5.8 Chapter 5 Test

5. - =X
Y x2—9

(a) The domain is { — oo, — 3){J{ — 3,3} J(3,c0).
(b) The y-intercept is 0 and the x-intercept is 0.

{e) f(x) = —If(x), so the function is odd end it is symmetric about the origin.
{d) lim % = 0, so there is a horizonta} asymptote at y == 0,
X foox® —
lim X = -—o0, lim X = oo, lim .4 = —oo, and
x—=-3%x*—9 x—3tx*—9 x—3"x*—9 '
lim+ :x 5 = oc, 50 there are vertical asymptotes at x = —3 and x = 3.
x—-3"%X —
ie)] ¥y = £—'—:—-9-—“-:'—:'2:—’£ = _(x; +9) < 0 on the domain, 80 y decreases on ( — oo, — 3),
{x*—29) {x*—9)

{ —3,3), and (3, — o0),
(f} There are no maximum or minimum values.

— 2x(x® —9) +(x® + 9(4x) _ 2x(x* +27)
(x* — 9P (x*—~9° "’

g ¥’ = 80 y is CD on ( — o0, — 3) and

(0,3) and y is CU on ( — 3,0) and (3,¢). There is & point of inflection at {0,0).

{h)

L7 |

—— e i n Bk e e e s
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Review and Praview to Chepter 6

EXERCISE 1
x__180 . —3x__ —3X180__
L. (@ I=180_3 ® = 270°
() ST“=§2.<¥=225' (d)  3%=3X180=540"
4X180 . e 3 —0.75x180 .
() 4=34X180_ 5 0 —§=-=0RXR.

@ —12==12XIB0__ qop

« A5XE T, « 3I5XT _TIx.
e —210Xx Ix . e 2I0XT 197 .
. 2XT® 9« . —2BX%X  —T% .
(&) 2'—555 = 99003 N —F=—g — 35 0.439

- 801X
® 601 180 105

12

3. (@) a=rf=10X25=25 () b=Pmif=12

4. 7YX 12XX_2x s 32

180 3

EXERCISE 2

1. r?e=x?4y*=9416 =25, Therefore r=>5 and
inf =2 -3 -t - -3
giné S.cono 5 tané 3 cecd ? sech 3

2. r*m4+1=5. Therefore r= {5 and

8inf = :-1, cCOR 8 = -"—_2. tanfa=a 1.
- Js -~ s é

3. r*=254144. Therefore r=13 and

cscl 1> secd 13-. coth i5°
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6. Therefore r 3™ Oax % 25.46
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Review and Preview to Chapter 6

4. Since y=1 snd r=3, x=y9— 1= 2{2. Therefore cow—:"%, and tan-;i-.;.

5. Since x=—11and r=2, y=y4—1=43.
-2 -l
Therefore cscd e and coté T

6. Since y=—25and x=3, r=.j25.+9=ﬁ.

-2 S, £
Therefore coséd bV and cscd .

7. Since x= —5 and y= —12, r-y!25+144—l3.

Therefore secf= —1 and ginf= —i3.

8. Since x==—3 and y=4, r’=94 16=25,

-2
Therefore sin“0-+ cog® =i+ S mZum |,

1
i = - - — — E I .ino - E . e 1 -— .
9. Since y=1 and r=2, x= —J4— 1 {3. Therefore ey e e tand

2

10. Since y= —1 and r=2, x—'h—l-uﬁ.
Thereafore 1+tm20-=1+§-=[%3]7-=m29.

Llor. ) W G SR
11. (a) sicd _¥ ¥ cscé (b) ey % [=neco
y
L1l x xsing _F_ ¥
(C) u.ns-;-:?-:cotﬂ (d) mo-g;-.x_-uno
cosd ¥ x__ . 2 2 yi4x? 42

. : 2 2
12. (@ 1+tan=9—1+:;—l;;%-'m :;;’:' € 1 o....czs

eo.’o_m’d+m’n’0_ 1

- 2
sin@ ainZf snte o< ?

(b) l4cot’bm1i
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Review and Preview to Chapter 6

EXERCISE 3
1.
;' y=gsinx
i .
0 _ 3= 2w x
-1 2
-24 ¥ =sinlx y=2dnz

3.
Ay v-mlx
i 2
EXERCISE 4
1.(a) iin%r—co:%—-z_a_if.;o (d) m%+2mt§__&+z(l)_z+i_:ﬁ

(c) sin®30"+ cou’u'—[%]’-l—["‘—;]?-%q-g_g
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Review and Preview to Chepter 6

(d) 4sin§+sec2:—r=4[%]+[ﬁ]2=2+2—_-4
{e) ﬁcosac'—csc4s‘+38in24s'={'3["7—5]-—{3-}-3[—“‘-?]2-3—43-]—%:3-{5

n tan%cos%csc%msecgtan§=(ﬁ)[i—=2][ﬁ]_[{ié)[ji]= {E—g
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Exercise 6.1

EXERCISE 6.1

1.

{a)

(b)

(c)

(d)

(e)

(r)

{g)

(h)

(a)

(b)

{c)

(d)

(e)

n

(a)

(b)

sin —I;E)'= —Sin('x-}-g.)::gjn(%):%

cos 8% w cosl X — I )= cos! ——)-=cosI-=ﬁ
tan( — &5 ) — tan(2F )= —tan(2x + i7 )= — tan(x—Z)=tanT =13
tanZ2X —tan(ex+ D)=tan(I)=1

E}

sin 240" =sin(180° 4 60" ) = —gin 60" = — =~

co8(—135")=c¢c08(180" — 45" )= — c0OB 45" = — _.l.;

tan330"=tan (360" — 30" )= —tan30'= — -
3

5in 495 =8in{ 135" )=2gin(180" — 45" )=gin 45" = ﬁ

cos 4 = cos(3F+ F)msin T =T

sin(——) -gmﬂ__mn(:nr T)==cos-7£==§
i 120 in 50 20 om0 =
tan(— )= — tan e — tan (Tt Fmeot T 3

1anS510° = tan 150" = tan(90° 4 60° ) == — cot 60" = -—ﬁ

cos(— 315" )= co8{270"+45 )= gin 45" = ﬁ

cosX+ coB{ X~ X)~CoB{X+X)—cog{ X )n=COSX—COBX+ COEX—cOBX =0

nnx+tau(1r-—x)+cot(§-—x)—tm(21r—x)—tanx-—tanx+tnnx+tanx-2tanx
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Exercise 6.1

(¢) sin(x+x)+cos (5 —x)+tan (§ +x)+tan (3F —x)

—ginx+sinx—cotx+cotx=0

@ sin(G +x)—cos(321-—x)+sin (%!—x })=COSX + BiNX —COEX == BinX

(e} sin.@ —%X)}+sin{*r —x)+sin (.-3.-;5 —X)+5in (27 —X)=cogXx +ginx — coEX—Binx =0

4. e .:"'s‘::(7"_'mz)tsin('!}'-—x)msi}::ic“{"mx
sec{X—X)}= 1 =1 _— _secx
cos(¥ —x) —COBX
cot{X¥—x)= 1 = 1 == — ot X
tan(7r—x) —1tanx
X \ 1
(b) CSC(?+X)”=m=m—-§—x*=SBCX
sec{X+x)= 1 =—1 o cscx
2 cos(§+x) T —Ssinx
cot E-f-x)= 1 = 1
cotlz tan(Z+x) —cotx
(c) cse{x+x)= 1 -1 _csex
sin(x+4x} -~sinx
sec{T+Xx)= 1 = 1 = --§ecX
cog{T4x) —COSX
cot{x+xX}= 1 S =cotx
tan{x4x) tanx
(d) csc(Z+4x)= 1 PN WS-~
z sin(i’}-i-x) —CcosXx
Y S 1 1
sec(= +x’_cos(§2!+x) prp cacX
ot (3 4 x )= 1 -—l
cot(F+x) tan(-a—z!-i-x) —cotx
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Exercime 6.1

10.

