Chapter 6 Polynomials and Polynomial Functions

Ex 6.1
Answer 1le.
We ltmow that #th root of @ 13 written as ﬁ.'g, where @ 13 the radicand and » 135 the index.

In the given expression, @ 15 10,000 and » 12 4.
Thus, 1n the expression 1“,‘10,[][][] , the number 4 1z called the indesx.

Answer 1gp.

e lmow that the #th root of @ can be written as %‘E, where @ 15 the radicand and » 15 the
indesx.

We have » as 4 and @ as 625,
The fourth root of 625 can be written as 4625 .

Ifa =0, and # 15 an even integer then there will be two real #th roots, which are
+3a or Ta'

Since 625 = 0 and 4 is an even number, 6525 has two real square roots 4825, or + 6257

The number 625 can be written as either 5 or {—5)4.
+34/625 = £5, or £625% = 5

Thus. the two real roots of 625 are 5 and -5

Answer 22e.

We know that for an integern =0 _1f 5" =g, then b 1s an n® root of a.
It 15 written as E.I'fi_? where n 15 the index of the radical.
The number of real fourth root of a 1= 414'{:_1' .

The sign of a determines the number of real fourth root of a 1s Ya
The number of real fifth root of a is Va

The sign of a determine the number of real fifth root of a 1s \5.#{-:—1




Answer 2gp.

Let us consider that =6 and g=64
We know that an #n™ root of a is written as \'E"E

The sixth root of 64 1s written as E‘ﬁ
Because 3 =6 15 even and 64 = 0. 64 has two real square roots.

Since2° =64 and (—2)° =64 s0 /64 =12

- 864 =+2

Answer 3e.

We know that the radical notation of the expression a'™ is eqjual to 3';}{.:;, where a 15 the
radicand and # is the index

From the given expression, we get @ as 2 and » as 2.

2¥ = i
The answer matchez with choice C.

Answer 3gp.

We lnow that the #th root of @ can be written as %‘E, where @ 15 the radicand and » 1z the
indes.

“We have » as 5 and a as —64.
The cube root of —64 can be written as 5—6&4 |

Ita =0, and # 15 an odd integer then there will be one real #th root, which is %’E, or a¥*

Since —64 < 0 and 3 is a odd number, =64 has one real cube root 3—64. or — 644

The number —64 can be written as {—4)3.
364 = -4, or —64¥ = —4

Thus. the real root of —64 12 -4



Answer 4e.

Let us consider the rational exponent 27

3 1 m 1
2 =233 [Use the rule a™ = g” }

=M3
:(ﬁf [Use the rule @™ = (a” ),,}
¥ :(,ﬁ)-"

Hence the given expression in rational exponent notation is 2°”with the equivalent
expression in radical notation 1s ( 2 J
The Answer 1s

Answer 4gp.

Let us consider that =5 and =243
We know that n™ root of @ is written as @'E

The fifth root of 243 1s written as /243
Because n=5 1s odd and g =243 = 0 . 243 has one real cube roots.

Since 3 =243 _so 3243 =3

S.3243 =3

Answer 5e.

™
Ifa'™ is the nth root of @ and m is a positive integer, then ™" can be written as (i‘u'g:l .

min

On comparing the given expression with g™ , we geta as 2, » as 3, and m as 2.

Write the expression in radical notation.

(2°)" = (2)

The answer matches with choice D.



Answer 5gp.

fn

Ifa'™is the nthroot of @ and 2 is a positive integer, then @™ can be written as

(ﬂm)” or (%’E)m .

From the given expression, we geta as 4, » as 2, and s as 3.

. . . . 5 .
The rational exponent form of the given expression 1s |:4]"Q) , and the radical form of'the

EXpPrESSION 15 (%"-’-'_1)5 or (ﬁ:lj

We have 4% = \,’,5_1, =
(48) = 2 [ﬁ)s = o

Thus, the expression evaluates to 32,

Answer 6e.

Let us consider the rational exponent 277

l_.l L m
211222 I:-*- ﬂmnzaﬂ :|
_ [21 1}‘ [ " — (am }“]
1
=("UE) [‘.‘31"=W'Eform1}'mtegern:=-1i|
_
=2
Hence the given expression in rational exponent notation is 2" with the equivalent

expression in radical notation 1s J2
The Answer 1s



Answer 6gp.
1
Let us consider the expression 9 ?

_] B
g-z:i] ﬂ—n:in]
92 . “
E|
1 i 1/
= 9! =— s @™ =%a
L[]
= 1 [ Write the radicand 9 as
= 0! =—=— _
- a prime factor 5-
¥3-3 | fa 3-3
=1 B
— g1 =L ar a”za“'"}
m oL

-~ Na" =ta if n is even numbﬂr:|

Answer 7e.

We know that the rational exponent notation of the radical expression ﬁg 1z equal to al®
where @ 15 the radicand and » 15 the index

From the given expression, we getq as 12, and » as 3.
Write the expression in rational exponent notation.

Mz = 121

Thus, the rational exponent notation of the given expression 1s 23

Answer 7gp.

In

Ifa'™ iz the nthroot of @ and w2 is a positive integer, then @™ can be written as

()" or (Wa)"

From the given expression, we geta as 81, » as 4, and »2 as 3.

) : . ) E .
The rational exponent form of the given expression 1s [81]"“':] . and the radical form of'the

3
EXpPrESS10N 18 (" 81:] .



We have 81¥ = 481 = 3.
(814) =32 (431)3=33
= 27 = 27

Thus, the expression evaluates to 27,

Answer 8e.

Let us consider the rational exponent i
We know that %/a = "™ for any integer n =1

&=

Hence the expression in radical notation 8 with the equivalent expression in rational

exponent notation is [E}U

Answer 8gp.

Let us consider an expression 1

]_.II M 1.”j
172 =18 Use the rule a™ = a™ }

17 _
= 1 =[13] Usetherule g™ =(ﬂ"tjﬂ]

[ Use the rule g™ = Efc_;r]

=3 173 = il) _USE the rule %"ﬂ_" =ta1fn1s even numbﬂ}
= 1=
1"* =41

Answer 9e.

. . it " . . .
The rational exponent notation of (%"EJI 15 Ii.:zl”"“:l . where @ 15 the radicand, » 15 the
index, and # 15 a positive integer.
From the given expression, we geta as 10, »# az 3, and s az 7. We can rewrite the given

EXPrESS10N as IIIEJI"'3 )T .



