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Selected Solutions — Chapter 5

5.1 Exercises, page 302

2. Diagrams and explanations may vary. Biorx = 0.8:
Draw a unit circle.

y2.2143

P(m, 0.8)] P(m, 0.8)
\\0.9273
X

A(L 0)

o

When the second coordinate of P is 0.8, the arc length from A(1, 0)
could be 0.9273 units or 2.2143 units.

Forcosx = 0.75:

Draw a unit circle.

y

P(0.75,m)
0.7227
X

C A(1, 0)

5.5605 / P(0.75,m)

When the first coordinate of P is 0.75, the arc length from
A(1, 0) could be 0.7227 units or 5.5605 units.

4. Diagrams and explanations may vary. Biorx = 0.55:
Draw a unit circle.

y
2.5592

w055 |\ A, 055

\0.5))(824
0 A(1,0)

When the second coordinate of P is 0.55, the arc length from A(1, 0)
could be 0.5824 units or 2.5592 units.
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Forcosx = 0.82:
Draw a unit circle.

y

P(0.88, m)
\/X— 0.6094

’ZA(l, 0)
—~~0.6094
P(0.88, m)

When the first coordinate of P is 0.82, the arc length from
A(1, 0) could be 0.6094 units in the counterclockwise or in the
clockwise direction.

9. The roots in exercises 8a and 8b have the sacoerdinates. This is
because the equations are basically they same in each exercise. The
only difference is in exercise 8b, the function is stretched by a factor

ofg. Therefore, thex-coordinates of the roots in 8a and 8b will
differ, while they-coordinates remain the same.

11. a) 15

.
[

AL TR
/\_Elf N_D\ |

13. a) There are 3 points wheye= % crossey = 2 cosx, and one point

wherey = - appears to just tough= 2 cosx. Thus, there appears
to be 4 roots in the intervalm <x < 21t

14. a) y = 3sinx appears to just touch= 3*. Thus, there appears to be
one root.

15. When the graph is shifted to becogne 3 cosx, it intersects
y = 3* an extra time. Therefore, there are two roots in the interval
2T <X < 2T
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16. ¢) For (—%, —0.5):

y = Ccos X y = COSX:

-0.5=cos 2(—%) -0.5= cos(—“—?’f)
R.S.= cos(—8—§) R.S.= cos(—%)

=-05
=L.S.
For (0, 1):
Yy = COS X: y = COSX:
1 =cos2(0) 1=rcosO0
R.S.=cos0 R.S.=cos0
=1 =1
=L.S. =L.S.

y= cos(%x):
1= cos(%(O))
R.S.= cos(%(O))
=cosO0
-1
=L.S.
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17. a) 25

25
There is one point of intersection on the graph.

P(m, X)
X

0 A(1,0)

The only place where the second coordinate of P is equal to the
arc length is wher = 0.

b) 25

N .
L//IU

25

There is one point of intersection on the graph.

P(x, m)
X

0 A(L,0

There is only one place where the first coordinate of P can be
equal to the arc length.

.
Wi

25

¢)
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There is an infinite number of points of intersection on the graph.

Pi(a, xa)
X

0 A(L, 0

Py(—a, —xa)

The slope of OP, dianx, is zero wherx = 0, thustanx = x when

x = 0. There are two other points on the circle where the slope of
OP is equal tx. These two points represent an infinite number of
points of intersection foy = tanx andy = x.

18. No. The rounding of the second term would accumulate, eventually
making the solution far from correct.

19. a) 15

ﬁ[ﬂ
YASRAY

15

¢) Whenx = 0 or sinx = 0, xsinx = 0. Whenx is small,sinx = 0,
soxsinx = 0 and small. Fox > 0, asx increases|xsinx|
increases, fluctuating between positive and negatigmas
fluctuates between positive and negative.¥or0, asx
decreasegxsinx| increases, fluctuating between positive and
negative asinx fluctuates between negative and positive.

20. a) 15

AL
Y

-411{\'\ﬁ
J

-15

¢) Whenx = 0 or cosx = 0, xcosx = 0. Whenx is small,cosx
is close to 1, s@cosx is close tax. Forx > 0, asx increases,
|xcosx| increases, fluctuating between positive and negative as
cosx fluctuates between positive and negative.X¥er0, asx
decreasegxcosx| increases, fluctuating between positive and
negative agosx fluctuates between negative and positive.
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Exploring with a Graphing Calculator, page 305

1.

2.

a) b) 20

A 7
A il O

—20

The graph decreases or increases from 0 to 1, which creates
the bumps.

The bumps will be barely visible, because the increases and
decreases are so small compared to the scale.

. It will look like the graph ofy = —x. This is becaussinx is close to

x for small values ok, so
y = X = 2sinx

=X —2X

= —X

a
~ V/ /|

—2 —20

The graph decreases or increases from 0 to 1, which creates
the bumps.

Zoomed out again, the graph looks like x, because the increases
and decreases are so small compared to the scale.

Zoomed in several times, the graph disappears. This is bemagxse
is close to 1 for small values rfso
Yy = X — 2C0SX
=x-2
This doesn’t show on the zoomed-in graph.

. The points of intersection occur when

X — 2SINX = X — 2 COSX

SiNX = cosx
tanx = 1
x=2 +nm
4

SELECTED SOLUTIONS 145



TABLE OF CONTENTS

ADDISON-WESLEY

Mathematics 12

146 SELECTED SOLUTIONS

Selected Solutions — Chapter 5

Mathematical Modelling, page 306

Represent the sunset times as ordered pairs of the form
(day of the year, minute of the day). Thus, June 21 at 21:01 is
represented by (172, 1261), and December 21 at 16:57 by (355, 1017).

1. Choose the cosine function. Draw a graph.

g 1200

=

E 1100

g

2 1000

o

Q

£ 900

= <

-40 0 40 80 120 160 200 240 280 320 360
Day of year

The value ofais half the difference between the values of the two
second coordinates, M = 122. The maximum occurs at

(172, 1261), so the value ofis 172. The period is one year, so the
value ofpis 365. So far, we have
2n(n - 172)

s= 122cosT +d

Substitute the point (172, 1261):
1261=122+d
d=1139

3. 1400

Y=l zcaslizmwid-172)/ 26

W=1Fe . . Y=1zEL .
0 365

900

4. a) Choose the cosine function. Draw a graph.
500

S
S

300
200

Time of day (minutes)

100

40 80 120 160 200 240 280 320 360

Day of year
On June 21 the sun rises at 4MM. This is represented by
(172, 287). On December 21 the sun rises at 8:45This is
represented by (355, 525).

|
B
o
o




TABLE OF CONTENTS

ADDISON-WESLEY

Mathematics 12

Selected Solutions — Chapter 5

The value ofa is negative, since the graph resembles a negative
cosine function. Find half the difference between the values of the

two second coordinates, M = 119.Thus,a = -119. The

minimum occurs at (172, 287), so the value o 172. The
period is one yeatr, so the valuepok 365. So far, we have
2rn — 172)

s=-119 COS— s +d

Substitute the point (172, 287):
287=-119+d
d = 406

h) 1500

Ye=-118cosiiZmin-17 0 3.

