Haverford High School
Course Overview
Intcgmted Algebra/Geometry IV .Level 1
Miss Kelly
Course Description/Overview
This course extends the trigonometric functions to all angles, defines, and graphs these functions
and their inverses. Trigonometric identities are discovered and defined. The motion of falling
objects in terms of vertical and horizontal components is studied with quadratlc expressions
being developed for their height over time. Students build on previous work of functions by
exploring some basic families of functions (linear, quadratic, exponential, sine, logarithmic, and -
rational functions) in terms of the tables, their graphs, their algebraic representations, and the
situations they represent. Additional topics included in this course are factormg, radian measure,
Law of Sines and Cosines, and complex number operations, Technology is used to enrich
problem solving skills and to develop graphing techmques through use of the TI graphing
calculator. The purchase of a TI-83 or TI-83 Plus is required!!

Course Content: The following is a list of the units which WI" be studied in this course and

their objectives. '

High Dive ;
e Understanding the basics of circles, angles, and right triangle trigonometry.

Learn the concept of periodicity.

Develop expressions for circular motion

Extend the sine and cosine functions to all angles

Graph the sine and cosine functions.

Define inverse sine and cosine functions and principal values.

Review the concept of instantaneous velocity and its estimation.

Compare average and instantaneous velocity.

Develop quadratic expressions for the height of free-falling objects.

Explain right triangle identities.

i

e o ¢ © o o o O

Trigonometry
e Perform right triangle trigonometry.
e Learn about angles of rotation and radian measure.
e Evaluate trigonometric functions.
Perform inverse trig functions.
Manipulate triangles using Law of Sines and Law of Cosines.
Learn more about the graphs of Sine and Cosine functions.
Discover trigonometric identities. :
Solve trigonometric equations.
Learn about the sum and difference formulas.
Learn about the double and half angle formulas.

Small World
e One week review of key concepts

Rational Functions
e One week review of key concepts
World of Functions




e Formally define functions.

e Graph functions based on situations.

e Review basic families of functions.

e Find, describe, and prove pattems in the tables of functlons
o Study direct and inverse proportionality.

Determine vertical and horizontal asymptotes.

Use calculator regression to find a function that fits data.
Use absolute value and step functions to model problem situations.
Define arithmetic operations on functions.

Work with composition of functions.

Perform arithmetic operations on functions.

Find inverses of different functions.

Grades:

Tests & Quizzes

Homework & class work (daily homework a531gnments)
Problems of the Week/ IAG Powers

Presentations (in class)

Grading policy: Grades are based on a point system. Averages are calculated by dividing the
total points earned by the student by the total number of p0531ble pomts Letter grades will be
assigned in accordance with school guidelines.
Course grade:' Marking period 1 —20%
. Marking period 2 —20%
' Marking period 3 — 20%
Marking period 4 — 20%
Final Exam — 20%
Notebooks:
The notebook is an essential part of the course. Taking notes in class is very important. The
textbook does not contain the process to solve a particular problem. In class, the students discuss
and develop the process. Their notebook becomes their resource when solving problems. A good
notebook should have each type of problem solved along with an explanation (steps taken to
solve the problem).

Classroom Policies:
As a student in this class, you will be expected to follow and uphold the following policies:
e Arrive ON TIME to class; lateness will not be tolerated
e Be prepared — have ALL materials and assignments WITH YOU and READY.
e No food or drink is permitted in class (except for water)... EVER(unless with special
permission).
e Treat everyone the way you would like to be treated; respect everyone.
e Bring a positive attitude everyday.

If you have any questions or concerns about your child’s progress in this course please feel free
to contact me at (610)853-5900 ext. 2742. Your encouragement and support at home will be a

great asset to your child’s success iW)urse!
Parent/Guardian Signature - W

(indicates that this course overview has been reviewed)




Expectations for Students

—r

Students are expected to attend class regularly and BE ON TIME.

Students are expected to be prepared for class every day with the proper tools
(including a pencil and eraser) necessarv for the course. Failure to be prepared will
affectyour overall participation.

Every student will be expected to demonstrate appropriate self control during the entire
class period. Interference with classroom instruction or student achievement will not
be tolerated.

Homework will be checked periodically during each week. Homework must be clearly
attempted every night to receive full credit. Ifthere was a problem thatyoudid not
understand a question that will help clarify it must be written in your homework. If no
attempt is made or there are no questions, credit will not be awarded.

Student textbooks must be covered at all times and must be brought to class every day.

Every student must keep a neat and organized notebook. A three ring binder is required
because papers can easily be arranged. Notebooks are to be broughtto class every
day.

All students are expected to take daily notes (which includes copying examples, rules
and definitions), complete practice problems and participate in class discussions and
group work.

Missed work and assignments must be made up in a timely manner, ACCORDING TO THE
STUDENT HANDBOOK. | will not remind yvou of what assianments yvou need to show me -
THIS IS YOUR RESPONSIBILITY. Check the homework folder AND black box for any
assianments/worksheets that vou missed while you were absent.

It is the STUDENT’S RESPONSIBILITY to make arrangements to make up missed tests,
quizzes, and projects.

In order to be successful in math, you must review and practice concepts each night.
When studying for a mat h test, redo problems done in class to reinforce the concepts.

If you fall behind or do not understand a topic or concept, after school help is always
available. Make an appointment to see me.
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IAG 4 Name
High Dive

A Ferris Wheel whose center is 80 feet off the ground with a radius of 60 feet takes 36 seconds to
complete one revolution.

a) Write the equation that represents the diver's height-at time 't' .
: g

b (/‘ ,sf

| i | | S
b) Determine the diver's height for the following times after 3:00.

2 seconds l O 0.
10 seconds __ ¢ ! : _ '

& :
20 seconds _ ) !

' v
40 seconds / I

~_J

c) What is the diver's maximum height? __| /| and minimum height? ~ 0

/
d) At what two times (between 0 and 36 seconds) will the diver's height be 100 feet above the

ground? / ) 7
/ Time #1: _ 1 - Time #2: Ly

\
)

e) At what two times (between 0 and 36 seconds) will the diver's height be 45 feet above the

ground? -
Time #1: o b U Time #2: _ Y &







IAG 4 Name
High Dive

A Ferris Wheel whose center is 80 feet off the ground with a radius of 60 feet takes 36 seconds to
complete one revolution.

a) Write the equation that represents the diver's height-at time 't'.

\/ | ! b
b) Determine the diver's height for the following times after 3:00.

V(18
2 seconds , C UiJd

10 seconds _|_ " * ! {f ¢ { 7 s N
20 seconds

/L
40 seconds _/ |

c) What is the diver's maximum height? f’ \ and minimum height? B Y4

d) At what two times (between 0 and 36 seconds) will the diver's height be 100 feet above the
ground? ! ) 7
Time #1: _ 1 - Time #2: t U

e) At what two times (between 0 and 36 seconds) will the diver's height be 45 feet above the
ground? - ’ '
Time #1: Y Time#2;: “ &
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Activity: Mini Wheel—part1 -

Reference: ad ) o Rl
Label the Diagrams below to illustrate - Deﬁne sine, cosme and tangent in terms of
the special triangle ratios so that youcan, | "|'"%, y} & r mEE S . iy
refer to them later if needed. Let the h bt "
shortest leg be 1. T R &
| J , / ;

The Situation:

For this activity, consider a very small Ferris Wheel where the center is at ground level and the radius is only 2
meters. Suppose you get on the ride at ground level and rotate upward counter-clock wise.

I, a  Sketchthe Mini Wheel below:

o
= }.‘
;‘\_—/’
b. How many degrees will you have rotated if the seat of the Mini Wheel has moved to a height of
1 meter off the ground? ) 1 . r
e ! p - | ¢

0. Use your sketch to help you calculate the sine, cosine, and tangent of” this angle.

3 2{A Y}, > ‘1 ‘ 214§

)| . ,- (6L &~

N oo T ° 5y | ‘ol e



4,

3

9.

6,4

‘Calculate the sine, ¢Osiﬁe, and tangent of 120 degrees. | e \

‘. oo il g " \ :
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O WK - £ Lo S
oo - T e

Repeat for 225°

o~ T I
o557 = ~ (=l Vi

— e

VAN 1

8. Ok, see if you can do 750°
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JI;md three angles of rotation such that the seat of 1 the Mini Wheel will be exactly 1 meter below the

| X \
X " I
2. Use one of your originals sketches (Ist box on front) to helpicalculate the sin, cos, and tan of 45 degrees
o s 1 ' b i L ‘-..;'
. ) | A ! .
\ . [ I i '
L '
i
3. Fill in the table for the sine, cosine, and tangent values for the first quadrant special angles _ '
| ' el A/
. i ] ’ I‘ 4 I i{‘\L
7 sin@ cos@ tan& Py '
! i ' Onl -.7_ __J.'-“’— ———— N 'Cj = ,‘I‘r:: ;
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Reiurn of ihe Mini Wheel par’r 2 “The Sequel"

f\i‘?‘ ‘,./
. f F

f ) o [

‘or this activity, continue to consider a very small Fems Wheel where the center is at ground levef’and the
adius is only 2 meters. SUppose you get on the ride at ground level and rotate upward counler,clockwlse

Suppose you rotate 300° « F AN C y i
@, The cosine value will be the same as for what ﬁrst quadrant ang}e'? Support your answer’ w1th a 1
‘Mini Wheel sketch. . ¢l S ‘ ' o : |
ez AAS g . R P ‘ Ath = . ‘ I
A P ! \ i y | -I i
o' y & - ' ! i | &/ ; ['/I (&, '/, :
= -_‘\“j‘\ L I % I ' Ll -t

b.'  How. do phe y ¢oordmates of these two angles comparé'P

_,’; l“ : ! . ¥ /‘ | L If’ /D‘J’."i" L (.". !_/ 1 ' 4 \‘w E ! 'I \ L |
..\ Suppose you rotate 120°. ' .
A The slne value w111 be the same as for what ﬁrst quadrant ang]e‘7 ' o ¢
j
17\
I a a L ‘ '
b. How do the x-coordinates of these two angles compare?
: \ /i
~ NS WA [ \ )
/ - o A WA | L/ | {

efinition: Reference Angle:

W Po e G g Indic CrCATEQ <o
s -y \.‘/. i | P .l -~ = - ‘
_l | Mind e of B g 5 { WS ) 1d \

e = \ i
For example, the reference angle for 100°is the first quadrant angle 80° and the reference angle for
250" is 70°.

Sketch these pairs of angles in the coordinate plane in a circle so that you see the symmetry that explains
why they will have the same trig values.

hy §in 06~ = \ | /]
\ f,—\_'\ : , --k-,.('_/.{_'?_f $.f g A v

|
A0 \' ) AP W BT

i

~



Find the reference _angle fOE SHH
a. 135° | ‘

UGN

\
C o
/-L’w a o L3
{ ("Ja Y ! !
P % ik agt
. )
¢ T/
T AT

Explair; in general how 'on'e‘ find the reference anglé for'a : Bt
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High Dive/Chpt. 13 Quiz #1
54 points total
Calculator Section : 42/54 points

. S]lOW ALL WORK!! .

