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CHAPTER (14)

Exponential Growth

For the function y = ab*

\/

=< v

o Ifa>0and b > 1 the function represents

exponential growth.

o Ifa>0and 0 <b <1 the function represents

EXPONENTIAL AND LOGARITHMIC FUNCTIONS

14.3 Find the range of the function

A
y

A

[ AN
c ;&

B
Dy

exponential decay. The range of an exponential function
is y > 0 but f(x) reflected over the x-axis

therefore the range is R~

o y-interceptis (0,a)ifa =1 —> y =Db"
and y-intercept is (0, 1)

L You can also use horizontal line scan »C
o Domain is all real numbers (—oo, oo)

» Range is all positive real numbers (0, o)

: : 4x-2 _
¢ The horizontal asymptote is y =0 144  Find the value of xif 7 =49
O m B
1 X
14.1  Find the y-intercept of the function y = (—j 5 DE
1 4x-2 —
B (10) B (50 7=
74x—2 — 72
1
\ c N(URY E(O,;j 4x-2=2 x"=x">a=b
. - 4x — 4
Compare y = (l) to y = ab” 1 .
3 X = B
—>a=1 . e A6x-3 -3
s yeinterceptis (0, a) - (0,1) 5>C 14.5 gd the value of x if 3 o =27
1 2
142  Find the domain of the function f(x) \ ) B
B }7? - 36x—3 — 27—3
/_; 6x-3 3\73
37 =(3)
36x—3 — 3—9
6x —-3=-9
6x=-06
\/ +
R B -

The domain of an exponential function
is all real numbers — R

You can also use vertical line scan =>A
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EXPONENTIAL AND LOGARITHMIC FUNCTIONS

—

x-11 N\ N
14.6 Find the value of x if 8(— =27 14.8  Find the value of x if _ | 1
3 > 25
32
_2 E_4 ﬂx>—4 Ex<_4
) D \ x>6 B x<6
x+1 x—1 1
2 —
8(—) =27 2> 32
3
. N 1
[ 2) L 27 27 s
. - 25
3 8
5 Tl 33 2x71 > 275
3) =— x=-1>-5 b>1
23
A
2 x+1 = 2 3 X > _4 »
SAxH a3 x (bj 149  Find the value of x if [ | \*~!
» > a b . ind the value of x if (1 1
J— = J— — = J— > —_
) -5 G- 3 >%
x+1=-3 Ax>-4 x <-4
x=-4 S.p Bx>-6 B x<6
x—1 x—1
_ 3 __ . 1) -4 (1] L
14.7 Find the value of x if (S)X_l - P 32 ) > 95
1 x—1 1 S
1 B —| >
L ) = 2 2
. . x-1<5 0<bh<l
We can try the options and substitute
for the value of x or solve xX<6 D
3 1 B 35 3 - = =3 Logarithmic Functions as Inverse
—(5)" —(5)" 1
( ) ( ) B ¢ Alogarithm base b of a positive number x satisfies
+3(5) =+3 the following definition.
(5) =41 Forb >0, b #1, log,x=y ifand only if " = x
gl _ (5)0’ 50 _1 log,, x=logx if b=10
1410 _. .
x=1=0 Find the value of x if log, x = 4
x = 13>A | A RP: B EY
& 27 D[
" = 4 =
Exponential Inequalities log, x =4 3=
= 815>B
b>1 b* >b" <> x>y
1411 Eing the value of x if log, 16 =4
0<b<l1 b* >b" <> x<y AP A:
3 [ D P

x'=16 —> x=2 =-B
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14.12 What is the logarithmic form x-intercept (1, 0) Standard form
of the equation 100 = 10° f(x)=log, (x —h)+k
Range: x —h >0

vertical asymplote x =0
Y log,,, 10=2 B log2 =100 Domain: R" — (0,00)

-intercept <> [ (0),
log100 = 2 B log, 100= 10 Range: R—> (o) mereent > J(0)

x-intercept x =/

Compare x =b" — log, x=y
100 =10> — log,, 100=2

14.16 Find the x-intercept of f(x)=log, x

— log100 = 232>C B 0.1 [0, o)
N\ 9 (0. -1 -1,0
14.13 What is the exponential equation of log i =3 . ( ) E( )
s - 27 This is the parent function of the logarithmic
(A (%j = x E X' = 2% Function and the x-intercept is (1, 0) =B
8 k2
C 3“' = 327 =)
N C R B57-»
C log, x=y =b" .
ompare 08, ¥x=y = x=b 14.17 Find the y-intercept of / (x) =log, (x +4)+7
8 ;8
log, — =3 xX'=—
og, > X=o =C Bo Bo
1 DK

