What is the difference between the two graphs?
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Log Functions Day 7:
(2.15) Semi-log Plots

Homework: Semi-log Plots

Quiz Next Class:

e Solving Log Equations

e Solving Log Inequalities

¢ Solving Exponential
Equations

¢ Solving Exponential
Inequalities

e Finding inverses of
log/exponential functions



The one on the right was linear at the edges! We couldn't

even telll Why couldn't we tell?
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Graphing with Linear Scale vs Graphing with Logarithmic Scale
Let's graph f(x) = 2% yA
140
120
100
80
60
40

20
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On a semi-log plot, equally spaced vertical axis values are proportional.

— e £

0 1 2 3 4 5 6 7 & 9 10 o 1 2 3 4 5 6 7T & 9 10 0 1 2 3 4 5 6 T 8 9 10

Greenlinesat1, 3,9, 27, 81, 243, 729 Blue linesat 1, 5, 25, 125, 625
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Let's practice plotting points

Plot:
1000 %A) (5’3)
B) (8,120
100 o< (32 . )
{ B=
E %gc) (4.5,100)
%) (2,1)
10
i 4 ) (1,80)
. 4D F) (5,=1)
1 2 3 4 5 6 7 8 9 10

\.a

-

100 \
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Let's practice plotting points

100

]
=
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10

Plot the point (3,50)



Let's practice reading points

1000

vy)

100

0

10

3

)
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10

Find the coordinates for each point.

b= (4,601
B= (6.5, 300)

“=(8,1)
p= (2.5 2)

E =



Useful things about semi-log plots

e Useful thing #1: You can see the difference in output values for small or large input

values to exponential functions.

e Useful thing #2: Exponential functions appear linear. So, if data appears linear on a
semi-log plot, you know the data could be modeled well by an exponential function!

1000g

;

100

10
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Plot:
A) (0,800)
——

B) (1,550)
C) (2,360)
D) (3,240)
E) (4,160)

F) (5,106)

G) (6,70)
H) (7,50)
1) (8,30)
1) (9,20

K) (10,15)



There are only about 4 things you need to know about semi-log plots,
so at the risk of repeating myself...

e |f you have data that follows an exponential model, the semi-log plot will appear linear
e |f the semi-log plot appears linear, you have data that will follow an exponential model.
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A little less talking and a little more math...

Check out this graph of f(x) = 5(3)” plotted with a logarithmic vertical scale.

10000 | wonder what the slope and y-
intercept of this line are...
1000 S(O(OQ (ookS
100 ik e Cj\ 5
10 S
I\ Fial U¢l\AQ (Ooks
li ke

0.7¢,
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There are only about 4 things you need to know about semi-log plots,
so at the risk of repeating myself...

e |f you have data that follows an exponential model, the semi-log plot will appear linear.
e |f the semi-log plot appears linear, you have data that will follow an exponential model.

e For y = ab”, the corresponding linear model has slope log,, b (wheren > 0 is
whatever is the ratio between your equally spaced vertical axis tick marks)

e For y = ab”, the corresponding linear model has initial value log,, a (wheren > 0 is
whatever is the ratio between your equally spaced vertical axis tick marks)
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A data set that appears exponential is modeled by the function f.
When the data are represented using a semi-log plot, where the
vertical axis is scaled using a base 3 logarithm, a linear pattern is
apparent. The linear model€orresponding with the semi-log plot has
equation y = 2x + 1. Find an expression for f in the form f(x) = ab*

X
- Plx)- (ﬂ

_’——-"_—
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A data set that appears exponential is modeled by the function f given
by f(x) = ab*. When the data are represented use a semi-log plot,
where the vertical-axis is scaled use a natural log, a linear pattern is
apparent.

If the slope of the linear pattern is negative, what does that

imply WValue of b?
\ \
1| \ *

€ \
= O\ CA Fov’\f’r\ﬂ o)

1 \T\w \\ hecoy

_ o,
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A data set that appears exponential is modeled by the function f given
by f(x) = ab*. When the data are represented use a semi-log plot,

where the vertical-axis is scaled use a natural log, a linear pattern is
apparent.

If the initial value of the linear model is positive, what does that imply about
the value of a?
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A data set that appears exponential is modeled by the function f given

by f(x) = ab*. When the data are represented use a semi-log plot,

where the vertical-axis is scaled use a log base 5, a linear pattern is
_—_

apparent.

If the slope of the ijear pattern is 2, find the value of b

@, 7\\4/ \\\ \\ §loEQ: \ogn\o
” 1 -
5’ \ \ \CD \\‘7 Z /@56
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A data set that appears exponential is modeled by the function f given
by f(x) = ab*. When the data are represented use a semi-log plot,

where the vertical-axis is scaled use a log base 5, a linear pattern is
apparent.

L . .1 ..
If the initial value of the linear model is py find the value of a
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Day 5 Solving Log Equations HW

PDF

Day 5
Solving ...
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Solving Log Equations (2.13) Homework

For questions #1-10, solve the equation. Remember to check for extraneous solutions.

1. 3log,(x —3)+1=13 4. logz(x +3) —logz(x —3) =1

log(S;xHS 9 5. logs(x —2) —logz;(2x+1) =10

2.

3. In(x +4) +In(x — 3) = In(18) 6. In(x)+3In(2) =In(x? +12)

CBHS AP Precalculus 2025/26 — Logarithmic Functions, Day 5 HW
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7. 2logg(x + 1) =logg(x + 7) 9. 2log,(x —2) =log,(3) + log,(8 — x)

8. In(2x+5)—1=1In(5) 10. logz(x — 1) = 3 —logz(2x + 1)

11. Consider the functions f and g given by f(x) = logs(3x + 2) and g(x) = logs(x — 1) + logg(x + 6). In the
xy-plane, what are all x-coordinates of the points of intersection of the graphs of f and g?