G ©
a”s /s‘w

~ Name
Date

'\chatl Plashee

A

*+ Remember to rationalize denominatars and reduce all fractions where applicable. 71 7
#** Make sure your calculator is in the correct mode for the appropriaté questions.

of 8 (1 pt. each)

1. Find the exact values of the six trig functions of 0 if the point (4, ? lies on the terminal side
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2. Determin the value of the following angles (round to the nearest hundredih). (1 pt. each)

. % 4

a) cot[ z ] 0]@ vﬂ/? b) csc26

‘/~+23 bad
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T o A A LA
3. Complete this chart. Show all work to the right of it AmswWenrmust-beinthesame form as

the given anptes (2 pts. each)

Degrees
a) 280
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b) Y60

o 100"
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4. A Ferris wheel has a radius of 25 feet and its center is 30 feet off the ground. The Ferris
~ wheel turns at a constant speed, makes one complete turn every 60 seconds, and moves in a

‘comnterclockwise direction.

a) Write a function that would show the vertical height off the ground of a person riding on
the Ferris wheel. [H(t) represents the height off the ground, t represents the number of

mundspastt]uﬁ o’cluckposmon] (3pomts) '{% 'r_‘} ,).a ALr e &} ;i yi? :
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K{#H)- ?f(an Qﬂ Yovstodl. s 1ee tpy
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gular Spel
b) Whatwouldbethehmghtofa 4 naﬂErl.:;secoqu 1-:4 §ad oud”'elerﬁn%ed“/” 7e (f*ffq?'
your:mswer (2 points) |
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dnd Eafuéc‘ 75'(5!‘1[%0/&.0 !3:{)*30
q4, 95 ¢f
5. Fmdt]wcomplementan su "““tTJT"e)ach angle bclow Gwe your answer in the same
form as the given angle: (2 ptsieach) -
) 62 Wy = Vs _wm.om
B, ¥ Wi
a o : =
complement: ?3 - complément: E l%ﬁ: /gl_Jf: 7ﬂ‘;
supplement: “2 i itls suppimnent; 2—-—fﬂ\ Lo~ 70

6. Draw a diagram of the angle given below. (1 pt.) _
Give a positive and a negative angle which is coterminal to the given angle. Give your

answer in the same form as the given angle. All answers must be between —720° and 720" or
4z and dx. @psieach) - o) i ion
b gﬂ\_{ Y A

a) —236° b) 3 i T

ST W15
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7. Draw & diagram of the angle given below. (1 pt.) \ - poead
- Find the reference angle of the given angle (1 pt.) 61’WW - & 4{?[%59’1

12x

a) _,5."“ !f[m-—lz__m by -152°
574 7 2

| g 176 -152 - 7ge
& il on
7

Reference <: Zﬁ R&femncc{: ?2 _
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8. Drawa pictug; antj explain why the cos@ = ~.Q pts) h 7 : v
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ain your answer. (2 pts. :
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! 10. Mt Fuji in Japan is approximately 12,400 feet high. A trigonometry student, several miles :

| L‘;/ df‘i,(’:"‘?ﬁ)

away, notes that the angle between the level ground and the top of the mountain is 30

r degrees. Estimate the distance of the student to the mountain to the nearest fool. (2 pts.)
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Non-calculator Section: 12/54 pts. Nams m -]‘CI?@’) P { gl éc

WITHOUT USING YOUR CALCULATOR, evaluate the following expressions. Answers must
be exact. ALL WORK MUST BE SHOWN!! Reduce all fractions completely (if necessary) and
rationalize the denominators (if necessary). Use proper notation!! (3 pts. cach)
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In thch Quadrants. .. ? e

‘1. On your last quiz, you were asked. . . “In which quadmnts (I 11, 11, IV) is the value of sme J /
negative?” Explain your answer below.

] 1 LR n f
\L ‘1.
11l X R < Ly
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\l v i 7
— . ] D[S
BN N L
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: 2. What about cosine? In wiuch quadrants (1, 11, 111, IV) is the va /ue of cosine negative?
-4 ¢ ¢ )y Explain your answer beIow and support it with a picture. 4
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3. What about tangent? In which quadrants (1, 11, II1, IV) is the value of tangent negative?
Explain your answer below and support it with a picture.
\./i‘ /
T ¢ i
N \
\ \ Y
4. Now that you’ ve made conclusions about sine, cosine, and tangent where (m which
quadrants) will cosecant, secant, and cotangent be negative?
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Name

Date

In Which Quadrants. .. ?

1. On your last quiz, you were asked. .. “In which quadrants (1, 11, 111, IV) is the value of sine
negative?” Explain your answer below.

2. What about cosine? In which quadrants (1, 11, I11, IV) is the value of cosine negative?
Explain your answer below and support it with a picture.

¥ W

3. What about tangent? In which quadrants (1, II, III, IV) is the value of tangent negative?
Explain your answer below and support it with a picture.

4. Now that you’ve made conclusions about sine, cosine, and tangent, where (in which
quadrants) will cosecant, secant, and cotangent be negative?
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linear Functions

For the first marking ‘period, you will be studwng

1he concepls of linear equations. The

content for eachtopic is located in your Algebrc 2 Textbook. At Ihe end ‘of your

studying of these 1oplcs you should be prepored fo do ?he follow:ng

n near Funcﬂons (2.3, ?'“4_:53‘21

. How fo solve o llnec:r eq uohons

= Use lingar equohons 1o solve word
problems

* How to solve-a literal equahon _

= How to . solve’ ;lmple and
compound lnsquohttes i

» Howto ﬁnd ihe slppe of a Iine

How to find the intercepts of a Ilne

‘How io find the stope-lntercepl form‘

of can equation
How to the write the equdtion of line |
How fo use algebraic . methods 10.'

: -90Ive rnee}r systems -

For the csmgnmenis below

* Wrlte the section and problem #’s at 1he iop of your paper

= Copy the problem

» Show all work e
=« Each section should be a new puge
= Neatness and organizafion count

Assignments'are for 'rhe following sections:

= Section 1.3: p. 2] - #27, 31, 35, 39, 43
» Section 1.5: p.35-#12,15,17,19, 21

= Section 1.6: p.-41 - #21, 24, 23,27, 29,
« Section 2.2: p.74-4#10,13, 14,16, 19,

31,37, 40
25, 41

= Section 2.3: p.81-#9,11,17,18,31, 35, 43

"= Section 2.4: p.90-#11,13,17,19,30
« Section3.2: p.134-#9,11,15,18,19,

Good Luck.

21,26,27

This ass\gnmeni is due on: 2/ 2 Zéj 7

Name: Phchﬁ@ ' f ‘CUSM? b

Firay)

(AG IV, Level | - Independent Sludy (Linear Equalions)
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Directions: Show all work that is n%ﬁd{lo- receive credit: This test s
J Worth 55 points. Good Luck. '

\/ 1. Solve the linear equation: 2(3x —1)=5 - (x +3). [4 points]

u/x §X3

41

Moufly Answer: X
2p0|nfs] fw ok 9*-‘! -

2 o i 0 2
[ngul ==( 32 R
G'F 5 Answer: 5 i j42
4. Solve the inequdlity -7 <5x-—2<3 [3 points]
A TE5es
{ | 5 'ﬁ 5
S s |
~ S | ArErs & o L AL ] |
.~ TAG IV, Lovel | = Fspenaent STUay Taul (Lrecr FORCRonE] T T T Toorn ] 1) S T e p——p—— @
o) |



un_m?- sl ' N i lineor anr*hqns -

54 Salve the inequality: =3 < 2x- 3<lr’g ’rhen sketch its graph. [5 points]
) ——
4 5 3 i

04 ?x‘ ?O

e
b’ Oéx lO
_ 5 e 2, 4 G L%l

6. Find the slope.of the line the passes through (-3,4) and (1,5). [3 points]

S*Lf' [3s B | I /Jw f voéd

@ - , Yoz 1Y, =

Answer : 5’0@ Y
7. Determine whether The following lmes are paradllel, perpendicular, or
neniher [4 poinis]

3x=2y-7 ——0y

6x—4y=9 = 7

‘6’& oF B 5 %1-‘&7 % 5

{ —(.[ = -éﬁ +¢ . A .51 ok
Ty R ’Zz-a-?rj?

4 2 Z

Answer; . !)Of d {{‘E’J

G TV, Tevel 1 -indapendent Study Tosl [Gnear Funcions]




Naome: _ Linear Functions

8. Find the x and yintercepts of 3x +2y=15 [3 points] .

()‘ZV ff i MZ(O) f?
{7_*775’\ =

Answer: _ ( 5/0) [ 0,7 5 )

9. Write the slope -intercept form of the equation 3x +2y=15 . [3points]
= ??c I 3):

e ' | by
- G151 75)

Answer:

;

0. wiite an equation for the line that has a slope of 3 and a y-infercept
of 5. [4 points]

| "\
\.};"
/ y

Anﬁ@er: ‘Y?::'? 3>‘< F 9

11. Wiite an- equation af the line that passes through {4.11).and (5.9).

[6 points]
i
@_ e :3— ¥ Jr
(] L2 s
e e 15
Or 13

e TR g Answer: __\/< o 5e i JQ
~ IAG IV, Level | - Independent Study Test [Lnedr Funclions] A § S T
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~ @
12. ‘Write an equation of the line containing the: point (3-4) and has o g
2 -
slope of =[5 polnts] g\ /
e

Answer: \f‘“ "" & 5_ 2

13. Use the substitution method 1o solve the linear system below: [é points]

~x+3y=18 S LR g, \_X+3(€7 =7
{4x—2y=8 5 2y 2y
7 By L;-(fsy-ta)~2y<~é’ =1

[/ , ‘X"?)y ”3 7-2-?;2‘?; o !X = { i
lo. 3?0 :
lay 70 Answer: Xz G; 2 =y

14. Use the linear combin elimination method fo solve the system
below: '~ [5 points]

ﬁ?[l) t 201

: VTR0 = ot seing o s fol vell
<{3x+10y 5 \ }X 7" [ = =
BN e R 0oy
@ , \ 2O 2

v
Answer: _ X rf,/ y-n’Z w

IAGN,.Leved"i " 1rida'|5énderﬁ' S!udvTési'IUneor FUNCTIONSIEH 503t 50 <ruidh 10 R P : -
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Sketching @sine curves Name:

7)o
'y

Homework Date:

For each equation find the amplitude, period, phase shift, and vertical shift.

1. y=2cos(2x+27m)-3 2. y=cos(x—90°)—1
amp. __ amp.

period 1] period

phase shift _ phase shift
vertical shift __ > vertical shift _
3. y=3cos(2x—m)+2 4. y=3cos(x+360°)
amp. __~ amp.

period __ ! | period

phase shift __ - phase shift _
vertical shift vertical shift

On a piece of graph paper sketch and label each equation.



I“EI\I’ -‘i‘EHEHGISES |
& m-_;--Solve for 0° <0 < 360° lee answers to the nearest tenth of a degree. 2 e
*1 sinf=-07 . 2,/ cos 6= 042 | ;§Jtan 0=12 —['Ij; A
4 cotf=-03 - Slseco==5 - G ocsch=14
1330056-——1 -~ 8.4sint=3 0 9/5sec0+6=0
10. 2tan O+ 1=0 IL 6csc6—-9=0  12.4cotf—5=0
,_.Solv'e' for 0 < x < 2. Give ans'werS_ to the nearest hundredth of a radian.
DBitanx=-15 14, secx =25  BJescx=-14
“-16 cosx=-08 I7)cotx=6 ~ 18. 3sinx+2=4
10N8'=9cosx+2. .~ ~ 20, 3eex.9 - 737)3eotxr g
Find the slope and equation of each line deseribed.'Sk‘eteh the line.
22, inclination = 45° 23, inclination = 120°  24. inclination = 158°

~ y-intercept =4 - _ contain§ (2,3) contains (-3, 5)
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IWri’rren Exercises

O In Exercises 1-8, graph each function for 0 = x = 2m. Find the amplitude, period,
and phase shift of each function.

