MHF 4U3

Compound Angle Formulae

Investivation I: Addition and Snbtraction Formulas for Sine
S*—L___*
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1. Evaluate th following:

Evaluate 67[0 O:/;‘I’lb ][L/ 7[[ 72/ %
a) sin»;&/ b) sin«cos-+cos-sm~
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¢) What do You notice about the results? _dRSUHSS A %
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1at do you notice about the angles used? ’ry% + /6
Conclusion: Sin ]iQ*b) =Sina (§£ + Cbsasmb N |
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2. Evaluate the following:

(43
¢) What do yoy notice about the results? QM‘UQ{S Qe —H'Q Samnd

- _T
d) What do You notice about the angles used? 1’/ -
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Conclusjon: (<
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Addition Formula for Sine
sin{a+b) = sinacosh + cosasinb

Subtraction Formula for Sine

sin{a — b) = sinacosb — cosasinb
. . T
Example 1: Find the exact value of sin— ‘<°
2
Strategy: Describe -—— as the sum or dlffercnce of standard angles we have worked with (e.g.. z .
and multiples of these). R
- Sin (L0-45*)

= S0 cosM5 - c0360SnM S
@Xﬂ) - 3)®
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Investigation JI:

Addition and Subtraction Formulas for Cosine

* ° 4 ¢
1. Evaluate the following. A0 a0 W Y
. 4 7
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a) COS"; /qo

/4 s T
b) cOS— COS— — sin--Sin—

=0 : ')Céﬂ (53
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¢) What do you notice about the results? Saemt

1 . 1
d) What do you notice about the angles used? / 1- 1(/5 + / ¢
Couclusion: (OS(Q-&\;‘)

€050 Cosh — 5ina. S’

2. Evaluate the {following.
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a) CoS— b) cos——cos*+sm——<;m—‘
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¢) What do you notice about the results? /,LZ Saml
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d) What do you notice about the angles used? 1(/3 /(71’« / (;
Conclusion: COS(Q’]DX z
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Addition Formula for Cosine

Subtraction Formula for Cosine
" cos{a+b)=cosacosb —sinasinb | cos(a —b)=cosacosh +sinasinb |

4 5
Example2: Find the exact value of\cos T;

— (0% (US4 30 ) o
345 0530 ~ <in46s1n30

Addition and Subtraction Formulas for Tangent

(3]

Addition Formula for Tangent

Subtraction Formula for Tangent

1 —tanatanb

tan{a +b)= tana  tanb

tan(a b) _ tana- tanb
1+ tanatanb

Prove the Addition Formula for Tangent using the identity tan x = ——

COSX
(The Subtraction Formula for Tangent will be proven in the homework.)

mx
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Example 3:' If sina=——, 7 <a=< 7 and cosh = ——~1—3— ,—2— < b <7, evaluate tan(a + b).
Strategy: In order to use the s ' la for tangent, the tangent values for each angle must be found.
fgle b Fan(ath) = Hane +¥unb_
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o | - dana 3>
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Homework

Knowledge

1. Express as a single trigonometric function.

a) cos2acosa—sin2asing b) cosxcosdx +sinxsindx

tan2a + tan3a : tan7 —tan9

¢) sin2mcosm + cos2msinm

&4
1 —tanZatan3a 1+ tan7tan9

2. Find the exact value of each of the following.

(7 T 3w 2w
a) sin| —-—— b) cos| ———— ¢) tan| — — + —
55 v {54 S

T 4m . 7w . 4w . St Sm 57 . 5« o
d) c0S—COS-— —SIn—Sil—— e) sin ==-cos— + cos— sin— (Application)
7 21 7 21 36 36 18

Application

s}

3. Evaluate using the formulae developed in this lesson.
NRRY 137 T Sx
a) Sin—-— b) cCOS—— c) tan — d) tan—
12 12 12 12
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4.1f coSx=-—— | x isin the interval —,7 | and tany=— | yisin the interval T,~— 1,
13 2 3 2
evaluate each of the following.
a) sin(x - y) by sin(x + y) ¢) cos(x—y) d) tan(x + y)
5. f sinx = —%, <X < %71 and cosy = ? 377[ <y <2, find the value of ‘;e(,(x y)
Thinking
sin x

6. Prove the Subtraction Formula for Tangent using the identity tan x = —
COSXx

7. Find the double angle formulas using the sum and difference formulas and simplifying.

a) sin2x = sin{x + x) b) cos2x = cos(x + x) ¢) tan2x = tan(x + x)

4 . .
8. If cosx = o g <x <7, find the value of sin2x and cos2x . Determine the quadrant of the angle 2x.

. 2 . )
9. If sinx = % ,0<x< g , evaluate sin2x and cos2x . Determine the quadrant of the angle 2x.

Answers:
la) cos3a b) cos(-3x) or cos3x ¢) sin3m d) tan5a e) tan(-2)

2a) 12‘/‘[ b) 31 o) 1-+3 g Lo 443

22 143 2 242
) V3-1 b) ~1-43 o 1+43 0 V3 +1
2J§ 2f 1#\5 1—@

15

t) 20 b) -2 ) -2 -1 s
J" 42 )
7a) sin2x=2sinxcosx b) cos2x =cos’ x —sin® x ¢) tw]2x:‘_2tan;r :
I-tan” x
24 7 th
8) ——, —, 4" quadrant
257 25°
120 119

T, L quadrant
169" 169’



