics 3

@) 82 +82

: deil

-. t,,,, er

:\

: u'

H

:l



r2r t /5\"(c) i..i . (ai
I

= , Xl
l.\\:i

1

4

9

_9
4

.1
4

(d) (3 )'>< (9.t)' =3u',g"
= 3- , (3,J0

.6 .ll
=J XJ

I r'- l2
=J

r6
=J
='729

r)r- 1 t | \'
ln(c)above.wecanalsoget: l:l = , =l 2 

I- \3, (2\ I , )\:i
- /1\'- \ z/

From this, can you deduce any general formula for the negative powers of a fraction?

Try more questions to check your conclusion.

. ..li$$$ffiffi*xI

1. Simplifl' the following, giving your answers
in positir,e indices only:
(a) 3- x 3 rr (b) 8e + Srs

(c) 9t + 9r (d) 60 + 65

(e) 'ta x'7 5 (f ) (5-)'
(g) (9')' (tr) (o')'
(i) (cr'1^*a' (j) 2as.+Jb5

New Syllabus Mathematics 3



- Simplify the following, giving your answers (g) 32x43

(i) (;) ,.

rn negative indices only:
(a) 6a x 6a (b)
tc) 50 x 5a (d)
et 1B!)u G)
t) ab2 + ab3 ft)

Lr-aluate each of the following:
'u:t 41 (b) 3;

.^,0
i:t
\t I

4. Simplify the follor,ving;
(a) a3 x a')

(b) a2 x cts
(c) -r7 * r-'
(d) r2+x5
(e) r3*11
(f) x* +{1 +x2
(g) otou * ouo"
(h) (xo)'
(D 1x'1,:). - (xv:)7
(i) (.pqr')-' * (p'r'q)'

r8 -4

(3-)'
q'xb'
(o'b)'

(j) abc * atboc'

(h) (3'?)5 +

0) (+)'

93 x27'

x 49-1

OXTORD
UT\tV!RSIfY PR!5S

25+a

,4, 'l
l'\
\:/
u-),-3l-l
\ s/

(f)

-1\'
1)
.l)

-_l- q/

ilo:E=$
i - r"i*' ti*

(d)

Frac*mnal Xmdlc€s

: nave seen that the laws of indices hold true for integral indices. we shall now find a meaning:re il is a fraction or rational number, and a is positive. we cerlainly hope that all the laws of- -., hold true for rational indices.

.t
- :.ider a ).

.;\ rrue for fractional indices. Hence we ltave

-!r1l
azxa2=a2-j=0t=a

tIt.-rn. al x a1 = (ai.12.

' (ol)r=o.

:

. ':,:lard Form



319
.. 1.6 x 10+(rl ----. -10'

-^ l. 6.5.1 < IU(.t) ..ito-

7xlTe

.r in I749 i,

einl go;

oxr

lOnxlU-(b) 
ro-

(d) l0 ur 10;
l0 't x l0-

i

l0rr + 10 "

r0 -10'"

l2 400
.G+3 5

-008 306
IR

(b) 28 000 000
(d) 0.000 77
(f ) 0.2e6
(h) 70 600

, .- the fbllowing in ordinary notation'
- -- x 10r b) 4.213 x 10l
" x 10-5 (d) 1.129 x rol
,rlx10' (f) 9.8x106-' ' x 10 

2) (h) 0.7(r.2 x 10r)

(b) 583 picoseconds + 2.5

(seconds)

1.35 microseconds - 47

(seconds)

(d) 4.57 centimetres - 87

(metres)

(c)

(e)

nanoseconds

nanoseconds

micrometres

micrometres0.75 millimetres - 4.7
(metres)

(f ) 25 naitometres - 89 picornetres (metres)

- ir:\€
-=i t'i,-i LJs*, *fl t-x&eux Baf*:s"

:-e,s below show how indices and numbers in the stanclard form are expressed and evaluated

:ntific calculator.

.: the value of a number raised to a power, we use the F=l key'

omple,

iincl 27. press 2 [ Z E ,o get the answer 128.

irncl 5.43, press 5.,1 [ : E ,o get the answer 151.464.

:ind 4 r, press 4 E E 2 p to get the zlnswer 0.062 -5.

ffiffiffiffixilrrml @ltrrffi**ffiffiffiffiffi
-.- :he-tbllowing in the tbrm 10", where

_'rnteger.

10 
rr

-;lo.
,rt r

;1or
: x l0r5--. 

10 "

.. rhe fbllowing numbers in the standirrd

4. Evaluate and then express 2(11 x 10t;2 in the

fbrmA x l0" where 1< A < l0 and zr is an

integer.

5. Evaluate and then expless 21(-1.() x l0r) +

(7.0 x 10r) in the standard fom.

6. Evaluate each of the following, giving your

answer in stanr.lard fbrm and the units in
brackets.
(a) 78 microseconds + 512 nanoseconds

(seconds)

:':.ittrd F]rtn OXIORD
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