Exercise 7.7

Answer le.

We know that a set of more than two points (x, ) fits an exponential pattern only when
the set of transformed points (x, lny) fits a linear pattern.

(Given a set of more than two data pairs (x, ¥), you can decide whether a(n) exponential
function fits the data well by making a scatter plot of the points (x, In ).

Answer 1gp.
STEP 1 Feplace x with 1, and ¥ with & iny =ad”" to obtain the first equation.
6 =abl!
substitute 3 for x, and 24 for ¥ in the abowve function to obtain the second
equation.
24 = b’
STEFP 2 solve the first equation for a.
Divide both the sides by &1,
6 ad
R
&
— =
&

B . o
Eeplace a with 3 in the second equation and simplify.

24 = [E]Ef
b

= £f
Diwvide both the sides by 6
o _ et
£ é
4 =

Take positive square root of both the sides since & > 0

Vi = A7

2 =4



STEP 3 substitute 2 for & in g = @ and simplify.

= a

PR e =

= ot

Feplace a with 3, and & with 2 in y = a&®

y=3(2y

Therefore, the exponential function s y = 3(2)"
Answer 1mr.

a. Tze a calculator to create a table of data pairs (x, lny).
x 1 2 3 4 5

In p [55% [603 607 611614

Plot the points on a graph to get the scatter plot.
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h. Jze a calculator to create a table of data pairs (ln x, ln y).
Inx | 0 07 [1.0% 138 1.61

In yp |55% 603|607 611|614




Plot the points on a graph to get the scatter plot.
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We have the scatter plots of (x, Iny) and (ln x, Iny) from patt a. Compare the
graphs. The points for (x, lny) appear more linegar than the points (In x, lny)
Thus, an exponential model appears to be the best fit for the data

Consider the scatter plot of (x, lny). Sketch the line that best fits the data.
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Choose two data points that appear to lie on the line. Let the points be (2, 6.03)
and (3, 6.07).

Find the slope, #2, using these points.

6.07 - 6.03
M= —
3-2
004
1
= 0.04

The point slope form of an equation 15 ¥ — 1 = mix — x1). Choose {2, 6.03) as the
point (x1, ¥1).

substiute 004 for s, 2 for 21, and & 0% for w10 the abowe equation.
y—603=004(x -2}

Tze the distributive property to open the parentheses.
y—603=004x —0.05

Add 6 03 to both sides of the equation.
y—603+603 =004x + 603

y = 0.04x + 6.03

An approximation of the best fitting line for the original data 1s

In y=0.04x + 6.03

d. An approximation of the best fitting line for the original data 1z
lny=004x + 603

In order to find the total expenditure 1n 2005, substitute 9 for x 10 the equation.
ln =004+ 6.03

simplify.
lny = 036 +603
= £39

Exponentiate each side and evaluate.

hy _ 639

= =

¥ o 996

Therefore, the total expenditure in the year 2005 iz about $596 billion.



Answer 1q.

First, we need to rewrite 16 as a power with base 2.
r+1 g+
(27 = (2

..":'Lpfljf the power of a power property.
=¥

Mow, use the property of equality for exponential equations. If & 15 any positive number
other than 1, then &* =% if and only if x =

Thus,
r+1=4dx+ 8

Subtract dx from each side to 1solate the wariable term on one side.
r+1-4dx = 4x+8 - 4x

-3x+1=215
Subtract 1 from each side.
—3x+1-1=85-1
—3x =7

Divide each side by =3

3 _ 7
-7 =3
2
= —-—=
3

CHECK

: 7 : . : :
substitute — 3 for x in the original equation and check the solution.

2x+1 — 16x+2

7
=il
3+

I]--2
]
|
+
o]

|
I
I]--a
]
|

MI
L] =
-2
-
2
=
-\-\-\—F-I-
L

|

The solution 15 — E



Answer 22e.

To determine, whether a power function 1s a good meodel, for a set of order pajrs{x, }]
First find the order pairs (]nx,lny} for each order pair [x,y}.
Next graph the points (Inx,In y) from the data.
If the points lie very close to one line then a power function i1s a good model.
Answer 2gp.
Consider the exponential function ¥ = ab” | whose graph is passes through the points,
(2.8) and (3.32).
Step 1: Substitute the coordinate of the two given points (2}3) and (3332} intoyv=ab"

8 = ab’ Substitute 8 for y and 2 for x
2 =ab’ Substitute 32 for yand 3 for x
Step 2: Solve for a in the first equation to obtain,
8

Next substitute this expression for @ in the second equation.

32= [;J b’ Substitute a = %
32=8b Simplify
4=5 Divide both sides by 8.
Therefore,
b=4.
To find a. substitute 4 for b 'mazg%,then:
8
a= %
8
s
8
16
=05

Hence, the exponential equation 1s,

y=(05)-(4)°]-




Answer 2mr.

It 15 given that the number ¢ of cents by which two notes differ in pitch 1s:
¢ =12001log, g

where a and b are the frequencies of the notes a and b.

()
Consider the notes on the standard scale are:
C4,E4 and G4 .
We need to compare the difference in the number of cents from C4 to E4 and with the
difference from £4 to G4 by evaluating the expression

E4 G4
1200 log, =~ —12001og, —
204 225

From the above expression, we have

i Since

——,
=y
S

E4 G4 C4
120010g, =+ —1200log, — = log, ~C 2
8204 821754 gi(m) loga—logh=log 2
E4 b
1o [E4)(E4
=% ¢4 )\ G4
2
E4 G4 (E4)
12001 _1200log, = =log, 2| (1
ey "1 E4” 'Ca.Ga “

(b)

The given values are:
C4 =264 hertz, E4=330 hertz and G4 =396 hertz
Using above values we need to evaluate the expression in part (a).

From the expression (1), we have

(E4) 330°
log, =logy ———
C4-G4 264x396
=log,1.04

E4)
log, (£4) = 0.0566
C4-G4



Answer 2q.

Consider the equation,_

g =4,
Solve the equation:
e’ =4
—x=In4 Use the natural logarithm
—x=1.3863 Use calculator
x=-13863 Multiply both sides by —1.

Check the solution by substituting it into the original equation.

e =4
Gty Substitute —1.3863 for x
&9 —4 Simplify
4=4 TRUE

Therefore, the solution 1s,

~13863].

Answer 3e.
STEP 1 Replacle x with 1, and y with 3 in y = ab" to obtain the first equation.
i=ab

Substitute 2 for x, and 12 for ¥ in the abowve function to obtain the second

equation.

12 = ab*
STEP 2 molve the first equation for a.

Divide both the sides by &,

3 ab
[EEE
3

_ = 3
b

Eeplace a with E in the second equation and simplify.
1% = [E ]Eﬁ
b

Divide both the sides by 3
12 3&

3 3
4= b



STEP 3 Substitute 4 for b in f;.E =a.

Eeplace a with ; ,and & with 4 iny = ab”.

3
=2
Y=

: o 3
Theretore, the exponential function 18 v = i 4"

Answer 3gp.

STEP § Replac3e x with 3, and ¥ with 8 in v = ab" to obtain the first equation.
8 =ah

substitute & for x, and &4 for v 10 the abowve function to obtain the second
equation.

6 = gh®

STEP 2 molwe the first equation for a.

Divide both the sides by &°.
3 ab
PEE
8
B

= @

8. : ———
Eeplace a with = i the second equation and simplify.

6l = [;3] °

= 8
Divide both the sides by &.
64 8%
5 8
g =&

Take positive square root of both the sides since & > 0.

& = 7

28 =k



STEP 3 substitute 2.8 for b in 5—3 = a and simplify.
8

(2.8)

036 = a

Feplace @ with 0.36, and & with 2.8 in y = ab™.
v =0736{28%

Therefore, the exponential function 15 y = 0.36(2 8%
Answer 3mr.

Feplace x with 2, and ¥ with 7 in y = a&”.

7=ab

Lzsume that the walue of & 15 2. Substitute 2 for & and simplify.
2

T=a [2)

7= da

solve the equation for @ For this, divide both the sides by 4.

L _ 5
4 4
T."
—=ﬂ
4

How, replace @ with % , and & with 2 in y = ab®

=L o
T

Therefore, an exponential function whose graph passes through the given point can be

T
_:I-’—EE



Answer 3q.

First, subtract 5 from each side of the equation.
3#4+5-5=13-5
32:'{: Q

Take logs of each side.
log, 3 = log, 8

We know that logs " = x. Thus,
2x =logy &

Divide each side by 2.

2x  loggn
2 2
_ logy=
2
Apply the change-of-base formula.
log &
_ leg s
2
Tze a calculator to evaluate.
x = (059464
CHECK
substitute 0946 for x 1n the original equation and check the solution
FF4+5 =13
F0%0 4 51 13
799, 51 13
13 = 13 v’

Thusz. the selution iz about 09464



Answer 4e.

Consider the exponential function ¥ = ab” | whose graph is passes through the points,
(2.24) and (3.144).
Step 1: Substitute the coordinate of the two given points(2.24) and (3.144) intoy =ab” .

24 = ab? Substitute 24 for y and 2 for x
144 = ab’ Substitute 32 for y and 3 for x
Step 2: Solve for @ in the first equation as follows,
24 = ab’
24 s i 7
a= o Divide both sides by b

Next substitute this expression for @ in the second equation.

144 = ab’
24
144 = @—?J b’ Substitutea = -7
144 =245 simplify
6=>5 Divide both sides by24.
Therefore,
b=6.
} ) 24
Step 3: To find a. substitute 6 for b ina = -, then,
24
a=—
ba.
A
e
(6)
24
36
_2
3




Answer 4gp.

Consider the scooter sales were as shown 1n the table below:

Year. x 1 (2 (3 |4 |5 |6 7
TSUIES OF 15|23 |40 |52 | 80 | 105 | 140
scooters sold, v

Step 1: Use a calculator to create atahlecfdatapaj_rs{x,hly]_
x 1 2 3 4 5 6 7
Iny 271|314 369395438 (465|494

Step 2: Plot the order pairs(x,In y)on the graph Then they will be displayed as follows:

S

*(1,2.71)

.(3

(2,311

3.69)

«(7,4.94)

*(6.4.65)

*[3,4.38)

* {4,3.95)

Step 3: The exponential models change, 1f the scooter sales will change.
Because axis are x and lny, the point-slope form 1s rewritten as,

Iny—y =m(x—x) .

Next find the slope of the line through {1,2_?1] and (T", 494) 1s,

=22 N
5
494-271
- 7-1
=037

Substitute 4.94 for y,.2.71 for y,.7 for x,.1 for x;



Find the exponential model y = ab* by choosing a point on the line. such as(1,2.71).
Use this point to write an equation of the line. Then solve for y.

Iny—1y =m(x—x1}
lny-271= 0_3?{3:—1}
Iny—-271=037x—-037

lny=037x+234

0.37x+234
y=e

234§ 0374F
y=e ()

¥=1038(1.45)"

Equation of line

Apply distributive property
Add 2.71 on both sides
Exponentiate each side using base e.

