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"Math stuff: calculator,
pencils, paper. I'm
taking an honors class.”

"What's in the
big basket?"

Sometimes it's best to
buy an item in bulk!
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Example: tany — cotx

Verifying Trigonometry Identities
3 3 = sinxcosx Using Pythagorean Identities
tan"x — cot™x . -
and Quotient Identities

siny COsY
cosx siny
2 2 Convert to sines and cosines \Z\m\2
sin” x cos “x . sent identities ;

F ; using quotient identities sjnz  — cos 2x cos” x X

. e

cos”x sin” x

c iny .4 4
sin "'x —cos x

sjn2 X — cos zr Combine numerator 2 2
- =7 ' sin” ¥ eos %x cosxsiny
cosysiny

and

[ ]
1 (smwzx)(smzx + cos zx)
sin 4:{ — cos 4x. Combine denominator .
2 2
= sinrcosx

cos” xsin “x

Simplify entire rational
expression

Example: % + % = cos(x) + sin(x)

change to sines and cosines (quotient identities)

cos(x) sin(x)
_ sin(x) * 1— cos(x)
cos(x) sin(x)

condense the denominators

cos(x) sin(x)
cos(x) — sin(x) N sin(x) — cos(x)
cos(x) sin(x)
divide each rational expression cos(x) cos(x) sin(x) sin(x)
1 ’ cos(x) — sin(x) 1 sin(x) — cos(x)
2 .
cos™ (x) sin (x)
cos(x) — sin(x) sin(x) — cos(x)
multiply 2nd expression by -1/-1
cos” (x) sin® (x)
cos(x) — sin(x)  cos(x) ~ sin(x)
c052 (x) — sin? (x)
cos(x) — sin(x)
factor the numerator, then simplify...
(cos(x) + sin(x))(cos(x) — sin(x)) - cos() + sin(x) I//

cos(x) — sin(x)



... 1.5 1 4 . - . .
Example:  sin( sin lﬁ —cos ! =) Trig Identities and Working with Inverses

sin( A — B) Label angles and draw triangles

13

Lh
LA
[3%)

A
12 4
sinAcosB — cosAsinB calculator check:
sS4 12 3 sin(22.62°— 36.877)
1 5 1 5 .
sin(—14.25" )= —.246
—16
65 approx. = -16/65
Example: cos(sin'l X — tan ']y)
cos(=2 — B)
1 1+ y2
X
y
=4 B
/\/1 ~x? 1
cos =ycosB + sin ysinB
2 2
1-x 1 ¥ 1-x Xy
/\/ 1 . + X, - [——— /v
1
1+y? 1+y? 1+y?
Example: Evaluate sin (S+ B if = esel [ . . -
ample:  Evaluate  sin ( ) 2 = cse 5 inverse function for csc is in quadrant IV
13 : . s
B = cot 4 inverse function for cot is in quadrant I
sin= cosB — coscosinB
> 4
-5 3 24119 4 119 B
125 = 12 5 /\/;
[ 3
-1 A 119 -5
4T 15 12




Solving and Graphing Trig Equations

Example: tanZx = % secy Since we want a "common trig function",

we'll use the identity:

1+ tanzx = seczx

secly —1 = g— secy (multiply by 2 for convenience)
2 2secx+1=0 seex—2 = 0
2sec“x—2 = 3secx (rearrange)
|
seer = 2 sect = 2
2secly — 3secr—2 = 0 (factor)
Not possible x = 60, 300 degrees
(2secx + 1)(secx —2) = 0 (solve)
or T s
3 3
Example: —11 = =3 — dese( &3+ 225°) find 0" < & < 360 \ ’ ]
10
(o]
2= cse(S + 225) -3 —dese(©+2257)
-1 [a]
we@ e \_/
o -100 0 100 200 300 400
30 = (& + 2257) = -195
(el
150° = (&= + 225 ) = 75
o (8] o ~
300° = (& + 2257) = 165 N /’\
- o B o 10
510° = (S + 225 ) = 285 \ 4 A
y=-11
efc...
20

Example:  sin2S +30%) = A3 3
o

2 Also. A =600 and 660

Find © , where 0°< < 360 105, 135, 285, 315

kel a
2 +30 ) = 240

(=]
Let A = 29 +30) < =105

_ i3 QS +307) = 3000
-

sinA N /—\
= =135
o] [}
A - 20" a0 e VS

— 285°
R AN =

=] =]
2= +30 ) = 660
S =315




Example: cosx+sinx = 0

method 1 method 2
square both sides OR use trig quotient identity...
2 P .2
cos” X + 2simxcosx + sin“x =0 COSX = — sinx
1 _, _ sinx
cosx
2sinxcosx = -1
=1 = tanx
sin(2x) = -1
= 3
2% = 270, 630, efc.. X —f

x = 135, 315, ...