Lpply the power of a power property of exponents.
7
(10%) = 1077

Thus, the rational exponent notation of the given expression 1s 107

Answer 9gp.

First, enter the number 4 on the calculater. Then press the key | ™ |

Hext, press the key | { |, enter the number 2, press the key
key | 1|

= |, enter 5, and then press

Finally, press the | EINTEE | key to view the result.

41T 12M= 150 |[ENTER

The display will be 1741101127,

Eound the answer to two decimal places.

1741101127 = 1.74

Thus, the given expression evaluates to about 1.74.

Answer 10e.

3
Let us consider the rational exponent [S 15]

(5] =[15°T {Use the role (¥a)" {al]’"]

=153.3 |:Use the rule {a"’ }H = a”'”]
=15"* [Multiply |

[EET —15%¢

; 3
Hence the expression in rational notation ‘E{JIS} with the equivalent expression in

rational exponent is [15°°




Answer 10gp.

Let us consider an expression 647"
Approximate roots with a calculator

Expression Key strokes Display
64723 64(-2[=3)|ENTER|  0.0625
1647 =0.0625|

Answer lle.

We lknow that the radical notation of the expression 2t ig %‘g, where @ 15 the radicand
and » 1z the index

From the given expression, we get@ as D and » as 4.

s = 45

Thus, the radical notation of the given expression 1s JJ(E

Answer 11gp.

™
We know that the exponent notation of the radical expression (i‘..'g:l is ™™ where a i3

the radicand, s 12 a positive integer, and # 1z the index

From the given expression, we geta as 16, as 3, and » as 4.

(* 15)5= 165

First, enter the number 16 on the calculater. Then press the key | ™

16 ™
Iext, press the key | { |, enter the number 5, press the key | + |, enter 4, and then press
kew | 3

IR

Finally, press the | ENTEE | key to view the result.

16~ ][5+ 4]y | ENTER

Thus, the expression evaluates to 52,



Answer 12e.

Let us consider the rational exponent 7"°
We know that @"" =%/a for any integer n>1

1
77 =37

Hence the expression in rational exponent notation with the equivalent expression in

radical notation is |37

Answer 12gp.
2

Let us consider an expression (ﬁ }

{ﬁf =(-30)" [ WE)M zﬂﬂ

Approximate roots with a calculator
Expression Key strokes Display

(-30)" -30[(2[=3)[ENTER] ~ 9.655

-[(-30y"* =9.655|

Answer 13e.

Ifa'™ is the athroot of @ and me is a positive integer, then the radical notation & s

equivalent to («’i'g)m .

From the given expression, we get @ as 14, » as 3, and m as 2.

2
14 = (314)
2
Thus, the radical notation of the given expression 13 (%"'ﬁ) .

Answer 13gp.

Talke the cube root of each side.

¥ = iea

xr=4

Therefore. the solution 15 4.



Answer 14e.

Let us consider the rational exponent 217*
1 1
Ef”zﬂl‘*ijl |:Us-:thﬂru1ea”=a“ :|
1! _
=[21“J Usethemlea“z(a”) }

1

-[421] Use the rule [aﬂ]:(ff?:]"]

21"-"":(421)?

Hence the expression {" 21)

Answer 14gp.

Let us consider an expression :lg x =512

1

5 x’ =512 [ Write the original equation |
=3 x =512x2 [Multiply "2" to each side]
= x =1024
=  x=31024 | Take fifth root to each side|
[ Write the radicand 1024 as
= x=43/4-4.4.4.4
| a product of a factor 4-4-4-4.4 |
= x=4 | Use the rule a™ - & :a”’”’]
= x=4 -Usetherule @:aifﬂ 15 Ddd_

x = 4| 1s the solution of the equation ; x =512

Answer 15e.

e lnow that the #th root of @ can be written as 354";, where @ 13 the radicand and » 1z the
index

We have # as 2 and a as 64
The square root of 64 can be written as %@ or \@



Ife = 0, and »# 12 an even integer then there will be two real #th roots, which are
+2a or +a'®.

since 64 = 0 and 2 12 an even number, 64 has two real square roots £ \fﬁ or 645

The number 64 can be written as either 8% or {—8}2.
+./64 = +8 or 644 = 73

Thus. the two real roots of 64 are ¥ and -8

Answer 15gp.

Divide each side by 2.

35 _ 108
3 3
=36

Take the square root of each side.

Jat = 36

r= b

Therefore. the solution 15 +6 .

Answer 16e.

Let use consider that n=3 and g =-—27
We know that #™ root of @ is written as @G )
The cube root of "—27" is written as 3/—27 .

Since =3 15 0odd, a=—27 <0,—27 has one real cube root and [:—3}3 =27

J-27=-3




Answer 16gp.

Let us consider the expression i x =2

; x =2 [Write the original equati{m]
= x =4x2 [ Multiply "4" to each side]
= x =8
= x=38 [Take cube root to each side]
o x=322 [ Write the radic:-and "8"asa

| product of a prime factor

=% x= iJ'E_} | Use the rule a™ - a" :a”’+”:|
— x=2 -Usetherule @:aif:ﬂ 15 Ddd]

|x = f—]| 15 the solution of the equation i x =2

Answer 17e.

We know that the »#th root of @ can be written as ﬁ.'{.:;, where a 135 the radicand and » 13 the
index

If' @ 12 0 and # any nonzero real number, then the #th root of @ 15 0 1tzelf
Thus. the fourth root of 0 will be O itself.
Answer 17gp.
Take the cube root of each side of the equation.
Hx -2 = 314
x—2 = 314

Add 2 to each side and evaluate x.

x-2+2=3Y-14+2

= —241+42
mo— 041

The solution for the given equation 15 apprommately —0.41.



Answer 18e.

Let use consider that n=3 and =343

The 1 root of @ is written as &/a .

The cube root of 343 is written as /343 _

Since n=3 isodd and 343=7" so it has one real cube root 7.

343 =7

Answer 18gp.

