Chapter 7 Powers Roots and Radicals

Ex 7.3

Answer le.

We know that the value of ¢ 15 apprommately 27718281828, Since the decimal netther
repeats nor terminates, we can say that the number ¢ 15 an irational number. Therefore,
the statement can be completed as, “The number g 12 an irrational number and
apprommately equal to 2.71825".

Answer 1gp.

Lpply the product of powers property.

ET- €4 — IEIT+4

stmplify the exponent.
E?+f=§11 =

1

Thus, the given expression simplifies to &

Answer 1q.

The given equation is of the form y = ad’ “R 4k We can oraph these functions by first
graphing the function y = ab”

First, graph v = 2. 3. Zubstitute 1 for x and find the y-value.
y = 2.3

= 2.3

= 6

One point on the graph 1s (1, &),

Put another walue for x, say, —1 and find the y-value.

y =2 31
= L
3

ms 07

Another point on the graph 15 (=1, 0.7



Plot these points and connect them with a smooth curve.

A

aly

(1. 6)

y=01-31

The given function 15 obtained when v = 2 3" 15 shifted 2 units to the night. The new
potnts will thus ke (=1, 0777 and (1, &)




Domain 15 the set of x-values and range 13 the set of y-values of a function.

The x- and y- values can be found by observing the graph of the function. It 15 clear from
the graph that all real numbers are included in the domain. Thus, the domain 15 the set of

all re al numbers.

We can see that the graph has its asymptote at y = 0. Thus, the range 153 = 0.

Answer 2e.
Consider the following function,

A function of the form y =ae™ is called a natural base exponential function.

e Ifa>0  andr >0, the function 1s an exponential growth function.
e [fa=0 , andr <0, the function 1s an exponential decay function.

The given function f(x)= ;e” 15 an Laxpﬂnential growth function because azé 15

positive and » =4 1s positive.

Answer 2gp.
simplifying the expression:
2¢” 62’ =26 Use properties of exponents
=12¢ Simplify

Thus the solution is [1232 |

Answer 2q.

Graphing the function:
)
Y=is
Making the table:
X 0 1
¥ 1 04

Plot two points (0,1) and (1,0.4). and draw a smooth curve from right to left from just
above the x-axis, through the plotted points, and continuing up and to the left.
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The domain 1s all real numbers and the range 1s v > 0.

Answer 3e.

Lpply the product of powers property.

23-24 — €3+4

simplify the exponent.
3+?_ F? .
g g
Thus, the given expression simplifies to '

Answer 3gp.

Lpply the quotient of powers property.
24 24 -5
4z 4

— 623_5

simplify the exponent.
6% 77 = 6o

Thus, the given expression simplifies to b,



Answer 3q.

The given equation iz of the form vy = ab” “* 4k We can graph these functions by first
graphing the function y = ab®

First, make a table of values to graph f(x) = [g} . Choose some x-values and find the

corresponding v-values. Organize the results in a table as shown,

x |01

y |1

oa |

Plot these points and connect them with a smooth curve.

A

fix)

S |

The graph of the given function 15 obtained by translating the graph of f [xj = [g]

upward by 2 units. List the new points in another table.

x|0] 1
19

g | 22
d )




Draw the graph of f({x) = [g] + 2 using these points.

A

flx)

Domain 15 the set of x-values and range 15 the set of v-values of a function

The x- and v- values can be found by observing the graph of the function It 15 clear from
the graph that all real numb ers are included 1n the domain. Thus, the domain 12 the set of

all real numbers.

“We can see that the graph 1s defined only for y-walues greater than 0. Thus, the range 1z
y=0

Answer 4e.

Consider the expression,

e?. &b
simplify the above expression as follows:
2 6 246
e -e =@

From the laws of exponents. a"a”" =a™

4
=&

Therefore, the simplified form of the given expression 1s .



Answer 4gp.

simplifying the expression:
(l{le""" .}] =107 g Use power of power property
=107 Simplify
_ lﬂ?ﬂ g1 1
E]"I lEr121’
Thus the solution 1s % :
e
Answer 4q.
simplifying the expression:
3¢t 2 =30 Use properties of exponents
=3¢’ Simplify

Thus the solution is ’3e?| :

Answer 5e.

Apply the power of a product property.
[233")3 _ 23[23::)3

Evaluate 2°.
23[€3x)3 _ 8[;33”:]3

Lpply the power of a power property.
3
8[23?&') = 8&'3?{.3

simplify the exponent.
8E3x- 3 = Sé'gx

Thus, the given expression simplifies to e

Answer 5gp.

First, wvou have to press the | 2nd | key on a calculater. Then, press the ey

Mext, pressthe key | { |, enter 3, press | = |, 4, and | ) | keys.




Finally, press the [EMNTEE. | key to get the result.

The display 15 2. 117000017, This result might vary slightly depending on the calculator
FOU use.

Eound the result to the nearest thousandth
2117000017 &= 212

Thus. the value of &' is about 2,12

Answer 5q.
LApply the power of a product property.
(5] = (-5 [
Evaluate 27,

(-5 (*) = -125(™Y

LApply the power of a power property.
~125(6%) = ~ 12557

simplify the exponent.
—125¢°% % = — 1258

Thus, the given expression simplifies to —1257%,

Answer 6e.

Consider the following expression,

(2¢7 ]_4 .
simplify the above expression as follows:
. 5 =4 —4 (=4 "
|2e™ } =(2) (e~ ] ' From the laws of exponents, (ab) =a"b"
=27 " From the laws of exponents, (.:1"' }ﬂ =am
et m 1
= 7 From the laws of exponents, (c;r }I =—
o
= — Since,2* =16
16

2
e

E -

Sl

Therefore, the simplified form of the given expression 1s




Answer 6gp.
Graphing the natural base function:

y= Eel:'.ix
The function y=2e"* is in the form y=ae™ where in this casea=2 is positive and
¥ =0.5 1s positive_ the function 1s an exponential growth function

Plot the points (0,2) and (1,3.3). and draw the curve:

X
e ——— T +———+———+——— ——t————+—+——+——+—+—+—+=
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The domain 15 all real numbers, and the range 15 y > 0.

Answer 6q.

simplifying the expression:
4x

g = leHH} Use quotient property
S5¢ 3

E-ix—l ) )

= — Simphify
3
E—’fx—l

Thus the solution 15




Answer 7e.

