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Warm Up:

3
1. Evaluate eac; of the following without using a c|a|cu|ator: 3
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2. Evaluate each of the following using a calc I r:
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Practice Problems...
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4.5 Negative Exponents and

Reciprocals
LESSON FOCUS  Relate negative exponents toreciprocaz Z L i
. \ X — : —_—
Reciprocals: 7 gA

What are some properties of numbers classified as reciprocals?

Definition:
Two numbers with a product of 1 are reciprocals.
Since 4 - 1= 1, the numbers 4 and g are reciprocals.

. 23 2 3 ,
Slmllarly,g '3 =1Ls0 the numbers < and 5 are also reciprocals.

3
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Use the concept of reciprocals to deal with NEGATIVE exponents...

We define powers with negative exponents so that previously developed
properties such as a” - a" = @™ * "and &’ = 1 still apply.

How can we explain the meaning of negative exponents?

| 53: 5-3+-3 5
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IMPORTANT PROPERTY!I

Powers with Negative Exponents

When x is any non-zero number and # is a rational number,
x~"1s the reciprocal of x".

= x"x#0

: 1
That is)|x " = o and P

Examples:, <

== 2’ 0.2 "4
l TOZ (E) %> 7
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How about NEGATIVE RATIONAL exponents?

EANT -

64

9=

= p)
Evaluate the following:

3 3 j_(ﬁ %
L (27) \8
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Practice Problems... lt/

Pg. 22710, 11,12, 15
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EXERCISE 2-9

1. Express as entire radicals.

{a) 55 (b) 2v7 (©) —3v11  (d) 4V2 le) 3v7
H 3v2 (@ -295  (h) 2¥3
2. Express as mixed radicals. \.!
(a) V27 (b) Vo8 (c) V288 (d) V75 (e) 200
f J=27 (o) Y128 (h) Va8 /v
3. Simplify. -
ML V16 ©) V20 (d) /8 (e) 42 WE
Ll -y AN yn Ji28
v N V64
J= 80
gy 22 (@) 5= () =
=2 ¥s
4. Collect like radicals. i .
5v3+2V3 (b) 3V5-2V5 () 6v3+2v3-4V3 §T . v -
. 5+ 5v6 W2 5v2-7V3+3V2 EEE_ g
(d) 4/6-3VB+5v6 (o) 4V2-5v2+W2  (f) g, 5 ik
5. Expand and simplify. 7m2 4 3 Rm 3 mﬂ
(a) V2(v/6-3) (b) 2V3(v5-2) (c) 3vB(2-+2) J3 e = tyx= 3
(d) 3v2(V2+1) (e) Valvb-2) ) Wa+vbia s55e sz 5 ¢
(@) W3-17 {h) (v2-3p (i) (V2-5)2v3 o
9. Simplify and collect like radicals. i MH
o |0 =
(a) 3V2+5V8-2v18+2v32 (b) 2v/20-V125+2V45 +6v5 w(.mm e 3
(c) 3v3+2J20-12+/80 (d) w«mxm,@t_,\wﬁmm se |2 .
le) 4V99-7V12+3V44-2V22 () 4v/50+7V32-5v7 208 oS o 5t 23
10. Expand and simplify. 8 % iy =
(a) 3v2(2—+6) (b) 5V3(2—6) (c) 2V5(v10-2) $8E3D 4Mmm P
w |
(d) (3v2-1) (e) (v3—V2p (f) (2v3-5v2y 5o b
(g) (3Y2-1)(3V2+1) (h) (4—V5)4+V5) i) BV7-1)3V7+1) | mmm sz |
() (BV2+7(3V2+5) (W) (V2+5)(2v2-3) () (25-3V2)WE+2V2) | EBEE o YE
2 Te 75 (m
ol -
T g5 T0tl
TTeEes(8€ B 8
o<
23
o
833
) _
ﬁb e
@ S x x
LEZ,@ @Z%N ¥ Wﬁm
ﬂﬁ3571_,22 ®© X | in
P TTTTTEEESE 8 &
Renod 6 ¢ R @