1. y=2sin(x+73) 2. y=-2sin(x—3)

3. y=%cos (x+§) 4. y=—cos(x—§)

5. y=sin3(x—17) 6. y=cos3(x+ %)

7. y=—2cos (2x — =) 8. y=—3sin (3x+m)
mﬂVMim\'&'\ﬁ’t

In Exercises 9-16, find the amplitude, period, and phase shifthof each of the
given functions.

y=%sin (3x —2m)+ 2
11y =-3sin (x— ¥ +6
13. y=—-§- cos (—3x—m)-4
15./y=4sin (—2x—27) - (o

Vo, el (PSR RN

S)

e nighy

10) y = —3 cos (3x + 47) -2
12.\y= —3 sin (4x — 3?")_‘. I
14.\y=%—sin (—%x—+—1.-)+—},
6.y =—7 cos (—5x <+ )

In Exercises 17-20, find the amplitude, period, and phase shift of each of the
given functions. Fhen—match_each function with-one-ofthe four graphs below.

¥4 b.

| Y

i A, g Y i Bt by (B 46 Sk
v A 1w sal S s i ik, ALY e i

102 Chapter 2



Vext :021\ 5\'\&"—
S Function Amplitude Period Phase Shift == ~N
y=—2 sin (2x—'—§}-'5 2 " 2 2 e
.y=cos(x—'—‘23--l 2 2 2 Zz
_ .ly=2cos (3x + 5) +4 2 X" i bl
Heriod, n 9 ) 2
y= 3 sin (2 2 ,% et = 2l LS
In Exercises 21-23. find a function of the form y = A sin B(x — C) with the given
properties.
f21) Amplitude: 5; Period: 27, Phase Shift: % umts to the right \lu’mc&. - Acun 2_
{ 22.| Amplitude: 3; Period: %" Phase Shift: 3 I units to the right \/&(5 ol w? 3
Sl 23/ Amplitude: % Period: 7. Phase Shift: unlts to the left \[q-(\\@g: \*ﬁ’l
In Exercises 24-26, find a function of the form y = A cos B(x — C) with the given
properties.
\Amplitude: 3; Period: Z; Phase Shift: 27 units to the right N4viieadl dcuen
.[Amplitude: %; Period: %; Phase Shift: = units to the left Jq\\m}c dsun 2
Amplitude: 1; Period: 37; Phase Shift: 3 units to the right V¢ (s : el &
) of the | In Exercises 27-30, graph each function for =27 = x = 2.
R | o7.y=2sin(x+D -3 28. y=3sin (3x— Z) +2
c 29. y=sin x + cos2x 30.y—23m2x—cosx e
__Review

Find the amplitude of each function. Then graph the function for 0 = x = 2.

(Section 2-6)
1. y=—sinx 2. y—ZCosx
3. y=—4sinx—2 4, y= cosx+1

Find the period of each function. Then graph the function for 0 = x
(Section 2-7)

IA

2.

5. y = cos3x 6. y =singx
A y=%sin4x 8. y=-2cosx

-~

Find the amplitude, period, and phase shift of each function. Then graph each
function for 0 = x = 27. (Section 2-8)

9. y=2cos (x— %) 10. y=—cos (x+ )

Graphs of Trigonometric Functions 103
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Sketching sine curves Name:

Date:

For each equation find the amplitude, period phase shift, and vertical shift.

1. y=sin(4x) "2 2. y=3sin(2x)

amp. amp.

period period

phase shift phase shift
vertical shift vertical shift

3. y=sin(2x)-1 4. y=sin(2x+180°)+1
amp. amp.

period period

phase shift phase shift
vertical shift vertical shift

On a piece of graph paper sketch and label one period of each equation,



5. y=sin(x+27x) 6. y=3sin(x—90°)+2

amp. _._f__ | amp. G

period _._.____ ‘period

phase shift ____.__._. phase shifTu

vertical shift O _ vertical shift !
¢

7. y=sin(2x-180°) -1 8. y=4sin(2x +m)+1

amp. | amp.

period - period

phase shift _— =~ | phase shift

vertical shift .‘ vertical sh“}f;f O

On a piece of graph paper sketch and label one period of each equation.
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Graphing & Solving E(Iua_ e
Inverse Trig Expresmnns
37/64 points '

1(25/%’ W

es!,
Complete each of the following. (2 poinfs each)
1. If the graph of y = =5sin(2x)—4 was shifted to the left & units, the resulting equation would

be. ..

Equation: _ N/~ "5 6(:1 /? XA 2‘f}

2. If the graph of y=3cos(x— 2zr)was shifted up 4 units, the mﬁung equation wonld be. .

Equatioh: J (9;-5 ( X <7 ™ ) r Lf
3. The equation of y= —?sm[éx——-) +3 has an amplitude of ‘7 and a period of

,ﬂ—.
2 7l wei g e
4. The equation of .y=c0§[3 ) 5 has aphase shift of { and a vertical shift of
S il SRS 0
oag LT e
L! J'j- T L—f ¥ 32:-
For the following, write an equation that is representative of the given specifications.
(4-points exch) =Y <
5. Ampliude: 4 6. Amplitude:
. ‘Deriod: x - Period: wh
| PhaseShifi: lefi S - m;;_s,@;-:ﬁgm 3’-
Vertical Shift: down 3 - Mt ggj Shift: :
Trig: sinx - agienei - Trig: cusx .
Equation: \/' q 5*"‘[7 % 5 ’/) 5 Equation: \/ ( (% /‘h{ 4
_J,l o “ . e fl A f . - B
2"; £ " g o S::E j..‘_‘_[ = -"'.-;‘ o



@
5

|

" ,1";"'
f | |
ﬁ? Solve the following for 0 <8 <27 . Wnteyourmwerm terms of degrees and radians and . \
round to the nearest h.nnd@hjlapp!iuble. SHOW ALL WORK'!! : -
(7 #9 53 pis. ench and #10 & #11 > 4 pis, each) , 05 o)
/4 i \j: W Re' W \I >
7 3 iﬂ :_2 =8 : 9. 6tan€ l{% ]f?Z
7 ‘r ‘3«149 ﬂ* ‘ 2
2ten < 30"
5{49 "E{ b= ,,lan l(‘/g) J G >
B 5 (2}‘7') (O(C. A3 ton g =< O-lﬂ 13
Qi 3ed 2%y 9)& (*!/?.—) ) lal ~f2r({ ‘ !\ 5= ﬁm[)
4=-30 sl B el (e 75,3 -
91y 4y RER
T ﬁ,z Vet 7969 o 1,310
| N‘f Uin" ojo or e [8713°%er 3”‘ 233&59" o (fpﬁfr'
“'L - ?42/( :
e 3 10, 5003::!—_3]353005'3:_ s ﬂ::-_#:—Tf'ds —2=-6_M =
ul@@y(y —$tos x J(psk l\/ﬁ@l’@ e 3 12 12 ,
(i “—Zi(fi_x :’Jg U ik [(Tftr T4 secx 6 2’16‘ 99159
B iy oo e ey i g i g
X (o5 (V*‘,L.z) ——ldsexs 2¢ Jrcf 260 )
: e gk, g
C*# ,( “ 53:21(
LEARrE
ul{ b/'}’ ) ’?""‘El"f"
2 BERIRR: 159 _af !
pure
{7
- e
'J‘; ‘
;:11’1(% ) = 3




Graphing Equations Name M ';(bl &'i"’ P , MW}‘!/

: ) 27/64 points

For ¢ach of the following, evaluate the expressions and write your answers in both degree
measure and radian measure, SHOW ALL WORK & USE PROPER NOTATION! - -
(3 points each)

dEGLls . oceelgy | H0SGLIn
1. arctan(l) .1 [:“\ 2. arccos(—1) “: 1“ 3, "’i"_'[“z‘)_" @h- )

P oReg o =18 T 6730

gr e
_ Y =l a0, AN o -1
) | | ~ .
2 (— \ 0) (‘ﬁ* )
| A 0
’32 f- ’?L

For each equation find the amplitude, period, phase shift, and vertical shift. Then skeich
and label a graph of one period of the function on the graph paper. Make sure your graph
is accurate and label the five critical pom!s. Label the axes and the scale on each.

(6 points each)

~ 4. p=sin(2x—2x) -2

'2 ! 9 Amp: '
1 ﬂ) Period: (i .

Phase Shift: _ 2 4]

":‘II:‘I“' . -
127 Verticat it /2

5. p==2 sin[x+%)—3

ey Amp: : 2
Z{T“/K Period; Zﬂ‘
Phase Shift: &7

Vertical Shift: \]./ 3

SRRV S S 2 -_ .@
(‘QIPPB(\.] : _



6. y=3c0s(4x+7)+3

Period:

Phase Shift: m..l thﬂ

Vertical Shift: ﬂ 9

:ZG| h\\...ﬂ, mm\.:
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1 complete turn every 40 seconds
Water level = 8' of f
the ground
Platform starts at
3:00 position
¥ - Speed of
gart & 15 per
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f? Moving Cart, Turning Ferris Wheel Group Names' p /{L'?— )

e’ 23 points’, Chatgod: =i vovib sl nsd . it el _d;’mmy‘
'b"f-”;f

On page 49 of your lextbook please complete Moving Cart, Turning Ferris Wheel. Show all
equations used and all work clearly. Any reader should be able ta follow your work.
1) Determine the correct value of W.

a) Write the equation used to find the value of W. (2 points)
Lot P95 = hoz poss

- o0 (T W)= S0 s 1)

by el e v s, ML)
SLQ fold W ﬂmjf (ai"lg Pas muﬂ i Th \ﬂi\&d'!
_ L\Qf’?« P05, wien 1k tao . ety &0 oo o
~ 7 tind Whe dhe by mhrseﬁ to €ind Tl proper
tieg  popdias to be 6{’0“ beforce Te ascfart /ff_

¢} Show how you solved the equation for V :m-.sl hundredth of a second). (3 points) gd / z‘
A
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| Narme: ﬁfcfnaﬁl ﬁ uare %/
™~ -  IAG4
./ High Dive

Ferris Wheelers Day 'Off

Directions: Using your High Dive Formula’s and your growing knowledge of frigonometry,
complete each of the problems below. For all problems, we will assume the usual Ferris
Wheel units — radius is 50 feet, the center is 65 feet off the ground, and the wheel has an
angular speed of 9° per second. Show all work. Good Luck.