11.

{a) sin(x—*)=gin[—(X—X)}= —gin(X—x )= —ginx
(b) cos(x—%)-cos[-—(-::—x)]—con(g—-x)*sinx

{c) tan{—x— T )==tan{— (T4 X)) == —tan{ X+ x )= —— tanx

x 3X_ X

2

(a) sec(x43)m —mecl= -2 (b) csc( T —F)=—secg=—F
©) cot(Z4+X)m —tanF = — 43 {d) soc(x—%)f —sec = — 7
(¢) csc(F—X)m —gecT= — 2 () cot{—x+T)m —cot(x—T)mcotTm1
(@) cos(1r+x)cos(§+x) nin(%’!—x) ) sin(x—%: tan(x——%’—-"n
. CoB(X—X) ~ pec(X+x) COB(T—Xx) ' —tan(x+x)

—cosx(—sinx) __cogx _ —cosx_ —cotx

—r T EecX —=coExX T Ttanx
= — ginX — CO8° X =] + cot’x
- cse? %

2{1 —sinbsinc) = (1 —sinbsinc) 4 {1 —ginbsinc)
=[1—ginbsin(r—b)][1—sin{x—c)sinc]

== (1 —s8in’b){1 —sin®c)=cos’b+ cos’c
ginB=gin[{r—(A+ C)]=s8in(A+4+C)

b determines the point P(cozb,sinb) on the unit circle.
P’(ginb,cosb) is the image of P after 2 reflection in
the line y=x. Now P’ ig determined by %-—b and has
coordinate P’[cos(%-b),siu{%-——b)].’f‘herefore

sinb=cos(3—b).

b determines the point P (cosb,sinb) on the unit circle.
P'(cosb, —sinb) is the image of P after a reflection in
the x-axig. Now P’ is determined by 2x—b and bas
coordinate P’{cos(2x —b),sin{2x— b)]. Therefore
%in(2% — b)= —sginb.

184
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Exercine 6.2

EXERCISE 6.2

1. (a)
(b)
(c)
{d)
3]

(f}

(g)
(h)

(i)

\»

2. (a)

{b)

{c) |

(d)

(e)

(r)

tanx 4 tanx

coslacosa—sinZasina=cos (2a-+a)=cos3a
cosxcosdx 4 sinxsindx = cos{x—4x)=cos{— 3x)=cog 3x
sinScos2—cosS5sin2=sin{5—2)=s5in3

sin2mcosm+cos2msinm=sin(2m+ mi==s8in3m

tan2la 4 tan3a

1——tan?atnn3a=ta"(2a+33)=tan5a

tan7—tan9 _ Qv e sana
l-1‘~1.a|1'J'tanS’:_m"r7 9)=tan(—2) tan2

cos” X — Sin’x = cOS X COS X — Sin X Sin X == Cos( X + X }==co§ 2X

sinacosa+ cosasina=sin{e+a)==sin2a

| ten®x =tan{x+ x}==tanlx

cos®2 +sin"2=cos2cos 2+ sin2sin2=cos(2—2)=Ccos0=1

sin X =sin(3F + T )=sin2Lcos T +cos T sinl = g %
cos T =cos ({3 )=cos ’rcos—+nm‘—!sm-!
—1 i _ﬁ\l 1 —l_ﬁ
=———x—- ® —
Z \E+ z {2 24z
: tanX  tanZ 1443
tan{ —Zx)= —tan(3L 4 Xy — 2 —
12 1w 1—tanZtand 1—As
tan—-—tan {3-}-1

tan(—=7)=tan{ 3% — 2T}
12 227 14tanl tanﬂ' 11—+

8in 75" =sin(45+4 30)=sin45cos 30+ co5455in 30 = ?Xg

"I"1

coB(—15")=coB(30 —45)m=cos30cos 45+ 5in308ind5 =

185
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Exercise 6.2

3.

4.

S.

6.

(a)

(b)

(c)

(a)

(b)

{c)

(a)

()

()

(a)

(b)

{c)

(d)

x ®T .. % {5 l—ﬁ
sin(F —~D=sinFcos T — cos;-sm;-tq-l—;X%-—ﬁXT* e
x xox ¥, 1o _Ya—1
cos{— g__._).=.=c¢::»s cos sin ¢ 8in g zxﬁ_ zz(ﬁ o
x x
tan(_3X.2%, _ tang-—--tan?;,—_“ —G+1  _ —+1
0 1+ tanTtandT 1+ (—{X—1) 1443
sin(x —y)=sinxcosy —cosxsiny =X —IX S =¥ 220,18
cos(x+yl=cosxcosy —sinxsiny=ixXH{—IXG=tlimu
3.6 14
tanx+ tany it G s
tan{x+y)= = —s=3i=33
1—tanxtany 1-'3‘)(% 2
sin(x+y)=sinxcosy+cosxsiny=-§x:5-§+T—_:X:s—‘—:azT-He—

coB({Xx —y)=cosxcosy +sinxsiny = 2
tan{ ) tanx—tany %“3 —f—: 56
X Y ™ Ttanxtany 1 )\5—‘2-3—3

sinSO‘eoa20-'-cou50'sin2ﬂ'—in(50—20}=sin305=§
4z x
cos.’cosﬁ—-sm 81n21-=cos( +""') m%:%
A

ten7 4 tan8 .. ten45—tan30 _ y3_ ¥i—
1 —tan7'tang" 1+ tand5tan30 1+T.. T+
sms"cos +cosslmn51=-=sm("+“) = gin 3 =gin(X+ %)

36 36 18 12 4" &
sin—o cos,-{-con ' rX +ﬁ><2 por 4
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Exercise 6.2
7. sinla—b)=sin[a+{—b)]=sinacos{—b)+ cosasgin{—b)=sinacosb— cosssginb

sin(a—b) _ginacosb—cosasinb
cos{a—b) cosacosb<sinasinb

8. tan{a—b)=

sinacogb _cosasginb mina _ sinb
_cosacogh cosacosb__ COS8 cosb  tena—tenb
cosacosb+sinn§inb' +sina gindb 1+ tanatandb

cosacosb cosacosb COBRcomgb

tane+tan(—b%) _ tena~—tanb
1—tenatan(-—b) 1-tanstanb

9. tan(a—b)=tan[a+(—b}]=

10. (a) sin(X+%x)=sinTcoEx+cosTsinX=0co8x+4{—1)Binx=—ginx

tan2x —tanx __ 00— tanx

{b) ttn(21’—-x)=l+tan2’rtanx_l+0—m=—t.ﬂx
(c) cos(:}%—!—x)—cm%conx—singzzsinx—Ocosx-—(—l)siux--linx

