Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A

Unit #3 Assignments

You are responsible for doing all of the homework and checking your work. If you get stuck, the solutions
are worked out at the end of the unit and the odd numbered exercises are also available online through the
textbook publisher. If you still have questions on the homework problems after going over the solutions,
then come in before school, at lunch by appointment, afterschool, or during intervention as class time will
not be devoted to going over the homework.

Any student who does not have the homework done prior to a test is not eligible for a retake of that test.

Unit #3—Trigonometric Identities and Formulas

Assignment #1: 7.3 Addition Formulas—Sine and Cosine
Page 677 #'s 13-16, 35, 37, 38, 47(a and b only), 55, 57, 63

Assignment #2: 7.3 Addition Formulas—Tangent
Page 677: 39, 41, 47c, 49, 59, 60

Assignment #3: 7.4 Double-Angle Formulas
Page 688: 7,9, 23, 25,57, 59, 61

Assignment #4: 7.4 More Fun
Page 690: 85-93 odds

Assignment #5: 7.4 Extra Practice
Handout

Assignment #6: 7.6 Solving Trigonometric Equations
Handout

Assignment #7: Solving Trigonometric Inequalities
Handout

Assignment #8: Review

Test
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Unit #3: Trigonometric ldentities and Formulas Pre-Calculus B/AP Calculus AB A

Trigonometric Formulas

Pythagorean Ildentities Sum and Difference Formulas
sinx+cos?x=1 cos{a + P) = cos o cos § Fsin a sin B
tan?x + 1 =sec’x sinfo. + B} = sin o cos B = cos . sin B
cot?x +1=csc?x fan(o B = tan +tan

1Ftan o tan fi

Reciprocal Identities Double -Angle Formulas

sin 200 =2 sin o cos o

sinx = CSCX =—
CECX sInx
4 cos 20, = cos’ oL —sin‘ o
COS X = secx=—— = 2 —
secx cos =2cos*o—1
=1-2sin*a
1
tanx = cotx =
colx ltanx 2ta
tan 20 = ———
1-tan? «
Reduction Identities Cofunction Identities
P S L A ™ T
sin{-x) = —sin x csc—x) = —csc x sinx = cos (7 —x) csc x = sec (- —x)
cos(—x) = cos x sec(—x) = sec x LW n
COs X = sin [;—x} SEec X = CsC [;—x)
tan{—x) = —tan x cot(—x) =—cot x - x
tan x = cot (?-—x} cot x =tan (;—x]
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A
Topic: 7.3 Sum and Difference Formulas for Cosine and Sine

Goal: Apply the sum and difference formulas to find the exact values of sine and cosine.

F 3

Law of Cosines (.~ = ar+bd-2abcos ¢

(ABf = 2 4 /> - 2 (2)(1) co$ (o -B)

A(cos a,sina) /. _ _ __ -~ B(C"; B 5;:‘ A
(ﬂﬂ)z:z-"z-cas(ﬂi*,@) x:, Vi 2, Yo
(1,0)

A J

s0b {or(A8)

2 2
Distance Formula AB = (X;, "Xa) + (Yz" }4)
(RBF'= (X, =X)" + (yo-v)*

> 2
Q‘?é’) = (c;:sp -CoJ x)"‘* - (5)(),@"’,5,*/1 oé) )
= (05°B - 2 oS8 GSK ~CoS k. + S/ B ~250B5MK 1t 519"

= 1-1&:5,3 oS K = 2 53 51 K
ZﬁzcaS(p(»/a> = 2-2¢osB o5 K ~ R INAS S5 X_
""’ZCD,SGJ(—-/&):: —2Co33 cos K — R 513 sn K

ﬁDSCK‘“B) = CosR ¢osol + S B S

Thus,
cos(a-P)= oK cos B + omx 51 B
cos(a+B)= cosx cosB — Jim& 51 3
sinfa+B)= gror Cosp # cosw s5m B

sin(a-B)= Jm @5/9 — O3 I A
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A

