
 Generalized Sine Functions

Fact Every function of the form
angularfrequency

B sin twx t Ccosciox

constants that are knownto us

can be written in the form

A sin tax 91
r s

constants to be determined

which we call a generalized sine function

To determine A and Y let's expand sin fax 4

B sin ax C cos tox A sin fax 4

A sinfaxcosy costux since

Acosy sin fax Asing costax

By comparing coefficients on both sides we get

B Acosy and C Asince It then follows that



tant

hence 4 tan We can then use B Acosy

or C Asin9 to get A

Summary To write Bsin Nx cos wxl as Asin wx 6

1 Calculate 4 tan E E E

2 Calculate A Isp

Ex Write 25in13 1 200s 3x in the form A sin 3 9

Solution Here 13 2 2 We have

1 4 tan tan I tan f 2 and

2 A c p cost

Henle 25in 3 1 2 cos 13 1 sin 3x T



Ex Let fix 35in E 35 cos

a write f x in the form Asin 9

b Find all such that f1 1 6

Solution

a Here B 3 C 35 We have

1 4 tan tan 35 tan B and

2 A Esp 6

Hence f x1 6 sin 5

lb It will be easiest to work with the description of

fix from a We have

f x1 6 6 sin 6

sin 5 1



The set of

It I It 2kt key all integers

I I 2kt KEK

I I 2kt KEK

5 4kt KEK

1 5 I 4T 5 I 8T