Example: tan &= 2sin&—

SO _ e
cos &3
Important: Don't divide by sine... (It may erase a solution!)

Instead. factor out the sine...

sin &

— 2sin =
cos &3 < 0

sin S (ﬁ@—z} =0

sineEs = o secy = 2

& = 0,180 & = 60,300

Example: cos2A = cosA

In this form, cosine is NOT the common factor...

Use trig identity to change double angle...

coszA - siJ:l2 A = cosA

2
cos2A — (1-cos A) = cosA

Now, the equation includes common factors, cosA

2cos 2A — cosA — 1

=0
(2cosA + 1)(cosA—-1) = 0
cosA = —1/2 cosA = 1
A = 120, 240 A = 0,360

Solving Trig Equations: Techniques

To solve by graphing, find the intersections of cosx and —sinx

cosx +sinx = 0 C— = cosx = -sinx

COsX

-sinx

-

2sinx

COsX

CO82X




Random Trig Extras

Example:  Graph and solve (with calculator)

x2+3sinx = 0

x=-1722 or x=0

4
Example: tanx = cotx (solve and graph, using degrees or radians) \ ’ \ ’ \ I
—2
method 1: use quotient identities method 2: use reciprocal
tanx
sinx  __cosx 2. _
COSX sinx tan<x =1 .
tanx = 1 tanx = -
sin®x = cos °x cotx
cos?x —si? x =0 3 5 71
4 4 4 74 7 ete.. b T 37 m 5T
double angle identity
cos2x = 0
2% = 90, 270, 450, 630, etc.. o
x = 45,135, 225, 315, etc..
’ [ [
Notes:
m il e
sin—— +sin — =2 A 2
4 6 A2 L _As 4l sin(45) + sin(30) = 1.207
Are these the same?!?!? 2 2 2
sm(75) = .966
sm5E =smT—+E =7 ()
12 6 — — N 6 + 4/
2 3+ 22 ;12— = A7 A2 These are NOT the
2 2

4 same answers!

sin(45)cos(30) + cos(45)sin(30)

"Lowering of Powers"

Example: sin?xcos” x ——— (sinxcosx)2

2 : .
Asinxcosx) apply the identity
1

2
in2x) 1 — cos2(2x) 1 — cosdx
. 2 2 e~ -
(2sinxcosx) 24 8
4
2
(sin2x)
3



Ultra-Marathon
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Testing the limits of endurance,
these math figures will run on and on...

Practice Test-—=2>



Verify the Trig Identities... Trigonometry Review Test (Honors)

1) 1 + cosx + sinx

- = secx + tanx
1 + cosx — sinx

2) cos®) . sin(®)

1—tan(x) 1-cot®) cos(x) + sin(x)



Evaluate the expressions....

- -1 -4
3)tan(sm1%*cos]T)

17_|F||“‘
4) tan (cos T)

+ cos’

'
—
f.n| v

5) cos | sin

s
6) sin <tan < 8 > A> where sinA = -3/5

and tanA > 0



7) s2esn = cosS for 0°< S <3 60° Trigonometry Review Test (Honors)

8) sin(30)cos(-10) — cos(30)sin(10)

Rewrite as a single trig value....

9) 2(sin53cos23 — cos33sin23)

Simplify....

10) If & is an acute angle, and sin = 3x,

what is tan & ?

11) 4sin®* x + 2cos?x = 3 for all real numbers...



2x

sec
2 Verify the identity...

12) sec(2x) =
) 2 - sec

13) sin ;—A + cosA =1

where 0 < A < 21}

a1/ 5 -1 L) ]
14) cos | sin <F>+ cot <4 Evaluate...

15) tan(?—) -5

where 0 < & < 360



16)  sin(y) + cos(y) = 1 Find y (in degrees or radians) Trigonometry Review Test (Honors)

17) sin(x +y) — sin(x—vy)

= tan Verify the identity...
cos(x +y) + cos(x—y) Y erify the identity

18) Using trig addition/subtraction properties, find cos(165)



19) 2sin (_3L> + N3 =0 Find all solutions for y.

