Chapter 6 Polynomials and Polynomial Functions

Ex 6.5

Answer le.

Consider the square root function y = Jx and the cube root function y = ifx
We can see that these types of functions always contain a radical expression Thus, the
square root functions and the cube root functions are examples of radical functions.

Answer 1gp.
First, talee a set of random values for x, and then find the corresponding y-walues.

substitute O for x in the given equation
y = -3J0
y =20

similarly, find some other values for v
List the values in a table.
% 0 1 2 3 4

0 -3 | 2|52 -6

hy

Plot the points and join them using a smooth curve.

=y

The radicand of a square root should be nonnegative. Thus, the domain 15 all real
nutnbers greater than or equal to 0, or x = 0 The range is all real numbers less than or

equal to zero, or ¥y = 0.



Answer 22e.

Graph of y= Jx is represented as graph of y=avx—-h+kwitha=1_h=0and k=0

a a=-3

h=0.%k=0

The graph of v = um+kwhen a =—31s5 a vertical stretch of the graph of y = y'(.';b}" a
factor of 3 followed by a reflection in the x-axis

b. h=2
a=1. k=0
The graph of v=avx—-h+kwhen h=21s a honzontal translation of the graph

of y= \ffJ_ch}'a factor of 2 units on the nght side

1.h=0
The graph of y=avx—h+kwhen k=415 a vertical translation of the graph
0fy=\!;byafactoruf4unitstntheup5ide

Answer 2gp.

Given function f{x}:%m";

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1= obtained as follows
x 0 1 2 3 4 5

fl(x) 0 0.25 0.354 0.433 0.5 0.559




The graph 1s obtained as follows
f{x)=1/4x"(1/2) Y

The square root function exists 1f and only 1f the radicand of the square root must be
nonnegative, so x should be nonnegative real number.

Therefore domain of the function 1s x>0
From the graph, range of the function 1s f[:x]zﬂ for all x =0values.

Domain:
Range: |f(x)z0




Answer 3e.

First, take a set of random wvalues for x, and then find the corresponding y-values.
substitute O for x 10 the given equation.

y = —4.0
y =10

similarly, find some other values for v
List the values in a table.

x 0 1 2 3 4
¥ () =4 | =5é | =72 -8

Plot the points and join them using a smooth curve.

The radicand of square root should be nonnegative. Thus, the domain 15 all real numbers
oreater than or equalte 0, or x = 0 The range 12 all real numbers less than or equal to

ZEere, of y =0



Answer 3gp.

First, talee a set of random wvalues for x, and then find the corresponding y-values.
Substitute O for x 1n the given equation.

¥y = —=3f0
2
y =10

similarly, find some other wvalues for
List the values in a table.

x =2 =l 0 1 2
¥ 0.625 0.5 0 =05 | -0.625

Plot the points and join them using a smooth curve.
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The dotmain and the range are the set of all real numbers.
Answer 4e.
: . 1
Given function f(x)= Em"';

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1s obtained as follows
x 0 1 2 3 4 5

f(x) 0 0.5 0.707 0.866 1 1.118




The graph 1s obtained as follows

Flx)=1/2x"(1/2) y
+4
+3
+2
+1
-4 -3 -2 -1 1 2 3 4 M
| | | | | | | |
| | | | | | | |
+-1
+=2
+-3
+-a

The square root function exists if and only 1f the radicand of the square root must be
nonnegative, so X should be nonnegative real number.
Therefore domain of the function 1s x>0

From the graph, range of the function 1s f(x} =0 for all x=0wvalues.

Domain:
Range: |f {x} =0

Answer 4gp.

Given function g(x] = 49,";



We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1s obtained as follows

X -10 | -8 -6 -4 -2 0 2 4 6 8 10

g(x]
861 | 8] -726| 635 | 504 | 0 |504|635]726]| 8 | 861

The graph 1s obtained as follows
F{x)=4x"(1/3) Y

The function 43:.'"; exists for all real numbers
Therefore domain of the function is all real numbers
Therefore range of the function 1s all real numbers



Answer 5e.

First, talee a set of random walues for x and then find the corresponding y-wvalues.
substitute O for x in the given equation.

4
}"Z—g'\"ﬁ

=10

similarly, find some other values for v
Lizt the values in a table.

|0 1 2 3 4
¥ O -08]|-113[-1.3% | -1¢6

Plot the points and join them using a smooth curve.
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The radicand of a square root must be nonnegative. Thus, the domainis x = 0
The range 13 y = 0.

Answer 5gp.

