Date:

MEF4U

Graphs of the Primary Trigongmetric Functions

Text: Section 5.1 & 5.3

Periodic Functioms: A function has a pattern of y-values that repeats
at regular intervals.
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One complete pattérn of a periodic function is called a cycle.

The period is the horizontal distance from the beginning of one cycle
fo the beginning of the next cycle.

The amplitude of a periodic function is half the difference between
rhe maximum value of the function and the minimum value of the
Function. (Note: Amplitude is always a positive value.)
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max value ~ min value
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Amplitude =

The phase shift (or phase angle) is a horizontal translation of a
trigonometric function.
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Skaotching the Sine and Cosine function using a E-point method

This method usss the fact that one cycle of a sine or cosine Ifunction
includes 5 points involving maximum {1), mninimum {-1), and =zexos.
These 5 key points are equally apaced along the x-axis, so they divide
the period into quarters. The graph of a sine function is plotted

below using the
5—point method.
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Consider v = Sin 8.

period = AT Bmplitude = L

State: =
Maximum Value = j, Minimum Value = -1
Domain = ? X{ X & \?i Range = %z}(‘*—i \43\4 i'?}




Sketching Functicns of the Form fix) = a Sin [k{x - a)] + c

¥

and f(k) = a Cos [kix - d)] + c.

where a is the amplitude

ZH, k¥ can be alsoc considered as the number of cycles

pericd =

in 7o radians.

d is the phase shift with respect to y = a S8in k6

a Cos k&

b

or Vv

c is the wertical shift.

Review:

When using transformations, perform them in the following oxder:

1) expansions/compression

2) reflection

3) translation

Example #1. Sketch y = 3 Cos (2% + -% ) for 0 < x <21

Solutiocn: Factor out the k (the coefficient of the x-term)

y = 3 Cos 2 ( ¥ + .% )

Now state the amplitude = :5 cds 2
- —ry F‘e”‘ T = ‘2.._--?(‘5' T

the period = (n/ /P; Z
the phase shift % 7/ P leLd

Steps: 1) Divide the period (in this case, it is m radians) into
m o
4 parts: 0, 2 3 1 i}

2) Point one cycle of y = 3 Cos 2x using the 5-point method.

3) Continue the same pattern to complete the other cycle up to
2m radians. '

4) Finish up the question by translating y = 3 Cos 2x by a
phase shift of -% radians horizontally to the left.
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Example #2. Complete the following table.
Function Amplitude Period Phase Vertical
Shift Shift
_ 2E & _ y
y - ’,@; 772_ 4o [ wmd
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2 Cos 2[}: 2) 1 9; /;Z. -Ha.\_ | cﬁf}u}m
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= n (3x - . i
= 27, He rght
4 = Sim 3 (x = Tx) A g
Example #3. Write the equation for the function with the given
: characteristics.
y = a 3in ki{x - d) + C
or y = a Cos ki(x - d) + c
Type Sine Cosine Sine Cosine
Amplitude 0.4 3 6 10
Period 2o o 3o I
3 3
Phase Shift g left nene 210 right _ I
3 6
Vertical Shift None 4 -2 3
Equation o= < N
4701556, 0| \
¥
= [ 2, _Z -
e g Lsin[25 G- )2
Y =10 wsf26+ TV r 3




F vou are having Aifficultiess, follow these steps:

ir

Amplitude 0.4, a = 0.4, Period = E%E Phase shift = u left
2m 2o da- =
k 3

Therefore the equation of the function 1s

‘3: o Sin e (x—d)+ C
U =94 S 5(x-+'“n’\)=*®

=

"he graph of y = Tan x

o~
Period = gL
amplitude = A / N
Maxiwom Value = iﬂ’/éL
Rﬁnimum.value = V\/GL

Vertical Asymptotes

)’='hé2§ Weve B TS @n CM%&%»
_ J
Domain = §5< X Z h.2£ ‘%kﬁ?;é%is
Razzge=§\4 "Léfez v

Classwork/Homework

p.258 - p. 260

#9 - #19 (Omit #16, do it i; math 1ab)
p.276 - p.278

#1 to 14, 21