Lpply the quotient of powers property.

Sx _1_ L
I[?E ) al Bé‘jx

Thus, the given expression simplifies to

Answer 7gp.

The graph of the function »

¥ = —g " one unit up.

For graphing the function

sx
3e

%é"”+ 1 1z obtained by tranzlating the graph of

1 _ : :
EE ¥ first we have to find some points that are solutions

of the function Choose any value for x, say, 1 and find the corresponding value of .

J
= —g
7T

2

Drganize the results 1n a table.

x|-2(-1]0 |1

2

yp |37 (1410502

0.1

MNow, plot the points on a coordinate plane and connect them with a smooth curve.




1 : 1
Translate the graph of ¥ = 5»;&'_;'f ofie unit up to graph ¥ = Eé'”—l— 1.

The dotmain of a function 15 the set of all input wvalues and the range 15 the set of all cutput
values.

From the figure, we can find that the input values include all real numbers whereas the

output values include only real numbers greater than 1. Therefore, the domain 15 the set
of all real numbers and the range 1z v > 1.

Answer 7q.

Eewrite the expression.

Eé'jx 8 ij

=EHE

simplify the fraction.

g e 41"

)

Lpply the quotient of powers property.

i 'ij _ 4_25:':—23'
3| & 3

simplify the exponent.

4 o g 4
_é‘jx ﬂx: _€3x

3 3

: : . 4
Thus, the given expression simplifies to —eg™* .



Answer 8e.

Consider the following expression,

g e gt

simplify the above expression as follows:
! x4
e Y =»3JH-II Xt
_ E—2x+4

From the laws of exponents, a"a" =a™™"

Therefore, the simplified form of the given expression 1s P il

Answer 8gp.
Graphing the natural base function:
f(x)=15e"" -2
The function f(x]zl.i&wil_l} is in the foorm y=ge™ where in this case a=1.5 s

positive and » =025 1s positive, the function 1s an exponential growth function.
Plot the points (0,1.5) and (1,1.92), than translate right 1 units and down 2 units to

obtain the points (1,—0.5)and (2,—0.08) . and draw the curve:

A
10+
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The domain 15 all real numbers, and the range 15 y>—2.



Answer 8q.

Graphing the natural base function:

y=2&"

The function y=2e" 1s in the form y = ae™ where in this casea =2 1s posttive and » =1
15 positive, the function 1s an exponential growth function.

Plot the points (0,2) and (1,5.44) . and draw the curve:
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The domain 1s all real numbers, and the range 1s y > 0.

Answer 9e.

TTze the definition of real x#th roots of @

M _ (9@5 :Il."ﬂ



Apply the power of a product property.
112 12
(9Eﬁ:| _ gm(eﬁj

Evaluate

gu2 I:é'ﬁ:lm _ 3[:3'5)”2

112
e,

Lpply the power of a power property.
3[[2'5:]”2 _ g6

simplify the exponent.
2,60U2) _ 3,3

Thus, the given expression simplifies to 3e”
Answer 9gp.

First, substitute 5 for £ in the given function
I = 337 — 276701

How, evaluate using a calculator.

o= 224

Thus, the length of'a S-year old tiger shark 1z about 224 centumeters.
Answer 9q.

First, we have to find sotme points on the graph. For this, choose some walues for x, say, 0
and find the corresponding values of ¥

n = 30
=3

Organize the results in a table.
x| -1 |=-05j0] 2
y 22282 | 3|01




How, plot the points on a coordinate plane and connect them with a smooth curve.

A

y= _'J'el- Lx]

(0.5, 8.2)

The domain of a function iz the set of all input values and the range is the set of all cutput
values.

From the figure, we can find that the input values include all real numbers whereas the
output values include only positive real numbers. Therefore, the domain 15 the set of all
real numbers and the range 15y = 0.

Answer 10e.

Consider the following expression,
et 5
Simplify the above expression as follows:
&5 = Sexﬂﬂ?’] From the laws of exponents, a™a” = a™™
= 5¢7* Simplify
Therefore, the simplified form of the given expression islﬁ :

Answer 10gp.

a) We are looking for the balance after 2 years. Here future value 15 A and principle
is P which for this problem is $2500. Interest rate is 5% or 0.05. The number of year the
interest accumulates 1s 1 =2.

Substute all the value in the furmula 4= Pe" -

A =2500""" Substitute
A=2500e"" Multiply the exponent
A=2500-1.105 Apply exponent
A=276292 Multiply

Thus the balance after 2 year is |$2762.92|




b) We are looking for the balance after 5 years. Here future value 1s A and principle
is P which for this problem is $2500. Interest rate is 5% or 0.05. The number of vear the
interest accumulates 1s =5

Substute all the value in the furmula 4= Pe"™ -

A =2500""7 Substitute

A =2500&"" Multiply the exponent
A=2500-128 Apply exponent
A4=3210.06 Multiply

Thus the balance after 5 year 15 ($3210.06| .

c) We are looking for the balance after 7.5 years. Here future value is A and
principle 1s P which for this problem 1s $2500. Interest rate 1s 5% or 0.05. The number of
year the interest accumulates 15 1 =7.5.

Substute all the value in the furmula 4= Pe" -

A =2500e""" Substitute
A=2500e"7 Multiply the exponent
A=2500-1455 Apply exponent
A=363748 Multiply

Thus the balance after 7.5 year 1s |$_363_7"_4$ )

Answer 10q.

Graphing the natural base function:

£(x)= &0

The function f[x}:g“' is in the form y = ae™ where in this case a=1 is positive and
r =1 1s positive, the function is an exponential growth function.

Plot the points (0,1) and (1,2.72), than translate left 1 units and down 2 units to obtain
the points (—1,—1)and (0,0.72) . and draw the curve:
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The domain 1s all real numbers, and the range 1s y>—2 .

Answer 11le.

Lpply the quotient of powers property.

3_2 — Béll—x

g

Thus, the given expression simplifies to Zel 7

Answer 11gp.

Constder £ = 2. In order to find the amount of interest earned 1n 2 years, first we have to
find the balance at the end of 2 years.
For this, substitute 2500 for 2, 0.05 for 7, and 2 for ¢ in the formula 4 = FPe™

A = 250092

TTze a calculator to evaluate.
A= 276293

The balance at the end of 2 years 1z about F2762.93.



Mow, subtract the principal amount from the balance at the end of £ years.