In a pendulum, the relation between period of pendulum T (in seconds) and length of
pendulum [ (in feet) 1s given by T = 1.11-,.-'{;F
Period of pendulum T =1sec



To solve the given equation T =1_1]-\.":f for length for the given peniod, using the graphing
calculator and intersect feature will ease the process
Using the graphing calculator and enter the functions as shown below

Fiokl Flakte Flok:
WyEl. 110
~NeBE1

wWa=
wWy=
wWe=
“WE=

Using the Graph option, the graphs for the entered functions are obtained as shown below

Using the Intersect option, 1t 15 showed that the both graphs intersect at x=0.8116and
y=1

Ifn::/rs-a-:ti-:-n
n=.Bilgzckz LY=1
Hence, it 15 shown that the solution from the graph 1s x=0.8116
The length of pendulum for the given period of 1 second 1s

11 =0.8116 feet|

Answer 6e.
Given function y= —6/x

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1z obtained as follows
x 0 2 4 8 10 12

¥ 0 -8.485 -12 -16.971 | -18.974 | -20.785




The graph 1s obtained as follows

Flx)=-8x"(1/2) Y
+16
+12
8
4
-16 -12 -5 -4 4 8 12 16 w

The square root function exists 1f and only if the radicand of the square root must be
nonnegative, so X should be nonnegative real number.

Therefore domain of the function1s x=0

From the graph, range of the function 1s y =0 for all x = Ovalues.

Domain:

Range: |y <0

Answer 6gp.
Given function _};z—dNE +2

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1s obtained as follows
x 0 2 4 6 8 10
y 2 -3.657 -6 -7.798 0314 | -10.649




The graph 1s obtained as follows
2

\

=10

The square root function exists 1f and only 1f the radicand of the square root must be

nonnegative, so X should be nonnegative real number.
Therefore domain of the function 15 x =0
From the graph, range of the function 1s y =2 for all x = 0values.

Domain:
Range: |y=2




Answer 7e.

First, take a set of random values for x, and then find the corresponding y-values.
substitute O for x 10 the given equation

y =540
y =10

similarly, find some other values for w
List the values in atable.

x|0]1]2][3
ERERERERE

Plot the points and join them using a smooth curve.

{0, )

-1 1 2 3 4 5 i

The radicand of square root should be nonnegative. Thus, the domain 15 all real numbers
greater than or equalto 0, or x = 0 .The range 15 all real numbers greater than or equal to

zero, of w20,

Answer 7gp.

The given function 1z of the form v = agx — A2 + k&, wherea 152, 215 -1, and k12 0.

STEP 1 sketch the graph of v = a~fx . Inthe given case, we have to sketch

yzzﬁ.

Take a set of random values for x, and then find the corresponding y-
values.

|01
w |02




Flot the points and join them using a smooth curve.

A,

B

STEP 2 Translate the graph

We have to translate the graph of ¥ = a~Jx . b units horizontally and &
units vertically. Since & 15 0 for the given function, there 15 no vertical

shift.

=hift the graph of v = 2Jx to the left by 1 unitto getthe graph of

v = 20x+ 1. Theresulting graph will begin from the point (=1, 0) and
pass through the point (2, 0).

It the graph, we can see that the domainis x = =1 and the range 15 y = 0.



Answer 8e.

Given function g(x} = 9\/[;

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table iz obtained as follows
x 0 02 04 0.6 08

g(x) 0 4.025 5.692 6971 8.05 9

The graph 1s obtained as follows
F{x)=9%x"(1/2)

The square root function exists 1f and only if the radicand of the square root must be
nonnegative, so x should be nonnegative real number.

Therefore domain of the function 1s x=0
From the graph, range of the function 1s g[x] =>( forall x =0 wvalues.

Domain: (x>0

Range: g{:x} =0




Answer 8gp.

Given function f{x}=%a.l'x—3—1

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table i1z obtained as follows
x 3 4 6 8 10 12

f(x) -1 -0.5 -0.134 0.118 0.323 0.5

The graph 1s obtained as follows

2

The function % +Jx—3 —1 exists if and only if the radicand of the square root must be

nonnegative, so x—3 should be nonnegative real number.

Therefore domain of the function 1s x =3
From the graph, range of the functionis f(x)=—1 forall x =3 values.

Domain: |[x=3

Range: f{x} =—1

Answer 9e.

The given graph starts from the origin and passes through the point (4, =320

Lzsign 0 and 4 for x inthe given equations and check whether which equation gives a
graph similar to the given graph

: : 3
Consider the equation v = E\E

Find the values for y when x 13 0 and x 15 4.

x| 04

3
[:] =P
Y173

The equation does not represent the graph because the graph does not go through these
points.



How, take the equation ¥y = —f—la.j?

Make atable of wvalues.
x|0| 4

3
0|-2
-+ 5

since the graph does not go through these points, ignore the equation.

Take the equation ¥ = g\r{;

Idake atable of values.
|04

» |03

Eeject this equation because the graph passes through —3 when x 15 4.

. . -3
Consider the equation v = ey % .

Ilake atable of values.
x |0 4

y |0 |=3

“We can see that the given graph passes through the same points. Thus, the given graph 1s

of the equation ¥y = _33\."’; which matches with choice D

Answer 9gp.
The given function 1z of the form vy =adlx —h + &k where a1z 2, k1: 4, and k15 0.

STEP 1 sketch the graph of v = aifx Inthe given case, we have to sketch
¥ = 23,:'?. Talke a set of random walues for x, and then find the

cotresponding y-values. List the values in atable.
xr |=-1[ 0|1
¥y |—2| 0|2




FPlot the points and join them using a curve.

-

&

STEP 2 Translate the graph

We have to translate the graph of ¥ = aifx | b units horizontally and &
units wertically. Since & 12 0 for the given function, there 15 no wertical

shaft.

shift the graph of y = 237 to the right by 4 units to get the graph of

¥ = 23x -4 .