Use properties of exponents

Exponential model

Thus the exponential model 1s|y = 10_33(1_45}::

Answer 4mr.

The total number of miles traveled by motor vehicles in the United States 1s given by:

Years since 1990, x Miles (billions), v
7 2562
8 2632
9 2691
10 2747
11 | 2782

We need to determine whether an exponential model or a power model 1s best fit for data.



Scatter plots of the points (7,2562). (8,2632). (9.2691). (10,2747) and (11,2782) 1n
the xy- plane are shown in the graph below:

r Y
¥ (11,2782)
10,2747y (2
 {B263D) {9:1'591} * *
1236 e
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The exponential model for the given data 1s shown below:

F

20004

15001

10001

5001

747y (112782

(10,2
(8,2631) @281

Exponential Model

From the above graphs we can verify that in the power model of the data, the curves
passes through all the points. But in the exponential model, though the curves passes
through some of the points still 1t touches some points also. Therefore the power model

will be the best fit for the data.

Answer 4q.

Consider the equation,
g7 —5=10.
Solve the equation:
3 —5=10
35l _15
log 3™ =logl5
(x+1)log3=1log(3-5)
(x+1)log3=log3+log5
xlog3=1log5
e logﬁ
log3
x=146

Add 5 on both sides

Apply log on both sides

Use power property; log, m" =nlog, m

Use product property; log, mn =log, m+log, n
Subtract log3 from both sides

Divide both sides by log3

Use calculator



Check the solution by substituting 1t into the original equation.

31 -5=10
31461510 Substitute 1.46 for x
246 o
377 =5 :lﬂ Simplify
15-5=10
10=10 TRUE
Therefore, the solution 1s,
1.46|.
Answer 5e.
STEP § Eeplace x with 3, and y with 1 in y = ab” to obtain the first equation.

1=qb’
substitute 5 for x, and 4 for v in the abowe function to obtain the second
equation.
4 =ab’
STEP 2 molve the first equation for a.

Divide both the sides by &°.

1 ab’
PER
=

1 . L
Eeplace a with X} i1 the second equation and simplify.

3

= B

4

Take positive square root of both the sides since & > 0

N

2 =h
STEP 3 substitute 2 for & in E% = a and simplify.
I
1
— = &
8



Eeplace a with % and & with 2 iny = ab”,

i
s a

: . 1
Therefore, the exponential functions v = = 2,

Answer 5gp.

STEP 1 Eeplace x with 2, and ¥ with 1 iny = ax’ to obtain the first equation.
l=a 2

substitute 7 for x, and & for v in the abowe function to obtain the second
equation.

6=a 7

STEFP 2 =molve the first equation for a.

Diwide both the sides by %® and simplify.
1 a2
% T

=

o1 . L
Eeplace a with = in the second equation and simplify.

|
6=2_-E'-'?

= 35°

Take logs s of each side.
logasb=o

Lpply the change-of-base formula and simplify.
log 6

log3.5
143 & &




STEP? substitute 143 for & 1n 2—15 = a and simphiy.
1

143
2

0372 = a

ol

Eeplace a with 0,372, and & with 1.43 iny=.:1x'b.
v 037221

142

Therefore, the exponential function 15y = 0 372x
Answer 5mr.

a. substitute 0.05 for A in the given formula
D05=In(E+ 1)

Exponentiate each side with base #.
e =M E+ 1)

We know that &™* = x. Thus,
E+1=¢"0

Subtract 1 from both the sides
E4+1-1=¢"" -1

E =" -1

Thus, the effective interest rate for an account that has a nominal interest of 5% 13
ons
g~ =],

h. cubstitute 0.1 for M in the given formula
0.1=In(E+ 1)

Exp@nentiate each side with base .
0l _ In
g =g (E+1)

We know that e™ 7 = x. Thus,
E+1=¢""1

Subtract 1 from both the sides
E4+1-1=&""-1

E =" -1

Thus, the effective interest rate for an account that has a nominal interest of 10%
-0l
ige " —1.



The effective interest rate for an account that has a nominal interest of 5% 12
2777 — 1 and that for 10% is 2”1 — 1

Diiwide the effective interest rate for an account that has a nominal interest of 10%
by that for an account that has a nominal interest of 2%,

2™ —1
i
g =1

The effective interest rate for an account that has a nominal interest of 10% 12
0l
e =1 . .
times greater than that for an account that has a nominal interest of 5%,

o 5
gl _
Eﬂ.l _ 1
e lnow that the ratio in termsz of e 12 Tl .
2P _
simplify.
S0 ) (En.us)ﬂ _ i
S _ S5
(En.us n 1)(20135 _ 1)
= 05 _ ]
= &" 41

Thus, the ratio 15 equal to B+ 1

Answer 5q.

Lpply the property of equality for logarithmic equations. We know that if &, x and y are
posttive numbers with & # 1, then loge x =logy v 1f and only if x =

Thus,
dx+7=11x.

subtract 11x from each side.
dx+7-11lx = 11x-11x

Tx+7 =0

subtract 7 from each side.
—Tx+7-T7=0-=-7

—kxi==T

Divide each side by 7.

i
7
X

=t
=
-1



CHECK

substitute 1 for x 1o the onginal equation and check the solution,
log, (4x+7) = log,11x

log, [4(1) +7] £ log,11(1)
log, (4 + 7] L log,11
log, 11 = log, 11 v

The solution 15 1.

Answer 6e.
Consider the exponential functiony = ab” _ whose graph is passes through the points.
{3, 2?} and (5,243).
Step 1: Substitute the coordinate of the two given points(3,27) and (5.243) intoy =ab”.

27 = ab’ Substitute 27 for y and 3 for x
243 = gb’ Substitute 243 for y and 5 for x
Step 2: Solve for a in the first equation as follows,
27 = ab’®
27 . ) 3
a= 3 Divide both sides by b
Next substitute this expression for a in the second equation.
243 =ab’
243 = [i—f]bi Substitute @ = i—?
243 =27p* Simplify
9=p Divide both sides by27.
3=bh
Therefore,

b=3.



Step 3: To find a, substitute 3 for b ina = 2
b

27
&3

. then,

=

27
=

Hence, the exponential equation 1s,

y=1.(3Y].

Answer 6gp.
Consider the power functiony = ax’ whose graph 1s passes through the points,
{3,4)31[(1(6,]5) )

Step 1: Substitute the coordinate of the two given points (3, 4) an,d(ﬁ, 15) into,
5

y=ax .
4=g-3 Substitute 4 for y and 3 for x
15=a-6" Substitute 15 for y and 6 for x
Step 2: Solve for a in the first equation as follows,
4=a-3"
a= ;ib. Divide both sides by 3’
Next substitute this expression for a in the second equation.
15=a-6’
s
4
15= iﬁ,} 6’ Substitutea = —
3 3
(4 5 b
152 3_-5](3'2} Write6® =(3-2)
‘4 )
5= —3]3'5-2* Since, {a-b) =a'b"
3

i

15=4.2° Simplify
3.75=2° Divide both sides by 4.
log,3.75=0 Take log, on each side
g3 =h Use Change base formula
log 2
19=5 Use calculator
Therefore,

b=19.



Step 3: To find a, substitute 1.9 for b mna = ;ia , then,

4
E3

4
=0.49
Hence, the power function equation 1s,

y=(0.5)-x"|.

a

Answer 6mr.

It is given that the $4000 is invested in an account that pays 2% annual interest
compounded continuously.

We need to determine the nearest year which pays $1000 interest.

Consider the number of year that gives $1000 interest 1s # .

If P amount 15 invested at compound rate of interest » for » years then the total amount 4
after n years 1s given by-

A=Pla+2=] = (1)
100

Here P=%4000, r =2% and A4 =34000+%1000=2%$5000
Substituting the values 1n (1), we have

5000 =4000] 1+ i
100

4000] 1+ 2 = 5000
100

2% 5000 L _
1+ = Dividing both sides by 4000
[ IDD] 4000 [ e o ]

n D
1+0.02) =—
(+002) =3

(1.02)" =125
In1.02" =125  [Taking log]
nx0.0198=0.223

0.223

"= 0.0108
nall 27

Therefore 1t will take approximately 11 }rcars] to earn $1000 interest.

| Dividing both sides by 0.0198]




Answer 6q.

Consider the equation,_

hl(Bx—E}z In6x.
Solving the equation:
]11(3x— 2} =Ilnb6x
3x—2=6x Since, iflog, M =log, N, then M =N
3Ix==-2 Subtract 3x from both sides
x=-2/3 Divide both sides by 3.

Check the solution by substituting it into the orniginal equation.

In(3x—2)=In6x
In 3{— 2]—2 —5;1:15(— 2] Substitute — = for x
3 3 3
In(—2-2)-5=n2(-2) Simplify
In(—4)=In(—4) TRUE
Therefore, the solution 1s,
—2/3|.
Answer 7e.
STEP 1 Replat:le x with 1, and y with 2 in y = ab" to obtain the first equation.
2=ab

MNow, substitute 3 for x, and 20 for ¥ 1n the abowve function to obtain the
second equation

50 = ab’
STEP 2 =olve the first equation for a.

Divide both the sides by &%
2 ab
I

=

B!
Z
b



B : S
Eeplace a with 5 i the second equation and simplify.

50 = (3]b3
b

252

Diwide both the sides by 2.

50 24
2 2
25 = &

Take the positive square root of both the sides as & = 0.

V25 = 8

5=14

STEP 3 substitute 5 for & oin E;-E = a and simplify.

Eeplace a with % ,and & with 2 iny = ab”.

2
=2 5
d 5

. o 2
Theretore, the exponential function 18 v = E 5F.

Answer 7gp.

STEP 1 Eeplace x with 5, and y with 8 iny = ax® to obtain the first equation.
g§=aqa-5

substitute 10 for x, and 34 for y in the above function to obtain the second
eruation.

34 = a - 10°
STEP 2 molve the first equation for a.

Diwvide both the sides by 5° and simplify.
8 a5
5° i

=l



8. : .
Eeplace a with = in the second equation and simplify.

(g]mb
8. oF

=4

Diwvide both the sidezs by &
34 3.2

9 9
425 = 2°

Take logy of each side.
loged 25 =5

Apply the change-of-base formula and simplify.

logd. 25 _ 3

log 2
209 = b

STEP 3 substitute 2.09 for & 1n 5% = a and sumplify.
8

52 ng

0277 =

Eeplace g with 0.277, and & with 2.0% iny = ax’.
y=0277x"

Therefore, the exponential function is y = 0.277x %%

Answer 7q.
Exponentiate each side with base =
31:133.31 = 3—1

We know that by the inverse property of logarithms, B = Thus,
5 =5
Jze a caloulator to evaluate.

xX=-

3



CHECK

. 1 . . . .
substitute — for x in the original equation and check the solution

log.x = -1
1% 2
| —| = -1
GEE(BJ
1
10g§ 7 y
log 3
-1 = -1 v

The solution 1s g

Answer 8e.
Consider the exponential function ¥ = @b _ whose graph is passes through the points,
(1.40) and (3.640) .
Step 1: Substitute the coordinate of the two given points(1,40) and (3.640) intoy =ab®.

