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Find the amount of money vou will have after 10 years if $15,00(
invested in accounts paying G‘/}/mtarut compounded:

a. Annually /5‘000({-'- OOQ H F( 'l'&-)

#zc, 86272

b. Quarterly

4o
A= 15000( I40. ¢5

¢. Monthl
N A ;73/0 29 %) >
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d. Daily ""y\
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When doctors prescribe medicine, they must consider how much the drug's effectiveness will decrease as time

receiving enough medicine and must be given another dose. If the initial dose was 250 mg and the drug was
administered 3 hours ago, how long will it take for the initial dose to reach a dangerously low level of 52 mg?

(approx. 30.61 hrs)
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Check-Up...

Your baby brother has an ear infection. The doctor said there are probably 50,000,000
bacteria in his left ear. The penicillin the doctor prescribed will kill 7% of the bacteria

every hour. How many bacteria will be in your brother’s ear in 5 days?
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The original weight of a certain radioactive substance is 100 grams. After

2 hours it decays to 12.5 grams. Find the half-life of this substance.
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Glenn and Arlene plan to invest money n t

for their newborn grandson so that he has

$20 000 available for his education on his H = P ( /+ —C

18th birthday. Assuming a growth rate of 20000 _ () n 2 ( /%
7% per year, compounded semi-annually, ( ’ 1- 9_2)

how much will Glenn and Arlene need to =

invest today?

O |o-s 2t
e, y=paa
\_]7 20000;6)(/'0_35>1(19

X0z
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Nickel-65 (Ni-65) has a half-life of 2.5 h.

How long will it take for a sample
of Ni-65 to decay to 1/1024

of its original mass? %?
tlo 2 mM=x (L
\»‘3_)‘ /024 x( Z>
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Logarithmic
Functions

Did You Know?

Logarithms were developed
independently by John Napier
(1550-1617), from Scotland,
and Jobst Biirgi (1552-1632),
from Switzerland. Since Napier
published his work first, he is
given the credit. Napier was
also the first to use the
decimal point in its

modern context.

Logarithms were developed
before exponents were used.

It was not until the end of

the seventeenth century that
mathematicians recognized that
logarithms are exponents.
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Recall some knowledge about inverse functions...

*Inverse functions is the set of ordered pair obtained by interchanging
the x and y values.

f(x) f1(x)

*Inverse functions can be created graphically by a reflection on the y =
X axis.

—h
]
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Word association game....

Addition ... inverse process

Multiplication ... inverse process

Squaring ... inverse process

Sine ... inverse process

Exponential ...  inverse process

. 2?

. 2?

22

22

. 2?
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Let us graph the exponential function y = 2%

*Table of values:
i

10
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L et us find the inverse the exponential function y = 2%

*Table of values:

0125 -3
0.25 -2
05 A /./

1 ]
2 1
< 2

11
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*Next, you will find the inverse of an exponential algebraically
*Write the process in your notes

base
y =a* !
Interchange x >y X = ay
X=a¥
* *We write these functions as: exponent

-x:a}"\— y= |ogax

y = log_x

/09 e§ponent }Jase

May 08, 2014
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IMPORTANT NOTATIONII e

Exponential Form

May 08, 2014

Did You Know?

for a logarithm is
called an argument.
For example, in the
expression log, 1,
the argument is 1.

Logarithmic Form

x=a’ is writtenas... y=log,x € readas..
Saw “p is the X “log of x to the basea”
a ay, “p 1s the exponen
g? y, The base ato ” to which you raise the
€& exponent y 15 x. base  to get the a>0and a #1
answerx.”

13
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Example 1) Write the following into logarithmic form:

a) 33=27 > logs;27=3
b) 45 = 256 > log,256=5
c) 27 =128 > log,128=7
d) (1/3)*=27 » 10g4,327=X

May 08, 2014
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Example 2) Write the following into exponential form:

a) log,64=6 > 20=64

b) log,55=1/2 > 2512=§
c) logg1=0 > 80=1
d)Iog1,:§=2 > (113)2=1/9

/oag 37:7<

S EQ'\Y-DO‘\{"O \,0\\0& PXPONU\T
i | f“NqH‘ [N 27> //

\\
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Example 3) Find the value of x for each example:

a? log4327 = X (;;)
(=21
e 1 R

3

c) log,(1/9) = 2 X=-3

g
X

-
-

d
3

b) logsx = 3

Y
S =X
/LS‘)(

d) logsx =0

3%=x
[ =x

16
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What is log 1000 ?