4 w rs)
\/\:} Tf,& \ﬂm Tlr,osm. £ \ﬂik\oxu /U

(e} V3+8v5

(b) 115

9. (a) 15V2

{f) 34v2-5V7

(e) 18V11-14V3-2v22

(b) 10v3-15/2

(@) 17

m i

(d) 26V2-7V3
10. (a) 6v2-6v3

(e) 5-2V6
(i 53+36v2

(d) 19~6v2
i) 62

(c) 10v2-45

h 11

0-2

(f) 62—20v6
&) -11+7v2

EXERCISE 2-10

A 1. Multiply the followin
(a) (3vB+1)(3V5-1)
(¢) (VI-VB)(VT +VB)
(e} (Va—Vb)(Va+Vb)

B 2. Rationalize the denominator.

g and state which are conjugate radicals.
(b) (2V3+1)
(d) (VB+V7)(v7-V5)
() (3v2+1)(3v2+1)

iy B2 w V3B 2 ap 22
V5 V2 3v6 36

3. Rationalize the denominator.

(a) —3_ oy 2093 fof L2ET
2-V2 2-v3 V2-1
V3-v2 3v5 2V5-3V2

(d) = (e) (M =2
V3+v2 V2-3 V542

12 25 L3V7

(@) —=— h) —= @ =2l

2v6-3 VB++v/3 2v2-5

4. Calculate each of the followin

g to two decimal places by first
rationalizing the denominator.

1 1 VE+1
(a) — (b) = (c)
V3-v2 3-V5 V6-1
,\w.r\m N/\w wz\M
Y- fe) - i
3-v2 v5-1 2V3-42
3v3-2 25—
(9) V3-3v3 (h) Bl (i) 532 |
2V3-3/2 V542 2v3+v2 |
SeLursens
Exercise 2-10
1. (a) 44 b) 13+4V3 () 2 (d) 2 ) a-b
3v10 V6+v10 V2 V30
2. {a) v2 30
=5 o= @3 L
6+3v2 ~
3. — (b) 9+5/3 (e)3+2v2 (d) 5-2v6 (@ —
16-5v10 8v6+4v3
M —— gl th) 5-/15 ® 2v/14-435
4.(a) 3.14 (b) 1.31 {c) 2.38 i
i 0.82 @ 149 c) {d} 9.90 (e} 3.62 f) 2.07

(f) 19+6v3

—9VR-37

(@) -4.11



SMART Notebook


Assess Your Understanding

a) Give 4 examples of radicals. Use a different index for each radical

b) Identify the radicand and index for each radical.
¢) Explain the meaning of the index of each radical.

Evaluate each radical. Justify your answer.

a) /36 b) 8
22 e

e) \JTE_S_

d) I-32

h) 4625

¢) 410000
g) J0.125

Estimate the value of each radical to 1 decimal place.

What strategy did you use?

a) /8 b) 39
e) 315 f) 17

a) What happens when you attempt to determine the square root of

d) /13

h) 320

c) 410
g) /19

number such as —42 Explain the result.

b) For which other radical indices do you get the same result with a

negative radicand, as in part a?
¢) When a radicand is negative:
i) Which types of radicals can be evaluated or estimated?

ii) Which types of radicals cannot be evaluated or estimated?

For each number below, write an equivalent form as:

i) a square root

a2 b3 o4 410

ii) a cube root

e) 09 )02

Choose values of n and x so that "x is:

a) a whole number
¢) a rational number
Verify your answers.

b) a negative integer
d) an approximate decimal

= 1.912 931 182 772 389 101 192 116
839 548 760 282 862 439 050 345 875
766 210 647 640 447 234 276 179 230
756 007 525 441 477 285 709 904 541
913 958 790 759 227 944 615 293 864
212 013 147 486 695 712 445 614 039
888 169 681 471 379 702 626 745 446
612 044 061 147 761 416 391 806 241
578 673 927 453 141 892 781 075 667
871 691 066 794 229 608 191 383 758
219 601 042 802 155 946 150 300 697
613 551 307 287 191 167 449 608 313
771 081 504 584 906 733 629 612 655
131 887 183 073 974 740 458 182 893
551 185 633 773 547 212 430 828 593
092 438 654 681 098 440 938 923 431
110 568 208 310 066 222 313 508 685
604 140 201 133 691 676 872 961 909
991 081229 243 112 174 410 739 919
535 437 911 589 068 649 306 417 647
062 891 485 738 710 386 488 768 546
101 412 787 971 783 309 636 271779
870721786 ...

iii) a fourth root

e ———.