Ferris Wheel Height Problems

1. Find the height of any Ferris Wheel diver who decides to jump at the following times after
the diving platform passes the 3:00 position:

(a) After 3 seconds S’O -5:”’\( 9\ q: 6 ¢ . Height: ?7' i '(}

(b) After 9 seconds woight: [ 14,3

() After 24 seconds | Height: Dol

(d) After 46 seconds Height: 10§ Y5~ 1
R (€) After 1 minute and 10 seconds 7 Osec Height: 53 _ £t

2. Suppose the diver will only dive from heights that are at or below 45 feet. Between what

two times will the diver have to jump in order keep his dives at or below 45 feet? (Keep

your fimes llmlted to imes in one period...which is 40 seoonds)
= : s :

l!“ 50 5 (914 ) T'GCSJ S 2% ]9
12,0"5_0_3«:{_915'7) 2.5,fo ~§le ? |
0 G / ( ] £X =
p v 4 26'2 g 2 ?Of?.{r}- 272,62
% o (%)

hTTRASTIE &iﬁ%) i o~ 267 = 37%P
3. Flylng Fellpe is the most daring Ferris Wheel Diver in the world. Suppose he performs his

jumps only from a height of 100 feet. At what two times should he be released in order to
W be able to jump from 100 feet? QM, not el

=

(i; e IOO{Osm(’!W)*G( Ll LY
¢\t 5 JWs % (et O)
~ 58 kT 3 Times: T M
ot §0 | 50 She st L7 ind | FEFT
- o 5"‘1(?"’3) I’ré_t ‘[

gat STy o) TEE .
AWIE A (%J i AT )

X



Diver's Fall Time Problems

4. Findthe dwe:’s *Fall* time lf he/she is released at the following times.
(a) Aﬂer 10 secunds : ) Fall Time: 2' 5 2 75 Ee

Fall Time; 2‘ L/O 25 Sec

(b) After 15 seconds . |
(c) After 33 seconds C’/ | - Fall Time: - _1 fé‘? SEC
(d) After 40 seconds Fall Time: L 887 sec

Diver's X-Coordinate Problems

5. Find a diver's x—coordmate if he!she is released after the following times:
(a} After 11 seconds : X-Coordinate: | _“7 8’2 O \
(b) After 22 seconds X-Coordinate: ( e (58 O’ e,
(c) Aftel"a'.i‘ééﬁonds . % X-Coordinate: 25 35" /(ﬂ

(d) After1 minurte X-Conmfinate_( -50 /O)
ol L A S, B T

6. After what times (between 0 and 40 seconds) does the diver have the follouﬁng -

coordinates:
(@) >£(-.Coordinatam40;eet o ~(5_) ‘] TmesL /r O§ “?7
60 sae | F W A e i e
%{0; Mﬁ %607 =Gt Oq o o ~Y, OF
, fy- COS(G”"{) Ij . LI 097 ‘ ‘faﬁr C ’g (pf/’;_«;_@
(b)X qrumatg—-zafeet T, W 0 I L

ik \5'0 9’*’:} (el
@ o e (fl; bt g ("’773% )
] 7 =Cos (f 1) ’?Q —’: £7 s ? TSRS
{c) X oordlsl_l“l:’atewltfeet Sl 1 #‘meb: l{q Sec. :
?‘Uﬁ- | = |2 = A\ e ‘
g * = wBE w0~
%5"’(05(9ij Gols e B LA fﬁ—“
i

A



Cart's X-Coordinate Problems

\J 7. Find the x-coordinate of the cart when it catches the diver if it is positioned 240 feet to the
left of the center of the Ferris Wheel when it starts moving; use the diver release times fo
calculate your answer. Indicate whether or not lt\mll be a ‘Splash’ ora 'Splat !

43 (a) Diver is released aﬂe‘;“lzséconds ks X- Cuordrnafe ( 2 é‘rs— O)
Plattoco = ~ 1S.us Soast (5Pl
Carfi =2, (5s
(b) Diver is released after 20 seconds X-Coordinate: 7 ?8 : 3 0 )
‘PI&U{{E’( m =50 Splash @
(grt = § E’, ) |
(c) Diver is released after 57 seconds E ').(-Coordinate: (@ (’M; g(’ 3 / 0

Y i e SR
Cort = (48, e
| ey mesg 1w letf -

8. If the diver is released 24 seconds after passing the 3:00 position, and the water cart
moves at 15 feet per second from its starting position, then find the following:

(a) The diver's x-coordinate for the fall X-Coordinate: (1/0 (U5 ())
0 CO";':.CQ»{)- ot i
ey L

(b) The cart's starting position coordinate (for ‘Splash’) ~ X-Coordinate: L!Z O;} F

; i AR

_qu”9
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The: PUT-IT-ALL-TOGETHER Problem

9. Flying Felipe is: going for it all - he wants to set the Femis Wheel diving record by diving  \_/
- ‘from a‘height which is 105 feet off of the ground. In order to perform the jump, his cart
crew has to re-figure the positioning of the cart, etc. They will need to gather some
important mformatlon

(a} At what two tlmes (between 0 and 40 semnds) will Fehpe need to be released in order

U_ € 1732’? oealiue s Looml) {i_Wﬁfff
0 ~50 a0 v A4 =5 e
" 1 w'l’ @1\3 Q;a yéfg G.gc )

r FGe
b) What are Fellpe's x-coordinates at the tw_o times. you found in part (a)?

;O-m(gﬂ 30,006 <30, (ﬂ

=24, 990 ’“’( 30/’ ]
{c) What will Felipe’s “Fall" time be when he dives from 105 faat’) Remember that the
‘water level in the tub is 8 feet above the ground. /{Td/_'

Lytus 105 =7
_‘ﬁasm@ww e, Ty

' ‘:b—:—"‘/ )o # J% .

(d) At what x-oourdmatas should Fehpe s cart crew start the cart in order to catch Felipe
{(assuming that the cart is moving at 15 feet per second)? You will nesd to give two
answers here, one for each of the x-coordinates where thediver could land. -

,;6(1z;gzz%£‘,ﬁd33) ‘FQ'%‘ 17 fd) 1o
kg ;q(zqum%%d (*’273 3, V) 2

hJe @,&5 o (e) SUW that the cart crew refused to start the cart at any location othar than the one
A 240 feet from the left of the center of the Ferris Wheel. However, they were capable of
Stop- fﬂ[’ adjusting the speed of the cart in order to catch Felipe in time. At what two different

\} speeds will the cart need to travel in order to catch Felipe at the two possible x-

ordinates atwhichhecould land? ~ _——— |

‘if\“o" _%:{? u(?: 4672048 goga}t > Lo of 14427 + H((J‘G}

20 < vuzn wi)

6,47 B e e b
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~ IAG 4
./ High Dive

{ High Divin' Revivin’

Directions: Show all work to complete each of the problem below. Good Luck.

Find the missing angfe or side in each of the triangles below, X
1. 2 2 X G
Sio(2)s 75 Glle); (o5 (45) B iy %o
& ’ i
~ \J X=LJ'7O y:!(!.? X—;;dz y= 2 TS

Ger i 9 W7
ﬂwe Jr'f’d’d Cié’;ljﬂ([’j (0«75

|
mKL = l{j
mLILK = 7 2,[; 2 )
o . lméLKJ= 1; Z.GQ’T)O
: T < e <1

4 4([?/[3)
fés"(f/}a)___

{‘fS Y—f? : AX\//? 3 2y

)
\e E X




1n0w ‘\:0 [‘}2 g}

-

Find the values for 8 behneenﬂ and 360, given the values for sin 0. . t’f,S:{Z
451!18—098 il | | Answer‘ZJ'zu‘?" @
ﬁk oot "(“78 N o L Ul 28], 7 e
% CUUE 7)) e T e e
3 5. $in@=-0.5 ) S50 LRI SsidARSwer: 2 U0 or 24

0: Sin‘g:l?a-L_ e nswer: ” ﬁﬂ Y

3 i e Y e
) 44 /’7‘7}0/4{

a0 , ‘ BT
R W s %) e e 118

’,_j_fl‘: A Qon

"*f,
7. sin0=0012: o e T 2@7‘ 16377 "o DI
(i VS () i 17590 3,13

157 ! i ~¢ ﬂ
8. Sin9=-:-‘-g ‘ Answer: ..?J'(I 22" o

Uiy 205 ° _..”l‘ \
7$_\' ey VIR VRS =
3 Wkt v Y CC}/\ (;t?[(

Find the measure of the angle thaf passes thmugh the points below. Remember that the

angle begins tﬂw of the x-axis, and moves G counter- c!oc.‘cwme
9. 3,4) . Tfl a [ / ; ) Answer - g ég
Y OPF-

g S ddg

R R s %zg
10. (4,5) S Aezi® Answer ___* MYl
i "v‘lﬁ:t' L R e L

\ ¥R
e e ‘ : e
L.Ud"‘l'_ 11. (-2, -1) . : Answer:

A ﬁ\’ o (-fx__ /z) e 206,57
‘ R ey TE - Answer: ;—2—21‘(1“'_‘ (N
(E{ \%4‘ TO{\{(\_L‘ /7) jQO Zf 75[ ,?Oj Z@A 2




Graph the following sine funcﬂons on me graphs below.’ Graph om‘y from 0 fo 360", and use

‘ \.J an appmpnate soa!e

o R 2
13, y= 3esin(x)Hlak0ne o 14, y 4 -sin(3x) 3
\
!
Al 45 - po L L
i I [
‘Y
2 J‘f. L 2 L{:_.ﬂr_:}:j
Complete the folfowing. ‘ 1{:@;
15.The Ferris Wheel at Super Park is one of the biggest in the world. It has a radius of 100 &

feetf, and its center is 120 feet from the ground. |t takes 60 seconds for the Ferris Wheel

to make one complete revolution. The Ferris Wheel's only blue cart ajways starts from the
3:00 position; and the wheel always rotates counter-clockwise.

(a) How many degrees/seconds is the wheel tuming?
30/40 = (e
(b) Determine a function that will caleulate the height of the biue cart at any time t.
|00 52*’& (6—‘ ) i {20
(c) Determi th€ height of the blue cart after 8 seconds
[ IU3) e
; (&) Deterntine the height of the blue cart after 42 seconds

w{z
24,94 4+

(e) What perﬁentage of the fime is the blue cart 120 feet above the ground?

56 % of e



16.Len *Tomado" Quariz is a local meteorologist for Channel 11, He has been asked to
derive a mathematical function that will predict the average temperatures for the entire
year in Philadelphia, PA. After doing some excellent research (which in no way mvolvad ./
some radar that lets you ‘fly’ into the storm, etc.), Len derived the equation
T(w) = 32.sin(7 - w) + 58, where T{w) = temperature in °F based on w weeks. His function
assumes that w=0is the'fi f'_rs_j_ﬂag_lg__m‘l‘darch (NOT JANUARY).

(a) Dunng ‘which week of the year are tampalatures at their hughest'? What is the highest
_ average terrmeraturve'? :

U ale to Tid maw - mia
Moy we;ék, 12,357 ot 90°F

week Brgr{ye

. ar are temperarturee at their
perature?

517 What is the lowest

W’j’f_‘tﬁﬂﬁ Mia el IRCGT7 ot 2?’!‘ '
ALt /
00 Alap
(c) During which weeks of the year are temperatures above 757
s gy 71757 a Y88 wedds 75 ¢ @_‘2}5:&-; [52) 14
G ik £ o i e >
.8}61 ']—FMP < Zj‘” at 2! I3 L-M'u’zf/j g l{z' : ,,7>
N . o J (74
l\ﬂk—{l’ﬁc{-* _..-—-'{;\}",l 5 1.z
; i i o STV IS T LT R
L’fléﬁ EX f‘__ ?I,I] Wf’-ﬁil‘-_é S ;[’ %):‘ 7
d) During which weeks of the year are temperatures below 40°2 LB e S

V' e 2407 ot 70,0 el
+emp ¥ Lm Ql— Lﬁ@ ‘JQ:«/{J@)—,

~ P47 1Y
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Complete each of the following. 2 ' '

13. Sweaty Sam and his brother have a routine when they do ﬁshlng in Ocean Cﬂy they

like to fish from one hour before high tide until one hour after high tide (remember that

- *high tide’ is the instant at which the tide is at its highest height). The tides in Ocean

City can be modeled by the function A(1)=7:sin(30.2 :7) +4, where h(t) is the

height of the tide in feet and ¢ is the time in hours.. Given that t = 0 is'midnight, when

shoukd Sweaty Sam and his brother go fishing if they want to uphold their tradition?