The resulting graph will pass through the points (=1, =2), (4, 0), and (5, 2).

In the graph, we can see that both the domain and the range are all real numbers.



Answer 10e.

Given function y:%{l’?

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1s obtained as follows
x -1 08| 06| 04021010204 ]|]06 |08 1
Y 1-0251-023|-021|-018]-014]101014101810211023]0.25

The graph 1s obtained as follows
F(x)=1/4x%"(1/3) v

+-8.4

+-0,6

+-0.8

The function i{‘; exists for all real numbers

Therefore domain of the function 15 all real numbers

Therefore range of the function 1s all real numbers
Answer 10gp.

Given function g(x} = -3;'{_;—5



We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator

to make a table and sketch the graph.

The table 1s obtained as follows
X -10 | -8 -6 -4 2 0 4 4 6 8 10

g(x)|-715|-7|-681|-658|-626|-5|-3.74|-341(-3.18(-3]-2.84

The graph 1s obtained as follows

f{x)=x"(1/3) -5 Y
+8
+6
+4
2
-8 -6 -4 -2 2 4 6 8 W
| | | | | | | |
I I I | I I I I
+-2

The function i"; —5 exusts for all real numbers
Therefore domain of the function is all real numbers
Therefore range of the function 1s all real numbers



Answer 1l1le.

First, take a set of random walues for x, and then find the corresponding v-values.
substitute O for x 1o the given equation,

y =230
y =10

cimnilarly, find some other values for .
List the values in atable.

X -2 | -1 0 1 4
¥ | -25| -& 0 2 2.5

FPlot the points and join them using a smooth curve.

In the graph, we can see that the domain and the range are all real numbers.



Answer 11gp.
The given function is of the form ¥ = aiix — 42 + &, where g 15 -1, 21z -2, and k£ 15 =3

STEP 1 sketch the graph of v = aifx  Inthe given case, we have to sketch
¥ = —{E. The graph will pass through the point (1, =17, (0, 0), and
-1, 1o
A,
4
3

'1!'

STEP 2 Translate the graph
We have to tranzlate the graph of ¥ = aifx | hounits horizontally and &
units to vertically.
=hift the graph of ¥y = — %‘E to the left by 2 units, and 3 units down to get

the graph of v = —§/x + 2 — 3 The resulting graph passes through the
potnts (=2, =23, (=3, =27, and (-1, ).

In the graph, we can see that the domain and the range are all real numbers.



Answer 12e.
Given function f(x:}z —5%"';
We need to sketch the graph and state the domain and range of the function.

For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1= obtained as follows

x -10 |-B | -6 4 | -2 2 4 6 8 10
fl:x} 1077 |10 | 908|793 |63 -63|-793|-908|-10|-10.77
The graph 1s obtained as follows

.
+8
+6
+4
—2

-8 -6 -4 -2 2 4 6 8 .

The function —53,;'{; exizsts for all real numbers

Therefore domain of the function 1s all real numbers
Therefore range of the function 1s all real numbers



Answer 13e.

First, take a set of random walues for x, and then find the corresponding y-wvalues.

substitute O for x 1o the given equation.
1

y =-=%0
7

y =10

similarly, find some other values for v
List the values in a table.

| -2 -1 |0 1 2
y 0T/ (014 0] =014 | -0.176

How, sketch the graph

Plot the points and join them using a smooth curve.
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The dotain and the range are all real numbers.

Answer 14e.

Given function y = 63/x

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1s obtained as follows
x -16 -12 -8 -6 4 (0] 4 6 8 12 16
Y 1-15111-13.73[-12|-1090 | -952 109521090 12]13.73|15.11




The graph 1s obtained as follows
F{x)=6x"(1/3) Y

+-16

The function ﬁi'{; exists for all real numbers
Therefore domain of the function 1s all real numbers
Therefore range of the function 1s all real numbers

Answer 15e.

First, take a set of random wvalues for x, and then find the corresponding y-values.
cubstitute O for x 1o the given equation,

y = 240

0

Y

cimilarly, find some other values for .
List the values in a table.

x —2 -1 ( 1 2

0.97

-
097 | -S| o | -
Y 3

o | -l




Plot the points and join them using a smooth curve.

(2, 0.9T)

(0, 1y 1 2 3

T =13
-2,-097) ("9} r=g%

In the graph, we can see that the domain and the range are all real numbers.

Answer 16e.

Given function f{x:}z 2AJx—-1+3

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1s obtained as follows
x 1 2 4 6 8 10

f(x) 3 5 6.464 1472 8291 9




The graph 1s obtained as follows

0

[

The function 2+/x—1+3 exists if and only if the radicand of the square root must be
nonnegative, so x—1 should be nonnegative real number.
Therefore domain of the function 1s x>1

From the graph .range of the function 1s f(x} =3 for all x =1values.
Domain:
Range: |f(x)=3

10



Answer 17e.

We can rewrite the given function as v = Jx + 1+ 5, which iz of the form
v =agx—h+k, wherea1s 1, h1: -1, and k15 8.

