6.1: GRAPHS OF
IDENTITIES

l. Verifying Trigonometric Identities

A. Example 1: consider 1 + tan®x = sec?x.
1. Find the domain of the identity

All real numbers, except where cosx = 0

3n nomo3m
Rox # = =55 5

2. Graph to verify that the identity is correct

JUYUL JJYUL

| :

900 = 1#tan(0®

I. Verifying Trigonometric Identities

C. Example 3: Decide if sin2x = 2sinxcosx is a valid
identity.
1. By trying a test point:

(:§)-(5)- 7
@) ()-2(5)(G) -7

2. By graphing
(%) = sin(2X) 90X = 25in(X)-COS(X)
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l. Verifying Trigonometric ldentities

A. Example 1: consider sin?x + cos?x = 1.
1. Find the domain of the identity
All real numbers
2. Graph to verify that the identity is correct

100= sin(x>+cos(x)> g0 =1

l. Verifying Trigonometric Identities

C. Example 3: Decide if (sinx + cosx)? = 1 is a valid
identity.
1. By trying a test point:

(s @) eos () = (2 @)
=<¥)2=(ﬁ)2=2¢1

2. By graphing

900 = (siN0+eos(x)* 90 =1
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[I. Homework

6.1 Worksheet




6.2: Proving
Identities
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[. Proving Identities

A.  Prove the following identities and state their domains.

1.1+ tan?x = sec?x
, sin?x
1+tan*x =1+

cos?x

cos?x  sinx

1+ tan’x = —; 5
cos?x  cos?x
,. _ cosx +sin®x
1+tan"x = —————
cos“x
1+ tan®x = ——
cos2x

1+ tan?x = sec?x

Domain:JR,x:#{...,— ST
2 2°2° 2

3 T T 3| }

[. Proving Identities

2. tanxcosx = sinx

sinx cosx
tanxcosx = ————
cosx 1
sinxcosx
tanxcosx = ————
cosx

tanxcosx = sinx

Domain: ]R,xi[...,—— —-=,= —,...}

[. Proving Identities
3. cscxsecxcotx = csc?x
cscxsecxcotx = —— ——— ——

cosx
cscxsecxcotx = T
CoSx - Sin“x

cscxsecxcotx =

sin?x

cscxsecxcotx = cscix

Domain: R, x # {...,—TL’,—E O,E T, }

2’72’

I. Proving Identities

4. (sinx + cosx)? = 1 + 2sinxcosx
(sinx + cosx)? = sin®x + 2sinxcosx + cos?x
(sinx + cosx)? = (sin?x + cos?x) + 2sinxcosx
(sinx + cosx)? = 1 + 2sinxcosx

Domain: R

[I. Homework

6.2 Worksheet




6.4-6.5: SUM AND
DIFFERENCE
FORMULAS

D. Example 1: Evaluate cos

. 4 3
First, note == ———- =212
12 12 12 3 4

T T T nT m . n
cos(——z)=cos—-cos—+sm—-sm—

3 3 4 3 4
1\ (V2 (V3\(VZ
-()(5)- )

VZ V6

77

V246

T4

F. Evaluate cos(a + B) given that cosa = %
4 __12(m
(O<a<5), and cosﬁ——E(E<[3<n).

First, reference triangles

‘ s G

cos(a + B) = cosa - cosP — sina - sinf

-B)(-2)-0)(3)-=
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A. Cosine of a Sum Formula

cos(a + B) = cosa - cosf — sina - sinf
B. Cosine of a Difference Formula

cos(a — B) = cosa - cosP + sina - sinf
C. Combined

cos(a £ B) = cosa - cospB F sina - sinf

E. Verify the following identity:
s .
cos (5 - x) = sinx
cos (E - x) = cosz - cosx + sinzsinx
2 2

= (0)cosx + (1)sinx
= sinx

A. Formula:
sin(a £ B) = sina - cosP + cosa - sinf
B. Example 4: evaluate sin75°
sin75° = sin(45° + 30°)
sin75° = sin45°cos30° + cos45°sin30°

(-

in75° =
sin 7




C. Evaluate
sin(5°)cos(—50°) + cos(5°)sin(—50°)
= sin(5° + —50°)
= sin(—45°)
V2

2

A. Formula:
tan(a + ) = tana * tanf
an(a £ p) = 1 ¥ tana - tanp
Or
sin(a £ B)
t tp)=—FT—"-=
an(a £ f) cos(a + )
B. Example 5: Simplify tan(w — 0)
__ tanm-tané
tan(ﬂ - 6) ~ 1+tanm-tand
tan( 6) = 0—tand tand
A=) =T " 0)ean "

