@ Ch.7 — Analytic Geometry

Section 7.1 - Trigonometric ldentities

- Trigonometric identities dcliall &Uly:83l are equations relating trigonometric functions of

angles as follows:
Reciprocal identities

1
CSCX = — secx = cotx =
sinx COosXx tanx
sin Ccosx
tanx = cotx = —
CosSx Sin
Pythagorean identities
sin?x +cos?x =1 tan’x + 1 = sec®x cot?x+ 1 =csc?x
Even-Odd identities
sin(—x) = —sinx cos(—x) =cosx tan(—x) = —tanx
Cofunction identities
. Vs Vs T
sin (5 - x) =CosXx tan (5 — x) = cotx sec (5 — x) = CSCXx
T . Vs T
cos (E—x) =sinx cot(z—x) =tanx csc (E—x) =secx

Example 1

Simplify the expression cost + tan t sin t.

Solution
cost 4+ =t st
cd2S+
— cost + <k — cos A <~k
cos4 co St s
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_ (/DS‘t *s"“t — l = 5€<t
- St st

A9q032 673 rehaeducation ¢ B X ©



Section 7.1 — Trigonometric Identities @

Example 2

Simplify the expression.
sin @ cos @

(a) +

cos @ 1+sin 6

1+sinx cos x
(b) ——+ ——

cosx 1+sin

Solution

k ) L$‘ln9) (\‘\"$\ﬂe-)+ CO’SQ cos ©
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(¢@sR) (V+smne)

. -2
< v B +~SIn @ V<25 &
(e”S0)( 1+ sinb)

S D \ _

(caso)w— =8

—
—

sec B

(b) (\‘\‘5‘\'\%)("\-$§nx\ A €S ax C2oSx

(c2s >y (\» sina)

. . 1 18
| + Z5'N 32 LS i1n 2 X CoS >x

(ca5=)( |+ Sivwae)

VA e A\ .
V4 25 = 2. 2S\n 2«

(C252)( | +S ) (€253 (V\rSina)

s ~

oS
— = — = 2 Secx
(Cos x)(_A>A>) ceSx
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Example 3

Verify (prove) the identity.

cos @ .
a = cscH —sind
( )secesinG

(b) cos(—t) — sin(—t) = cost + sint

Solution

(&) ﬂ\“'g
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—siad \ : v &
Svn ©
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Svwe
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2
- co5 &

<nd&
c=s B o> s &
LHS = — SNCElen
—_— SIne ceS ©
coS?

b) cos t-+) = cost
S (%) =-s\nt
oo oS (—t) — 5w (-F)
= ¢sst — (—sint)

—cost +snt = s
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Problems
- Simplify the expression.

(a) tan? x — sec? x

sinx secx
(b)

tanx
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- Verify (prove) the identity.

(a) cos @ (sec @ cos 8) = sin? 0

cos 0

(b) Tonp — S€C 0 +tan6O
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(c) (sin® + cos 8)* =1 + 2sinO cos O

( )cose sinl9_1

sec @ csco
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(e) % _ secH

cscf—sin 6

( )1—c050 __ sin@
sin 0 1+cos 6
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