
Chapter 5



5 - 10

5. r = 10

s = rO
= 10(E)
= 4π

6. S= r0

1 = 2 . 58

G = z . 8 rad

= 28x180
= 160 .48



11-14

1) Area of a circle

= 10

= (5)(2)

= 25



15 .
W = 8

s=
rO

c+ = W,

v=

=
= ru

v = wr

Linear speed Angular speed
=
w

= v

= 150rpm
= F

= 150 [i0)po =
= 3

.
5 rad/minute

=inh



17

1 5 h=
T =4-

sinc= cot o =I
5

cost=4

tano =I
1520=4

5

sect=4
7



ET
y = 5sin

400

= 3
.

21

x2=
50408
= 3 . 83



23.↑
LA = 180: 900

- 200

= 700

Sine Rule

insin =
-

b
a
=iA

b= 3

=
= = 2 .

82

= 1
. 03



27 .

I=
h = 1

tak=oA
sinO = 1
b= + =

c0
SinO



33 .

sin 3150

ref 0 = 360: 3150
= 450

O= -sin 450

=

-



47 .

y
- 55x + 1 = 0

( y = 0

>-intercepti
0 - Ex + 1 = 0

- 5x = - 1

x=+=
Y - intercepti

y
=

- 1

Y 7-x+
= 0

· o= tan" - E3
= 1200, - 600

tano: : 0 = 600 , acute
=-
3

=- E



49 ·

fano
,
cos0

,

O in Quadrant II

tano=

=con



53 . fant=, seco

cotO = E ,
cos = 34

tances
sinO = tanOcosO

=
=
#

(SCO:



5 7 . fano : -1 , Quadrant It

sind=,osO=

sino + 10s8= -F
5-25

=
-

5
=

- 5

5



61 .

sin" (1/2)

= Erad/600



65 . sin (tan" (2)
1 +
cot0 = x0

1 + + =
t

sin-O + 10s20 = 1 tano cos'P

sino = 1-cos20
cos2P+

= -O costanotcoi:

cost:ane
-attr

·t
etutant

sin(tari") 04 ,

as
fan'e

= is only defined
within this
range,
·_ sin

n is

positive



67 -

-
-

320s0 = x

o
= cos
-(z)



C

69
< B = 180 - 80 - 30

= 100

inB = A
=i

=ins
=

5 . 32



79.

#
After 2 hrs

,

Ship at N32E
,

d = = 20x2
= 40 mi

Ship at S42'E ,

d2 = 28X2= 56 mi

x
= = al+ b2- Labosi

Cos 1060On a-

5970
.
86



Chapter 6



6. I The Unit Circle

a Terminal Points

b. Reference Numbers

C. Terminal Points & Reference

Numbers



6 .
1

Terminal Points
,

23-36



3.Th+ y
=
= wh

if unit circle ,
v=

c+y = (E)2+ (E)

=
= I

.. point is on the unit
circle

9 .

x = 7

x"+yz = 12

(f)+ yz = 1

dat#



23. 28. t=E
t = E +X

...Pit)

24
.

t =
- 35 29

.
t = E

t=
t = E+T

... +2 - 1 , 6)
:P

25
.

t = E 30.=
. P(0 ,- 1)

E= E+ T
26

. :. P([- )
31

. E= -↳
. . P(0 , 1

T= -E -T
27 . t =

-E t= E
: P(t) : P(E , t)



32
.

t= 35.=- I
-P(,)

t= + π

: P(t ,-E) 36.=
t= E + A

33 .
t =- P (E)1)
t= -3 - T

·

: P(E,)

34.=-
E= - E - T

: P(,)



23 .
t = 45

= Oh

: P(1 ,
0)

27 .
E = - E
r = 1

P(x , y)

= p (cost , sint)
cos=

x = cos
t LOSE = E

= cos (E)
= cos(b)x

= Ez
= E

y
= sint

= sin (-)
=

- sin()
=-



3) (a) + = # (b) t=
E= Ix -E

E= 4 - T
=E = Es

(c) + =-
E = -x - (E)
=

(b) + = 3
. 5

E = 3
.
5 -F

= 0 . 358



38. (a)t = 9π 39 . (ait=5
t= 9x - 87

=
E = T-
=E

E = T -T 7

= O (b)t= -T
(b) t = -E
E =

-x - (*)
E = -E-(M)

= Ex =
(c) t= -3

(2) += E =- 3- (-x)

t =2 -2 = 0 . 142

= T (d) +=5
To

E= 25 -5

E =E = 1 . 283

(b) + = 4
E= 4
-

= 0
.858



4

CoSE = 25- 6= 0
.
283

(b) t =
- 7

E = E
E= -2x- (1)

(b) t=- = 0
.

