PENANG SANGAM HIGH SCHOOL
P.0.BOX 44, RAKIRAKI
LESSON NOTES - WEEK 13

School: Penang Sangam High School Year/Level: 13 Subject: Mathematics
Strand 4 TRIGONOMETRY
Sub Strand 4.1 Trigonometric Identities and Exact Values
Content Students should be able to;
Learning Outcome | - prove identities using product to sum rule.
- prove identities using sum to product rule.

Proving Identities

Sum to Product Rule

e sin C +sin D = 2sin(half sum) cos (half difference)
e sin C —sin D = 2cos(half sum) sin(half difference)

e cos C +cos D = 2cos(half sum) cos (half difference)
e ¢o0s D —cosC = 2sin(half sum) sin (half difference)

Example 1:

Write sin30°+sin 10° as a product.

sin C+sin D=2sin (half sum) cos ( half difference)

sin 30° + sin 10° = 2sin (52 er 10) 05 (0 - 10,

=2sin 20° cos 10°

Example 2:

Show that sin 60° - sin 40° =2cos50° sin 10°
sin C-sin D=2cos (half sum) sin ( half difference)

— 2c0s (60 -Iz- 40)sin (60 ; 40)

_ 100, . ,20
2cos ( 5 )S|n(2)
= 2co0s50°sin 10°=RHS
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Example 3:

Sin5x—sin 3x _

sin C—sin D=2cos (half sum) sin (half difference)

P =
rove cos 5Xx +cos 3X tanx
LHS= sin 5x —sin 3x

cos 5x +cos 3x
5x +3x 5x —3x
_2003( 2 )sin( 2 )
a (5x+3x) (5x—3x)
2 cos 2 sin 2
_ 2cos#xsinx
~ 2cosZxcosX
= sihXx =tanx=RHS
COS X
Exercise:
sin 20 +sin 50 30
Prove =cot—

cos20 —cos50 2

Product to Sum Rule

cos C+ cos D =2cos (half sum) cos (half difference)

e 2sin Acos B =sin(A + B) +sin(A - B)

e 2¢0s AcosB=cos(A+B)+cos(A=R)

e 2sin Asin B =cos (A —B)—cos (A + B)

Example 1:

Werite as sum of 2sin 3x cosx

Example 2:

Write cos 30° cos 10° as a sum

2sinAcosB =sin(A+B) + sin(A—-B)

2cosAcosB =cos(A+B)cos(A-B)

2sin 3x cosx =sin (3x +X) +sin (3x —X)

=sin4x +sin 2x

Exercise:

=%cos (A+B)cos(A-B)

cos 30°cos 10° = %cos (30+10)cos(30-10)
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1. Express each function as a sum

a) sin 5xsin 3x b) cos 3x sin 4x

cos0-cos30 _

sin30-sin 0 =tan20

2. Prove the following

. T 3T
3. Express sinjcos—- asasum.
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