C12-6.0-Trig Notes

Reciprocal Identities : (Exponents/Factoring)

2O,

cosxtanx =

coSx X =

sinx

cos3 x

sinx cos? x
iosx
o tanx ﬁ
secxsinx = cosx
1 ) sinx Py—
X sinx = sinx
COSX ( ) COSX
sinx C(?SX sinx
= sin, ( )
cCOSX CoSx/J,
” . . sinx
sinx _sinx  oox o
cosx * 1 cosx
sinx 1 COSX X —
- sinx
cosx  sinx -
coSX %

sin? x = sinx X sinx = (sin(x))? # sin x?
2sin30 # sin60
cos(x + ) # cosx + cosm

Pythagorean Identities : (Fractions/LCD)

Sum and Difference Identities :

sin3xcosx + cos3xsinx = sin(3x + x)

sin(x + ) = sinxcosm + sinmcosx
= sinx X =1+ 0 X cosx

cos45c0s30 + sin45sin30 = ﬁ 45° —

30°)
S

(™ _ =
sin (E) = L 150
sin15% =
sin(45° — 30°) = sin45c0s30 — sin30cos45
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V31
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YN Rationalize!
_ 3—1 3 6 —
22 4
sec15° = Do cos15%and flip it! cosls"
1 —
cos15° \/_ 341

cos(a — b) = cosacosb + sinasinb

T

cos(%+x) cos(g—x z

)+sin(g+x)sin(6

——x
il T
cos +x—(g—x))=

) -

1 ; ——— — COSX
prav sinx | CcoSsXx — LCD = cosx
L — sinx X sy " cosx
sinx sinx 1
1 sin®x cosx 'cosx , Cosx
sinx sinx _ Sinx cosx
1—sin X 1—cosczofcx .
T osinx - Multiply the
cosx — sinx top and
bottom by
the
LCD = cos@
1
1+ cosx + 1 — cosx
1 — cosx 1 1 1+ cosx
1—cosxx1+cosx 1—cosxx1+cosx
(1 = cosx) + (1 + cosx)
(1 — cosx)(1 + cosx)
1—cosx + 1+ cosx
1—cos?x
2
sin? x
3 5
Solve: sina = 3 ;Q1  cosp = ———;QII
SOHCAHTOA

a? + b? =2

a’ +b% =c?

cos2f =1—2sin?p
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Double Angle Identities :

1_4
joindx <Cein2x cos 2

2sinm = 4 sin (g) cos (g) :@
8 sin 3x cos 3x @

¥ N

1 —cos2x

1sin2x = 2sinxcosx

Simplify to sinx or cosx :

1+ cos2x

1—(1—2sin®x)[1+ (2cos?x — 1)
1—1+2sin’x

14+ 2cos?x—1

Choose the cos26 to cross off
the 1 (negative distribution*)

Double the number in front.
Half the angle. Add a Cos

Half the number in front.
Double the angle. Cos goes away

4sm cos g) = 2si (g 2V3 :@

Half the angle

2(2cos?5 — 1)

2 cos? 3x—251n 3x =

2 (cos?3 x — sin? 3x) -

2 =

1—ZSin27T

1 — cos20 + sinf

1—(1—2sin? ) + sind
1—1+4 2sin? 6 + sind
2 sin? 0 + sinf

sind
os6

cos2x = cos® x — sin® x 4cos”5 —
cos4x - =2cos?x—1
=1-2sin’x
1 — 2sin? 2x @
Double the angle
Proofs :
sin2x sin260 + cos@
tanx 1+ cos2x cotf
Sinx | 2sinxcosx Hold ]
cosx | T3¢ @ |east 2sinfcos6 + cos6O
2sinxcosx IDs 0 cqtz
14+ (2cos?x —1) Fractions cosd(2sint + 1)
2sinxcosx Factoring cosB(ZCgitr?G +1)
2 Conjugate
2 CoS* x ]
2sinxcosx cosy
_—_ sinf
2cos?x
2sinxcosx cosO(2sinf + 1) x -
2‘ cos®x 2sin? 6 + siné
Conjugate :
. FOIL (FL)
1 — cosx sinx
sinx 1+ cosx (a+b)(a—Db)
2—gb+ gb + b?
sinx 1 — cosx a? — b?
1+cosx | 1—cosx | (1+ cosx)(1— cosx)

sinx(1 — cosx)

sin? x

% Simplify
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1—co x+c9§x — Cos“ x
1—cos X
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2sinBcosf + 1
2sinfcosO + sin? 6 + cos? 6
sin? 6 + 2sinfcosf + cos? 0

(sinf + cosO)(sinb + cosb)

(sinf + cosO)(sinf + cosb)
(cos@ — sinB)(cosb + sinb)

m? 4 2mn + n?
(m+n)(m+n)

Factoring

cosf@ — sin@
cosf + sin@

(sinf + cosB)(sinb + cosH)

cosO — sin@
cosO + sin@

Multiply the top and
bottom by the LCD = cosf

cos2x 1 —tanx
2sinfBcosf + 1 cosf
cos? @ —sin? 0 1+ sinf
cos0

OR Conjugate This!

sin3x

3sinx — 4 sin3 x

sin(2x + x)

sin2xcosx + cos2xsinx
2sinxcos?x + (1 — 2 sin? x)sinx
2sinx(1 — sin? x) + sinx — 2sin3 x
2sinx — 2 sin® x + sinx — 2 sin® x
3sinx — 4 sin® x

cos(x + y) cos(x — y) = cos
(cosxcosy — sinxsiny)(cosxcosy + sinxsiny) =

cos? xcos?y — sin

2

xsin?y =

cos? x(1 —sin? y) — (1 — cos? x) sin® y =
cos? x — cos? xsin?y — sin? y + cos? xsin?y =
cos? x —sin? y = cos? x — sin®y

sec? x + csc? x = (tanx + cotx)?

= tan? x 4+ 2tanxcotx + cot?® x

14+tan®x+ 1+ cot’?x =tan’x + 2

Sinx cosx

coSsx sinx

2 +tan®x + cot? x =tan’x + 2 + cot® x

1
1 —sin(90 — 0)
1

= csc? 0 + cotOcsch

1 N cos0 1
= X
1 — (cosBsin90° — sinfcos90°) sin?6  sinf  sind

1+ cosf X 1 _ 1 4 cos0

1+ cos x|1 —cosf ~ sin26  sin? 0
+ cosO _
1—cos?26
1+ cos6 _

sinzg  CED
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+ cot? x

x —sin?y

OR Add fractions on top/bottom and flip/multiply.

sinf
1 =050
sinf
1+ cos0

cos8 — sinf | .5s9 — sinf

sinf

cosf
cosf@ sinf

cos@ cos6

sin@

cosO
cosf@ sinf
cos@  cos6

cosO + sin6

cosf

cos6 + sinf cost cos0
cos@

cosO — sinf cosf

cosO
cosO — sin6

cosO + sin6

X
cosf + sin@




