Chapter 6 Polynomials and Polynomial Functions

Ex 6.3

Answer le.

When a function becomes the domain of another function, the resultant function 15 said to
be the composition of functions. The composition of a function g with a function /15
denoted as &2(x) = g(f{x)), where 2(x) 15 the resulting function.

The given sentence can be completed as, “The function 2{x) = g{{fix)) 15 called the
composition ofthe function g with the function £7

Answer 1gp.

Substitute —2x°° for Fix, and x5 for gix) i iz + glx)
)+ glx) = -2 + 7"

Combine the like terms using the distributive property.
—2x%P 4+ 75 = (-2 + T)x*P
= 5x4°

Therefore, fix) + g(x) evaluates to 5527

Answer 1mr.

Eedraw the given figure.
A B

n A C



(a)

(b)

(c)

The area of the square 15 given by the formula 4 = &*, where @ is the side of the
square.

substitute s(x) for A, and x for @ 1n the formula.

sx) = %

The function for the area of square 15 s(x) = x2

The area of the circle is given by the formula 4 = 77*, where # is the radius of
the circle.

. . x
“We hawve the radius of cucle as —.

substitute s(x) for A, and % for # in the formula.
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The function for the area of the circle 12 c(x) = T

We know that the area of shaded region 15 the difference between the area of the
square and the area of the circle.

r(x) = s(z) —c(x)
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Answer 2e.

We know that . a function f:R™ — R defined by f(x)=x" where n€ R is a called
power function.
Eg:- £ (x}:q& is the square root function defined from [[Lcc-) to . The power

1

of f(x)is % . because x =x?

The sum of two power functions need not be a power function.
1 3

For example, Suppose f(x)=x" and g(x) =x*
Then

13
f(x)+glx)=x*+x*
L 1
=x2(1+x*)
This 1s not in the form of x"
. The sum of two power functions need not be a power function

Answer 2gp.
Let us consider the function f (x:]lz —2x*?
And g(x:l =Tx"?
Claim: To find f(x)—g(x)
f(x}—g{x?}z—ifﬂ —Tx™?
fl(x)—g(x) :(—E—T]IH [Use the distibutive mle]
f(:c]—g{x) S
f{x}—g(x}:—gxm




Answer 2mr.

(a) Let us consider the formula for the volume "I~ of a sphere in terms of its surface
area °S” is given by ¥ =37 -(47) 7 (§°)"

Consider, ¥ =37 (47)-(5%)" [write the orginal formula]
5 T () {Writethe nﬂea'"ziﬂ:|
3 (::I.;:'r} a
1
S Vi (5) | Use the rule (a-5)" =a"-5" |
3 T g2
4- .7
1 1 _
= F=§-(2_2)11_#2 (§7)" [Write4as22]
1 1 3 12 B n H+H
= ]F"=-3---(2L+1}]f2 - (S) {Usetherulf:a -a =a :I
1 1 12
= V= o &
3 {21:]11.;111 ( )
1 1 12 ™ M-
=% P’zg-zl_ﬂ HL—I'(SE) [Usathemlﬂ {a } =a }
11 1 12
= Vel
1
57 )
- r-lUF
ﬁ 2
T
33
- )
6 L
1
- le_ S_] Useﬂlenﬂe,a“:ﬂ;fmany
6 \x integer n =1
y=Ll |5
6\




(b) Let a candle pin bowling ball has a surface area 5 1s 79 square inches.
Claim To find Volume “F™
1 [s?

et [ Write the formula for Volume V|
T

3
= V= % @ [Substitute 79 for 5
T

N - 1 f493= 039
g

6
1 [493.039
6

= V=

[Substitute 3.142 for 7|

= ¥= % /156,918 8415

= V= é(396.1298291} | Use the calculator to find /156,918 84 |

=  V=6602163818
The volume [V = 66.02163818)]

(c) Let us consider 10-pin bowling ball has a surface of about “5 15 232 square
inches.

To find the 10 pin bowling ball volume

y 1 (53 Write the formula for
AR volume "F"
3
232
= Fz% u [Substitute 232 f::-rS]
T

= V=

1 [12,487.167
= V== |
6 T
L el [ Substitute 3.142 for 7|
6\ 3142

= F= %Jlgm, 273.711

> ¥= %[1,993_553053]

= V¥V =332.2596755|
The volume 15 332.259655




(d) A candle pin bowling ball has a surface are 1s 79 square inches.
A 10-pin bowling ball has a surface area 1s 232 square inches.
The volume of a candle P in bowling ball has a volume 15 66 02163818
The volume of a candle P in bowling hall has a volume 1s 332 2596755

The surface area of a candle in bowling ball 15 three times of the candle in
bowling ball 15 three tumes of the 10- pin bowling ball approximately. The volume of the
candle pin bowling ball 1s five times of the 10-pin bowling ball approximately.

Answer 3e.
Substitute —3x7° + 4x4% for fix), and 527 + 4212 for g(x) inAx) + g(x).
IR+ glx) = =38P+ 45424 5081 45102

Group the like terms.
3084 404 520 1 47l = (328 4 528 ) 4 (428 4 4217)

Combine the like terms using the distributive property.
(—3?{13‘3 + 5x1’ejl+ (4:1:1’{2 + 4:1:11"?‘) = (-3+5) PLCE (4 +4) L2

= 22 4 gR

The domain of both fx) and gix) 12 the set of non-negative real numbers, since the value
of  cannot be a negative real number. Thus, fix) + g2(x) also has the same domain

Therefore, fix) + g(x) evaluates to 2z + 822 with the domain as the set of non-
negative real numbers.

Answer 3gp.
We have f+ g as 5527, and f— g as —Gx,

We know that dotmain 18 the set of x-valuez. The domain of both f{x) and g(x) 1z the set of
non-negative real numbers, since the value of x cannot be a negative real number.

Therefore, f+ g and f — g will alzo hawe the same domain, the set of non-negative real
numb ers.



Answer 3mr.

Let x represzents yvour sales.
We know that if sales are greater than $100.000, then the bonus will be 3% of your sales.

This means bonus = %[x — IDD,UUD) ot 0.03(x— 1000003,

Let us find figix)). For this, substitute 0.03x for gix).
F0.03x)=0.03x — 100,000

Mext, find g(fx0). For thiz, substitute x — 100,000 for /{x).
gix —100.000% = 0.03(x — 100,000}

We can zee that gifix)) represents the condition for bonus.

Answer 4e.

Let us consider the function f(x}z —3xF 4 4512
And g(x:l =5x" 4+ 4x"?
Claim: To find f(x)+g(x)
Consider f(x)+g(x)=—3x" +4x"* +5x"* +4x"*
= F(x)=-32" + 4
g{:x) =5z +4x"?

