Period 4, Jan 14,2025

Fundamental Trigonometric Identities

Reciprocal Identities
. 1 1
SiInx = —— COSX = lanx =
cscx secx cot x
1 1
CSCx = —— Ssecx = cotx =
sin x COos X tan x
Quotient Identities
sin x cos x
lanx = Colxy = —
COSs X sin x

Pythagorean Identities

sifx +cosPx =1 1+ tanfx =sec?x 1+ cot’x = esc?x
Even-Odd Identities

sin(—x) = —sinx cos(—x) = cos x tan(—x) = —tanx

ese(—x) = —cscx sec(—x) = secx cot(—x) = —cotx

Swx Tan¥X+ (5K = secX
. . sin x sin
SImxtanx + CosSx = Sin x(cos t) + cosx  Apply a quotient identity: tan x = -
. 2
=3X | cosx Multiply.
Cos x 7 —=
sinz x The least common denominator is cos x.

COs x
+ cosx-
Cosx COs x

-2 2
s x cos™ x
Cosx Cos x

sin x + cos® x
CcOoS x

Cosx

= SeCx

X

Write the second expression with a
denominator of cos x.

Multiply.

Add numerators and place this sum over
the least common denominator.

Apply a Pythagorean identity:

sin?x + cos®’x = 1.

Apply a reciprocal identity: sec x =

cos x’

0S X




cosx — cosxsin®x = cosx(1 — sin®x)  Factor cos x from the two terms.

= COs x*Cos® x Use a variation of sin’ x + cos’x = 1.
Solving for cos? x, we obtain
cos’x = 1 = sin?x.
o x= - sm

= cos’x Multiply.
1+ sinf 1 sin 6 ) )
= + Divide each term in the numerator by cos 6.
cos 6 cosfl  cosé
=secH + tanf  Apply a reciprocal identity and a quotient identity:
secl = E andtané = smo.
cos @ cos @
1 sin@ Apply a reciprocal identity and a quotient identity:

sech + tan @

SHL U

1+ sin#@ Add numerators. Put this sum over the common
cos @ denominator.



The least common denominator is
(1 + sin x)(cos x).

Rewrite each fraction with the least

cos x 1 + sinx
1 + sinx cos x
cos x(cos x) (1 + sinx)(1 + sinx)
- (1 + sin x)(cos x) (1 + sinx)(cos x)
cos’ x 1 + 2sinx + sin’ x

commeon denominator.

Use the FOIL method to multiply

- (1 + sin x)(cos x)
_ cos’x + 1 + 2sinx + sin’ x
(1 + sinx)(cos x)

_ (sin®x + cos’x) + 1 + 2sinx

(1 + sin x)(cos x)

(1 + sin x)(cos x)
1+ 1+2sinx
"~ (1 + sinx)(cos x)
2 + 2sinx
= (1 + sin x)(cos x)
2(1 4Ty
(1 =smrx)(cos x)
2
Cosx
= 2secx

sin x sin x 1 —cosx

1+cosx 1+cosx 1 —cosx

sin x(1 — cosx)
1 — cos’x
sin x(1 — cosx)

sin® x

1 —cosx
sin x

(1 + sinx)(1 + sinx).

Add numerators. Put this sum over
the least common denominator.

Regroup terms to apply a
Pythagorean identity.

Apply a Pythagorean identity:

sin?x + cos®’x = 1.

Add constant terms in the
numerator: 1 + 1 = 2,

Factor and simplify.

Apply a reciprocal identity:
1

secx = ,
Cos X

Multiply numerator and denominator by 1 = cos x.

Multiply. Use (A + B)(A — B) = A? = B2, withA = 1
and B = cos x, to multiply denominators.

Use a variation of sin” x + cos® x = 1. Solving for
sin? x, we obtain sin’? x = 1 = cos® x.

. .. Sinx sir¥ 1
Simplify: = = .
Py inix  sm¥-sinx  sinx




tanx — sin(—x) tanx — (—sinx)

1+ cosx

1+ cosx

tanx + sin x
1 + cosx

sin x N Sin x Cos x
Ccos x COoS X
1+ cosx

sin x + Sin x Cos x
COs x
1 + cosx

sinx + sinxcosx 1+ cosx

cos x ' 1

sin x + sin x cos x 1

cos x 1 + cosx
sin xLl.-b—lcorf)' 1
COoS X .L:b—lcos"r‘
sin x
COos x
tan x

The sine function is odd:

sin(=x) = =sin x.

Simplify.

Apply a quotient identity:
sin x
cos X’

tanx =

Express the terms in the
numerator with the least
common denominator, cos X.

Add in the numerator.

Rewrite the main fraction bar
as +.

Invert the divisor and multiply.

Factor and simplify.

Multiply the remaining
factors in the numerator and
in the denominator.

Apply a quotient identity.



1 + 1
1 +cosf# 1 —cosf

Verify the identity: =2+ 2cot® 6.

Solution We begin by working with the left side.

1 + 1 The least common
_ denominator is
1 +cosf 1 —cosé (1 + cos )1 — cos 6).
1(1 — cos B) 1(1 + cos ) Rewrite each fraction with the

T (1 +cosB)(1—cosf) (1 +cosB)(1—cosp) eastcommon denominator.

_ 1l —cosf +1+ cosf Add numerators. Put
(1 + cosB)(1 — cos B) this sum over the least
common denominator.
— 2 Simplify the numerator:
(1 + cos B)(1 — cos 8) —cos® + cosd = 0and
1+1= 2
_ 2 Multiply the factors in the
- 1 — cos? @ denominator.