W=1B2.5 . Y=zBA.93HSO
0 365

100

5. a) The equations of the morning and afternoon pickup times are
straight lines represented by 435 ands = 990.

h) 1500
T4=880
ﬂ

100 w=1gz.E . ¥=REg
0 365

6. a) Use the graphing calculator to determine the points of
intersection. They are (68, 435) and (276, 435).

b) Convert the first coordinates of these points of intersection back to
dates. The school bus picks up students before sunrise between
October 3 and March 9, or 157 days.

¢) There are no dates when the school bus drops off students after
sunset.

7. Have morning pick-up earlier. For example, morning pick-up at
8:15A.m.
26

¥1=1.995in0Z I -2 B/ 32

—
L:uz.s U
0 365

This changes the days of darkness to 84 days.

0
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5.2 Exercises, page 313
1. a) The period olinx is 2rt, so there are two solutions.
b) The period ofin 2 is 11, so there are four solutions.
¢) The period ofin X is % so there are six solutions.
d) The period ottos X is 11, so there are four solutions.
e) The period ottos &« is g so there are eight solutions.

f) The period oftos & is %, so there are sixteen solutions.

2. a) 15

1= CasERd

AN
VY

W=.7ESI0E1E Y=0
0

21

1=sinizHl

A
\J

W=1.E7078BE Y=0

0 21
Yi=tan(z iy

ivivivl
L

y Y = COSX

10. a)

my
x
ol

S

aR

y y = COSX

Pl

J
x
(N[

NGl
Sl

ol
NIt

ol
o}
w

B

AR
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15. 4co€x—-2cosx-1=0
4co€x—-2cosx =1

-1 -1

cox S COSX = %
1 1_-1,1
co€x S COSX+ 55 = 2 +

2

1y - 5

(cosx 4> =
—l:+—5

CoSX — ¢ = £
—1,45
cosx = 7 +

+
cosx:1‘4*/E

Using the information from exercise 11 in 3.5 Exercises on page 189,

w= T 3m 7m o

16. a) 2sinx = 3+ 2csex

; — 2
nx =3+ —%—
2sinx =3 Sinx

2sirfx = 3sinx + 2
2sirfx - 3sinx—2=0
(2sinx+ 1)(sinx—-2) =0
2sinx = =1 or sinx = 2
Only 2 sinx = =1 has a solution.
2sinx = -1
sinx = -1

2
For0 < x < 2m, xz%, %.

The general solution is = I + 2nmor x = £ + 2nm

h) 4tanx + cotx =5

sinx COSX —
STA - BUSA =
4COSX sinx

4sirfx + co€x = 5sinx cosx
4 sirfx — 5sinx cosx + co€x =0
(4 sinx — cosx)(sinx — cosx) = 0

4 sinxX = COSX Or SiNX = COoSX

-1
tanx-z

tanx =1
For0 < x < 2m, x = 0.2450, 3.38667, %.

The general solution is = 0.2450+ Nt or x = % + Nt

5.3 Exercises, page 319

1. As x increases, AB gets longer, and goes down and up oyrdREs.
This illustrates thay = cosx is periodic. Asx decreases, AB gets
shorter, and eventually becomes 0. The fact that the slope is always 0O
illustrates thatosx = cos (X).
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2. As xincreases, AB gets longer, and the slope fluctuates between

-1 and 1. This illustrates thgt= sinx is periodic and that
=sinx = sin (-x).

3. a) As xincreasessinx increases from 0 to ianx increases from

0 to infinity, andcosx decreases from 1 to 0. This illustrates why
the graphs look like they do for angles between 0Zand

b) APON gets tall and narrow, until it is not a triangle any more.
This also illustrates the behaviour of the graphsimX, cosx,
andtanx.

2 2
. a) sinzg+co§%=(%> +(§)
_1.,3
=ct3
=1
- _(N2\?, (V2)?
b) S|n2%+co§%-(7) +(T)
_2.,2
=2+2
=1
¢) sin2g+cos’-g=12+02
=1

d) sir? (2.4) + cos (2.4) = (0.6755% + (-0.7374%
= 0.4563+ 0.5437

=1
. a) YASCEinER I B+ Lo 0sIRIN E
=21 21
=0 Y=1
b) Yi=i-Coosthintz Yi=1-CsintHnz
B VAVAVAVAY MR AVAV VAV S
=0 =i =0 Y=1

¢) The graph in part a shows= 1. The graph in part b shows
y = sir’x ory = cogx.

6. a) coty = ?
COST[ !

3 - 2

sinE V3

3 2

-1

/3

_ /3
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COSE
Thus,cot] = —3.
sin—
3
cot2= -0.4577
€082 £ 04577
sin2
Thus,cot2 = €952,
sin2

b) FA=0CastRI siniE ‘ \
\\ 21

ALY
b |

7 a) tarf  +1= (17 +1
=2
se¢ = (vV2y
=2
Thus,tanz% +1= se(?%.
tar?5+ 1 = 12.4279
sed5 = 12.4279
Thus,tarf5 + 1 = sec5.

h) jﬂtt?nﬁzu U \

=21 21
n=n |'|'=1
8. a) cofm -T) = cos2™
: 6 6
- _V3
-T2
—cosl = _¥3
cosg = -

I\ = _ TU
Thus,cos(n 6) Ccosg.

cos (1 —-2.9)=0.9710
-€0s2.9= 0.9710

Thus,cos (1 —-2.9) = —c0s 2.9
b) T1=Casim=Rl

LA
AR
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9.

10.

1.

12.

13.

a) The graphs do not coincide. Not an identity.
b) The graphs coincide. An identity.
¢) The graphs do not coincide. Not an identity.
d) The graphs do not coincide. Not an identity.
e) The graphs coincide. An identity.
f) The graphs coincide. An identity.

Explanations may vary. For parttan (-x) = tanx:

| graphedy = tan (-x) andy = tanx. The graphs do not coincide, so
tan (-X) = tanx is not an identity.

For part btan (x) = —tanx:

| graphedy = tan (-x) andy = —tanx. The graphs coincide, so

tan (-x) = —tanx is an identity.