. Give your answer in ACTUAL TIME UNITS AND INCLUDE ALL POSSIBLE TIMES.
You may find your answer algebraically or graphically. [3 points]

Sing Co Lulajmr o Aragh, T fuadion  aad  €lad, 12
I’Y\CMKIMGV\ wt/\:dx Lj éq'B ”\ ’Oﬂe W bfé@’f | fﬂ""é

ﬂ”?r Jlm:z Foml ;5 [ Qa——a—ﬂ(\ 3,08 quufJ lgd how's
u e ua“?- “?Mm Lf?sac(/% GO) actes mtd L,%ML o~

5? L{‘B Am 393 v 5 Gc‘{gdl 23?‘“‘!1& 56{ J\{{f’
!ﬂlquﬂ oc. 23 43 AN = st e 3,509
<\ onohu kel T AT An

14; Jeffmen foves to leap from Ferris Wheels for the circus. For his latest stunt, he wanis } } 1o
l to dive info"a cart that is filled with a Wendy's Frosty. He would like to be released from a 9

-~ ) height that is 100 feet off of the ground. In order to perform the jump, his cart crew has io Lm}( kedy

re-figure the positioning of the cart, etc. They will need to gather some importanh.

information. Round fo the nearest hundredth in parts a — d. (Assume radius = 50 ft, the WO/4))

distanice from the center to the ground is 651t) 1% Ja
R oL"?f.?n‘“‘?i‘”.f:’.‘, Qi isecardy W atibsais bz released in order to e ﬁf;
P\ IOO 56 s‘n(ﬁ)M)fﬁ' QW#""M (g 120~ WL{ qum
| | 5106 soc X

}5 =50 s’m[‘r’u L/i"' Y sec 1

: .(-{ 9 sec
= Time #1: £
'J = Sia [QL\/}) ? Time #2: L‘;.c’)(; N Q
41,./1 Gin (T /14) |

(b) What are Jeff's x-coor mates the two times you found in part (a}? [4 pomb]

56 605"'(_95%96{) 35‘”“ T
86 ¢os(9- 15104) - 35,7




T

ez sl ot®, 7 kR ap

(c) What will Jeffs “Fall* time be when he dives from 100 feet? Remember that the
Frosty’ level un the tub Is ﬁig;,i above the gmund 12 points] :

ST S . B ST A e g T /Y

(d) At what x-coordinates should Felipe’s cart crew start the cart in order to catch Falipe
(assuming that the cart is moving at 15 feet per second)? You will need to give two
answers here, one for EW where the diver could land. [6

points]

26,71 = $* 15 (494+2.40)

35,70 =54 1)0,1
-4 OH Q; 7( ‘. . 4

g 7a39 & st s

Cart Coordmate #1

©\ _ Cart Coordinate #2: - yé?:ﬁzg
/JJS 7| S?‘ (15 06 ZQ()) i ;; O)

35 7" 5'} 16‘ { ' J-Sébkn.:/sj
3 0.1 }‘35. ?{ 50”1(2 éafr’*qj{ﬁ

£ —“2’916( n T widh

Rooble Yol T g FERATS
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Non-Calculator Section, /]l ! (Oﬂ’é f Name Plaz

Mpninls ki P
M s

For each equation, find the amplitude, period, phase shift, and vertical shift. Tf.-en sketch-and
label a graph of one period of the function on the graph paper. Make sure.-your graph :s
accurate and label the five critical poinfs. Label the axes. [6 points each]

1. y=3-sin(x—-7z)+1

p] B
o JTAL
Amplituds: . 3 : |
2 !
Period: 21? .?m/i”? [-r—:—-‘/?,:\ I I ot
—= ¢ o 0 s | ll‘i ; =
Prasashin: D M/ M%mﬁf;’ bl
Vertical Shift; ./ﬂ f 4 1 I - 3
._l{ ’ :
L

Tndoal ¢ 'm/, S

2. y=2-gos(2x)-1

Amplitude: s fz
Perlod: “1 2"‘1”/2 =D

Fhase Shifi:

Vertical Shift: g’, i '
IHTL(}’VOC“ m/(-{, X

3. y=2-sin(dx-7)+3 g : h e
Amplitude: ﬂ@ : @uL—TL-\ }f E ﬁ‘:
Period: LR Zm/tf:z {—

Prase shite—~D-g 1| 0 [4L 799

-

gl B
Vertical Shift: {L g / -3
*9

>
3 ‘ :\, [, ' _
lﬂu;,;_;%%" -

—

Tn’\gn;q’ ; "";im/v & %m ; .

; 12



For #4 & #5, evaluate the expressions and write your answers in both degree measure and
En.nm: measure. SHOW ALL WORK AND USE PROPER NOTATION! [3 pts. each]

- ..n. _........u.




];0’.(]‘[0 s Z}f

(e j’] /12

U tms ngl 2 o9

2x21 9.2 1 )0y ng* 3 puesally Lt tog
(7% +2) ¢ 5@,,#3 ‘

L/Xf?x;’ilz\ b ot ne

da lﬂ'} ﬂf;“ll

'25_"31’ Q? 75-8
X% v 4)-2(x+Y4) |

fxeulxz-2)y L
e 71 7

j—

(o

K_

Sx*-70x" ¢ 3}( - {2

Sx2 [x-9) j[j )

(.nf érj)éx ¢ )

R
[8le qure _gueealllse  hare
o= glee . . =
= Sx*t/ 30 /x4
i, T SR -
| Y,
) Ml
b ! 7/ -
X (el = X e /4
: ot _
—— 7 /pffe
[ o= 2N







ZQi/P \r  nad _ 6, (VY Mu.lorox.oﬁju\yg @;49.«@3“/

7,9 C
In Exercises 15-50, factor completely with respect to the integers,
@ 9x* — 4 . mx..,. — 48 =0
1924651 20—t t—1 (@. 200x* - 50
23 128x—2 24. 8y =64 25—3x2 81
_ g. 30x° 2 Kt 0x* + Sx % 10
@xu+xm+x+~ (2§. 30x” + 40x* +3x + 4 . .~
x?—2x2+4x -8 B1) 9x* + 18x% + 7x + 14 : -2x* —4x* - 3x -6
. - | ) B
%px;+§~+§+m . B4) 18x3 +30x*+3x+5 35) 2x* — 2x2 +5x — 5
. : 2 —
36 2x® + 3x* — 32x — 48 37) 5x* - 20x* + 3x - 12 (39 18x* — 2x» + 27x — 3
2.
(39) 7x* + 14x2 + 7x @0) 3x2 — 24x + 48 (4). 2x% — 4x> - 3x + 6
- 18x*-2x + 6 43— 3xi—34— , ,
%@ Mxh Wmm - 46 28xF—Fx- - (87) 3x* + 3x7 + 6x* + 6x
X - X ) . ; . .
@ x* + 12x3 + 4x2 + 48x @ 10x® — 20x% - 2x + 4 (50 18x® — 9x*> — 18x + 9

In Exercises 51-62, find all real-number solutions.

@xmlwxuo @pxulaxpuo | @.x~+mx+_mno

=0

G x2-4x+4=0 55. x° = 15x% + 75x — 125 =0 56. x> +3x2+3x+1=0
@m%lxﬂm @x +3x = 10 59. x?+3x2-2x—¢
60. 5 + 7x3 - 8x — 56 = @x +Nx —x=12 62. x? — x2+2x =12

: = = T r—— ] = T T e————tra——

| x\....../,\ \kr.v

v — @ B
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Applications of Law of Sines Name [ ((( QY[ 1§

and the Law of Cosines

} _‘/ ¥ v/ U ) "—’" "'
N 1 ¢

Directions: Draw a picture and solve each of the following problems using the Law of Sines

or Cosines.

1. A boat race runs along a triangular course marked by buoys A,
B, and C. The race starts at point A with the boats heading west
for 2500 meters. The other two sides of the course lie to the
north of the first side, and their lengths are 1100 meters and 2000
meters, respectively. Draw a diagram to represent the problem
and find the angles in the triangular course.

2. The angles of elevation to an airplane from two points A and B on

level ground are 55° and 72°, respectively. The point A and B are
2.2 miles apart. Find the altitude of the plane.

3. A tree near a school was struck by lightning and you’re wondering whether
or not it will hit the school when it falls. Suppose you are standing 50 feet
from the base of the tree. The angle of elevation from you to the top of the
treeis 35°. You then move 10 feet closer to the base of the tree and the
new angle of elevation to the top of the tree is 42°. If the school sits 75
feet from the base of tree (and on the other side of the tree from where you
are), is the school safe?

4. You want to find the distance across a lake near your house so that you know how long the
bridge must be in order to cross it. To do this, you measure the distance from a point on the
north shore of the lake to a point several steps east of the lake: 100 feet. You then measure
the distance from this point to a point on the south shore of the lake: 85 feet. You finally
measure the angle between the two straight line paths that you walked: 65°. How long must
the bridge be?

5. A triangular field is 102.4 yds. on one side and 113.2 yds. on another. The measure of the
angle between them is 63.6°. Determine the length of the third side.

6. Two steel braces are attached to a building to sugport a perch for two
television personalities who will broadcast the 4™ of July parade.
The braces are attached to the building 15 ft. apart vertically and at

angles of 65° and 35°. How long is the longer brace?




7. A surveyor wishesto measure the width of a building. The
distances from A to B to the surveyor at C are 400 and 520 ft.,

respectively. The measure of the angle at C is 76° . Determine the
width of the building.

8

Fo
c
8. A monument 21 ft. long is to be placed across a triangular lot formed by
two streets, Elm and Oak. The angle between the streets is35°, and the
monument must be 12ft. from the corner along Elm Street. What is the
least distance that the monument could be from the corner along Oak Street?
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./ Mixed Review: Law of Sines and Cosines - : _.( ol pc‘ tef (/

DIRECTIONS: For each of the following, use the Law of Sines or Cosines to sefve the -
triangles. Please create a box that includes all of the missing sides and angles.
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w 9-5 Applications of Tngnnumetry tu Nawgatmn
and Surveying

Objective|  Tu use trigonomeny to solve navigation and surveying
> problems.

As shown below, the course of a ship or plane is the angle, measured clockwise,
from the north direction to the direction of the ship or plane. :

110° _
' %—@‘Tm‘ _
OBTY <hip = IU“ _ ;
course Dfihlp.' l, ¢ .céumflffplum 270° ww
41y Be i # ~ A

As shown ight, thy.ampu earirny fonelu:alion
from gnother ix measured in the :

pass be-t:rmg-s and courses :
as {)hll"’ rather than

Example 1 A ship proceeds on a course of 300° for 2 hours at a speed of 15 knots
' (1 knot = | nautical mile per hour). Then it changes course to 230°, con~
tinuing at 15 knots for 3 more hours. At that time, how far is the ship from

|ls starting poml"

v’

Solution  Muke a diagram, as shown below.

! . {.‘" 0}’[(.7’_
dr:g!{“.\

The slnp travels first along a path of length 2 * 15 = 30 knots and then
along a path of length 3 » 15 = 45 knots. The angle between the two paths
is 110°. (You can find this angle by drawing north-south Jines and using
geometry.) To find x, the distance of the ship from its starting point, use .
the law of cosines:

- X —302+452—2 .30) » 45 = cos 110"*3848

'Thus, xr = V3848 = 62.0 nautical miles.

Triangle Trigonometry 359




I surveying, a compass reading 1

north-snum linc toward the east or west. A few examples are shuwn below

LN e 1 3 N
AT N20PE .'NSO" 5
v
W /_l.i
3 : s

Example 2  Very often a plot of land is taxed according to its area. Sketch the plot ol
land described. Then find its arca.
From a granite post, proceed 195 ft mst along Tasker Hill Road, ther
along a bearing of $32°E for 260 ft, then along a bearing of S68°W fon
385 ft, and finally along’a line back to the granite post.

Solulion We first sketch the plot of land, one side at a time and in the sequence
described. (See the diagram at the left below.)