Since our number system is based on powers of 10, logarithms with
base 10 are widely used and are called common logarithms. When
you write a common logarithm, you do not need to write the base.
For example, log 3 means log 3.

So now after reading the
above...What is log 1000 ?

/03 [ :>/07'= /7

/O} (1=/).2}

/ 0%
CWMM ( Rate /o>
_ Nqﬁwo\) )
S “o (&t‘e Q"
/b""’éf
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Review...

logarithmic
function

 afunction of the form
y = log, x, where
c>0and c# 1, that
is the inverse of the
exponential function

y=c

logarithm
« an exponent

* in x= ¢ yis called the
logarithm to base c of x

May 08, 2014

common logarithm

* alogarithm with
base 10

18
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Key Ideas

® A logarithm is an exponent.

@ Equations in exponential form can be written in logarithmic form and
vice versa.

Exponential Form  Logarithmic Form
x= ¢ v=log x

@ The inverse of the exponential function y=¢* ¢ > 0,0+ 1, is
x = ¢ or, in logarithmic form, y = log_ x. Conversely, the inverse of
the logarithmic function y = log_x, ¢ > 0, ¢ # 1,is x = log,_ y or, in
exponential form, y = ¢

@ The graphs of an exponential function and its inverse Z SN EE
logarithmic function are reflections of each other in the 4 .
line y = x, as shown. +

2 . d

@ For the logarithmic function y = log, x, ¢ > 0, ¢ # 1, .

= the domainis {x | x> 0, x € R} S a ;.d T
. So)] v dg, [x

= the range is {y | y € R} Ix 2

= the x-intercept is 1 i a

= the vertical asymptote is x = 0, or the y-axis AR N

o A common logarithm has base 10. It is not necessary to write the base
for common logarithms:

log,, x = log x

May 08, 2014
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May 08, 2014
What is the value of {‘
any logarithm with an RS
argument of 17 Why? E’_?QDPQF
General Properties of Logarithms: Ifa=0and a=1, then..

(1) log, =0

(11) log, a™ =x

log X
QL de B /\/\ (i) @ = x

/an\/\/\: /0 X 7X:77l

/000,7-5%

7 :3%

20
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Check-Up Time...
Evaluate each of the following:

1. log, 8\/5’;)( "
Dx::. %\[57_ (03 la
2 Y

Y\: 3 s/ P
°=3(a)
%< g%

x=1

< 1

3. logsE ., bLM
/09$ 3_3 :ﬂ
=3

May 08, 2014
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Laws of Logarithms

l[lid You Know?

The world's first hand-held sdentific calculator was the
Hewlett-Packard HP-35, so called because it had 35 keys.
Introduced in 1972, it retailed for approximately U.5. $395. Market
research at the time warned that the demand for a pocket-sized
calculator was too small. Hewlett-Packard estimated that they
needed to sell 10 000 calculators in the first year to break even.
They ended up selling 10 times that. By the time it was
discontinued in 1975, sales of the HP-35 exceeded 300 000.

May 08, 2014
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Laws of Logarithms: Ifa>0, M >0, N>0andn &R then...

1) Product Law = the logarithm of a product is equal to the sum of the logarithms of
the factors.

PROOF: Let log, M =5 and log, N=c¢
SO (r'b =M a‘ =N
then,

log,(MN)=log,(a” ®a®)
~log, (a"*)
=b+tc

log, (M¥) =log, M +log, N

examples: a) log,, (6 9) b) log, 12 + log, 7

109 6t log 9 /ojn('z*‘()
/0)1(9‘/)

23
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2) Quotient Law = the logarithm of a quotient 1s equal to the logarithm of the
numerator minus the logarithm of the denominator.