Answers may vary.

a) YEsicasCRINEanCRI)

—21 ’l/\ 2n
\J

¢) In the example, the graphs areyot tanx. In my graph, the
graphs are of = sinx.

n=n =0

SIEx + cogx = 1
Divide each side bgir? x.
1+ cox = cs@X

a) Letx = g
- T[ T[ — -
sm<§ + 5) = sinTt
=0
sm(i 2) sin0
=0
h) T=5inCiTr A 21+ 0]

AP
LY

¢) If the graph ofy = sinx is translatetg units left, it becomes

y= sin(ﬂ + x) and coincides with the graph pf= cosx. If the

2
graph ofy = sinx is translated} units right, then reflected in the
y-axis, it becomey = sin(x - g) theny = sin(% - x), and

coincides with the graph gf= cosx.
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14. a) Yi=siniiiz

n=n =0

b) Whensiréx = 0, co€x = 1. Whensiréx = % co@x = %

Everywhere else, the sum of the two functions also appears to be 1.

¢) Y3=1
—21T Mm 21
H=0 y=1
16. a) Y EEEinCHIE-costHIz
=21 21
H=0 ¥=-1
18. tanx = 52
1
1 _ cscx
cotx 1
secx
1 -1

cotx secx ~ CSCX
CSCX = COotX secx

CSCX
cotx
CscX
secx

SecX =
cotx =

19. a) Yes, it is possible. You can use reciprical functions to replace
sinx, cosx, tanx, cscx, cotx, and se&. For example

iy — tanx _ cotx
SInX = Secx CSCX = CoSX
_ cotx _ CSCX
COSX = Tsex SexX = cotx
_ sexx _ CSex

b) Yes, it is possible. You can use reciprical functions to replace
sinx, cosx, tanx, cscx, cotx, and se&. For example

SinX = cosx tanx CSCX = Ccotx secx
COSX = sinXx cotx Secx = tanx cscx
tanx = sinx secx COtX = €CSCX COSx
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5.4 Exercises, page 326

1. a) Whenx = %,
Tt

— TT
tanx cosx = tanz COSZ
J2
(%)

1
~—~

SIS

sinx = sin
-2
T2
Use a calculator to verify the identity whers 2.
tanx cosx =tan2 cos?2

N

= 0.9093
sinXx = sin2
= 0.9093
b) Whenx = &,
COSX = cos%
_ 2
-2
. Tt
sinx — sz
fanx ~ T
tan—
4
g
-2
T
_ V2
-2
Use a calculator to verify the identity wher 2.
COSX = C0S 2
= -0.4161

sinx — sin2

tanx ~ tan2

= -0.4161
2. a) YA=C5in R CoERIAICkanCE vz=1
—2TT 2n —21
¥=.1xEREMFY lv=1 ¥=.1xEREMFY lv=1
b) Y1ZCOERI0CasCHI-1-1] YZ=1-cosiH)
=21 2n
BEL Y=

2n
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3. a) Left side: b) Left side:
i = qjny x COSX — sinx , 1
sinx cotx = sinx x == tanx csex = Soex X ok
= COSX =_1
] ) Cosx
= Right side = secx
= Right side
¢) Right side: d) Right side:
sinx COoSX
tanx — _cosx cotx — _sinx
secx 1 CSCX 1
COoSsX sinx
— sinx — COSX y qj
= Tosx X COSX sinx sinx
= sinx = COoSX
= Left side = Left side

4. a) Left side:
cscx (1 + sinx) = cscx + csex sinx

=csex+1
=1+ cscx
= Right side
b) Left side:
sinx (1 + cscx) = sinx + sinx ¢scx
=sinx+1
=1+ sinx
= Right side
¢) Left side: _
_sinx
1-tanx — COosX
1 - cotx 1- COSX
sinx
COSX — Sinx
— cosx
SinX — cosx
sinx
— ( cosx = sinx sinx
CoSsX Sinx — Cosx
— _Sinx
COoSX
= —tanx
= Right side

SELECTED SOLUTIONS
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d) Left side:
. COSX
l+cotx — sinx
1 + tanx sinx
1+ ——
COSX
sinx + cosx
- sinx
COSX + sinx
COSX
— ( sinx + cosx cosx
sinx COSX + Sinx
— COsx
sinx
= cotx
= Right side
5. Left side:
COSX — _COSX , 1-—sinx
1+ sinx 1+ sinx 1 -sinx

cosx (1 - sinx)
1 - sir’x
cosx (1 - sinx)
cogx
1 -sinx
COSX

Right side

— TT.
7. a) Forx = 5

b)

sinx

1 - cosx

:2+\/§

T
1+ cos—
1+cosx — 6

sinx

N| =

2+./3

|
N

N| =

2+/3

Use a calculator to verify the identity whers 1.5.

sinx

_ sinl5

1 - cosx 1-coslb

=1.0734

F1=5inCRN (L =CosiHin

AN
o\

\

21

l+cosx — 1+cosl5
sinx sin1.5

=1.0734

YE=1+CastRIN/SincED

AN
o\

2n
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¢) Left side:
sinx _ — _sinx , 1+cosx
1 - cosx 1-cosx 1+ cosx
_ sinx (1 + cosx)
1 - cosx
- sinx (1 + cosx)
Siré x
— 1+cosx
sinx
= Right side
8. a) Forx = %:
m
. 1+sin—
1+sinx — 3
1+ cscx 1+ cscE
3
V3
1+—
— 2
2
1+ —
V3
2+./3
— 2
V3+2
V3
= (2279)(5%)
2 \/g +2
K]
)
m_ 3
Sln§ N

Use a calculator to verify the identity wherr 1.5.

1+sinx — 1+sinl.5

1+cscx ~ 1+csclb
=0.9975
sin1.5= 0.9975
b) '.'1 t1+s.nu-m.=:1+:.n::-:1 11 YZ=sincil l/\
—2Tr 21 =21 ’l/\‘ \J/ 21
U= 133M‘.’ AxxzEE9E :-::.133M?:.13325555
¢) Left side:
1+sinx — _1+sinx
1+ cscx 1
sinx
— _1+sinx
sinx+ 1
sinx
_ ; sinx
=@+ SlnX)(sinx + 1)
= sinx
= Right side
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9. a) FASCL+ oS R T+ CasCE-10 YE=cosiRd

AN S NS
VARV VARV

K= ¥=1 K= ¥=1

b) FA=(1+kani AL+ ka1 VE=kanCi) /‘ / ‘
B WAV I

/

n=1ZEEEN79 1V= 13448692 n=1ZEEEN79 1V= 13448692

10. a) Left side:

1
1+
1 + cosx 1+sex — 1+cosx COSX
+ = +
1 - cosx 1-secx 1 - cosx 1
COosX
cosx+1

_ 1+ cosx + __COsX
1 - cosx cosx—1
COSX
1 + cosx cosx +1
1 - cosx cosx—-1
_ 1+ cosx 1 + cosx
1 - cosx 1 - cosx