From the bearings given, we deduce that:
£ POR =9 +32°= 122"
: £ ORS = 180" — (32° + 68") =
To find the area of PORS, we divide the quadnlataral Into two triangles |

B introducing PR. (See the diagram at the ﬂght abuve.,) We can find the an
of APOR directly:

mewrzhg‘;'f@-m-siua

=2+ 195%260* sin 122°~ 1 St it



To find the ares of APRS, we must first ﬁnd PR and 2

To find PR, we use the law of cosines:

‘. PR® = 1957 + 260 = 2« 195+ 260 = cos 122°
= 159,000
Therefore, PR = V159,000 = 399 fi.
To find £ PRS, we find £PRQ by the law of sincs:
sin PRO._ sin 127°
I‘Ji 300
195 sin 122° _
s sin PRQ = = 04145
‘ LPRQ =245 | -
Therefore, £PRS = £ 0RS — £ PRQ = 80° — 24.57 = 55.5".
Knowing that PR = 399 It :lnd-é,PRS = 55.5°, we have
Areu ol APRS = —: « PR = RS * 5in PRS
= L.399- 385 sin 55.5° =

Area of quadfilaterul PORS = area of APQR + area of APRS
£ 2
= 84,800 ft*

1. Read"mg ln the miuuoh of Example I, Justlfy the fact that the .mglc opposite
the side of length x in the diagram has a measure of Il{}"

2. Suppose lund is taxed atu rate of $75 per acre. Delermine the approximate tax
on the land in Examplez (1 acre = 43,560 fi°)

Visual Thmkmg In each dingram, a north-south line is given. If o1 repre-
sents the path of a ship, estimate its course.

e ; 4, L 5. 52(5%, 6. N%pw
i ~ Sa0e L
o N2oE "Q\i g 2
a1 A7 '

. s e
i Lo 7{{}9 : 3 JJOG
7. Visual Thinking Suppose point X is directly east of point ¥

a. Give the bearing of X from Y.

b. Give the bearing of ¥ from X.




8. NI0°E

12. Match each compass direction with a course.

Direction Course
northeast 135°
southeast ~

northwes 315°

southwest 045°

13. A famous Alfred Hitchcock movic is North
by Northwest. This direction is midway be-
tween north and northwest, What course cor-
responds to this direction?

14, From one comer of'a triangular plot of land, a
surveyor determines the directions to the
other two comers to be N32°E and S76°E.
What is the measure of the angle formed by
the edges of the plot of land at the corner
where the surveyor is?

In Exercises 1-4, draw a diagram Idr.e those in Llass Exercises 3—6 to shuw the, a
path of a ship proceeding on each gwen course, " ~
ﬂ 1. 070° _{ 2. 150° . 340° %}’L 4. 225°

Ship A sights ship B on .n COmpass beanng of 080" ake a sketch
and give the compass bearing of ship A from ship B.

Ship X sights ship Y ;
on a bearing of 308°, What is the
bearing of X from Y?

S e S e —————

teiies An sirplane flies on 2
45} . course of 110° at a speed of
[2 [{O«an i 1200 km/h. How I'a.r _east_of ity

TV iy e slamng point is it aiter 2 r 2 h?

=% A hunter walks east for | h and
Ond {ids " then north for 11 h. What course
See 4V should the hunter take to retum to
' his starting point? What assump-
tions do you make to answer the
question?
e -~ ——__ 9. Point B is 10’km north of point A, and point C is 10’km from B on a bearing of
(’Z 2 5.5—“(”’? 060° from B. Find the bearing and distance of C from A.

Chapter Nine




point T is 4 km soulhw&qt of S. Fmd

the bearing and distance of R from 7.

1L #i-qaien Traveling at a speed of
10 knots, a ship proceeds south from
its port for 14 h and then changes
course o l3U° for + h. At this time,
how far from port IS the ship?

12. “a Gurue A sailboat leaves its dock
and proceeds cast for 2 mi. It then
changes course to 205° until it is due
south of its dock. How far south is
this?

13. Mavigaivn Two ships, A and B,
leave port at the same time. Ship A
proceeds at 12 knots on a course of
040°, while ship B proceeds at 9 knots
on a course of 115° After 2 h, ship A

‘ loses power and radios for help. How

’f far and on what course must ship B

| travel to reach ship A?

4. Hawyalivg A ship leaves port and sails northwest for 1 h and then northeast
dl for 2 h. If it does not change speed, find what course the ship should take to
return directly to port. Also find how long this return will take. ‘

marker.

In Exercises 15-18, sketch each plot of land described and Find its area.

m 15. Surveving From an iron post, proceed 500 m northeast to the brook, then
300 m east along the brook to the old mill, then 200 m S15°E to a post on the
edge of Wiggin's Road, and finally along Wiggin's Road back to the iron post.

16. Suveving From a cement marker, proceed 260 m southwest to the river, then i
240 m sounth along the river to the bridge, then 280 m N40°E to a sign on the '
edge of Sycamore Lane, and finally along Sycamore Lane back to the cement

17. Siiveging From the southeast comer of the cemetery on Burnham Road,

proceed S78°W for 250 m along the southern boundary of the cemetery until a

granite post is reached, then S15°E for 180 m to Allard Road, then N78°E

along Allard Road until it intersects Burnham Road, and finally N30°E along
. Burnham Road back to the starting point.
| 18. Siwveving From the intersection of Simpson’s Road and Mulberry Lane, pro-
ceed N32°W for 320 m along Simpson’s Road, then S56°W for 280 m to the £
old oak tree, then S22°E until Mulberry Lane is reached, and finally N68°E i
along Mulberry Lane back to the starting point. ;

. Triangle Trigonometry 363 Wy
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- ﬂ chapter Test

Where appropriate, give angle measures to the nearest tenth of a degree and

lengths of sides in simplest radical form or to three significant digits.

1

2,

5

6.
_—_—
7
8.
9
10.

. How many different triangles

The sides of an isosceles triangle have lengths 5, 10, and 10. What are
the measures of its angles?

At a distance of 100 m, the angle of elevation to the top of a fir tree is
28°. About how tall is the tree?
A regular pentagon is inscribed
in a circle of radius 4 in. Find
the arca of the pentagon.

Find the arca of the quadrilateral
shown at the right.

PQOR can be constructed using
the given information?

a. p=5,¢9=4Q0=1¥
b.p=9,¢g=8, LP =23 : |
Observers at points A and B, 30 km -
apart, sight an airplane at angles of .
elevation of 40° and 75°, respectively, - \
as shown in the diagram. How far is 2 \
the plane from each observer? " X

Ex. 4

A triangle has sides of length 5, 8, and a0 7509\
10. What is the measure of its largest A 30 km B
angle? Ex. 6

Two hikers are following a trail which, at a certain point, separates
into two forks. Each hiker takes a different fork. If the forks diverge at
an angle of 67° and each hiker walks at a speed of 3.5 mi/h, how far
apart are the hikers after 1 h?

Writing When only three parts of a triangle are known, the law of
sines and the law of cosines can be used to find the unknown parts.
Write a paragraph in which you discuss the specific circumstances for
using each law.

After leaving an airport, a plane flies for 1.5 h at a speed of 200 km/h
on a course of 200°. Then, on a course of 340° the plane flies for
2 h at a speed of 250 km/h. At this time, how far from the airport is
the plane?

9-1

9-2

9-4

9-5

Triangle Trigonometry — 365
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l. Triangle Trigonometry sz ”:d_rnﬁ{ ' P{ !W; or
~
" o Date; 2/ 23 '

J Points VERSION'B

Read ALL DIRECTIONS very carefully. SHOW ALL WORK!! Good Luck!!

@find the area of the triangles below. Round your answer to the nearest unit.
7

: Vo
1, A=37,b=8in,c=16in. (Gpis) (7 2. a=14fi,b=12f, c=24 ft. (5pts)

r c ,".L A ‘3 o ¢ -t
ANLE L Ry 2
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Solve each of the following triangles below using either the Law 6f-Sires orEaw of Cosines. Round all
measurcments (o the nearest hundredth and be sure to indicate a second solution if there is one. (6 pts. each)

3. Intriangle XYZ, <X =26°, <Y=44", z=9 cm.
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8. Sketch the plot of lagd (2 pts.) and answer the follomm

From an iron post, pmcaed SDDm northeast to the brook, lhcn 300 m east along the brook to the train tracks,

then 200m S15°E alongthe umnt.mcks to a post on the edge of Wiggin's Road, and finally along Wiggin's
road back to the iron 1::ost.‘3




What is the distance from the iron post to the northern end of the train tracks? Round to the nearest hundredth.
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9. An obtuse triangle with area 12 fi* has two sides of length 4ft and 10 ft. Find the length of the third side.
(There are two snswers.) (Round to the nearest hundredth.) (7 pts.) /
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nearest hundredth. (4 pts.)
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[AG IV - Independent Siudy _Fartoring

For this marking period, you will be studying the concepls of factoring. The content
for each topic is located in your Algebra 2 Textbaok and on supplemental sheets. Af

. the end of your studying of these topics, you should be prepared fo do the following:

to fcdor polynomml . How to fccfor by groupmg
expressions = How to factor the sum or difference
How to factor with a GCF of perfect cubes
«  How to factor finomials :
» How to factor difference of two

squareas

For the assignments below:

» CopythepreblenTt

= Show all we

» Each section should be a new page
= Neatness and organizafion count

Assignments are for the following sections:

= Complete the following worksheets (with ALL WORK SHOWN] Factor
1, Factor 2, Factor 3, Factor 4, Factor 5.

Good Luck.
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IAG IV - Independent Study Facianng
FACTOR -1
Factor the following problerns usmg Q:F—Factonng Good Luck.

1. b’ =2b Answer: b(fi 2)

2. ax+ax’ Ansvisge X (f 1 X?
3. 3ab® =6a’b Answer: _?)_&E ( b =2 ﬂ’)
4.12x+8xy Answer: Uy ( b 4'7)/)
5, 2x-1+8x—4ehg . Answer: 2(?{2 + Uy~ 2)
~ 6 52— 20x410Y Answer: 2 (r -Yx+ 2) -
7. n’+n2+n‘ Answer: n (’52‘ tht ’)
8.y +y . Answer \;'(g (W D
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~write “non-factorable.” Good Luck. \
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-

FACTOR - 2 B
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Factor the following problems using| tnnomial factonn)g If an expression is not factorable,
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2. x> +8x+12

3. x° +16x +39
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IAG IV - Independent Study - Eacioring |
FACTOR-3
L Factor the following problems uﬂm, If an expression is not g
. factorable, write “non-factorable.” - \
1. a°—49 Answer: (9- 2 7)(,0 h7)
2. 4x*—49 Answer: (2‘-‘5'* / ){23 "’7)
N \ e o Qluat® pos
deily :
3. 916 o O Answer ﬂ [ m +P/{( L{m*ij oy
/“> &
r3
4, 16x' =81 Answsr [(‘f )¢ 4 ? ({'f\l\ 9> L’ZX )
| | (2¢9)
j 5. 169¢> =100 ' Ansm::( [F¢ w?ﬂ?{“’ﬂ)
i .
! u i 4
6. 4x" — 25" Answer: {Z- X 5}* XZ‘K- "Sj/)
| 7. 5% =16 Answer: (*xjfﬂ( )@3'(4)

(= ]

8. x* -1 Answer: (Xq'i"l ){XQ—”

9. 44" ~225 | Answer: (29‘”5 J(’m [5‘)

10. —x" +1 Answa‘an' (l* X N"‘Q

ety = f

‘\ g




P

- ,_,___.I:-_ _+

s .