1. Find the exact value of sin 15°. 2. Find the exact value of cos 75°.

Af
Sin (45-39) =
S HS £o% 3D oSS gin JO

g & . E-%
e

% I Find the exact value of:
A 8

cos5 50° cos 10°= sin 50° sin 10° = Eo5 [A+F

cos 40°cos 10° + sin 40°in 10° = (£2 5 (Lgo —to) = 6§ 3o = J;é-_

Simplify
Y. l cos +x +cos(——x)
Cos W cosy — 5 3 sinx + S I s X + SN i s X
; c d

0. sx ~ (-1)$aX + O.cosX + (,t) sin X

Sin % 1T — Jin X

O
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Unit #3: Trigonometric Identities and Formulas ' B LB+ Pre-Calculus B/AP Calculus AB A
) i ) g = S — wheEs I3
B I Suppose thatthe sin x =-and sin [ =—, where0<a<-and=<sfi<m.
5 13 2 Fa y= S =3 Se x= =l a
\“‘\___ = — - ! -
o
Find: a2
cos |:0L + l’j] = Co8 oL €O ,F - S O ﬁﬁ"_]' sin I:OL + B]
/1&&& £os bl QKMQ CCJ‘SB
l'. | '—.. { gk
= 2. [T (=)
cos (e —[3) sin (=)

Based upon your results, which quadrant is the angle o + P in? Justify your conclusion.

Assignment #1: 7.3 Page 677 #'s 13-16, 35, 37, 38, 47(a and b only), 55, 57, 63
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A
Topic: 7.3 Sum and Difference formulas for Tangent and Cofunction Formulas
Goal: Apply the sum and difference formulas for tangent to find the exact values of tangent.

B \
tan(a+f)= o (< +B) _ | Sinet cos 3+ oS INB | sos B

Cos (o + B coSo CoSB — Sias S| L
(* ) o % / cos . coS B

codloc Sin 3

| ConL COS/¢ sinoe SN 3
Co;/(x, co/é R Cos o oS /3

St te B
| — tan o "tQ/\)B

EeERE Lo T otas B

| = tﬂf\%fcmB
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Unit #3: Trigonometric ldentities and Formulas

g JT(D - TS =0 Pre-Calculus B/AP Calculus AB A
1. Supposetan = = L and tan p=
X ?"-
Find: |l : "
tan (o +P) = tan & + tdﬁB tan (o —p) = "3‘ o g
tan (2 & fan i _E_ ,C';_
= .
L) L & = 2 -3 = ﬁL
. Lo+ | N
S
ven =
Siver L8 B — Lo§ & Sin ]
e T S
i §§ e S
B o 3 . A, ~)
Jse Jso o 55%
sinei= L sec = EE_ cota= ?)
Jie 3
cosf= csc fp= Sg cotfp= 2
05

2. Find the exact value of tan 15°.

tan (H5-30)
24

|

ot L

tan 43 - Tan 3O

e {

| + tar US tan 30 =

T e ™8 of .0
V=g & B L

| L e

L § s L% | 43
|L ( JE) ||. | ‘_l_‘; L

. i g
(S5~ ¥ N[N BHNEL C

Il'. | I".‘.\_,_J— , | : 3 =1

\ 3 + 1 ‘;’ v+ N = H 293 — 2- Sé Page 7
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Unit #3: Trigonometric Identities and Formulas

Cofunction Identities
. 18 |4

sin X = cos [;— x) CSC X = sec [;—x]
. T T

cosx=5|n(;— x) SeC X = CsC [;—x}

tan x = cot {g—x) cotx=tan{%—x}

Solve using cofunction identities:
1) cos (42" + z?x) = 5in(78%)
= 0§ (90 -78)

®$@f+%% = Ccos 1Y

Hi%+ X = [2°
3
-9 -Tx
X _ - 307
3
2w = -90°
X — —-%SD

Pre-Calculus B/AP Calculus AB A

Can also be used with degrees where % = 90?

2) tan (% + Zx) = cot (% - 4x)

ton( +29)

Doy
P

—_S,E vy
[pE

-3
N

- 31

—_—

2
1t

—

>

Assignment #2: 7.3 Page 677: 39, 41, 49, 59, 60 and worksheet 7.3

20192020

:{M“L%—(%;%é}
= ton (-4 1)

= S
tan KTD’; + ”[X>

= 3T 44X

I~
-2
—~ S X
)

= ;LK>VL
e

= X

X

1
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Name:

C7.3 Solve - Cofunction Identities)

Solve using cofunction identities.