717

E= - A- (&)

=



t
Th

=

T

()
E
,

Q (COSE ,
sinE)

=a(Et)
t

, P( , -E)

47 .

t =E - In= I
(a) E = E - T=
23) E

,
Q(EcE)
t
, p(-E, )



61 = = + 5=

=-=

a =FR

d(p , Q) =1x)+ (3
-i

- x =y
= 1

= zy <2(i)= 1

& (P , 2)=XOp+ (y - 15x
= E
x=1
=+y= 2y+1 =

(y - 1)(y+ 1)= 0

2y=+y2 -2y +T Y= 1
- 1

y+ - 1
,

4y= x+y 2y+ 1
:

.. y= t
4y+zy - z = 0
2y2+y - 1 = 0

:P(t)



6
.
2 Trigonometric Functions of Real

Numbers



3. sint = n ,
n = [1 , 1)

n = 1
,

sint= cost= Ez
2

n= 2
, sin

= 1 COSE = O

n= 3
, sin

= sin , Cos =
-E

= E
n=4

,
sin t = sin O cost

= -1

= O

n= 5
,
sin-Co

n = 6
, sinE = -1

, cos = O

E= E
-

clos
n = <

,sin2

cos2 = 10s O

n = 8 , sin2x
= sinO)

= 1
=O



5
.

(a) sin
E= ↳ - +

=E

Sin = -sin
=-

(b)C = cos

E = T - E=

cos- cos
--E
2

(C) fant
E= -T

= E
tant =

tan E

= Es



Evaluating Trigonometric Functions

6. (a) sin D It i
t = sin =
E = F - E=E

=2
= E fant--fanE

= -fant
sint= sinE

= sinE cost = losE = -5

=
= COS
= E



13. (a) cos [E)
= cos
= -

(b) sec()
= sec ()
= 2

(2) sin[)=
- sin

=-E
2



39 . sin 1
.
2

(a) sin . 2 = 0 .
75

(b) Sin 1
. 2 = 0 .

93

4)1
. fan 0 . 8

(a) 1 . 00

(b) 1 .

03



57 . sint
,
cost ; Quadrant #

sint =Iflost
sint is +

=Fcost in QI

63 . sint :
- E r = 5

(s(t =-
x=42

=
tant= -E

= 3

cott= - 24 cost= E
S

sect=



6 . 3

5. J(x)= 2 + sinx
f(x)

-
·



11 . 9(2) = 32051
g(x)

=



23. Y= - 2COSSAD

Y

2

A
amplitude =z , period :2



25. Y= 10 sin

T



35 . y= -

2s(-)

·



37 .

y= - 4 sin2(x +=)

·



6
. 4

9. y
= 3 tank

period = Th

·



11 . y= Etank

i



·



6. 5



3. (a) sint1 (b) sinE(C) sintz
2 : undefined

= =

5. (a) cos"(1) (b) 105 't (c) cos(e)
= = = E

7. (a) fant(1) (6) faniss (2) fant
3

== E = =



6
. 6

5 . y= Isinst

(a) A = 2
,

T = , 5:
Y

(b)

-
-2 ·3



Chapter 6 Exercises



3
.
t = L

(a) E = X
- 1=

(b) P( , y)
= PEcosE , sinE)

= P(cs , sint)
= P( [ ,)

(2) sint
= sint (scO=Le
= sin= seco = -2

= E
2 cott = -

3
Lost= - Cost

= - 10s
=-

tant=-tan= -5



Values of Trigonometric Functions

7
. (a) sin (b) cos

E =E
E = E

cost= -COSE

sint =
sinE

=

- cos
= Sin

4
=
-E
-

= 2

I

8.

(a)tan
(b) ta

=-tanz
= - 5

=3



9 .
(a) sin1

10
.
(a) cos (b) cos [E)

= cos()



↑
18

.

fan't seat

= ( )

i cost+sinit = 1

cost= If sin't

=sinit

-int



2

est



21
.

sint= cost

fant=- cott=I
est = 1
sect =-

22
.

sint= -- ,
cost 0

tant= cota
cst = - 2

cost= Ez



25. sect + cot +
(

tant = It

see t + cot + tant
= E

= Fat sin

=+ 4
=-M + 4 =

sint=
sin't + cost

= 1

1 +
cott = see t

1 + 42 : sect

sect : 17

seat :-T



29. Y = 10 cost

(a) a
: 10 (b)

w = 1 rads-
2

5==
=

Y
= 0

.
07958

i2
=4

Horizontal shift : 0



31 . y = - sint
2

(9) a: (b)