1414 What is the logarithmic form of 1 = 3°

The y-int tis £ (0

log31:0 Elog.3=0 e y-intercept is 1(0)

log,0=3 B 1og.0=1 S(x)=log, (x +4)+7

Compare x=b" — log,x=y f(0) =log, (0+4)+7

1=3" - log, 1= 0=>A = log, (4)+7
=247

14.15 What is the exponential equation of log, 7 > _9 =A

B <7 B <5

5°<7 B7=<s

= Yo o . =
Compare log, x=2y — b'<x 14.18 Find the inverse function of /(x) = log; (x + 3)
log, 725 — X' <73>A A I g 5-3

Graphing Logarithmic Function 43 E Y3
® The logarithmic function with base b, log, x = yis

the inverse of y = b*, therefore their graphs are

reflections of each other in the line y = x
S (x) =logs (x + 3)

y = log (x + 3)

. 5=x+3
—)V'5
5=y +3
/ﬁ y=5-3
f(x)=5"-3 =B
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N\

14.19 Find the range of the function of 14.22 Determine the different value
£(x) =log, (x + 3) Y log, 27 B log; 125
2 g ~ log, 16 ) log, 64
R O z .
— = option C) log, 16 =4
Recall for the logarithmic functions . . -
. X Since 2" =16
Domain : R™ — (0,0) other options equals 3~ =>(C
Range : R — (-0, )
»A 14.23 Evaluate log, 125 N
2 3
Properties of Logarithms u ; E E
If b, x,and y>0,b#1,and Pis a real number then 4 D 3
\ 3 4
Product Property log, xy = log, x + log, v
Quotient P ], . log,; 125 = log,; 25 x 5
uotient Prope Al - )
perty log, B log, x —log, y =log,; 25 + log,; 5 1
Power Property log, x” = p log, x -1 +% J25 =252 = 5
log,1=0 4 1
2
log, b=1 _3
) »B
log, b* = x
14.24 Simplify 3log, x - log, (5x + 2) N\
14.20 Evaluate the logarithm log, 7% ' >
A E7 n 10g75\v—j2 E lOg?Svc+2
49 7 : ’
X
1 ~ 3
@ 35 DE N %8135 Bl log, x*(5x +2)
Use logs b= x — log77% =35 3log, x — log, (5x + 2) = log, x* — log, (5x + 2)
= log, -
»C S5x + 2
=B
1421 Evaluate the logarithm log, 3*
9 o 14.25 Evaluate log, — h
24 o 125
27 (D ¥ A K B -3
24 2%12 1 -1
log, 3% = log, 3 ; E EY
N - -
= log, (3“) N\
=log,5°°
=12log, 9 3log. §
= —3log; *
=12x1=12 5s
=D =-3x1
-3 =B
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N [1429 ¥ £ (x)=logx, 10 < x <100, N
14.26 Evaluate 4log, 16 + log, é then determine the correct inequality.
| ARK B-13 B i</(x)<2 B o</(x)<1
\ 11 D
i g 1< /(x)<10 10 < f(x) <100
4log, 16+ log, == 4% 2+ log, (2) \__d ) = &)
8 + (=5)log, 2 10 < x <100
=8+ (—5)log )
s s £(10) < f(x) < £(100)
3 ) log 10< f(x) < log100
=D 1< f(x)<2
1497 SImplfy (x +5) — logx+dlogx A
A logx(x + 5) B log(_\- +:) )
* Y- 14.30 Find the value of xif —2 + 3log(x + 4)=16
log x+5 B log

log(x + 5) — logx’ + 4logx = [log(x +5) - logxq + 4logx

= logx J: > + log x*
X
_ log(x + ?) x*
X
=logx(x +5) »A
14.28 Evaluate log,,,, 10
-1 1
a5 g ;
3 | D K]

10°=1000 — 1000 =10
1

10,090 10 = 10g, 49 1000°

|
= g 10g1000 1000

1

1
— X
3
L
3

=B

B 638 El 60
[ 238 B 36
—-2 +3log, (x +4)=16
3log, x +4 =18
log,x+4=6
2°=x+4
64=x+4
x=060 B> A
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14.31 Solve the logarithmic inequality \
logg 4x > log, (6x — 4)

B <2 B «>2
()<x<% D] §<x<2

AN

Step 1, since b >1

dx > 6x — 4
4> 2x
2>x

Step 2, the logarithms should be
greater than zero

log, 4x
—>4x >0
x>0
log, (6x — 4)
—>6x—-4>0
6x >4
2

.\'>§

Option D satisfies the three inequalities.

=D
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