Trigonometry ldentities IV: Review

Practice Questions (with Answers)

Includes simplifying, verifying, and solving trig equations.
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Example: a) Using sum/difference formulas, find sin(lSO )

b) Using half angle formulas, find sin(15~ )

a) sin(15" ) — sin(45 —30 )

= sm(450 Yeos(30° ) — cos(45°
_ M2 NE N2
2 22

(=]
b) sin(15” ) = sm(%

B 1 - cos(300)
- 2

A3 12

Ysin(30° )
% = M = 2588

since this is quadrant I,
the result is +

4/1_ e 2-4A5
= —— = 1588

4 4 B

Trig idenitites Review
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Example: a) Use angle sum/difference formula to find cos( A
5T
6 )-

b) Use simple method to find cos(
a) cos(%ﬂ) = cos(T] - ;2: )
= cos{ [ )eos( ;g[ )+

).

sin T ysin¢ 1)

Ad3 1 -
R
2 2 2
b) Cos(ﬂr_) 2
6 1 __adjacent A3
cos(x) = hypotenuse ~ — 3

-Al3 ‘

Example: find sin(lle) cos( /—lsz—} and tan( 1;‘2— )

converting to degrees: i = 15 degrees
12

since we know exact values of —]—r ? 31 T
e 4 AT

12 12 12 12

it's easier to see: 45 - 30

we'll convert to 12th's

S A1 11 A | A e
12— 12 12 3 4

sm(%j = sjn(T—n_)cos(TTrjf cos(Tﬂ_)Sm(TTrj
NTONT AT

e

cos( % )= COS(TTI'— Jeos( TTF) + sjn(T Jsin( T)

L, N2 AT N2
2 2 2 2

A1 +NE

1 = .9659

2679

cos( T3

A=A
4
AT MG

N6 —N2
N2 HAE



Warm-up: Trigonometry Identity Review Test

A) Simplify: cos& + sin&rtans — sec <y

sinx + cosx
tanx + 1

B) Solve: 2sinx +cscx—1=0  where X is in the interval [0, 27TT)

siny = A/S_coar



Trigonometry Identity Review Test

L. Simplify: cos(—x)tan(x) sin &
tan &
cosx + tanxsing (secy + 1)(secy — 1) cosy
siny
COtA + tanA 1+ cos2x

2
sec-A cotx



II. Verify

1+ sec & _
sins +tany cse S

2csc(2x) = ese? xtanx hint: s?'nx =1
sinx

2sec?x — 2sec?xsin ?x —sin?x —cosZx=1

Trigonometry Identity Review Test

cosdy — sinty = cos2y

siny + cosx

Siny — Ccosx

2cos?x— 1
coty — tanx = closix
sinycosy
« 2
2sin” x— 1 ) .
1+ 2sinrcost Hint: conjugates




III. Solve Trigonometry Identity Review Test

o
ese?x - 2ese(x) = 2-4sin(x)  where 0 <x <360 Find ALL solutions:  sinxtany + tanx = 0
3sin?x—1=sin?x for 0<x < 277 cosdy(cosy +1)=0 for 0 <y < 27T
3cos(x)cot(x) + 7= Scsc(x) where 0°< x < 360 2sin 1)4. 1=3 Find ALL solutions

3



IV. Evaluate

Compare: sin( —— +

I

Find EXACT values (without a calculator)

tan(15°)

sm(IOSO) use 1/2 angles

Bl Bl

sin( T} + SJ'JI(T]

cos(?SO)

sin(195°)

Trigonometry Identity Review Test

. Lo
hint: 15 is a reference angle



V. More questions Trigonometry Identity Review Test

8 — 2tanx — Ssec?x = 0
sin(-x)tan(-x) + cos(-x) = ?
where x £ (OO: 360° )

Tant + Sin® xSecr =0 where 0 <x < 2T 4tanlx—1 = tan? x (all solutions)

: = I = T _ 8 .
Find 2sin 3 cos7 if tany 5 in quad I



Trigonometry Identity Review Test

Verify:  4cos2x + 3sin? x = cos? x+3 Verify: 1+ secS sin2 o
secs | l—coso
i 1
Verify: 1 — 2sin®x Ifsind = —+
: — = coftx — tanx = 3
sinxcosx

and, the angle is in quadrant II

whatis cos( & + —?L) 2

sﬁ](@-l—ﬁ‘r—) ?