= f{x)+g(x}=—3x”+5xl3+4x1"2+4x11
=% Flx)+g(x)=(-3+5)x" +(4+4)x"" [Use the distributive property|
=% Flx)+g(x)=2x" +8x" [Simplify]

f[x}-i— g(x) = 2x"% 4+ 8x"?
The function f and g each have the same domain all non negative real numbers. So, the
domain of f(x)+g(x) also consists of all non negative real numbers.

Answer 4gp.
Let us consider the functions f(x)=3x
And g(x]=x”
Claim: To find f(x).g(x)
fl(x)-g(x)=3x-x"

1

f(x)-g(x)= 3x 3 [Use the rule g™ -a" = am+n:|
5+1

f(x)-g(x)=3x° [TheL.CM ofland5 is 3]
f(x)-g(x)=32"




Answer 5e.

Substitute —3x° + 4x42 for Ax) in Ax) + /70,
PR+ 7 (x) = =320+ 424 (325 4 452

Group the like terms.
—3:7 4 4y (—Bxl’e:l + 47 = [—3x1ﬁ+ (—Exl’ejl] + (4:{”2 + 4:1:1"12)

Combine the like terms using the distributive property.
[—3;(”3 + (—sxlﬁ)] + (422 + 4547} = [-34 (-3) |57+ (4 + 4) 7

= —6xi 4 g

The domain of fix) 15 the set of non-negative real numbers, since the value of x cannot be
a negative real number. Thus, fix) + f1x) alse has the same domain.

Therefore, fix) + Ax) evaluates to —6x17 4+ 821 with the domain as the set of non-
negative real numbers.

Answer 5gp.
f(x)
glz)

cubstitute 3x for fx), and x'° for Z(x) 1n

fla) _ 3
g(x) 7

Tze the quotient of powers property and simplify.

ELPIN PR
%
= 3x*°
Thus, f[x:l = 3x%




Answer 5mr.

1
Let the two different functions be f(x) = = ard f[x) = iz
x

In order to find f{f{x)), we can substitute either l or iz tor fz) i fiAxN. Sunilarly, we

X X
can find the resulting fx) by replacing x with either l or iz
x x
. 1 :
Let us substitute — for fx) 1 7z
x
1
Fr=) = f[;]
; 1 , : 1 X%
Find 7| — | by replacing x 1n f[xj = — with —.
x X b
1 1
13-
Z
3
7
x
= %
We get flAix)) as x.
1
Therefore, the two different functions may be f[x) = — and f[x) = iz
X X

Answer 6e.

Let us consider the function g(x) =5x"° + 442

To find the value of f(x)+g(x)

Consider g(x)+g(x)=5x" +4x" 455 +4x"" [ g(x)=5" +4x"
= g(x)+g(x)=5x" +5x" +4x"* + 421

= g(x)+g(x)=(5 +5]x”+[4+ 4)x"*

= g(x)+g(x) =10x"" +8x'* [Use the distributive property |
= g(x)+g(x)=10x" +8x" [ Add]

The function /" and “g" each have the same domain all non negative real numbers. So,
the domain of g(x)+ g(x) also consists of all non negative real numbers.



Answer 6gp.

Let us consider the functions f(x)=3x
And g(x)=x"

The functions f and g each have domain all non zero numbers. So, the domain of f g

and i also consist of all non zero real numbers.

E
Answer 6mr.
16y
4'_-'1 ]

Let use consider the expression [

151_'2 : i
[411-] B

AT T 3 _ _
= lﬁT] = ET Use the rule {a"’} =g
k"l'l' n\_‘1‘ = .
. 5
(16Y [16%2
- =) G
\ A
PP RY 5 p
= = =(47) |:Usethe rule "—m=a""”]
L4 N
Y 5
= £ =(41)2
44
W A
(16" ) :
=¥ —7 | =(2-2)2 [Write 4 as 2-2]
x4 A
W L I 3
=% -1%.3* = {EH }2 [Use the rule a™ -a" = a”’”’]
4 )
el y
1‘5 2 32
=2 4l-'1 =(2 ]
h J
ST 3 .
= lﬁT =222 |:Usethe rule {a"'} =amj|
x4 A
FRT. A )
> |G| =7
u4 4
TR
= 16{—1 =2l 2P
x4 4
£ 1l
= “ST =32
x4 4
3 |
]ﬁl‘? 7
[ T ] =32




Answer 7e.

Substitute —3x° + 424 for Ax), and 527 + 4242 for g(x) infix) — g(x).
f[x) — g[x) = — 3P AR (5x1ﬁ+ 4:!.”2)

Open the parentheses using the distributive property.
3004 40— (52004 42 = —328 4 4224 (568 4 (-4xP)

(aroup the like terms.
3 ARy (—5:{1’3) + (—4xlﬁ) = [—3x1ﬁ+ (—5;:1’6)] + [4:{1’E + (—4;:1"2 )]

Combine the like terms using the distributive property.

327+ (-507) |+ [ 427+ (=427)] = [-3+ (-5)]a + [4 + (-4) ]
= — 82 4 0572
= -8,

The domain of fx) and g(x) 15 the set of non-negative real numbers, since the value of x
cannot be a negative real number. Thus, fix) — g(x) also has the same domain.

Theretore, fix) — gix) evaluates to —8x% with the domain as the set of non-negative real
numbers.

Answer 7gp.
The heart rate of rhino can be determined using the relation

rm)-s(m) = (1.446 * IDg:lm'Mj.

Substitute 1.7 % 107 for # in the equation,
r(m)-s(m) = (1446 x10°)(1.7 x10°)°"

Tze the power of a product property and simplify.
r{m) s(m) = (1446 x10°)[1.79% x 107°%)

& (1_445 x m”j[o_w x m“j

Tze multiplication properties to rewrite and simplify.

rim) s(m) = (1.446 % 0.974)[10° x 107% )
m 141107 x 107°%)



TTze the product of powers property.
r[m) S[m) a 141 % 10°7

For the given body mass, the rhino’s number of heart beats is approxzimately 1.41 % 10%%

Answer 7mr.

solve the given formula for 7

Diwvide each side by %;?T.

4 5
yoo3
I T 73
—T —Ir
3 3
A
dar
s ¥
dar

Talce the cube root on both the sides.

=R
4

1
ro= 3—
A

Substitute 900 for 7 and .14 for .
.o 3[900)

4(3.14)
simplify.

J 3(800) 12700
4(3.14) Y1256

Theretfore, the radius of the sphere will be about 5.99 inches.