STEP 1 sketch the graph of v = a~fx . Inthe given case, we have to sketch

y=x" or y= V'r:ﬁ? The graph will begin at the origin and pass through
the point (1, 1)

104

n

1

{0,0)
-2 -1 Y 1 2 3 4

B

STEFP 2 Translate the graph.
“We have to translate the graph of ¥ = a~Sx , B units horizontally and &
units wvertically.
We have to translate the graph of ¥ = x%°, to the left by 1 unit and up by
# units. The resulting graph will start at (-1, 8) and pazs through {0, 9).

A

10]”

&8

(—-L5)

In the graph, we can see that the domain of the function 1z x = —land the range 15 ¥y = &



Answer 18e.

Given function y=—4J/x-5+1

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1z obtained as follows
x 5 6 7 8 9 10
y 1 -3 -4 .65 592 =7 -794

The graph 15 obtained as follows
E |

The function —4+/x—5 +1 exists if and only if the radicand of the square root must be
nonnegative, so x—25 should be nonnegative real number.

Therefore domain of the function 1s x=5

From the graph, range of the function 1s y <1 for all x> 5values.

Domain:

Range: |y =1

Answer 19e.

Eewrite the rational exponent in the expression as aradical

.:v‘=§ir’§—1



The function 15 of the form v = adfx — & + &, where a 15 3 R0 and ks -1,

STEP 1 sketch the graph of v = aifx Inthe given case, we have to sketch
¥ = %%‘E Take a set of random values for x, and then find the

corresponding y-values. List the values in a table.

x [-1] 0 |1

El

} 3
7173

Plot the points and join them using a curve.
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STEFP 2 Translate the graph
“We have to translate the graph of ¥ = &3fx . b units horizontally and &

units wvertically. Since & 13 0 for the given function, there 15 no horizontal

shift.

hift the graph of v = %%’E dewnwards by 1 unit to get the graph of

Vv = ;%’E — 1. The resulting graph will pass through the points (0, =17,

I the graph, we can see that the domain and the range are all real numbers.

Answer 20e.
Given function y=—23x+545

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1z obtained as follows
x | -12 7151 3 -1 0 1 3 5 7 12

Y |B82 7525|248 182|158 |136|1(069]042(-0.14




The graph 1s obtained as follows

-12 -9 -6 -3 3 9 12y
| | il | | | |
] | | | ] | | _—‘1—+__.___.
-._.-E
“==d
+-6
+-8

The function —23/x+5 45 exists for all real numbers
Therefore domain of the function is all real numbers
Therefore range of the function 1s all real numbers

Answer 21e.

The given function 15 of the form y = ailx — &2 + &, where @ 15 -3, 21z =7, and & 15 -6,

STEP 1 slketch the graph of & [;':) == 334';. Take a set of random values for x, and

then find the corresponding y-values. List the values 1n a table.

x |-1]o]1
Bix) | 3 |03




Plot the points and join them using a smooth curve.

}':“3"&&

{0, 0) X
- -
-0 8 6 4 -2 2 4 6 8 10
2N 1,3
-4
-8
-8
-10
Y
STEP 2 Translate the graph

=hift the graph of A [:J::] = — 3%}? to the left by 7 units and down by 6 units

to get the graph of Ez[x:l =—32ilx+ 7 — 6. The resulting graph will pass

through the points (=8, =3, (=7, —6), and
—6, =9,

The domain and the range are all real numbers.



Answer 22e.

Given function y=—+x—4-7

We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1s obtained as follows
X 4 5 6 8 10 12
y -7 -8 -841 -9 044 982

The graph 1s obtained as follows

* | | 1o | | | 2 | | | # 6 5 10

The function —/x—4 —7 exists if and only if the radicand of the square root must be
nonnegative, so x—4 should be nonnegative real number.

Therefore domain of the function1s x=4
From the graph, range of the function 1s y=—7 forall x = 4 values.

Domain:

Range: |y ii—?|



Answer 23e.

In order to graph v = aif/x — & + &, first sketch the graph of v = @3fx . Thentranslate
the graph horizontally & units and wertically & units.

STEFP 1 We have to sketch g[x) = —%{E Talke a set of random values for x, and

then find the corresponding y-values.
List the walues in a table.

x |=-1]1 01

o |-1
3

e | =

¥

Plot the points and join them using a smooth curve.

f 1'\ JhJ‘ i "
=1~} 4 E(—‘L’J“—iﬁ
(10, ) A

-
-4 -3 -2 -1 — 3 4 X
=4 :I\ 3]

A




STEP 2

Translate the graph.

We have to translate the graph of v = aifx |k units horizontally and & units
vertically. Since &2 15 0 for the given function, there 15 no horizontal shift.

=hift the graph of g (x) =5 % ix downwards by & units to get the graph of

13
= —-¥x-6.
2(x) = -3 ¥

The resulting graph will pass through the point (0, —67, [—1,— g] , and

)

il 1 k' jhf - E
E'I‘Ej'ﬁ g{-ﬂ:_i-‘ﬂ'x
\ e | (0,0 i
= -
4 3 2 4 3.3 4 x
[1-1] =
i | T 3)!
-2
-3
_4 r:{ e | e ! {'I_-
. -1T 5 —3x-0
I
{19
75
Y

In the graph, we can see that the domain and the range are all real numbers.