PROOF: Let log, M =b and log, N=c
SO a® =M a‘=N
then,

(MY [a®)
~ |=log,| —
N a’ )

= log, (a"™)
=b-c

A

=log, M -log, N

A,

I A

97
examples: a) 102;‘ @ ‘ b) log, I5-log,3 «¢) 10210‘

e
\ J /

Pl ON(3) fl -y

24
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3) Law of Logarithms for Powers = the logarithm of a power of a number 1s equal to
the exponent multiplied by the logarithm of the number

PROOF: Let log, M =5
S0 ({b =M
then,
log, M? =log,(a®)?
= log, (a”)

:bx}_)

log, M* = p<log, M

examples: a) log,, 8° b) 2log, 5 ¢) logs /125
! R
R 3 /095. /S

-0
s
-
co
¢

/023 S

I
>
-/
v
W
| —
~~
W
S~—
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Example 1
Use the Laws of Logarithms to Expand Expressions

Write each expression in terms of individual logarithms of x, y, an:

a) log, %

b) log_ /=¥
9

c) lﬂgll 1

2)

X'y
d) log, e

() / o&bx —Jo (%9 (b) / °Ys (Ybl\/“ ( o?:<)(\‘vy_\ll>

IayA |
> /33 (X%) /Ol\‘xif/o

1 (4
z@sx +/00°“>)‘> I

i

el

26



Attachments

Q Review - Practice Test for Sinusoidal Functions.doc

Q Review - Trigonometric Functions(3)(4).doc



[image: image1.jpg]Trigonometry and 3-Space 122 <

Unit Test: Trigonometric Functions Sept. 2004

L Multiple Choice: Shade in the letter corresponding to the correct solution on the scantron sheet provided. [0}

1. In which quadrant would the terminal arm of the angle ~35 587° lie?

[A11 B2 i3 14
2. Determine the period of the sinusoidal relation described by the mapping (x, y) - ﬁm_m 6-34°,~3y+ Nu s
[A] 7200° [B]20° [C]120° D] 18°

3. The graph shown models a trapeze artists distance from a support beam with respect to time as she swings back and forth.

What is the amplitude of this graph?

[Al5 [B] 10
[c]14 [c18
ﬂw,:m@ i
at s the principal angle of 34377 [A] 197° [B1-197° [c]163° [D]343°
' iven that the ordered pair (-2 , 4)lis on the terminal arm of 6, determiae the value of sec6
1Al ,J% Bl-5 s ‘1 %
6.1f sin 8 <0 andsec 9> 0, then the terminal amm of 9 lies in which quadrant?
[Alt ®B12 [cs D14
7. Which of the following graphs would you classify as periodic, but NOT sinusoidal?
[Al ] [} (]

.
i [Alz=9 Blx=4
T 2 [Cly=9 Dly=4
e A 4 o %
9. Bvaluate:  csc192°
[A]-0.2079 [B]—4.8097 [C]-1.0223 [D]-0.2984
10. Given that sec@ HIM. and sin §< 0, then the value of tan §would be 3
1 11 41 41
= e fll g
11. How fast, in cm/s, does the minute Kiand on a clock rotate if it is 8 cm in length?
[A]0.84 cmo/s [B] 50.27 cm/s HQ 3.35 cm/s [D] 0.13 cr/s -
12. Given that tanez = —4.7046 and 0° <o <360°, find all possible values of ¢ .
[A]78°, 102° [B]-78°, 102° —[crie’, 282° [D] 78°, 258°
/' smmine the period o the graph shown below:
Q4
[A]16° B2
~,
112 D] 22.5°

14. An angle in standard position whose terminal arm lies on the x-axis i...

(] co-terminal [B] undefined [C] quadraatal [D] negative

15. Which of the following equations has the correct phase shift for the graph shown below? ‘

(A1y=1sia3(0+80%)-1 By =2sin3(o+209 -1

[y nwmiwﬁwgnv\_ ol nuwa&@ -80°)-1

16. Given that sin§ = \m. determine the measure of @ given that 270° <& <360°.

2
[B]-45° ¢ [C1330° [D]315°

[A] 45°
17. Which of the following sinusoidal relations describing height versus time would have a period of 10 seconds?
[A] h=-2sin10(~2)+1 [B]2=10sin36¢ - 2
1

T el
] N_uu%sww?é [D] h=-10sin v +36

18. Hillary is riding on a Ferris Wheel. Her height above the ground in metres with respect to time in seconds s represented
by the graph below, What would be the radius of this Ferris Wheel?

