MCR3U1 Date:
Day 4: Graphing sin x and cos X Chapter 5: Trigonometric Ratios

Graphing f(x)=sinx and f(x)=cosx

Complete the following table of values for f(x) = sinx and f(x) = cos x then plot each on the grid below.

x 0° | 30° | 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
f@=sinx |O |05|03t| L |09# |05 | © |-05 |-08F|-4 |-08%|-05| O
fx)=cosx | 4 |08F|05 |O 05 |08 |-4 |08 |06 | O |05 |08+ | 4
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For the sine function: For the cosine function:
What is the period of the graph? What is the period of the graph?
Jb0” , Zbo
\ What is th:?. amplitude of the graph? \'_Y]Q(-Wl 1 What is vt{he amplitude of the graph?
\, What are the x - intercepts? & What are the x - intercepts?
0, 9o, 3o 90, 23o
What is the y,- intercept? What is the y - intercept?
NG )
\1 What is the axis of the curve? Moy +win What is the axis of the curve?
Y=o T Y=0 bfc iV 0
\4 What are the max and min values? What are the max and min values?
Maxzd  minz=4 may | Min ==
What is the domain? What isyth€ range What is the domain? What is the range?
AT T S A B R A T 8 PEA R
When is the graph increasing? | ¢ ~ | When is the graph increasing?
gL (]0° e T4 190 X £ 240
When is the graph decreasing? When is the graph decreasing?
qo¢ x {112 0 k<{lI8o
Explain why this graph is a function Explain why this graph is a function /2
Passes e VLT, and fhee s Dre y Y vafum will reoeetif we eﬁmof par} g63
wolee o 7] K jwg I ’ t
THINKING: Compare the graphs of y = sinx and y = cos x. How are they the same? How are they different?
5|mx;oﬁ-b:¢_s - The stpe & coshe \:ﬁ,,,c{;m ore cafgmenff‘
- Pperiodic 3 5 ; . f «
»zame eiod Siousoldg L curves; tre cosim curve

- same equelion of flo axjy y=0 S e Sne curve “Fronstoted 40* Ho He /é'ff.

-~ some amp(i-}q Co sk = sin(x+40Q
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MCR3U1 Date:
Dav 5: Transformations of Sinusoidal Functions I Chapter 6: Sinusoidal Functions

Stretches of Sinusoidal Functions
f(x) = asin[k(x — d)] + c and f(x) = acos[k(x — d)] + ¢

Vertical Stretches: Investigating for a

Recall: y = af(x) is the image of y = f(x) under a transformation which causes a vertical stretch.

Example 1: Graph y = sinf and y = 2sin8, for 0° < 6 <.360°. qo
. . o g /{%I}

6 0’ 90" 180° | 270" | 360° | \ 0 445
y=sind 0 i o | -1 O ¢1,9) ';(22_3 “on
v=2sin6 | O bl 0 -9 0 (q ’)\a
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Fory = 2sin#,

1. What coordinate is affected? d Cdort dlﬂé’ "/*5'

2. What points are unaffected (invariant)? 0 f QO (.5670
3. What is amplitude, a, of the function? CQ

4, What is the period? 5 ‘a 0

5. What is the equation of the axis of the curve?

6. State the domain and range. ¢ ]). f XE }‘2} . R ijg 1 (5 2;

Example 2: Graph y = -sm 8, for 0° < 6 < 360° on the above grid.

ma){-{—mm Q"‘( 23 e, &,.,

8 o° 90" 180° 270° 360°
1. -
y=zsné O 0.9 © -0 | O
SUN[NIARY

Fora>1, the graph is stretched vertlcally (expanded) by a factor of a.
For 0 < a<l, the graph 18 compressed vertlcally by a Eactor ofa.

The amphtude of cach ﬁmctlon y asin H and y = acosh 15(")
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MCR3U1 Date:
Dayv 5: Transformations of Sinusoidal Functions I Chapter 6: Sinusoidal Functions

Horizontal Stretches: Investigating for £

Recall: y = f (kx) is the image of y = f(x) under a transformation which a causes a horizontal stretch.
Mapping: (x, y) 2 ( hod

T\

Example 1: Graph one cycle of y = sin8 and y = sin 20 on the grid below using mapping n<3tation.

(0,9) —> (0,9 1
(90,) —> (¥ ,9)= (1.9) (-1
-~ (1%0,0) —> (!32,0) gﬂo,a) (\,0)
('230,*" —_ °o) . (1%,9) » a_‘)
v (10,0 — (w,o) - (8g9) <
¥
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For y = sin 26,

1. What coordinate is affected? X

2. What points are unaffected (invariant)? (j ial,
3. What is the amplitude, a, of the function? J,
4. What is the period? {§©

5. What is the equation of the axis of the curve?

J =0
SUMMARY, - ’ '
Recall: x says somet hmg yet does the exact oppos1te
for k> 1, the graph is honzontally compressed by a factor of 1k

for 0< k < 1, the gra whﬂis ho 7cm’ra“y stretched (expanded) by a factor of l/k . :__;: ,,

The value of k determmes the nu )
trigonometric function, divide the perios

es in the penod f the graph To deu:uu "‘? the_:per odo fthe

y=sm 29 "'has jieri‘bdﬂ?'; . “ “3",;"‘;'1‘30’3‘2,9 has perlOd’B',s?q bi

lﬁ;e.'g.i'y = sin 20 has peripdl ?-6—‘-’- - 180

2
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MCR3U1 Date:
Dav 5: Transformations of Sinusoidal Functions I Chapter 6: Sinusoidal Functions

Ex2: y = sin 36 has period:

?en‘od = %_?11200

Ex3:y=sin—;-6 has period:
Period - 360 . 30«3 = 10807

.
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Ex4: Determine the equation of the sine function with amplitude 4 and period 45°. State the domain and range of one

cycle. :qafnk@' Pertod = %.‘.’S) 45 = 36 = k= 30 - g

k. k. ha
DoJoeR]  R-{yer| v ]

Ex5: Sketch one cycle of y = 3 cos % 8 . State the amplitude, period, domain, and range of one cycle of the function.

&\\ p Ve siod = TACQ)
’ | /’/ “D gek| 94 3&3
, \ ' (¢
\ » : -E,(\;L‘;H;’ ’Sgyé;}
&" ~sags /éw T - 8 X
1 (4 Y2 /.54 Fo =S
A /. P=EL2
B |4 |
\\'///
Co>G- > [ cos 5[ G- :
CX{U) - (q‘xl %y (w") o 5,
(O D e (2(0), 3(&)) = (0, 3) 1,9 (‘}: o{;
("\019) S (&.Q‘io) ,3{0))=(l?010)
(9o-) — (alw) ,%(*')):(31,0,,3) @)

(310,0 5 (260, 3(e))=(540,9)
(560,4) — (2.6 D)= (V0,3)
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