——
foﬂcg# g prc}blems using 1a e
dﬁmrafte "fion faot&a*b’l"" 'uﬁ-{:tlmk

1

oy —125-;&-» D’

)
g

" St _:;!\.n

DR
X Fod | | 'l
B B B R 1 s

| \H[?s., _.T)(Tm -@]Fg_g

JE \‘{'\ L b5

3.ar Hi

B % I

L] 710 *I'-'(" {

%

T T
= 2
(&}
i
&=

o | Answeri _| i"ﬂﬁ_

,..-&.
|

e LZQ]
' R

0,
0 s e 4l
L / BTG SEEE




- .

o &

{n@q;r yot dhsrs warh “/ +LJ (C"}

Ly
ctor the ing probl_ems using factoring- grouping; If an expression is not factorable, N
ite pon-factorable.” Good Luck. A 3
)
+40x” +3x+4 Answer: ﬁo)i * )‘g;&*['f) J
o ._f uUK ) H3x Y ) ) TRy neg
: 033y Haey :
. OerO: :g -}7.17-!-121“ Answer: /.{3*2 t 7] (k }'?')
r"n‘hci()(f? 7(xf7) Pty [ e
<J; 131:;"4-3'0::2 +3x+5 Answer: {6 x 24| \ [971 ff)
([ g) (3 w9) “hesd
Ep X \
4, 5¢ —20x" +3x 12 _Answer: (5#7 "5) A (x4 )
Sx’[x—‘{ E?(x Lf) ‘ T A x’é 52 he
74 x?43$ ' ) T7a
£2x ~4x* BxJ 6 | Answer: K 2y "}/X *’2) dﬁfi@!ﬁg
‘. -2 1(,(12 "3("??) = At 7 2
i 8. 3x" +3; -.l.--6x +6 | Answer: gxlfxff 2)(X+)) Y
313()( +§ gx K,})r - r 7 ; ‘
(3% 6xY(x4) = ,
7 x A +12x+ 4 +48 Answer ___ Nan~ 1ag {ﬁ‘aé//
-'vi? +L, /-”fﬂw" (Bdf{ Y cubes . -

oty G
“"\2(?*”_“‘1_;“2 newer/_| 3 Iff ?‘))
9. 18x° —9x* —]8x +

C~\—~
Answer. ? ()‘ '” / /2?“{ )
e % (aw?)*‘)fp,mj G (x-) (24 |
hohE J(}gx Q‘[E%x) Answer: {?x ‘U‘J%‘ )

1 (14 1)13(?1( -

1AG IV, Level ’l - Independent gsu&v {Facloring) ( f j “N

g ff; 7)8f 5 fi 2)

}&&




IAaG 3 -
HoT SHEET Unit




lLf{% )(//.J]T

./- Z/j ché’m} ff{f’f 5/77

L mpl et s ' [
= ~ Miaht mlp *uﬁdz{cﬁ([ JL/V? € ﬁa’mg/@ Jﬁﬁn
B Yeons Ot sial) a. (ol k. 4
Y G2 dOﬁnT) cllg,g‘;j !ngﬁ -.
i i b
o P ] # 3
- =7 gedx )\ cplix)  Seckl wcof/s)
.
T : TSR ‘r{an'}f Ej;x -—E?’%
=l A’, ] | —
3 G %5 —2 = fsell)
i/, I
il ’L 2 {'g*% ///ﬂf
LU"E'_" o) Al Y A= PAFEE
Ead PR 7 X
| > Sy
=8 e faq x o ol X {9 Mc;ﬁ\(
tqax , -+ SX , (95X
[ e —
7 Tan x cOEX Sy
! [
; LT

ke

l// 5€Cq}( t2 }nmq_»_’(?

I - ‘)du;?X +Z ‘!’Ov“i?)(

} ¥ 344, QX

V/(as( N RUE

4 x)

Cosx 4 Tan X

7

Cosx v Siak

—_—rey

{{myi
—




yo)

o _LTF

S NI B

&(l g9 }-(ajx-fil/l ’?X %% CGJX(//‘)‘ '
e A DN ragxl g i X) * 1

(95 X ‘(Oa.xﬂ’(&sz ><,) | Coéxucas p. 1!

o5 X = €09 x‘“ f/‘o;;g){ COs %\ ,

(a5 ) &

iy |

| ) |

¢, o {1%‘ ‘*)(') banse  ~. 48 €arfls {

" s x_taa y - |
Cosxt , $inx —( <1/U<\ |

] (05X u ;

5 i

—

4&: X —fan __\

(g\_

fHan x — dan’>

—-—-.!._h

1 = e

. - e el
/ (OJ \éf!ﬁ’:l’ &_@ ).“C@bék-_\' ‘}@
b + ] X ‘

2p, Sy R ) vl , s
== S

|

A

6' $ CO5 (}HanaY) i
(05\)( Sfcq / ‘|
L dpe Y ety ol
i TV 25 ;




\LI d)(«)urfl
JTriﬂ TL (L{,

Goal tromforn e lett eidp 97 oddit, iig Te_cig 4L

“f”’lﬂm /\hor( o\ {dc"m!q, nﬁ{’nk{w ,:amﬁy; «:ﬂéj

7
r ,va{rddm; (1o ,Ja-m €7lc.

i
|
:E,V (;‘é‘f g)( - (el - :.-'gnx #

LEC K
£ x -1 o
_(5CX | B
A s ST R ey
SRl S -

€ 5C ¥ (sex Loy ((sc x —s! LS x DIk

(50 % ~51x%)
R

~

< f'l -
b L cos w-sin®

(oﬁ"x "*['4-(057)(

Fx (- :L;Q;__)_‘_;_ﬁ'ﬂ Ly

l2x

(l’rjrq_n'ﬁ(]-— fon ">
/5;;{& ! 2

o
% ST

ol -5

(4’147)" +§LAK

/ ™
S~ f ' vawman  Qeqorele

J 2
(s °x Sinx

' T i
$inx fm\‘-'._

FO;'?X + gfjfl)( ¢
"'-5-.._______"_;__7

/

5(1" Pt

{
€ \4‘ ) o s | I
AL A9 )< + Slax_ = £SC t )
.‘
:

ol o EEEN

-

——
>

A

¥ S Zoille o



a)




\WB 7:’ d@ﬂ /7[/,,/5

l

|
pde{/[Q } 3/ 7

2

= [4 }mﬁH&
P : 1
& /@L fo" fk) ‘ 4‘
ol B 2K %
I casxl  wsx  —sue - cpax 4
Y Fl"‘”)f _.- -"5114? o _L
|:=_— -
: il 5‘1‘47‘ !
A e r M ]
- \8\\ (og >4 ( | + a,] x} ép é_hﬁf' _Jflxlmg conil 1
i (g5 X 56()( S . e B
e (0 g.,x £ 7% \\:ini—}( f_E_CE_.L: 5;?;: 5.@ _
__f gsi\’l = ;\‘J" . ;a\é 'm’&)f_ :m&— |
— v " Sare “dr b ditary
(9 | cec (& L. } | ]
£ 65c>< - _
r’o’f"kx

(9

"X Cob[ % )| [\ R —Gegte— T

Lg_g_—q}( - (;

\ ( Han"x <goc *x

Wi R R .

=1 NI d S

Lo HM\‘W T l\)‘sﬁi{y)

i 5




—tmew s e

tod [ - x T red s

44/\)( Cof )

SAX | cosx

o X 6l x

—

-

1 Y
(.05 {‘X}
\...._-—--54—*--5—

T el

€05 Tx

£ k(o# 2y

95 ‘X

cd

1’-7 A )
s KX VI L AR .9 ~ 5{'4’?
e

o7y

et

[
iq°x

e

.+anx-a#/r\—x} sw'r

fanx tan x_-6ec”? x

!
=

ey | 3EE X

e

A% =/ JHaa

4(1/1 =] —*'}rm >




”i

N EXERCIS

Simplify. r \ =~
m 1. a. cps® O+ sin> 0 b. (I —\cos (1 +cos @) |c. (sin@— 1)(sinB+ 1)
1 + tan”> 6 Tsecy— isecax 4+ 1) c. tanZ x — sec® x°

+ cot® A @SCA—I)(CSCA+ ) et L
: wy : % sin” A tan” A
- .2 :
— sin” 0 g 2L S l_’ |
an” cos™ 6 cot™ @

7

tan™ 6 L
e’ x (Le cos> 1) I&& cos O(sec 6 — cos )
i b. cos® A (sec"’. A — 1) ¢. sin O(csc 6@ — sin 6)
inn A tan A + sin (90° — A) 8. cscA —cosAcotA
9. (sec B — tan B)(sec B + tan B) 10.] (I — cos B)(csc B + cot B) ;
il (cscx — cot x)(secx + 1) Tl_f ().— cos)( ]+ sec x) cos x |

Simplify each expressnon.

.m.\' CO:‘I%.l - ; 14. ..‘wti e s ey b bt
| o 7 sec” '

—Cos A

© 15 (sin x + cos x)2 + (sin.x — cos .:r)2 E] (sec?' 0= l)(csc?‘ a—:I)

17. oo’ . 4 g csc B ‘ N0
‘ [ cscd sec 0+ |

3 o secy + cscy
os ytcosysinmy 20. TR

B cos 6 | + sin @ 2 sin 6 cot @ + cos 6
/1 + sin B cos 0 * 2 tan (90° — )
sm 8—cos 6 sin”> Fat ; !
23! 24, E v (Hint: See Exercise 1(b).)

sin® 6 — cos” 0
25. Use the equation sin” 6+ cos> 6= 1 to prove that tan” 6 + 1 = sec? .

26. Use the equation sin? 6 + cos®> 6= 1 to prove that cot? 6 + | = csc” 6.

7] In Exercises 27 and 28, use a graphing calculator or a computer to graph
the given functions. .
27. Graph the function y = sin® x + 2 sin? x cos® x + cos* x. What is the domain ;
of this function? What other function could have this same graph? Use trigo-
nometric relationships to verify the suggested identity.

28. Graph the function y = (sin x = cos x) + tan x. What is the domain of this
function? What other function could have this same graph? Use trigonometric

relationships to verify the suggested identity.
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29. cot 9+cos 6+sm2-0—csc 0

31. s1n8 o £o8.0 cosG

b el secd "smecsclﬂ

i
v

33. tanzx-smzx—tanzxsmzx
35 smG . _' tanﬂ ,
'.-smﬂ-l-cosﬂ ,l+tan0

| 3"7._ -AB is t'angent to‘“the umt crrcle at B(l 0) g oA
" a. Why'is"AOPQ ~ AOAB?t Gy s
: b Use part (a) to explam why:

: c. Use part (b) to show thatAB tan, 0 and AO = sec 0
d Wsual Thmkmg Use the dragram to explam why the
. S S art

e 1

t'. E: tend AO to mtersect the crrcle at C A theorem -
:rfr m geometry tates that (AB) AP AC. Uscvﬁmf.-:;; :

‘_\.

38. ZCD 1is tangent to _‘the_ mt cu'cle at D(O 1) Show lhat!
et cb “cot 6. ana co FesC 0, 1

(Hmt See Exermse 37) R
.Wr.'tlng J on expected that the graph of y

3]

a

'::_———} 5 :E x= ]sec'3c = tan x] For what va]ues }'t'x is t]:ns 16“‘1’"'

. r'-‘ Wi

L Aas

Imagme that your computer can calculate on]y the sme functron. Wnte a program

for whlch the input is any X where 0=x= 7 "and the outputs are the 51x tngono—

metnc functlons of X (Hmt See Exerelse 41 )
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the expression on the left to the one ( ' right.

1. cosxtanx to sin x

2. cscxtanx to sec x

3. secA cot A sinA to 1

4. csc Btan B cos B to 1

5. sin® 6 sec 6 csc 6 to tan@

6. COS? (X CSC X sec & to cotx

7. cotR+tanR to  cscRsecR

8. cotDcosD+sinD to csc D

9, csc X —sinX to cot x cbs_;:___
10. secx—cos X to sin x tan x

11. tan x(cot x cos X + sin x) to sec x

12. cos x(secx + cos xcsc?x)  to csc? x '_
13. (1 + sin B)(1 — sin B) to  cos?B

14. (sec E- 1)(set E+1) to tan’ E

15. (cos¢ —sing)?  to 1-2cos¢sing

9.