2762893 - 2500 =262.53

Thus, the amount of interest earned in 2 years 15 about 262 53,

similarly, repeat the procedure foré=5Sand i =65
The amount of interest earned in 5 years 15 about $710.06 and in 7.5 years iz about

£113748

Answer 11q.

The graph of the function glx) = 4g™ + 1 iz obtained by translating the graph of
glx= 4™ one unit up.

For graphing the function glx) = 4~ first we have to find some potnts on the graph
Choose some values for x, say, 1 and find the corresponding walues of .

¥ = 4g ™
002

Organize the results in a table.
x |[-05|0f 1 &
y 1751402001

How, plot the points on a coordinate plane and connect therm with a smooth curve.

o)

{(—0.5, 17.9)
6
.1
1 J._‘,h_.l i)
Al 0.4
2 1,02
11 0. J[I.U.U‘Ij
—~f - o
-5 4 -3 -2 -1 1 2 3 4 |5x

Y



Translate the graph of g(x) = 4¢™ one unit up to graph g(x) = 4e™ + 1

t‘g{xa
y= Jp! 1 Ao} 1

= ‘I-(.LI 3x)

G
L3
5

L1L2) 2. 1.01)

et T
5 4 3 2 -1 i 2 3 4 5x
(L. 0.2) 2 0.01)

The domain of a function 12 the set of all input values and the range 1z the zet of all output
values.

From the figure, we can find that the input wvalues include all real numbers whereas the
output values include only real numbers greater than 0. Therefore, the dotnain 15 the set
of all real numbers and the range 133 = 0.

Answer 12e.

Consider the following expression,

42"
€4I :
Simplify the above expression as follows:
4?; =4 From the laws of exponents, E—E =g "
& a
=477 Simplify
= % From the laws of exponents, (a_”’ } = iﬂ
e "oa

Therefore, the simplified form of the given expression 1s ; )

Answer 12q.

From 1997 to 2001, the number » (1n million) of black-and-white TVs sold in the United
States can be modeled by n= 26_8([]_35 ]nI where f 15 the number of years since 1997,

The decay factor 1s |085|, which means that the present decrease 1s
1-0.85=0.15=15%].



Graphing the function:
The function n:Eﬁ.S(D.ES]t i1s an exponential decay function, and goes through the

points (0,26.8) and (1,22.78).

X
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rduBeBaned

The domain 1s all real numbers, and the range 15 y >0,

Substitute 1999 —-1997 =2 for ¢ to find the number of TVs.
n=26.8(0.85)

n=268(0.85)

n=268-07225

n=19363
Thus in 1999 the number of black-and-white TVs sold was approximately @ )



Answer 13e.

Let '™ be an nthroot of @, and let 2 be a positive integer. Then,
W

P — (.:z]"l'“ )m = (%‘E:I .

Thus,

@ _ (E‘ng)lﬂ

Apply the power of a product property.
13 Wi
(ngxj = 81."3 (ng]

Evaluate 817
gl (ngjm _ 2(29:-;:]1"3

Lpply the power of a power propetty.
5 I:Es'x:llﬂ _ oML

simplify the exponent.
5 B _ o

Therefore, the given expression simplifies to prad

Answer 13q.

The amount A 1n an account after £ years for a continuously compounded interest 15 given
by the formula A = P where P is the principal, and 7 is the annual interest rate

expressed as a decimal

In this case, the principal iz $1200, annual interest expressed in decimal 1z 0.045, and the
time 15 3 years.

First, substitute 1200 for 2, 0.045 tor #, and 5 for £ 1n the formula
A =1200g"153)

How, evaluate using a calculator.

A = 150279

The balance after 5 years 15 about §1502.7%.



Answer 14e.

Consider the following expression,
6 E4I
%
simplify the above expression as follows:
6 de 6 Ellx

— e — 4

e 8 e From the laws of exponents, ﬂ—n =g"™"

3 4 a

=—.e
4

_ 3‘ 4x-1 . -

=—e simplify
4

3E4I—l
Therefore, the simplified form of the given expression 1s 1

Answer 15e.

Lpply the power of a product property.
3 3
(4{?23‘) — 43 [Eﬂﬁ':l

Evaluate 4°,
£ () = 64

Lpply the power of a power property.
3
64{e™ ] = 64077

simplify the exponent.
64e™ = 4™

Therefore, the given expression simplifies to 64 The correct answer is choice €.

Answer 16e.

Consider the following expression,
4(27e"%x)
3¢'x”
simplify the above expression as follows:
4{2?2”;) _[1086°x

. T3
Je x Miiltiply and simglify

3e'x

— /36 From the laws of exponents, ﬂ—ﬂ =g
a
=+/36¢°x" Simplify

—6e'x” Use the square property
Therefore, the simplified form of the given expression is|6¢’x” | .
Thus, the solution matches with @ .




Answer 17e.

The power of a product property states that for any real numbers a, &, and #,

(@k)™ = d"H"

When evaluating the power of a product, each term in the product must be raised to the
power. Thus, the error 15 that the 3 15 not raised to the second power.

In order to correct the error, first apply the power of a product property.

(2 =2()

Evaluate 3°
32 [Esx:lﬂ _ Q[Esx:ﬁ

Lpply the power of a power property.

9(.:35xj2 _ ggix- 2

simplify the exponent.
ggﬁx- 2 = QEIUH

Therefore, the given expression simplifies to 9¢

Answer 18e.

Consider the following solution:

&
g _  Gx-2x
2
o x
4
=& L

105

In the above solution the error 1s that a negative sign was left out in the first step.

The correct solution 1s,
ax

g fx-{-2x)
. — €
g
Gx+1
— ghelx
&
=g X

Answer 19e.

First, you have to press the

Znd

key on a calculator. Then, press the key and enter

3 1n the calculator. Now, press the key.

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

The display 1z 20 08553692 This result might wary slightly depending on the calculator

Vol UsE.



Eound the result to the nearest thousandth
20085532692 = 20 086

Thus. the value of &° iz about 20,036,

Answer 20e.

Consider the following expression,

-3/4
Use the calculator to evaluate the above expression as follows:
Input the expressione™ ® into the calculator by pressing the following keys,

3a] [l [0)) B @ )

Then 1t will be displaved as shown below.

el =540

Finally press |ENTER to get the result. Then 1t will be displayed as shown below.

SASATEY

Therefore, the value of the expressione™ ' is|0.472].