1) sin%:cos (15°+§) 2) tan% = cot(x—%)

3) csc(x+20% = sec25° 4) cos éx + %) ” Sin(gx - 2_
5) sec(3x+8°) = csc(22° +7x) 6) sec (% = x) = csc (Sx + 210)
7) tan7x = cot (21x +6°) 8) sin (%Jr%) = cos?—g



Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A
Topic: 7.4 Double-Angle Formulas

Goal: Apply the double angle and half-angle formulas to find the exact values.

Double Angle Formulas A
A R sinA cos 8 + s B sin

sin2a=sin (e +a)= SnoL coSol + (oS oL SN oL

Sin 2o = 2 sl COS oL

, [H B} o8 A caS R -5/0/-}(51(1& N )

(4] = + — —

R (PS o CBS oL — SinoL Sin oL Co§T ot SN & (
CosS* . = [—Jn Ta

D Cos Aol = (o8 — SinTol i 4

2
;2?) (oS L& = |- Sl — Sintol = | — .51 o

= —
3) (oS AN = QD\SLK——(‘/'-‘COJLM): 2eos ot~

tan2a=tan (a+a)= Ttan X T ten 0L
P
| = Can X Can X

= 2L tar KL

A Tanv e
] — tan” oL
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A

1. Simplify ol o
a) 2 sin 10° cos 10° b) cos?15°— sin?15°
c) 1-2sin% d) 2 sin 3a cos 3
£ ol s
— ,._ 1 M | =
e) 3 cos 25° sin 25° A o§ol Sl f) cos?115° + sin?115°
e i
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Unit #3: Trigonometric Identities and Formulas

Pre-Calculus B/AP Calculus AB A
2. l Iftan A = -;- find cosZ Aand tan?2 A.

(o 2A = 2 Co§A |

_'fﬁ/u QA - l J')
AR o i
— i 1—,'
Y5 =7
Eok A& 2 — Lf—l—”""
I‘j—S ll p— _';L,F_r:_
s 1A = .,zlfif_ | = A, 2 =
\WS/ 3 3
- g P oy
A

Assignment #3: 7.4 Page 688: 7, 9, 23, 25, 57, 59,61
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A
Topic: 7.4 Formulas

Goal: Apply the formulas to expressions to derive other formulas.

i A+ 8B

Jiaf. = Sm (;Lx +.1><) = S$in AX o5 AX T P8 K SN AX

= 231 aX (s 2X
= (90 coox)( tos™ X = I

= o s cos ¥ (coslx ﬁﬁ‘“l)()

1-cos 24 . Ces 1A = [— 2 er)l(q
Prove: —— =tan‘ A .
1+(.m.2ﬂ CDS QA = ZCDS\ ﬂ_[

|- (1 =5, 5:«5‘])

‘CMLA
/+(z&>3’:4ff
SIWLA — tdml’d“
cos* A
tantA = tan" A

Assignment #4: 7.4 Page 690: 85-93 odds
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A

Assignment #5: Extra Practice Handout

i 3 i
1. Suppose cos o = %and sin == where0<o<f3 <§, Find:

a)sin (o +[}) =

b) cos ( + ) =

c)tan (o + ) =

d) cos (=) =

e)sin (x—p) =

f) tan (= p) =

g) sin 2o =

h) cos 2a =

i) tan 23 =
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A

2. Suppose cos a. = éand sin =é, where0<a< g <[ <=, Find:

a)sin (o + p) =

b) cos (o + [}) =

c)tan (o + ) =

d) cos (e —P) =

e)sin (w—P) =

f) tan (=) =

g) sin 2 =

h) cos 2o =

i) tan 2o =
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Unit #3: Trigonometric Identities and Formulas

3. Simplify cos (30° + 0) + cos (30° - 0))

4. Simplify sin (7 + x) —sin (T —x)

5. Simplify cos 2x cos x + sin 2x sin x

6. Find the exact value of sin 105°

2019/2020

Pre-Calculus B/AP Calculus AB A
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Unit #3: Trigonometric ldentities and Formulas
Topic: 7.6 Solving Trigonometric Equations

Goal: Solve trigonometric equations.