Answer 24e.

Given function v=43x—4+5



We need to sketch the graph and state the domain and range of the function.
For graphing the function, we need to make a table of values. Use a graphing calculator
to make a table and sketch the graph.

The table 1z obtained as follows
x -6 S5 -4 -3 -2 0 2 31415 6
Y |-361|-332|3|-265]|-226]|-135|-004|1|5]|9]10.04

The graph 1s obtained as follows

The function 43/x—4 +5 exists for all real numbers
Therefore domain of the function 15 all real numbers
Therefore range of the function 1s all real numbers



Answer 25e.

The given function 18 aradical function,

We lnow that the radicand of a square root should be nonnegative. For this condition to
be satisfied, x — 5 should be greater than or equal to 0. In other words, x should be greater
than or equal to 5.

The domain of a function 15 the set of all x-values. So, the domain of the given function 1z
x =5 Hince the range depends upon the domain, there will be limitation for the range

also.

Answer 26e.
Given parent function y = 23
Given function v = 23x+1-3
student explained the relation in a way as “The graph of y= —23x+1-3is the graph of
3 =—2%/x translated right 1 unit and down 3 units’

In generalized form, the graph of y=ai/x—#A +kwill be obtained from the graph of
= a3/x with translation of / units horizontally right and k units vertically up

Here for the given function, Ai=—landk=-3
Hence, the graph of given function y=-23/x+1-3 will be obtained from the graph of

parent function _}?=—2{."|;wiﬂ1 translation of -1 umits honzontally right and -3 units
vertically up

In other words, the graph of given function y=-23x+1-3 is the graph of
y= —E{I'; with translation of 1 units horizontally left and 3 units vertically down

The error in the student explanation 1s in the translation stated in horizontal direction. The
correct direction 1s left instead of right as explained by student.

Answer 27e.

The given equation 15 of the form ¥ = aifx  where a is 3.
In order to graph v = ai/x — & + &, we will translate the graph of ¥ = aifx

horizontally & units and vertically & units.

It 15 given that the graph 1s shifted to the left by 2 units. The variable & will be =2
=ince there 12 no vertical shift, & wvalue 13 zero.

Thus, the equation of the translated graph1s ¥y = 33/x+ 2.

Theretfore, choice C represents the equation of the translated graph



Answer 28e.

Given function y=+x+5

The function +x+5 exists 1f and only if the radicand of the square root must be
nonnegative, so x+5 should be nonnegative real number.

Therefore domain of the function 15 x=-5

Substitute x = —5 1n the function, we get range of the function 1s all non negative real
numbers.

Therefore range 1s y = 0 for all x = —5values.

Domain: m
Range: |y= D_

Answer 29e.

The given function 15 a square root function.

We lknow that the radicand of a square root should be nonnegative. For this condition to
be satistied, x — 12 should be greater than or equal to 0. In other words, x should be
greater than or equal to 12,

The domain of a function i3 the set of all x-walues. 5o, the domain of the given function 1z
=12,

The range 15 the set of all y-values.
substitute the least walue, 12, for x in the given function and find ».

y = f2-12

=0

The range for the given functionis y = 0.

Answer 30e.

Given function y:% x—4

The function %w‘g —4 exists if and only if the radicand of the square root must be

nonnegative, so x should be nonnegative real number.
Therefore domain of the function 1s x =0
Substitute x>0 in the function, we get range 15 y = —4 for all x = (0 values.

Domain:

Range: |y=—4




Answer 31e.

The given function 1z a cube root function
We lenow that the radicand of a cube root can be any real number.

The dotmain of a function 15 the set of all x-values and the range 15 the set of all y-values.
since there 18 no restriction on the selection of x-values, the domain and the range of the
given function 1s the set of all real numbers.

Answer 32e.

Given function g(x} =3x+7

The cube root function i/x+ 7 exists for all real numbers
Therefore domain of the function 1s all real numbers
Therefore range of the function 1s all real numbers

Answer 33e.

The given function 15 a square root function.

“We know that the radicand of a square root should be nonnegative. For this condition to
be satisfied, x — 3 should be greater than or equal to 0. In other words, x should be greater
than or equal to 2.

The domain of a function 1z the set of all x-walues. So, the domain of the given function 1z
x=3.

The range 15 the set of all y-values.
substitute the least value, 3, for x 1nthe given function and find w

1
-~ 3+56
TG

=6
The range for the given function s v = &

Answer 35e.

For the pilot, the distance he can see to horizon is given byd = 1.22+/a where d is distance

(1n miles) and a 1s altitude (in feet above sea level)
Distance 4 =8 mules



To solve the given equation o =1.22+/a for altitude, using the graphing calculator and

intersect feature will ease the process
Using the graphing calculator and enter the functions as shown below

Fiokl Flakte Flok:
“NyE1,220¥
wWeES

wWa=
wWy=
wWe=
“WE=

Using the Graph option, the graphs for the entered functions are obtained as shown below

_____-"

Using the Intersect option, 1t 15 showed that the both graphs intersect at x=42.999and
y=8

-..-_—_---.

