Lecture 32: Section 5.1
Fundamental Trigonometric Identities

Reciprocal identities

Quotient identities

Pythagorean identities

Even/odd identities

Cofunction identities

Simplify trigonometric expressions
Factor trigonometric expressions
Add trigonometrice expressions
Trigonometric substitution

Simplify logarithmic expressions
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1. Reciprocal Identities:

1 1 1
0 = —— 0 = th =
5e sin 6 oee cos 0 o tan 6

2. Quotient Identities:

sin 6 y: cos @
cot 0 =
cos 0 sin 6

tan @ =

3. Pythagorean Identities:

sin?0 + cos’ 6 = 1
1 +tan’6 = sec’ 0
14+ cot?0 = csc? 0

4. Even/Odd Identities:

6\3@36 cos(—6) = cos O sin(—#) = —sin @

sec(—0) = secf csc(—0) = —csc  { ©PO
tan(—6) = — tan 6
cot(—0) = —cot §
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5. Cofunction Identities:

sin (g — 9) = cos 0/
tan (g — 9) = cot 0

sec (g — 9) = csc b

i (40° - 307 = Cos(307)
SN (6o°)= cos(20°)

cOS (g — (9) = sin 0
cot (g — 9) = tan 6

csc (g — 9) = sec 6

Checkpoint: Lecture 32, problem 1

2
ex. Ifsin(—6) = —3 and evaluate all six

trigonometric functions of 6.

Sin(-0)= =sin(@) = -2 = sin(e)= %
3 3
Con(ed= SInlod = + 5 4 (oo O
AN N NG
= QIL
3 Sn(@): L= 0PP  cgeled: X
1] 3 AP <
2| SRC(/)= - 3 \s
N cos(0)= -AS 3 =
.,G 3 \{3
, ) tan(@)=-1 \3 -3k
7 t )(1 =3 s s S
(125 = -2 Cot (8)= -5
S 2
+ L32- 3



70

ex. If csc (5 — x) = 4 and finz > () evaluate all

six trigonometric functions of . 7y 1S postTivE

CSC (T-l;— x) = SRQc(X) = sec(x)= Y=Y - H¥P

- —
—

| ADT
cec (L =-x)=4 X 1S POSITIVE
W/ Yo+t
« ‘Y Y= 15
: [ U:Im =7 d‘.\J_,E

Sin(x)= 0PP _ |is

CseO=HP_ 9 s _ 4

i 5
HNP Y ot s |5 ;g
cos(x)= ADy _ | Sec(x)y= Y

P Y

tantr= OFF _ (5 _ 5 cotCo=A . L W5 s

— -

e ‘ ok s s |5

NSTE: YOO CAD AL OME IDESTITIES TOXOLVE

Checkpoint: Lecture 32, problem 2
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NOTE: From Pythagorean identities, we have

sin” 6 + cos? 6 = 1
sin®f =1 — cos?6 = (1 + cos#)(1 — cos0)
cos’f) =1 —sin”f = (1 +sinf)(1 — sin )

tan?6 4+ 1 = sec? 6
tan? 6 = sec’f — 1 = (secd + 1)(sech — 1)
1 =sec? — tan’ 0

1 = (sect + tanf)(secf — tan f)

1+ cot? @ = csc? 6
cot?f = csc?f — 1 = (csc @ + 1)(csch — 1)
1 = csc2 0 — cot? d

1 = (csc B + cotf)(cscd — cot 0)
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ex. Simplify:
1) cot?0(1 + tan® §) = (cot* O (sec* @)

- (cochs l
sm“o)( (o5

- J = sl
Sinte
2) tan<_9> _ = tan ®
sec 0 sec @
- Cos O - =SinG
| - \—Vl . Cﬁ@ = =SNG
( (OSQ 1
CONG
2
2 Sin @
sec’f —1  tanlo . (60&1(9—)
sin” 6 Sin' & Qnls
= Sinte ‘

CostE  sine

- L < seco
CR?@
Checkpoint: Lecture 32, problem 3
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ex. Perform the operations and simplity:

1) (1+tanz)* — 2tanx
= [+ 2tanx + tan?x - Lltanx
= |l +tan?x

= Sec?x

2) sint + cot t cost
= Sint + [ oSt \ (ost

Sint
(omMON = sint +costt
PENOMIDATOR sint
= 5_""__;  COSTt sttt |
Sin - =
) sint Sint Sint
sin @ cos 6

3
>COSQ+1+Sin9
_ (HSW\GJ sma) (cos@ (os@

l+5in G co&O cose [+SinC
= SIWG-+5Si NG . OS2
(14+Sin O) COSO Cos O (HSiNn G

-

= SiNO +Sin®e +cos’e
(HsinEe) G
ST+ T - | = seC®

(LB ) (058 AN

= Csct



A MOLTIPLY ON €O STULATE

ex. Rewrite —— so that it is not in fractional
Il —sinx
form.

| |+SinX - J+SinX
| —Sinx (I-I'Simx) | —sin?x

= I+ sinx

(

082 X

= ._’ + Sin X
(,051)( COSZX

= SQL‘&X + SnxX |
COS X CoSX

- [Se(,?x + tanx sech
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ex. Factor: u""\f’ = (U -\;)(u7’+ WV + V)
1) sin® 6 — cos® 6

= (SiNG- oS 0) (S1h*G + SINGLRE + oS e)

N ™ \_-\h

~_

-
—

= (SinO-os8 ) (| + Sine s

2) 2sec? z + 3tanx — 1

w
Htantx

- 7-(I+Jc(«m1x} + 3tanx —|

= L+2tan'x +34anx —|
= Ttan®x +3tanx + |

= (Ttanx v NY(tanx +1Y
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Trigonometric Substitution

T
ex. Use the substitution = 2sinf, 0 < 0 < = to
E— S 2

write )as a trigonometric function of 6.
V4 — 2?
LsinG - lsino - ¢sinG = LsinC

\["l~(15ine\1 \l 4-Ysinte (401~ 3in*6) JTILOS’G

2 LONO

= 3inG
—— =tan
ONG ©

5 )
ex. Use the substitution x = —tanf, 0 < 0 < i to

2 2] INQL
rewrite the equationv/4x2 + 25 = 10 and then find

sec  and tan 0. _z
\/ES seC O =/0

Ssec@ = /0

Vi3 taney" +25 =10 e
_ Sece )

\’H (% tan'e) +25 =10

tante +) = s’
2
can'le+| = 1

\I'LSJCM\76- +is = 10
tanto+| = 4
\ﬁs(tom?e» +y =10 tante = 3
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Simplify Logarithmic Expressions
ex. Rewrite the logarithmic expression
In |secl| +In|cotf] = I \BGLCG wt e |

as a single logarithm and simplify the result.
Coso

| :
SN o Toe \ = \Sm@\ i \CSLS‘

[+Cot?® = (s

ex. Rewrite the logarithmic expression)

2

In(1 — sin*z) — In(csc® x — 1)

as a single logarithm and simplify the result.

2

O B E T O N Cos? X 3‘_ In Qoglx >
(c,sc’x-l 5 Ot X (o2
Sinx

= |n < (o™X %imzxy—_ ln (sin?x) = In(sinx)

! COS*X :Zlh(Sinx)
| =2 1n ‘Sinx \/
Checkpoint: Lecture 32, problem 5 ASD x# 0 T
0 | R X TR

I O
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