Answer 8e.

Let us consider the functions f(x) — 3 4 4442
And g(x] =5 + 412
To find the value of g{x)—f(x)
: 3 =-3x"? + 4"
Consider g{x)—f(x):5xl-3 b 4502 —[—Ex]” +4x”:| |:f(x} x }

g(x]=5x” +4x

=  g(x)-f(x)=5x" +4x"7 +3x"° —4x"?

= gl(x)-f(x)= {5+3:lx1": + [4—4]):” [Use the distributive pmperty]
=  g(x)-f(x)=8x"+0-x" [Simplify]

=1 g(x)-f(x)=8"

The function /" and “g” each have the same domain all non negative real numbers. So,
the domain of g(x)— f(x) also consists of all non negative real numbers.

Answer 8gp.

Let us consider the function f(x)=3x—8
And g(x)=2x"

Claim - To find the value of g(f(5))
First find the value of f(5)
Since f(x)=3x—8, so
f(5)=3-5-8
=15-8
=7
g[r(5)]=2(7)
g[7(5)]=2(7)
g[£(5)]=2[7T
g[f(5)]=2(49)
g[f(5)]=98
g[ £(5)]=98

b u U

Answer 9e.

Substitute —3x"" + 4x"* for fx) in f{x) — Ax).
Flx)=-F(x) = — 3 g2 [_33.1;*34_4;1;2)

Open the parentheses using the distributive prop erty.
—3x8 4 4542 - [—Bx‘ﬁ +427) = 3P4 424 300 4 [—4x‘f2)



Group the like terms.
——3x P a4x 4 3P 4 (—4;:1"2) = |:—3x1"9+ 3:1.’1"3] + [-4;':1".2 + (—4:1.’1"2)]
Cotmbine the like terms using the distributive property.
(3274 3R ]+ [4x1f2+ (—4;»:1*'2)] = [-3+ 3]0+ [4+ (—4)] A7
= 0% 4 0x12

=0

The domain of f{x) 15 the set of non-negative real numbers, since the value of x cannot be
anegative real number. Thus, fx) — fix) also has the same domain.

Theretore, fizx) — fix) evaluates to O with the domain as the set of non-negative real
nutnbers.

Answer 9gp.
First, we have to evaluate g(0).

substitute 5 for xin g(x).
g(5)=2(5"

simp ity
2(57 = 2(25)
= 50

Thus, g(2) 15 50,

Eeplace gi5) in flg(5n with 20
JSig(3)) =450)

cubstitute 50 for x o f{x) to find f200.
Ao =350 -8

Evaluate.
3[50) -8 =150-2
= 142

Therefore, the function g2} evaluates to 142



Answer 10e.
Let us consider the function g(x) =5x"% 44542
To find the value of g(x)—g(x)
Consider g(x)—g(x)=5x" +4x" —I:SJ.‘,'H +4x" I: g(x)=5x" +4%'
glx)—g(x)=5x" +4x"? - 5x° —4x*?
g(x)-g(x)= 5x7° —5x"7 +ax? — 45"
g(x)—g(x)=(5- }}x” (4—4:}1’]2
g(x)-g(x)=0-x* +0-x"*
g(x)—g(x} =0

The function “g"” and “g” each have the same domain all non negative real numbers. So,
the domain of g(x)—g(x) also consists of all non negative real numbers.

L A

Answer 10gp.
Let us consider the function f{x} =3x—8§
Claim: To find the value of 7] f(5)]
First find the value of f£(5)

Si_m:ef(x} =3x—8, s0
f(5)=3-5-8
=15-8
=7
=SB =r(8)(7)
=  g[f(5)]=3(7)-8

g[ £(5)]=21-8

= g[rf(5)]=13

g[f(5)]=13

U

Answer lle.

Substitute —7x 2" — 1 for f{x), and 2x°° + 6 for g(x) in_fix) + g(x).
fx)+gx)=-F -1+ 2" +¢6

Tse the distributive property to add the like radicals.
“TxP 14 2x% 46 = (T +2)x% 4+ (14 6)

= -5x*+5

Thus, fix) + g(x) evaluates to —5x%7 + 5 which matches with choice B.



Answer 11gp.

First, we have to evaluate g(9).

substitute 5 for x in g(x).
g(5) =205

simplify.
2(5) = 2(25)
= 50

Thus, g5 15 50.

Eeplace gi) 1 g(g(d)) with 50,
gig(3)) =g(50)

substitute 50 for x 10 gix) to find g {007,
g(50) = 2(50)%

Ewvaluate.

2(50%

2( 2500)
5000

Therefore, the function glg(2) evaluates to 5000,

Answer 12e.

Let us consider the function f(x)=4x"
And g(x) =5x"2
To find the value of f(x)-g(x)

— 420
Consider f(x)-g(x)=4x 1 _5x2 [f{x} Ill}
g(x)=5x
=> f{x)-g(x)zii-ﬂ-x“-x”
=5 f(x)-g(x]zﬂﬂx” x?
1.1
= Fl(x)-g(x) T [use therulea” -a" :a"”"]
22+13
=  f(x)-g(x)=20x ¢ [the L.C.M. of 2 and 3 1s 6]
443
=3 f(x)-g(x)=20x ¢

T

=¥ f(x)-g(x)=20x"

I {x:l [x} 20x""
The function “f" and “g" each have the same domain all non negative real numbers. So,
the domain of f(x -g{x} also consists of all non negative real numbers.




Answer 12gp.
Let use consider the function f {x}z 2x
And g(x)=23c+?
To find the value of f{g(x}}
Consider f(g(x))=/f(2x+7) [g(x)=2x+7]
=2(2x+7)

= . - [Use the rule a™ = i:|
2x+7 a

2
2x+7

2
fle)=5

The domain of f(g{x]:] consist of all real number expect x = _TT because g [_;J =0 is

not in the domain of /.
To find the value of g(f(x}]

Consider g( f(x))=g(x™) [Ffy=x"

= [—) Usethe rule a™ = i}

a?!

=2-2+7 [ g(x)=2x+7]

The domain of g[f{x}] consist of all real number expectx =0, because f{D} = é 1s
not in the domain of £

To find the value of f(f(x))
Consider £(f(x))=£(x") [ (x)=x"]
=(')
=(=")" [+ 7(x)=x"]
F(£ )=+

The domain of f(f[x)) consist of all real number expect x =0 because _f'(D} = % 15
not in the domain of /.



Answer 13e.

Substitute 4x7 tor fiz) and 5512 for glximn g [x:l - F [x) .
g[x)-j'[x) = 5242, 4,28

Group the terms such that the exponential expressions with the same base appear
together.