. . -1f3
Find cos(2Sin (—q)) Find tan(arcsm% )
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Warm-up:

A) Simplify:

B) Solve: 2sinx +cscx—1=0

SOLUTIONS

Trigonometry Identity Review Test

cos & +sinStan S — sec S
Change to sines and cosines . sin & 1
(quotient property and reciprocal property) cos +sinee o cos
2
cosi—y + i]éls = 19
Add first and second terms... e cos
cosze + sin? S 1
cos & COS@
Pythagorean Identity 1 1 1,
cos= cos=
— . .
% Quotient property M
for tangent SIE
COSX
sinx + cosx
1
sinx cosx
COsX COSX
sinx + cosx cosx ]
1 sinx + cosx | "%
where X is in the interval [0, 2TT)
Reciprocal identi ; -
p ty 2sinx + o — 0
multiply all terms
bysjﬁxy Zsjnzx+1 —sing = 0
SR N ¥
Factor (2sinx + 1)(sinx — 1) =0 6 6
A . =1
Solve sink = 77 SmX=1 2
sinx = /f3 cosx X = 60, 240, 420, ...
. o]
siny or | 60 + 180n
cosx /\/3_ /\/3_
-1 /60 x="T 4T 71C
tamc=f\/3_ Hoe0] 1 3. 3 ., 3,..
— /‘\/3_
or 31 + 1Tk

n and k are any integer...




Trigonometry Identity Review Test

I. Simplify:

cos(—x)tan(x)

cos(x) - tan(x) even identity for cosine
cos(x)- SinE) quotient identity for tangent
cos(x)
simplify
sin(x)

cosx + tanxsiny

si . — .
cosx + cosr S (tangent) quotient identity
.2
cosy+ M %
cosx
2 .2
cos”x sin "x
cosx cosx

2 i
cos“x t sin”; P
_Los X T osm X Pythagorean identity

cOsx
1
cost Reciprocal identity
cotA + tanA
secZA
2 .2
CosA SinA Cos"A Sin“ A
SmA T CosA SmACO0sA ' CosASmA
i
sec’ A sec” A
2 )
Cos“A + Sin™ A
SinACosA
2
Identities: sec” A
_ Sin 1
Tan =2 s SIACosA
. 1
Cot= £05 Cos?a
Sin
CosZA CosA
SinACosA SinA

SOLUTIONS

sin &
tan &
sines
sin &
cosy
sin & cosy
1 sin&

cossy

quotient identity

(secy + 1)(secy — 1) cosy

siny

(sec2 v + secy — secy — 1)(cosy)

= CotA

siny

(cosy)
(siny)

(sec2 y—1)

2 (cosy)
(siny)

tan’y (coty)

2 1
tany-tany

1+ cos2x
cotx

1+ 2cos2 x—1
cotx

2
2cos“ X

COSX
Sinx
2 sinx
2C08° X - CosSK
2cosxXsinX F sin2x

Identities:

bl . 2
Cos2x=Cos"X—Sin“ x
Cos2x = 2Cos 2 x—1

sin2x = 2sinxcosx



SOLUTIONS

IL Verify
1+ sec < _
o fane | 9
1+ L cos = +1
cos S B cos S
sine + sin © sinCcos &y + sine
Cos & PPN
cos = +1 _ coso+1

sin© cos & + sinS sin & (cos &+ 1)

1

Sho | C oS¢ &
2csc(2x) = csc? xtanx hint: s.inx =1
sinx

2z

sin(2x)
__z
2sinxcosx

1 sinx

0

sinxcosx sinx

1 sinx

. 2
5~ X * COSX

2
CsC” X « tanx

2sec?x — 2sec?xsin 2x —sin2x —cos2x=1
2 . 2 .2 2

2sec“X(1 —sin“x) — sin“x — cos“x=1
2 2 .2 2

2sec”x(cos™x) — sin“x — cos“x=1
.2 2

2 —sin"x — cosTx=1

2 —1(sin? x+cos?x) =1

2-1(1) =1

Trigonometry Identity Review Test

cosdy — sinty = cos2y

(cos?y —sin2y)(cos2 y + sin y) = cos2y

(cos?y —sin2y) (1) = cos2y
cos2y = cosly
2cos? x— 1
coty —tany = ————
sinrcosy

2 2
cos“xtcos” x — 1 "split the 2"
sinxcosx
2 2 -
cos”x cos”x — 1 separate fraction
sinyvcosx SINYCOSY
5
— (—cos? x + FARTe
cosy (—cos”x T 1) simplify andl change
siny sinrcosx negative
1 — 2
cost ( cos” x)
siny sinxcosx
« . .
cosy Sm= X Pythagorean identity
Sy sinrcosx
. quotient/tangent identity
COsx sinx - .
siny cosy