40 = ab' Substitute 40 for y and 1 for x
640 = ab’ Substitute 640 for y and 3 for x
Step 2: Solve for a in the first equation as follows,
40 = ab'
40 o i
a= e Divide both sides by b
Next substitute this expression for a in the second equation.
640 = ab’
640 = [ﬂjﬁﬁ R .
b b
640 = 405" Simplify
16 = b* Divide both sides by 40.
4=5
Therefore,

b=4.



Step 3: To find a, substimteilfnrﬁrina:%,ﬂlm

=

b
_ 40
4
=10
Hence, the exponential equation 1s,

y=10-(4)].

Answer 8gp.
Consider the power function y = ax® whose graph iz passes through the points,
{3,5) and{ﬁ, 7).

Step 1: Substitute the coordinate of the two given points {3= 5)511(1(3: ?) into,
b

y=ax .
5=a-3 Substitute 5 for y and 3 for x
T=a-3 substitute 7 for y and 3 for x
Step 2: Solve for a in the first equation as follows,
5=a-3
a= % Divide both sides by 3’
3
Next substitute this expression for a in the second equation.
T=a-3
3
T (3%)3* Substitutea =
7=5 Simplify

Since, 7=25 so, we cannot find constants a and b.
Thus the conclusion 1s we cannot find a power function whose graph passes through

(3,5)and(3,7)
Answer 8q.

Consider the equation,_

6nx=30.
Solving the equation:
6lnx=30
Inx® =30 Use Power property; log, m" =nlog, m
x* =" Exponentiate both sides using base e
x=¢ Apply sixth root on both sides

x=1484 Use calculator



Check the solution by substituting 1t into the oniginal equation.

6lnx=30
6In148 4=30 Substitute 148 4 for x
1111[143_-4:]ﬁ =30 Use Power property; log, m" = nlog, m

30=30 TRUE
Therefore, the solution 1s 143.4| )

Answer 9e.
STEP 1 Eeplace :i': with —1, and » with 10 in y = a®” to obtain the first equation.
10 =ab™

substitute 4 for x, and 0.31 for ¥ in the abowve function to obtain the second
ecuation.

0.31 =ab*
STEP 2 =olve the first equation for a.

Divide both the sides by & and simplify.
10 ab™

7T T

10

1

108 = @

Eeplace @ with 108 in the second equation and simplify
0.31 = (10&)&*
= 10%°

Divide both the sides by 10.

031 _ 108°
10 10
0.031 = &7

Talce fifth root of both the sides.

o031 = AP
0499 = &
STEP? substitute 0499 for & 1n 106 =4 and simplify.
100499 = a

499 = a



Replace @ with 4.99, and & with 0499 in y = ab®
¥y =499 04997

Therefore, the exponential function 1s » = 4.99 . 04997

Answer 9gp.

STEP 1 Find the natural logarithm of both x and » walues in the given data pairs
and organize them in a table.

Inx |1.0% | 24 |254 | 361 4
In p | 519 | 4558 | 415 | 366 | 554

Flot these points to get the scatter plot.

A
”

7
6
) (109, 5.19)
< (24 4.58)
4 o(2.94, 4.15)

o (361, 3.66)
2 (4 3.34)
2
]

X




STEP 2 since the points lie close to a line, a power model will be good fit for the
original data

A

¥

7

n

o

STEP 3 In order to find a power model, first write an equation for the line using
these points and the point-slope form.

We know the point-slepe form 15 ¥ —y = m(x — x1), where # 15 the slope.
Eewrite the equation by replacing x with In x and ¥ with ln »

Iny =y =milnx—x1)

Find the slope by choosing two points that lie on the line. Let the points be
(1.0%, 5.19) and (2.54, 4.15).
_415-3518

254 —1.0%
-1.04

1.85
—0.56

substitute the value for se, 1.09 for 21, and 5.19 for v 1n
In y =3 =miln x —x1) and simplify.

In y»— 519
In - 519

~0.56(In x - 1.08)
~0.561n x + 0.6104



Add 519 to both the sides.
In = 5194+51% = —056ln x4+ 06104 + 5,19

ln v = 02610 x+ 2.8004

Jze the power property of logarithms to rewrite the above expression
Iny=1nx"% + 58004

Exponentiate each side using base ¢ and sumplify.

In y = E]n:-':_':'-f‘ﬁ +5.2004

—.5A
58004 Inx
s 33043 x 0%

Thus, the power model 15y = 330,43 77%

Answer 9q.

Exponentiate each side with base 2.
E]Dgg [:I+4:] - 25

We l-mowjthat by the tnverse property of logarithms, BT =y Thus,
s+4=2

Subtract 4 from each side.
x+4-4=2"-4
xr=32-4
= 28
CHECK

substitute 28 for x 1n the original equation and check the solution
log,(x +4) =5
log, (28 + 4) 5
log, 32 5

log 32

log 2

5

=2 |-

I[=2

5

4 v’

Thusz. the solution 1z 28,



Answer 10e.

Consider the exponential function ¥ = ab” | whose graph is passes through the points,
{2, 5.4) and (5.409.6).

Step 1: Substitute the coordinate of the two given points (2, 6.4] and (5,4[19.6}1'111:0,

y=ab".
6.4 =ab’ Substitute 6.4 for y and 2 for x
4096 =ab” Substitute 409 6 for y and 5 for x
step 2: Solve for a in the first equation as follows,
6.4=ab’
6.4 . ) 7
a=-—. Divide both sides by b
b

Next substitute this expression for g in the second equation.

409.6 = gb’
409 6= ( 5:1] B Substitute g = ﬁ
bt B
409.6 = 6.45° Simplify
64 =4 Divide both sides by 6.4.
4=b
Therefore,
b=4.

6.4
Step 3: To find a, substitute 4 for # ina =b—1,the:|:|,

_ 64
=5
64
==
_64
16
=04
Hence, the exponential equation 1s,

r=(04)(4)

a




Answer 10q.

Consider the exponential function ¥ = ab” | whose graph is passes through the points,
(1,5)and(2,30).

Step 1: Substitute the coordinate of the two given points (]= 5}311(1(2,3[1) into y = ab” .

5=ab’ Substitute 5 for yand 1 for x
30 = gb? Substitute 30 for v and 2 for x
Step 2: Solve for a in the first equation to obtain,
5=ab’
a= % . Divide both sides by b

Next substitute this expression for a in the second equation.

3{1:[5]51 Subst:itutea=£
b b
30=5b Simplify
6=bh Divide both sides by 5.
Therefore,
b=6.

To find a. substitute 6 fﬂrbiﬂﬂ=§,ﬂl&ﬂ=

Hence, the exponential equation 1s,

5
=65
76|

Answer 11e.

STEP 1 Find the natural logarithin of the v values in the given data pairs and
organize them in atable.

x 1 2 3 4 5
In y | 288 | 350 | 428 | 497 | 566




Flot these points to get the scatter plot.

Bllll ¥
7
3]
*(3, 5.00)
5 ® (4. 4.97)
4 (3, 4.28)
B2, 1.58)
3 1, 2.89)
2
1
|
T -2 i 2 3 4 5 8 T 8x
A
=7
STEP 2 since the points lie close to a line, an exponential model will be good fit
for the original data.
E‘lln ¥
7
4]
5
4
3
1
|
- -2 i 2 3 4 5 6 7 8 x
A
-
STEP 2 In order to find an exponential model, first write an equation for the line

using these points and the point-slope form.

We know the point-slope form 12 v — ) =mix — x1), where »2 18 the slope.

Fewrite the

equation by replacing y by ln .

Iny -y =mx—x)



Find the slope by choosing two points that lie on the line. Let the points be
(1, 2.8%) and (2, 3.58).
358 — 2.89 069

2=

substitute 069 foreme, 1forxy, and 289 fory i ln y— oy =mix —x1) and
simplify.
ln y— 289

0.69(x - 1)
= 0.69x — 0.69 + 289
0.69x + 2.2

Ezxponentiate each side using base ¢ and simplify.
063 +22
y=e

X
_ p22 (En.ag)

= 9(2)"

Thus, the exponential model 15 y = Q{EJI.

Answer 11q.
STEP 1 Eeplace x with 1, and ¥ with 4 iny = ad” to obtain the first equation.
4 = qgb!
substitute 2 for x, and 32 for ¥ in the abowve function to obtain the second
equation.
32 = ab’?
STEP 2 =olve the first equation for a.

Divide both the sides by &
4  ab

ptB

4
—_ =3
&



Eeplace a with i in the second equation and simplify.
32 = (4_]5;-2
A

Divide both the sides by 4.

32 4k

4 4

B =20

STEP 3 substitute 8 for & in g = a and simplify.

4
— = &
B
1
— =&
p

Eeplace a with % . and & with B in y = ab”.

—
¥ 2

: A 1
Therefore, the exponential function 15 v = ) B

Answer 12e.
Consider the following the points [I}_}':] :
{133_3}:[1l{}_1}:(3_3[]_6}?(4_92_?:]:(5}23{}_9}
Now draw a scatter plot of the points (x: ]ny}:

Step 1: Use a calculator to create a table of data pajrs{x; In y)_

X 1 2 3 4 5

Iny [ 120|231 342|453 |564




step 2: Plot the new points as shown below.
The points lie close to a line, so an exponential model should be a good fit for the original
data.

o4y

l\:'-l

(5.5.64)
(4.4.53)
(3.3.42)

(2,2.31)
" (1,1.20)

o 1 2 3 H 5 3 7 [ 3 10

Step 3: Because axes are x and Iny, the point-slope form 1s rewritten as,
Iny-y=m(x—x).

Next find the slope of the line through(1,1.20) and (5,5.64) as follows,
SR R &

n—x
_564-1.20
5-1
=1.11

Substitute 5.64 for y,.1.20 fory,.5 for x;.1 for x;

Find the exponential model y =ab” by choosing a point on the line, such as {1,1 _Eﬂ) .
Use this point to write an equation of the line. Then solve for y.
Iny—y =m(x—x)

Iny—1.20 =l.ll(x—1) Substitute 1.20 for y,. 1 forx. and, 1.11 for m
Ihy-120=111x-1.11 Apply distributive property
Iny=111x+0.09 Add 1.20 on both sides
y =gttt Exponentiate each side using base e.
y=g"" (e]']l)r Use properties of exponents
»=1.09(3.03)" Exponential model

Thus the exponential model 15|y = 1.[}9{:3.D3}I i




Answer 12q.
Consider the exponential function ¥ = ab” | whose graph is passes through the points,
(2,15)and(3,45).

Step 1: Substitute the coordinate of the two given points (2}15 }aﬂﬂ{:l 45) into y=ab” .