Interseckion
=4z 099i0y _Yv=H

Hence, it 1s shown that the solution from the graph 1s x =42.999
Hence, the altitude where the pilot can view the horizon at distance of 8 miles 1s

la = 42.999 feet|

Answer 36e.

In a pendulum, the relation between period of pendulum T (in seconds) and length of
pendulum [ (in feet) 1s given by T = l_ll\ﬁ



(a) Length of pendulum [ =2 feet

Given function T=1.11y/]

In generalized form. 1t can be written as y=l.llv{;

Using graphing calculator, enter the function as shown below
Flakl Floke Flokz

“iE1. 11TE

“Mz=1

M=

why=

sWe=

wWWe=

Using Graph feature, graph the function as shown below

Using the trace feature to find the period of pendulum for the length of 2 feet as shown
below

Y1=1.1140H)

L r— L T P
Hence, 1t 15 shown that the solution from the graph 1s v =1.5697
The period of pendulum for the given length of 2 feet 1s

|7 =1.5697 sec|




(b) Period of pendulum T =2sec

To solve the above equation for length for the given peniod. using the graphing calculator
and intersect feature will ease the process

Using the graphing calculator and enter the functions as shown below

Flokl FlokZ Flokz

B, 110F
~NeB2
N x=l
why=
wNe=
whe=

Using the Graph option, the graphs for the entered functions are obtained as shown below

Using the Intersect option, it 1s showed that the both graphs intersect at x =3 2465and

y=2

b

Interseckion
n=2.2484887 Y=L

Hence, 1t 15 shown that the solution from the graph 15 x =3 2465
The length of pendulum for the given period of 2 seconds 1s

|1 =3.2465 feet|

Answer 37e.

a. substitute 273 15 + C for £ in the equation for v,
27315+ C
v = 3315 [ ————
27315

simplify the equation.

v = 3315 1+ 3
27315




h. We know that the radicand of a square root should be nonnegative For this

condition to be satisfied, 1+ should be greater than or equal to 0.

C .

1+ =
27515

On solving the inequality, we get & = - 27315
substitute the least wvalue, -273.15, for ' in the function and find v.
331.5,f1 4 2212
27315
331.5.01-1
=10

v

The domain of the function 15 the set of all C-values and the range 15 the set of all
v-values.
Thus, the domain for the function will be O = —-273.15 | and the range 15v = 0.

Answer 38e.

In a drag racing, for a given weight, the relation between speed of car at end of race 5 (1n
miles per hour) and car’s power p (in horsepower) 1s given by s = 14_8{,’}3-

Weight of car 1s 3500 pounds

speed of car s = 200 nules per hour



Given function s =14.83p

In generalized form, it can be written as y = 14 83/~
Using graphing calculator, enter the function as shown below

Flokl Flake Flak:
~1814, 8L

Using Graph feature, graph the

function as shown below

To solve the above equation for power, using the graphing calculator and intersect feature

will ease the process

Using the graphing calculator and enter the obtained functions as shown below

Flakl Flake Flak:
B4, 8l iE)
BZ06

Using the Graph option, the graphs for the entered functions are obtained as shown below

Using the Intersect option, 1t 1
y=200

s showed that the both graphs intersect at x=2467.77 and

Intersection
NEEHES.AT08 LYSE00 e

Hence, it 15 shown that the solution from the graph 15 x =2467.77

The power of the given car 1s

p =2467.77 horse power




Answer 39e.

{a) substitute 165 for in the given equation.
I|165
v, = 337, |—
A

flrﬁﬂ
Thus, the equation for vy interms of A 15 v, =337 ?

{(h} Take a set of random walues for A, and then find the corresponding values of
Vs,
substitute 5 for A inthe equation and simplify.

v, = 33.7 f%

m 1936

simtlarly, find some other walues for v,
Lizt the walues in a table.

A 1 2 3 4 5
v, 4328 306 2499 | 21644 | 19346

{c) FPlot the points and join them using a smooth curve.
1A
500
(1, 432.8)
400
2, b
300 ( )
(3, 249.9)
(4, 216.44)
200 (5, 1937
Lae 165
100 'I-;, — 33?
A
- -
1 2 3 4 5 6 4
| |

Answer 40e.

Given a right circular cone with surface area S, radius » and slant height of 1 unit
The relation is given by 5 =z + 1



(a) Solve for » using the given relation
Rewriting the given relation as follows
S =ar+ar

:.?r(r'+r1:]

:ﬂ(lxlxr+r1]
2

Adding 7/4 on both sides and rewrite the equation as follows

5 :E[Exlxr+r1]
2
S+E-T gl axturer?
4 4 2

.
s+X—x l+2xlxr+r2}
R

.

