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Compound Angle F.ornr ulae
Irvestisation Ir Acrrition anrr subtracfion Formuras for sine
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Addition Formula for Sine

Example 1: Find the exact value of sin " o

nr-15
Strategy: l)escribe L u, the stu'u or difference of standard angles we havp workecl wirir (e.g.,

a.d 'ir-rttipl", ot u.,"r'Jt $ix (r5") -\
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Inv-estiqation II: Addition and Subtraction Formulas for Cosine

1. Evaiuate tire following.
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What do you nolice aboul the results? .k S'r*

whai do yrrr-r rrorice abcrur rlre a'rgles *W/t-

Subtraction Formula for Sine
sin(a - b) = sin a cosb - cos cr sinbs in (a  +  b) :  s in  a  cos  b  +  cos  as inb

c) What do you notice about the results?
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d) What do you notice about the angles used?
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Evaluate the lbllowr.irU.
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Addition Fonnula for Cosine
a + b) :  cos a cosb -  s in a s inb

Example2: Find the exact value o 1s'

Prove the Addition Formula for Tangent using the identity tan x = !11{
COS JT

(The Subtraction Ironnula for Tangent will be proven in the homework.)
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Cos (rs')
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Addition and Subtraction Formul:rs lbr Tangent

Subtraction Formula for Cosine
cos(a -  b l :  cosacosb + s in asin b

Addition Formula for: Tan Subtraction Fonnula for Tangent

|  , \  tana- tanb
tan la  -  b  l :

I + tanatanb
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Homework

Knowledge

1. Express as a single trigonometric function.

a)  casZaccs l  -  s in  2as tne

= C"t t?*)
c)  s in2mcosm + cos2msinm

cosxcos4x + sinrsin4rt

tanZa + tan3a

1 - tanLatan3a
e)
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tanT - tan9

1+tan7tan9

2. Find the cxact value of each of the following'
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stn-cos- + cosa sin :i (Application)
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Application

3. Evaluate using the formulae developed in this lesson.
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4. If cos Jr

i3
evaiuate each of tire follorving.

a) s in(x - ; , ) b) sin(x +.1,) c)  cos(x - ; r ) dS tan(x + y)

5 .  I f  s i n r= - ! . ,  3 r  - 2  3 ' - - . , n -
3  

. * .  
,  

and  cosJ ,=1 ,  
,  

<y -<2n , . f i nd thevah reo f  sec ( ; _ ; r ) .

Thinking

6. Prove the subtraction Fonnula fclr Tangent using the identitytan-l =
COS X

7' Find lhe double angle formulas using the sum and diflerence formulas and simpli$ri'g.

a)  s in  2x = s in(x  + x) b) cos2x = cos(x + x)

. )  r ^  4  nu. tI  cosr = -;,  
;  < -r < r,f ind the value of sin 2x and cos2.x.

9 '  I f  s in  t=2,0<x <L,evaluate s in  2x and,  cos2x.  Determinet l requadrantof theangle2x.
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, .y is in the interval

s ln  x

c) tan2x = tan(x + x)

Determine the qr-radranl of the artgle Zx.

Answers:
ia) cos3a b) cos(-3x)orcos3x c) sin3n d; tan5a e) tan(_2)
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