‘Helglityéisos Tme-m ErspVieat
4 [A}J45m B]5m
s
=2
: Clim D] 4m
s
19. What is the value of sin* 630° — csc(~ 270°)+ cos* 180° 7
[Al1 [BI-1 [cio 13
20. What is the range of the sinusoidal relation y =~3c0s@ +5 ?
[C1-35ys<8 [Pl -35y<5

[A] 2sy<8 [B] -3<y<3

2. Given the graph shown:

(i) Write BOTH a sine and cosine fiinction that would describe this graph. “
(if) Write a mapping to indicate the transformations necessary to map the graph of y = sin @ to the graph

shown above. 21

3. Sketch at least one full cycle of the following sinusoidal relation: ~ y +2 = 3sin(30 - 457) [l

en Response: All work is to be shown in the space provided.

1. Without the usé of a calculator evaluate the following trigonometric expression. Express answer in simplest form; and.

‘provide sketches. is1
c0s” 690°tan(~135%) + 560 240° — cos(~450°)

4. During the recent hurricane in Flotida a boat was observed floating up and down on the huge waves created by the
‘winds from the storm. A local meteorologist starts a stopwatch and observes that 2 seconds Iater the boat is at the crest of a
wave, 12 m above the normal water level, and 5 seconds after reaching the crest the boat arrives at the trough of a vave,

6 m below the normal water level. Where would the boat be located in reference to its normal ‘Testing position 2 minutes

and 33 seconds afier the stopwatch is started?
(Include a graph and a trigonometric function that defines the graph) 51
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Review: Trigonometric Functions


1. Determine the principal angle for each of the following:


    (a) 1839o


(b) – 3547o

2.  Evaluate each of the following without the use of a calculator (Draw reference Δ’s)


    (a) 
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(b) 
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3.  Indicate within which quadrant the terminal arm of each of the following would lie.


   (a) 34 378o


(b) 
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4.  Evaluate each of the following using a scientific calculator:


    (a) tan 128o


(b) csc 247o


(c) sec(- 38o)


    (d) cos θ = 0.7771

(e) 

[image: image4.wmf]4301
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(f) 
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    θ = ?  


5.  If the ordered pair (-4, -2) lies on the terminal arm of angle θ, then determine the 6 trigonometric values of θ.


6.  Find the exact value of 

[image: image6.wmf]sec


q


, given that θ is a second quadrant angle and 
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7.  Sketch the possible shape of a bottle, the filling of which is shown below.


    


[image: image8.jpg]By

volume






8.  (i) State the amplitude, period, phase shift, vertical translation, domain, and range of the 


          following trigonometric functions.


     (ii) Sketch each of the functions.


    (a) 
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(b) 
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    (c) 
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(d) 
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9.  For each of the following write both a sine and a cosine function to define the graph, and a mapping rule for 


     each function.


[image: image13.jpg]



(a) 






(b) 

[image: image14.jpg]70" -25"[20° 65° 116" 155 200






10.  Suppose that you and a friend go for a Ferris wheel ride.  You are seated in your bucket and in 3 seconds 


       you reach the top (13m above the ground) as everyone is loaded and the ride finally begins.  The wheel 


       rotates 6 times each minute, and has a diameter of 12m.  Assume the wheel turns at a constant rate.


    (a) Sketch a graph


    (b) Write an equation to define this graph


    (c) How high above the ground will you be 5 minutes and 41 seconds after the ride begins?


11.  A weight attached to the end of a long spring is bouncing up and down.  As it bounces, its distance from the 


       floor varies sinusoidally with time.  You start a stopwatch.  When the stopwatch reads 0.4 seconds, the 


       weight first reaches a high point 50 cm above the floor.  The next low point, 30 cm above the floor, occurs 


       at 1.8 seconds.  


    (a) Sketch a graph of this sinusoidal function


    (b) Write an equation to define the graph


    (c) What was the distance from the floor when you started the stopwatch?

�
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