Unit 5 DAnalytical Trigonometry B Classwor k

A) Verifying Trig Identities: Definitionsto know:

Equdity: astatement that isalwaystrue example: 2=2,3+4=7, 6°=36, 2(3+5)=6+10.

Equaion: a statement that is conditiondly true depending onthevalueof avariable. example: 2x +3=11,

(x" 1) =25 %" 2x? +5x" 12" 0, 2sin" =1.

|dentity: a statement tha is always trueno matter the value of the variable. example: 2x + 3x =5x,

4x" 3 =dx"12, (x" 1) =x2" 2x+1, 1. 1
x"1 x+1 x*"1

notan identity, becauseit isnat truefor al values of thevariable (x cannotbe 1 or -1). However, when such

statements are written, we assume thedomain is taken into consderation althoughwe don®always write it. So

abetter definition of an identity is: a statement tha is always truefor al values of the variable within its

domain.

. Inthelast example, it could be argued that thisis

The 8 Fundamental Trigonometric Identities:.  Trig Identities proofs (assuming “ in standard pogtion)

Reciprocal Identities
1 1 r I
sin" Ty B y B
U 1 1 1 n l
CSsC =— sec =— cot =— 1 1 r ,
sin cos tan” | | —-=—=—=seC
cos’ * X
Quiotient Identities R SUp
tan” 'y
H n I H n y
sin cos sin” _ -~ ;
tan”:—” CO'(Z'—" —":L:X:tan
CcoS sin cos’ * X
cos’ _ % _ X _ cot”
Pythagorean Identities oy Ty
ythag sin" Yy
, § X2+y2_r2 X2+y2:r2 X2+y2:r2
sin“’ +cos " =1
X2+ 2_r2 X2+y2_r2 X2+y2_r2
1+tarf " =sed (2 2 2 NI yz yz y2
2 "= " H n n n n n
1+cot'" =csc cog” +sin*" =1 | 1+tar’” =seé"” | cot” +1=csc

Corollaries: a statement tha istrue because anothe statement is true
Examples (you write the others):

. . i . . 1
Reciprocal identities: sin”csc” =1 sin’ = ——
csc

Quotient identities: tan” cos” =sin”

Pythagorean identities: sif @ =1-co$0 cosH=1-sin’6
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In this section, you will be given a nunber of trigonometric identities. Remember Bthey aretrue. Y our job will
be proving tha they aretrue Yourtools will beyour knowedgeof agebra, the 8 trig identities, and your
ingenuity.

sec’ x

Example 1) sin”(csc” #sin") = cos " Example 2) =secxcsc

tanx

Guiddinesfor verifying trigononetric identities:

1) Yourjobisto proveonesideof an identity is equd to theother so you will only work ononeside of the
identity, SOE

2) Alwayswork onthemos complicated sideand try to trangorm it to thesimpler side More complicated
can mean the sidethat is @ongeOor has more complicated expressions Additions(or subtractions are
genealy more complicated than multiplications

3) If an expression can be multiplied out, do so.

4) If an expression can befactored, do so.

5) If youhave apolynomial over asingle term, you can Gyplit itOinto severa fractions

6) If youhave an expression, that involves adding fractions do so finding alowest common denominaor.

7) When in doubt convet everything to sines and cosnes.

8) Don®beafraid to create complex fractions Once you do tha, many problems are a step away from
solution.

9) Alwaystry something! Youdon®have to see the solution before you actudly do the problem.
Sometimes when you try something, the solutionjug evolves.

3) sinx(cscx+ sinxsed x) =sed x 4) 2cos’ X+sin* X =cos” X +1
n n H 2 M 2 H n 2
5) 2co$ x" 1=1" 2sin*x 6) (sinx +cosx)" +(sinx" cosx) =2
X
7) cotx =COosX 8) tan X + cot X = sec Xcsc X
CSCX
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9) secx —cosx =sinxtanx 10) sinx + CcoSXcotXx = cScx

cotx+1 1+ tanx seéx"1

11) = 12) =5 = =sin’x
cotx"1 1" tanx seCx
+
13) 1_ + 1_ =2seé x 14) CSCX—C_OtX = cotxcscx
1" sinx 1+sinx tanx + sinx

B) Sum and difference Formulas

Determinewhether thesinefundionis distributive: that is sin(A+ B) =sinA+sinB. Let@try it with different
vaues of AandB. Check outwhether sin(SOi + 60i) =5sin30; + sin60;.