20) -1/4(cosx) = -1/2

21) -
sin ( 2. sjn-l <—:>> Evaluate..

-1/12
22) COS<cos <F> _



‘Who wants to be
a (teen) Millionaire

[ "Well, Regis, T think I'm |
gonna phone a friend..."

The audience was no help, 50/50 was useless.... But,
luckily, Jeremy's best friend was president of the math clubl!

ANSWERS-->



Verify the Trig Identities...

1 1 + cosx + sinx

- = secx + tanx
1 + cosx — sinx

1 + cosx + sinx (1 + cosx) + sinx

(1 + cosx) + sinx =

1 + cosx — sinx

multiply using conjugate

2) A—L]cgst;;(x) i _S_ir:;(gt}(x} = cos(x) + sin(x)

change to sines and cosines (quotient identities)

cos(x) sin(x)
_ sinx) * 1— cos)
cos(x) sin(x)
condense the denominators
cos(x) sin(x)

cos(x) ~ sin(x)
cos(x)

sin(x) — cos(x)
sin(x)

divide each rational expression

SOLUTIONS Trigonometry Review Test (Honors)

1 + cosx + sinx + cosx + coszx + cosxsinx + sinx + sinxcosx + sin 2x

2 2
(1+cosx) — sin x

1 + 2cosx + 2sinx + 2sinXcosx + c052 2

x + sin “x

2
1 + 2cosx + coszx — sin X

2 + 2cosx + 2sinx + 2sinxcosx

2
1 + 2cosx + coszx—1+cos X

2(1 + cosx + sinx + sinxcosx)

(14 cosx)(1 + sinx)

2(cosx + coszx)

= ﬂ = Ssecx t fanx
cosx(1l + cosx) COSX
cos(x) cos(x) sin(x) sin(x)
1 ’ cos(x) — sin(x) 1 sin(x) — cos(x)
2 .
cos” (%) sin? (x)

cos(x) — sin(x) sin(x) — cos(x)
multiply 2nd expression by -1/-1
c052 (x)

sin? (%)

cos(x) ~ sin(x)

cos(x) ~ sin(x)

<:0s2 (x) — sin® (x)

cos(x) — sin(x)

factor the numerator, then simplify...

(cos(x) + sin(x))(cos(x) — sin(x))

cos(x) — sin(x)

= cos(x) + sin(x)




Evaluate the expressions....

3) taj:l(sij:l'1 % ~ cos7! - )

3 SOLUTIONS
LetA= sl LetB=cos i
tanA — tanB 3/4 — -3/4 3/2
5 tan (A~ B) = =
5 3 ; v 1+ tanAtanB 1+ (3/4)(-3/4) 7/16
a0\
4 -4
-1 17'|T
4) tan cos 1
( i )
1777 is in quadrant IIT therefore, the inverse tangent function,
14 of a negative value, must be in
quadrant IV... with a reference value
with a negative value of 3 un
and reference angle 3 an —_— — 3 un
14 — — '
14 14
SRR
5) cos | sin g T ocosT
A B ) )
cos(A+B) = cosAcosB — sinAsinB
X . 3 x| x“-9
5 . x<-0 5 X 5 x
A B
3 3 A 2552 — xAfx? -0
5x
6)  si -1 i) —A
) sin | tan 8 where sinA = -3/3
S A and tanA > 0
sin 3 - A) = sin{ycosA — sinAcos &3
Af89 5 04 3 08
. 5 T
5 Afse 3 A9
= -4
8 A T
-3 .
5 5A/80

24/7




7) sin2Ssin = cos <y
Zsngcos = -cose= =0

cos &3 ( 251'112@ -1)y=20

for 00< & = 360°

The graph shows
the system of
sin2 &rand -cot <y

oSS =0 i -1 =0
. 2 _ 1

> =00 and 270 sin® & = -
. +

sin &= = —_—

_/Vz

& = 45,13

5,225, and 315

8) sin(30)cos(-10) — cos(30)sim(10)

Rewrite as a single trig value....

9) 2(sinS3cos23 — cosS3sin23)

Simplify....

10) If &is an acute angle, and siny= 3x,

what is tan & ?

Since cos(-10) = cos(10), we can rewrite

sin(30)cos(10) — cos(30)sin(10)

. —

o 1]

3x

e = ————
t N1 -0

! Ix
Y 1-ox?
11) 4sin® x + 2cos®x = 3 for all real numbers...