552 453

(54)[;;”?. fﬁ)
ED(;{W- xzﬁ)

Tz the product of powers property and simplify.
20(x2. ) = 20( AR+

= 202"
Thus, g(x)-f[x) evaluates to 20x° .

The domain of g(x)- f(x) consists of the x-values that are in the domains of both f{x)
and g(x).
since the domains of fix) and g(x) consist of all nonnegative real numbers, the domain of

g(x) f(x) will also consists of all non-negative real numbers.

Answer 13gp.

STEP] Find the total amount of vour purchase. It 1z given that the cost of a can of
paint 13 §30, and for painting supplies is $25.
Thus, the total amount will be £30+ 525, or £55.

STEP2 Write functions for the discount Let the regular price be x. Take fix) as

the price after $15 gift certificate 15 applied. Thus, Ax) will be the
difference between regular price and §15.

sitnilarly, take g(x) as the price after the store discount 20% 15 applied.

Thus, gix) will be the difference between regular price and E;': or 0.2x.

Function for $15 gift certaficate: fix) =x — 13.
Function for 20% discount: glx) =x — 0.2x or 0.6x.



STEP? Compose the function.
We know that g{fx)) represents the sales price when £15 gift certificate is
applied before the 20% discount.

Let us find g(fx0). For this, first substitute x — 15 for fix).
gtz = gix - 13)

ezt step 15 to find g(x — 15} For this, substitute x — 15 for x in the

expression g(x) = 0.8x.
gix =15 =028x—-13)

We lenow that fz(x)) represents the sales price when 20% discount 13
applied before the $15 gift certificate.

Let us find fig(x)). For this, first substitute 0.8x for glx).

Siglxy)y =,0.8x)

Mext step 15 to find f{0.8x). For this, substitute 0.8x for x 1n the expression
fixy=x-15.

F08x)=006x—15

STEPA Evaluate g(f{x)), and f{g(x)) when the value of x 15 55,
g(f(55)) = 08(55-15)  #(g(55)) = 08(55) - 15
= 0.8(40) =44 - 15
= §32 = §29

Thus, the sales price 15 $22 when the $15 gift certificate iz applied before
the 20% discount.
The sales price iz $29 when the 20% discount 15 applied before the $15

gift certificate.



Answer 14e.

Let us consider the function f {x}z 43

To find the value of f(x)- f(x)

Consider f(x)- £ (x)=4x""-4x>" [ f(x)=4x" ]
=3 f{x_}-f(x:}=4-4-x“-x13

= f{x}-f{x:}=16-x;+; [Usetherulea”-a”za"”"]

2+1
= f(x)-f(x)=16x3

4
=5 fx)-f(x)=16x
f(x)-F(x)=16x*
The function f lI:x} and f {x} each have the same domain: all real number. So, the
domain of f(x)- f(x) also consists of all real numbers.

Answer 15e.
Substitute 5x° for g(x)in g[:{)-g[}f).
g(x)-g[xj = 5x12. 5,42

Group the termes such that the exponential expressions with the same base appear
together.

507557 = (5. 5)( A2 A7)
= 25(2% 277

Tze the product of powers property and simplify.
25(;{1;2. xzﬁ:l _ 25(}{1}2 +1f2)

= 25x
Thus, g [x) g [x) evaluates to 20x.
The domain of g [x) : g(x) consists of the x-walues in the domain of g(x).

since the domain of gix) consists of all nonnegative real numbers, the domain of

z [:J:)-g [x:l will also consists of all non-negative real numbers.



Answer 16e.

Let us consider the functions f [x) =43
And g(x} =5x"2

To find the value of @

g(x)
- _ 420
Consider 75) 12208 fhz)=
g(x) 5x and g(x)="5x"
13
S B 2
g{x) 5 x
= "]F-{]C):i-xﬁ3 x |:U5ethe rule —=a":|
g(x) 5 a"
o T4 s
g(x) 3
43
L) 4k
g(x) 3
1
L ) _4
glx) 5
f(x) zix;l
g(x) 5
The function f( x} and g[x:) each have the same domain: all non negative real numbers.
So, the domain of %I; also consists of all non negative real numbers.
glx

Answer 17e.

Substitute 4x2° for fx) and 551 for Z(x)1n £ [x:l .

F(x]
g(x) 52
fl:?f:l - 4547
_ z[ﬁ]
-2

Tse the quotient of powers property and sunplify.
527 _ 2 (2-28)
4| x4 4

J 1

= —X

4



According to the negative exponent property, @ & = — .

a
R R
4 427
Thus, g[x) evaluates to f; .
f[-’-’:l 454

%

The domain of :iE % consists of the x-values that are in the domains of both fix) and gix)
x

except those values for which fz) =0

The domainz of fix) and gix) consists of all nonnegative real numbers. Since 00 12 0, the

g(x)
F(x)

dotnain of 1z restricted to all positive real numbers.

Answer 18e.

Let us consider the function f {x} =45

To find the vatue of 7 %)
f(x)
Consider f{x} i_‘.t.’j'i '-'f{x)=4x'-:
flx) 4 x7 g{;ﬁ::l:ﬁ:u:l'2
f(x) 4 3
= f(x) 4 P
—> f{I}zl Iij |:Use1;hf:rule ! =ﬂ'“}
flx) =x a"
11
=3 S (x) =x3 3 [Use therule a™ -a™ = a”"”]
f(x)
I
f(x)
0
S I [Use the L.C.M of 3 and 3 is 3]
f(x)
flx) 0
= w =l
= f{x} [ ) ]
f(x)
f(x)
The function f(x) and f(x) each have the same domain: all real numbers. So. the
domain of M also consists of all real numbers.

g(x)



Answer 19e.

x
Substitute 5% for gix)in g[ )

g(z)
g(x) _ 52F
g(x) 5
=1

Thus, g [x) evaluates to 1.

g(x)

The domain of g Exg consists of the x-values in the domain of g(x) except those values
glx

tor which g(x) =10,

The dotmain of g(x) consists of all nonnegative real numbers. Since g{0) 12 0, the domain

. &%)

g(x)

1g restricted to all positive real numbers.

Answer 20e.

Let us consider the function f(x)=3x+2

And g(x) =—x*
Claim: To find the value of f(g(-3))
First find the value of g(—3)

Since g(x:) =—x'.s0

L I
l:""‘t




Answer 21e.

First, we have to evaluate /2.

substitute 2 for x in fix).

FA=32+2
srnplify.
3(2)+2=6+2

= a

Thus, fl2) 15 8.