(d) sin(%’r -—x)—sin%—*cosx—-—cos%!sin_x——cosx—()sinx.——cosx

{e) cos(%+x)=cos%cox—sin%sin,x:::Ocosx-—lsiux--ainx

intX inX Xeinx
. tan(1+x)==sm(2+ﬂ sm_z__cosx+coszsmx‘ COBX _ _corx
2 cos(%+x) cot%cosx—-:in%:inx —8inx

(g) sin(x— ¥)=s8inxcos X — cosxSinX =ginx{~1 )-—co-x('O);—sinx

11. In esach part let s+ b==x and a — b=y. Adding we get 2-—x+y-t—x';y.

Subtracting we get 2b=x—y=b=2% ; Yy

(a) sin_x—siny
=gin(a+b)-—gin{a —b)=sinacosb+ cosasin b—sinacosb-4-cosaminb

=2cosasinb

X4y _ . X—Y
=c 2CO8 p) Bin 5
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Exercise 6.2

(b) cosx+cosy
=cos(a+4 b}+cos{a—b)=cosacosb—sinasinb-+4cosacosb- ginasinb

=2cosacosh

. x+y _Xx—y
= 2co8 5 cos 5

(c) cosx—cosy .
=cos{a4+b)—cos(a—b)=cosacosb—sinaginb-—cosacosb—sinaginb

= —2ginasinb

X+y
2

= —28in sini———%&—

12. (a) sin60°+4 8in20"=25in40"cos20’
(b) cos70"—cos110" = —28inWsgin{—20)= —2(1){—8in20)=-2sin20°
(c) cos40°4 cos 80" = 2cos60cos( —20)=2(})cos20=con 20"
{d) sinbx—sin2x=2cosd4xsin2x
(e) sin 130" —sind40"=2cos85sin 45=%c0585'

() cosd4x-—cos2%~= — 2sin3xs8inx

sin(x —30") 4 cos (60" — x)#sinxcosmwcosxsinm-l— cosGOcosx+sin605inx

13. (a) sinx sinx
gsinx-—%cosx-{-:—,cosx-i-:‘;—;sinx 3ginx G
- sinx =Tsinx
x x 1—tanx 14 tanx
o tln(z—x)—t!n(z-l-x)-*l_*_(l)unx 1—(1)tanx
tanx tanx
_(1—tanxP—(1+tanx)* 1—2tanx+ tan’x — 1 — 2tanx — tan®x
tanx(1+4 tanx){1- tanx) tanx(1 — tan®x)
-———Atanx ___ _ —4
tanx{1l-—tan’x) 1-tan’x
Ix X
() Cosdx+cos3x 2¢°'z°°32_cot§

sin4x-—sin3—f’2¢ogl;l'.ing 2
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Exercise 6.2

14.

15.

16.

17.

18.

19.

1 1
sec{x—y)= - - = :
COSXCOSYy-+BIinXsiny —g{;x§+_Tlx-j§
- 1 - 15
—z2+ Va1 21— 44z
16
csclx4+yl= L == 1
ginxcosy -+ cosxsiny 1 + 1
CECXBECY ' BOCXCBC Y
_ cScXCScysecxsecy
T secxcscy +cscxsecy
sin(x+y +2z)=sin[{x+ y)+z)=s5in(x+ y)cosz 4 cos(x + y)sinz

=SiNXCOS Y COBZ + COSXSiNy ¢0sZ + COEX COS y 5in Zz — Sin Xsin yEinz

cos(x+y——z)-—-——cos[{x+y)—z]=cos(x+y)cosz+sin(x+-y)sinz

= COSXCOSYCOSZ—SiBXSinycoszZ 4 sinxcosysinz <4 cosxsinysinz

e I R

3

_ -—-249_0-}-44_1'5—2433_—1_ —eNio+o¥a—2430—1
60 = (7]

(a) sin(x-y)=sinxcosy+ cosxsiny
=sinx[9%—‘]+cosx(25in x)w(%+2)sinxcosx=gsinxcosx

(b} cos(x+y)=cogxcosy—sginxsiny
=cosx[9-%5]-—sinx(23inx)==%coszx—‘z(l—coszx)mécoszx-—2+2coszx

_cos’x—6 +6cos’x _7cos’x—6
3 3

2sin(x — y)=sin(x 4 y )= 2sinxcosy — 2 cos xginy =ginx cos y + cogxsiny

. . ginxcosy 3cosxsiny Binx giny
= sinxcosy=3coSXSINY = S crsy ™ CoSXCORY ™ CoBX ™ 3Cos

»®
«

= tanx=3tany il and only if cosy 0 end cosx»0
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Exercise 6.2

x - L l+tl.|'lx‘ 1—ta__ll§ 2=3 1—t 2
20. tan(4+x} Stan(‘ X)"l-tmx 31+tmx. = (14 tanx) { anx)

= ] 4+2tanx+ tan’x=3 —6tanx+ 3ten’x = tan‘x—4tanx +1=0

Therefore tanx =1—:t-;—6.:4- -2 443

21, {(a) cos(§}+x)+sin(34lr—'x)-——Lcosx——liinx+-}_5cdsx+4-l—asinx—0

¥2

x x

(b) cos( x)sac—l-i—-sm( x)csci-i
—[cos cosx+sm*smx]ue [sm COE X — COB = §in X ) c8C &
12 12 12 12 12

=cosx+tani%sinx—cosx+cot%sinx
l—-—

x x 'r ﬁ—n
=-=smx[tan +cot12 where tan(;)=tan{3— ) ,‘— ﬁ-i-l

3-1 341y . 3—23+1+34+2¥3+1 :
=slnx[ 3+1 \E‘ l] smx[ 31 ]-=4smx

gin(x—y) in(z—x), sin(y—2)
(c) W'F%‘%*‘W

sinxcosy--cosxsiny+ 'sinzcosx—-cogzsinx+siﬂy¢08_2—cgiy5inz
COBXCOS Y COSZCORX COSYCOSZ

=tanx—tany -+ tanz— tanx 4 tany — tanz =0
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Exercise 6.3

EXERCISE 6.3

1.

2.

6.

(8) cos2(2x)==cos’2x — 8in’ 2x = 1 — 28in* 2x = 2co08” 2x — 1

: - duin 3 3 - otan3x
(b) sin3x = 2gin 5 coB5X (c) tanéx T tariim
(d) smin %x = 28in %x cos %x (s) com %x - coB’ %x — min? %x
2tan(—Ix) —2tan(ix)

f t. —_—Tx) ==
(D tan(—7x) I—tanz(-——x) l—tnnz(gx)

{a}) 2sin3fcos38=zginél (b) 6sinfcomf=3gin28
1.8 .8 1. 39 . 230
() 58inZ coss = Zsin 9 d) cos’ 5 —gin? 5 =cos 30

(f) 2cos? %o —1=con70

(S 11 -]

(e) l—2sinzg=cos
(g) 8sin’20— 4= —4({1 —28in?20)==—4cos4p

(h) 1—2sin=(§—§)-=cosz(§-§)-con(g-—x)-sinx

Sin20=28infcosf=2XIX T m "'2‘ . co820=2con’f — =2 X E—1=l

Since 5in20 <0 and cos28 >0, 28 is a fourth quadrant angle.