"split the sines"

2sin?x + 2sin®x +2cos?x =3
2sin?x + 2(sin? 2

Sm-X 2(sin“x +cos<x) = 3

2smx + 2(1) =3

opposite

adjacent

—

cofunction
identities

addition/
subtraction
propetties

-1
or e

e
225, 315

aml4 w w4 3 2w

SOLUTIONS

ﬂ 4 ﬂ i Wwhere k is any integer
4 2




2%
12) sec(2x) =

13) sin ;—A + cosA =1

where 0 < A < 21}

2- SE:C2 X

15 -1/ 3 )
14) cos | sin (ﬁ) -+ cot < 1 Evaluate...

13

-

15) tan(

where 0 < €5 < 360

= -120,

120,| 480.. only 120 degrees...

] o 5 SOLUTIONS
Verify the identity... 1 ) sec“x
sec(2X) = oo S
cos(2x) cos®x - sin? x sec“x
double angle identity seczx
1 — tan?x
sec?x 5
- 3 sec <x ]/
I ~ (sec™x — 1) 3~ seclx
using 1/2 angle identity.... / fl'“zﬁ — 1~ cosA
% 1 —2cosA +cos A
1/2 angle identity 1-CoSA = 2 ~ 4cosA +2cos°A
cosA =1 A=0
5
2cosZA — 3cosA + 1 =0 cosA = 1/2) A = r—'[_;—l— r—g—r
(2cosA — I)(cosA ~ 1) =0
B
cos(A+B) = cosAcosB - sinAsinB
4 12 .3 5 4 16
B5 B s =6
B
3
=
Let — =
<92
tanA = ff3 A = -60, 60, 240,




16 . _ . . .
) sin(y) + cos(y) = 1 Find y (in degrees or radians) To solve by graphing, find the intersections of cos(y) and 1 - sin(y)...

square both sides
2 ; 2 _ 2
sin” (y) + 2sin(y)cos(y) + cos” (y) = 1
1 1 - siny
2sin(y)cos(y) =0 r
sin2y) = 0 copy| /
2y = 0, 180, 360, 540, etc... ) ' N
0 e, ™ 32 2m 5T
y =0, 90, 180, 270, 360, ...
Important! Since we multiplied variables, we may have 1
added extraneous solutions... Check the answers..
Ify=0, sin(0) + cos(0) = 1 L/
y=90, sin(90) + cos(®0) = 1 " R
y = 0+ 360k
y= 180, sin(180) +cos(®) = 1 X o
y = 90"+ 360k
y = 270, sin(270) + cos(270) = 1 ><
SOLUTIONS
17)  sinx+y) — sinx—y)
= tany Verify the identity...
cos(x+y) + cos(x—y)
Using Addition and Subtraction Identities
sinxcosy + sinycosx — ( sinxcosy — sinycosx ) 2sinycosx siny
cosxcosy — sinxsiny + ( cosxcosy + sinxsiny) a 2¢0SXCcOsy cosy tany
18) Using trig addition/subtraction properties, find cos(165)
method 1: 135 + 30 method 2: cos(15) = —(cos165)
cos(165) = cos(135 + 30) cos(15) = cos(45 — 30)

= COS(135)COS(30) - Sm(135)5m(30) COS(4S)COS(30) 4 Sm(45)sm(30)

=—AE.2_A/?_2£,1_ -

2 2 2 2

- /\/6_ —/\/2_ cos(15) = /\/6_ + /\/2_ then, flip the signs to switch
- R
)
4




19) 2sin<%) + A3 =0

w1

20) -1/4(cosx) = -1/2

|
2

COSX =

Find all solutions for y.

SOLUTIONS
4T 5T 10T U

3 0 3 3 73
=477, 5T 107?3 117?5___
4T+ 6TTK
where K are integers
STh+ 671K T

NO SOLUTION

there are no intersections,

s0 no|solutions!

working with double angles and inverse trig values

sin(2A) = 2sinAcosA

25

22)

2

12

-1 12
letB = cos (13

create the triangle...

-1/12
ws<m SrAl

)

working with 1/2 angles and inverse trig values

cos( ]23 A ]+2cosB
B 14 12/13
= —

(since the angle is in quad I,
the result is positive)




Thanks for visiting. (Hope it helped!)
If you have questions, suggestions, or requests, let us know.

Cheers

mathplane.com

Also, Mathplane Express for mobile at mathplane.ORG

Find the weekly math comic and other mathplane content on
Facebook, Google+, Pinterest, TES, and TeachersPayTeachers.