:i:

.T= 4x

Horizontal Shift : 0

33. y= 3 sin (2x-2)
(a) a : 3
w= 2 oads

-:= =S
one I second

. T = Th second/unit

Horizontal shift : delayed 2 seconds

(b)

IAtT



31 . y=
-
Sint

Y
(b)

w= Loads
- 1

f=

(a) a : "

t= I ti
=
T= 4x

-

h : 0

33. y= 3 sir (2x - 2)
= 3 sin[z(x- 1)) (b) Y(a)

a : 3

w = 2 rabs-
-=-T:h : delayed 1



35. y= - cos([x +z)=
-cs((+ -j))

(a) a :
1 XEs

w= rads-

:=
T : 4S

hi ahead to
Y I

(b)
/2

#I

T



37

.
40

.

T=
-=

w = 2x() = 0
.2387

= 4
w
=(

-
. 5 sin477

= 1.=3

38 . T = 4

5 = Hqunit
time". -410sE

↳
w = 2π(k) ↑ sin(-x)
=

= 4 Sin

. 2sin

39 .

h : f=

T = 1
W= 2x()= 2x

: sin2((
+'s)



4) y = Stant

w = I rad /unit time

↓
f = x
= 0

.

318/unit time

T = I unit time

F



42. Y = fan+

w = I
rad/unit time

f= = 1 /unit time

T= I unit time

·f



43. y= 2 cot (x) - E) T = E = T mit time

I
I cot <->D as x+Ot

↓ cot <(--D as sTh

I ·.y= cotx

+I
Y

i



↑4

J
j)se

TiI

I

I

-Zh

*X
-

"



cos

:
-

cost(x -1) cos(*** )
X

X
sin +

e



·
sin(x-E)

*
X

-**





45. y = 4(s(2x+A)

y = 4(x2(x +E)

W= I rad/unit time

-/unit time

T= T
unit time/unit
sinc

A
In



·
46. y = tan(x+E)
w= 1

f= unit/unit time

T = I unit
time/unit

↑

p





49
.

Sin"1 =

50 .

cost [E)

=

6= T
-E=

51
.

sint (sin()=

52 .

tan (cost (E)
= tun (3)
= Es



53. y = 100 sin8(t+5)
a : 100

w = 8 rad/unit time

f=
= ↳ unit

unit time

T: unit time/unit

0 : 0(F)
= -E

Is: to the left

54
. y = 80 sind (t-E)

a : 88

T:
0:
IS: to the right



Chapter 7



3. cost fant

= cost
= sint

23.innu

SS
sintsinutosa
-=ThinTAn

:
=



29. CS-cS

(a) (b)
LHS :

·2
=
= CSCX- Sinc

- LHS = RHS



e
-Coina
=

.. (H) = RH

= 2cs(X

77 . Anod=ea
21 - coS2) (1 + 2012) = (ing)"
i-cosL = sin

?&

LHS : 12-cos" ~LEIS=RES

= 1-coa = sinx



03.0 =
secotta

RHS :
secOttanO

= To

↳
2020 = 12-sin20

RHS : 1 - sinc =
cosR

: LHS = RIS



09

=
sin

,
O

o
sin O

=
-

=T cosO is positive
-

= fanO



7 .
2

3. sin 750

= sin (450 + 30%

= sin45
°cos300 + Cos45'sin300

= E() + =(E)

=
=

9 . sin = sin(+)
sinsin = sincoscont
E= = 2

=-E() +[E)()

-



15 .

Sin18cos27 + cos18'Sin27d

= sin (180 + 27%
= sin 450

=

21 ·
fan (E -u) = cot u

LHS : tan (E - u)
= sin(-u)

-4)

Sun
=



-
= cot U



25 . sin(x-E) = -Cos

LHS : sin(x-E)

= SinCoSE-cossin
= sinc . O - COSI

· E

=

- COS

33 · tan(+)
=
=



47
COS (sin"x - fant y)

Let sin-1
= 0
., tanly = 02

1 +y2

T- O27 -
↓

10s (0 .
-82)

= cosO , cos O2+
sinO , sinO2

=Fr++xyF

=



51
. sin(205 + fant 1)

Let cost = 0., tan
= 02

/
= sin (0 , +02]

= sinQ, cos@ + cosO , sin On

= E .

++
2 E

=
=



55 cos(0-07
,

cost=, QIV

tan D=- 53
,

Q II

cos(0- 0)

= cos@20s0 + sin OsinQ
Los F= -I

= (2) +()() sinc=-*

= --

=



59.