$in26 ~25infcosf=2XEXE =12, com20=]—2sinfm1—2(13)=— 112
Since 8in26 >0 and cos28 <0, 20 is in the second quadrant.
Bin 40 =2s8in 20 cos 26 =48inBcosd(1 — 28in? 9)—4)(2 ’E(l— X") "‘—X,--'.‘ﬁ
=1 1 - 1 - s 26
cac 20 8in28 2ginfcosd 2)(.—,5{;‘)(% N
Bec 2= o820~ Zoos?o 1 oy R
2ians 1 4
t. 2.-—-—“'--—
& 1—tan’s 1-1 3
2tana2 2%
-—_2lanls _ 1—tan®a’ __ LATS L —ey —9 T2 24
tanda I— tan®2s 1_[ ztana = EpPatie el Tk
1—tan®a
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Exercise 6.3

9. (&) Rin39=gin(2040)=gin20co58-+4 cor20xinf
w 2gin0cosdcosd+ {1 — 28in°0)min =2 gindcos’ 6+ &ind — 28in*0

= 28in0(1 —gin’0)+ gind — 28in" 0= 38inf— 48in’ 6

(b) cos30==cou(2048)wco28conb—gin208ink
=(2cos20—1)cosd— 25infcosfmind~2cos’d—cos®— 2cosH%in’ 0
w=2c08°8—cog0—2cos0(l — co8’0)==4cos’— 3cogd

2tané
| —<2205 _ ftanf
. ten26+tanf _ |- tan?0
(c) tan 30=tan{20+6) = —rry — 2808, ¢en0
1—tan“é6

2tanf+ tan@— tan0

- 1 —tan’@ . 3tan8—tan’e
1—ten‘g—2tan’d 1-—3tan’6
1—tan’f

(d) cosdbmcog2(20)=2cos’20 —1==2(2cos’d—1F—1
=2(4cos*®—4con’0+1)—1=8con’8—8cos’8+1

10. (a) coml35 =1—2sin?67L = — L1 2gin?67) = 2sin267-’2-’—1+ﬁ

42
- w2670l 4L o gnterir a2 | ngrien [{241
z2™3 2& z 243 2 243 _
1

(b) cos225' =2cos?1121 —1 = — L m2cos?1121'—1 = cos?il2t =l
Pt - ez t-i-3h

2-1 21

- cog’l12 m it = comll2)=m— 2
*242 : 242

2tan22.5  j.. 2180225 1 440?22 5=2tan225

(c) ttandS =
¢ " 1—tan®*225 1—ten®22.5

. —24+J4+4
"= Qmetan?22.5+2tan22.5—1 = tan22.5-_2_:_t_2__t
- tan22S5= —14 42
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Exercise 6.3

— )= i X 1 _ in®(—X i ? x 1

(d) cosf %)—1-—251!12(—-8-) = —E—l—2sm (—g) = 2§1n (—§)—1—-—h..
a2 Xy _ 1 i . x {2—1
sri—g)=3 242 = sinl=g)= 242

' 1442
(e) cosX=2cos’X-1 = J._+1=2c0321 - cosE= |-L +.1.= ol K
) R 87 BT \a 2T\ 2l
x
cos5+1
T —2cos’ X — x _ 8
coss———‘.cos 1€ 1 = c0516 3

(f) tan135=—-2tamél5 _ _,__ _2tan67.5

] = 2 = tan’67.5—2tan67.5—1=0
1—tan“67.5 1-—tan“67.5

2 444
tan67.5=-——t,)—+- =142

tan67.5=2ten 3375 _ ;5 2tan 33.75
1 —tan”33.75 1—tan®33.75

(14+2)ten?33.75+ 2tan33.75— (1 + Y2 )=0

tang3s. —2 V41427 —244444+80+8_ —1444+212
200+42) — 2(1+42) 1+ 42

11- (l) coaﬂsl—zsin'?% - 281n2.__“1_cose = sin%-i II—SOIQ

(b) cose—_~2coszg—1 = 2coszg~=1+cos0 - cosg-i.‘ll_‘i'_;_‘?.';s
) .8
sin2
() t,,.ﬁr_.__,?_:i,ll—_ﬂ_ﬂ
2 cosg 1+4cosf
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12.

13.

14.

15.

16.

17.

18.

IN

’——_ I 1+

(a) sm—_. + |L=soex = s
P '1+cosx_ .,Il"-g___ _ 1

(b) cosS= — /5 —=— 2_13.__&_ =

(c) tan .\Iiigc’se 1-—-— - "’-15-=--5

(a) sin20=2sinfcogf= M—M—M

cosd sec’® 1+ tan®@
2 2
(b) cos20=2cos5’8— 1= 22_ — 1 2 —— =--2_““+t:,“ 9)__:1-tan20
secf 14 tan~8 14 tan“é@ 14 tan“@
sin2x _ _ 2sincosx = SINX _4o0ny
1+cos2x |4 2cos’x—] COBX
1—cos2x _ 1—(1—2sin? x)___2sin’x EiRX L
sin2x 2BINXCOBX  2BiNXcCosx CO8X
l_sinzx
1—tan’x _ cos"’_x_&coszx—sin’xtcos2xgcos2x
1+tan’x +sin2x coB’ X + sin’x 1
cos® x

coB0+8inf=% = (coB8+8iNG =3 cos”8+8in’ 0+ 2sinfcosf=3
14+8in20=3 = 5in20m — 2

and cogfd —sinf ==

If cosd+sing=it 3 s E

Add the two equations; 2cogfa=1 = cog@a=}

Subtract the two equations; 28in@= ﬁ = ginf= -"'—2-;

sin28—2sin9cm0-zxgx%_$
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19. 2a=2—b = cos2a=cos(3—b) = 2cos’a—1=sinb = cosza—ﬂ—n%i! -

cosa= 4 ':-i—ginb

2 &
2tans £E_5 2tan2a € _ 120
20. tanla=—<""05 =2 =23 tanda =208 — 5 120
1—tan’a 2 2 1—tan®2e 3 B¢
120 1
tan(‘h___b):_ggnhl——tunb - _i1% _ E38 =120><2ao-—-uo=zos£n=1
I+tandatand , 4% 1L 1sXzasfiz0 29561
21. secd4f—sec20=2 = —1__ L __3 o cog20—cosdb= 2cos20cos4d =
cos48 cos20

cog20 —(2co5°20—1)=2co0520(2¢05°20—1) =
co520 —2cos?20+1=4cos°20 —2¢cos20 = 4co8° 20+ 2co 20— 3coB20 —1=0 =

(cos20+1)(4cos’20—2co820 —1)=0 =
Therefore cos28== —1 = 2coE’@—1=—1 = cos’8=0 which is not posgible

within the domain.