1.Solve: cos2x=1-sinx forO<x<2m
nx =0 LI X~ =0
]5in"X = I-S5m X o
= L
F25m* . 4+251°X X=0,1M X = "3
o= TR = SnX y=1m ST
A
= §mn X (g_gfq;(ﬂ})
2.Solve: 3cos2x+cosx=2 forO<x<2n
3(265513@’—{)+CDSX = gk CoSX + | =O s X =5 =0
= 5
= =, = 2~ cale
(eostc ~R +CosSX = 2 oS X { cod X = a
= o

L oSty + oS ¥ —5 =O
LA+ A -S =0

(A + 1) - 5) 215
Qﬁosx +L>@¢D\gxng) =D

2019/2020

Pre-Calculus B/AP Calculus AB A

Xied = 0,586 ]

Ces pes 1N
R\ X3
0.58% 5+ 0886
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Pre-Calculus B/AP Calculus AB A

A

Unit #3: Trigonometric ldentities and Formulas
2sin2x=1 for0°<x<360°
S =
=
= @ - 2
& = 307 1507, 395" S0,

3. Solve:
e il
A s A S8
Siv 2X =5

30°, I50%, 390°, S10°

AX =
x-/5°j75°//?50 b
7l

4. Solve: tan2x=3tanxforO0<x<2m
)
£ oo wp e ey Vea fifogn 8¢ 2005
2, 'ril,:._ﬂ' )':‘\_ = _:}) 't:{.ﬁ K L &an )L T j hS
- ta <7 4 e l,-—")c £ ”:J— W= L
|— tan X=0, 16C Si;_jg 2
L fga X = It X — 3 tan X .
" L 'TJTL"J./\, b 3;"_’_1__
BT ganX =3 Ean" i 93
& J 1 e . o
O= LavX||—2 €t X} L@ |\ X=30
4 A
i3
=q S T X
>< el | — } 3 —
= & &
Page 17
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A
Assignment #6: Handout
Solve the following equations of 0° < x < 360°

1. cos2x = cosx

2.sin’ x =sinx

3.sinx = cosx

4.sin3x = cos3x
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Unit #3: Trigonometric ldentities and Formulas Pre-Calculus B/AP Calculus AB A

Topic: Solving Trigonometric Inequalities
Goal: Solve trigonometric inequalities.

What is the difference between the solutiontox+3=9andx+3>97

X=6 X776
| sel ik sol
1. Solve: tanx<2sinx for O<x<2m
74 Y
Per =10 Per = 2
Amp =

Sol

(ofxbu(%,@ TN

Sin ¥ =D Q_C,DS}C”{ =0
tan X = 23N X = 3=
5 v X = (] f}” C—DS X’ = J 3
i = Lsnax '
o8 Y= I s

|
Siny = L SinX S X 3 3
O= 235nx oSX —JNXK
Sol
O SN |2 L& -1 I 5,7'5)
( os X > (_\DJ,%)U (%E)W) U(‘j{,: 3
Ve . Solve s'iln.2x2xi2~3 Te ngeﬂ 34+@S€Cj_fﬂc’\ on calkl \
Al Lalc.
5
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A
Assignment #7: Handout

For questions 1-3 solve each inequality for 0 < x < 2m. Give answers to the nearest hundredth. You many use
a graphing calculator to solve each.

1
1. cosx >-£smx

2. sin (3x —L—T) >0

3.cosx < sin2x
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Unit #3: Trigonometric Identities and Formulas Pre-Calculus B/AP Calculus AB A

4. Solve the equation 2 cos(x + 45°) = 1 for 0° < x < 360° by using trigonometric identities. Round your
answer to the nearest tenth if necessary. You may use a graphing calculator to solve these.

For questions 5 and 6 solve each equation for 0 < x < 2m, by using trigonometric identities. Give answers to
the nearest hundredth. You many use a graphing calculator to solve each.