Let us consider the expression (x+ 5}4 =16

(x+5) =16 [ Write the original equation
= x+5= d{."']_ﬁ [Takf: fourth root to each side]
5 1547322 _Writefheradicand 16 as a product
| of a pnme factor
= x-i-izﬁ _Usethemlea”-a”za"”“]
=  x+5=%2 [ Use the rule ¥a" =ta ifn is m‘m}
= x+5=+42 or x+3=-2
= x=+2-5 or E==21-=3
=% x=-3 or x=—7
x=—3,—1

x =—3,—7 are the solution of the given equation (x +5}4 =16

Answer 19e.

We lnow that the #th root of @ can be written as %‘E, where @ 13 the radicand and » 13 the
imndesx

Wehave n azd and @ az —-16.
The fourth root of =16 can be written as 4—16 .

Ifa < 0 and # 15 an even integer, then there will be no real #th roots.

since —16 < 0 and 4 15 an even number. —16 has no real roots.



Answer 19gp.

The weight w of a coral cod 13 given by the formula, w= 0.0167F, where { is the length of
the coral cod.

{a) substitute 2750 for woin the formula,
275 = 001677 or 001675 =275

Diwvide each side by 0.0167, and simplify.
0.01677% 275
0.0167  0.0167
P 16,467.06

Tale the cube root of each side.

3P« 3{16,467.06

TTze a calculator to find the cube root to find £
f o= 2544

The length of the coral cod will be approximately 2544 centimeters for the given
weight.

(h) In order to find the length of the coral cod, substitute 340 for w in the formula.
340 =0.01677 or 001677 =340

Diwide each side by 0.0167, and simplify.
0.01677% 340
0.0167  0.0167
Fow 2035928

Talce the cube root of each side.

P & 32035928
! & 27.30

TTze a calculator to find the cube root to find £

o 2730

The length of the coral cod will be approxumately 27.30 centumeters for the given
welght.



{c) In order to find the length of the coral cod, substitute 450 for w in the formula
450 =0.0167F or  0.0167F° =450

Divide each side by 0.0167, and simplify.
0.01677 450

0.0167 00167
P 26946 11

Take the cube root of each side and find [ using a calculator,

HP & 3269611

{ows 29098

The length of the coral cod will be approzimately 29 98 centimeters for the given
weight.

Answer 20e.

Let use consider the =5 and g=-32
The »™ root of a is written as ‘E'G )
. The fifth root of -32 is written as 3/—32 .

Since n=>5 1s odd and —32 <0 and {—2}5 =—32 | so it has one real fifth root

Y-32=-2

Answer 21e.

We lenow that the exponent notation of the radical expression 33"'.:; 1z equal to &', where
@ 15 the radicand and » 15 the index

In the given expression @ 15 64 and »# 15 6. Write the expression in rational exponent
notation,

Seq = 64

Write 64 as 2% and apply the power of a power property of exponents.
16 6 410
647 = (2]
= 2

Thus, the given expression evaluates to 2



Answer 22e.

Let us consider the rational exponent 8"

g 13 [ Use the rule a"" = %/a for
| any integer n greater than
[ Write the radicand §
g =32.2.2 as a prume product of prime
| factor
g = 2° _Usetha:rulea”-aﬂzam”]
g¥F =2 _'.‘W':I—”:ﬂifﬁiscddmwgﬂ]

)

Answer 23e.

n

Ifa'™ iz the athroot of @ and # iz a positive integer, then ™ can be written as

]
()", o (Ya)"
From the given expression, we geta as 16, s az 3, and »# as 2.
: y y ; 3 .
The rational exponent form of'the given expression 1s I[lﬁm) , and the radical form of'the

EXpPrES510H 18 (2 16:]3, or (-q'rlTS)E

We have 16¥° = /16 = 4.
(187 =4 | (J§) =4

= 64 = 64

Thus, the expression evaluates to 64

Answer 24e.

Let use consider the rational exponent 3/—123

[ Write the radicand —125
¥-125=4-5.-5--5 as a prime product of prime
| factor
Y125 = 3(-sy’ | Usethe rule @™ -a" =a"™" |
[ Use the rule
Y-125 =-5
_ﬁ/'a_“ =a if n 1s odd integer

- |13-125 =-5




Answer 25e.

n

Ifa'™ iz the nthroot of @ and w2 is a positive integer, then g™ can be written as

o]
()" or ()"
From the given expression, we geta as 27, moas 2 and »# as 3.
. . . . 2 .
The rational exponent form of the given expression 1s [2?1"3:] . and the radical form of

the expression is (3 2?)2.

Wehave 27% =327 =3
(27%) = 7 [iﬁf = 7
9

=9

Thus, the expression evaluates to 9.

Answer 26e.

Let use consider the rational exponent (—243}1 ’

i Im _ g
{—243)1 Y = §243 [USE the rule &' = ¥a }

for any integer » greater than 1

. | Write the radicand —243 as a
=3-3-3.-3. 3.3

| product of prime factors

=3 (—3}5 [ Use the rule a™ -a" =a”’+”]
| Use the rule

=-3
_{({E =a 1f n 1s odd integer

- |(-243)" = -3

Answer 27e.

-
We know that the exponent notation of the radical expression ({-‘E) 1z equivalent to
1 1

= Of |[ )m , where @ 15 the radicand, #2 15 a positive integer, and » 15 the index
a i

From the given expression, we getea as 8, »2 as 3, and »# as 2. Write the expression in
rational exponent notation

o
1
()




We have 815 =2

11

CO
_1
!

. . 1
Thus, the given expression evaluates to &

Answer 28e.

4
Let us consider the rational exponent {il.' —64 }

i s 4 [ Write the radicand —64 as a
( —64) :{-—4.—4-—4} |
| product of prime factors
. 4 _
={ -}}{—4}3 ) Use the rule g" -a" = a”ﬁ"]
{_4}4 | Use the rule
- _.’Ef{? = a 1f n 1s odd integer
=—4-—4.—4.+4
=256

‘{%"—_54}4 =256‘

Answer 29e.

—m
We know that the exponent notation of the radical expression (f,l"c;) 1z equivalent to
1 1

o o [ :Im . where & 15 the radicand, # 12 a positive integer, and » 15 the index
@ o

From the given expression, we getq as 16, m as 7, and » as 4.

_7 1
(V16) = =5
1

(164

We have 1614 =2
1 1

(164 2"

128

. , 1
Thus, the given expression evaluates to —.



Answer 30e.