J4
0rcos29=2:h §+16-2i8243=#’ - 2c0020-—1-1-—m-i4”§ .

cosze_—..é_:i:ig
8

22. sin’(-g-}-g}—sm2 & —%)

{oin® ) x_. 0 T 0 Kainl
-[sm-s-cosé--}-cosﬁsmi]’— [smﬁcusﬁ-—coa—s-smi}z

- i — — — 3 —— — 3 - —— — i -_—
281118C08200888ln2 [ 281“8008260888“12]

" ’t 8 l -1 o H ,‘ }[ H B o 3 “ ~ 1 a
=4 gin —8 6052—008—8 s1n 2— = 2gin -—8 cos-8 28“!560’2—'-813—4 Bllle--—r.ﬂlo
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Exercise 6.4

EXERCISE 6.4

9‘

10.

1 1—cos’x _sin’x__ sinx . -
E8CX —COBX = z5a% cmxnwtm*cmxmnx—nnxtanx

com'x —sin'x = (cos’x —gin’ x ){com’x + Bin’x )= (1 —gin’x — 2in’x ) (1 )= 1 — 2minx

: 2oy win?
cac?x +gecix = 12 + 12 -Co8 Xt 8N X 1

. — 3 — — == c8c” x s’ X
gin’x  cos’x min’xcos’x  sin°xcos’x

coB*x coa’y +sin’x sin’y +sin’x cos’y +sin’y cos’x

= cos’x(cos’y + sin’y )+ gin’x (8in’y 4 cos’y ) = cos®x + gin’x = 1

sec®x —sec’y = 1+ tan’x — (1 4 tan®y ) = tan®x — tan®y

tan x - t_any_.tanx-i- tlny_ tanx+-tany
cotx+coty 1 + 1 tany + tanx
tenx  tany tanxtany

- tanx tany

(8ec x — coBx }){CBC X — Bin X ) == s8¢ X CBC X — H6C X Bin X — COBX CBC X + cog X Bin X

1 — gin’x— cos’x + cos’x &in’x
COE X 8InX

- 1 sinx _ comx ,
comxminx COBX " ginx | COBXSinX =

L1- (8in®x + cos’x )+ cos’x min’x

XBInX = COBXEINX

tan x Bin x min x cog’x
= =T cosX

Z 7 - gin X COB X
l14tan‘x cosxsec”x

and

cou®x +8in’x == ( coa’x + gin®x ) ( cos*x — cos’x min®x + sin*x)
- (cos*x + 2cos’xsin? x + gin*x ) — 3 cos’x sin®x
= { cof°X + 8in’x }* ~ 3zin®x { 1 — min®x ) == 1 — 3min®x + 3sin‘x

sectx —tan®x = (sec®x — tan’x)(sec'x + mec®x tan®x 4 tan*x)
= (1)[(sec'x — 2s0c®x tan’x + ten"x )+ 3sec?x tanx )
== ( gocix — tan’x )® 4 3sec’x tan®x = 1 + 3mec?x tan’x

ain(x+y)_ninxcony'+cosxniny cogx Biny
sinxcosy sinxcosy =1+ gk couy — 1 +tanycotx
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11. cos(x+ y)cosy+sin{x+y)siny
={coSXCOBY —sSinxsiny)cosy 4 (sinxcosy + cogxEiny )siny

. . . . -2
—COBX COS'y — Sinxsinycosy-+ sinxcosysiny +cosxsin’y
= cos x ( cos’y + sin’y )=cosx

in(x—y)_ sinxcosy-—cosxsi i i .
12. 5‘."‘5:8},3’ - zosy sxsmy=smx—cosxcf——;§=-smx—cosxtany

13. cos(3—f-+x)+sin(377r—-x)=(cos-az'-xcosx—sina-;—’rsinx}+(sin§}cosx-—cos:-’;-xsinx)
1 1 _. 1 1 ..
=-—--COSX-- =BiNX+ +=cosX —( — -=8inx)=0
42 {2 N2 2
l+tenx }—tanx
x x — nx
14 tm(2+X)_t“(I*ﬂ=l—tanx 1+ tanx
tan(§+x)+tan(1-x) 1ttanx 1 tanx
4 l1— tanx 14 tanx
inx
_(1+tanx)®—(1—tanx)® __ 4tanx__ 2tanx ==2g'l’2x==2smxcoszx—2siuxcosx
(14+tanx)’+4+(1—tanx)® 2+4+2tan’x 1+ tan’x sgec?x - COFX

15. sin(x+ y)sin(x—y)=(sinxcosy -+ coBxsiny)(sinxcosy — cosxsiny )
= 8in’x cos’y — cos’x 5in’y = { 1 — cos’x ) cos’y — cos’x {1 — cos’y ) = cos’y — cos®x

_ - 2, 4o 2

16. tan(x+y)tan(x—-y)-t“x+t“y tanx—tany tan“x — tan“y

1—tanxtany l+tanxtany-1_tgn?xun2y

- 2
sin’x __ sin’y
coB’x cos’y _ sin’x cos’y — cos’x sin’y
1 — Sin’x sin’y cos’xcos’y — sin’x sin’y
cos’x ~ cos’y

_ 5in’x (1 —sin’y ) —sin’y (1 —sin’x) - sin’x — sin’y
cos*x (1 — gin’y )~ sin’y (1 — cos’x) cos’x — min’y
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17.

18.

18.

20.

21.

22.

24,

tanx=tan[(x—y)+y]== It:“t(n:(_x}:');;::"y"

8in Sx = gin{2x - 3x )==gin 2x cog3x 4 cos 2x sin 3x
= gin 2xcos{ X+ 2x )4 cos2x 8min (x + 2x)
= gin 2x(cos X coB2X — gin x 8in 2Xx )4 cog 2x (8in X co8 2x -+ comx 8in 2% )

=ginx{cos’2x — 8in?2x )+ 2 cos x cos 2x min 2x
Bin(%-x)cot(%+x)—cosx(—tanx) acocx%g—'-;—(’—‘—. —sinx

cos{—x)4cosE(X—x)=cosXx—cosx=0

and cos(*+x)+cosX= —coEX+ coEx=0

. X
sin(x—x) °°‘(_2_ x) CoB(2X—X) _minx tanx _COEX _ COSX ,_ oiny

tan(x 4 x) tnn(%+x) sin(—x)  tanx —cotx —ginx cotx

x
gin(—x) _tan(§+x) cogx __ —SinX__ —€OtX , COBX 3 . 1.(].m3
gin(x <4 x) cotx Sin(§+X) —Binx cotx ' COBX

csc(X—x) com(—x) _ cscx COBX _ —COBX COBX =¢°'2x-cotzx
sec(® +x) 008(%‘*‘!() —8ecX ginx  sinx —BinX gin’x

cos(-gr—-{-x)sec(-.—x)tan(r:x) _—Binxnacx(—tanx)-_l.
M(2W+x)nin(1r+x)cot(’2-'-—x} sec x(—sinx)tanx

sin(wvx}cos(‘r-i-x)tan(mr—-x)_ linx(--cosx)(-wt_anx)
sm(%+x)m(§§—x)cot(%+x) — cscx(—secx)(— tanx)

- sinxlcosx = —Bin?xcos’ x = ~ Bin®x (1 — ginx )= — gin?x + sin'x
—sinxcosx
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2. - Sin2x _ 2sinxcosx _ 2sinxcosx __SiNX __4.ny
14cos2x 14 2cos’x—1 2cos’x cosx
2X__ X
2? l+c°sx=1+2c:s 2 =°°52=cot§
) sinx in % X X
2sin 3 cos 3 sin 5
28. 2csc2x= 2 2 =_1 l__ csCXSecXx

sin2x 2sinxcosx sSinx COSX

_ 2 2 _1—tam®™x_ 1 _ it fa
29, 2cot2x= Bk~ Dtans = tanx —tanx tanx=cotx —tanx
1 —tan®x
30, _Cos2x _ cos’x —sin’x _ cOS°X — Sin’x

I1+sin2x 142sinXcosX  sin®x 4+28inx cos X + Cos°X

=(cosx—sinx_}(cosx+sinx)
(sinx+ cosx )?