. 1
5. sinxcosx =E

6. cos2x = secx

7. Solve the equation sin 2x = In(x + 1) for —2m < x < 21 by using a graphing calculator. Give your answer
to the nearest hundredth.
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Unit #3: Trigonometric ldentities and Formulas Pre-Calculus B/AP Calculus AB A

Assignment #8: Review
1. Solve sin 4x = cos 4x for 0 < x < 27 both graphically and algebraically. wol) L
=0 both 4= g SO z?_rr Br o alm, 80 rhlig
{ i g g g

Sin 44X = cos “IX
Cos UX  Co8 4X X=1 J'n 9T 3N 137 28 a9

I

TR R R T T

"CanLEX: ﬁ
ojxalﬂ’

2. Solve cos 20 > sin 0 for 0° <0 < 360° both graphically and algebraically.

Y4
fﬁ.?.;nl@: e 2 5ind-1=0 Sin@1)=0 T
0= 15m*@ + §in8 —\ Sin@ = &= JSmé=s| |
o
0= (25{05_';)(5”‘6-}- ‘D 5:‘305} /50° &=1389
%
3. Give the exact value of tan 15°. — = =
ntgq[qg-so) tan 43 - Ten 30 5 »I_,: —]J: \N[ “Z, —1\\ 2.\)3']5
| + €tan %3 Tan3D F_\L_j lZ‘J_ ijﬁ_l,&—_j MBH_
I i Sj L A
A = 20 - JT - 4J3 -5 :M
4. Evaluate 2 cos? ——1. 1O
12 HJ8 - 3
Co5 2A = (oS 2 ;D - ?ﬁ“_:s_j_q—g
= s JE = i_i_ ‘
A 2
Prov,
sin2x | + CoS¥
5.~ ﬁlCO'&X( ) Sian(f%'C,o\S)() = 2 cotx (/% s )9
2
m ax \| | + cosx S
B Y = 20085X ijx(j-fCDS)ﬁ)
St X .
= S ax (/+cos x)
= 2aS$x (1+cosx)
f"‘Cf’S X Jin X
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Unit #3: Trigonometric ldentities and Formulas Pre-Calculus B/AP Calculus AB A
6. Prove: (1 + cot?)(1 —cos 2x) = 2
ese*X (1= (1-2 SM‘X)) =

G S
Sttt 1

i = L

7. ZAisacute and tan A = % Find:

yza w=3 ey r=d0
A.sinA = 2
VE}
2\ E = &
B.cos2A = [ =2 5n"A = 2'1(5‘;) =3 5
& L H
C.tanlm: 2ta,\}51)h C 1(9_1 £ 3 Z 3 = ii = Y&
[=Can" A f‘('gj [ 5 5 S
L 9
{:3 Y‘;'L
8. Iféocand.KBarebothacuteangleswithsecct:%andcct[’;:_g,thenﬁnd C"““X;:.;: 59543:-3_‘—5:
A.sin2a= L S~ A coS A x=2 ‘);:1 =% N
:Qr’\ﬁ)/}_l‘ ) L?'—ﬁ S _j— SmB= 3
T 'kS.) T g
B. cos{o.—f)= Caﬁsxcosﬁ,-g- 5m;% 51?,8 ) +IE 5 ?J_S-‘FS
= A, M + E_.——— = —_ _— i e
-3 ¥ 3 J3 3§5 _J Js (S
comprep- foe TP o B [Epr |t 2Bz
P L B! W#J5
D.sin o+ B} = SIn0L Cod 3 + CoS o SR
- 2, & o A2 n je2h
= J__—S:, .%. 4+ 2y ..-ﬁ— — 5T 7T == e
353 3 T3 3 385 35%

/5

2019/2020
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Unit #3: Trigonometric ldentities and Formulas Pre-Calculus B/AP Calculus AB A

9. Simplify
A. sin (x + ) cos {x + 7) e . | ( .
) f - 8 1 ‘4 Y — = Sarlrv+ nll"
_?Yz Siny (XE) Cob‘('x-%ﬂ’ﬂ . 4 %) J{M 1\‘) = 5 Sin(axtaf )
o y v v L

- A A -

= L sin(2X

el

151nA ces A

A -B A+8B
B. sin (45° —x) —sin (45° + x)

SN\(%SF_) foS¥ = CoSQ—iS) SAX — [5 I/\(‘l S_) Cos X + ¢os @5)5’” )(j

O

- T ki3
C. 2sin—cos—
12 12

L Sia 3—(%) 2z

Sin £
lié

v

D. cos? (25°) —sin? (25°)

CoS 2 (18’)

(0$ 50°

10. Solve the following system of inequalities using your calculator. l
y <sin2xandy > tan xfor 0 < x < /2

0.8 red
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