Eeplace f{2) 1n g(f{2)) with 8.
g(fid) = g(8)

substitute 8 for x 10 g(x) to find g(8).
g(8) =8

Evaluate.

—8f=—64
Therefore, the function g(f{2) evaluates to —64.

Answer 22e.
Let us consider the functions f(x)=3x+2

Andh{x)z%z

Claim: To find the value of k| f(-9) ]
First find the value of f(-9)
Since f(x)=3x+2.s0 f(-9)=3(-9)+2

Consider h[ f(—9)]=h[3-(-9)+2]
= K[ f(-9)]=h[-27+2]

= k[ f(-9)]=h[-25]

N h[f{_g}]z—ﬁ—z

5

= Wf(9)]=F

W79+




Answer 23e.

First, we have to evaluate 2(2).

substitute 8 for x in k(x), and simplify.

-5

_ 8
5

Thus, &(8) 15 %

Eeplace &2(8) 1n gl(8)) with g

(42) - £[3)

Substitute % for x ing(x) to find g [%] , and evaluate.

49

Therefore, the function glk(8) evaluates to — E :

Answer 24e.

Let us consider the functions g{:x} =—x’

Aiﬂh{sz%l

To find the value of A[ g(5)]

Consider h[g[ﬁ}]zh[—(i}z] [‘.'g{x}z—xl]
= h| g(5)]=h[-25]

= h[g{i}]z[_zi_z} [h{::}:%z}
= H[gi5ﬂ=$

We(5)]="




Answer 25e.

First, we have to evaluate /7).

substitute 7 for xin fix0.

AN =3 +2

simplify.

3[7") +2=21+2
= 23

Thus, fi7) 15 23

Eeplace /U7 i U with 23,
ST =A23)

Again, substitute 23 for x 1o fix) to find /{230
F2R =302+ 2

Ewaluate.

3(23)+2 = 69+ 2
= 71

Therefore, the function (A7) evaluates to 71.

Answer 26e.

Let us consider the function (x)= x; 2
To find the value of h{h(—zt])

. —4-2 x—2
Consider h{h(—dl)}:h(T) [h{x}: r ]
= h(h(—4))= h(?}

(6 2
=  h(h(-4))=| 21 . L { h{x)fT_"ﬂ
"_6-10
= h(h(—4))= g [The LCMof5 and 1 is 5]
= h(h(—4))= %
> h(a(4)=2
h(h(—4))= _2—1:




Answer 27e.

First, we have to evaluate g(—2).

substitute =5 for x 1 g(x), and sumplify.
2
g(-5) = -(-5)
- —(25)
= —25

Thus, g(—5) 15 —25.

Eeplace gi=2) 1n g(g(-50) with —25.
glgl=2)) =g(-25)

substitute =25 for x 10 g(x) to find g(—25), and evaluate.
g(-25) = —(-25Y

= —(625)

= —625

Therefore, the function glg(—50) evaluates to —625.

Answer 28e.
Let us consider the function f {x} =3x7!
And g(x) =2x—~7
Claim - To find the value of f(g{:x))
Consider f(g(x))=f(2x-7) | g(x)=2x-7]

= fle@)=3-(x-7) [ £ (x)=3x7]
l a1
= f[S{I]}zlgx_? |:Usetherulea =E]
fz(x)- 2x3—?

The domain of f[g(x]) consist of all real numbers except x =% because g(%) =0 is
not in the domain of “f”. not that f(0)= % which 1s undefined.

Answer 29e.

In order to find g{fix)), first substitute 357! for fix).
g(fa)) = g(3x7)



Mext step 15 to find g{Bx“lj. For this, substitute 3x~" for x in the expression g(x) = 2x =77,
g3 =203 -7

iDpen the parentheses using the distributive property.
23N - T=6x1 -7

Jze the negative exponent property.

6x =7 = E—?
X

Thus, g{f{x)) evaluates to E =7\
b5

since f(Dj = § 1z undefined, 0 1z not 1n the domain of £ Thus, the domain of g(fix))

consists of all real numbers except x =10,

Answer 30e.

Let us consider the functions f(x) =3x"

And h{x}:x—f
Claim: To find the value of h( f(x))
Consider h(f(x))= h:gx-l [ F(x)= 31_1]
;i[f{l:)]:h 3&} |:Use the rule @™ :ﬂl—u:|
W[ f(x)]=h ﬂ
: i x+4
L7 (x)]=% [n(a)=22]
3+4x
nLf(x)]=—3
L5
e

The domain of h[f[x}:l consist of all real numbers except x=0 because f{ﬂ}z%
which is undefined



Answer 31e.

In order to find gQa(x)), first substitute i in hix).

g(n(x)) = E(I ;4]

x+4

Mext step 13 to find g[ tor x in the expression for g(x).

3
+4 +4
(57 - 57
3 3

Multiply the expression using the least common denominator, 3.

2(%}? _ EI:;:+4; ~ 3(7)

. : x+4
] . For this, substitute

Open the parentheses using the distributive prop erty.
2(x+4)— 3[?) _dx+8-21

3 B 3
ox — 13

3

Thus, gik(x)) evaluates to ax ; i .

The domain of glk(x)) consists of the x-walues that are in the domainz of both gix) and
hx)

since the domains of g(x) and 20x) consist of all real numbers, the domain of g(k(x)) also
consists of all real numbers.

Answer 32e.

Let us consider the functions g{x} =2x—7

And h{x):"'”;_4

Claim : To find the value of h[g{x]]

Consider A g(x)] == [ h{x}:xTHandg{x}:Ex—?]
h[g{x}:|=2x_3
hl:g(l'}:l=2x_3

The domain of h{g{:xﬂ consist of all real numbers, because the denominator of
h[g{x}] is constant



Answer 33e.

In order to find fAx0, first substitute 357 for §iry)
SR =737

Iext step 15 to findﬂBx_lj. For this, substitute 3x~" for x in the expression for fix).
-1
f(Bx_l) - 3(3;:‘1)
Apply the power of a product property.
=1 B fy
3(371) = 3. 37 AT
e

simplify using the product of powers property.
31. 3—1. ¥ = 31+|:—1:|. x

=3
=1 =x
= ¥

Thus, f{fx) evaluates to x.

The domain of AAx)) consists of the x-values 1n the domains of fx).
Sifce fli[]) = g 1z undefined, 015 not 1n the domain of F The domain of Az consists

of all real numbers except x =10

Answer 34e.