=0
= Right side
b) Left side:
1+ sinx + 1+ cscx 1 + tanx + 1 + cotx
1-sinx 1-cscx 1 -tanx 1 - cotx
1 1
) + +
— 1+sinx + sinx — l+tanx + tanx
1-sinx 1 1 - tanx 1
1-—— 1-—
sinx tanx
sinx + 1
. —_— tanx +
— l+sinx 4 _ sinx — l+tanx tanx
1-sinx sinx -1 1 - tanx 1
I — tanx - ——
sinx tanx
— 1+sinx , sinx+1 — l+tanx | tanx+1
1-sinx sinx -1 1 - tanx tanx — 1
— 1+sinx _ 1+sinx — l+tanx _ 1+tanx
1-sinx 1-sinx 1 - tanx 1 - tanx
=0 =0
= Right side = Right side
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11. a) Left side:

COSX_ , _ COSX cosx (1 —sinx + 1 + sinx)

1+sinx ~ 1-sinx 1 - siréx
— 2C0X
cogx
=_2_
COSX
= 2sex
= Right side
sinx sinx  —
+ =
b) l1+cosx 1-cosx 2Csex
Left side:
sinx sinx  _ Sinx (1 - cosx + 1 + cosx)
1+cosx 1-cosx 1 - co@x
— 2sinx
Sir? x
-2
sinx
= 2Cscx
= Right side
tanx tanx —
+ =
1+ cosx 1 - cosx 2Sex CSCex
Left side:
tanx tanx _ tanx (1 - cosx+ 1+ cosx)
1+cosx 1-cosx 1 - co@x
— 2tanx
Siréx
sinx
— _ COsx
sirPx
— »Sinx 1
= 2cosx Sir? x
=2
COSX Sinx
= 2sex Cscx
= Right side
12. a) Left side:
i _ siréx 1
sinx tanx + secx = COSK + COSK
_ sifx+1
COSX
= Right side
b) L_eft side: sing + SinX
sinx +tanx — COSX
cosx+1 cosx + 1
sinx (cosx + 1)
- COSX
cosx+1
— sinx
COSX
= tanx
= Right side

SELECTED SOLUTIONS
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¢) Left side:

Si?x COBX = Sir?xEosX

Sir?x
= co€x
=1 - sirfx
= Right side

d) Left side: .
cséx-1= 1
— 1-sir’x
Sinéx
— cogx
Sir? x
= cs@X cogX
= Right side

13. a) Left side:

_ sinx COSX

_ Six + cogx
COSX Sinx

_ 1

COSX Sinx

= secxX CScx
= Right side

b) Left side:

seéx + CsEx 1 ;1

co€x  Siex
_ Sirx + cogx

COS X sin
- 1

"~ co@x sirtx

= seéXx cs@x

se

¢) The graphs of = seéx — cs@x andy = —i do not coincide.

csé
d) Left side:

_ 1 1
seéx + CSEX = +
co€x  Sirex
_ SiPx + cogx

coLX Sirgx
— 1

"~ co@x sirtx

Right side:
(tanx + cotx)? = tarf x + 2 tanxcotx + cof’ x

_ siréx cogx
T cogx t2+ Siréx
— sinfx +2cogx sirx + cod'x
cogx siréx
(six + co£x)?
COEX SiMgx
_ 1
COEX Sirgx
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e) The graphs of = cogx andy = sinx (cscx + sinx) do not

coincide.
f) Right side:
COSX (Secx — COSX) = COSX (Wlsx - cosx)
=1-cosx
= siré x
= Left side
14. a) Left side:
Sinx + Cosx — _sinx + cosx
CSCX + secx 1 1
+
sinx  cosx
— _sinx + cosx
COSX + sinx
sinx cosx
= sinx cosx
= Right side
b) Left side: _
. sinx
. sinx +
sinx + tanx — COSX
CSCX + Ccotx 1 . cosx
sinx  sinx
sinx (cosx + 1)
— cosx
1+ cosx
sinx
_ sinx (cosx + 1) % __sinx
- cosx 1+ cosx
— Sirfx
CosX
= sinxtanx
= Right side
15. a) Left side:
1 1 — 1-sinx+1+sinx
1+sinx  1-sinx 1 - siréx
- _2
coEx
= 2 seéx
= Right side
b) Left side:
1 — 1-cosx+1+cosx
l1+cosx 1-cosx 1 - co¥x
- _2
Sire x
= 2cséx
= Right side
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16. a) Left side: _ Right side:
sinx 1 B
tanx  _ _ cosx sex—1 _ _cosx
secx + 1 1 +1 tanx sinx
COSX COSX
sinx 1 - cosx
— _ cosx — _ Ccosx
1+ cosx sinx
COSX COSX
— _ sinx — 1-cosx
1+ cosx sinx

— _sinx , 1-cosx
1+ cosx 1 - cosx
sinx (1 - cosx)

1 - cogx
_ sinx (1 - cosx)
Siréx
— 1-cosx
sinx
b) cotx _ csex—1
csex +1 cotx
Left side: Right side:

COSX 1
cotx _ _ sinx csex—1 _ sinx
csex +1 1 cotx cosx
sinx sinx

COSX 1-sinx
— __Ssinx — __Sinx
1+ sinx COSX
sinx sinx

— __Cosx — 1-sinx
1+ sinx COSX

— _COSX  1- sinx
1+ sinx 1-sinx
cosx (1 - sinx)

1 - sirx
cosx (1 — sinx)

cox

— 1-sinx
COSX

17. a) y = sinx?
The function is every = 0 whenx = 0, and the function has
negative and positive values.

h) y = Sirfx
The function is every = 0 whenx = 0, andy = 0.
¢) Y = COSX?

The function is every = 1 whenx = 0, and the function has
negative and positive values.

d) y = cogx
The function is every = 1 whenx = 0, andy = 0.
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19. If f(X) = secx,

then — 1-sex+1+sex

1-sex  (1+sex)(1l-sex)
__ 2
1-seéx
_ 2
—tarfx

= -2 cofx

1+ sex

If f(X) = cscx,

1 1
then 1+ csex 1-cscx

— 1l-cscx+1+csex
(1 + csex)(1 - csex)
— 2
1-cs@x
-2
—cofx

= —2tarfx

If f(x) = tanx,
then—1 1 — 1 -tanx+1 + tanx
l+tanx  1-tanx (1 + tanx)(1 - tanx)
— 2
1 - tarfx

If f(x) = cotx,

1 1
then 1 + cotx 1 - cotx

— 1-cotx+1+cotx
(1 + cotx)(1 - cotx)
— 2
1 - cofx

20. Answers may vary.
(sinx)(cotx)(secx) = (cosx)(tanx)(cscx)

a) Whenx = %

LS = (sin%) (cot%) <sec%) RS= (c )(tan )(csc%)
_ (1 1
= (%) 0w = () 02)
=1 =1

Whenx = 2

LS = (sin2)(cot2)(sec 2)

RS = (0@02)$)a0 26750 &2.4030)
= (-008061)(2.1850)(1.0998)
= 1.0000

Graphically
3 3
T1=5inCRIEanE1-1Co50H -1 FESCosCRIbanCRIsinie -1

0 21 0 21

nEEAN1IERET Y=l
-3
b) LS = (sinx)(cotx)(secx)
(csex)
= (cosx)(tanx) (5600 (secx)

= (cosx)(tanx)(cscx)

W=T.A41E827 Y=1
-3

RS = (cosx)(tanx)(cscx)
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21. To find an identity that involved all six trigonometric functions |
used all the different definitions of each function. | used trial and
error to get the left side of the equation to equal the right side of the
equation. | usedinx = cosx tanx, cotx = % and came up with
SinX Ccotx secx = COSX tanx CScx.