There are geometric proofs to determine the sum and difference formulas for trig fundions

tanA+ tanB

sin(A+ B) =sin AcosB + cosAsinB cos(A+ B) = CcosAcosB" sinAsinB tar(A+ B) = £ T
1" tanAtanB

sin(A" B)=sinAcosB" CosAsinB cos(A" B)=cosAcosB+sinAsinB tar(A" B) tanA” tanB
1+ tanAtanB

Example 1) Findtheexact valueof sin75; Example 2) Find the exact value of cos/5;

Example 3) Findtheexact valueof tan75; intwoways. Example 4) Findtheexact valueof tanl5;
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Example 5) GiversinA:g andcosB = % bothA andB in quadrant Ifind

a.sinA+B) bco{A+ B) ctan(A+ B) d. quadrant A + B)

7

Example 6) GivercosAzé, Ain quadrant IV andosB :T’ B in quadrant Il .find

a.sin(A" B) bcog A" B ctan(A" B d. quadrant pA" B)

Example 7) Verify that sin(x +90;) = cosx Example 8) Verify that tan(x +180;) = tanx

C) Double Angle formulas

Recall that sin( A+ B) =sin AcosB + cosAsinB. If A= B, we get sin( A+ A) =sin AcosA+ CosAsin A
So sin2A=2sin AcosA. Thisworksfor theother trig fundionsas well getting thedoubke angle formulas.

sin2 A=2sin ACosA
co2A=cog A" sin® A or 2cog A" 1 or 1" 2sin® A

tan2 A= ﬂ
1" tarf A

Example 1) Using trig fundionsof 30°, find the values of:

a) sin60; b) cos60i c) tan60;

Example 2) Given sin A= %, Ain quadrant I find

a. sin2 A b. cos2A c. tan2A d. quadrant of 2A
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Example 3) GivertanA= ?2 Aiin quadrant Il find
a.sin2A bcos2 A ctan2A d. quadrant 8A

Example 4) Express sin4xin terms of theangle x.

Example 5) Verify thefollowing identities:

sinx _1
sin2x 2

a)

secx b) (sinx" cosx)2 =1" sin2x

D) Half-angle formulas These formulas are more obsure and are not used that much. Still, you should know
tha they exist and beable to use them.

A 1" cosA A 1+ cosA A 1" cosA sinA
sin—=% COS— = 11/ tan— =—— or
2 2 2 2 2 SInA 1+ cosA

The signs ofsing and cosg depend on the quadrant in Whié;h lies.

Example 1) Find theexact values of thefollowingusng hdf-angle formulas.

a) sinl5° b. codl5; c) tanl5;

Example 2) GiversinA:—g, Ain quadrant Il find

a. siné bcosé ctané d. quadrant eé
2 2 2 2
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E) Solving trigonometric equations

Jug as we solved equaionsfor avalueof x tha satisfied the equédion, we do the same for trig equéionsbin
this case finding the value of an angle tha satisfies the equéion.

Example 1) sinx=1. We can dothis by ingection Bwe know from our knowledgeof graphing and
# 8
guadrant angles tha the angle that satisfies this equaionis 90; %@r 5(' However, there are other angles tha

satisty thisequaion like . So we usudly solve theequdion onacertain
domain. Usudly wewill solveiton 0" x <360 or0" x<2#. We can aso verify our solutionsby
graphing the equéion.