Let us consider the rational exponent 25°°

1 1
25”:2513 Us&therulﬂﬂ"'”=am“i|

={25”:|3 Use the rule a™" =a’tﬂ}

| Use the rule

_{ﬂl ) ]m = ({G}H for any integer greater than 1

_ (Ef | Write the md_icand 25asa
| product of prime factors
= ( \."15_1)3 {USE therulea" -a" = am+”:|
:[‘+ﬁ}} Use the rule {f'ﬂ_":ia ifais
i an even integer
=425
- 12572 = 4125

Answer 31le.

Ifa'™ is the nth root of @ and e is a positive integer, then a™

1 1

can be written as

From the given expression, we get @ as 64, s as —2, and » as 2.

The rational exponent form of the siven expression 18 . and the radical form of

(6]

the expression 18

11 11
(641"'3)2 - A2 (364)2 - 42
16 16

: 1
Thus, the expression evaluates to —



Answer 32e.

Let use consider the rational exponent

g1
1 34 1 _ o
-7 =81 Use therule ——=a
g1 a
'_.3 i l-m
=81 Use the rule a™" = a® ]
={31“}3 Use the rule [:a"”]=[ﬂla)mi|
. 3 r . ™ T
={4\|'r8_1} Use the rule Lal”} =%a
:(43_3_3_3}3 _Writﬂtherad-icandﬁlasa_
| product of prime factors |
3 _ i}
=('~‘J'?F] | Use the rule a®-a" = ﬂm_n_
_ {ﬂ}a _Use the rule -’.ZE =ta for-
| 77 18 an even integers
= o f |
1
| =127

Answer 33e.

In

Ifa'™ is the nthroot of @ and m is a positive integer, then g™ can be written as or

™
()" or (Yo
From the given expression, we get@ as 128, moas 5, and » as 7.

. . . . 5 .
The rational exponent form of the given expression 1s (IEEW) , and the radical form of

5
the expression is (3.-'128:] .

We have 128¥ = 1128 = 2,
(1287 = 23 (1@)5 pt

Thus, the expression evaluates to 32, which matches with choice €.



Answer 34e.
Let use consider the rational exponent 3/32 768
|:Us-.=: the rule Q‘G —a ", for any }

mnteger 1> 1

3[32.768 =(32.768)"

Approximate roots with a calculator expression

Expression Keystrokes Dhsplay
(32,768)" 32,768 (fi[=]s[ENTER 8
3[32.768 =8

Answer 35e.

We know that the exponent notation of the radical expression ﬁ.‘g 15 equal to a'™ where
@ 15 the radicand and # 1: the index

From the given expression, we get @ as 1695, and » as 7.

Mess = 1695Y

First, enter the number 1695 on the calculator. Then press the key | ™

1685 | ™

Mext, press the key | (|, enter the number 1, press the key | = [, enter 7, and then press
key | )

wes[~ (11 [= 17D

Finally, press the | EWNTEER. | key to wiew the answer.

1695~ (1= (7|3 || ENTEE

The display will be 2. 852745707,

Eound yvour answer to two decimal places.
2892743707 = 2.89

Thus, the expression evaluates to about 289



Answer 36e.

Let use consider the rational exponent 3/-230

=230 =(-230)"

Expression
(-230)"

(9230 = —1.83]

Answer 37e.

First, enter the number 85 on the calculator. Then press the key

e

Iext, press the key
ke | 3

|:Usethenll& Mg =a'" for any

integer > 1

|

Kevystrokes Display

-230[~][(1]=]9])|[ENTER]

—1.83

{ |, enter the number 1, press the key

. enter &, and then press

85 [~ |[(]1[=

Finally, press the | ENTER | key to view the answer.

gs[~ [ ]1[= |6

y |[ ENTER

The display will be 2 0965615863

Finally, press the

ENTEE. | key to wiew the answer.

as[~ [ 1+

6 [V ][ ENTER

The display will be 2096561863,

Answer 38e.

Let use consider the rational exponent 25°F
Approximate roots with a calculator

Expression
25743

2519 =0 342

Keystrokes

25[][(-1[<]3])|[ENTER]

Display

0342



Answer 39e.

First, enter the number 207326 on the calculator. Then press the key | &

20736 | &

Mext, press the key | { |, enter the number 1, press the key | + |, enter 4, and then press
key | )

so7z6 [~ [ 1= |4

Finally, press the | ENTEE. | key to wiew the result

20736 | ™1 O (1= (47| ENTER

The result will be 12,

Answer 40e.

Let us consider the radical expression {4 187 }3
{i."'lﬁ_?r =(13?“}3 {Use the rule (5‘5)“ =[a]“)m}

1 o
={IST}4'3 |:Use the rule [:a"‘} =am'":|
=187

(4187) =187

Approximate roots with a calculator

Expression Keystrokes Dhsplay

187 187~][(| 3 []4]|[ENTER] 50.57
-|(4187) =50.57

Answer 41e.

-5
We can rewrite the given expression as (%-"g:l

™
We know that the exponent notation of the radical expression (%‘E) 15 equivalent to
1

— - where @ 15 the radicand, # 15 a positive integer, and # 15 the index
@

From the given expression, we geta as 6, m 13 0, and » as 2.

3 - =



First, enter the number 1 on the calculator. Then, press the key | + [, enter the key | ( |

1= [t

Iext, enter the number &_ press the key | ™ |, enter the key | { |

=61

Enter the number 5, press the key | = |, enter the key | ) |, and then again press the key
J

=10 A5 [=12D1D

Finally, press the | ENTEE. | key to wiew the answer.

=10l 1[5 =120 [ || ENTER

The display will be 0.01134025

Eound yvour answer to two decimal places.

001134023 = 0.01
Thus, the expression evaluates to about 0.01.

Answer 42e.

i 2
Let us consider the radical expression [:EJ"—_E }

(478) =((-8)") | Use the rule (¥a)" = (")
~(-8)* [Use the rule (a") = a""”:|
=(-8)"

(78) =(-9”

Approximate roots with a calculator
Expression Keystrokes Display

(-8)" —-8~][(] 8 []5])|[ENTER] ~27.86

(3 —3}3 —-27.86

Answer 43e.

First, enter the number 86 on the calculator. Then press the key | ™ |

B |




Iext, press the key | { |, enter the number =5, press the key

key

J

Bo | "

-5

Finally, press the

EMNTEE. | keyto view the answer.