18.

. (1 -tan ¢)? to sec?¢p — 2 tan .
. (tann + cot n)? to  sec®n+cscin
(cos k - sec k)? to tan? k — sin® k

cscix—-1

e to cot x csc x
cos X

1-cos’x ]

to Sin x Cos X

tan x

sec’0 -1

—_ to tan @ sec 8
sin 8 .

1+ cot2d

to cot? @
sec? @

- -

23 sec A sin A % ok
. co
sinA cos A
cscB cosB
24. -
cosB sinB 0 ton.
1 1
25. + to 2 csc? x
1-cosx 1+cosx
1 . 1 '
to

X +
secD-tan D secD+tan D

given equation is an identity.
27. sec x(secx — cos X) = tan® x
28. tan x(cot x + tan x) = sec? x
29. sin x(csc x — sin X) = cos® x
30. cos x(sec X - cos X) = sin? x
31. csc?2 @ - cos? B csc?2 6 =1
32. cos2 6 + tan? 0 cos? 6 = 1
33. (sec @ + 1)(sec 8 — 1) = tan® O
34. (1 + sin )(1 - sin 0) = cos? 6

35. (2 cos x + 3 sinx)? + (3 cos x — 2 sin x)? =

2 secD

For Problems 27-36, prove algebraically that the

13

36. (5 cos x — 4 sinx)? + (4 cos x + 5 sin x)? = 41

37. Confirm that the equation in Problem 33 is an

1denr1ty by plotting the two graphs.

38. Confirm that the equation in Problem 34 is an

identity by plotting the two graphs.
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Section 14.4 — Soi+izg Trigonometric, Equations

Directions: Solve the following eqﬁatiorlxs for the variable given.
Review Problems Ak -
P 2. =3(x—2)+6=>532x) P

—1 : : fa \ 1 £ I = > 4
A 6 516 4§ = 16510 x 19" Bx '

Ix=n L T W '

—
)
{
\
\I

35, —x+3=Tx+8 . 4 30-x)-(B+x)=8
'} \( ! g, > o l 2
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1, BEE 2sinx—-1=0 When you solve for x, what type of
i ¢ trig function will you have to use ?

W « ."'
' Convert all your answers
into radian measure. X"

Is this the only

x=x40" e S possible answer?
(j\};‘. g " > ) {: C.J : __'_.(h-‘-.;_*"' j . i
2. Solve by collecting like terms and simplify. : 3. Solve 3tan’x—-1=0

4] ]

Solve COSx+4/2 =-—cCOSXx
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Classwork: Simplifying Trig Expressions

¢ ud Proving Trig Tdentities-
8 pts)

Simplify the fnnqﬁng.fﬂgonomeiﬁé El‘pmmnn 3 pohm each)

Name' ° ;f‘:.:" J’Jm};q

1. sacxcqgn(wx) rsm x i
Sec x ro5x -sin =
_':..:",.';,'.-.Lo- ; Cng . Vi 5{'/’7. x' 3




Prove the following trigonometric identities: (3 puints cach).

1 ) <
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Method 2

Use a computer or graphing calculator to graph the equations
y=2sinxand y=cosx+ l..

(If you can’t use your computer in the degree mode, use the radian moc
and then convert your answers to degrees.) For the graphs, choose tf
intervals

0°=x<360°and —2=y=2, : ycose |

The graphs are shown at the right. 14/ '
Notice that for values of x between | -
: = f

: 3. 1 -—Vcsc2 6=-3 4.
). 5.6sin”0—7sinf+2=0 6. 2tan” =3 tan 6 — 1
S 7. 6sin?0=7—5cos 6 ° 8.

0° and ;360, the gr:aphs intersect in 0 00° 180° 270° 760
two points. By using a zoom (or
trace) feature, you can find that the <30
‘ ’ = 5 y=2sinx
“ solutions are about 53.1° and 180°.
:
% ; RITTEN (EXER
} | Solve for 0° = @ < 360°. Give answers to the nearest tenth of a degree.
2T - -
e [N 1 sec?0=9 2. tan® 0 = 1

8cos?9—3=1

cos? 0 —3sinf=3

Solve for 0 = x < 27. Give answers to the nearest hundredth of a radian
when necessary.

f ; 9. cos x tan x = cos x 10. sec x sinx = 2 sinx
| R 11. sin® x = sin x 12. tan® x = tan x

© 13.2cos’ x=cosx 14. 3 sinx = cos x

-,. 15. sinx + cosx =0 16. secx =2 cscx

Solve each equation for 0 < x < 247 algebraically by using identities or

‘ # graphically by using a graphing calculator or computer. Give answers to
] the nearest hundredth of a radian when necessary.

| [ 17. tan® x =2 tan x sin x 18. 2 sinx cosx = tan x 7?0
[t f 19. 2 csc® x =3 cot® x — 1 20. 2 sec? x+tanx =5

’ R 21. sinx+sinx—1=0 22. cos’x—2cosx—1=0
*‘1 F 23. 3cosxcotx+7 =5 cscx 24. 2 sin® x — sin® x — 2 sinx + 1}
Tl § ' _25- 2 cos” x — cos x = 2 — sec x 26. csczx—ZCscx=2—4$inx
% | 4

oAy
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However, lhe following formulas, which can be derived by mmpl:fymg the radical
pressmn in formula (12), may be more useful.

o sin v X | — cos 0 )_"Q
tap — = ——— tan T = ————— v 1
2 1 +cosy 2 sin.v ey
Notice tHat these formulas don’t need the ambiguous sign =. (Why?) You are 2/
asked to prove these formulas in Exercises 37 and 38. ol )
The following table summarizes the double-angle and half-angle formulas. QL1
_Double-Angle and Half-Angle Formulas _ - . i@ °f )’ :
sin 2a = 2 sin @ cos « ' - 2= /5
. 2 . 2 . 2 L 2 :
cos2a=cos"a—sin"a=1—2sin"aF2cos” a—| ,‘ (
2 D ia) WJ/
2 tan «a 16 SR Y
AN, 20 = ~————s 28 7z
]l —tan” ;

el |
@ ] —cosa a 1 + cos a | : ; i
sSin— = X /—m COs— = £ 4y|—— ~ =
2 2 2 2 U: ¢ . V4
R R & L PR a, XGNE l —Ccos a Sin o [_, cos'o@ et AR b s Cte et hnibmiig s o 0 Ay Wb e o ety b sy bl o b o oy R A
tan — = == - F— = :
: .. \’l+cosa | + cos a sin a :

In Exercises 1-10, simplify the given expression.

1. 2 sin 10° cos 10° 2. cos> 15° — sin® 15°
3, 1 —2 sin® 35° 4. 2 cos® 25° — 1
A 2 tan 50° 6. 2 tan 40°
1 — tan” 50° | — tan” 40°
7. 1 —sin” x 8. 1 — 2 sin” x
9. 2 sin 3a cos 3a 10. cos” 560 — sin> 56

il. Discussion Given that cos 70° = 0.3420, explain how you can find cos 35°.

| IRITTEN EXERCIS

In Exercises 1-12, simplify the given expression.

—
ok

. 4
[ 1. 2 cos® 10°— | 2. 2 sin<= cos = 3-““!275—
~ B 2 2 1 —tan”
4. 1 — 2 sin’ 20° 5. 2 sin 35° cos 35° 6. cos” 4A — sin” 4A

Trigonomerric Additior Formulas 383



- 23 ]f cosA = ? ﬁnd cos 2A dnd cos i. 24 If cosA E find sin 2A and sin :

I
-

”_\_2&1"25; .8. 2 cosg‘ 3al'— 1 '_ 9 /1 — 2 sin? -“‘2—
1 — tan™ 25° ‘

' [\ [1=cos 80° [1+cos70® ' .
10. cos® A40° — sin? 40° V1, yogide, cOB 0" 12, Jltcos?0® o

In Exercises 13-18, find the exact value of the given expression.

i
b 2 tan —

oy ' ‘

\ 13.)2 cos> E - | . - piee s B 15 gcos T _ sin° -

\ - 8 2 T 12 12

o % 1 —tan™ —

: 8 ;
. : ) .

16..1 — 2 sin? 1z . 17. sin 15° cos 15° 18, 4sin 2T cos 2T

In Exercises 19-24, Z A is acute.

1(,9>lf sinA = = find sin 2A and cos 2A. 20-\- If tanA = -,I)—, find cos 2A and tan2:\.

21. If sinA = —.~, find sin 2A and sin 4A. 22. If cosA = —, find cos 2A and cos4/!

I I

—_ W=

et pid - ,
w-n?ru Whihgs ol M e E el e D L AT o KT TSP LA BT YT, S L '.;.::,,:,,,;.;;;;...,1.;u,,.. ]

25. Find COos; 105° using (a) an addition formula and (b) a hdlf—dnﬂle iou‘nuld
26. Find sin|(75° using (a) an addition formula and (b) a half-angle formula.

"~ Use a graphing calculator or computer to sketch the graph of each func-
tion. Then give the range and period of the function.

m 27. y = sinx + cos 2x . 28. y=sin3x + 2 cosx

29. y = 2 sin 2x + 4 cos 4x 30. y =3 cos 2 — 2 cos 3x

In Exercises 31-38, prove that the given equation is an identity.

NG SIN2A. s # | — cos 2A 2
P compAs . A .32\4|+(,(\7A T o
5 e
a3. (sin% + cos -%—) =1 + sinx 34. sin4x = 4 sin x cos x cos 2x
Sl 2
/| I==itan i 2 | +sinA —cos24 _
| 5.\ —-———] S cos 2x 36. e P04 lan A
R TSI sl 5.CO8K
Hedtan 2 1+cosx o | 2 sin x
Simplify the given expression.
g, 1+ cos2 ag, Ot tan” x)(1 — cos 2.)
' cotx ) 2 Py
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L. Simplify the given expression. 10-1
/4. cos 75° cos 15° + sin 75° sin 15°
'b./ sin 75° cos 15° + cos 75° sin 15°
\¢/ cos (30° + x) + cos (30° —x) -
d. sin (45° — x) — sin (45° + x)

((2: Find the exact value of cos 15°.
3. Find tan (%:’1 - ) when tan 6 = —%. 10-2

AT 4 I
4.‘ l * = — . = ——
‘ f tan « 7 ind tan B A

5. Writing Consider the lines y = 2x + 1 and y = 4 — 3.x. Write a para-
graph explaining how it is possible to find two different angles that
are formed by the intersection of these lines. What is the relationship
between these angles?

show that tan (a + B) = tan (7 — B).

4

6. Suppose LA is acute and cos A = 5 Find each of the following: 10-3
a.|sin A 'b. cos 2A
| ;/ sin 2A d. sin 44
. y 5 Emph-fyzthe given expression.
/ sin 2.v . (1 + tan® 0y —
ra e b. (1 + tan” y)(cos 2y — 1)
tan 2X __ 2 X
- T d. cos ; —sin® 3
8. Evaluate the given expression.
et . T AP
a./2 cos 5 1 b. 4 sin 6 COs ¢

9. Prove that the given equation is an identity.
el B cot? X)(1 — cos 2x) = 2
b sin 6 sec 6
* tan 6 + cot 6
10. a. On the same set of axes, sketch the graphs of y = cos 26 and 10-4
y = sin 6 for 0° = 6 < 360°.
b. Determine where the graphs intersect by solving cos 26 = sin 6.

= cos” 6 — cos 20

11. Solve the equation cos 2x = cos.x + 2 either gréphically or alge-
braically for 0 = x < 2.
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