Answer 21e.

First, you have to press the | 2nd | key on a calculator. Then, press the key and enter

2.2 1n the calculator. Mow, press the key.

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

The display 15 9025013499 This result might vary slightly depending on the calculator

you use.



Eound the result to the nearest thousandth.

9.02501549% = 5025

Thus. the value of & iz about 9.025.

Answer 22e.

Consider the expression e

1
2

Using the TI-83 calculator

el 2
1.648721271

The key strokes which are used in T1-83 calculator are
@ .0 - |-

Thus the answer 1s i

Answer 23e.

First, you have to press the | 2nd | key on a calculator. Then, press the key.

Mext, press the key

J

leys,

(

. press the key

)

followed by the number 2,

Finally, press the |[EINTEE. | key to get the result.

The display 15 9.025013499, This result maght vary shightly depending on the calculator
FOU USE.

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

The display 1z 0670320046, This result might vary slightly depending on the calculator
FOU USE.

Eound the result to the nearest thousandth
0670320046 = 0670

Thus. the value of =7 iz about 0.670.

.5, and



Answer 24e.

Consider the expression e*
Using the TI-83 calculator

e"iqd.3)
3. 6937357

The kev strokes which are used in TI-83 calculator are

OB mES

Thus the answer 1s m .

Answer 25e.

First, you have to press the | 2nd | key on a calculator. Then, press the key and enter

7 in the calculator. Mow, press the key.

Finally, press the [ENTEE | keyto get the result.

The display 15 1096 653158, This result might vary slightly depending on the calculator

you use.

Eound the result to the nearest thousandth
1094 633158 = 1096 633

Thus. the value of &' is about 1096 633,



Answer 26e.

Consider the expression ¢
Using the TI-83 calculator

Sl S
-B1583136359

The key strokes which are used in TI-83 calculator are

I mES

Thus the answer 1s .

Answer 27e.

First, you have to enter 2 in the calculater. Then, press the | 2nd | key and the key.

How, press the (—) key followed by the number 0.3 and key.

Finally, press the |[EINTEE. | key to get the result.

The display 12 1 481656441 This result might vary slightly depending on the calculator
YOU UsE.

Eound the result to the nearest thousandth
1481636441 = 1.482

Thus. the value of & is about 1.432,



Answer 28e.

Consider the expression 5¢°°

Using the TI-83 calculator

- I
9. r3867ELA5

The kevy strokes which are used in TI-83 calculator are

O - 0 : e

Thus the answer 1s '

Answer 29e.

First, you have to press the [—) key followed by the number & on the calculator. Then,

press the | 2nd | key and the key. Now, enter 2.4 and press the key.

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

The display 15 =66 12905828, This result might vary slightly depending on the calculator
FOU UsE.

Eound the result to the neare st thousandth
—66, 13905828 = —66.135

Thus. the value of —6e°* iz about —66.139,



Answer 30e.

Consider the expression 0.4¢*'
Using TI-83 Calculator

CH. 424,12
24, 136113849

The key strokes which are used in TI-83 calculator are

Do (= . oo -

Thus the answer 1s .

Answer 3le.

A natural base exponential function 15 of the form y = ae™, where @ = 0. This function 1s
called an exponential growth if » > 0 and an exponential decay if » = 0.

On comparing the given function with the general form, we find that e = 2, and »r=-1.
Since » < 0, Ax) = 37" 15 an exponential decay function.

Answer 32e.
Consider the function f(x)= ; e*

A function of the form y =ae™ is called a natural base exponential function.

 If a0 and r >0, the function 1s an exponential growth function.
 Ifa>0and r <0, the function 15 an exponential decay function.

The given function f {x}z %E‘u 15 an |expﬂnential growth function because azé is

positive and ¥ =4 1s positive.



Answer 33e.

A natural base exponential function is of the form y =ge™, where @ = 0. This function 13
called an exponential growth if » > 0 and an exponential decayif » = 0.

On comparing the given function with the general form, we find thate =1, and r=—4.
since # < 0 fix) = e s an exponential decay function

Answer 34e.
Consider the function f(x)= %gr

A function of the form y =ae”™ 1is called a natural base exponential function.

e If a0 and >0, the function 1s an exponential growth function.
e If a0 and r <0, the function 1s an exponential decay function.

The given function [ (x)z%ex 15 an |expcnential gmwthl function because a =% 15

positive and » =1 1s positive.
Answer 35e.

A natural base exponential function 13 of the form y =ae™, where @ = 0. This function 15
called an exponential growth if » > 0 and an exponential decay if » = 0.

. . . . 1
On comparing the given function with the general form, we find that @« = —, and »r=-5.

. T _su : :
since po< 0, f[x) = ¢ % {5 an exponential decay function.

Answer 36e.

Consider the function f(x)=&"
A function of the form y =ae™ is called a natural base exponential function.

 If a0 and r >0, the function 1s an exponential growth function.
e If a>0 and r <0, the function 1s an exponential decay function.

The given function f (x:)=E’1x 15 an |expc-nential gmm1h| function because a=1 s
positive and y =3 1s positive.

Answer 37e.

A natural base exponential function is of the form y =ae™, where @ = 0. This function 15
called an exponential growth if » > 0 and an exponential decay if » = 0.

iJn comparing the given function with the general form, we find thata =2, and r=4.
since r =0, A% = 4™ is an exponential growth function.



Answer 38e.

Consider the function f(x)= 4™

A function of the form y = ae™ is called a natural base exponential function.

o [f a>0 and r >0, the function is an exponential growth function.
o If a=0 and r <0, the function 1s an exponential decay function.

The given function f (x}z-’-le'h 15 an exponential deca}'l function because a=4 is

positive and ¥ =—2 1s negative.

Answer 39e.

Find the y-intercept of the given function For this, substitute 0 for x in the function and
evaluate .

¥y = 0. 5¢" "
= (0.5¢"
=045

Thus, the graph of the function touches the y-asus at {0, 0.5).

Amongthe given chotces, graph B has the y-intercept as (0, 0.2). Therefore, the correct
answer 15 choice B

Answer 40e.

Consider the function y = 2¢"™"
Graphing the natural base function:

0.5x
y=712e
The function y= 2¢"™*" is in the form y=ae  where in this case a=2 is positive and

F =25 1s positive, the function 1s an exponential growth function.