15=ab’ Substitute 15 for v and 2 for x

45=gb’ Substitute 45 for yand 3 for x
Step 2: Solve for a in the first equation to obtain,

15 =ab’

a= 5 _ Divide both sides by b

Next substitute this expression for g in the second equation.

45 = (1?}5* Substitute g = 1_:;
o' b
45=15b Simplify
3=b Divide both sides by 15.
Therefore,
b=3.

Tﬂfmdﬂ,substimtESforbina:;—g,then,

15
Ty
15
T3t
15
"9
5

il

3

Hence, the exponential equation 1s,
3

=2 3
¥=3

Answer 13e.

STEP 1 Find the natural logarithm of the ¥ values inthe given data pairs and
organize them in atable.

x 1 2 3 4 5
In y | 228 | 250 | 272 | 294 | 3.17




Plot these points to get the scatter plot.

1lu ¥
6

5
4
(4, 2.94)
Hoqzsny o, ® %=
v * 3272

2[(1,2:28)

1

et -
2 1 1 2 3 4 5 B X

=

2

STEP 3 since the points lie close to a line, an exponential model will be good fit

for the original data

Iny

‘_,,—”‘7’ (1,2.28)

[
i |

STEP 3 In order to find an exponential model, first write an equation for the line
using these points and the point-slope form.

We lenow the point-slope form 15 v — ) = mi(x — x1), where #2 15 the slope.
Eewrite the equation by replacing v by ln y

lny—31 =mix—x)



Find the slope by choosing two points that lie on the line. Let the points be
(1, 2.28) and (2, 2.500.
2.50 - 2.28 _ 099

2~1

substitute 0.22 forme, 1 for 2y, and 2.28 fory inln vy —y =mix —2x1) and
simplify.

In »— 228 0.22[;{—1)

= 022x— 022+ 228

0.22x + 2.06

Exponentiate each side using baze ¢ and simplify.
_ 022x4206

X
2 2.06 (E?D.EEJI

s 7.83(1.25)"

Thus, the exponential model 15 y = ?.83{1.25]x.
Answer 13q.

STEP 1 Eeplace x with 4, and ¥ with 8 in ¥ = ax® to obtain the first equation.
B=gq. 4°

substitute 9 for &, and 23 for ¥ in the abowve function to obtain the second
equation.

23 =a- 9
STEP 2 solwe the first equation for a

Divide both the sides by 4% and simplify.
g a4
PP

= &
.. B8 . L
Eeplace a with 7 in the second equation and simplify.

3y

g. 2.05°

23



Divide both the sides by & and simplify.

23 g.22%
2 g
2.875 = 2.25°

Take logz s of each side.
logyas 2875=4

Lpply the change-of-base formula and simplify.

log2 875
log2.25
130 = &
STEP 3 substitute 1.30 for & in E& = a and simplify.
4
o
132 = «

Eeplace ¢ with 1.32, and & with 1.20 in_}’=|:1xb.
y=132x1"

Therefore, the power function 1z ¥ = 1.32x13%

Answer 14e.
Consider the following the points I:I:_y:] -
{1,1.4}:(2:6.?'}:[3:32.9}14:151.4.]4:5: TQD.Q}

Now draw a scatter plot of the points {_‘-cj In _}J}:
Step 1: Use a calculator to create a table of data pairs I:xj In _}').

X 1 2 E 4 5

Iny | 034|190 349|508 |6.67




step 2: Plot the new points as shown below.
The points lie close to a line, so an exponential model should be a good fit for the original
data.

1[“.'1“}'

(5.6.67)

(3.3.49)

(2.1.90)

(1,0.34) x

o 1 2 3 4 5 [ 7 8 3 10

Step 3: Because axes are x and Iny, the point-slope form is rewritten as.
Iny-y=m(x—x).

Next find the slope of the line through(1,0.34) . and.(5,6.67) is.
m=22"N

X
_6.67-034
e |
=158

Substitute, 6.67 for y,,0.34 for y,.5 for x,.1 for x;



Find the exponential model y =ab® by choosing a point on the line, such as(L 0_34}.
Use this point to write an equation of the line. Then solve for y.
Iny—) =m(x—x)
Iny—034 =1.58{x—1) Substitute 0.34 for y,, 1 for x, and. 1.58 for m

Iny—034=158x-1.58 Apply distributive property
lny=158x—-1.24 Add 0.34 on both sides
y=g it Exponentiate each side using base e.
y=gtH (e]"{a ]I Use properties of exponents
y=029(485) Exponential model

Thus, the exponential model is,
y=029(4.85).

Answer 14q.

Consider the power functiony = ax’ _whose graph 1s passes through the points,
(3,12)and(10,36).
Step 1: Substitute the coordinate of the two given points (3: ll)and[lﬂ, 36) into,

y=ax .
12=a-3" Substitute 12 for y and 3 for x
36=ga-10" substitute 36 for y and 10 for x
step 2: Solve for @ in the first equation as follows,
12=a-3
12 s : 5
a=_; . Divide both sides by 3
3

Next substitute this expression for a in the second equation.

36=a-10"
36= [%] 10° Substitute a = %
3 3
10° . :
3=— Divide both sides by 12,
3
10° . .
log3=log 3 Apply logarithm on both sides
m
log3 =logl0® —log3* Use Quotient property, 108, - =log, m—log, n
log3=>blogl0—blog3 Use power property, log, m" =nlog, m
log3 =b(logl0—log3) Simplify
0.4771=5b(0.52289) Use calculator
091=5 Divide both sides by 0.52289
Therefore,

b=091.



Step 3: To find a, substitute 0 91 for b ina= ;—E . then,

1
=
12
= 3031
=44

Hence, the power function equation is|y =4.4-x"|.

a

Answer 15e.

STEP 1 Eeplace x with 4, and ¥ with 3 iny = ax® to obtain the first equation.
3=g. 4°

substitute 8 for x, and 15 for v in the abowe function to obtain the second
equation.

15=a &

STEP 2 solve the first equation for a.

Divide both the sides by 4 and simplify.
3 a &
P

= a

il B s : e e 4
Eeplace a with 7 in the second equation and simplify.

3

=3.98

15

Diwide both the sides by =

15 32
3 3
5= 2°

Take logs of each side.

logah =&

Lpply the change-of-base formula and sunplify.
log 5 _

log 2

232 & B



STEP 2

Answer 15q.
STEP 1

STEP 2

substitute 2,32 for & in 4% = a and simplify.

3 —
4232 .

012 = a

Eeplace @ with 0,12, and & with 2 32 iny = axt

y=012x %%

Therefore, the power function is y = 0.12x %%

Eeplace x with 5, and ¥ with 4 iny = ax® to obtain the first equation.
4=ga 5

mubstitute 11 for x, and 51 for y in the above function to obtain the second
equation.

51=a 11°
solve the first equation for a.

Divide both the sides by 5% and simplify.
4 a5

S

=

o4 . _
Eeplace a with = in the second equation and sunplify.

51 = [%Jn&
=4 22°
Divide both the sides by 4 and simplify.
51 4.22°
4 0 4
1275 = 2.2°

Take logs o of each side.
logaa 1275=5

Apply the change-of-base formula and simplify.
logla s 3

log 2.2
223w b



STEP 3 substitute 223 for b in ‘_-‘ji'f"‘ = a and simplify.

4 —
53.23 =4
D022 = @

Eeplace a with 0022, and & with 3 23 iny = ax®.
y=00225 3%

Therefore, the power function 15y = 0.022x 323

Answer 16e.

Consider the power function y = ax’ . Whose graph 15 passes through the points,
{5,9}31‘1{1[3}34) )
Step 1: Substitute the coordinate of the two given points (5}9.} an,d(s: 34) into,
B

V=aax .
9=g-5 Substitute 9 for y and 5 forx
34=g-8 Substitute 34 for vand 8 forx
step 2: Solve for a in the first equation as follows,
9=g.5
a= ji _ Divide both sides by 5°

Next substitute this expression for a in the second equation.
34=a8

34 = [5%)3* Substitute g =

U&_| v

34= %5"(1_5}'5' Write 8 =57 (1.6)°

34=9(16) Simplify
3.8=(1 _6]5 Divide both sides by 9.
log, ,3.8=5 Take log, , on each side
fog 3.5 =b Use Change base formula
logl.6
28=b Use calculator
Therefore,

b=28.



Step 3: To find a, substitute 2 8 for b ina :% . then,

9
9
= 518
=09
Hence, the power function equation 1s,

y=(09)-(x)""|.

o

Answer 16q.
Consider the following equation, which gives the average weight ¥ (in kilograms) of an
Atlantic cod from the Gulf Maine.
y=051(146 (1)

Where, x 1s the age of the cod (in year).
Determine that age of the cod that weights 15 kilograms.
Substitute 15 for y 1n the equation (1), then,

y=051(146)"
15=05 1{1_445}1 Substitute 15 for y
20.41=(1 _46}1 Divide both sides by 0.51
log, ,, 2941 =x Take log, ,; on each side
M = Use the change base formula
logl 46
893=x Use calculator

Therefore, the age of cod 1s years.



Answer 17e.

STEP 1 Eeplace x with 2, and » with 2 1iny= ax® to obtain the first equation.
3=a 2

substitute & for x, and 12 for ¥ in the abowve function to obtain the second
equation.

12=a. 6
STEP 2 solve the first equation for a.

Divide both the sides by 2% and simplify.
3 a2
oF T ok

= f

s, T . T
Eeplace a with = in the second equation and simplify.

12 = [5;]55
=3 %
Divide both the sides by 5.
12 3.3
ERE
4 =7

Take logs of each side.

logsd =4

Apply the change-of-base formula and sunplify.

log4d _

log

1.26 = b

STEP 3 substitute 1.26 for & 1n % = a and simplify.
3
125 = a

Eeplace @ with 1.25, and & with 2.26 in_jf=|:1xb.
y =12 5514

Therefore, the power function is y = 12.5x %%



Answer 18e.
Consider the power function y = ax’ _ whose graph 1s passes through the points,
{:3,]4}311(1(9,44] i
Step 1: Substitute the coordinate of the two given points (3: 14}31’1(1{9}44:} into,

y=ax’.
14=g-3" Substitute 14 for y and 3 for x
AM=a-9" Substitute 44 for v and 9 for x
Step 2: Solve for a in the first equation as follows,
14=ga-3"
14 2 . 5
a= Eol Divide both sides by 3
Next substitute this expression for g in the second equation.
44=g-9
14
44 = (@JQ*’ Substitutea = —
3 3
14 73b 5
4= = |-(3 Write 9 =(3°
3] wies=(3)
14 28 : n
¢¢ =1 | 3 S ; = =g
(3 ] (3) ince {a ) a
L) : 'ﬂm H—R
44=14.3 Since, —=a
a
3.14=3" Divide both sides by 14.
log,3.14=5 Take log, on each side
oz 14 = Use Change base formula
log3
104=56 Use calculator
Therefore,
b=104.