cotx — tanx

2sin® x— 1 . .
= 1+ Zsinrcost Hint: conjugates

siny — cosx
siny + cosx

sinx + cosx siny — cosx

sinx + cosx siny + cosxy

7 - - 2
sin=x — sinrcosy + sinvcosy — cos~-x
factor and rearrange

7 . 2
sin<x+ 2sinxcosx + cos-x

. 2
MY — COs~X

7 2 .
sin<x + cos“ x + 2sinrcosx

sinZx — (1 - sin’x) Simplify

1 + 2sinxcosx
2siny — 1
1 + 2sinxcosx

Pythagorean Trig Identity



L Solve SOLUTIONS

Trigonometry Identity Review Test
2 . [a] o]
csc X - 2cse(x) = 2-4sin(x)  where 0 <x <360

Find ALL solutions:  sinvtanr + tanx =0
—— - 2 2+ 4sin(x) = 0 - :
in?x @ sin(x) = ) tany(sint + 1) = 0 sink+1=10
Multiply by sin<x :
. B = Ply 03 tanx = 0 siny = -1
1- 2sin(x) - 2sin” (x) + 4sin” () = 0
; i Rearrange 0AT. 21] , ete.. 3 7 1T etc
4sin” (x) - 2sin” (x) - 2sin(x) + 1 = 0 2, 2, 2
Group/GCF
2sin? x (2sinx - 1) - 1(2sinx - 1) = 0 ! ﬂ;‘—u‘mc
sinx = 1/2 sin?2x =12
1
x= 30, 150 x="
» 15 Wz
‘ x =45, 135, 225, 315‘
3sin?x—1=sin®x for 0=x < 277 cosdy(cosy + 1) =0 for 0 <y < 27T
Hint: sin®x = 1sin? x cosy+1=0 cosdy =0
5 5 cosy = -1 Let A =4y:
Isin“x —Isin“x=1
2 y=cos ! (-1) cOs(A) =0
2sm x =1
A= T 30 ST
21 =TT - 5 & etc...
sin”x = = ¥y L 2 2 2 2
4
‘ 1 1 y
sinx —-— -
2 ’ 3T 5T 7
therefore| vy = E —_— — —
- M 3T s 77 8 8 8 8
4. 4 . 4 4
9 T BT sIr TIT . 1y
8 8 8 8
_ o] =]
3cos(x)cot(x) + 7= Scsc(x) where 0 =< x = 360 2sin %)4_ 1=3 Find ALL solutions
3C':)S(X)C.ﬂ)—(l +7=85 1 Reciprocal and Quotient Identities .
sin(x) SinGx) zsm(§_ -2
multiply by sin(x)
3cos?(x) + Tsin(x) = 5 : (x)
sinf—| = 1
3
31— sin? (X)) + 7sin(x) — 5 = 0  Pythagorean Identity
X .
o, . o Let(3)=U sin(U) =
—3sin” (X)+ Tsin(x) —2 =0 Simplify
YN o v=T0 4 oz
3sin” (x) — 7sin(x)+2 =0 Factor 2
x\_TIr
(3sin(x) — 1)(sinx) — 2) = 0 then 3_) -5 f2TK
3sin(x) - 1=0 Qﬁyi =19.4%or 160.6°
® * or therefore,| x = 370
. 1 Extraneous
sin(x) = 3




IV. Evaluate SOLUTIONS Trigonometry Identity Review Test
Compare:  sin( % + 14 ) and sin(ﬂ}-ksin(ﬂ}
3 4
s T cosf T cos( L) T W, AT T T
3 3 n 2 2 2
1
ﬁ + £ 4 — + Lz_
2 2 2 2
A3+ 242 1
2
Find EXACT values (without a calculator)
tan(15°) cos(757)
B tan(45) — tan(30) _ o .
tan(45 — 30) T+ tan(d3)an(30) cos(30 + 45) cos(30)cos(45) — sin(30)sin(45)
R T M3 -1 VEONE o NVZ
- e ew 2 2 2 2
1+ 1.1 A3 +
1 3 +1 Mo N2 Ne — NZ
Vi e Ve _ VTV,
3 4 4 4
M3 —1
A3+ 1 cos(?SO ) is approximately .2588 j
. sin(15)
(alternate method: find cos(15)”

sin(lOSo) use 1/2 angles

Lo
i 210
sin( 210 )
2 2

+/\/ 1 — cos(210)

since the angle will end up in
Quadrant II, (and sine is + in Quad II),
the 1/2 angle will be positive

sm(105)=+/\/_1— (—N*?_J _ /\/ 2+ A3
4

2

[2+ N3

2 (approx. .966)

sin(195°)  find sin(15) for reference angle

sin(15) = sin(45 — 30)

sin(45)cos(30) — cos(45)sin(30)

