How do I get sinusoidal functions into the “standard” form?

When confronted with a sinusoidal function, it is helpful to have it (or get it into) the form

f(x) = Asin (2; (ZE—O)) +D

since we are able to read off the parameters A, B, C, and D; these parameters determine
the shape and location of the graph of function. We are always able to put sinusoidal
functions into this form with A > 0, and B > 0.

Frequently, sinusoidal functions do not appear to us in this form, but we can rewrite in
that form. The following are three examples of how this goes.

1. f(z) =sin(3z + 1)
We factor out the 3 from the expression 3z + 1 to get

f(z) = sin (3 (x + ;)) :

We want 2 = 3, s0 B = 2. Thus,

2 1
f(x) :sin< T <:U+3>>.
And we cansee that A=1,B = 27,C = -1, D = 0.
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2. f(z) =sin(2 — 7x)
We can factor the —7:
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f(z) =sin <—7 (—i —l—x)) .

In order to end up with B > 0 we have to do something about that —7. We can use
the following identity:
sin(—x) = sin(z + ) for all x.

This gives us

(&) = sin (—7 (—3 —|—a:)) — sin (7 (—3 —i—:c) +7r> — sin (7 (—3 Yot 7;))
- (i (o= G5 - (5 (- (-9)

SoA=1,B=:2r,C=%%D=0.

3. f(z) = —2sin(5—2)
We can use the identity
—sin(z) = sin(—x) for all «
to get a positive A value:
f(x) = ?Sin(—(5 —x)) = :;sin@ —5) = gsin <§Z(1’ - 5)) :
SoA=2B=2rC=5D=0.