Investigate, page 329
1. a) 3(x +y) = 3x + 3y
This is the distributive property of multiplication over addition.
b) This can be explained by giving counter-examples for each pair.
(1+1y¢#1°+1°
42
Vi+1z/1+4V1
V2#£2
1

1 1
1 2
ii

1

2. No.
sin (1+ 1) = 0.9093
sin (1)+ sin (1) = 1.6829

3. No.
cos (1+ 1) = -0.4161
cos (1)+ sin (1) = 1.0806

4. Only the expressior3(x +y) and X + 3y have the same values.
This is the distributive property of multiplication over subtraction.

5.5 Exercises, page 333

1. a) Forx = 2.2 andy = 1.4:
sin x +y) =sin (2.2+ 1.4)
=sin3.6
= —0.4425
SinxX cosy + cosx cosy =sin2.2 cos1.4-cos2.2 sinl.4
= —0.4425
b) Forx = 1.8 andy = -3.2:
sin (x +y) = sin (1.8+ (-3.2))
=sin (-1.4)
= —0.9854
sinx cosy + cosx cosy = sin1.8 cos£3.2)+ cos 1.8 sin{£3.2)
= -0.9854
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2. a) Forx=3.5andy = 4.8:

cos k +Yy) = cos (3.5+ 4.8)
=cos8.3
= -0.4314

COSX cosy — sinx siny = cos 3.5 c0s4.8 sin3.5 sin4.8

= -0.4314
b) Forx = 5.7 andy = -2.4:
cos k +y) =cos (5.7+ (-2.4))

=co0s3.3
= -0.9875
COSX Cosy — sinx siny = c0s5.7 cos<2.4)—-sin5.7 sin £2.4)
= -0.9875
3. a) sin(% + %) = sin% cos% + cos% sin%
= (2) (%) ($)(%)
=242
477
=1
sin(% + %) = sin(%)
= sin(%)
=1
b) COS(% + %) = cos} cost -~ sinZ sin]
= (%) (%) - (F)(%)
-3
=0
cos(% + %) = cos(g)

6. There is an infinite number of sums and differences that result in a
given angle.

8. For part a:
The first coordinate of P is the cosinelt#?OA. Thus, Graph 4,
which is the cosine graph, represents the first coordinate of P.
For part b:
The second coordinate of P is the sin€l®OA. Thus, Graph 1,
which is the sine graph, represents the second coordinate of P.
The arc length from P to Q is 1, BB°POQ= 1 radian. Thus,
OQOA = OPOA + 1.
For part c:
The second coordinate of Q is the sinél@JOA. Thus, Graph 2,
which is the sine graph with a horizontal shift-df represents the
second coordinate of Q.
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10. a) Whenx = ’ZT:
sin(% + %) = sine’TzT
- V2
2
cos% = %
Whenx = 2.7:
sin(g + 2.7) = -0.9041

cos2.7= -0.9041

h) Y1=5inlmm/Z+8)

X

4

/A
LY

¢) Left side:

H Tt
SII’](E + X)

2

21

= 1 cosx + 0sinx

= cosx
= Right side
1. a) Whenx = g:
cos(g - %) = cosg
_1
-2
sing = %
Whenx = 1.2;
m _ -
cos(E 1.2) = 0.9320
sin1.2=0.9320
h) T=cosim/z=-R)

ANA
- MV

21

¢) Left side:

i

12. a) Left side:

sin(g - x)

AN/
\VARY;

n=n =1

= sinZ cosx + cosg sinx

= cosZ cosx + sinZ sinx

2

= 0cosx + 1sinx

= sinx
= Right side

2

= 1 cosx — 0sinx
= COSX
= Right side

2

2

= sinZ cosx - cos™ sinx

YE=sintil

AN

o M M

2n

2n
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b) Left side:

COS (T +X) = COSTI COSX — SINTT SinX
= =1 cosx — 0sinx

= —CcosX
¢) Left side:
cos(3—2” +x> = c053—2" COSX — s|n3—2’T sinx
= 0cosx — (-1) sinx
= sinx
= Right side
d) Left side:
sm<32" —x) = sm% COSX — cos% sinx
= -1 cosx — 0sinx
= —CosX
= Right side
T _ T\ = o5t
16 cos<§ 4) cos
_ A2
; V2
T _ o5 = - Y2
COS5 —COSy7 = 0 5
- N2
-2
H Tt — cin 1T
sm(2 Z) = sin
_ V2
2 V2
sinz —sing = 1 5
17. a) Left side:
sm(x + Og) = sinx cos% + COSX sm%
= 1sinx + 0 cosx
= Right side
Left side:
sin<x + %) = sinx cosg + COSX sin%
= i sinx + 5 cosx
= nght side
Left side:
sm(x + 2(151) sinx cosz—éT + COSX sm%
_1 V3
=3s sinx + 5~ COSX
= Right side
Left side:
sm(x + 3;) = sinx cos%’T + COSX sm%
= 0sinx + 1 cosx
= Right side

SELECTED SOLUTIONS
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18.

19.

V3

an) - _1g; NS
b) sm(x+ = ) = =5 sinx + 5= cosx
Left side:
sm(x + 4(?) = sinx cos%’T + COSX sm4—g[
— Lainx s+ V3
= =5 sinx + 5= cosx
= Right side
5m) — _V3 giny+ 1
sm(x+ = ) = —=5-sinx + 5 cosx
Left side:
sm(x + 5(?) = sinx cos%’T + COSX sm%
_ _J/3 1
== sinx + 5 cosx
= Right side
sin(x + %) = -1 sinx + 0 cosx
Left side:
sm(x + 66’;) = sinx cos%’T + COSX sm%
= -1 sinx + 0 cosx
= Right side
a) sm(x + %) = 1sinx + 0 cosx
1
sm(x + E) sinxX + —— cosx
4 fz V2
sm(x + %) 0sinx + 1 cosx
3n 1 1
sin(x + —) ( )smx+ (—) CcosX
( 4 V2 V2
h) sm(x + %) = 1sinx + 0 cosx
sm(x + g) 0sinx + 1 cosx
sm(x + %) = (-1)sinx + 0 cosx
sm(x + 32"> 0sinx + (—1) cosx

The graphs alternanx, cosx, —sinx, —cosx

¢) sin (x + Om) = 1 sinx + 0 cosx
sin (X + 1) = (1) sinx + 0 cosx
sin (X + 2m) = 1 sinx + 0 cosx
sin (x + 3m) = (—1) sinx + 0 cosx
The graphs alternatnx, —sinx, sinx, —sinx

b) Yes. The coordinates of P and Q do not depend on what quadrant
they are in.
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21. Explanations may vary. For part b:
First, | drew a diagram:

y
Q(le yl) P(X, y)
N X
0
R(%, o)
S(X3, ¥a)

| let @ represent]POA. Thus, the coordinates of P &es 6, sin 6).
Thus,x = cos @ and y = sin 6.