Bt | ™

-5

= [&| ) || EWNTEER

The display will be 002442563,

Eound yvour answer to two decimnal places.

002442963 = 0.02

Thus, the expression evaluates to about 0.02.

Answer 44e.

Let us consider the radical expression 197427
Approximation roots with a calculator

Expression

7

19742

Keystrokes

1974[][(| 2 [<]7])][ENTER]

~)(1974)"" =8.74

Answer 45e.

: : =¥
We can rewrite the expression as [—1?) i

First, enter the number =17 on the calculater. Then press the key | ™ |

=17

Al

Mext, press the key

key | )

{ |, enter the number =3, press the key

~17[~

= |, enter &, and then press

Dhsplay

8.74

+ |, enter 5, and then press




Finally, press the | EWNTEE | key to wview the answer.

17~ [ |-3[+ 15 || ENTER

The display will be —0. 152696676,

Eound your answer to two decimal places.

—0 182696676 = —0.18
Thus, the expression evaluates to about —0. 18,

Answer 46e.

Approximation roots with a calculator
Expression Keystrokes Display

A 2P 277 [( 3 5 723
B. 5" sl 3[4 2 11.18
c. Psi=(s1)"  s[1[] 3] 433

D.  (¥2)=2 2[]s[ 3 ] ENTER] 635

5% is the greatest value

Answer 47e.

We have ™ =3,
Take the #th power of both side of the equation

(cxm:lk = 3

a = 3

substitute any value greater than 1 for 2 in the equation and find the corresponding walue

ofa.
Let the value of 2 be 3.

= B
= 27

We know that 27 = 3,
Thus, one of the expression is 27



similarly, substitute 4 for z and find @
a = 3
= 31

The two expressions are 271 and 8114,
Other answers are also possible.

Answer 48e.

Let use consider the equation x° =27
x=(27)"  [Usetheruleifa® =5 thena=5""|

[ ].J'E__r[

— x={|'r2_? -Usethenﬂea —‘Gfﬂran}r
| integer n > 1
[ Write the radicand as a product

- x=3333 _ =
| of a pnime factor

=% x= 11‘3_3 [ Use the rule @™ -a" = a"'”]

) =3 Usethemleufa_:aﬁnlsanndd
| integer

x=3

Hence is a solution of the given equation x° =27

Answer 49e.
Take the fourth root of both sides x¥ = 81,
25 = 148
since 81 13 equal to 3* and (—3]4, x will be equal to 5.

Thus, for the given equation there are two real solutions.

Answer 50e.

Let us consider the equation x° =125
x =(125)" [Usetheruleifa® =b thena=5""|

s = 3175 Usethf:nﬂeal":ﬁ'rr_:foraﬂy}

|integer 1> 1

= e m [ Write 15113 radicand as a product
| of a prime factor

=% x=v5 [ Use the rule @™ -@" =a"+”]

= x="5

_Usethe rule 3.’,!{:? =g 1f n 15 an odd
| integer

Hence x =25 1s a solution of the given equation x=>5



Answer 51e.

Diwvide each side by 5.

52 _ 1080
5 5
x = 216

Take the cube root of each side and simplify.

i = 218

x =6

Therefore. the solution 15 6.

Answer 52e.

Let use consider the equation x° 436 =100

x' =100-36 [Substrat 36 from both sides|
=  x'=64
= x:{ﬁ-ﬂl}lﬁ [ Use the rule if a” = b thena:b”]
B I'm _m
s x:{:ﬁ Use the rule a —ﬂ{;fﬂrany
| integer n = 1
| Write the radicand duct
= x=$9222222 ol -e icand as a produ
| of a prime factor
=, x:%‘lﬂ_ﬁ | Use the rule a"’-a“:am”]

— =1 _Use the rule 1f ”-J"a_” =g for n}

| 1s any even integer

Hence x=%2 is a solution of the given equation x° +36=100

Answer 53e.
Take the fourth root of each side of the equation.
fix—5) - 4z
x—5 =14

Add 5to each side.
S+ x—-5=5%4

xr=5%4
Find x.
x=5-4 or x=5+4
r=1 of x =9

Therefore, the solutions for the given equation are 1 and 2.



Answer 54e.

Let use consider the equation x° = —48

=  x=(—48)" [Usetherleifa" =b thena=5""]
Approximate roots with a calculator

Expression Keystroke Display

(—48)" —48"] [(J1[=]5])|[ENTER] 2168
'

Hence x=-2.16 1s a solution of the given equation x =—48

Answer 55e.

Divid each side of the equation by 7.

D
7 7
=8

Talre the fourth root of each side.
L i{@
E = i;’u‘ﬁ

TTze a calculator to find the fourth root.
x = 168

Therefore, the solutions are approximately —1.68 and 1.68.

Answer 56e.

Let use consider the equation x° +40=25

= x =25-40 Substract 40 from both sides
= x=-15
= x=(-15)" Use the rule if a* = b then a = 5"
x=(-15)"
Approximate roots with a calculator
Expression Keystroke Display
(-15)" -15[] [(1[=]3)|[ENTER] ~ -2.47
'

Hence x=-2.47 is a solution of the given equation x° +40=25



Answer 57e.

Take the fifth root of each side of the equation.

dix+10)" = 470

x4+ 10 = EJ"T"_D

Subtract 10 from each side.
x+10-10 = 370 - 10
x = 470 =10

TTze a calculator to find x.
x e =7 66

The solution for the given equation is approximately —7 66
Answer 58e.

Let use consider the equation x* —34=181

= x* =181+34 Add 34 from both sides
= x*=215 add
= x=(215)" Use the rule if a" = b then a = 5"
x=(215)’
Approximate roots with a calculator
Expression Keystroke Display

(215)" 215["] [(1[=]6])|[ENTER]  2.44
'

Hence x=2 44 1s a solution of the given equation.
Answer 59e.

(a) We know that if y 13 2", then x 15 {fg_f or ¥

From the graph, we can say that for the same value of v, there are be two values of
x. In other words, fory=aanda =0, we have x =—l andx = 1.