= COSX—SInX

X oy l—tanx __~ COBX
Cosx T sinx and tan(4 x) =

14(1)tanx 1+§mx_cosx+sinx

1—sin2x _ sinx — 2sin x cos x + cosx
cos 2x cos’x — sin‘x

31. sectx—tan2x=

- (cosx—sinx )’ L COSX—S§inX
{(cosx—sinx){cosx-sinx) cosx-+Sinx

1—cos2x+sin2x 1—(1—2sin’x)+ 2sinxcosx _ 2sinx(cosx+sinx)

32. 1+6082X+Siﬂ2x-1+(2c052x—1)+23inxcogx 2cosx{cosx-+ginx)

33. cos2x(1—1sin"2x) = (1— 2sin?x)(1 - sin’x cou’x)
= 1 — sin®x cos’x — 25in’x + 2zin*x cos’x
=1 —gin’x (1 — sin’x ) — 2sin®x + 28in*x {1 — sin’x)
=1 — Bin®x + sin*x — 28in’x + 2sin*x — 28in®x
"= (1 —3gin®x + 3sin"x — sin®x ) — sin® x

= (1 —gin?x )’ — Bin®x = (cos*x )* — sin®x = cos®x — gin®x
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34.

3s.

37.

39.

41.

4(cos®x + sin®x ) = 4 ( cos®x + sin’x ) { con*x — cos*x sin’x -+ gin"x )
=4(1)[({cos*x + 2cos’x 8in’x + sin"x ) — 3cos®x sin’x |
=4[{cos’x + sin’x }* — Igin’2x } = 4(1)? — 3(1 — cos*2x)
== 4 — 34 3co8*2x = 1 4+ Icos?2x

2X
—28in¥ ¥3 cos: 2 X4tcos 3

—2gin¥cosX sin?X
lmsinx,_l 2sm2cos2=sm2

Sec X — fan y =
TOB X 7% TR 7% _
cos” S —sin’3 cos” - — sin® 2
(sxn—-—cos )2 —-sin’—2‘+coa§ —tan%-}—l
(division by cos-)

(cosz-sm’z‘)(cos +smx)# smx-lv-cos?- 1+tnn§

x X X
tnnz—-tani _1—tan§
and tan(———) N % = X
+tlnztan-j 14 n-2-
sin2x cos X 2Einxcosx COS X sinx 2'm2.""'.":'82_'“"2mt X
T OB R T o B T T T eces ™ e = L £ nn2

1+coe2x 1+4cosx 14 2cos’x—1 1+cosx 1+4coeX  2cos 3 cos3

sin’x 4 co8'x = sin?x + (1 — gin 2x )2 = 8in?x + 1 — 28in’x + gin'x == (1 — 8in?x )+ sin*x
= coB’x + gin'x

(tan x—1){cotx+1)=1+ tanx —cotx — 1 = tanx — cot x

sin x tan’x cot’x = sin x tan®x cot?x cot x ~ ginx %;x = COB X

008 X
sinx

(smx+cosx)(tanx+cotx)-==m“ $+cosx+sinx+

i 2 2 2 2
Sin“X-+cos"x , sin“x+ cos‘x 1 i
~Teesx T gnx - ooEx T gy T secx+cscx

sin’x ( cac’x — 2c08%x ) = 1 — 28in?x coB?x = 1 — 28in?x (1 — gin?x )= 1 — 2min?x +28in‘x

= (1 — 28in’x + sin*x )+ 8in“'x = (1 — gin?x )* + sin"x = cos*x + sin'x



Exercine 6.4
42. sin®x + cos®x = (sinx + cosx)(sin’x — BinX coBX 4 cOB°X )

=(sinx<+cosx)(1— sinxcosx)

43. cos(i’-rz--—x)sec%-—sin(llz—-x)csclfi

= in X si inX —cos K si
“cosucosx-{-smlgsmx_smncosx foslgsmx
== x g
COSﬁ. Blﬂﬁ
X x 2, X inX 2K -
_smi—zcosﬁcosx-{—sm i-:ssnx-cosﬁsmlzcosx-i-cos ﬁsmx
- X pin X
cr.)sl251n12
- . 21 21
_smx(sm 12+cos 12-)=5i“x=4sinx
lsinZ 1
276 4

tanx—teny ., tany—tanz
14+ tanxtany '14 tanytanz

44. tan(x—y)+tan(y— z)=

_tanx+{tan xtanytanz —tany —tanzytln Z<4tany +tan2ytan x—tanz —tanxtanytanz
(14 tanxtany)(l+ tanytanz)

__(tanx——_tanz)+tan2y(tanx-—tanz)= sec’y{tanx—tanz)
(14+tanxtany )(1 4+ tanytanz) {l14+tanxtany){l+tanytanz)

45. EBinBx = 28ind4x cos X =~48in 2x cog 2X cos 4x =88in X cos x cos 2x cos 4x

46. 1—2sin2(§-—-5—‘)=cos2(§—-§)-=cos(§—x)=—sinx

47. sin(x+yl}+sin(x—y)=sginxcos y+ cosxsiny-sinxcosy — cogxsin y

- 28iNXCOBY
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sin(x-—y)+sin(y—z)+sin(z—-x)
sinxsiny ' sinysinz ' sinzsinx

__sinzsin(x—y;+sinxsin{y—z}+sinysin(z—X)
- SinxXsinysinz

=SINZSINXCOBEY —SiNZcosXBiny + SINXEInycosZ—SINXCOSYEINZ

4 BinyginZcoEX — SiNy COSZRINX

sinxsinysinz
)

49, tanx--tan{x -—x)+cot(§+x)=tanx— tanx— tanx = — tanx

and ten(2x —x)= — tanx

50. sin (-'f,-'+x)cos(‘r-x)cot(3%+x)=cosx(-——cosx)(—tanx)

o

and sim’%-—x}sin(%;—*-—x)cot(-§+x)=ct:sx(—cosx')(—tanx)

51. tan(%—x)-—cot(;-%—x)+tan(21r--x)—co1.(1r—x)

=cotx—tanx—tanx 4+ cotx
ol—tan’x _o2—sec’x _4~—2sec’x

= J(cotXx—tanx)= tanx tanx tanx

tanx + tany +tanz
tani{ix+yj+tanz —tanxtany
- = f - E
52 tnn(x—f-_y-i—z) tan[{x+y)+2] T—ten(x4y)isnz 1—t°“x+t'“ytanz
l—tanxtany

tanx+tany 4 tanz—tanxtanytanz

- I—tanxtany
l—tanxtany-— tanx tanz — tanytenz
l1—tanxtany

- tanx 4 tany 4 tanz —tanxtanytanz
l—tanxtany—tenxtanz —tanytanz




Exercine 6.4

53, csc¥( %-—» % )= sec’x

-2
and 1 +sin2xcsc2(325-— x)=1+sin’xsec®x =1 +fi—'é~}x= 1+ tan’x = sec’x
x* X_ .y i+tanx 1 —tanx
54. tan{z+x)+tan{4 x)bi—tanx+i+tanx
==__1-f-i.‘t.nn:~:—l~tauzx+1———2tamx~{~tan2x
1—tan®x
2
_2(14tan’x) _ 2sec’™x _ _ cos’x _ 2 — 2sec 2x
1— tan’x 1—tan°x cos’x—sin‘x COE2X
cos’x '