Since PQRS is a squaféPOQ= 7 . Thus,JAOQ = 6 +
The coordinates of Q are théeos(@ + g) sin(G + %))

cos<0 + g) = -sin@ sin(G + %) = cosé
= —y =X
Thus, the coordinates of Q arey, x).

| can see by symmetry that the coordinates of R-a¢e-y), and the
coordinates of S ang, —X).

22. a) Left side:

sin(% + x) + sin(% - )

= sin% COSX + cos% sinx + sin% COSX — cos% sinx

=2 sin% COSX

_ (N2
= 2(7) COSX
= V2 cosx
= Right side

d) Left side:

sin (6 + X) +sin (60 — X)
=sin@ cosx + cosh sinx + sin@ cosx — cosH sinx
= 2sin@ cosx
= Right side
24. a) sin (X +Yy) = sinx + siny

sinx cosy + cosx siny = sinx + siny

This is true ifcosy = 1 andcosx = 1. Choosex andy from the
values2nrtt for n any integer.
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b) cos &k +Yy) — cosx + cosy
COSX COSy — sinx siny = cosx + cosy
This is true forcosy = 1 and-sinx siny = cosy.
Sincecosy = 1,
—sinx siny =1
sinx siny = -1
Thussinx = 1 andsiny = =1 or sinx = -1 andsiny = 1.
In the first casex = g + 2nmandy = 3—2” + 2n1t But if

y = 30+ 2nm, thencosy = 0. This is impossible.

In the second casg,= % + 2nmtandy = g + 2n1t But if

y= g + 2nt1, thencosy = 0. This is impossible. Thus, there are

no values ok andy for which cos & +y) = cosx + cosy.

c) tan  +y) = tanx + tany

sin(Xx+y) _ sinx . siny
cos fk+y) ~ COsx  cosy

sin (X +Y) _ COsy sinx + cosx siny
COSX COSy — Sinx siny COSX COSy
sin (X +Y) _ sin(x+y)
COSX COSy — Sinx siny ~ COSX COSy
Thus, eithessin (x +y) = 0, or L =1

COSX cosy — sinx siny cosx cosy *
In the first casex + y = 2nrt for any integen.

In the second cassinx siny = 0. Thusx = n1t, y = n1t, or both.

25. Explanations may vary. For part a:
| expanded the left side of the equation:
Sinx cosy + cosx siny = sinx + siny
| saw that this is true fosy = 1 andcosx = 1. | can choos& andy
from the value2nrt for n any integer.

26. a) sin (x + k) = sinx + sink

sinx cosk + cosx sink = sinx + sink
This appears to be truedbsk = 1 andcosx = 1. But, if
cosk = 1, k = 2nm, in which casesink = 0. Thus, wherk = 2nm,
Left side:
sinx cosk + cosx sink = sinx cos 1t +cosx sin M
= sinx

Right side:
sinx + sink = sinx + sin 211t

= sinx
The equation is true for all values»oif k = 2nTt

b) cos & + k) = cosx + cosk

cosx cosk — sinx sink = cosx + cosk

This appears to be truedbsk = 1 and-sinx sink = cosk.

If cosk = 1, k = 2n11, which implies that-sinx sink = 0. But
this is impossible, sincesinx sink = cosk. Thus, there are no
values ofk for whichcos & + k) = cosx + cosk.
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21.

PR=SB
PR = SB?
(cosx + siny)? + (sinx — cosy)? = cog (x —y) + [sin (x —y) — 1]
cog X + 2cosxX siny + Sirfy + sir?x — 2sinx cosy + coSy = cos (X - y) + sir? (X —y) —2sin K —y) + 1
cog X + SirPx + sirfy + cogy + 2 cosx siny — 2sinx cosy = 1 - 2sin k—y) + 1
1+1-2(sinx cosy — cosx siny) =2 -2sin k—y)
2(sinx cosy — cosx siny) = 2sin k - y)
sinX cosy — cosx siny = sin X —Y)

28. Deriving identities forcos & +y) andsin (X +y).
Step 1
Let P(cosx, sinx) andQ(cosy, siny) be points on a unit circle,
wherex andy represent the corresponding arc lengths from A(1, 0).
Let M be on the unit circle such that the arc length from A to Myis
Since M is the reflection of Q in theaxis, the coordinates of M are
represented bgcosy, —siny).
Let R be on the circle such that OR is perpendicular to OM and the
coordinates of R may be representeddigy, cosy)

R(siny, cosy)
//P(cosx,sin X)

X .
_—Q(cosy, siny)

y
VAL 0)

(cosy, —siny)

o

Step 2
Rotate the quadrilateral OMPR counterclockwise about the origin
throughOMOA. Then M coincides with A, R coincides with B(0, 1)
and P coincides with S. The arc length from A to $45-y) orx + .
Hence, the coordinates of S does k +Yy), sin X +Y)).

B(0, 1)
/< S(cos(x— (), sin(x— ()

or S(cos(x + y), sin(x + y))
X=(=y)or (x+Yy)

0 “-A(1, 0)
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Step 3
SinceJPOM = [OSOA,APOM O ASOA
Since the triangles are congruent,
PM = SA
Use the distance formula.
/(cosx — cosy)? + (sinx + siny)2 = ,/(cos & +y) — 1) + (sin (x +y) — 0)
Square each side to eliminate the radicals.
(cosx — cosy)? + (sinx + siny)? = (cos & +Yy) — 1)? + (sin (x +y) — 0)°
Expand.