In the Eey Concept box, it 15 said that that if # 15 an even integer and @ = 0, there
exists two real nth roots, which 1s i’{u‘r.:;, or +a*



In the graph, when the v-value 15 0, x-wvalue 12 also 0.
The #th root of 0, 30, is 0 itself

Also, there 15 no graph below the x-ams. This means vouwill not find any vy =«
such that & = 0 for a particular x-value.
This qustifies the concept of no real #th roots 1n the case ¢ = 0.

(h) When # 1z odd and a = 0, there will be one real #th root: -’E,I'E = o'

In the graph, there will be only one y-value for an x-value.

¥ f
_—
y=a
a={
—tf [
y=0 .
~ulf- s
y=a
a=<0

Answer 61e.

The surface area of a sphere is given by the formula, 5 = 47

Substitute 232 for 5 in the formula
232 = dmet or dmt = 232

Divide each side by 4, and simplify.

4’ _ 232
A 4
riem 12846

Talke the square root of each side.

N T

Fom 430

Thus, the radius of the bowling ball 15 approximately 4.3 inches for the given surface
area.



Answer 62e.

P 'R
Let us consider the annual rate of inflation 15 » = [—1) -1

To find the rate of inflation for the Butter

i
Iy X ﬁ -1
’4t

Here R =%0.7420
P, =$2.195
n=4
) [ 2195 ]“ : |:Suh5titute 0.7420 for B, 2.195 for }

0.7420 £, and 4 for n

=(2.9583)" -1
=1311468-1

=0311468
r=0311468
The rate of inflation for the butter 15 31.14%

To find rate of inflation for chicken

Lm
-
Here B, =$0.4430
P, =$1.087
n=4
[ 1.087 ]“ 1 |:Sub5titute 0.4430 for B, 1.087 for ]

0.4430 F and 4 forn

=(2.4538)" -1
=(1.2516)-1

=0.2516
r=02516
The rate of inflation for chicken 1s 25.15%.



To find the rate of inflation for Eggs:

Iin
r= h -1
A

Here K, =%0.6710
P, =$1356
n=4
[ 1.356 ]1‘* » Fubstitma 0.6710 for B, 1.356 for }

0.6710 F, and 4 forn

, - . 1356
=(2.0200)"* -1 Simplify ——— =1.1923
:‘ ) { tnplity 0.6710 ]
=(1.1923)-1
r=0.1923

The rate of inflation for eggs 15 19.23%

To find the rate of inflation for sugar

Iin
F= |:£] -1
B
Here F =3%0.936
P, =50.4560
n=4
~ [{]_455{]]14 , |:Sub5titute 0.936 for B, 0.4560 for ]

0.936 £ and 4 formn

=(0.48718) " -1
=0.8354-1

r=—0.1646
The rate of inflation for sugar 1s |—1 6.46%|

Answer 63e.

The formula for the power used by a fan 13 given asp = ks,

substitute 1.2 forp, 1700 for 5 in the formula
1.2 = k(17007

Divide both the sides by 1700%
1.2

1700

The value of k15 1?1;:]3 . of approximately 2.44 = 107"



Mow, we have to find the speed of the fan with 1.5 horsepower.

substitute 1.5 for p,

3 for & in the formula

o= 1'23-33 of 1'23-33 =15
1700 1700
1?003
Multiply each side by
3
3 1700 (1.5)
1.2

Talre the cube root of each side.

3
\f'_ ;11700 1 5)

5 o 1831

The speed of the fan 15 approzimately 1831 revelutions per minute if it uses 1.5
hot sepower.

Answer 64e.
Let us consider the flow rate of a weir can be calculating using the formula is
0 =3367-1-k"*

The length of the bottom of the spill way [ =20 feet .
The depth of the bottom of the spill way k=5 feet

To find the flow ratf: of a weir with a spillway
Q=3 35?(2{1}[5 [substlmte 20 for h and 5 for Fi]

=3.35?-(2ﬂ]{11_13[}4}
Q=75289
The flow rate of a weir with spill way 1s 752 89 cubic feet per second.

Answer 65e.

{a) The wolume v of a cube 15 given by the formula 7= x>, where x is the length of
each side.

Substitute 16 for a in the formula, and simplify.
Vo= 167
= 4096

The volume of the cube is 4096 mm” for the given value of edge length.



(h) since you are designing a dice hawing the same wolume as that of cube, the
volume of each polvhedron will be 4096 .

Find the edge length of tetrahedron
Substitute 4096 for v in the formula F=10.118x",
4096 =0.118x" or 0.118%° = 4096

Divide each side by 0.118 and simplify.
0.118x° _ 4096

0118 0.118
= om 34 711.86

Take the cube roots of each side, and stmplify.

' = 334, 711.86

X o= 3262

The edge length of tetrahedron will be approzimately 32.62 mm.

Find the edge length of octahedron.

Substitute 4096 for v in the formula F=0.471x",
4096 =047 1% or 0.471x% = 4096

Divide each side by 0471 and simplify.
0.471x° 4096

0471 0471
X = 569639

Take the cube roots of each side and simplify.

¥ ~ 3869630

x o= 20506

The edge length of octahedron will be approximately 20 26 millimeters.

similarly, we will get the edge length of the dodecahedron as 8.12 mim and the
icosahedrons as 12.3 mm.



{c) We know that icozahedrons have the greatest number of faces, which 1z 20 Tts
edge length 15 12.3 mm.

The dodecahedron which has 12 faces has the edge length 812 mm which 15
lesser than the icosahedron’s edge length

Thus, we can conclude that the polyhedron with the greatest number of faces wall
not have the smallest edge length

Answer 66e.

Let us consider the mass of the particles that a river can transport 1s m.
Assume speed of the nver is s.

Given that the mass of the particles that a river can transform is proportional to the sixth
power of the speed of the river.

- &
L.e. mocs

= m=ecs® (1) Where “c” 1s any arbitrary constant
A certain river normally flows at a speed of 1 meter per second.

mzc{ljﬁ Substitute 5 for 1

m=c

To find that must its speed be 1n order to transport particles that are twice as mass

: Substitute 2m for m and m
2m=ms i .
for ¢ 1n equatin (1)

. [ Divide m]

m
— =2
=3 s=(2)" | fa" =bthena=5"]
= 5 =1.122462048

1.22462048 speed in order to transport particle that are twice as mass.

To find what must its speed be 1n order to transport particle. That 1s 10 times massive.