206
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Kuta Software - Infinite Geometry
Simplifying Square Roots

Simplify.

1) 96

3) \/98

5) \72

7) V45

9) V343

11) 10\/%

Period

Name
Date
2) N216
18
6) N 144
8) V175
10) V12

12) 9V 245





13) 77600 14) V45

15) 53180 16) 3\/405
17) 2\/36 18) 9125
19) 8v27 20) 1271764
21) 33900 22) 72535

D

00

t

———
23) 11V 1215 24) 2N
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“LAWS OF EXPONENTS

Remember-... b* - “b raised to the power of x” where, b — base
X — exponent
(1) PRODUCT: B b® = e 2> x A s A !
- when multiplying, if the base is the same then add the exponents
m . lo 6-3
(2) QUOTIENT: b—n=b""” ,b#0 5__ =5 3
b 57 =F
- when dividing, if the base is the same then subtract the exponents
(3) POWER: ' I B
: ( my - bmxn / 3 ) = _?)

- when raising a power to another power, multiply the exponents

s
(4) POWER OF A PRODUCT: (axb)™ =a™ xb™ £ ¥ 37 = i

- when a product is raised to a power, each of the factors are raised to
the power

(5) POWER OF A QUOTIENT: ay® o™ A 5 A
—| =—, a&b#0 = =g
b b 5 2
- when a quotient s raised to a power, both the divisor and dividend are
raised to the power
o N
(6) ZERO: b =1 ~ 2" = T}
- any base raised to the power of zero always equals 1
(7) NEGATIVE: { (B e g+
NN | b™=— OR|— =|—| =— '
Ret'pmca pm b a a™ =/"'\/§
(erp it) ’

g

- any base is raised to a negative exponent equals the reciprocal base
(flip the base) raised to the positive exponent.

)even exp onent

NOTE: (negative base —> postive answer

AND

odd exp onent

(negative base) —> negative answer
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NRF 10 Exponents
Homework
Simplify.

1) n’n’

n

3)2n’-n
't

5) 3x - x
It

7 p)
4 ]1"

9) (¥)’
.\'(‘

1y (36°)
95"

Name

ID: 1

2) 20 2¢*
4v°

4) 3p° - 26°
6h"

6) 3a- 3a
9"

8) (2x)
8x°

10) (2m)’

4m

12) (&)
4

Simplify. Your answer should contain only positive exponents.

4(12
13) ===
P
4
S
15) 4—"3 —
268 K
Simplify.

17) 3ca’b* - 4a®

12¢ca*b?

19) mnp‘ -p

5
mnp

18) 4p* - mp”
4p’m

20) 2 yxz:2 . X, y‘::1
2y°x%:°

Date

Period

AnSwerl<

Simplify.
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Warm Up

Simplify each of the following using exponent laws:

(1) mrEm= (2) (5= (3) (-2a%bS)(3a%bt)=
x8
4 o (5) 15210 + (2a%)*= (6) -15p’q =+ -5p°q=
5.5 2 g0 ( 917X417 )
(Bp——= R 7 ': < 4a’b’
5x5 4yt a’ a
Warm Up
Simplify each of the following using exponent laws:
(1) m?xm?= (2) (Sw3y= (3) (-2a%b6)(3a2b¥)=
x8
@—= (5) 15210 + (2a%)*= (6) -15p’q + -5p°q=
(7) 57 +5° = (8) 2 - gutd _ ) ( a ]’X'”’ )_
5.5l Ayt 3a% - 4a’h’
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Name:

Assignment: Answer all questions in the space provided.

1. Expresseachasa simplified mixed radical [4]

a) V75 b) V128 ¢) V108

2. Express each mixed radical as an entire radical. [4]

L.

2)5v2 b) 3V4 ¢) 5V3

3. Write each radical as a power. 31

a) Va5 b) (Vﬁ)’

4. Write each power as a radical [3]
2
a) 453 b (5)°

d) V54

d) 10v7

¢) (V15)’

z
¢) 145

(

/30





5 .Evaluate [12]

2
: 813 3
a) (-64)3 b) |55 c.) (0.027) 3
27
-2 3
d) 81 o) W16 ) 82 o ()
6. A square has an area of 1134 m 2 Determine the Dimensions of the square [4]
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