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Sec 7.2 Addition/Subtraction Formulas
Sec. 7.3 Double-Angle, Half-Angle and Product-Sum Formulas

Previous Trig ldentities

1 1 1

mc(ﬁ) = m sec(ﬂ) = p— (3) mt(ﬂ) = m
e

sin?()+cof (=1 tan’()+1=sec’() 1+cot’(®)=cs(®)
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http://www.mnwest.edu/fileadmin/static/website/dmatthews/Geogebra/Shiftldentity.html
-

Addition and Subtraction Formulas

sin(s +£) = sin(s) cos(£) + cos(s) sin(r)
sin(s — £) = sin(s) cos(£) — cos(s)sin(z)
cos(s +£) = cos(s) cos(f) —sin(s)sin(z)
cos(s —£) = cos(s) cos(f) + sin(s)sin(£)

tan(s)+ tan(f)
1 tan(s) tan(z)

tan(s)— tan(r)
1+ tan(s) tan(z)

tan(s +£) =

tan(s —£) =

For a visual proof of these see these web pages.
The book has an algebraic proof.
http://www.ies.co.jp/math/java/trig/kahote/kahote.html
a
http://www.math.ohio-state.edu/~maharry/GeoGebra/SineCosineAdditionFormulas.html
3


http://www.mnwest.edu/fileadmin/static/website/dmatthews/geogebra/shiftidentity.html
http://www.ies.co.jp/math/java/trig/kahote/kahote.html
http://www.math.ohio-state.edu/~maharry/geogebra/sinecosineadditionformulas.html
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Consider the Graph of %Sin(x) + 73 Cos (x)

http://math.hws.edu/xFunctions/
S

Draw a graph of the function with your calulator.

Can we find a nicer equation for it?

Consider the following:

ASin(x)+ BCos(x)

If we find a number ¢ such that COS(¢) =

A
——— and Sin =
NV A + B? @ A+ B


http://math.hws.edu/xfunctions/
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So we have the following equation:
ASin(x) + BCos(x) = kSin(x + @)
where k — 1/A2 _|_B2

and ¢ such that COS(¢) = # B

and Sin =
vA* + B? @) A% + B?

How could you find a formula for the Sine and Cosine of twice a known angle?

Suppose you know that for a certain angle, Sin(t) = 5/6.‘3

How could you use the sum formulas to find the values of the Trig Functions for twice
that angle?

Sin (a.(:.\-.- sin( X -ES
= sin D cosH) 4 i)sin )
= QA s Hcos &)
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Double Angle Formulas

sin(2x) = 2 sin{x)cos(x) T L T hew
cos(2x) = cos:{x)—sin*(x) in $ ot “\"\‘\"“-
S—— h

[’cos(Zx) —1—2sin*(x
cos(2x) = 2cos”(x) -1

_ 2tan(x) G lwt ‘
) = () anle QX'
Proof: KV\M S\" V\? (X\ 05 € (X):
¢ 032/><\

Formulas for Squares of Trig Functions

1-cos(2x) 1 1

sin”(x) = —cos(2x)
2 2 2 |
msz(x) _ 1+ 005(21) T&\(\; f?/\j Jowd \(ﬁr\df& Le&
o () - 1= 023 “ ?; bk
1+cos(2x) .
@
Proof: ¢ OS’Z (XB

Note: What happens when you add the formulas for sin’(x) and cos*(x)?
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Half Angle Formulas

1 cos(u l/\ Lbé m 11

HTg 2 | 2 2
.'—1 o s(u cos™(x) = l+c025(2x)
2) 1—cos(2x)

m{:ﬂq 1- cos(u) sin{u) tan”(x) = 1+ cos(2x)

2 ) sin{u ) 1+ cos(u)

Proot "I '}kaQ TR He Knoun ang lo
we ouo-\’/“‘lb ‘Qv\d He l\ql\cﬂa,l.e

A
Applications: l
1. Find the exact value of . [ —‘:‘E
] £ : :t'\, l —CGS(WY -\‘_/
— B
My =W\ LT =@J i MY oYl
%&k—(?@*\*“‘i’ Snce in GI
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< =G97
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Applications:

2. Suppose we know that for angle ‘t, sm(t)— 2
and ‘t is in the 2" quadrant. 5
Find the values of ‘sin’ for double that angle

m (3=
> Qs e ) ’5""

-&
GI aa

Note we don t need to find the actual measure of the angle. We could though use "inverse sine". Do you
get the same answer?

S (-QEB’S'
=5 1/5) e ,.@..,,..6‘2/;-
. t‘ ‘{Ir«‘...;eagg ﬂm-l\(/y
hgjanf -(-=T:£Ls ,80‘&357
-Deuble ayhe SHC
(310 )s-795

Applications:
2. Suppose we know that for angle ‘t’, sm(t)— 5

and ‘t’ is in the 2™ quadrant
Find the value of ‘sin’ for half that angle.

Sn ( 'zl"s‘ % <
l — co.s(~l-\

e

Note we don't need to fi nd the actual measure of the angle. We could though use "inverse sine". Do you
get the same answer?

=156 o £=1SC+3¢0
50 §=780

N
%‘} $< o580
S

Yﬂ \(k
'I-or - &\
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Applications:

4. Suppose we know that for angle ‘1, or::s(r)_—i 3l §
and ‘t’ is in the 3rd quadrant.

Find the values of Sin(2t) and Cos(2t). )

in (34
S (H Sm-hCOS('(->

‘&( =)
3

COS(N:\ aQ (037{)6 ~| |
=a(¥-
- 3%

5 )

Applications:

4. Suppose we know that for angle ‘t’, ms(;)zfg

and ‘t’ is in the 3rd quadrant.
Find the values of Sin(t/2) and Cos(t/2).

SM(-V\""“ [ —cost6)

=.:I-q L("% )

T3 i3 8] WGl o
Cﬁ[/z)c \] l.|.(‘l/s§ -t'> 96°

JT_ Sah GI
> =t ol
=]
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Make Up your own Trig Formulas:

What would be a "Triple Angle Formula"? Does it work?

< (3+\‘= 2 Sw (‘('\ oS A'\ ojeesS

Sin (3O =5t (3t 4“9\
= S ( rg Cos (—l—X + cos(%) Sin ['(-)
= Qs Mok ces) "4051(*) -S""“\ s ()

Verify the identity 1 — cos 2 x = tan x sin 2 x.
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