10m = ms® [Subst:imte 10m for m and m for ¢ 1n equation {1)]
= 1m_ [ Divide m]
iy
=3 10 ="
= s* =10
= s=(10)"° [Use the rule if a” = b then a=5"" |

5s=1467799268
1.467799268 speed in order to transport particle that are 10 times as massiv.



To find what must its speed be 1n order to transport particle that are 100 times as massive.

100m = ms®

[Substitute 100m for m and M for c}

in equation (1)

= @ =5 [Di\-‘idﬂ m]

#

100m

= ——=5

1
— s* =100
— S=[:1{}D}” I:USEthem]Eifa?t:bﬂlm{I:blﬂ
=3 ls =2.15443469)

2.15443469 speed 1n order to transport particle that are 100 times as massive.

Answer 67e.

substitute 3 for x, and 5 for
3+3(5) 3415
CE i-5

The expression can be simplified using the order of operations. The fraction bar in the
expression acts as a grouping symbol. The numerator and the denominator are to be
evaluated separately.

Take the expression on the numerator first.
since multiplications have more priority than additions and subtractions, perform the

multiplication first.

3+3(5)=3+15

Add
2+ 15=1s

The numerator simplifies to 18,

How, perform subtraction in the expression in the denominator.

i-5=-2

Eeplace the numerator and the denominator with the simplified values.

2+15 18

25
= _9

Thus, the expression evaluates to =% whenx =3 and y =5,



Answer 68e.
: : . 4x-4
Let us consider the given equation
x—24
dx-4_4(6)=(=)
x-24  6-2(-2)

SE= = 242 [DD the multiplication]

x-24 6+4

4I_4=E [Dr:r the additic}n]

x—24 10

4x—4 13 ... 26 13
=— S ]1 ———

x=24 5 {ﬂnpﬂrlﬂ 5}

4x—-4 o 13
:2_6 SIII:I. ——26

x—24 [ P 3 }

1A=t 5.6| whea %6 aaid =2

x—24

Answer 69e.

[Substitute 6 for "x" and —2 for y]

Factor the right side of the given function For this, vou hawe to find two numbers with

product =35 and sum —2. Two such numbers are 5 and =7/,

Eewrite the given function.

Jx)=&x+2&-7)

We lenow that the x-intercepts of the graph of y =a(x —pi(x —g) are the zeros of the
function This means that the function’s walue 15 zero when x =p and x =¢. Thus, p and ¢

are zeros of the function.

The value of'the function will be zero when x talces the value =5 and 7.

Therefore, the zeros of the given function are =5 and 7.



Answer 70e.

Let us consider the given equation x* —8x+25=0
We know that, ax’ +bc+c=0 roots are

_ —b++b' —4ac

2a
—~(~8)%(-8)" -4-1-25 |:Sub5titutﬂ 1 fora, —8 for b and ]

X

2-1 25 for ¢ 1n the formula

. 81464100

2
o= 22436 [V36 =6i]

8+ 61
r=
2
2(4+3i
e (4£31)
2

4+3i or 4—3i are zeros of the function f(x)=x"—8x+25

Answer 71e.

According to rational zero theorem, if Ax)=ax™ + ... ... + ayx + ap the every rational zero

' factor of tant t
o Fweill be of the Form 22 .= « ocuof Of CORSLARL BN &
o tactor of leadingcoeffecient a,

STEP] List the possible rational zeros. We know that the leading coefficient 15 1,
and the constant term 15 —32.
The factors of 32 are +1, +2, +4, £5 16 and £32.

The possible rational zeros are

22 238 16 252 4142 44 48 16, £32.

17171717 171

STEP] Test the zeros using synthetic division.
First, test the zero 1.

Write the terme in the dividend without the variables.
Bring down the first coefficient, 1. Multiply 1 by 1to get 1 and then place
thiz number under the next coefficient —8. Add -8 and 1.

1}1 —8 4 —3p
1
1 =7




similarly, multiply and add till we get the remainder.
i1 -8 4 -32
1 =7 =B
1 -7 -3 =35

since the remainder 15 not 0, 1 15 not a zero of the given polynomial

Test the zero —2 using synthetic division
-2)1 -8 4 -32
—2 20 -—-48
1 =10 24 -80

The remainder 15 not 0. Thus, —2 1z not a zero of the given polynomial

Test the zero 4 using synthetic division
41 -8 4 -32
4 —16 —48
1 -4 -12 =80

since the remainder 15 not 0, 4 12 not a zero of the given polynomial

How, test the zero 8 using synthetic division
gl -8 4 -3
3 0 32
1 0 4 0

The remainder 15 0. Thus, & 15 a zero of the given polynomial
The new quotient 15 (x — Bj(xz + 4.

STEP? TTze the factor theorem.
et each factor to O and solve for x
x—8=0 and x*+4 =0
xr =28 = -4
NN =1
x =T

Thus, the rational zeros are 8, 21, and —2i.



Answer 72e.
Let us consider the expression f(x)=x" +4x” +25x+100
f(x)=x"+4x* +25x+100 [Write the original function |
F(—4)=(—4) +4(-4)" +25(-4)+100  [Replace x with —4]
=  f(—4)=—64+4(16)-100+100

= f(—4)=—64+64-100+100 [ Multiplicaiton |
= f(-4)=0 [ add]
By factorization theorem

“if f(c)=0 then (x—c) is a factor of the given polynomial”
=41 4 25 100
~(x+4) 1s a factor of f(x) 0 4 0 -100
1 025 [0
~f(x)=(x+4)(x +0x+25)

Suppose Flx)=0
ie. (x+4)(x’ +0x+25)=0

7 ae Usetherulea-b=0

= x+4=0 or x +25=0 .

etthera=0o0rb=0
— x=—4 or x'=-25

Use the rule if a" =54
—, =4 or x =125

ﬂlma=%"'3
= xr=—4  or x =15 {J—.’Tﬁ:i:‘]

C.lx =—4,—5i,45i| are the zero’s of the given function f{x}

Answer 73e.

According to rational zero theorem, if Ax) = @™ + ... .. + ax + ap the every rational zero

- fact f tant t
of Fvill be oF the.form &, = ooeor b Gonskant W gy
g  tactor of leadingcoeffecient o,

STEP] Find the rational zeros of the given function We know that the leading
coetlicient of fix) 15 1, and the constant term 15 90, The factors of 90 are
+1, +2, £3, £5 6, £9, £10, £15, £15, £30, £45, £90.