05x

If we substitute x=0 in the given function v =12e
Then
3 = 260050
=2é"
=2
If we substitute x=1 in the given function y =2¢"*
Then
3= 2605
— Eeﬂ.i
=2(1.648721)
=373



Plot the points ({}:2_} and l:I: 3_3}, and draw the curve:

6-:-——
g —
(=T o
[

w

The domain 1s all real numbers, and the range 1s y > 0.
Thus the correct option 15 E

Answer 41e.

Find the y-intercept of the given function. For this, substitute 0 for x 1n the function and
evaluate y.

¥ = M
=g +2
=1+2z
=3

Thus, the graph of the function touches the y-ass at {0, 3).

Lmong the given choices, graph A has the y-intercept as (0, 2). Therefore, the correct
answer 15 choice A

Answer 42e.

Graphing the natural base function y=¢

The function y=¢™" is in the form y=ae™

Where in this case a=1 1s positive and » =—2 1s negative
The function is an exponential decay function.

On substituting the values in the given function get the corresponding points
Where 1t intersects



Let 0. 1 be the point in given function then values are given below
Plot the points ([l:_l) and [L []_135} . and draw the curve:

N 4 O I I A
I I T4 I D I N B
=ttt A+
A=ttt t1—1—FHt—1t 11

4 T7T7]

4 A A A
1 O Y O
e M b |
"+t 1+ ++,
PR S O N A N )
4 I O O I
T - T O OO T

The domain 1s all real ﬂl].tﬂbEISI and the range 15| v = 0|.

Answer 43e.

First, we have to find sotme points that are solutions of the function For thiz, choose any
value for x, say —4, and find the corresponding value of w.

y = 37
sa .05

Organize the results in a table.
x| -4 |-2 |0 1 4
p | 00504 3 | B2 1638




HNow, plot the points on a coordinate plane and connect them with a smooth curve.

180 Y
180
140
120

100

The domain of a function 15 the set of all input wvalues and the range 15 the set of all cutput
values.

From the figure, we can find that the input values include all real numbers whereas the
output wvalues include only positive real numbers. Therefore, the domain 15 the set of all
real numbers and the range 15 y = 0.

Answer 44e.

Graphing the natural base function y = 0.5¢"

The function y=0.5¢" 1s in the form y =age”

where 1n this case @ =0.5 is positive and » =1 1s positive

the function 1s an exponential growth function.

On substituting the values in the given function get the corresponding points

Where 1t intersects



Let 0, 1 be the point 1n given function then values are given below
Plot the points (0,0.5) and (1,1.359) draw the curve:

o

O Y 4 I
1]

]
]

The domain 15 all real numberél and the range 15|y = 0.

Answer 45e.

The graph of the function v = 2e~ — 1 iz obtained by translating the graph of v = D
one unit dowrn,

For graphing the function v = 26~ first we have to find some potnts that are solutions of

the function Choose any value for x, say 1, and find the corresponding value of .
— o, HD
¥ = Ze

re (0996

Organize the results in a table.
x [0[|03] 1

y|2]o4 01




Mow, plot the points on a coordinate plane and connect them with a smooth curve.

kL

5 4 -3 2 -

Translate the graph of v = 22~ one unit down to graphy = Do — 1,

~ =
5 4 -3 -2 3 4 5
I l{" 3x ]

1 =




The domain of a function 1z the set of all input values and the range 1z the zet of all cutput
walues.

From the figure, we can find that the input walues include all real numbers whereas the
output values include only real numbers greater than —1. Therefore, the domain 15 the set
of all real numbers and the range 13 v > —1.

Answer 46e.

Graphing the natural base function y = 25¢ 42

The function v =2.5¢7"" is in the form v =ae™

Where 1n this case a=2.5 1s positive and ¥ =—0.5 1s negative

The function 1s an exponential decay function.

On substituting the values in the given function get the corresponding points
Where it intersects

Let 0, 1 be the point in given function then values are given below
Plot the points (0,2.5) and (1,0.205)

Than translate up 2 point to obtain the points (0,4.5)and (1,2.205) ; draw the curve:

S A D I I I B
i I Y R R
PR R 1 O 8
L N o i B B S SRR
s T T T CCTT T

Y e

The domain is all rea_]l numbers, and the range is |y =2




Answer 47e.

The graph of the function y = 0.6 =2 {5 obtained by translating the graph of y = 0.62" two
units to the right.

For graphing the function y = 0.6¢", first we have to find some points that are solutions of
the function Choose any value for x, say 1, and find the corresponding walue of v

y = 0627
mo 163

Organize the results 1n a table.
x|-1]0 1 |15 2
p 0206|1627 |44

HNow, plot the points on a coordinate plane and connect them with a smooth curve.

y=10.6e"

~f |
-4 3 4 5 6 x
1
-2
=3
-



Translate the graph of y = 062" two units right to graph y = 062" =

The domain of a function iz the set of all input walues and the range 15 the set of all cutput
values.

From the figure, we can find that the input values include all real numbers whereas the
output values include only positive real numbers. Therefore, the domain 15 the set of all
real numbers and the range 15 y > 0.

Answer 48e.

Graphing the natural base function f(x)= %e“] -2

The function f[x}zie“i 1s in the form y=ae™

Where in this case a=10.5 1s positive and » =1 1s positive

The function 1s an exponential growth function.

On substituting the values in the given function get the corresponding points
Where it intersects



Let 0, 1 be the point 1 given function then values are given below
Plot the points (0,36.17) and(1,26.29); draw the curve:

I e 1 0 I O O
L | feasar) b T
Ft A~ + T At~
1 I_TT“T_T_I_I_TVTTT—_
(I P I T 1 CCCIID
b} ——]—}—{ |- M N Y il N I B
S 0 N O G A

A
I O N O
R i R S
I s e

The domain 1s all real ﬂumbﬂs:;l and the range 1s |y =10
Answer 49e.

The graph of the function g [:J:j = %e”'l +1 15 obtained by translating the graph of

g [x:l = —eg" one unitto the right and one unit up.

: : 4 :
For graphing the function g [x) = Ee” ,first we have to find some points that are

solutions of the function. Choose any value for x, say 1, and find the corresponding value

of g(x).
g(l) =

b=

e ¥
3
3.62

Organize the results 1n a table.
x|-2 |01 |15] 2
p |02 (1336|2598




Now, plot the points on a coordinate plane and connect them with a smooth curve.

