Lesson 26

Read Chapter 19 and 20

Sinusoidal equations

Sinusoidal modelling problems
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Graph f(x) = Asin(Z(x — C)) + D
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Sinusoidal functions

F(x) = Asin(%r(x —C)+D AB>0

A: amplitude. Half total height = fmacYmin,

B: period. Horizontal distance between two consecutive peaks or
valleys, or double the horizontal distance between one peak and
the next valley or one valley and the next peak.

C: phase shift. x-coordinate of max - % or x-coordinate of a point

half way (vertically) between a valley and a peak.

D:mean. Half way vertical point = Ymex-Ymin,
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Find a formula for the sinusoidal function below
s (3,5)
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solve 3sin(2Z(t — L)) +2
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How to solve Asin(2(x — C))+ D =V

» Do some algebra first: sin(%éT (x—C)) = %

v

. 2T _ - (V=D

Use arcsin : 5 (x — C) = arcsin(~7—)
» Do some more algebra to solve for x:
V—D

x = C + £ arcsin(52).

> x1 = C + 2 arcsin(¥52) is the principal solution.

C-E8<x<cCc+&
» All values x; + kB k = 0,%1, £2, £3,--- are also solutions.
» The symmetry solution is xo = xmax + (xmax—principal),
where xmax is the x coordinate of the first max to the right of

C.
» All values xo + kB kK =0,+£1,+2,43,--- are also solutions.
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