. . e - : P4
g, l—sin2x 1—2sinxcosx  COS'X—2sinxcosx + sin’x
cos2x cos’x — sin’x cos’x — gin’x

{cosx —sinx)?
(cosx—minx)(cosx -+ sinx)

= COSX—sinx . COSX+sinx__ cos’x — sin’x cos 2x

cosx+Sinx ~ CO8X+SINX rog®x 4+ sin’x 4 2sinxcosx - 1 +5in2x

56, Bndx_ . l-—cosdx  2sin2xcos2x.l—cos2x_1-—cos2x__ 2sin’x

e — e ——— A e t—rerr— I ‘mt——————— Y. r———————_—

1—cosdx cos 2x 2gin®Ix cos 2x sin2x  2sinxcosx

Bin X

cosx“t‘“x
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EXERCISE 6.5

x 2% =X 5x =3X Ix
1. (a) x=3,5 (b) X=3 3 (c) x 3 3
_2x 4x =1z Uz _X 2% 4x 5x
(d) x=%, 3 {e) x 5’ € ) x=3, 3' 33
2. (@ :|:=--.37"r

(b) tan’x=tanx = tanx(tanx—1)=0 = tanx=0 and x=—7, 0

or tenx==1 ami'x---—:—’}‘E

(c) sin*x—sinx—2=0 = {sinx+1)(sinx—2)=0 = sinx=—1 and x-=—§

r

= Binx= —--2-3 and x = .-—‘%K' ._l:;

3 3 S5x

2 2 3 S B -2k _ X%
(e} dcos“x 3-ocosx-=4-cosx iznndx 2 -

(d) sin’x= %

(f) 2csex—1== 43 = 2eBcx=—2 = cscx=—1 and xa==—’2—r

3. f(a) sinx—sinxtanx=0 = ginx(] —tanx)=0 = sinx=0and x=0, x

or tanx=1and x=§

(b) minxtan3x=0 = sinx=0and x= —1x, 0 or tan3x=0, 3xe[~3%,0] -

= 3X= ~3%, —2%, —7,0and x= —1x, _2._31_' .....*3.,0

(c) 68in°x—ScoBx—2=0 = 6—6cos®x—S5coBX—2=0 = 6cosX+ Scosx — 4=0

- (3coax+4){2’conx-—l)—07 - _cosx-:%and x-%. ‘%K

(d) ﬁsinx+tanx—0 - ﬁsinx+:‘i;;§-=0

x» ﬁsinxcosx+si_nx-=0. iff corx %0
= sinx(ﬁcosx+l)-.0 = ginx==0 and x= —x, 0, ¥ or wﬁcocx+1-—0

= COEX == —»Tl;md Xm= ._371', _3%

(e) cos®*x—3gin’xm] w 1-—gin®x~— 3ginZx =1
= ginX=0 and xX= —2%x, —x, 0, x, 2%



Exercime 6.5

{f) 2tanx=secx = %‘%’%‘%‘W&T - sinx-—% iff comx»0 and x——lél, —1‘:5
4. (8) coB2x =CcoS’Xx = 2c08%%X — ] = COB’X =» COE’X =1
»coEX=4land x=—7, 0, or ¥
(b) sin2x——-=cosx—o2sinxcosx=cosx = cosx{28inx—1)=0, xE[—%.%]
_X -l -
= coEX=0 and x 5 5 T or sinx 3 and x 4
(c) cog’x —2sinxcosx —sin’x =0 = COB2X —8in 2x =0
= SiN2X=COB2X = tan2x==1 = -2x—§ and x-%
(d) tan2x=8cos’x—cotx = —:Zt—“l’,‘f—_—acoszx—cotx
1 - tan“x
= 2tanx = 8cos’x — cot x — 8sin’x + tanx
= 0==8cor’x— 8sin’x — cotx — tanx
-2 2 .
- 2, poi.2,  BIN X 4 COB'X - 2y givZey_ 1
= (= 8cor“x — 88in*x —cssxEnx ™ 0= 8(cox“x —gin“x) Py

= D==4(2ginxcosx)({cos’x —sin’x) —1

7 -1—4sin2xcos2x-1-2(2sin2xcos2x}
- =1 - dy=X 5% Sz
sin4x 2, 0<dx <27 4x 5'E and X~ 24, 5¢

(o) tanx4sec2x=1 = g‘i,';’;-l—c—o-;;z—-l = %in X cos2X + COB X == CO8 X COB 2X
= ginx(1—2ain’x)+ cosx — comx (1 — 2sin’x )==0
=8in x — 28in°x + co8 X — cog X + 28in° cog x =0
=ginx (1 — 2ain’x + 2sin X cos X )= 0
= SinX(coB2X 4+ Bin2x )= = ginx =0 and x—Q Oor COR2Y == —gin 2x
- tanlx = —1, '

__1 3x - X 3x
—RL2X <X = 2x r O i and x 3 8

(f) 2Asin*x +cos*x)=1 = 2[(min*x+ 22in’x cos®x + cos'x ) — 2zin’x cos?x |=1
= 2(gin®x+ cos®x ' — 48in’x cos’xmx] = 2—gin?2x==] = BN 2xe=1
= gin2x= 41, —27 <2x 2%
X X I

w Oxem —3X _X X 3X -3 _X X 3%
2x T' 2, 2,-7'81153 4' 4’ z, 4



Exercise 6.5

5.

7.

.2 .
2tanxcos’x+sinxtanx— 2tanx=0 = kinxcosx-k%—%%—é‘%mo

= 2gin X (1 — 8in’x ) + 8in?x — 2gin x == 0 = — 26in°x + sin’x =0

= sin’x(] —28inx)=0
1 11 7

= ginx=0 and x=-2%, — %, 0, %X, 2% or sinx==§ and x—= —6" T & L

3

- JE |

_24 _ 2anx _ 24
tan 2x 7 1— tan®x 7

= 24tan‘x — 14tanx — 24 = 0 = 1 2tan’x — 7tanx — 12 =0

= (4tenx+ 3)(3tenx—4)=0 = tunx:—-% , Sinx= j:g and cosx_='-“t:§

=3 ginx= 4.2 -3
or tanx 3 sinx j:sandcosx :Fs

(a) sinx=% = x=0. y=ginx is below y=x for x >0 and y=sinx is

above y=x for X <0. y=x is tangent to y=sinx at x=0.

(b) cosx=x = x=0.75. The approximation is obtained by graphing
y=cosXx and y=x on the same set of axes and estimating the value
of x at the point of intersection. Now cos(0.75)==0.732.

We can improve our approximation by examining values close to 0.75

using a calculator. cos (0.739)=0.7391.