14
Step 3: To find a, substitute 1.04 for b na :3_.5 . then,

14
= 3Il‘:I-
14

= Fl

=446
Hence, the power function equation 1s,

‘.y={4_4}-x]'mJ_

a




Answer 19e.

STEP 1 Eeplace x with 4 and y with 8 1ny = ax’ to obtain the first equation.
8=a 4

substitute 8 for x and 30 for v in the above function to obtain the second
eruation.

30 =q &
STEP 2 solwe the first equation for a.

Diwvide both the sides by 4% and simplify.
8 a4
L

= ot

.8 . : o
Eeplace @ with 7 it the second equation and simplify.

3

g. 2%

30

Divide both the sides by B

30 3.2
g 8
275 = 2°

Take logy of each side.

logea 7o =5
Apply the change-of-base formula and simplify.
log 2775 _ 3
log 2
191 = b
STEFP 3 substitute 1.91 for & in :% = g and simplify.
8 —_—
3
0,569 = g

Eeplace a with 0 269, and & with 1.91 iny=.:xxb.
y=0560x1

Therefore, the power function iz y = 0.56%x 11,



Answer 20e.

Consider the power functiony = ax® _whose graph 15 passes through the points,
{5,][!)31:5[1{:12,8]).
Step 1: Substitute the coordinate of the two given points (5}1!}] and (12: 31] into,

y=ax’.
10=a-5 Substitute 10 for y and 5 for x
81=a-12° Substitute 81 for y and 12 for x
Step 2: Solve for a in the first equation as follows,
10=a-5
10 2 : -
a= @ Divide both sides by 3

Next substitute this expression for a in the second equation.

81=a-12°
10

81 =(¥)12” Substitutea = —

5 5

12° . :
81= ra Divide both sides by 10

12° | .
log8.1=1log 3 Apply logarithm on both sides

log8.1=1og12’ —log 5’ - log, - =log, m—log, n

g g g Use Quotient property, ‘©8s £ 443 s
log81=hlogl2—blogh Use power property, log, m" =nlog, m
log8.1 =E:r(10g12—10g 5} Factor out b

0.9085 =b{ﬂ.33ﬂ25) Use calculator
24=5 Divide both sides by 0.38025
Therefore,
b=24.
) ) 10
step 3: To find a, substitute 2.4 for bina :? . then,
_ 10
T
10
_527
=021

Hence, the power function equation 1s,

v=021-x"|.




Answer 21e.

STEP 1 Eeplace x with 4, and v with 6 2 1hy = ax® to obtain the first equation.
62 =a. 4

substitute 7 for x, and 23 for v in the above function to obtain the second
equation.

23=a. 7
STEP 2 solve the first equation for a.

Divide both the sides by 4% and simplify.
62 a-4°
PIERPT

= o

.. 6.2 . : o
Eeplace a with P in the second equation and simplify.

6278
255 = )
¥
= (6.2)(1.75%)
Divide both the sides by 6.2,
23 (62)(17%)

62 6.2
371 = 175

Take log) 75 of each side.
logp 75371 =4

Apply the change-of-base formula and simplify.

log3’l b
log175
234 = b
. . b L
STEP 2 substitute 234 for & in ya = a and simplify.
6.2
0241 = a

Eeplace @ wath 0,241 and & with 234 1ny = ax’
y = 02417

134

Therefore, the power function 15 v = 0.241x



Answer 22e.

Consider the power function ¥ = ax’ | whose graph 1s passes through the points,
{3_]__,5:]and(ﬁ_8, 9.7).

Step 1: Substitute the coordinate of the two given points (3_1}5 }and(-ﬁ_&}g_?} into,
b

y=ax .
5=a-(3.1) Substitute 5 for y and 3.1 for x
97 =c:-(lltfr.8}EJI Substitute 9.7 for yand 6.8 forx
step 2: Solve for a in the first equation as follows,
5=a-(3.1y
— Divide both sides by(3.1)’

Next substitute this expression for a in the second equation.

97=a-(68)
5 b i

9.7= — 1(6.8) Substitute g = :

1) (1)

6.8)°
194 = ( }a Divide both sides by 5

61
(68)
logl 94 =log (—]a Apply logarithm on both sides
31

log1.94 =log6.8" —log3.1° Use Quotient property. log, E =log, m—log, n

logl 94 =blog6.8—blog3.1 Use power property, log, m" =nlog, m
log1.94 =b(log6.8—log3.1) Factor out b
0.28780 =5(0.34144) Use calculator
b=0284
Therefore,

b=0284.



step 3: To find a, substitute 0.84 for bina = 2 + - then,

(1)

5
ER)
3 5
i {3-]}&84

=193
Hence, the power function equation 1s,

y=(1.93)-x"%|.

Answer 23e.

STEP 1 Find the natural logarithm of'both x and ¥ values in the given data pairs
and organize them in atable.

In x 0 068 1.10 1133 | 1.6l
In 3 | =051] 141 | 252 | 330|330

Plot these points to get the scatter plot.

5'!' In y
4 ® (1,61, 3.90)
®(1.39, 3.30)
3 ]
o (1,10, 2,52
;l 1

® .69, 1.41)

A
L

*0, —0.51)



STEP 2 since the points lie close to a line, a power model will be good fit for the
original data.

5‘!‘ In ¥
4 (La1, 3.90)
(1.39, 3.30)
3 1
(1,10, 2,52
21
(.69, 1.41)
+
In x
REEE 1 2 3 4
(0, —0.51)
Y
STEP 3 In order to find a power model, first write an equation for the line using

these points and the point-slope form.

We know the point-slepe form 15 ¥ —y = wm(x — x1), where # 15 the slope.
Eewrite the equation by replacing x with In x and ¥ with ln »
Iny—y =mionx—x)

Find the slope by choosing two points that lie on the line. Let the points be
(0, -0.51) and {069, 1.41).

1.41- (-0.51)
o=
065 -0
141+ 051
0.6%
192
0.69
= 278

substitute 278 for e, O for xp, and =051 fory inln y—yy =miln x — x1)
and simplify.
In y—(-051) = 2738(ln x - 0)

ln y+021= 27810 x



Subtract 0.51 from both the sides.
In y+051-051=278ln x— 0351

Iny = 278ln x— 051

Jze the power property of logarithms to rewrite the above expression
Iny=1nx*"" - 0.51

Exponentiate each side using base ¢ and simplify.

In x27% -0 51
y =g
_ 2708

= 051 lnx

w0606 3278

Thus, the power model 13 y = 0.605x% 7,
Answer 24e.
Consider the following the points (I}_}') "
{1,1_5}}(2,4_8):_(3;9_5],[4315_4)3(5122_3)
Now draw a scatter plot of the pomnts (]nx:]ny]:

Step 1: Use a calculator to create a table of data paj_rs{hx,lny}_

Inx | 0 |069|110|139|161
Iny | 041|157 (225273 |3.10

Step 2: Plot the new points as shown below:
The points lie close to a line, so a power model should be a good fit for the original data.

54l

(1.61,3.10)

i1.39,2.73)

(1.10.2.25)

(0041]

Tiay



step 3: Because axis are Inx, and, lny, the point-slope form 1s rewritten as,
ny—y =m(lnx—x).
Next find the slope of the line through(0,0.41), and. (1.61,3.10) is,
m==22_N
h—h

_3.10-041 Substitute, 3.10 for y,.0.41 for y,,1.61 for x,,0 for x,

1.61-0
~1.67
Find the power model y =ax’ by choosing a point on the line, such as ('II}1 [].41) .

Use these points to write an equation of the line. Then solve for y.
Iny—y =m(lnx—x,)
Iny—-041= 1.6?(]111 —D:]I Substitute 0.14 for v, , 0 for x. and, 1.67 for m
Iny—-041=167Inx—0 Apply distributive property
my=hx"" +041 Add 041 onboth sides
y= e ol Exponentiate each side using base e.
y=e"* e Use properties of exponents
y=151x" Simplify
Thus, the power model 1s,

y:l_slxl-“|_

Answer 25e.

STEP 1 Find the natural logarithm of'both x and ¥ values in the given data pairs
and organize them in atable.

Inx | O 063110135 161
In 3 | 052 | 131|155 [1.70 | 1.582




Plot these points to get the scatter plot.

“In_r
3.

2.
(1.10,1.55) o ® (1-61.1.82)
. e (1.39, 1.70)

(0,69, 1.31)
%0, 0.92)
Inx
- - : .
1 1 2 3
11
Y
STEFP 2 since the points le close to the line, a power model will be good fit for the

original data.

“In_y
3.

E.

E11]i}1 I.--SE" [1--!'1.. IrH:}

(1.3%, 1.70)
(69, 1.31)

(0, 0.92)
In x
- - : e
1 1 2 3
1
b/
STEP 3 In order to find a power model, first write an equation for the line using

these points and the point-slope form.

We know the point-slope form 15 ¥ — ) = mix — x1), where 2 15 the slope.
Eewrite the equation by replacing x with In x, and v with lnw
Iny -y =milnx—x)



Find the slope by choosing two points that lie on the line. Let the points be
(0, 0.92) and (1.39, 1.70).

1.70 - 052
P =i
1358 -0
_0s
1.39
e (.56

substitute 0.3 for e, O for 2y, and 0.92 foryn inln vy — = mlln x — x1)
and simplify.
ln y—05%2

U.ﬂﬁ[ln - Dj
= 05 1n x

Add 092 to both the sides.
In v—0524+092 = 05 1n x+052

In v = 052610 x+ 0592

Tze the power property of logarithmes to rewrite the above expression
Iny=1nz""%+092

Exponentiate each side using base ¢ and simplify.

.58
y = pnxt¥ 409z
56
_ 092 adl

& 250 x08

Thus, the power model 18y = 2.50:1:':"55.
Answer 26e.
Consider the following the points (xh}') :
{IJG_SIJJ{EJ 0.99),(3,1.1 1):(4}1_21]1{:5;1_29)
Now draw a scatter plot of the points (]nx:_]ny]:

Step 1: Use a calculator to create a table of data pairs (]nx, Iny).

Inx 0 069 1110139161
Iny | -021-001|0.10)0.19 (025




Step 2: Plot the new points as shown below:
The points lie close to a line, so a power model should be a good fit for the original data.

4 Iny

0.5

4.5

Step 3: Because axis are Inx, and, lny, the point-slope form is rewritten as,
Iny—y =m(lnx—x).
Next find the slope of the line through(0,—0.21) and (1.61,0.25) 1s.
i Yi— 0
s
_ 025 —{—{I_El}

161-0
a (.29

Find the power model y = ax’ by choosing a point on the line, such as (EL —U_ZI) .

