Multiplication

Division

Powers

Power of a Product '

RULES OF EXPONENTS

The term 2 means 2 X 2 X 2 X 2 X 2 X 2 = 64.
2is the base and 6 is the exponent.

Using the exponent key on a calculator, press (2 [y|6]=]

The display is

The following are the rules for simplifying expressions with

exponents.

Rule for Multiplication |

am X an = am+n

Example 1. Multiply. X 2

Solution: Not using the rule,

Bxe=@txtx)xtxt
=1
Rule for Division
am - a" = am-n
Example 2. Divide. y* +y% Yy # 0
Solution: Not using the rule, i
Y yXYXYyXyXy |
¥ yxyxy %
=y? |
Rule for Powers
(am)n - amxn.= am™
Example 3. Simplify. (z%)°
Solution: Not using the rule,

(22 =22 x 22 x 2°

=Z6

Power of a Product

(ambn)p — amprnxp — ampbnp

Using the rule,

£t x t2

Using the rule,

y

(z2)°

t3+2
t5

o

y® )
5=y
=y2

Using the rule,

22x3



Example 4. Simplify. (—2s5t4)3
Solution:

Not using the rule,

(—2s%t%)3 = (—2s5%%)(—2s5t4)( — 2s5t4)

]

— 8315t12

Using the rule,

(__235‘4)3 - (_2)1 x355x3t4x3
(_2)3315t12

—_ 8815t12

I

Power of a Quotient

&)

amxe

- bnxp - pe’

amp

b#0

Example 5. Simplify. (%r;)
Solution:
Not using the rule,
<3r2>" 3r2 3r2 32 32
—_— = — X — —_— —_—

s3 s s g3 g2

_ 8
BST
EXERCISE ' .-
A
1. Simplify.
(a) 3¢ (b) 28 (c) 52
@ (=22 (e)(—1) ()22 x 3
@@ x 22 (h)(-42 () -4
2. Simplify.
(@) x* x x7 (b) b® + b7 (c) (m?)?
(d)s® x s*- (e)t? ~ t4. (f) (r?)°
(@b® xb>xb (h)(m*)s
@ r=r (i) (@®%)?
at)’ m?\?

o@ 0@
B
3. Simplify.

(a) 3m3 x 4ms

(c) (—2t%)(—3t)(41?)
(e) (—24b*) + (6b?)
(9) (6x2y%)>

2\2
e

(b) (7x?)(—3x*)

(d) 7a%2 x 8a2 x a
(f) (18s% + (—9s)
(h) (2a%bc*)®

@) <323>

Using the rule,
31 x4 r2 x4

3r2\*
&) T e
81

- s12

4. Simplify.

(a) (4x2y3)(5x*y)

(b) 6m3n* x 3mn?3

(c) (36a%b*) + (9a2b?)

(d) (50x%yz) + (—10xy)
(e) (—6x%y*) x (7x%?)

5. Simplify.

(2a%b?)( - 3a*b?)
(@ 6ab
(—3r2s2t4)3

9r3s
(—6x2yz°)(—3xyz)

2x?yz
(—2a?b?)?(—3ab)
(—6a%b?)

(b)
(©)
(d)

C
6. Simplify.
(a) 32 x 3> x 3¢

__‘i A,

(b) 2X+y ~ Ox-y



Fractional
Exponents

1. Simplify.
(a) 70
1

(d)p

(g) 10~*

() (=2)°
2. Simplify.
(a) 951

(d) 163

(g) 814 4
(i) —16¢
3. Sin:plify.
@42 .
(d)8-3 |
(9) 100"3
(j) 1257

(b) 4° + 5°
(e) -3]5

(h) (-5)°
(k) (=3)-2

(b) 16
(e) 85£

(h) 325
(k) —81%

(b) 362
(e) 1674,
(h) ~8-%
(k) —32-5

For the multiplication rule to be true for fractional exponer s,

we must define 4% so that

but
Therefore
Ingeneral,

Further

VEX\NE=2x2=4

2=

o <(a%)m = (Va
an ]
(@™ = Vam

Example 3. Simplify.

(a) 362 (b) 273 () 168
Solution:
(a) 362 = /36 i (b) 27-3 = i, | (c) 16 = (VTB)
—6 ; 27 | = @p
| _1 =8
W
| _1 i
' "3 |
4. Simplify.
3 2 -1
4\2 27 \3 1 i
(c) g‘z (a) (5) (b) (1‘53) (c) ('13)
- -4 1
) == 27\ % 25x4\2 9a*
0= el @) o)
() (=1)-5 @bfxb? (aixa® () bE=sbl
1 5. Simplify. Show only positive expone its
g:)) g7g in the solution.
3 -6
Q) 328 (a) > (b) b= x b7 (c) (x~2)*
() —1258 R
(d) (7> (€) (a-2b-")-1 (f) b-5 + |2
2 -3
(©) 27-3 4a-2 9x-%s (x_f)
M 32§ @gm M= 0
(i) —(-8)-3 204+3 3 + 50 11
() (-32)-5 W= Wizzs 035455

e

e



EXERCISE *

1. (a) 81 (b) 32 (c)25 (d) -8 (e) -1 (f)36
(g) 36 (h) 16 (i) -16

2. (a)xm (b)b (c) me (d) s’ (e)ts (f)ro

12 9

(9)b° (me  (i)e (ae ()5 (%

3. (a) 12me (b) —=21x¢  (c) 24 (d) 56a (e) —ab? (1) —2s¢
(@ 3y (msawree (i) T () %Y

4. (a) 20xey* (b) 18men” (c) 4ab? (d) —5x2z (e) —42xsys

5. (a) —acb* (b) —=3rs*t'2  (c) 9xyz? (d) 2a%b3
6. (a) 3a+b+c (b) 4y

EXERCISE 3

1.(a)1 (b) 2 (c)3 (d) 16 (e)1 (f)8
(9) 75550 (h) 1 (i) -1 (j) -8 (k) § (1) -1

2.(a)3 (b) 4 (c)2 (d) 2 (e) 4 (f)9
(g) 27 (h)2 (i)8 (j) -2 (k) -3 (1) -25

3.(a)} (b) 1 (c)} (d)1 (e)} (1)1
(9) % (h) -3 (i)} (i) % (k) - (1%

4.(a) & (b) & (c)4 (d) %6 (e) 25 (f)3%
(9) bt (h) & (i)t

5.(a)a DR EENOR ()% (@ad (g

(93 M (e ()8 (k)6 (7