-E Sinc +20S

=

=E sinc+ COS

=

=z (E sink- +cos)
=2 (COSESN-snECOS)
= - 2 sin(x

-=)
= 2 sin (x-))
= 2 sin (-x+ E)



63
. g(x)= cos2x +Essin2

(a) 9(2) = Essin2i
+ cos212

= 2 (Esin2 + Ecos2)
= 2 (CosEcosLe+ SinEsinGC)
= 2(x-=X

g(x)
(b)

:



·



65.th)
- 544)

= -cosi (t
- since(i)
numi

-(2) = COSX
cos(th)-10s

= coslosh-siak sink

Eth)
- 5(x) ↑ -cos2

Sincesinh

=

-cos()- sinc (inh
-Shown



77 .

Sin (x+y)= sinzosy +
cost siny

sin(x +y)

= cos( - (x
+y))

= cos(E -x) - Y)
= cos(-) cosy +sin-

) siny

= sinc cosy + cossing

Sin(x-y) = sinc losy-cosising
sin(x + (

-y))
Sin (x- y) = COS > (sin(y)

= sinicos(-y) +I= sinccosy-cossing



78· fan (x+y)

=
=

tcosina
=n
OsY
-

-SCOSY

-#-



7
.y



3. sinc = E ,
QI

sin 2x
= Sin(x +2)

= SincICOS + COSISinx2

= 2sintCOST

= 2(3)(i) 15
a
=352= Ho = 12

cos2x = (0S(x + +)

= COSCOS - Sinsinc

= cost -SinPTL

= (i)- (5)

=



fan2x = fan (x+x)

=



11
.

Sin* costi=cost- sin

=1-2 sin)
= (sin2)2

siniz
=

()2) 2017-1

F4

= ! (E - cos2+ ((0s4x)



17 .

Sin 150

cos(= cosi-sini

Sin 150
= 1-2 sin

= sin 150 & sin= 1 - Costa

sinc= 110g2@

= 2

=
=

·I I-



37 . Since =- , 0% /900

cos= E

sinc=F
fani = >4

=
cos21=

2053)- 1

=
-

-
2

=



~
#COSI

-
=
= [sins

+ (1 + 10572)

=in
=E
+E
= -



43 .

sin (2 tanty2]
It i?

Let fan
-
x = 0 , ,&-

Sir ZO

= [sinOcosO

=-((
=

47 . sin(2costE)
1 = 24Let casit = 0,

sin 20

= 2 sinOcosO
= 2(5)(5)
=



5 1 .
COS20 ; sinO-E QI

cos20= cos20-sin20

=1-2 sin
- O

= 1 - 2(z)
= 1-
= -5



55 . SinExcos3x

Sin (3x +2x)
= sircostc+

cosbicsinti

-

sin (3x-2x2) = sin320s2x-cosESin22

↓
=
2cos(sin2x

· sinzicosS=(3x
+2x)- sin(x)

+2x)

2

=5-sin



6) I . sin5 + Sin3x

=
sin (4x+i) + Sin (He-x)

5in 5x +Sin3x

=
2 sint cos
= 2 sin4xCOST(



87 . tanbi=tas
LIS :

tan3x tank= sin
= fanc +x)

=attache =
=

1-fan

=Itani+ tani (1-tant>2)
-

1- tanix
- Itanistanic

-an-tas



·
-
= tan()



109 .

cos4x = cos2x
- sintz

= (SEC-sins)2) - [siniccos)
= Cost - IsinEcox+

Sint

- 4 sin 1052

= cos
"- 20+2cos

sin2

+ 1-2 co + cost
= 1-cos(

- 410572- 42033x

2sinc co
= 220s

*-2 cos
= ICOSEC-ECOS

- 8c0SE+ 1

4 sintcos27)
= 2t" 2t? 8t+ 1

= 420sT1-4205)



7
. 4



5
.

sing =E
2

O= sin
= Es

O = x - E
3

= E
O = E +2kI , EKE



17 . Cost:-
= cos-
=

O
0 = En + 2k*, EkI

5x

k = 0
,
0 = -/

175
k = 1
,
0= 5)

k = 2
, 0 = 2,



21
.

Cos8 = 0 . 28

8 = cos
- 0

. 28

= 1
.
287 +2kE

0 = 2x - 1 . 287

= 4 . 996 + 2ka

k = - 1
, 0=

- 4 .996
,

- 1 . 287

k = 0
,
0= 1 . 287 , 4 .