Let us consider the function 4(x)= x;— 4
To find the value of i h(x) ]
Consider h[h{ﬂ]:h[%”} [h(x)z%”}
x+4 x+4
W[ h(x)|=h < T
COIR Ee B RO
x+4+4.3
h [h(x)] =+ [The L.C.M. of 3 and 2 is 3]
;I[h{x):l _ x+16
x+16

|k h(x)]= =

The domain of h[h{x}] consist of all real numbers.




Answer 35e.

In order to find gig(x)), first substitute 2x — 7 1n g(x).
glgix))=glex —7)

Mext step 15 to find g(2x — 7). For this, substitute 2x — 7 for x 10 the expression for gix).
glex —N=202x-T) -7

Cpen the parentheses using the distributive property.
22z =N -7 =4dx-14-7
= 4x - 21

The domain of g(gix)) consists of the x-values in the dotmains of g(x).
mince the domain of gix) consists of all real numbers, the domain of g(gix)) also consists
of all real numbers.

Answer 36e.

Let us consider the function [ {I) =x"-3

And g(x)=4x
To find the value of f[ g(x)]
Consider f[g(x]:lzfl:-flx:) {*.*g{x):-fix:l
fle(x)]=1(4) [ £ (x)=+-3]

f(g(x))=16x"-3
| flg(x))=16x" -3

Answer 37e.

In order to fiznd gz, first substitute x4-3 for fix).
gifix)) = glx" = 3)

ezt step 15 to find g(}:z — 21 For this, substitute x% = 3for x in the expresston for g(x).
gix® -3 =4(*-3)

Open the parentheses using the distributive property.
d(x? - 3 =dx® - 12

Thus, g{f{x)) evaluates to 4x% - 12



Answer 38e.

Let us consider the function f (x} =Tx*

And g(x)zh:'ﬂ
To find the value of g[fr:x}]
Consider g[f(x]:l = g{?xz] [f[x] = ?xﬂ]
g[f(x}:|=3-[?'xl]_2 :'.‘g{x]=3x'j:|
1 I 1
g{f(x}]=3- 3 Usetherulea™ = E}
L a
1 i 1 M L
x)|=3 Usetherule (a-b) =a -b
slrel=say | (a-b)" =a"5" ]
g:f(x}: =3-ﬁ |:Use the rule {a"‘]ﬂ =a”'“:|
- 1 3
gL/ (9)]=5
- 1 3
gL/ (0)]= 1o
g[f[l’):l B 45;4
|The Answer 15 Al

Answer 39e.

Letfixibex+ 1, andglx)bex + 2.

Find flz(x)).

substitute x + 2 for g(x) i g0
Sglx))=Ax+2)

In order to find fx + 23, replace x 1n fAx) with x + 2.
flz+2)=x+2+1

=x+3

We get flgix N as x + 5



Hemt, find g(fix)).

substitute x + 1 for fx) wn g{f{x)).
gifix))=glx +1)

Eeplace xinglx) with x + 1 to find z(x + 1)
glx+1)=x+14+2

= x+3

Both the functions ewaluate to the zame walue.

Therefore, the function f may be x + 1, and g may be x + 2
Answer 40e.
Let us consider the function i(x)=3/x+2
Claim: To find the function f(x) and g(x) suchthat f[g(x)|=h(x)
Consider h(x)=3x+2
h(x)=3x+2
h(x)=3g(x) [ Assume g(x)=x+2]
h(x)=flg(x)]  [Assumef(x)=3x]
= | £(x)=¥x| and [g(x) =x+2

Answer 41e.

Let fix) be dx, and 2(x) be .
Ax) glx) 2 o

Find fg(x)).

Substitute

tor g(x) in flgix).

x4+ 7

#lelx) - f( 1 ]

x4+ 7

Ax+ 7 ¢+ 7

1 1
f[hh?} - 4(&%?}

x4+ 7

1
In order to find f[ 21 J .replace x in fix) with —

4
The value of flg(x)) 15 —— , which iz same as that of 2(x).
Axt+7

1

2

Therefore, the function f can be 4z, and g can be :
xt 47




Answer 42e.
Let us consider the function }z(x)z |2x+ 9|
To find the function f{x} and g(x} such that
fle(x)]=h(x)
Consider h(x)=|2x+9
h(x)=[2x+8+1]  [. Write "9" as 8+1]
h(x)= |2 (x+4)+ l| [+ use the distributive rule|
Fz{x}:|ﬂg{x}+l| [ Letg{x):x+4]
h(x)=f[g(x)] [ Letf(x)=2x+1]
~|h(x)=f[2(x)]
_ Flx)=2x+1
| and g(x)=x+4

Answer 43e.

substitute the values of 50w) and &(w) 10 the given model
1 1,507
r{w) '

" 0.007w — 0.002w

Factor out w 1n the denominator.
1157 1. 1w0 7

0.007w — 0.002w  w(0.007 — 0.002)

subtract the exponents on w, and simplify.

1.1WD'?34 1.1WD'?34_1
w(0.007 — 0.002)  0.007 - 0.002
I_IW—D.EE
O 0.005
— EEDW—DEEE

The function »{w) simplifies to 2200260



Mext, replace w with 6. 5, and simplify.
220w 028 = 220(6.5) %"

¥ 220(0.51)
= 134

Thus, the breathing rate 1z about 124 for body weights of 6.5 grams.

Eeplace w with 300, and stmplify.
220w~ 025 = 220(300)" %"

= 220(0.22)
w483

Thus, the breathing rate 15 about 48.3 for body weights of 300 grams.

Eeplace w with 70,000 and simplify.
220w 7025 = 220(70,00)"%"

= 220(0.05)
e 113

Therefore, the breathing rate 15 about 11.3 for body weights of 70,000 grams.

Answer 44e.

Let us consider the cost of producing “x~ sneakers i a factory 1s given by
c(x)=60x+750

Let us consider the number of sneakers produced 1in " hours 1s given by x{:z‘} =50¢

To find the value of ¢ [x(r}]
Consider c[ x(¢) |=c(50¢) [ x(£)=50¢]
B " e(x)=60x+750
o[ x(f) | = 60(50:)+ 750 L[iﬂr]zﬁl}{ﬁﬂﬂ 750)
c| x(¢)]=60-50-£+750

c[ x(2)]=300:+750

= |e[ x(¢) ] =300z + 750

The composition cl:x(r}:l represents the cost of producing x sneakers in a factory when

the number of sneakers produced 1n t° hours



To find the value of c[x{ﬂ]]

Consider ¢[x(5)]=c[50(5)] L;;(}:i; s&;]
e[ x(5)]=c[250] [ Multiply]
c[x(5)]=60(250)+750 [~ e(t)=60x+750]
e[ x(5)]=15.000+750
c[x(5)]=15.750 | Add]

c[x(5)]=15.750

The composition c[x{ﬂ)] represents the cost of producing “x” sneakers in a factory
when the number of sneakers produced in 5 hours.