12. Let f(x) = log,(x — 1) and g(x) = log,(x + 2) — 1. Find all values of x where the graphs of f and g
intersect.

Li = (IOQX) -3(l0g,% )

13. The function g is given by g(x) = (l0¥, x)? — 3(log, x). Find all input values in the domain of g that yield

an output value of 4. Ll ) A 5 A
O: /\ A -4

CBHS AP Precalculus 2025/26 — Lo rlthmlc F ns Day H

A A
[ 1oa (‘4\ (Ina NA= (—'/\
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A= M
{log )

Log Equations HW Answers X = | 6

1.

© ® N L AW N

e ol el =
w N = o

CBHS AP Precalculus 2025/26 — Logarithmic Functions, Day 5 HW

x =19

-2

10
x=5
x=6
No Solutions
x=2,6
x=2

5e-5

- 2
x=5
.x=4
x=2
.x=4
x=16 G|

X==5
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Y= 5



CBHS AP Precalculus 2025/26 — Logarithmic Functions, Day 5 HW
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Day 6 Exponential and Log Inequalities HW

ﬁ. Day 6 Exponential and Log Inequalities HW

Exponential and Log Inequalities (2.13) Homework

L Len ) = 24 logs [ - 4], Find oll z-viass far which f(x) < 3.

2. Let gix) = 20— 4e”. Find oll values of x for
20-YeX |2 G—-X—$_>
20-4p* = (WA "2
Z0-Ye” LI'I. w12
¥ -8 20-4(1)e 12 z‘)’_:é L)"’LIZ
-2 B O T )
3 Lenflx)= FI 2} and glx) = of k) ke than
e cunpun ot ()

X¥E>D

y+270
§>X%

le

oy 28 Dlop b 2y, (1) )

'O (8 Flogy (e (4x#1)

\'%U ) “MO? (1)

the cuitput of |’ egative.

n m,rn-n.ml_ DS gyl &
o o all woluas of X for which .l(] ‘]

b Find all volues of ¥ for which [ix) < g{x)

5 Lot flx) = 5% — 4_ Find all input values for which o

(- Y*S) Xr7) =

CESS AP Precalculus 2024/25 - Lagarit netiens, Day 6 A L,t Y"' \
X 6x Hb = Yyt |
& Lot flx) = log[x + 2} and glx] = lagg{x — 3) + 1. Find all x-values for which fx)  g{x). 0 - Xl,zx —\ 5
0= (X-s) (¥+3)
X=5 N
T et £l = loga (11— )= Jogax + 1, Find ol vaboes ot & for which £{x) = |
S _
log 32-
& Lot flx) = 10 = bogs (2], Find £ 775 O\? 1 g

A Lot gix) = =2 4 5 logy(4x). Find o funetian b that satisfies (9 « W3 ) = (d « g1z} far all

Hovalues.

D (% vﬁ) i Rrju{ o oo)‘ )Jg
WIS (8,99) ) 77> - /2
e 3'9 (= g) ZI@L( )

RN 0on -77

Find =" [x).

[\77 (xe)

T )y X 3, ()

Ex xpors e ‘rcl nd Log Inequalities {2.13) HW Answers\ - X;g [O (;[_‘_g\\
im', 610 = gé: K,gvl éjz H
L 7Lz

. [zn)
& 7)) = 75PN
o Ky =gt = L)

"o Domainof £: (8.} Range of [ (-, )
b Domainof [~%: {~w,x) Rongeof ' (8,)
e f(12}=0

a [12)=72

e [N =42i+8



o

Exponential and Log Inequalities {2.13) HW Answers

(14]
(In2, )
(-22)U(6.10)
o (-3]

> up

17 () = 7(5)"
M) =) = L

© mam

o Domainof [ (6, ) Range of [ (~,e)
b. Domainaf [~F: (~w.) Range of [V (8,)
e f(12)=0

a f12)=72

e (=240

CBHS AP Precalculus 2024/25 - Lagarthmic Functicns, Day 6 KW
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3ﬁv\

6. Let f(x) = log,(x +2) and g(x) = log,(x — 3) + 1. Find all x-value ffmhf() g()? H’
03 km) 2 logL X’BV J g
><+2?0 '3>O
X'>-7 x> 2
/Dﬁlbch) - {ogaG}) | 09 3¢ lon.g ¢
/ ()(%Z) -|o (5(,3> - / 2. Someﬂ/\j 5 F
(27( (jl >>_ \ ES/DQ)
Sl L5
WL _
- L
y#l; ZKX/EB
KrL= 20

3= A



Let f(x) =5* ~1 — 4, Find all input values for which the outputj r\wegatlve
53( | L{ O

0" M= 0

D

Oj /O

X- >

ij - L'r 5 \,1 LO Sc’—L/( LO
> % % e O Mesgle

X/ - lOﬂS UVV\bU L/LU

", Oﬁ\"‘



Let f(x) = log,(x + 2) and g(x) = 5 — log,(10 — x). For what input vallles is the output of £1x) less than
the output of g(x)?

log (x2) & O “’Oj , L)

T U A S
o, - 10?2 = 2z & 1D
Xt =% 20
X>-717 —x >-lp

b,

o0 4y, () =2
lOﬁz((sz)[W-x)) =5

(X*Z} (lO*%) - %Z

—XEr3 % 20 = 2L



