


Trigonometric
formulas



Addition formulas

~ N
AM 1s an arc of measure a.

AN is an arc of measure b.
The coordinates of M are (cosa;sina)
The coordinates of N are (cos b ; sin b)

cos(a — b) =77

OM.ON  xx'+yyr
cos(a — b) = =
( ) OMXON 1x1

= cosacosb +sinasinb

cos(a —b) =cosacosb+sinasinb




Addition formulas
cos(a + b) =77

cos(a + b) = cos(a — (—b))

= cosacos(—b) + sina sin(—b)
= cosacosb + sina (—sinb)

= cosacosb —sinasinb

cos(a+ b)) =cosacosb— nasnb



Addition formulas
sin(a + b) =27 sin(a — b) =?7?

. B - sin(a — b) = sin(a + (—b))
sina +b) = cos (E —lat b)) = sina cos(—b) + cos a sin(—b)

— cosS ((E_ a) _ b) = sina cosb + cosa (—sin b)
2 = sinacosb — cosasinb

T

= COS(E—a)cosb+sin(§—a)sinb

= sinacosb + cosasinb

sin(a + b) =sinagasb-+cosasinb

sin(a —b) =sinacosb —cosasinb



Addition formulas

tan(a + b) =77

sin(a+b) = sinacosb+cosasinb

tan(a + b) = =+
( ) cos(a+b) cos a cos b—sinasinb
cos a cos b(tan a+tan b) tan a+tan b

cos a cos b(1—tan a tan b) ~ 1-tanatanb

tan(a — b) =77
t +tan(—b
tan(a — b) = tan(a + (_b)) y :?ai a::rf(—lz)

__tana-tanb tana + tan b
1+tantan b tan(a + b) =

1 —tanatanb

tan( b) tana —tan b
an(a — =
1+ tanatanb



Example

T
T tan(— | =77?
COS (—) =77 (12)
12 T T T
T T T tan|— ) =tan|—— —
cos || = cos P, 12 . 3 4
T T . T . T tanz—tan V3-1
= COS—COS— -+ SIn—SsIn-— = — = =
3 4 3 4 1+tan tan; 14+/3x1
zlxﬁ+\/§x£=\/§+\/g \/5_1_4_2\/5__2_“/?
27 2 2 2 4 o -
. VA
sin (—) =77 117
12 COS (—) =77
sin (l) = sin (E — E) 12
— 11 T
A . COS (—) = COoS (n — —) =
= sin—cos— — cos—sin— 12
3 4 37 4 cos . — V2+V6
zﬁxg_lxﬁz\/g_ﬁ 12 4
2 2 2772 4



Double angle formulas

cos(2a) =?7?

cos(2a) = cos(a + a)

= cosacosa—SsSinasina
= cos? a — sin? a
= cos?a — (1 — cos? a)

cos?a—1+ cos?a

—2cos?a—1 cos? q = 1+cos 2a
=2(1 —sina) — 1 :
=2 —2sin“a—1

=1-—2sin‘a 2 1-cos 24

Sin“ a =



Double angle formulas
sin(2a) =77

sin(2a) = sin(a + a)
= sinacosa + cosasina

= 2sinacosa

tan(2a) =77

tan(2a) = tan(a + a)
tan a+tan a 2 tan a

" 1-tanatana 1-tanZa



Example

] 3
Consider a real number a such that cosa = — E

Calculate cos(2a) ;sin(2a) and tan(2a)

cos(Za)=2cosza—1=2(%)—1:_%

sin“(2a) = 1 — cos*(2a) = 1 — A9 _ 376,

625 625
. 576 24
sin(2a) = + /E =+

_ 24
sin(2a) _ T3: n 24

tan(2a) =

cos(2a) _2_75 =7



Factoring or Linearization

cosp + cosq =77
letp=a+bandg =a—>b

+ —_
Soa=%" & b="+

cosp + cosq = cos(a + b) + cos(a — b)
= cosacosb —sinasinb +cosacosb + sinasinb

+ —
= 2cosacosb = 2cos (pzq) cos(%

Cosp —cosq =77

cosp —cosq = cos(a + b) — cos(a — b)

= cosacosb —sinasinb — (cosacosbh + sinasinb)
= cosacosb —sinasinb —cosacosb — sinasinb

+q\ . D-
= —2sinasinb = —2sin (pzq) sm(%



Factoring or Linearization

sinp +sing =77
letp=a+bandg =a—>b

+ —_
Soa=%" & b="+

sinp + sinqg = sin(a + b) + sin(a — b)
= sinacosb + cosasinb + sinacosb —cosasinb

= 2sinacosb = 2 51n(p+q) cos(?

sinp —sinq =77

sinp — sinq = sin(a + b) — sin(a — b)

= sinacosb + cosasinb — (sinacosb = cosasinb)
= sinacosb + cosasinb —sinacosbh + cosasinb

= 2cosasinb = 2 Cos(p+q) sin(?



Example “!J

Solve the equation: sin x + sin 2x + sin 3x = 1 + cos x + cos 2x 2

sin x + sin 2x + sin 3x = sin(2x) + 2 sin 2x cosx = sin 2x (1 + 2 cos x)
1+ cosx + cos2x = cosx + 2cos?x = cosx (1 + 2 cos x)

sin2x (1 4+ 2cosx) =cosx (1 + 2cosx)

sin2x (1 4+ 2cosx) —cosx(1+2cosx) =0

(1+ 2cosx)(sin2x —cosx) =0

1+2cosx=0o0rsin2x —cosx =20

1 .
cosxz—z 2sinxcosx —cosx =0

2T ]
COSX=COSZ—7T COSX=COS? COSX(ZSlnX—1)=O
3

x=+2—n (2m) X=i2?n (2m) cosx =0 or sinx=%
T3 -
X = i; (2m) x :% (27) or

T

= (2m)
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