Trigonometry 13 Mathematics 108
Please Comment about a cheat sheet for the final.

More Formulas can be created
Example

sin3x =sin2x+x =sIn2xcosx +cos2xsin x =
25inxcosxcosx+(cos2 x —sin? x) sinx =
. 2 2 <2
s1nx(2cos X+ Ccos” x—sin x) =
. 2 2
s1nx(3cos X —sin x) =
. . 2 . 2 _
s1nx(3(1—sm x)—sm x) =
sinx(3 —4sin? x) =
2sin x—4sin® x
Similarly we can find

cos3x sindx cosd4x tan3x tandx



Half Angle Formulas

cos(2x)=2cos”(x)-1

we substitute getting

COS (x) =2cos’ (gj -1

X
. COS| —
Solving for 2

We get
X 1+cos(x
COS| — |== ( )
2 2
Starting with

- 2
cos(2x)=1-2sin"(x)
we substitute getting

cos(x)=1-2sin (fj
2
Solving for sin (gj

We get

o )00




Finally, there are three versions of the tangent half angle

x) 1- cos(x)
2 sm(x)

X Sin(x)
tan| — | =
2) 1+cos(x)

Example of half angle formula:

in (15 )_sm@ j iJ1‘°°;(30°) ]

i,/# —+.258819

So which is it? .2588 or -.2588

Well 15° is in the first quadrant so .2588!



Product-Sum

We'd like to find formulas of the form
sinxcos y =

We start by adding
sin(x+y)+sin(x—y)

We get

sin(x+ y)+sin(x—y) =sinxcos y +cosxsin y +sixcos y —cos xsin y =

2sin xcos y
Dividing by two we get

sin(x+y)+sin(x—y)

sinxcos y = 5

If instead we try
sin(x+y)+sin(x-y)
We get

sin(x+ y)—sin(x—y)=sinxcos y +cosxsin y —sixcos y +cos xsin y =

2cosxsin y

again
sin(x+y)—sin(x—y)
2

cosxsiny =



Repeating this using the cosine sum and difference formulas

cos(x+y)+cos(x—y)=

COS X COS y —SIn xsin y +cosxcos y +sin xsin y =

2cosxcos y
Dividing by 2 we get
cos(x+ y)+cos(x—
COSXCOS Y = ( y) ( y)
2
And finally

cos(x+y)—cos(x—y)=
COSXCOS ¥ —sinxsin y —cosxcos y —sinxsin y =
—2sin xsin y

Dividing by -2 we get

cos(x—y)—cos(x+y)

sinxsin y = 5




Summary

sin(x+y)+sin(x—y)

sinxcos y = 5

cos xsin = sin(x+y);sin(x—y)

0 xC0S 3 = cos(x+y)—2kcos(x—y)
IS Rt

We can use these to find sum formulas

Let A=x+y and B=x-y

sin(x+y)+sin(x—y)
2

sinxcosy =

becomes
. A+B A-B Sin(A)+sin(A)
sin cos =
2 2 2

We multiply by 2 and rename the varialbes

sin(x)+sin(y)= Z[SinﬁTycos%}

We repeat this using the other three product formulas and we get

sin(x)+sin(y) = Z[Sin x—;y cosx;zy}

sin(x)—sin(y)= Z[Sinizycos%}

cos(x)+cos(y)= Z[COSHT)}COS%}

cos(x)—cos(y)= —Z{SinﬁTysin%}



Here's something you can do with these formulas:

Express cos(3x)+cos(7x) as a product.

cos(3x)+cos(7x) = 2cos(3x;7xjcos(3x_7xj =

2
2¢0s 5xcos(—2x) =2 cos 5xcos 2x

Show Everest Video