Substitute, 0.25 for y,.—0.21 for 3,,1.61 forx,.0 for x,

Use these points to write an equation of the line. Then solve for y.
Iny-y =m(lnx—x)
]ny—[—ﬂ_zl} = llES'(lnx—'D] Substitute -0.21 fory, . 0 for x, and. 0.29 for m

Iny+021=029Inx—-0 Apply distributive property
Iny=Inx"*-021 Subtract 0.21 from both sides
y= -0 Exponentiate each side using base e.
y=e 2 Use properties of exponents
y= ﬂ_E]IU.EE' Si.mplify

Thus, the power model 1s,

y:ﬂ_ﬂlxm|_



Answer 27e.
Expc}nentmte each side of the given expression using base 10,

—10

Eewrite the above expression using the product of powers property.

y=(10"010)"

Tse the power of a power property to rewrite the expression.
= (10%)" 10
= 10(100}"

Thus, the solution 15 the equation in choice A
Answer 28e.

Describing and correct the error 1n writing y as a function of x.
The given solution 1s,

lny=2x+1
2x+l
y=e
y=e"+¢
y= (ei -}I +e
y=739"+272
In the third step the error ise™" =& 4+ &' because from the properties of exponents,
a=a"-a".
So, the correct solution 1s,
Iny=2x+1
J;:EEHI
2r 1
=e -e
From the law of exponents, a™" =a" -a"
y=(e) -
y= (7" 39) {2 ?2}
y=(2.72)(7. 39}

Therefore, the correct answer 1s,

¥y=(2.72)(7.39)

Answer 29e.

According to the power property of logarithms, x should be ratsed to 2. Inthe given
simplification, x 15 multiplied by 3 and thus the error 15 identified,

Eewrite the expression using the power property of logarithms.
lny=1In X =2



Exponentiate each side using base 2.

£
y=€]nx 2

Eewrite the above expression using the product of powers property.
R
y = elnx o 2

Jze the inverse property of logarithims to rewrite the above expression and simplify.
3 -2
¥ =x- g

= 0.135%°

Theretore the correct solution 12y =101 35x°
Answer 30e.
Take the natural logarithm of both sides of the equation y = ab®

y=ab*
Iny =n(ab") Take the natural logarithm
Iny=Ina+Inb* Apply. In(ab)=Ina+Inb
Iny=Ina+xkhb Apply, In(M) =rin M
Iny=(lnb)x+lna Rearrange

5o, for the exponential form, Inb 1s the slope and Ina 1s the lny intercept.

Take the natural logarithm of both sides of the equations y = ax’
5

¥ =dx
Iny=Inax’) Take the natural logarithm
ny=lna+lnx’ Apply. In(ab)=Ina+Inb
Iny=lha+blnx Apply, In(M) =rin M
Iny=b(lnx)+lna Rearrange

~o, 1f we plot lny versus Inx the slope 1s & and the lny intercept 1s lna.
Answer 3le.
Consider the following table, which shows the femur circumference C (in millimeters)

and the weight " (in kilograms) for several animals.
Scientists use the circumference of an animal’s femur to estimate the animal’s weight.

Animal | Giraffe | Polar bear | Lion | Squirrel Otter
Clmm) | 173 135 93.5 13 | 28
Wikg) 710 448 143 | 0399 | 968

Tablel



(a)
Use a calculator to create a table of data pajrs{]n C,InW¥).

Animal | Giraffe | Polar bear | Lion | Squirrel | Otter
InC 515 491 454 | 256 333
InW# 6.57 6.10 496 | -092 | 227

Table 2
Enter the data points,

(5.15,6.57).(4.9.,6.10),(4.54.4.96).(2.56,—0.92). and, (3.33.227). imto the
graphing calculator as follows:

step 1: Press|STAT| and select edit option by pressing 1. Now enter each InC, 1n the list
L1, followed by _ and, enter the corresponding each weight In#, in the List L2,
followed by[ENTER | . Then it will be displayed as follows:

?EI EHLE TESTS L1 Lz Lz z
EACO0 | 85700 | ooeons

' SortAYL 4aigp | 61000

S+ 2ortlf 5000 | “5a00

d:Clrlist 33300

ot SetlUrEditor ——-m--

Step 2: Next press WINDOW|. and set the window as Xmin=0, Xmax=8 Xscl=2.
Ymin=2_ Ymax=8. and Yscl=2.
Then 1t will be displayed as follows.

I I MO0
Amin=H
Amax=4a
secl=2
Ymin= 2
Ymax=35
Vecl=2
sres=11



Step 3: First set the STAT PLOT on as press [Y=|and then select PLOTS 1 by

pressing the key 1.
And set the PLOTS ON option and the Type option as shown in below figure. Next press

GRAPH)| . to graph the scatter plot.
Then it will be displaved as follows,

w Plot2 Platd Infy
ot1..0n Eﬂﬁ“ v
bl Lz e ot B p—: I o

e ,
3 Flota. O m%gt'ﬂ LN
44 FTots0ft Mark: B + - ;

Figure 1
A scatterplot of the Table2 data 1s shown 1n the Figurel.

(b)
Now find the Power model for the orniginal data.

Enter the data points,(173,710),(135,448),(93.5.143).(13.0.399), and (28,9.68). into
the graphing calculator as follows:

Step 1: Prass|STﬂT and select edit option by pressing 1. Now enter each circumference
C. in the list L1, followed by|ENTER |, and, enter the corresponding each weight W, in

the List L2, followed by | ENTER| .
Then 1t will be displaved as follows:

CALC TESTS L1 Lz L3 2
g e 7T p
32 SortOf 5 |
d:Clrlist 3
a:SetlrEditor ik

Leley =



Step 2: To find the Power model, ¥ = aC” use the PwiReg command.
Press|STAT |and then select the CALC Option by pressing the night arrow key. Then,

from the displayed menu select the PwrEReg by pressing arrow keys and press ENTER | .
Then 1t will be displaved as follows:

EDIT TESTS
STEuadkea

6: Cubicked

Truartkeg

Silinkealathx)

2 LrkEeg

ExFEeg
WPurkEeg

Finally press | ENTER.| 2times. Then it will be displayed as follows,

PuPREQ

2=
-4 65

6l136E-4
b 2. 7976343

The above Figure show that, the values of @ =~ 0.000466 . and, b ~ 2 80, are obtained from

Power regression, where W = aC” .
Therefore, the Power model for the original data 1s,

W =0.000466C% |

c)
Now find the weight of a cheetah if the circumference of its femur 1s 68 7 millimeters.

Substitute 68.7 for C into the model W = 0.000466C™" _ then,
W =0.000466C>

=0.000466(68.7)""

= 6484
Thus, the weight of a cheetah 15|64 84 kg|-




Answer 32e.

Consider the following table, which shows the mean distance x from the sun (in
astronomical units) and the period y (1n years) of six planets.

Planet | Mercury | Venus | Earth | Mars | Jupiter | Satumn
x | 0387 | 0723 1000|1524 | 5203 | 9.539
¥ 0.241 0615 | 1.000 | 1.881 | 11.862 | 29 458

Tablel
Now draw a scatter plot of the data pairs (]ﬂx, 111}-*}:

Use a calculator to create a table of data pairs []le, ]1‘1_}'}_

Planet | Mercury | Venus | Earth | Mars | Jupiter | Saturn
Inx -0.950 | -0324 0 0421 | 1.650 | 2.255
In y -1423 | -0.486 0 0632 | 2473 | 3383
e I P P e it i

Enter the data points, (—0.950,-1.423),(-0.324,-0.486).(0.0),

{0_421,[1_632},{1_65[1, 2_4?3) atwd, (2_255,3_383), into the graphing calculator as follows:
Step 1: Press and select edit option by pressing 1. Now enter each Inx_ in the list
L1, followed by|[ENTER], and, enter the corresponding each weight Iny, in the List L2,
followed b}-' . Then 1t will be displayed as follows:

#J_EHLE TESTS L1 Lz Lz z
1%.. -8e0n | 4ues | o
1 SortAC - 3240 | - 4Ba0
3 Sopt O O, 0000 |
d:iCIrList {5800 | Eassd
o1 SetlUrEditor Effi ﬁﬂﬁa

Li? =

Step 2: Next press| WINDOW)|, and set the window as Xmin—=1, Xmax=3, Xscl=1,
Ymin=-2, Ymax=4, and Yscl=1. Then it will be displayed as follows.

W T HOICI
Amin=-1
AMEE=S
necl=1
Ymin= -2
Ymax=4
¥scl=1
sres=]1



Step 3: First set the STAT PLOT on as press |2nd| [Y=|and then select PLOTS 1 by
pressing the key 1. And set the PLOTS ON option and the Type option as shown in

below figure. Next press|{GRAPH |, to graph the scatter plot. Then it will be displayed as
follows,

Mf% FI:IFJEE Pk n 5
i Eﬂtz i} : Hllz’;;1% Iﬂﬂ o
Rl oy . Vlistilz —
44FTote0fF Mark: B + - :

Figure 1
A scatterplot of the Table2 data 1s shown in the Figure 1.

(b) Now find the Power model for the original data.
Enter the data points, {ﬂ_33?,ﬂ_241),{ﬂ_?23, 0.615), I:l_DCﬂ, I_DEH}),

(1.524,1.881).(5.203,11.862) and, (9.539,29.458). into the graphing calculator as

follows:
Step 1: Press|STAT) and select edit option by pressing 1. Now enter each mean distance

x, in the list L1, followed by ENTER | | and, enter the corresponding each period y. in the
List L2, followed by[ENTER| . Then it will be displayed as follows:

@E:_l EFILI: TESTS L1 Lz 2z
. 2ua06 | ______

1800
e {iiih | Fhs
d:C1rList, £:2630 | 1L8Es
gt SetlrEditor 8.Ex00

Step 2: To find the Power model, y = ax” use the PwrRe z command.
Press|STAT|and then select the CALC Option by pressing the right arrow key. Then,

from the displayed menu select the PwrReg by pressing arrow keys and press ENTER |
Then 1t will be displaved as follows:

EDIT TESTS
JTuae

B: CubickEed

¢ BuartkKed

o Linkediathbx)

S Lnkeg

@i ExPpreg
MPurkeg




Finally press |ENTER 2times. Then it will be displayed as follows,

Furkeg
=S
1 HERZ Y65
h G495

The above Figure show that, the values ofa=~1, and, b~1.5, are obtained from Power
regression, where y = ax
Therefore, the Power model for the oniginal data 1s,

15
y=x"

Answer 33e.

{a) Let x represent the number of years since 1997 and y represent the number of
business users.

Find the natural logarithm ofthe v walues in the given data and organize them in a
table.

x| L] 2 3 4 |5 & 7
In 3 | 0065|165 | 1.95 |3 [3.6% [4.358

Plot the above points on a graph. Since the points lie close to the line, an
exponential model will be good fit for the original data

B‘iln ¥

¥
B
5
(7, 4.38)
4
3 (5, 3.00) (6, 3.69)
31619704, 1.99)
;
(1. 0)_~%(2,0.09)
B -
2 4 |1 2 3 4 5 6 7 8 «x
=2




In order to find an exponential model, first write an equation for the line using
thesze points and the point-slope form.