COS X — 2COSX COSy + COSY + Sir’ X + 2sinx siny + sirfy = coS (X +y) — 2¢0s & +Y) + 1 + sir? (X +)
(co€x + sirPx) + (Coy + sirfy) — 2cosx cosy + 2sinx siny = [cos (X +y) + sir? (x +y)] +1 - 2cos K +Y)
2 - 2(cosx cosy - sinx siny) =2 -2cos & +Y)
cos K +Yy) = cosx cosy — sinx siny
Similarly, using PR = SB, we can prove that
sin (X +y) = sinx cosy + cosx siny

Exploring with a Graphing Calculator, page 337

1. a) Y1=siniHdcosit)

ﬁﬁlf\ﬁ o
uv'uu
n=n =i

2. b) Left side:
sin () = sin (X + X)
= SiNX COSX + COSX Sinx
= 2sinxX cosx
= Right side

3. a) V1= cosii)T

AV VaViR

n=n =1

4. b) Left side:
coS (X) = cos K + Xx)
= COSX COSX — sinx sinx
cog X — Sirfx
cogx - (1 - cogx)
=2coéx-1
= Right side
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5. a) [fizsincaz

MTAVAVAVAY S

6. b) Left side:
cos (X) = cos Kk +X)
= COSX COSX — SinX sinx
= cogX - Sinfx
=1 - sirPx — sirf x
=1-2sirfx
= Right side

Investigate, page 338

1. sin (X +y) = SinX cosy + CoSX cOsy
sin () = sin (X + X)
= sinX COSX + COSX Sinx
= 2sinx cosx

1=sinizEl WESZSiniRICasCE

S IAWAW AL N A AT A WA
VAT VALY B A A

n=n =0 n=n

3. a) Yes. This proves the identity for all valuesxof
b) No. This proves the identity for some valuex.of
¢) Yes. This proves the identity for all valuesxof
4. cos Kk +y) = cosx cosy — sinx siny
cos (X) = cos K + X)
= COSX COSX — Sinx sinx
= cogx - sir’x

9. h) Yi=cosiz il YE=Cas(Hiz= 5|I‘|l::'l:I2
Qﬂﬁmﬂfmm\ﬂ ﬂun

Vv Y Vv Y

6. a) Yes. This proves the identity for all valuesxof
b) No. This proves the identity for some valuex.of
¢) Yes. This proves the identity for all valuesxof
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7. COS X = COLX — SIPX
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) h) F1=CasERd

=1 - sirPx — sirfx
=1-2sirfx
=1-2(1-cogx)
=2coéx-1

M \WAW,
VY

YI=1-gsinlii=

A
J

'Iﬂl' "’{ 2n —21
v

AWM
Y

5.6 Exercises, page 342

1. a) Evaluate each side of the equation.

approximately 0.783 326 9.

b) Evaluate each side of the equation.
approximately-0.756 802 5.

¢) Evaluate each side of the equation.
approximately-0.977 864 6.

d) Evaluate each side of the equation.
approximately 0.544 021 1.

e) Evaluate each side of the equation.
approximately-0.873 297 3.

. a) Evaluate each side of the equation.

approximately 0.189 640 8.

b) Evaluate each side of the equation.
approximately 0.960 170 3.

¢) Evaluate each side of the equation.
approximately 0.667 462 8.

d) Evaluate each side of the equation.
approximately-0.957 659 5.

e) Evaluate each side of the equation.
approximately-0.525 296 3.

YEszoosiiz= :I.

‘\ﬂ HH

VYV

The results are both

The results are both

The results are both

The results are both

The results are both

The results are both

The results are both

The results are both

The results are both

The results are both

2n
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Toaloa
VALY

25

3. a)

b) The graphs do not coincide for all valuesxof

4. a) 25

-25
b) The graphs do not coincide for all valuesxof

8. a) The first coordinate of P is the cosineld?OA. Graph 4
represents a cosine function.

b) The second coordinate of P is the sin€l®OA. Graph 1
represents a sine function.

¢) The first coordinate of Q is the cosineld®OA, which is twice
the size of JIPOA. Graph 3 represents the cosine function of an
angle twice the size @ POA.

d) The second coordinate of Q is the sinelgFOA, which is twice
the size of IPOA. Graph 2 represents the sine function of an
angle twice the size @ POA.

10. a) Forx = I:

6
sirfx = sinf &
- (1Y
2
-1
2
Tt
1_COS<—>
1-cosx — 6
2 2
1-cos—
-T2
1
1-—
-_ 2
2
1
=2
2
_1
4

Forx = 2.3 evaluate each side of the equation. The results are
both approximately 0.556 076 3.
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h) T=sinliiz Yesrl-cas(Zul)/ s
K= Y=in K= Y=in
¢) Right side:
1-cosX _ 1—(1—25ian)
2 - 2
— 2sirfx
2
= sirfx
= Left side
1. a) '|'1=-:-:-SIZHJEA\ Yesroos(Zli+l)/E
VAV VAV N AVAV/\VAVA N
K= ¥=1 K= ¥=1
b) Right side:
cosx+1 _ 2cogx-1+1
2 2
— 2c0ogx
2
= co€X
= Left side

12. Explanations may vary. | used the equatios X = 2 co€x - 1 and

solved forcog x to getcogx = LoSX*1,

13. a) Right side:
(sinx + cosx)? = sirf x + 2 sinx cosx + cos x
=1+sinxX
= Left side
b) Right side:
2 cotx sinPx = 259X gi?x
SInX
= 2 C0osX sinx
=sin
= Left side

Right side:
¢) Right side sirx

1-tarPx _  co@x
1 + tarfx se@x
co€x — sirgx

cogx
1

CoO£X
= Ccos X

= Left side
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d) Riggt side:

1+C0SX ~ 1+2co@x-1
2

" 2co2x
= seéx

= Left side

in U — oin 211
16. a) sinz = sin<°

— =TT TT
= Zsmg cosg

)(9
VK]
2
cos] = cosZ!
=1-2sifg

1-2()
_1
2
b) sin% = 2sing cosg
=2(7)(3)
_ V3
2
c052—3" =1- Zsing
()
1-2()
=_1
2
17. a) sing = sin%
= 2sinj cosy
=2(%)(%)
=1
cosy = cos%
=2co$ -1
=2(F) -1
o)
=0
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b) sinTt = S|n2—2”

= 23|n§ cosg
=2(1)(0)
=0

COSTT = cos%

=2co$ ] -
=20 -1
=-1

18. Explanations may vary. For exercise 17a:
| wrote sini asstT, then used the identity fain 2 to write
sm% as2 sm4 cos , Which is equal t02<‘/—)(f2) or 1.

Iwrotecos2 ascos L then used the identityos X = 2cog$x - 1

to write cos2Z as2 co§ T — 1, which is equal tdZ(fz) -1,0r0.

4

19. a) Y1=Zkan(R) AL+ Eaniilz

B AWAN WA
vV

n=n

¢) Left side:
2tanx  _ 2tanx
1+tarPx  se@x
5 x SiNX
— cosx

-1
CcOEX

= 2 sinX cosx

=sin X

= Right side

20. a) ¥1=ZkaniE) 1.-'(1+IZ|:-:|anHZI L

HALARA L
AT

¢) Left side:
2cotx  _ 2cotx

1+cofx  cs@x
CosX

— _ sinx
1
SiN?x
= 2 sinX cosx
= sin X

= Right side
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21. h) Y1=taniE ) (L +kanCRaz
P FANFA! | on
v VAR
n=n =0

22. b) Yes. The coordinates of P and Q do not depend on what quadrant

they are in.