. . . f
Use a quotient identity: cot 8 = ="

S
2+ 2co20 =2+ 2(°°
sin @

sin” @

_ 2sin’ @ + 2 cos’ 0 Rewrite each term with the least common
sin 0 sin® @ denominator, sin? 6.

_ 2sin’ @ + 2 cos’ @ Add numerators. Put this sum over the least
- sin’ @ common denominator.

_ 2(sin® 6 + cos’ 6)

Factor out the greatest common factor, 2.

sin® @
2
== Py Apply a Pythagorean identity: sin? @ + cos’# = 1.
s
_ 2 Use a variation of sin? # + cos’ # = 1 and solve

1 — cos @ forsin? @:sin’ 6 = 1 = cos? .

-~



secx =

a. In|secx| = In
COsS X cos x

=In1— In|cos x| ln(“'{) =InM - InN

= —In|cos x| In1=0

0 (a-L)(a+b)]

Verify the identity. [a_ .%)1
tan2 0 58629-/
1+sec O+1=sec0 =) /-l- 2ot/ (@6)
0. tah+ehtb™
T K3
/* _:12\15‘2&9 a4+ 3a.b +b*
See O+)
5el®
. 2.1
Je LH4Teme_¢, o
Seco ¢ )

Q
|4 32607 sece
Seco +|

j Gepitieso ). soco
(Sc’c +1)

/}/4- .SécQ 7'f/

Seo =sect



Use properties of natural logarithms and fundamental trigonometric identities to show that the pair of expressions is equivalent.

In|1+ cosO|-2In |sin 0] and - In|1- cos 0|

Graph two periods of the given secant function.

5n
y=4sec X+T
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Aforest ranger sights a fire directly to the south. A second ranger, 9 miles east of the first ranger, also sights the fire. The bearing from the second ranger to the fire is S 32° W. How far is the first ranger from the fire?

How far is the first ranger from the fire?

D mi (Round to the nearest tenth of a mile.)

72»5'3= é

sy
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Ajet leaves a runway whose bearing is N 38° E from the control tower. After flying 4 miles, the jet turns 90° and flies on a bearing of S 52° E for 5 miles. At that time, what is the bearing of the jet from the control tower?
-

The jet's bearing from the control toweris N 89° E
(Round to the nearest degree as needed.) —
—

NE139 £

Tond=% .
ond=2 - 125

A =Tan )25
A=5)3¢9




The angle of elevation to the top of a building changes from 18° to 36° as an observer advances 130 feet toward the building. Find the height of the building, x, to the nearest foot.

—_—

The height of the building is approximately |:| feet.
(Do not round until the final answer. Then round to the nearest whole number as needed.)

Tan3t= 2 Tan) s
Jan3t “ize X
(x- LIS ol
B 7265 -, X=3e) 3299 =1
4 7265(X-130)=1, 3249X=h
X-130 36°( ®
X
N N\
X= 25515 e 7265( X-136)= ,3249X
’ 65 X- = 2'/
h=0,3279 (335.19) = 0TS K~ 44523291
~0. 15X —0.7265 »
h=76.#/
~94.95 = 09006
~0,40l6 ~0Acl6
Solve the right triangle shown in the figure. 13,3.,. %+A=1%0 .o
SivnA==
B=18.8°,b231.5 5\658-;/4 /30 777c
Sim 8= 3 dom o ad BeE
=7l 2
Sin 15 = %s / AT s ¢ 515.5= F—
. 3 2a266=3"5.¢ 71.795
-3 -z PT4669q- @ I
,3322a66c =315 - P 77 (yi
~S33366  -32a266 17745 77.7¢s °
A= 71.2 ° (Round to the nearest tenth as needed.)

a~ 9253 (Round to the nearest hundredth as needed.)

72.530=

c~ 97.75 "\Round to the nearest hundredth as needed.)




SinA= 252

Solve the right triangle shown in the figure. S \ °l S\’O\ B
a=28.4,c=51.9 ’ c? =254
cos /)=% Sindz 0.5¢ 72062 <3176 '

b -) o
o 33176 =% /4"’5“7 O.5472062

O7e

5133697 5= 22T A=33175 ¢ Q0+33.176+B =150

73.44=b

-

\

An object is attached to a coiled spring. The object is pulled down (negative direction from the rest position) 4 centimeters, and then released. Write an equation for the distance d of the object from its rest position, after t seconds if
the amplitude is 4 centimeters and the period is 6 seconds.

G

n
The equation for the distance d of the object from its rest position is d= -4 cos [5(] .

(Type an exact answer, using x as needed. Use integers or fractions for any numbers in the equation.)

0{:-‘/(.05 X
Q) B
} @ U U A= %o 7y

(sBx To Find Peviod, <oaT Bx=amr

Vormal poy ol Q7

Solve For Y

gziz;:’; L @ Vew Pey m[




CPSe:.’Q =h
| a /
)
b Sing =a
(°sQ=b
2 2Nne_
o4b’= il el
S;')Qe+ (0529 =1 2 - Sect
: ©so
Sine+ cosP= | BS6_ (o7
(os*e cosig Sy
4
2 2 =(5¢H
o | oo _ | SinetrwsH=) Sne
WS se (6 Sin20 Sire

-n
_—Sm 9+ (9519 _L

Sin'e 5,-,,19“ Sin'p

2
(4 coT% = cso)

Tamae‘(' ] = Se ng




(cscx— cot x)2
L. _¢eSX l_
Snx Sinx /T

(l“Los’()2

_—

Sy

(/ ~ o5 X)Z

/_"SYX

(U=¢2s®) (/- tos x)
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