A,

113

(1.5, 5.9)

(1, 3.6)

—- — e e e
6 5 4 -3 -2 - 1 2 3 4 5 Bx

. 4 . . .
Finally, translate the graph of g [x) = Ee” one unit to the right and one unit up.

A,

1113

{3,110.%)

i
glx)=—ef "k1
3

The dotmain of a function 15 the set of all input values and the range 15 the set of all output
values.

From the figure, we can find that the input values include all real numbers whereas the
output values include only real numbers greater than 1. Therefore, the domain 15 the set
of all real numbers and the range 15y > 1.



Answer 50e.

Graphing the natural base function A(x)= g3

The function h(x} =& ™" _3 is in the form y = ge”

Where in this case a=1 1s positive and » =—2 is negative

The function 1s an exponential decay function.

On substituting the values in the given function get the corresponding points
Where it intersects

Let 0. 1 be the point in given function then values are given below
Plot the points {ﬂ,—E.Eﬁ] and (L —2_93] translate left 1 unit and down 3 units to obtain

the points (—1,0.14) and (0,0.02) draw the curve:

LLLF%Jﬂ_LLL_L;J
NI N Y R Y I
== 8=~~~
S 54 O A I O
B T I O I I N R R
B Y R
-+~ t++ -+,
A3 PP I3 3T 567 8310

N I I I R O

The domain is all real numbers| and the range is [y =0

Answer 51e.

A
Using the table feature of a graphing calculator to find the value of n for which [1+1J gives
n

the value of e correct to 9 decimal places.

Plug in (1+1] to your graphing calculator.
n

The approximate value of e with first 9 decimals is

e =2 718281828



Use the key of to enter the function

Flobkl Flokz Flob:
MAHBECIHCL AR 2NE
W=
~Na=
~Ay=
wMWe=
“ME=
~Ne=

Set the table with starting point at 100 with increment as 100

THELE SETUF
Thlstart=166
abl=188
Indrnt: A=k

Derend: H=k

Use the key of |2md ||Graph| to construct the table

5 YWq
10000 | FEGET:E
2o | z.P14E
o0 | Z.P1EE
Yoo | z.7140
cqigl | Z.P1i5E
go.O0 | Z.P160
Fonn | Z.PiRE
‘Y =2.7ad31382942

=i
==
E—E—2
==
e

YM1=2. F 1632393224

In this case the first two decimal places are match with value of e

Set the table with starting point at 100,000 with increment as 10,000

THELE SETUP
ThlStart=10600HA
& 1bhl=1886840
IndrFnit:

DeFrand:

(- (L5 W LT T
]
e ——k— ::{
===y
= oo oS
b= ===l == =

-
L=
e
=
L=
b=

Y1=2.71826e823717

[
=
=
m
m

¥{=E.?182884593E

In this case the first five decimal places are match with value of e



Set the table with starting point at 1,000,000 with increment as 1,000,000

THELE SETLP

Thlstart=10864.
s 1hl=188600A1
Indrent: [fM&E A=k
Derend: FE& H=slk

Vo] #

Wi
> 740 | 4 EE | z.71B=
z.7182 E00EE | 7183
z.71B2 B.00EE | Z.71B%
z.7102 7OEE | 27183
z.71B3 E'EEEE z.PiE
%ﬁﬁ 1.00E7 Hlﬂé

Z.r1828846332 | |W1=2. 7Y 1828143233

-t L
SEEEEES
mmmAmmmm
I B BT B B BT BT

| 1 L g

'1’

In this case the first six decimal places are match with value of &

Set the table with starting point at 100,000,000 with increment as 100,000,000

THELE SETUF

Thlstart=1H8804. .

& Thl=1 BREREERA
Indrnt.: A= A=k

erand! [RFE= H=l:

i Y w Y1
%EEEE z.?iﬁz EEEEE %;515%
*.00EB | z.71B% E.ONEE | Z.71iB%
y.ooER | 2.71B= 7.MEE | z.7iB=
E'EEEE %;igg B.00EE | z.7iB3
7.O0EE | 27183 3 ES Wﬁ
V=2, FLlEZ281581457 |V =2. FL22812271

In this case the first eight decimal places are match with value of &



Set the table with starting point at 1,000,000,000 with increment as 1,000,000,000

THELE SETUP
Thlstart=18000
TI:-l—lElE’IEEIEEIEIEIEI
Indrnt: W& A=k
Derend: A=k
# ' . Y4
1 .00ES | FIRETER 4 ooES | z 743
c.0OER | £./18Z C.00ES | 27183
ZO0ER | E 1B B.0UEE | z.71i88
H.OOES | £./1B2 r.00ES | 27191
i | o puk | o
7ODES | 27191 1.0E10 ﬁ%
Y1=2.7182813271 | |¥1=2.71828182832

In this case the first nine decimal places are match with value of e

The approximate value of » is (10,000,000, 000

Answer 52e.

No, e cannot be expressed as a ratio of two integers; e 1s urational which by definition
means it cannot be expressed as a ratio of two integers. A number that can be expressed
in such a ratio 1s called rational.

Answer 53e.

A function of the form y =g’ is called an exponential decay function if @ = 0 and » = 0.
In thiz case, fix) and z(x) are given as exponential decay functions. Thus, a =0, =0, <
0, and g = 0.

%
Lpply the quotient of powers property and sumplify to find fE )) .
glx
F(x) _ag”
glx)  Ba™
— Eém—qx
b
_ @ -

&



J(x)
g(x)

Since

Choose any values for @, &, », and ¢ such that they satizfy the abowe conditions.

1 2
a=—,r=—-3 h=—g=-5
2 3q

Thus, f(x) = %é'ﬁ and g(x) = L

Answer 54e.

Let m="  Multiplying both sides by
¥

n
W=
"
MF=n
Now, substitute # = m» 1n the formula:
S
A= P 1+—]
\ 1
s REFE
A=P 1+i)
\ iy
I(' 1 b Ar g
A=P 1+—)
W m

As n approaches infimity, so will because m= " . As m approaches infinity, (1+
r

will approach e.
Mow we will substitute e for (1 + l] )
m

A=P"

Answer 55e.

15 given as an exponential growth function, »r—¢g = 0. Thus, r = ¢.

We lenow that x = 0 corresponds to the year 1997, Since 2002 — 1957 =5, the value of x

that corresponds to the year 2002 15 5.