24. a) Left side:

YEstanRI-1/ (1 +Ckan (i )-103

P FANVAT ATFAN
ZHUUUUZH

n=n V=

Sir? 2x + o 2x = (2 sinx cosx)? + (o x — sirfx)?
= 4sirfx co€x + cos x — 2sirfx coLx + sintx

= 12
=1
= Right side

b) | chosecos X = cog x — sir’x so the expression would simplify

to a perfect square trinomial.

26. a) 2sinx cosx—1=0

cod'x + 2sirfx co€x + sin*x

(cog X + Sir? x)?

sinx-1=0
sinx =1
2x=’—2T+2nn
— Tt
X = +nm
b) 4sinx cosx—-1=0
2sinxX-1=0
2sinx =1
sin&z%
2x=%+2nnor2x=5—g+2nn
_ T _ bm
X = 45 +NMOrx =3 +nm
27. a) co€x —sifx=1 h) Six — cogx = 1
cosx =1 -cosx=1
2X = 2n1m cosx =-1
X = Nm 2xX=(2n- Dt
_ _\TT
X =(2n 1)5
28. a) b) sinx = sin X

VANY,

sinX = 2sinX cosx
sinx(1-2cox) =0

sinx =0 or cos<=%
- - T 5n
x-O,norx-s, 3
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29. a)

| NAZan
X

b) COSX = COS X
cosx = 2cogx -1
2co€x-cosx-1=0

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

COSX = —3 Or COSX = 1
_ 21 41 _
x—?,?orx-o

30. a) The right side looks almost like a perfect square trinomial.
b) The last term is negative instead of positive.

Problem Solving, page 346

1. a)y=X
b) |x — sinx| < 0.01
Graphy = x — sinx andy = +0.01.Find points ory = x — sinx
that are between the lings= 0.01andy = -0.01.Use the
intersect tool to find the points of intersection. These are
(0.3925, 0.01) and-0.3925,-0.01). So/x — sinx| < 0.01 for
-0.3925< x < 0.3925.

2. a) ais negative.

b) From the grapha appears to be abot0.5. Thus, the equation of
the parabola ig = —0.5¢% + 1.

¢) Find values for which — 0.5¢° + 1| < 0.01. Graphy = -0.5¢Z + 1
andy = +0.01.Find points ory = —0.5x* + 1 that are between the
linesy = 0.01andy = —-0.01.Use the intersect tool to find the
points of intersection. These ar&.4213and 1.4213. So,
| —0.5¢ + 1| < 0.01for -1.4213< x < 1.4213

3. sinx = x whenx is very close to 0 andosx = 1 — 0.5¢* whenx is
very close to 0.

6. a) Answers may vary.

AN N,
D e I
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V

7. a) Answers may vary.

h)i)'“‘x A RS ii)"‘x\/l\/f"
TV

“m_“:fl”‘:’_,f

i)

8. sinx is an odd function, andosx is an even function.

9. Graph the difference between the exact function and the approximate
function for increasing numbers of terms. When the difference
approaches 0.000 001, the approximation is accurate to 5 decimal
places. This happens for 13 terms.

10. Graph the difference between the exact function and the approximate
function for increasing numbers of terms. When the difference
approaches 0.000 001, the approximation is accurate to 5 decimal
places. This happens for 14 terms.

1. k=4-1

5 Review, 349

4. a) seéx — 1 = sirPxse@x
Left side= seéx - 1 Right side= sir’xseéx
= tarf x = §i 1
sir'x (cos’-x)
— Sirx
cogx
= tarf x

= Left Side
Since Left side = Right side, the identity is proven.
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h) CSCX — COSX tanx = LOSX

Tanx
Left side= cscx — cosx tanx  Right side= £2%
_ 1 _ sinx = COX
~ sinx COSX COoSx “sinx
1 cosx
= — SINX

% = cosx x £osX

_ cO¥X sinx
~ sinx — cos'x
sinx

= Left side

Since Left side = Right side, the identity is proven.
0) S9CLE0 = cotx

Left side= £ L0l Right side= cotx

COSX
COSX + —
_ sinx
~ 1+sinx
COSX SinX + cosx
— sinx
- 1+ sinx
cosx (sinx + 1) % 1
sinx 1+ sinx
cotx

Right side
Since Left side = Right side, the identity is proven.
d) cogx tarfx = 1 - cogx

Left side= coSx tarfx Right side= 1 - co$'x
= coLx SIx Sinex = siréx
cogx _ :
L = Left side
= siré x

Since Left side = Right side, the identity is proven.

5. Explanations may vary. For part a:
For the Left side, | used the Pythagorean Identity after it is divided
by cogx, i.e., divide both sides afir’x + co€x = 1 by co€x to get
tarfx + 1 = se@x. Rearrange this equation to getx — 1 = tarfx.
For the Right side, | used the reciprocal identity, ise€x = 152
and the quotient identity, i.earfx = sirfx cos

cox’
9. Explanation may vary. For part a:
| used the fact thaf; = £ — 7 and then | used the difference
T\ — in T T _ T ain T
identity, |.e.,sm(§ Z) =sing cosy - cosy siny to get the
exact answer o¥° 5 V2 or Y2 5 /3
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12. a) Sin°x = sin (X + X)
= sin2x cosx + cos X sinx
= 25SinX COSX COSX + C0S X SinX
= 2sinx co€ X + cos X sinx
= 2sinx cogx + (CO$ X — SirfX) sinx
= 2sinx coS X + cogX sinx — Sif°x
= 3cogx sinx - sir’x
Ccos X = cos (X + X)
= C0S X COSX — Sin X sinXx
= (cog x — sin’x) cosx — 2 sinx cosx sinx
= cOS’X — Si’X COSX — 2 SirfX Cosx
= CcoS’X — 2sirfX cosx

5 Cumulative Review, 350

4. a) y b) y
15 15
10 10
5 5
X X
~10 0|/ 10 ~10 10
—-1o y=x>-3 y|= (x+2)°-5
15
c) y d) y
15 y=(x-57%+6
10 10
5 5
X X
-10 0 10 ~10 0 10
-5 -5
~10| ¥=(x-2) ~10
-1 -15

5. Explanations may vary. For part a:

| sketched the graph §f= x3 and then | vertically translated it

3 units down.
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7. a) y

15
10

/ X

-10 0 10

—10

fx)=x*+8
5

b) The asymptote iz = 2.

15. y

ARy
g

P

G) y
m \ X
‘/ —is" radians
P

18. a) '|'1=2-:-:-5l23IZH-IZ;IT.-'33IZIZI-5

b)

e)

b)

|
I
i
I
I
|
i
i
i
I
I X
i
i
|
i
|
i
i
I
I
i
]
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