Answer 45e.
{a) Find the total amount of your purchase.

Since the sales price 1z B85, the total amount of your purchase will be $85.

Let the regular price be x, and fix) be the price after $15 discount 15 applied. Thus
Az will be difference between the regular price and $15.
similarly, take gix) as the price after the store discount 10% 15 applied.

Function for $15 discount: Ax)=x - 15,
Function tor 10% discount: glxi=x —0.1x, or glx)=0.9x.

Compose the function.
We know that g(fix)) represents the sales price when £15 discount is applied

before the 10% dizcount.

Let us find g(f{x)). For this, first substitute x — 12 for fix).
glfix)) =gz - 13)

IMext step 15 to find glx — 15). For this, substitute x — 15 for x in the equation for

gx).
g(0.9x)=0.9(x — 15

Evaluate z(/{x)) when the value of x 1z 85,
giftooy = 0.9(85 - 15)

simplify
0.9(85—15) = D.Q[?U)
= §63

The sales price is $63 when the $15 discount 15 applied before the 10% dizcount.



(h) We lnow that flz(x)) represents the sales price when 10%discount 15 applied
before the $15 discount.

Let us find flgix)). For this, first substitute 0.9 for gix).
Sglx)) =,0.5x)

Mezxt step 12 to find A0 2x). For this, substitute 0 9x for x 1n the equation for fx).
f08x1=0%—-15

Evwaluate fig(x)), when the wvalue of x 13 85,
AeBan=0%83- 15

simplify.
0.9 [85) - 15

765 =15
= F&1.50

The sales price 15 $61.50 when the 10% discount is applied before the 15

dizcount.

{c) If you apply the 10% discount before the $15 discount you have to pay $61.5,
while if vou apply the $15 discount before the 10% discount you have to pay F63.
Thus, it iz clear that the 10% discount before the $15 discount is better deal

Answer 47e.

e
x+ -
{a) In order to find fx), substitute 1 for x, and 2 forz 1n f(x) = 5 £
142
1) = ——
70) = —
simplify.
1+ :
1 1+2
2 2

[ N



(h)

In order to find A7Tx)), substitute g for x 10 fix).
2

1+
6
E 2
d (EJ o2
simplify.
3 2
+

= of  1.416666

e
X+ -

cimilarly, substitute % tor x1n f[x) = 5 L to find AAAXD.

We will get A{7Ax00) as % or 141425686

Find AAAAZ0N.
AAAAE = 1.414213562

We have /2 = 1414213562 Approximate the value of \E to three decitnal
places.

1414213562 = 1.414

If'we approximate the value of AFAAZN) to three decimal places, we will get
1.414.

Thus, three titnes we have to compose the function in order for the result to

approximate \."5 to three decimal places.

srilarly, appromimate the value of \E to six decimal places.

1414213562 = 1414213

Ifwe apprommate the value of fAFFAZN to six decimal places, we will get
1414213

Thus, four tines we have to compose the function i order for the result to

approzimate m@ to siz decimal places.



Answer 48e.

Let us consider the function y—2x=12
Claim To solve the equation for “y”
y—2x=12 [ Wirite the original equation |

y=2x+12  [add 2x to each other]
y=2x+12

Answer 49e.

In order to solve for v, we have to 1solate ¥ on one side of the equation.

Subtract 3x from both the sides.
S —dy—3x = 10—35%

—Z2y = 10 - 3x

Divide each term by —2.

-2y 10 3x
-2 -2 =2

!
=-5+—x

d &

= Ex -5

2
Therefore, the solutionis ¥y = —x — 5.

Answer 50e.

Let us consider the equation x=—3y+9
Claim To solve the equation for “y™.

x=—73y+9 [Write the original equatinn]
=  x-9=-3y [Substract "9" to each side|
= x—39 = [Divide "—3" to each side]
= _—lx—iz_}: |:Usethenlle a_bzﬂ—é}

3 (—3} c b ¢
- =2

I
— _Tx +3=y [Simplify ]




Answer 51e.

In order to solve for v, we have to 1zolate ¥ to one side of the equation.

Subtract 5x from both the sides.
sx—dy—-3x =7-3x

—4y =7 - 3x

Divide each term by —4.

—4 7 3k
-4 -4 -4
= —? + 3:{
d 4 4
3 7
= — x5 — —
4 4
o 7
Therefore, the solution 15 ¥ = Ex— i

Answer 52e.

Let us consider the equation x—y =12

Claim To solve the equation for “y™.

x—-y=12 [ﬁ’rite the oniginal equa‘tion]
—> —y=12—x [Subatract "x" to each side]
= ¥ :—{12—1:31 [Multiply"—l" to each side]
= y=—12— I::—I:l [Use the distributive prﬂpﬂt‘l}']
= y=—12+x

y=x-12



Answer 54e.

Let us consider the pomnts (—5,2). (L3). (3.1) and (2.-5)

The graph of the above points are shown below

4
T

[ u]

o

¥

(2.-5)

H

Ja

Answer 55e.

Consider the first point, (4, 5.

From the origin, move 4 units to the right since

units up since the y-coordinate 15 5.

vA

10
B8
G
4

2

—af
-0 -8 -6 -4 -Z

4, 5)

the x-coordinate 15 4, and then mowe 5




similarly, plot the other points.

6 i@, 5
[ ]

(5, 4)

.
0 8 6 4 -2 2 4 6 8 10,

Answer 56e.

Let us consider the pomnts (—2.2), (L2). (2.1) and (2.-2)
The graph of the above points are shown below

A
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L™
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[n u]

i
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Answer 57e.

Consider the first point, (2, 9.
From the origin, mowve 2 units to the right as the x-coordinate 15 5, and then mowe 9 units

up as the y-coordinate 15 9.

B {5, 45)

L

h 3

el
0 5 B 4 -2 24&51{}’:

similarly, plot the other points.
:V.‘.

#
LI5S

o
4 £, %

il
3 -5 B -4 -2 e e




Answer 58e.

Let us consider the function f{:x} =3x-5
The graph of the above function 1s shown below

'||'Ii‘.T"I

L1 u ]

Ln ]
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L1 o]

o
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Answer 59e.

The given equation 15 in slope-intercept form. 5o, let us graph the function using the
v-intercept and the slope.

STEP 1 The slope-intercept form of a linear equation 15 ¥ =mx + &, where w2
denotes the slope of the line, and & denotes the y-intercept.