Example 2) 2sinx+1=0 Example 3) sin’ x =sinx
Example 4) sinx = cosx Example 5) 2sin” x =1
Example 6) 2sin® x" 5sinx+2=0 Example 7) 2cos x" cosx =1
Example 8) sinx" 1=cosx Example 9) sin2x=0
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Unit 5 DAnalytical Trigonometry DHomework

1. Veify thefollowingidentities: There are additiond problemsin your book

8) cs¢ x(1" cos x) =1

0) sinx(cscx +sinxsed x) =sec x

€) cos x" cos x =sin” x" sin® x

" cog X

g) sinx" cscx = —
sinx

I) SinX+Cosxcotx = cscx

5. Analytica Trigonometry

b) (sin X + cos X)2 " (sinx" cos X)2 = 4 sin Xcos X

d) cof x+5=csé x+4

f) sinxtanx+ cosx = secx

1 n 1 n
h) —" —— =cosx" secx
secx Ccosx

_ (sinx" cosx)2 _
) ———— =secx" 2sinx

COosX
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k) 1 o1 _oceex
1+cosx 1" cosx

1 1

m) — + =
sinx+1 cscx+1

0) (tanx +sinx)(1" cosx) =sin’ xtanx

q) cosx(1+ ta\nx)2 = secx + 2sinx

) cos x" sin*x=2cog x" 1
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cos , COSx
1" sinx 1+sSinx

= 2tanx

1)

n) sin®x" cos$ x =2sin*x" 1

tanx _ secx+1
secx" 1 tanx

p)

Ssecx

——  =5sinx
tanx + cotx

COSX 1+ sinx
1" sinx COSX
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2. Findthe exact vaues of thefollowing expressions Make appropriate pictures.

a. sin105;,cosl05;, tan105 b. sin255j,co255, tan255

3. GivensinA:l;’ and cosB:1—87, bothA andB in quadrant Ifind

a.sinA+B) bco{A+ B) ctan(A+ B) d. quadrant A + B)

4. GivencosA = €2 Ain quadrant Ill anccosB = %,B in quadrant Ifind

a.sin(A + B) bcogA + B) ctan(A + B) d. quadrant oA + B)

5. GiventanA=5, Ain quadrant Ill andsinB :?2),,8 in quadrant Il find
a.sinA-B) bco{A-B) ctan(A- B) d. quadrant oA - B)
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6. Verify thefollowing identities:

a) cos(270i " x) =" sinx b) sin(x" 301) :%(\Esinx" oS x)
c) sin(x" #)" CO%)H% =0 d) tan(x+60;) = ﬁﬁ:\in_x;;nx

e) sin(A+ B)sin(A" B) =sin’ A" sin’B f) cof4+B)+cog4" B)=2cosdcosB

7. Usingtrig fundionsof 60;, findthevaues of

a) sinl20; b) cosl20;

8. GivensinA:ZLS, Ain quadrant Il find

a.sin2A bco2 A ctan2A

9. GivencosA:%,Ain quadrant | find
a.sin2A bcos2A ctan2A
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C) tan120;j

d. quadrant 2A

d. quadrant 2A
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10. GiventanA=2, Ain quadrant Il find
a.sin2A bco2A ctan2A d. quadrant 2A

11. Verify thefollowing identities:

. Secxcsex
a cod x" sin? x = coLx b. cse2x = —
c. sin3x = 3sinx" 4sin® x d. cos3x = 4cos x — 3cosx

12. Findtheexact values of thefollowing usng half-angle formulas.

a) sin22.5 b. co2.5 ) tan22.5

13. GivensinA= 1—87 Aiin quadrant Il find

a. siné bcosg ctan% d. quadrant %

14. Given cosA= %, Ain quadrant IV find

a. siné b. cosé c. tang d. quadrant of ?
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15. Solve thefollowing equaionson [0,360)
a) 2cosy =1

C) 4sinfx=3

€) 2co$ X = CoSx

f) 2cog x+7cosx+3=0

i) cogx=3sinx

k) sin2x =cosx

5. Analytica Trigonometry

b) cos® X" cosX =

d) 2cog x=1

f) tarf x =1

h) sin’® x =sinx

J) cosx=1" sinx

[) cos2x = cosx

-12-

0

www.mastermathmentor.com - Stu Schwartz