For finding the number of camera phones that were shupped 1n 2002, first substitute 5 for

x in the given function.
y = 1.28M3%



Evaluate.

y = 1.28&"555
s 2390

Therefore, approzimately 595 mullion camera phones were shipped 1n 2002

Answer 56e.

scientists used traps to study the Formosan subterranean termite population in New
Orleans. The mean number y of termites collected annually can be modeled by

y="T38""*" where ¢ is the number of vears since 1989.

Since ¢ represent number of vear since 1989, subtract 1989 from the year in equation
1999

1999—-1989 =10

Substitute 10 for ¢ 1n the modeled to find the mean number:
y = 738" Substitute
y=73 Ba™ ™ Multiply the exponent
y=T738-315 Apply exponent

y=232473 Multiply

Thus the mean number 1s |23247 3].

Answer 57e.

The amount 4 1n an account after ¢ years for a continuously compounded interest 15 given
by the formula A = P where P is the principal and # is the annual interest rate expressed
as a decimal

In this case, the principal 15 2000, annual interest expressed in decimal 15 0.04, and the
time 15 5 years.

First, substitute 2000 for F, 0.04 for », and 5 for ¢ 1n the formula

A = 2000g" M4

MNow, evaluate using a calculator.

A = 2000%
s 2442 81

The balance after 5 years iz about $2442 81



Answer 58e.

We are looking for the balance after 125 years. Here future value i1s A and principle 1s P
which for this problem is $800. Interest rate 1s 2. 65% or 0.0265. The number of year the
interest accumulates 15 1 =125

Substute all the value in the furmula 4= Pe" -

A =800g"7" Substitute

A =800 Multiply the exponent
A=800-1293 Apply exponent
A=111416 Multiply

Thus the balance after 12.5 year 1s |$1114.16|.

Answer 59e.

a) The value of £ in clear water 15 given as —0.02. For writing an equation that gives
the percent of surface light that filters down through clear water, substitute —0.02

for k1n the given function.
Lix) = 100702

In order to graph the function L(x) = 100" first we have to find some points

onthe graph. Choose some values for x, say, 1 and find the comresponding values
of .

L(0) = 1000
100

Crganize the results in a table.
x| 0 200 40 &0 80
p | 100 6703 | 4493 | 20,12 | 20018

How, draw a coordinate plane and label the horizontal azis “Depth below water
surface (m)” and the wertical axis “Percent of light.”
FPlot the points on the coordinate plane.

Lix) T
100¢(0. 100)

a0
80
70 o (20, 67.03)
60
50 (40, 44.93)
-
40
- S( 60, 30.12)

Percent of licht

20
10
0

(%0, 20.18)"

0 20 40 &0 80
Depth below water surface (m)



Finally, connect the points with a smooth curve.

Lix) A
100

20
80
0

L 100e "
60 (x) &

a0
40
30

Percent of licht

20
10

0 -
0 20 40 B0 80

Depth below water surface (m)

h) Identify the L-walue that corresponds to the x-value 40,

Lix) A
100
a0

80

o

L. 100 "2+
50 {x) i

Percent of light
en
=]

30

0 20 40 60 80

Depth below water surface (m)

From the graph, we find that when x 1540, L{x) 15 about 45, Thus, we can
conclude that about 42% of surface light 1z available at a depth of 40 meters.



c) Identify the x-value that corresponds to the L-value 50,

Lix) A
100
a0
80

iy,

L 100 "2+
60 (x) €

50— ===
40
30

Percent of licht

20
10
o

[
I
|
|
|
|
|
|
I

0 20 3540 60 &0
Depth below water surface (m)

From the graph, we find that when L{x) 15 50, the value of x 15 about 35
Therefore, the submersible can descend to a depth of about 25 meters 1n clear
water before only 50% of surface light 1z available.

Answer 60e.

The growth of the bacteria mycobacterium tuberculosis can be modeled by the function
P(I} =ﬁ€u'lm where Pl:a‘} is the population after # hours and F, 1s the population when
t=0.

a) Here starting population F, =30, so the function for the number of bacteria after

1:00 PM. is | P(¢) =301




b)

d)

Graph of the function P(t)=30e""" is as shown below:

A
100 +

g5 +
m-
a5

ao+
75t
ot

H 8 & 3R

B W8 &S

4]
¥

M 05 115 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10

The population at 5:00 P.M. that would be 4 hours later so 1 =4.
substitute 4 for ¢ to find the population at 5:00 P M.

P(4)=30a"""" Substitute

P(4)= 30" Multiply the exponent
P{4)=3ﬂ-1_59 Apply exponent
P(4)=47T1 multiply

Thus the population at 5:00 P.M. is [48].

To find the population at 3-45, we would have to figure out the time. 2 hours and
45 minutes have passed. For the equation time need to be in hours so this would

convert to 2.75 hours and substitute for ¢ in the equation and find P(2.75).



Answer 61e.

First, substitute for Ag and £ in the given model.
A =47000

MNow, evaluate using a calculator.

A 1986

Thus, the area of the wound after 14 days 15 about 1. 986 square centimeters.

Answer 62e.

The height y (in feet) of the Gateway Arch in St. Louis, Missouri, can be modeled by the
function

y=757.7-6385 (e”n” + e_I"nT)
Where x is the horizontal distance (in feet) from the center of the arch

a)

Use the key of to enter the function

Flokl Floakz Flok:

ATl | = i Tl S T o
e lns 12 . Fate™ -
o R

oy

W=

wMy=

“Ne=

Use the key of to set the following window to draw the graph of function

I HOIOL
wmln= 466
Anax=4HE
mec 1 =0
Ymin=a
Yriax=7EE
Yao1=5A
ares=]1




Use the key of to draw the graph of function

Use the key of to find the maximum height of the arch

el Sy | L R i Tk Rt

n=n T=gz0

From the above window the tall of the arch at its highest point is 630

(D)
In this case the trace option is not given exactly end points
So use the key of intersect to find the end points of arch

Far this enter the second curve as x-axis

Flokl Floakz Flak:

~1EVSE . T 55 850
= RS | 7= Al
Ll AT

~4z B

W=

wMy=

“Ne=




Use the key of and choose the option intersection as the number of 5

?H!!?!HM!
fualue

22 Zero
& M1FLFA
2 pi s 1w
intersect
s R b
PR T s

Use left, right and up and down arrows to choose nearest point on each curves to end points of
the arch

W=PER ?=-RZ BRI 127 Ao | [Ye=0

First curys? : Second curysT
=287 B0 e 2 JY =9 552250 . = - e B
S | _

Use key of |ENTER|ENTER | to get right end point of arch

Inkersgckion
n=214.981:7

The graph is symmetric about ¥—ads so other end point of arch is

(-314.98137,0)



Answer 63e.