WS Page 10 in packet (#1-6)
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6.6: DOUBLE ANGLE
FORMULAS

|. Double angle formulas

A. Derivation:
sin20 = sin(6 + 6)

sin26 = sin - cosO + cosb - sinf
sin260 = sin@ - cosO + sinb - cosl

sin26 = 2sin6 - cos6

5/2/2013

I. Double Angle Formulas

sin20 = 2sinf - cosO

cos?6 — sin?6
cos20 =1 2cos%0 —1
1 - 2sin?6

tan20 = 2tan6
ey = T tane

evaluate each of the following
1. sin26

8
sin26 = 2sinfcosO = 2( 17)( 17) 289

2. cos20

3. tan26

2tand (%) 240
tan26 = 1—tan260 i) ~ 161

IIl. Double angle formulas
B. Example 1: Given sinf = _E and cos6 < 0, I

2
15 8

_ 20 _ oin20 = [ — =] ==—
c0s20 = cos“0 — sin“0 ( 17) ( 17)

cos&'——f
17

tan:9=E
15
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6-7: Solving Trig Equations and
Inequalities

Part I

I. Solving Equations

A Ex I:Find all solutions to sinx = —% by graphing.

f(x):sm(x)/\ + /
t N

VAR N \ %

Q34801 + 27n
Q;y:5.943 + 2nn

I. Solving Equations

B. Ex 2: Find all solutions to the following equations

1
l.cosx ==
2
T
QI:§+ 2nn
5w
QIV:?_‘— 2nn
2. cosx = =
4

0,:1.318 4 27n
Qy:4.965 + 2mn

I. Solving Equations

3.tanx = 0.573
Q;:0.520 + 2nn
Qi 3.662 + 21n

Or
0.520 + n
4.secx = =2

cosx = —=
2

2m
Qz:? + 2mn
4
Q,,,:? + 2nn

I. Solving Equations

B. Example 3:Solve 4sin?x —1 =0

|.Over the interval 0 < x < 27w
4sin’x—1=0

sin’x =

sinx = +

[T

T 2 4w 5
3’3’3’3
Il. Over the set of all real numbers

X =§+21Tn,2?n+ 21Tn,%n+2nn,5?n+21m

X =

II. Homework:

Trigonometric Equations Worksheet #1-3




6-7: Solving Trig
Equations and
Inequalities

Part Il

I. Solving Equations With
Identities

A. Example 1: Find the solution set for each equation (all real
solutions)
1. cos?x +sinx+1=0
cos?x+sinx+1=0
1—sin®x+sinx+1=0
0 = sin?x — sinx — 2
0 = (sinx — 2)(sinx + 1)
sinx =2  sinx =-1

3
sinx = - +2mn

I. Solving Equations With
Identities

2. cotx + cscx =1
cotx+1+cot?x =1
cot?x + cotx =0
cotx(cotx +1) =0
cotx =0 cotx = —1
tanx = Q@ tanx = —1

x=24 21m,3—"+ 21m,3—"+ 21m,7—"+ 2mn
2 4 2 4

I. Solving Equations With
Identities

. V3
3. sinx * cosx = -
2(sinx - cosx) = 2 (%)
V3
2

W

2sinx - cosx =

) V3
sin2x = -

20=Zrom 42
x—3 nn,3 mn
7T+1mn+1m
X =— V=
6 3

I. Solving Equations With
Identities

4.\3cotx + 1 = csc?x
V3cotx +1 =1+ cot?x
0 = cot?x —/3cotx
0 = cotx(cotx —/3)
cotx =0 cotx =3

3
tanx = @ tanx = 5

2T+
X =-+Nm,—-+nmn
2 6

IL. Solving Inequalities

B. Example 2: Solve the following inequalities over the interval
0<x<2m
1.4cos?x—1=0
(2cosx —1)(2cosx +1) =0
Critical points:

an

+1 m 2w 4w 51
cosxX=t=-=x==,—,—,—5

2 3’3’3’3

(2ot zesr) (2eos1) 2eos ) (20085-1)(2c0s7+1) (2o i) (2eos ot 2T
e 1) e )0 )0)

L

R T T
N I

3 3 3
2 [0 H]U[ZTT 4n]u St )
E1hd Y b E R

5/2/2013



II. Solving Inequalities

2.2sin%x + sinx —1 >0
(2sinx — 1)(sinx+1) =0
Critical points:

i 1 1 m 57 3m
sinx =-,-1->x=—,—,—
2’ 6'6" 2
(2sn-1fsn 1) (zanZ-fsnZ 1) (sin-tyane+) (2sn32-1)(sn )
)+ )+ ) )+
==
1' T | N
Nk | 52| | 4
o 6 n 6 n 3n 2
2 2
m 5T v [37[ 2 ]
66| 12

[II. Homework

Trigonometric Equations Worksheet #1-3
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