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Ch.3 - (o- FUNCTION ) Feouing, IDESTITIES

5 SIN(FP)=
CosSBER”
A

sni D= /
3 Qos CIYF L[ 1
Sw (D) =
SwW( )~

s (3 = Cos(q0-3 = cos( D
Sin (&)= ¢os(A0 -8)  swmlarly,
sec(®d =

Tan (€D =

sin(1?°) = cos( D



Notice that “co” represents the complementary angle relationship and the

cofunctions: sine/cosine, secant/cosecant, and rangent/cotangent.

The complementary angle relationship leads to:

sin 0 = cos (90° - 0) cos O = sin (90° - 0)

secB=csc(90°-0) and cscO=sec (90° - 9)

tan 0 = cot (90° - 6) cot O = tan (90° - 0)
Example 1

Rewrite each trig function using the cofunction.
sin 39° = cos (90° - 39°) = cos 51

Practice Problems 1|

1. cos17°= 2. cot 84.1°=

3. cos 68°15'40" =

4. tan 35°= 5. sin 79°28'=

6. sec 53.32°= 7. sec 42.6°=

8. csc9%= 9. tan 26°=



Practice Problems

1

1. sin (-0) cot (-0) =
sec 0

2. cos OcscB=cotO

3. cot(90°-6)cotB =1




GEeNERMZATION
SINe =
Cose =
TANE =

D
0 PrAcTice ReoBlEMS 3,7 Q.

ReciProcAL FuNCTIONS

Swne =\ csco =

e

Tan0 =\ coto =

J I

iBom us)

Tane =

ot © =

—



Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 0 < /2

h
‘\\3‘50 & sinf= P csc O = 21
3¢ z hyp opp
> e cosB—a—dj secG—hy—p
°] & hyp adj
Adjacent tan 6 = ﬂ coth = ad]
adj opp
Circular function definitions, where 0 is any angle
y . y r
sinf = = csc O = —
o, y) r=w/x2+y2 ‘g Y
’ x r
N\ 7 cos B == sec 0 = -
! \9 r X
(j ¥ tang=2 cotf ==
X y
Reciprocal Identities
. 1 1
SIGR = ——— cosu = tanip=——-
csc u sec u cot u
1 1
CSEm=—— secu = cotu =
Cos u tan u
Quotient Identities
sin u cos u
tan u = cotu = —
cos u sin u

Pythagorean Identities
sin u + cos®u = 1

1 + tan?u = sec?u 1+ cot?u = csc?u

Cofunction Identities
w5
1mn 2 ujl=cosu

cos(ﬂ ) i
——u|=sinu
2

tan(n u) cot
8 e gl "
2

cot(E - u) = tan u
2

sec(ﬂ csc
" ] = u
2

T
csc(i = u) =secu

cot(—u) = —cotu

Even/Odd Identities
sin(—u) = —sinu
cos(—u) = cos u sec(—u) = secu

tan(—u) = —tanu csc(—u) = —cscu

Sum and Difference Formulas
sin(u = v) = sinu cos v * cos u sin v
cos(u = v) = cos ucos v F sin u sin v

tan u = tan v

tan(u £ v) = ————
an(u * v) 1 ¥ tanutanv

Double-Angle Formulas

sin 2u = 2 sin u cos u

cos2u = cos’u — sin?u = 2cos’u — 1 =1— 2sinu
2 tan u

tan2u = ————
1 — tan®u

Power-Reducing Formulas

sin? = 1 — cos2u
2

5 1 + cos 2u

cosluy = ——F—
2

e 1 — cos 2u

1 + cos 2u

Sum-to-Product Formulas
. z e ) u—v
sinu + sinv = 251n< 5 >cos( ) )
sinu — sinv = 2 cos(” i v) sin(u — v)
2 2
v) cos(u — v)
2
cosu —cosy = —2 sin(u = v) sin(u — v)
2 2

Product-to-Sum Formulas

R
cosu + cosv = 2cos<

N 1

sinusiny = E[cos(u —v) — cos(u + v)]
1

Cos U Ccos v = 5[cos(u —v) + cos(u + v)]

. 1. ;

sinucosv = E[sm(u + v) + sin(u — v)]

cosusiny = %[sin(u + v) — sin(u — v)]




Proving Teis IDENTITIES.

O Prove. CSCO _ Sece
CoOTO

O CHANGE LHS To Sne 3 Cess

@ s (-6) cected =~

@ COSCQO°’£93= V] L sn’s

CSC &



RTHAGOREAN \DENTITIES

Prove :

SIN-S + cos =1

hyp
OPP

qc\\')

Sngk- cos2 X - sSinX

Teove - Sin C" 6)CO'\'G-Q-) =\
Sece-



Rewrite the trig function using the cofunction.

1. cos 49°=

2. sec15°15'15"=

3. tan 62.7°=

4, sin 80°=

Prove the validity of the statements.

5. sec 0 csc (90 -0) = =

1 1
L ) =1
6 (sec 6)(cos e)

7. cot oL cos (90 - o) = cos O

For each angle, name the quadrant where the terminal side stops and give the reference angle.

8. 195%=
9. 346°=
10. -229°=

PRECALCULUS LESSON 8A

R RN T 0P e
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LESSON 8A

. i .t “CS. en ﬁ“ . |
S h q] he eference ]lgle and note thC quadrant n th 1 l h fi ractl n
n : cCa s
e, i C rfr W h

trig ratios for the angle.

quadrant sin O cos 6 m

e| © ref. angle -

hypotenus |

1 5 30" \
12 32 225°

Given the point (5, 4) on the terminal side of the an
fangent ratios for the angle. Use these ro find
give the quadrant where ghe terminal side [jes,

gle, find the che hypotenuse and the sine, cosine, and
the measure of the reference angle and the angle, and then

14, hypotenuse

15. sine e
16. cosine
17, ¢
angent
18. reference angle .
Sy
19, angle o
e
20, Quadrang
—
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