N
2

2 2 2

Ne — w2
4

and, since 195 is in Quad III,
sin(195) is negative

A2 - Ne
4

(approx. —.2588 )



V. More questions
8 — 2tanx — Ssec?x = 0
where x £ (0°, 360 )
5sec? x + 2tanx — 8 =0
51 +tan® x) +2tanx —8 = 0
Stan?x + 2tanx — 3 = 0

5sUP+20-3 =0

SOLUTIONS

use trig identity / substitution

distribute and collect 'like' terms

factor

(SU-3)U+1) =0
Jtanx — anx =
5t 3)(tanx + 1) = 0

x=30.96",210.96
tanx = 3/5 or .6 x=tan"l(6)
=] ]

tanx = —1 x =tan"1(-1) x=135,315

Tanx + SiJ:l2 xSecx =0

1

Tanx + Sinx- Siny » ———
Cosx

=0

Sinx
Cosx

Tany + Sinxe

Tanty + Sinx « Tanx = 0

Tanx(1 + Sinx) = 0

Tanx=0 | x=0,T]
Sint=-1| x= %r

Find ZSMQCOSQ if
2 2

method 1: find the half angles and compute

Sm(%):/\/l—zose

cos(%)= /\/1+Zose

A/I sin2( %) = sin&

where 0 <x <27

_ 8 .
tansy = _
= . in quad I

251'11Q cos e
2 2

Trigonometry Identity Review Test

sin(-x)tan(-x) + cos(-x) = ?
(-sinx)(-tanx) + cosx odd/even identities

sinxtanx + cosx

sinx (ﬁ) + cosx

COsSX

. 2 2 1

sin“x | cosx B
COSX CosSX COSX

17 8
17

method 2: recognize double angle identity

4tan?x—1 = tan? x (all solutions)
2
tan"x—1=0 1 r )
3tan’x = 1
2 1
tan“x = —
an X 3
A3 A3
30, 210, 390, 570, ... 150, 330, 510, 690, ...
30° +180°n 150° + 180°n
or, 5
6 6
17
8
=]
15



SOLUTIONS
Verify:  4cos2x+ 3sin? x = cos? x+3
lcos?x +3cos?x+3sin? x =

cos?x+3(cos?x+sin? x)=

cos?x+3(1) = cos?x+3

Verify: 1— 2sin’x

- = cotx — tanx
SINXCOSX

.2 . 2
1-sm™x—-sm” X

SiNXcosx

2 . 2
COos X—sm X

SINXCOSX

2 . 2
Ccos X s X

sinxcosx sinxcosx

COsSX — sinx

SMX COSX = cotx —

. . -1f3
Find cos(2Sin (—5)) 5

Sinx = .'i_ opposite 1

hypotenuse

find the inverse of 3/5... then, remember it's a double angle!

cos(2x) = cos 2x—sin?x

16

9
5 25 |7

Ifsins = %

Trigonometry Identity Review Test

. .2
Verify:  1+secs = si™©

sec o T 1l-coso
1 . sec o
sec & sec o
cosg +1[1-cose
1—cos S
1—c052@ _ sin26
1- cos o 1-coso
3

and, the angle is in quadrant 1T
1T Use addition properties

what is cos( & + 9
(©+730) T T
COs3C0s 3 — sine= sin 3

RS S SO £

3 2 3
N3 -8
6
Use subtraction properties

sin(@—lg—) ?
T

sin & cos rin cos = sin

L,ﬂ_'—ﬂs 1
3 2 3 2

c\|:'l]

A3+ A8
6

Find tan(arcsing- )

5
X
sin& = S
25-x?
then, find tangent of that angle
tan o= =
25 -x°




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

Cheers

mathplane.com

Also, at Facebook, Google+, Pinterest, TES, and TeachersPayTeachers



When they're thirsty, what do whole numbers drink?

Whole Milk
It does a math body good!

Or, try 2%...