On comparing, we find that s 157, and & 15 4 for the given function



STEP 2 The y-intercept 15 4. Plot the point (0, 43 on a coordinate plane.

ri

12
o
i
L

it
{4, £

e -5 € -4 -2 2 4 & & 10,

-3
Y
STEP 2 Tze the slope to plot a second point on the line. Since the slope 157 or % ]

start at (0, 43 and mowve 7 units up. Then, mowe 1 unit to the right

Lt
- -3 £ 4 -2 2 4 &6 3 15,

The second point 15 (1, 113



STEP 4 Finally, draw a line through the two points.

¥
12
r=Tc+ 4 £1, F3
(13
a
EI
_ﬁl-
i#, 4
o, o
-4 -5 £ 4 -z 2 4 & 8§ 10,
i
-

Y

Answer 60e.

Let us consider the function f(x} =—4x—6
The graph of the above function 1s shown below
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Answer 61e.

The given equation 15 10 the slope-intercept form. Let us graph the function using the »-
intercept and the slope.

STEP 1 The slope-intercept form of a linear equation 15 ¥ = mx + &, where
denotes the slope of the line, and & denotes the y-intercept.

iOn comparing, we find that g2 15 =2, and & 12 9 for the given function.

STEP 2 The y-intercept 15 9. Plot the pownt {0, 9) on a coordinate plane where the
line crosses the y-amis.

A

]
i, 9)

-
0 8 6 4 2 | 2 4 6 8 0%

STEP 2 Tze the slope to plot a second point on the line. Since the slope 15 =3 or
?, start at (0, 93 and then move 3 units down, Now, move 1 unit to the

right.

yA
10
L

g0, 9)
1
™6
4

-
0 8 6 4 2 | 2 4 6 8 A0k

The second point 13 {1, &)



STEP 4 Finally, draw a line through the two points.

¥= -3x+9

Answer 62e.
Let us consider the function f(x)z x—x—2
The graph of the above function 1s shown below
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Answer 63e.

STEP 1 Identify the coefficients of the function

The given function 15 of the form v = axl+bx+ec On comparing, we have
@ as 3, bas 20, and ¢ as =7, Since @ =3 = 0, the graph opens upwards.

STEP 2 Find the vertex The vertex of the graph of = ax® + bx + ¢ has x-
coordinate — i In order to find the x-coordinate of the vertex, substitute
2et
—Afora, and B fordin — Ei and evaluate.
s
_ b B 20
Jex 2[3)
_ 20
&
= —E or —3.33
3

The x-coordinate of the vertex 12 — % or —3.9%.

substitute —3.33 for x 10 the given function to find the y-coordinate.
y = 3(-3.33) + 20{-3.33) - 7

= 3(11.09) - 66.6 -7

s — 4033

Thus, the vertex of the graph of the given function 15 (=333, =40 33).

FPlot the vertex on a coordinate plane.
20k
15
10

5

-
0 @ 8 7 6 5 -4 3 2 1 1 3":

=10
-15
=20
-25
-30

veriex =35

(3.3, An33)e _4UY-



STEP 3 We lknow that the axis of symmetry 15 x = — EE
i

The axiz of symmetry of the given function 1s the line x = -3 33 Now,
draw the axis of symmetry x =333

200
15
10
.
jl‘i}-ﬁl-ﬁ-'r'-E-E-d-S-?-'l 1?:
=3
10
The axis of 15
symmetry
x= -3.33 el
=25
-30
verlex =35
3.3 4033 1 40y
STEP 4 The y-intercept of ¥y = ax® + bx +cis ¢ and the pownt (0, £} 15 on the
parabola. Thus, the y-intercept of the given function 15 =7 and (0, =7 15 on
the parabola.

Plot the point (0, =7 on the same coordinate plane.

20AY
19
10
5
et
0 9 B -7 6 -5 -4 8 -2 1 ?:
5% 0. 1-7)
=11
The axis ol .15
svimmetry
x= -3.33 -
-25
-30
vericy =35
{-3.3, —40.33) ? _.,m*



Mow, reflect the point (0, =7 10 the axis of symmetry to get another point.

20k¥

15
10
5
e
A0 9 8 -7 6 5 -4 £ -2 -1
L
(6.6, ~T) o] (8 ~7)
The axis of 15
symmetry .20
x= -333 .25
=30
-35
vieriex
(-3.3, 4633 ¢ -40

STEP 5

Evaluate the given function for another walue of x, zay, —1.

cubstitute —1 for x 1o the function and simplify.
y = 3(-1"+20(-1) -7

=3-20-7
= -24

Thus, the point (=1, —=24) lies on the graph.

Plot the point (=1, =24 and its reflection point (5.6, =243

15
The axis of 10
symmelry
x= — 333

20hY

_—
40 9 8 7 6 5 -4

{16.6,-7) | *

,-24)

Vericx

(-3.3,-40.33)

W
1

-

L=}

(8, -7}
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STEP 6 Draw a smooth curve through the plotted points.

(~3.3, 4033

Answer 64e.

Let us consider the function f(x)=-2x"+8x+1
The graph of the above function 1s shown below
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Answer 65e.

The given function 1z 1n wertex form. So, let us graph the function using the vertex

STEP 1 The graph of a quadratic function in the vertex form v =a(x — Ez]z + i has
its vertex at (k, &) and x = & as the axis of symmetry.

In order to graph the given function, first we have to wdentify the
constants.

On comparing the given equation with the vertex form, we find that
ais 1, k215 3, and £15s =4 Thus, the vertex Ok, &) 15 (3, =), and the axis of

symmetry 15 x = 3.
since @ < 0, the parabola opens down,

STEP 2 Plot the vertex (3, —4) on a coordinate plane and draw the azis of
symmetry, x = 3,

F ik
Eit
B
ANES of Syrnnedyy
& %=3
4
£
el
At 8 B 4 2 213 & & 1o
=
rif § VoEe
3.4
)
=&
-5
STEP 3 Evaluate the function for any two values of x.

xr=2 y=(2-3"-4=-3
=6 y=(6-3"-4=75

Thus, (2, =3) and (&, 3) are two points on the graph



How, plotthe points (2, =20 and (&, 5) and their reflections 1n the axis of
symmetry.

v i
0 XI5 ol SOEBIEIEY
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{5, 5} Qe L
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STEP 4 Draw a parabola through the points plotted.
. }\ H
T
A=0x+3F -4
£
4
2
o
G 5 B 4 2 zi4f8 8 10,
-2
-4
Yerey
B (d, —d
-5 asxis of sysumetry
_1;:1 xX= 3




Answer 66e.

Let us consider the function f{x}z (x+4)Y -6
The graph of the above function 1s shown below
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