We know the point-slope form 15 ¥ — ) = m(x — x1), where #2 15 the slope. Eewrite
the equation by replacing v by 1n .
Iny—y1 =mix —x)

Find the slope by choosing two points that lie on the line. Let the points be (1, 0}

and (7, 4.33).
M = 073
7-1

substitute 073 for s, 1 for xp, and 0 for ) in ln y = = me(x — x1) and simplify.
In y—0=073x-1)

In v = 073x 0773

Exponentiate each side using base e and simplify.

0.73x-073
=&

X
=g -0.73 (ED.?E)

0.42(2.08)"

Thus, the exponential model 1z v = 0.48{2.08}1.

(b)

Let x represent the number of vears since 1997 and v represent the number of non-
business users.

First, graph the points (x, ¥

A,

350
300
250 (6, 235) (7, 260)
200 ®(5, 195)

150 (31400, %4 160

100! (297 e

50 ®(1,55)

=50

=100




Mext, find the natural logarithm of the v walues in the given data, and organize
them in a table.

x |12 0314|567
ln p |4 |46 425153 [55]56

Plot the above points on a graph

A

a In y

7

. {7.5.7)
o 5.5.3) .

(3.49) | e e o,
3 o Yus (6, 34)

%2, 4.6)
{1, 4.00

Mow, find the natural logarithm of both x and y walues in the given data and
orgatize them in atable.

Inx |0 069110135 161 17% | 1.95
Iny|4]|46 |45 | 51|53 55|56




Plot the above points on a graph

A

Iny
. i
: (1,95,5.7)

(1.61,53)_ o°
* *(1.79, 5.4)

5/ (110,49 ¢ % 39, 5.1)
s (0.69,4.6)

{0, 4.1
3
2
1

-
- 3 7 3 Inx

-1

Y

On comparing the abowe three graphs we note that most of the points in the first
graph appear to lie on the line.

Thus, we can say that linear function is the best fitting model for the given data.

In order to find the linear model, first write an equation for the line using the
abowve points and the point-slope form.

We know the point-slope form 15 ¥ —y = m(x — x1), where # 15 the slope.

Find the slope by choosing two points that appear to lie on the line. Let the points
be (1, 55) and (7, 260,
260 — 55

7-1

= 342

substitute 342 for e, 1 for x1, and 25 for ) 1iny — ) = meix — x1) and simplify.
¥—50 = 34.2[;': - 1)

= 24 2x—-342455
24.2x+ 208

Theretore, the inear model 15y = 24 2x + 20.8.



Answer 34e.

Consider the following table, which shows the boiling point T of water (in degree
Celsius) for several different values of atmospheric pressure P (in mallimeters of
mercury).

Here, the boiling point of water increases with atmospheric pressure, also at sea level,
where the atmospheric pressure is about 760 millimeters of mercury, water boils at

100°C .

Table 1
P | T |
149 | 60
234 | 70
355 | 80 |
526 | 90
760 | 100
1075 | 110

Use a calculator to create a table of data pairs [h:lP, InT }
Table 2

InP | InT
5.00 | 4.09
546 | 425
587 | 438
6.27 | 4.50
6.63 | 461
6.98 | 470

a) Now draw a scatter plot for the data pairs []IIP:_II:LT) :

Enter the data points, (5.00.4.09).(5.46.4.25).(5.87,4.38).

{6_2?,4_50),(6_63,4_61) and, (6_98,4.?{}) . into the graphing calculator as follows:

Step 1: Press and select edit option by pressing 1. Now enter each InP, in the list
L1, followed by[ENTER] . and. enter the corresponding each weight InT. in the List L2,
followed by . Then 1t will be displaved as follows:

aﬁEgIEHLE TESTS TN T I
it...

e i | degg |~
' Sor ; 3
4iClrList EESin | WELnD

S5t SetllrEditor 6.88 01 m

Lei?y =



Step 2: Next press| WINDOW]|, and set the window as Xmin=0, Xmax=8, Xscl=1,
Ymin=0_ Ymax=5 and Yscl=1. Then it will be displayed as follows.

W I HOICI)
Aamin=-1
amax=_8
Ascl=1
Vmin=4
VYmax=5
Yacl=1

sres=10

Step 3: First set the STAT PLOT on as press |2nd| [Y=|and then select PLOTS 1 by
pressing the key 1. And set the PLOTS ON option and the Type option as shown in

below figure. Next pressm . to graph the scatter plot. Then 1t will be displayed as
follows,

Platz  Plat? [ oot
I;-'% I wmﬂﬂﬁ L= dn | "
2:FTot2.0n e @ |
L=l L nlistily
S'EEEFSW?p Vlistil:
4LFTots0FF Marks B +

Figure 1
A scatterplot of the Table2 data 1s shown in the Figure 1.

(b) Now find the Power model for the original data.
Enter the data points, {149, 6[!] ,(234,?{}),{355, Bﬂ)

[525,9[!},(?6{}, 100), and, (1{}?5,1 lﬂ'), into the graphing calculator as follows:

Step 1: PI‘ESSM and select edit option by pressing 1. Now enter each atmospheric
pressure P, in the list L1, followed by ENTER|. and, enter the corresponding each
boiling point T of water, in the List L2, followed b],.r|ENTER| . Then it will be displaved

as follows:
#H.EF"—E 1ESES T
it..
fSorth( 00 | Fagn |~
3i2grea it | Mo
d:ClrList 380,00 | 100,00
as SetlrEditor 10780 m




Step 2: To find the Power model, T = aP” use the PwrRes command.
Press|STAT |and then select the CALC Option by pressing the night arrow key. Then,

from the displayed menu select the PwrReg by pressing arrow keys and press ENTER | .
Then 1t will be displaved as follows:

OIT TESTS
1

I

Bus
Eub1cEeg
ByartReg
iLinfFegCathx)
iLnReg

Finally press |ENTER_ 2times. Then 1t will be displayed as follows,

Furks3
g=g%x"h
a=13. 1229
bh=.3061

The above Figure show that, the values ofa~13.12, and, b~0.31 are obtained from
Power regression. where T = aP” .
Therefore, the Power model for the original data 1s,

7-13.12P°%.

c)
Now predict the boiling point T of water, when atmospheric pressure P 1s 620millimeters

of mercury.
Substitute 620 for P into the model T =13 .12P"*!_ then_

T =13.12P"
=13.12(620)""
~ 963
Thus, the temperature 1s .

Answer 35e.

{a) Find the natural logarithm of'the v values in the given data and organize them
in atable.

x 10 | 20 | 30 | 40 | 50 | &0
In p | 230 | 248 [ 271 | 322 | 369 | 461




Plot the above points on a graph.

A
In p
g| )
Tt
&
51 {bi), 4.61)
L ]
& o (50, 3.69)
3 zasy | 148323)
‘ (30, 2.71)
2110, 2.30)
=
-20 -10 10 20 30 40 50 60 70 80
.2-
Y
(h) Find the natural logarithm ofboth x and v wvalues in the given data and organize

them in atable.

Inx | 230 3 | 340|365 3921|409
In » 230 | 248 | 271 521 | 365 | 461

Plot the above points on a graph.

"In ¥
b"'.
5 (4.09, 4.61)
.
+ (3.91, 3.69)
3 ® (3.69, 3.22)
(2.30, 2..}1}1. - ®(3.40, 2.71)
2| (3.00, 2.48)
14
Inx
. : -
2 - 1 2 3 4 5 8
=11
=2+
Y
(c) On comparing the above two scatter plots, we note that the points for (x, Iny)

appear more linear than the points for (In x, Iny). Thus, the exponential model
appeats to be best fit for the given data



{(d) In order to find an exponential model, first, draw a line that best fits the data pairs.
A

Iny
gl ¥

x
: ! 1 ! ! ! ! ! ! ! —
=20 -10 10 20 30 40 50 &0 70 80

-2
Y

Write an equation for the line using these points and the point-slope form. We
know the point-slope form 15 v — ) =mix — x1), where 2 15 the slope. Eewrite the
equation by replacing v by In .

Iny -y =mix —x1)

Find the slope by choosing two points that lie on the line. Let the points be
(20, 2.48) and (60, 4 61,
461- 248

&0 — 20

= 0.054

substitute 0024 for g, 20 for xq, and 2,48 fory) inln y—y =mix —x1) and
simplify.
ln yv— 248

0.054(x - 20)
= 0.054x - 1.08 + 248
0.054x + 14

Exponentiate each side using base ¢ and simplify.
_ 0034x+1 4

X
o 1.4 (ED.DM)

= 4.05(1.05)"

Thus, the exponential model 13 y = 4.05{1.05}x.



In order to predict the visual near point for an 80 year old person, replace x with
a0 1n the above equation.

y = 4050105
= 405.496
= 200

Thus, the vizual near point for an 80 year old person 1z 200 cm.

Answer 36e.

Consider the following table, which shows the results of an astronaut’s pulse rate y (in
beats per minute) at various times x (in minutes) after the astronaut has finished
EXEercising.

x| o |24 |6[8[10[12]14
Y (172132 (110 |92 |84 |78 [ 75 | 72

Step 1: Use a calculator to create a table of data pai:a{x, In _}-'} )

X 0 2 4 6 8 10 | 12 | 14
Iny | 515|488 470 | 452|443 435|432 428

Step 2: Plot the new points as shown below. The points lie close to a line, so an
exponential model should be a good fit for the onginal data.

&t Iy
KIT :
(0.5.15)
(10.4.33)
(RAAD I-fﬁ 33 141.1.28)
41 [12.4.32)
3
j L
2.5
“¥
1.5
1 L
0.5
X
U 2 [ 7 8 1 12 4




step 3: Because axes are x and lny, the point-slope form 1s rewritten as,
Iny—y =m[x—x]}.
Next find the slope of the line through (0,5.15) and (14.4.28) as follows:

= Y~ N
xn—x
_428-5.15
T 14-0
~ —0.06

Substitute 4 28 for y,.5.15 for 3,14 for x, .0 for x,

Find the exponential model y = ab® by choosing a point on the line, such as ('[]', 5.15).
Use this point to write an equation of the line. Then solve for y.
Iny—y = m(x —xl)

Iny—5.15=-0.06(x—0) Substitute 5.15 for y,and. 0 for x
Iny-515=—006x-0 Apply distributive property
Iny=-006x+515 Add 5.15 on both sides
y =g Exponentiate each side using base e.
y=e [:e'ﬂ'ﬂﬁ )x Use properties of exponents
y=172.43(0.94)" Exponential model

Thus the exponential model is|y =172.43 (ﬂ.EM]I i
Answer 37e.

The direct variation equation for the variables x and y 15 v = ax.

In order to find the value of @, substitute for x and ¥
48 = a(h)

Divide each term by 6 to solve for a.

ﬁ _ a(ﬁ)

£ )
B =

Replace a with & in v = ax.
y=8x

Thus, the direct variation equation that relates the given values 13 v = 8x.



Answer 38e.
Consider that the vaniables x and y are vary directly, and,
x=—"and y =28
Now write an equation that relates x and y.
The equation y = ax represents Direct vanation between x and y.
So, substitute x =—7and y =281n y = g, then,

2; ; z_?) Substitute 28 for y, and, —7forx
28 —Ta

o R Divide both sides by —7

—4=a

Now substitute —4 for @ in the equation y = ax . then,
y=ax

y=—4x

Therefore, the equation that relates x and y 15|y =—4x|.

