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One of the main food sources for the
Arctic fox is the lemming. Suppose
the population, L, of lemmings in the
region is modelled by the function
L(t) = 5000 sin ﬁ“ — 12) + 10 000.
L

(a) Determine the lemming population during year 15 of this study.
(b) Determine the second instance that the lemming population reached 8000.
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What about graphs of other
trigonometric functions ???
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Graph the Tangent Function

Graph the function y = tan 8 for —27 < 6 < 27. Describe its

characteristics. l
_5

Angle Measure 52 90° 135° 180° 225° 270° 315° 360°

y-coordinate on O ’ Ml=vl"| 0 | M_l ®)

Tangent Line
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Key Ideas

@ You can use asymptotes and three How can you YA | §y=tanx | ]

points to sketch one cycle of a tangent ~ determine the

. 3 location of the
function. To graph y = tan x, draw one

@

) asymptotes for 6
asymptote; draw the points where the function
v=—1,y=0,and y = 1; and then y=tan x? 4 ’
draw another asymptote. | | |
2
e The tangent function y = tan x has the following
. . o A
characteristics: - ¥ /% | 3x /x| Gn X
: :
= The period is . 2l > ¥ EI :
= The graph has no maximum or minimum values. 4
= The range is {y | v € R}.
-6
= Vertical asymptotes occur at x = g +nm,nel
—8
-Thedomainis{X|XqEg-l-m'r,XeR,neI}. TSN '

= The x-intercepts occur at x = nw, n € L.

= The y-intercept is 0.
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y=cot0
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What would the graph of
cot 0 look like?

REMEMBER:

1

cotx

tan x =

where tan x =0,
cot x 1s undefined
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Graphs of Other Trigonometric Functions

What would the graph of
csc 0 look like?

REMEMBER:
1
csct) = —
s &

where sin x = 0,
csc x 1s undefined

y = sin X y = CSC X
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-~ What would the graph of
, sec 0 look like?

REMEMBER:

1
cosd

sect =

where cos x =0,
sec x 1s undefined

y = COS X y = secC X
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REVI - Sketching Trigonometric Functions

 sinusoidal functions

- properties: domain/range, amplitude, period, phase shift,
vertical translation, eq'n of sinusoidal axis,
mapping notation.

- sketching equation in standard form.

finding the function (both a sine/cosine) given a graph

solving trigonometric equations where period is not 360

applications of sinusoidal functions.

- sketch

- develop a function

- use function to answer question

VY

sketches of all SIX trigonometric ratios
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Textbook Review....

Pg. 282 - 285

#4,6,7, 8,10, 11, 20, 21, 22, 23, 24
Practice Test: Page 286 - 287

#1-7
#11,12, 14, 15, 16
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PRACTICE TIME...

April 22, 2014

Review - Practice Test for Sinusoidal Functions.doc

O

11
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Practice Test Solutions

Part A: Multiple Choice Part B: Open Response

i
.

11. A (second hand) 1 5

12,
13.
14.
15.
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19.
20,
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MORE PRACTICE???

Review - Trigonometric Functions.doc

0

SOLUTIONS

1. (g) 390

2.0 -2

3@ I

4. {a) -1.2790
) 1.2690
ey =5

B bmp=3
Perind = 120°
VT.=Upl
F5. =none

Domain: 0°= & <€ 360°

fe) Arp =1
Perind = 720*
VT.=Ups
P.5. =none

Domain: —90 =& < 360°

Range: -3%p =7
10,1189 m

11. 46 2 cm

(b 53°

T-2.0
4

by

b 11

by -1.0864
[y 359
ify2ase

cand =— -.,5

5

gacd="1"
2

oot@=2

ib} Arap = 2
Period = 120*
V.T.=Dounz
PS5 =A0® left
Domain: SER

() Armp =8
Period = 360
V.T.=Hone
F.5.=00¢ right
Domain: &R

Range: -6 %y 26

13
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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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)


°


-


240


sec
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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) 
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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
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, 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.
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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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