HAlg3 -4, 5.1 day 1 Notes — Using Fundamental Identities

{ , ***Start Memor:zmg These

o 1
sinx=—
C_scx. S

S smx

o Quotlent |dentzt[es:
B sin x

“tanx =
cosx

_3,___sm x+cos x=1

Even/Odd identities:

sm (—x)=- sin x

csc(—x) =—cscx

'Recmrocal |dentltles -'

COSXx =

L totx=

SeCx

SCCx =

- o Cltanlx =secty

sec’ x—1=tan’ x

sec’x—tan’x =1
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cos (~Ix)'= COSX

sec(—x) = secx
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tanx =
cotx

cotx = _
tanx

1+cot’ x =csc’ x
csclx—1=cot’x

cse’ x—cot’x =1

tan(—x) = ~tanx

cot(—x)=—cotx

We can use identities to 3|mp!lfy a trigonometric expression or to verify a more compiex

|dent|ty

General procedure:. start w:th more compllcated expressuon and make it s;mpler or to verify,

turn more compltcated expressmn into 31mpler express;on

Example: Slmpllfy smx_cos x—sinx
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strategies for steps:

A) F ctor out trig functlons as |f ‘they were variables
8 ._".Ex Simplify sinxcos’ x—sinx /uam)
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_ 3_2) When there |s a squared term, think 'Pythagorean identity":
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3)Convert ev'eryth'ing to éin_ orcos
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4) If you have fractions, combine with common denominator

. sinx COSX .
Ex: Verify +———=cs¢x ( Si\en )
l+cosx sinx
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here is a binomial in the denominator, multiply by the 'conjugate’ if it creates a
: Pyt 1 _:__'gorean |dent|ty

' 'Ex Rewr:te s0 it is not in fractional form (ﬁ fmﬁ
: 1-sinx
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7) Don't forget the 'simple’ identities:

sin(%—x) <‘7 Crm )

Ex: SEmpIify
C:OS(E - x]
2
cos X (cotunchion iductthes)
S

B expressions can't be verified analytically (as above) two expressions can be shown to
be equal by calculator. Enter each expression as antequation {for Y1 and Y2) and show by
graph or table that they are equivalent. (See example:8 in the textbook)




#1 .(1——sin2 x)secx (jc\.lf‘ﬁm ) #2. cotfsecd
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HAlg3-4, 5.1 day 2 Notes — Using Fundamental Identities — more examples

Simpler problems using just basic identities (1-13 in hw):
Ex: Use the given values to evaluate the remaining trig functions
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4 Performan operation, then simplify: Ex: - C‘.‘j / %5
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and is true only s Same \fodw:ﬁ ot ¥ (gsz J’?“i’”“’)
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sm x= 1—cos’x isan_ |\ C'lw“%'ﬁ

and is true 4},( "t(/( mlm a-—f” ?('

_ More general tips for venfvmq identities: -
<= 1) Work with one side of the equation at a time. Usually best to try to turn more comphcated
S Slde into |ess complicated side.

':":Look fozopportunltses to factor add fractions.

3 3ook fol opportunltles to use the fundamental tdentmes

)y _Use"sumpie 51de as the goal' to help gwde what to: do next Example: if goal has’ secants try
'convertmg what you have to secants; if goal has two terms and you are starting with one Iook
"for ways to spllt fractions, etc. .

| "5) Try convertlng everything to sin or cos and see if anythlng cancels or comblnes

6) Try someth:ngl The path to a dead end still reveals ms:ghts

More strateg:es

Work with each side separately: Ex: Verify cot’ x _ 1——'sinx @ o)
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Powers greater than 2, separate factors: Ex: Vérify tan® x = tan” xsec? x — tan” x
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ﬂ ;Qj'Square roots — multiply bV GOmuqates to get something squared underneath:
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HAIlg3-4, 5.3 Notes — Solving Trig Equations

Solving Trig Equatlons anary goal is to get a single trig function on one side of the equatlon
s0 you can find x.

€ Example...solve: 2smx 1=0

Tl =

. Sfr\x?*fé

Once you ve isolated a smgle trlg function you can think of solv;ng in a couple of ways:
o : ;{ é? _;,._m ey .
w= g T

ol Strateéies

1) Collect like terms _
Ex: Findall soluttons of 51nx+\[_ =__.—s1nx |n the mtervai [0 27:)
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2) Extract square roots.. .
Ex: Find all solutions of 3tan x - 1 0 in the mterva! [0 27:)
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o e Factormg (simple factoring; patterns, quadratic factoring)
B Find-all solutions of cotxcos x=2cotx in the interval [0,2r)
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5 : 4) Square both sides to geta quadratlc to factor
ol Ex F:nd all solutions of cosx+1=sinx in the interval [0,27)
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5) Functlon of multrple angles (sm3x or cosSx etc.)
Sc_)lve for the argument given then dlwde
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6) Usmg mverse functlons (use calculator |f not a unit circle value) ,
Ex: Find all solutions: of sec’x — 2tan x = 4 in the interval [0,27) : 372””’
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7) Move everythmg to one side and lise graphmg calculator to find zeros
Some problems have no reasonable algebraic solution.
Ex: Find all solutions of x=2sinx
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B '-"IHIAlgS-4, 5.4 Notes — Sum and Difference Formulas

Sum and Difference Formulas (do not need to memorize)

sin (u +v)=sinucosv+cosusiny
-~ sin{u —v)=sinucosv —cosusinv

* cos{u+v)=cosucosv—sinusinv

cos(u—v)=cosucosv+sinusiny

'tan(u-i-v): tanu +tanvy

I—tanutanv

I+tanutanv
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--:"'Use3sum or difference formulas to write the expression as sin, cos or tan or an angle:
'-f'sml40°00550°+cosl40°s1n50° = ‘Sm('““’ ”‘“m’a) @ﬂ“j
cos3xc032y+sm3xsm2y "Mﬁ

Find the exact value of cos(v—u) given that:

o { -3 X
"si'n'z_'z_'_-%f“i here0<u<5 and cosv=—3,""’-where12r—<v<7r

« Make 2 sketches (one for u, one for v)

Use sketches to find the 'other' sine and cosine (sinv, cosu this problem)
e Use sum/difference formula and' piUg- in values.
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“Practice: Find the exact value of sin(u +v) given that: . /@/L’U«W\
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| Example: Verify the identity: cos(éi—r——xJ '_—"—-—‘-/2-—2—(cosx+sinx)
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Practice: Verify the identity: sin(37 —x)=sinx
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| '.:.H'Alg3-4, 3.5 Notes — Double and Half Angle Formulas # aﬁ Dbl mf&fq E‘Mf?%m Cvale

- Double Angle Formulas (do not need to memorize)

sin2u = 2siny cosu
s R
COS 21 =Ccos U~ s8I’ u
Lo o8 2u =2cos u 1

v cos2u =1-2sin’u
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'Half Angle Formulas (do not need to memorize)

” ~ = +' /——(] cosu the sign depends upon the guadrant of u
n (graph u, find u/2, determine sign) '
| ~+J——(1+cosu

sinu

cos =

1 cosu
sinu " 1-+cosu
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Find the exact value of tan— L. &. eyl
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Power—Reducinq Formulas (do not need to memorize)

e 1 cos2u )
sm u“—'————

1+ cos2u

cos u—
AR 2

2 1-cos2u
Cotanty = ———
: 1+cos2u
B Examples
Rewnte in terms of the first power of the cosine: ~ sin®x _-.,Cém t"?)
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