C

3 Simplify these expressions using the index laws.

a ntxndxn?

P n“‘x n*
1
I

5 Simplify:

b 1)8 + /)3 X /75

= pe
=P

¢ B2

- g:_:_(’z
=

a 3a*x5a®x2a b 30g'°+6g x 4g° ¢ 100x13 +2x + 5x4
=30 % a :59*>< 49 = 50 252k
=20a8 2108'2 = |0 «8
d Gud)dx2ud e 56d19+ (7d4) £ (4k%)° + (2k2)
- 27 0% 2ut = 564" 84" _|ppu g30-32 k"
=54 u_'q = ? 0\? = HZ k2
9v8 x 8o 8m' x 10m? (12b5)?
121! 5m x 4/71; 4b2 x (3h3)2
= 12v" _ g3 _ Som!® _ leg b
12 v 20 m* Tb%x 9 b°
= 4 mt _ k&b _ 4 b?
6 Simplify: 36 b®
613 5 4 85 (,2y3 Y0, L6 5 c3e
; (m®)> xXm b (1°)° X (1°)° = t x E i C -
|8m7m_l/ 5 £10 (c2)* x c® Cg)(C‘
= M~ X - 46
mQ- - L = t = t36 = C‘G
tuo
15 4\4 15,16 Ay 5 8 ! <
A e b (b
(S4)3 X 57 4”')( Aq_ )3
26
/33’ 12 & ‘2(43':_ Eu = EZ# = Kzl' R* = h
_ & i
A

Bu*)? x 6ul® _

ut x (3u?)3 x u?

- 54_ lng

var B0 b

- Ty®

_ qub« §u®
Wb 23ubxu

lO(pq)2 % 20p20q14

(2p0q3)2 x 5p° q
(0 p2g* < 20p Q"’

Plzq ’<5P‘1

16

p 2% IOPCI

20 Pl?- q



8 Simplify each of the following expressions and evaluate where possible.

a 2ax?2°b b kmxkn ¢ 55x5
B Za.-\—b km-l-ﬁ\ _5 X+
e 25: X 2t f pq X pq X pq g 5m+1 X §m+ 3
St+t 6t 3 M+l +M+3
=7 =2 . P 1 = 5 52,““
6€+3 5X+2 mpP+4
m n _
63 5" ml:’q P+
e 2 x P
=6 =528 =
=M
q Q9P r (nd)k S (efl)f
_ Zab B m5({ _ d
u (53 v (62a)3 w2tz

Ll

9 Half of 22" would be:
]211 (‘ 17

A 2n B

10 Find one quarter of 2" in index form.

FI L S R Y C S
4 27
4 Evaluate:
a 60+4 = | +h=5 b 5-120 =8-1=4
d 50+30=-|+1= 2 e 8:9-2 =8-2=6
( g 20+ 440 h 3—100
-20-4=¢% =23-10=-%
K x0—y0_ 20

i PP+ + -3

= -l=l==1

—

m 6a®— h°+ 30 n o 14m9%+ (14m)? - 8n°
=6-1+3=8 =14+ | -8 =%

4 Write each expression with a positive index.
a mi-1L. b pt_ol ¢ m2=_1_
M P #
5 Write each of these with a negative index.
a 1:—&, b l:: ' ¢ %:Cz d %;
a 2

X C” i

d 3¥x3
_ ‘3)\1-1\

2b+5+5-2b
10

et O e

.1‘7'\'+6
P2

Iq+6=4 -3
8 2 ) '8

2n

—
—

X (am—n)k
(m-n) &

ID?%' f

¢ 4x7%= 4
f 9p0x5 =9x§ =4¥%
i 4K+ 7m0

o 504+ (5a)° + 54°

=]+ ] +5=7F
e eS_ | f y4_ 1
é
e’ 4
1 _pY 1 -8
e —— f —_— =
P’ P v (7



11

Write each of these in surd form.

3 2 3
el 2 3 3 2
a a’ = 0. b m = M c p =Y ]0" d o = ;/ n®
56— Z 1 1
e k°= &5' _*2’\/ g -\'2:__’—_ h ¢’= 1
C

3 —i R
i e’ |‘/3/z j s-='//<;z/3 k \'5:1/\,9/: 1 5% l/bw

i

12 Write each of these in index form.

13

j)

14

| -
y e’ o W o VW = '/f/_F‘
a  xuxz TLS/Z b x2.Jx = ILYA ¢ xx3x - Xllr/?’?l d x2x3/x - Z}é
ERAE = x‘/S' f x*x i/' - xq/4 _\'3J} ;f+z; l/z h x*x7/x = xzqh

e X g
-1l -1 vl
i L' j 1. Kk Log7m  Lox'
5 w L, W i /
o' 3 -3 ~Sh 3
m LR n 1 =% & 0 : =X p LS A

x/x 233 X Jx X x3x

Write each of lhes'e in the form a™ x %/a, where m and n are positive integers.

3 5 4 5
- ‘ ; 2 I = l/ = 2/3
a a "a)(& bia=0x0& ¢ 03:&/(0.3 d a"-_-O»x@
b -
b o -aﬁf = oo oo
1
a  Which is greater, 2% or ? 7 [HINT: Raise each numbu to the power of 6.]

"(ZI/Z) Zé/ Z 8 mem [$I/3 6/_,’: gz:q

20 \554/33410. MZ'/:_

Solve the following exponential equations

:32—25 nX=5 r=512= 2% 229 3"=81:5" Mo X = 4
72401 = 3 5—625=5" 6=216 = 63

Ao = lf N X= Zf 0 1:5
4 _ g 2 g1 = 1 =32% g 1 ome ¥ &R
y=i=d =3 2—%'2_4‘2 8 =% ez~

o L= -2 m w=-Y4 o = -2




19 =7 = 49 = 491> 128x=2? 4:0(2"‘)‘;2 817 = 37 G (34)25'—3—:
/1) x = | @2‘_..2 no Fa=| N Ly =-3
/2’ M=l 4 x= _34
9 =27 4=> (SL)L: 33 16 =8 @(z#)l= 23 SXZS'\/§=5‘+‘/1 ” 53/2.
o 2x .:‘3 2,:3/2 /)041:3 :'&/4 96:3/2
- 7 -
F=vE g (28) 22" |54 = (3Y)= '.,;5 ’:1’6 =l'2"
2= B=l | =
” < 9 e /2 1:-,/4 20 =3
31 =243 = 3% log=3% (Ly=64 oo 47
-l =3 2x—1=2 2r=3 _x=3
L=F§ 7(__-__3& r= -3
a) 81—1 2x+2 @ (Zs)x '_ 2.'1."'7. b) 1442.x+1 125\7— oo (’Zz_)zx"’" ,2.\-1-'
3(x-l) = 32 2(2x+1) = Sa-
I =>=2 b +2 = Sx-|
2 =x-]|
/2 ml =3
c) 551 = 257! 5 axt l: Sz)ﬁ—"" d) 47 =27 o (Z )—x_+| ZZL
31_‘—‘ _ 2_[1+') e 2—2L+2.= 227@
2x +| =2x*r2 —2x+2 =22
y i o =2 4122_ ,7(_: i/Z.\
% = (_2
o) 647 =8 g (8 )%= 8+ [P =17 @[ 2FTE ool 2R

M+l = 4m + 28

_am=23 [(Mm=-41
g) 36% =216 4= [62)12 (6‘3)1" h) 397 =27% :(33 2&; ‘35&
48. :3[1“) =3x -3 a—F = 6o
|x=-3 ] s e, e

SO la = _7./5\‘