Answer 39e.

The direct variation equation for the variables x and y 158 v = ax.

In order to find the value of @, substitute the given walues for x and v
& =g 10)

Diwide each term by 10 to solve for a

6 a(lﬂ)
1010
06 = a

Eeplace a with 0.6 1n v =ax.
v=106x

Thus, the direct variation equation that relates the given values 13y =0.6x



Answer 40e.

Consider that the variables x and y are vary directly, and,
x=35and y=15

Now write an equation that relates x and y.

The equation y = ax represents Direct vanation between x and y.

So, substitute x =35and y =151n y = gx . then,

Yy =dax .
15=ﬂ(35} substitute 15 for v, and, 35 forx
15 _35a
3; 3 Divide both sides by 35
= =a

. 3 . .
Now substitute ? for a in the equation y = ax , then,

y=ax
.}’_31'
7

' ) 3
Therefore, the equation that relates x and y 15|y = = x|

Answer 41e.

The direct variation equation for the variables x and ¥ 15 v = ax. In order to find the walue
of @, substitute the given values for x and v
12=al03)

Divide each tertm by 0.2 to solve for a.

12 _ a[03)
03 03
4 = a

Eeplace @ with 4 in y = ax.
v=4x

Thus, the direct vartation equation that relates the given values 15 v =4z



Answer 42e.
Consider that the variables x and y are vary directly, and,
x=12and y =15
Now write an equation that relates x and y.
The equation y = axrepresents Direct variation between x and y.
So, substitute x =12and y =15in y = ax . then,

y=ax ]
15= ﬂ(]._?.} Substitute 15 for y, and, 12 forx
I5_12a
lg 12 Divide both sides by 12
—=n
4

. 5 . .
Now substitute 1 for a 1n the equation y = ax, then,

y=ax
s,
Y73

Therefore, the equation that relates x and y1s|y = — x|

Answer 43e.

First, we have to find some points on the graph Choose any walue for x, say, =2 and find
the corresponding value of v

_ gD
¥ =&

= .;:,"5

s 40343

Crganize the results in a table.
x| =2 -1 0 1 2
y (40343 (2009 | 1 (0050002




HNow, plotthe points on a coordinate plane and connect them with a smooth curve.
,1; 11.
4501

[ ] A00

Y=

- ! . . : - —p
5 4 -3 -2 1) 1 2 3 4 5
=50}
T

The domain of a function 15 the set of all input values and the range 1z 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 1s the set of all
real numbers and the range 15y = 0.

Answer 44e.

Consider the following function,
y=4&".
Now graph the natural base function as follows:
The function y =4¢" is in the form y = ae™
Here, in this case_a =4 1s positive, and, » =1 1s positive.
50, the function 1s an exponential growth function.
Now find two points that satisfy the function v =4e"

Whenx=0,
y=4e"
y =4
=4
Whenx=1.
y=4&"
y=4é
=4de

=10.87



Plot the points(0,4). and. (1,10.87 ) on the graph and then draw the curve:

(110,87

v=4e

It 1s known that the domain 1s the set of all input values, and, the range 1s the set of all
output values.

Here, the input values are all x-values, and, the output values are all positive y values.
Form the graph, observe that the domain 1s all real numbers, and the range 1s | y>0[.

Answer 45e.

The graph of the functiony = 2&21 + 11z obtained by translating the graph of y= Ee'zx ohe
unit up.

For graphing the function vy = 2% first we have to find some points on the graph Choose
any value for x, say, 1 and find the corresponding value of v

y = 50
r 1477

Cne point on the graph 1z (1, 14.77.

Put another value for x, say, 0 and find the y-value.
y = 24"
= 2

Another point on the graph 15 (0, 2).



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

(1, 14.77)

LX

Translate the graph of v = e one unit up to graphy = De® 4+ 1

(1, 15.77)
(1, 14.77)
J - ztrlx
Flx)=2e"
= X
T4 -3 2 3 4 5

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 walues include all real numbers whereas the

cutput values include only real numbers greater than 1. Therefore, the domain 13 the set
of all real numbers and the range 1z v > 1.



Answer 46e.

Consider the following function,
y=e —4.
Now graph the natural base function as follows:
The function y=¢ " —4 15 in the form y=ae™ _
Here, in this case, @ = 4 1s positive, and, and » =—1 1s negative.
=0, the function 1 an exponential decay function.
First draw the graph for y = ™", which passes through the points(0,1), and_ (1,0.36788)
Plot the points (03—3} . and, []__, —3.63 ) on the graph and then draw the curve y =¢™"
Then translate the graph down 4 units. Next observe that the translated graph passes
through the points (0,—3) . and.(1,-3.63).
The graph’s asymptote 15 the line y =—4 .

50, the graph of the function 1s shown below:

1
IU}

_,..--"
A< |
M —

= o}

ey
y=¢ “—4\, \ 1
I \ - N :- I'..'-‘I_I L
, \ \"“*---.ﬂ 1.0|36T8R)
. . "‘_‘:I:— =
5| -4 3 [ b [N 0 2 3 .
| -
' ~=[043)

It 15 known that the domain 1s the set of all input values, and_ the range 1s the set of all

output values.
Here, the input values are all x-values, and, the output values are all positive y values.

Form the graph, observe that the domain of the functiony=¢™" —4 is all real numbers,

and the range 15|y = —4|.




Answer 47e.

The graph of the function y = 2¢ ~% {5 obtained by translating the graph of vy = 2" two
units to the right.

For graphing the function y = 2¢”, first we have to find some points on the graph Choose
any value for x, say, 0 and find the comresponding value of v,
y = 28"

= 2

One point on the graph 1s (0, 2).
Put another wvalue for x, say, 2 and find the y-value.
y = 2°
= 14778

Another point on the graph 13 (2, 14.78).

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

(2. 14.78)

y=2¢




Translate the graph of ¥ = 2" two units right to graph y = 2 -2

(4, 14.78)

The domain of a function 1s 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 humbers whereas the
output values include only positive real numbers. Therefore, the domain 15 the set of all
real numbers and the range 12y = 0.

Answer 48e.

Consider the following function,
g(x) =0.5¢"" +3.
The function g(x)=0.5¢""+3 is in the form y = ae™ .

Here, in this case @a=0.5 1s positive_ and, » =1 1s positive.
5o, the function 15 an exponential growth function.
First draw the graph for g(x} =0.5¢", which passes through the poiﬂts([l, 0.5). and.

(1,1.36)

Then, translate left 1 unit and up 3 units to obtain the graph of the function
g{x} —(0.5¢"" +3which passes through the points (—]_,3.5) and [D, 4_36}.

The graph’s asymptote 1s the line y=3.



50, the graph of the function 1s shown below:

7, 7
% [
(FL.35) /
(i (] :.';l'f'f1 T
i = X
_E 1 B o I 0 I 3 L]

It 1s known that the domain 1s the set of all input values, and, the range 1s the set of all
output values.

Here, the input values are all x-values, and, the output values are all positive ¥ values.
Form the graph. observe that the domain of the functiong(x)= 0.5¢"" 43 is all real

numbers, and the range 15|y > 3| .

Answer 49e.

First, apply the power property of logarithm. This property 18 given as
log,, o= nlog, m, where e, #, and & are posttive numbers such that & = 1.
Zlogrd—logr 8 = logs 4° —logy B

Mext, let us apply the quotient propetty of logarithm. This propetty 15 given as

log,, — log, mt — log, 2, where m, 2, and & are positive numbers such that & = 1.
#

3
1c}g743 —log, 8 = log?%

= lo ﬁ
.E?S

= log, 8

Thus, we can condense the expression as logy 8.



Answer 50e.

Consider the following expression,
2log5+1log4.

Let b, m and » be positive numbers such thatbh =1.
log, mn=Ilog, m+log, n Product property
log, m" =nlog, m Power property

simplify the above expression as follows:

2log5+log4 =log5® +log 4

Use power property
=log25+log4 Simplify
=log(25-4) Use product property
=logl100
=log10? Simplify; Use product property
=2

Therefore, the answer 1s E i

Answer 51e.

First, apply the power property of logarithim. This property 15 given as
log,, wo= nlogy m, where #2, 2, and & are posttive numbers suchthat & = 1.
lnx+9 111;p‘=111;r+1nyg

Mext, let us apply the product property of logarithm. This property 15 given as

logy wm = log, m + log, #, where 2, # and & are positive numbers such that 2 = 1.
a a

lnx+1lny =lnxy

: a
Thus, we can condense the expression as lnxy

Answer 52e.

Consider the following expression,

2In6—Inx.
Let b, m and # be positive numbers, such thatb =1, then,

hle:]njm—mﬁ_H Quotient property
n
In, m" =nln, m Power property

simplify the above expression as follows:
2In6-Inx=In6"—Inx

Use power property
=n36—Inx Simplifyy
=ln E Use quotient property
x

Therefore, the answer 1s,

>0

X




Answer 53e.

First, apply the power property of logarithm, This property 15 given as
log,, wo= nlogy m, where 2, 2, and & are posttive numbers such that & = 1.
logs 7+ 6 logsx—logs 3 = 10g5?+logsx5—logg 3

Mext, let us apply the product property of logarithm. This property 18 given as
log, wm = log, m + logy, », where m, »#, and & are positive numbers such that & = 1.

logs 7 +logs x° — logs 3 = logs (7 %) —log, 3

= log, T - log. 3

MNow, let us apply the quotient propetty of logarithm. This property 15 given as
log, - log, »t — log, =, where s, #, and & are positive numbers such that & = 1.
a

&
log. Txt - log, s = log??x

6
: X
Thus, we can condense the expression as log — |

Answer 54e.
Consider the following expression,
log8—2log2?+4logx.
Let b, m and # be positive numbers such thatb=1.
log, mn=Ilog, m+log, n Product property

log, m" =nlog, m Power property
m :
log, — =log, m—log,n Quotient property

H

simplify the above expression as follows:

log8—2log2+4logx =log8—log2? +logx* Use power property
=log8—log 4 +log x* Simplify
= lﬂg% +logx® Use quotient property
=log 2 +logx* Simplify; Use product property

= log 2x*
Therefore, the answer 1s,

log 2x*|.




Answer 55e.

STEP 1

STEP 2

Let x be the number of toppings. Eepresent the problem as a verbal model.
Then, translate it into an equation

Cost for Cost per Humber of
; _ _ Total fund
the pizza topping toppings
(dollars) + [dc}llars) - = [dollars)
U U U U
11 + 2 - x = 18

solve the inequality.
114+ 2x = 18

subtract 11 from both the sides and sunplify
11+ 2x-11 = 15 - 11

2x =7

Divide both the sides by 2.

gt

2 2
r = 35

Thus, you can order a mamimum of 5 toppings.