T 1y 1
S+—=m (—] +2‘:»«:—‘:»q::=-+(r}2
4 L 2 2

s 1
R A L]
4 2
Square root on both sides and rewrite the equation as follows

T 1
S+—=yx|r+=
4 J_&'z)
1 T 1
— S t==|r+-=
Jr 4 ( EJ
1 3+E_l=(r+l}l
Jr 4 2 2) 2
1 a1
8= ——=
Jr 4 2

Finally, the relation of » 1s showed as




(b) In generalized form. 1t can be written as y = I+E l

f

Using graphing calculator, enter the function as shown belcw
Floktl FlokE Flokz

SR CEA Cod D 2k
~Nez=l
wWa=
wMy=
wMe=
M=

Using Graph feature, graph the function as shown below where x-axis 1s surface area and
v-ax1s 1s radius

(c) Given surface area 15 37/ 4 square units

To solve for radius for the given surface area, using the graphing calculator and trace
feature will ease the process

Using the graphing calculator after graph 1s obtained; enter the surface area using trace
feature as shown below
Y=L+ 0 A4 mi=(1/2)

=C3ma 4

Using trace feature, the radius obtained as shown below

PR LR RN | P R P | il Fard

HZ2 ZEELAYE LY¥=.E
Hence, 1t 15 shown that the solution from the graph 1s y=0.5

7 =0.5 units

The radius of the given cone 1s



Answer 41e.
Lfultiply each side of the equation by 5.

(x+81(5) = 3(9
15

Iix + 8:]2

Talke the square root of each side.

x+8 = +./15

subtract 8 from each side and sunplify.

x+8-8=+415-8
x=-8%415

Thus, the solution are —& + 1,."'13 and —8 — \n"ﬁ

Answer 42e.

Given equation is 9(x—3)" +22=130

The equation can be solved as follows

Subtract 22 from both the sides of the equation
9(x—3)" +22-22=130-22
9(x—3)" =108
Divide both the sides of the equation by 9
9(x-3)° 108
9 9
(x-3) =11
Square root on both the sides to eliminate the radical

J(x=3 P =411
x-3=+/11
Add 3 on both the sides
x—3+3=+/11+3
x=3iv‘r1_1

The solution to the given equation 1s

Answer 43e.
Ldd 20 to both sides of the equation.
Txt =204 20 = 36— 20
Tx* = 16



Diwvide both the sides by 7.

R _ 18
77
2 _ 16

7

Talce the square root of each side.

x=1T—=

. . o 4
Therefore, the solution for the miven equation1s £ —.

Answer 44e.

Given equation is x* —14x+37=0

The equation can be solved as follows
Write the given polynomial using the formula (a— EJ_}E —a —2ab+ b
X' —14x+37=0
(x*-2-7x+49)-12=0

(x=7) -12=0
Add both the sides of the equation with 12
(x-7) -12=0

(x=7) -12+12=12

(x-7) =12
Square root on both the sides to eliminate the square

ﬁ,’{:x—?)z —+J12
x—T=412

Add 7 on both the sides to obtain the value of x
x—T+T=tJ12+7
x=T+12

x=7+23
The solution for the given equation 1s

x=7+23




Answer 45e.

First, write the left s1de in the form x4 bx. For thiz, subtract 383 from each s1de.
x*—40x+ 383 - 383 = 0 - 383

- 40x = —383

mouare half the coefficient of x.

[?}2 = (-207" = 400

Add 400 to each side of the equation
x% = 40x +400 =383 + 400

Write the left side as a binomial squared and simplify.
(x - 207 = —383+ 400

(x - 20) = —17

Mowr, takee the square roots of each side.

= 20=xy-17
Add 20 to each side to solve for x.
x— 20420 = £4/-17 + 20

xr = 20+ =17

Write 1 terms of the imaginary umit i

= 20%x,0-117

x = 20+ 17

Thus, the solutions are 20 + iq’ﬁ and 20 — I'Jﬁ.

Answer 46e.

Given equation is X° —22x4+97=0



The equation can be solved as follows
Write the given polynomial using the formula (a— EJ_}E —a’ —2ab+b*
X' =22x+97=0
(x*-2-11x+121)-24=0

(x—11)"—24=0
Add both the sides of the equation with 24
(x-11)"-24=0

(x—11)"-24+24=24
(x-11)" =24

Square root on both the sides to eliminate the square

J(x—11)" =24

x—11=+/24

Add 11 on both the sides to obtain the value of x
x—11411=+J24 +11

x=11+-/24

x=11£26
The solution for the given equation 1s

x=11+2/6

Answer 47e.

Talke out the common factor x.

AR =x( +5%° —x— )
How, let us factor the trinomial 45 —x -5

Find all the possible rational zeros.

The leading coefficient of the given function 1z 1 and the constant term 1z 2. Divide the
factors of the constant term by the factors of leading coefficient to get the list of possible
rational zeros.

x = il,ii

1 1



Test these zeros using synthetic division

Test x =1
111 5 -1 =35
1 & 5
1 & 5 0

Now, we have 1 as a zero ofr +52° -x-5

Express fix)

as a product of factors.

Ffixy=x(x - DEE+6x+5)

Mowr, factor x4 6x+5.

P Hbr+5=

x+5x+ 1)

Write fx) as a product of factors.

Sy =xlx -

19 (x + S + 1)

Therefore, the zeros of fare =1, 0, 1, and -5

Answer 49e.