By the definition of absolute walue, the given equation is equivalent to the equations
r+8=-13orx+5=13

solve the two equations for x. Subtract B from each side of the two equations and

simplify.
r+8-—-8

—-13-18 or r+8-8=13-158
r = —-21

r=275

The solutions appear to be =21 and 5.

Check the solutions by substituting them in the original equation.

|x+8| =13 |x +8] =13
? ?
|-21+38| =13 |5+8| =13
|-13| =13 + 13 =13 v

The solutions checle

Thus, the solutions of the given equation are 21 and 5.

Answer 64e.

Solving the equation:

This equation will solve 1n two case:

3x+17/ =16
Case 1
3x+17=16
3x=-1
1
xX=——
3
Case 2
3x+17=-16
3x=-33
x=-11

Thus the solutions are |[—— _ —11|.

Subtracr 17

Divide both sides by 3

Subtracr 17
Divide both sides by 3
1




Answer 65e.

The given equation 15 1n standard form.
The solutions of a quadratic equation of the form axt +bx +c=10are

) b+ B? — dar

2t
substitute 2 fora, =4 for &, and 9 for ¢ 1n the formula

~(~4) £ (-4 - 4(2)(9)

- 2(2)

x ,where @, &, ¢ are real numbers and a = 0.

Ewvaluate.

4+ f16 - 72
4
4 + /=56
4
4+ 2,14

4

li%f\.‘—ldl

=

Tze the imaginary unit to rewrite.

x=1i%wﬂ

Therefore, the selutions are 1+ %i 14 and 1 - %w’ﬁ

The solutions can be checked using a graphing utility.



Answer 66e.

Solving the equation:
' +12x-3=0

_b+ b —dac

This equation 1s not factorable, so we must use the quadratic formula x =

2a
The given equation 1s 1n standard form.
Here, a=1, b=12, c=—3
Substitute these values into the quadratic formula and simplifying gives the equation’s
solution:
bt —
= s EE} dac Use the quadratic formula
a
~(12) (12 ~4(1)(3)
= Substitute
2(1)
12+
. 12+ ;4—4+12 Simplify
12+
. 1214156 Add
2
__—12£2439
2
x=—6% x."@ Factor out 2 from numerator and denominator

Thus the solution 1s |—6+ u'r?s_g

Answer 67e.

souare both sides of the equation to eliminate the radical

(ﬂ!5x+ 9)2 = P
x4+ 9 = 49
olve for x

subtract 9 from both the sides.
SGx4+9-9=45-13

Sx = 40

Divide both the sides by 5.

Sx_ 40
5 5
x =8

The solution to the equation appears to be 8.



substitute 8 for x in the original equation and check

S5z 49 =7
J58+9 =7

49 L 7
7 =7 ¢

The zolution checlrs.

Answer 68e.

Solving the equation:

J13x+3d =x+6

15x+34=(x+6) Square both sides
15x434=x"+12x+36 Apply exponents
15x=x"+12x+2 Subtract 34
D=x’-3x+2 Subtract 15x
O=x*—2x—x+2 Factor —3x=—2x—x
0= x{x—ﬂ}—l(x—ﬁ)
0=(x-2)(x—1)
Using zero-factor property
x—2=0 or x=1=0
x=2 or x=1

Thus the solutions are {2,1} )

Answer 69e.

Eeplace fix) with v
y=12x

mwitch x and ¥ of the equation.
x =2y

Divide each side by 2 to solve fory

z_ 2
2 2
i ot = A
2~ 7 LA
Replaceywithfl{x}.
-1 A
x] = —
7 =1

The inverse of the given function 1z f'l(x) =

E B



Answer 70e.

Finding the inverse function:
To find the inverse of f[x) replace f {I} with ¥, swap x and y, and then solve for y

which will equal to " (x).

f:\_:r:} =5x-3
F:ﬁx—3 Replacﬂf(x} WLﬂl'}l
x=5y-3 Swap xand y
x+3=5y Add 3
x;3 5 Divide both sides by 5
x;—3 = f(x) Replace y with £~ (x)
Thus the inverse function is | £ (x)= %3 :

Answer 71e.

Eeplace fix) with v
y=—4x+14

wwitch x and v of the equation.
x=—4y+ 14

Subtract 14 from each side.
x—14 = -4y +14 - 14

x—14 =-4y o -4y =x-14

solve for v
Divide each side by -4,

—4 x—14

—4 —4

-x+14
4

‘}F:

Eeplace » withf'l (x).

-1 _—I+14
£ = =

-x+ 14
o

The inverse of the given function is ! [x) =



Answer 72e.

Finding the inverse function:
To find the inverse of f[x) replace f(x) with y, swap x and y, and then solve for y

which will equal to f~(x).

Flx)= 1JL'+ 4
3
y:%x+4 Replace f(x) withy
xX= %_}:+4 Swap xand v
3x=y+12 Multiply both sides by 3
3x-12=y Subtract 12
3]:—12:_;"'1(3:} Replace y with {I}

Thus the mnverse function 1s ‘f_1{1}=31—12 i

Answer 73e.

Eeplace fix) with v.
y=-ldx -6

mwitch x and v of the equation.
x=—1dv—-%6

Add 6 to each side.
x+6=-12v-6+6

x+6=-12y or 12y = x+6

molve for v
Divide each side by =12,

-2y  x+40
12 12
-x—6
12

I}?:

Eeplace v Withf_l (x).

-1 _—I—6
S = 12

—-x— 6
12

The inverse of the given function is f (z) =



Answer 74e.
Finding the inverse function:
To find the inverse of f(x) replace f(x) with y, swap x and y, and then solve for y
which will equal to [~ (x).

f{x}:—lx+?
4
'.,,:_%;H? Replace f(x) with y
1
—4x=y-28 Multiply both sides by —4
28—4x=y Add 28
28—4x = f(x) Replace y with f~ (x)

Thus the inverse function is | f~ (x)=28—4x|.