996

k = 1
, 0 = 7

. 570
,

11 . 279



23
·

tan8 = -10

&= fan" 10
= 1 . 471

0 = -
=

- 1 . 471 + kπ

k= 2
,
0 = - 7

.75

k = - 1
, 0 = - 4

. 61
k = 0 , a= - 1 . 47
k = 1

, 0 = 1
. 67

k = 2
, 0 = 4- 81

k = 3 0 = 7 . 95



27. E sin0 + 1 = 0

E sinO = -1

sino =-1
E

= sirt

=
0= - O
= -

o = m- (E)
=
· O -E+ 2k,IkTh



33
.
22038 - 1 = 0

2 cos 0 = I

=
- -=,2-

... 0 = E +k, +2k , S +IkE,
4

+2k

Es 0=E ,E



41 . 410520 - 41058 + 1 = 0

Let cost = >2 ,

4) 4x + 1 = 0

(x - 1)(xx- 1) =
0

x =1

1050 =+

= , In-=

-
: O: +2k,IKE



53 .

cosOsinO-2cosO = O

cosO (sinO-2)= 0

cos2@ (sinQ-2)2= 0

1030 (sin20-Isin0 + 4)
= 0

2 - sin20) (sino-IsinO+ 4)=0

Let sing =/

(1 - (2)(x22x+ 4)
= 0

(x - 2)2(x+ 1)(x
- 1)=0

3 = 2 ,
- 1
,

1

sing= -1 , 1
,
2

sinDF2
o = -,
- G = - E + 2km , EzzkE



7
. 5



3. 2 cos20 + sinD = 1

2 (l-sin-0) + sinO
= 1

2- I sin O + SinO
= /

Let <= sinO ,

2x -x - 1 = 0

(2x +1)(x
- 1) = 0

x =
-t

sinc =-t
-
I

-= sin't & = Sin

=
=

: 0 =
-E +2k ,

0= -
=
- E ,
x- [=) +2k

=-, E+ 2k+



7 .

2 sin20-3sinD= O

2(IsinOcOSO) - IsinD
= O

4sinOcosO-3sinO = 0

sinO(410s0 - 3) = 0

Sin 8 = 0 cost = 24
= sin O o =co5
= G

=

0 = 0
,
T



9. cos20 = 3sinD-1

1- Isinz0 = IsinO-1

2 sinO + IsinO-2
= 0

(sin0-1) (sino+2)
= 0

Sinc = +)-2 Lundefined)

sino =-

-
=,

O : EIKI , EIKE



11
.

IsinzO-cosO
= I

2 (1-1050)
- cost = I

2 - 210520-cost
= /

2cos20+ cos0 -1
= 0

(2cosO - 1(0s0+ 1)
= 0

cos0 = 11 - 1

:= 205
= O

= ,2 o = x-

0 :E IkI,k
=

. O= +Ike
,
Ike, O: FALKE

E +2kE



13 . sinO-1 = cos O

(sino-1)" = cos20

Sino-2sinO + 1
= cos2@

Sino-IsinO+ 1-Itsin0
= 0

Isino-2sing= O

IsinO (sinO
- 1)= 0

sing = /
Sing = O

O= sin 'I
0 = 0,

=
: O : E +Ik , TL+2k



17 .

2c0s50 = 1

10530 = 1
cos (20 + 0)

= E

cos2OcosO-sinLOsinO=
LAS :

22cos-0-1) cosO -[sinOcosO) sin O

= 2cos@-cosO- IsinOcOs

= 2 cos0-COSO-2(1-10520)os O

= 2 cos]O-cosO-22050 +210538

= 420530 - 31058

42050 - 320s0=
cost (41030 - 3) =1
cosO= 41038 - 3=

+
Z

8 cos2@ - 6= 1= 820320 -T= 0

coso=



(a) 0= +k ,+ki/ +Iki,E

(b) 0=), ,

17 .

2 coss0 = 1

cos30 = t

so = cos-
= E , 2x-

=,
=E +2k*,I

(a) o= +Ekt ,+E

(b) 0=,,



23 . cosE-1 = 0

cosE = 1

= cost

= 0
,

2- 0

= 2k

(a) 0 = 4k

(b) 0 = 0



35. f(x)= Scosk + 1
,

9) (x) = cOSX
- 1

(b) 5(x)= g(x)
320sx + 1 = coSx

- 1

220s+2
= 0

203x+ 1 = 0

cosx=
- I

5 = cos
-

= O

x2 = x + 2kπ

g(x)= cosx
- 1

=-1 - 1

- 2

: (+ 2kx, - 2) .Foranye



Chapter 7 Exercises

1 . SinD (CotO + tanO) = secO

LHS : sind (so s

=is
= secO