STEP 1

STEP 2

List the possible rational zeros. The leading coeflicient 13 1 and the
constant term 15 — 8. 2o, the possible rational zeros are

il, iE, +4— at1cd ii

177171 1

Test these zeros using synthetic division

Testx = 1 Testx = -1
111 1 2 4 -8 -1 1 2 4 -3
1 2 4 & ‘ -1 0 -2 -2
1 2 4 8 1 02 2 -4
Testx = 2 Testixr = =2
211 2 4 =B 211 1 2 4 -8
2 6 16 40 ‘ -2 2 -8 B
1 5 8 20 32 1 -1 4 -4 10

We can see that 1 and —2 are zeros of £ It means that x — 1 and x + 2 are
factors of f The product of x — T and x + 215 txr-2

Divide x* +x° + 22 +dx B by x° +x - 2.
The quotient 15 x% +4. Thus, the third factor is x° + 4.



STEP 3 Factor x°+4 =10,

It 15 not possible to factor this binemial Solve and find the value of x.
subtract 4 from both the sides of the equation and simplify.

X +4-4=0-4
¥ =-4

Take the square roots of both sides.

Ji =+

Write 1n terms of the imaginary unit .

r==x.,-1.4

= w6 i
Thus, the zeros of fare 1, =2, 27, and =21,

Answer 51e.

Let i be a new function defined by &(x) =

537
h(x)= EnC)

Tse the quotient of powers property and sunplify.
5x°% 3

r o 2w
B 3

EY;
3

b g
Therefore, [ ) evaluates to Exl"ﬁ.

g(x]

Answer 52e.

Given functions are f(x)= 5x° and g(x) —3x2



Required function f(x] - f{x] iz obtained as follows
f(x)-f(x)= Sx % x5y 2

Using the property of radicals a™a" =a™™"
5% %555 =25x 7

=25x
=253 (xxxxx)xx
= 253;{ x)3 xX

—25x¥x

L. i
The multiplication of f(x} =5x"" with itself gives

£ ()£ (x)=25x




Answer 53e.

Substitute 3% for 2(x).
g[x) : g(x) = 3z 3

Eewrite such that the exponential expression are groped together.
33 = (303)(2V )

= 9|[xm- xw:l
Tse the product of powers property and simplify.
9[[;{]"2- xl’m:l = g ¥

= 9%

Thus, the product 15 9x.

Answer 54e.

Given functions are f(x)= Sx* and g(x) —3x2

Required function f(x)-g(x) is obtained as follows
f(x)-g(x)= Sx'3 x3x 2
Using the property of radicals a"a" =a™™"
TN V. 1T,
5x73 x3x/2 =15x73" 2
4+3
=15 #*
=15x¢
= 15:!4;7;1’.;{-1'E
=15x§x
The multiplication of the functions f(x)= 5% and g(x)= % gives

f(x)e(x)=15x¢%

Answer 55e.

mubstitute the expression of g(x) for x 1n the expression of fix).

(e(x) = 7(3x%)



Now, replace x with 3z in 5227
£(32%) = 5(34)"

TTze the power of a product property and rewrite the expression.

5(322)" = 5(38) (22 )"
Lpply the power of a power property and simplify.
5(32;3:,(;{1«9)353 = 5(F7) 20709
= 5(3%) ¥

MNow, convert the rational exponents to radical form.
5(3%) 2 = 5(3 #)(¥7)

= 53" -

= 53fox
Thus, f(g[x)jl = 5{5'9;.

Answer 56e.

Given functions are f(x)= Sx’? and g(x) —3x?

Required function g[:f(x]} 1s obtained as follows
In the function g(x)=3x"? substitute the function f(x)=5x" in the place of x

£(/(0)=3(5%)

: L

|

—3x52 x(x;’;) )
Using the property of radicals (a” )’ =a™
g[:f(x]}z"_%(ﬁx-%i)
=3xﬁx(x2§xli)
=3xu@x(x%)
=353x

L

The function g{f{x}j where f(x) —5x3 and g(x) —3x/2 gives

(f(x))=3V53x]




Answer 57e.
Substitute the expression of Ax) for x inthe expression of fix).

F(£) = £(55)

MNow, replace x with 5x°7 in the expression 5x°°.
7 (527 = 55227

TTze the power of a product property and rewrite the expression.
5(5x2P )" = 5(5%) (=)
Lpply the power of a power property and simplify.
2
() () = s(ee)
= (5% )4
TTze the product of powers property.
5(52’3);{4“@ _ |[51+2"3:|x4’9
= TP

Thus, /[ f(x)) = 5% %%
Answer 58e.
Given functions are f{szﬂxgé and gl:;lif}zi’nxlj

Required function g(g(x)) is obtained as follows
In the function g(x)=3x? substitute the function g(x)=3x ? in the place of x
AT
g(g(x}}=3(3x ]
K
=3><3]’3x[x-]'*3) :

Using the property of radicals (a"’ }H =

g(g(x))=3x3" x(x-]"i )‘2
3x£x(x1ﬁ*5)
=3x+/3 x(x-]'ﬂi)
_334%

The function g(g(x)) where f(x}:ix?i and g(x]:ﬁx'l;" gives

g(g(x))=3V3¢x