The possible rational zeros are
+1 +2 3 +5 5 5% 10 +15 F18 £30 45 50

1717171717171 7171717171
or +1. 42 47 45 £6 +9 410, +15, +18 +30, 45 +90.




Test the zeros using synthetic division

First, test the zero 1.

‘Write the terms in the dividend without the variables.

Ering down the first coefficient, 1. Multiply 1 by 1to get 1 and then place
thiz number under the next coefficient 3. Add -3 and 1.

1)1 —F  —3] 62 40
1

similarly, multiply and add till we get the remainder.
g1 -3 =31 63 90
1 -2 =332 Z20
1 -2 =33 300120

since the remainder 15 not 0, 1 15 not a zero of the given polynomial

Test the zero —1 using synthetic division
-1J1 -3 -31 68 30
-1 4 27 =90
1 -4 =27 50 0

The remainder 15 0. Thus, —1 15 a zero of the given polynomial

STEP2 Write /{x) in factored form.
Fix) =+ Dix” —dx® — 27x + 50)

Eepeat the steps above for gix) = x —dx® — 27x + 90,

The possible rational zeros of z(x)are
+1, 2, £3, £5 6, £5 £10, £15, £18, £ 30, £45, £50

Test the zeros using the synthetic division.
First, test the zero 1 using synthetic division,

1}1 —4 —g7 a0
1 =3 =30
1 -2 -—30 &0

since the remainder 15 not 0, 115 not a zero of the polynorual.



Test the zero 3 using synthetic division
31 -4 =27 90
2 =F =50
1 -1 =30 0

The remainder 15 0. Thus, 2 15 a zero of the polynomial.

Write gix) in factored form.

glx) = (x — Dz —x — 300

Factorize x° —x — 30.

¥ —x-30=(x-6x+5

TTze the factor theorem.
=et each factor to 0 and solve for x.

=3 =10 xr—6=10 x+5 =10
:.l‘l':3 x:6 x:_5

Thusz, the zeros of the function are =5, =1, 3, and &.

Answer 74e.

Let us consider the given equation x* 4+10x° +25x" —36
F(1)=T*+10(1) +25(1) —36=0

By factorization theorem

If £(0)=0 then (x—a) is a factor of the given polynomial”

~(x-1) is a factor of f(x).

w025 0 36
o 1 11 36 36

1 11 36 36 |0
x=-2

0 -2 -18 -36

1 9 18 [0
x=-3

0 -3 -18

1 6 |0

Factor of f(x)=(x—1)(x+2)(x+3)(x+6)
Suppose f(x)=0
(x—1)(x+2)(x+3)(x+6)=0
= x—1=0 (or) x+2=0 (or) x+3=0 (or) x+6=0

= x=1 (or) x=-2  (or) x=-3 (or) x=—6
x=1-2.-3.-6
x=—06-3-21

The zero of the function f{x} 15 —6,—3 21



Answer 75e.

W

) . o -
According to the quetient of powers property, — = @" ", where a and & are real
&

numbers, # and » are integers,

xt o _4-3
— = i
x
= ;I(_?
: . 1
Use the negative exponent property @™ = —.
&
1
=
X = —
%
. : el 1
Thus, the given expression simplifies to —.
x
Answer 76e.
. : od
Let us consider the expression (x }
’ =3 1-3) 3
Lx4} = ') [Usatherulﬂ (a”)nza”}
-3 :
( o } .
R | _ 1
{xc'} =—3 {Usa therulea = —H}
a
22 _ 1
X)) ==
{ } e
Answer 77e.
: : 1
According to the negative exponent property, ¢ = —, where @ and & are real
&

numb ers, 2 and # are integers.

== 1
(3?:2_}?:] = m

TTze the power of a product property (@)™ =a™5".
1 1

() (#)(F) ()

Apply power of a power property, [a”)x = a™, and simplify.
1 1
F)) (7)Y

Thus, the given expression simplifies to ———.
205y



Answer 78e.

Let us consider the expression 4x"y™

42’y =41y |:U5e the rule [a"‘ }ﬂ = a”""}

1 1
=2 4"y =4 — Usetherulea™ = —
y a
4
= Ax%yt = 5
¥
4
41_0.}?—4 =—
Y
Answer 79e.
According to the product of powers property, a™ - a® = a™ ™", where @ and & are real
numbers, # and »# are integers.
& _-2 6+ (-2)
X x =K
_ 52
Simflifjr, and evaluate the power.
f_2_ 4
x x
Thus, the given expression simplifies to x
Answer 80e.
x3 2
Let us consider the expression (—_2]
¥
Y
I 1
x,, ={x"'y2} [Useth&rulea'“z—]
] P
Y a
.~ 32 g i
= ~ :(x’) -[_}:2} I:Usemamle {a-b)mza"-bn]
Y
o3l
— L _ Syt
Y
5 %2
X 6.4
= =X ¥y
¥




Answer 81le.

Eewrite the given expression as a product such that exponential expressions with the
same bases are sep arated.

4x3yﬁ 3 4 F yﬁ

10257 10 2 2

M

y ; ot -
According to the quotient of powers property, — = o™ ", where ¢ and & are real

@
numbers, #2 and # are integers.
4 x H° 4 5, _
A2 X A s e
m x 10
_ 2}{3}}3
5
2y
Thus, the given expression simplifies to .
Answer 82e.
: ] 3x
Let us consider the expression ——-——
xy Ox
3¢y 3 1 1 1
B[ y-z =—-x-—3-—_2-;|.-"'—1
xy 9x 9 x x ¥
=§-x-(x'1}_l -(x_l }_L -3 (Jf': )_] I:Use the rule % =|:.:z":|_lil
=§-x-x3{_1]-x_lr-_ll-y"-ylr-_l] [Use the rule IZ.::am:]|= =am]
3 3 .1 4 22
=—-x-X"-x-y -
9 y -y
3 .
e g R Use the rule 2™ -a" = a™"™"
il | ]
=§-x5'5 2
9
_E x° 1
9 ¥
:g-l-_].?2 [Usetherule a":l]
1 L
e [Simplify |
ERFnY
Tyt ax? 3