{c) tanx= —x = x=0. This is the only point of intersection of
v=1anx and y=—x in the interval [—.-%,%];

{d) cosx-m§ = X==1.17. The graphs of y=cosx and y= —’-; meet
close 10 x= —1.2. We then used a calculator to improve our spproximation.
If x= —1.17 con( —1.17)== 0.3902 and — :l3-3-2=‘=0.39.

(e) Binx=x8inXx = ginx-—xginXx=0 = ginx(l~—x)=0
= SinX==0 gnd Xx=0 or x=1.
"Grephing y=sinx and y=xsginx on the same set of sxes illustrates that
there are only two pointas of intersection in the specified interval.



Exercise 6.5

(f) tanx=2x = x=0. The graphs indicate two points of intersection in
the neighbourhood of x=1.2 and x= —1.2. We use a calculator and get the

improved approximations x=1.165 and x= —1.165.

8. Squaring both equations we get x°sin’A -+ 2xy sin A cos A + y?cos®A = p? and
x“cos?A —2xy cos A sin A + y*sin’A = q°. Adding the equationsgives us
x° (sin®A 4 co8%A ) + y?(cos?A + sin’A )=p° + ¢°. Therefore x>+ y?=p°+4+q%.

9. p’= sin’A+2sinAcos A+ cos’A=1+42sinAcosA = p’—1=2ginAcosA
= q(p°—1)=(tanA+cotA)2ginAcosA

- sin?A + cos®A

cos ASin A X28inAcosAm]l X 2= 2,
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6.6 Review Exercise

6.6 REVIEW EXERCISE

1. (8) sin(x+y)=ginxcosy4cosxsiny=3ixX—3 4+ IxXE= «;:'w -
tanx—tany i+5 _ets
- 37Tz Y
(b) tan(x_y)-:l-i-tanxtany TFIX o =3—20 16
(c) cos2x+y)=1—2sin*(x+y)m1—z[ - Zp=1 ~ L. 204
3 137 ein X _ _X\__ x LeinX
2. (a) sin i3 sm12 sm[ ] [sm c:ml6 cos4sln6]
_____\,:I__-li 11 —N3+41
TR
~11x T x x
(b) cos[ ] cos( t]s—coslz cos[-4- ]-= [cos—cos 6+smzsm
_—tx¥_ 1y =
=77 ﬁxz 2z
x x L
(c) —tan{—3 ]-unlz-tan[§+% -unz_+itan5i-l+"f§ ‘rat:
l——tanztan—s— :—ﬁ
(d) sinlS =gin(45— 30)-s:u45cos30—-cos453m30w=r ﬁ J.X‘ 43{;1

(0) cos(—75")=cos75=—cog(45+ 30)= cos45cos 30 — sin458in 30

1~ ﬁ__ Y 1—1

TR

_ . tan60+tandsS ﬁ-{-s ﬁ—}-l
® tan105"= —tan (60+ 45) = — 60 tan 45 i—Vs de—1

x

6

)



6.6 Review Exercise

3. (a) sin2x=2sinxcosx=zxgx :;1.;

(b) cos2x=1 ——2sinzx=1—z[§]2=1-w

2tanx

{c) tandx = = -t

2
1—tan“x 1— 7% T

4. (a) coax=1—28in?Ee;

2x o A5 omin?

X o 1-—2%i 2
(c) cos3 1—2sin i =3

5. (a) cos225'—l-—2sin2112%' - —L
: ‘1-0‘__'_ 4—2+I
mn1122 o

(b) cosa---2cos 3

1 —l—-2sin2112%" - 281:12112%'—1

2

—1 = 26082—-=—+1 - cosg-

{2

24

26~ 28

1
+ i
32

1442
22

3 3
2tan== 2tan=-
3x__" 8 e 8 23% __ 3 _ (=
(c) tnn4 N = —1 PR = ten 5 2t.u|8 1=0
B 8
3 3r
2 2tan=— 2tanx>—
- tan38—?‘--—‘_"+‘-:+4'z Now tandfm —— 16 142 =—18
I —tan‘== 1—tan“==
1 16
= 0=(1+{2)tan* 3T+ 2tan T — (14 42)
. '—z+,|4+4(1+24_+2) —2 + 1s+sw|_ —24 2444242
16 2(14+2) 2(1442) 2(1+4+4z)

3 __ — 14 a4 242
15 1+42

= tani—
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6.6 Review Exercise

6. f(a) uirl120‘-u=sin(180—-—60)-131‘1:60—"T5
{b) cos%z-zcos(h' )m-cos'g -vra

(c) tnn[———%‘x]— --—tan{21r+§)--—tnn %-— —-ﬁ

= Ix =z

x

7. (W) tin[-?l]___nm-e---—lm(-i-——)-c:ol-i—%

(b) co8495 =coB135=cos{90+4 45)m= — gindS = —

‘Jl"‘

(e) hn%—tnn%‘—un(%+§)- —cot %_ —1

- - 1 _cos’x —sgin’x _ (1 —cos’x )+ sin’x
8. (o) csc2x—cot2x 28inxcosx  28inXcosX 28in X co8 X
2
2sin“x s:mxatm,“c

L -
Jsinxcosx COSX

1—sin2x  cosx— 2smxcosx+sm X _

(cosx —ginx )’

(b
) cos 2x COB®X — Sin’x

COEX _ Einx
-COBX  TOBX__1—tanx
cosx+ sinx 1+tnnx
¢O8X T COBX

(c'o'sx—.sinx)(cosx+sinx)

giny

(c) secycos(x+y)-secy(cosxcoay —HINXBINY )sm=cosx — ’"'xcosy

=CcogX—sinxtany

(d) sin(x4x)+ cos(%-—x]+tan[§+x]- —sinx+{ginx—cotx= —cotx

(o) EinAX—sin2x 2sin2xcoB2x —Bin2x _ 5000y 1

sin 2x sin 2x

and SoB3x _ co8(2x+4 x) - So82xcomx— sinzxsmx_co.-zx_g‘nc?.%osz

cCoBX COB X

= cO8 2X — 28in°X = co82x — (1 — cos2x )= 2cog2x —1
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6.6 Review Exercise

9.

(f} cosx+cos2x- cos3x= cosX+ cos2x + cos({2x-+x)

= coS§ X + CO82X + cos 2x cosx — sin 2xginx

= cOS X + co§ 2% -+ co8 2x coB X — 28in’x cos x

== COS X + ¢08 2x + co 2x cos x — 2cos x( 1 — cos’x )

= co82%x (14 cosx)+ cosx(! — 2+ 2cos’x )= cos2x (1 +cogx )+ cosx(2cos’x — 1)
w=C0B2X(1 4 coEX)+ cosxcos2x=cos2x (14 2corx)

{g) sin{x+y)+sin(x—y)=sinxcosy-cosxsiny + (8inxcosy-—cosxsiny)

= 2SiNnXCosy

(a) 2sinxcosx =0 = ginx=0and x=0, * or cosxX=0and x—?.;

(b) Ein®°x 4 Binx =0 = sinx(sinx-+1)=0
= SinX==0 and x= —x%, 0, ¥ or sinx=—1 and xu——%

%X —cosX =0 = cogx{cogx—1)=0

= CcOBX=0 and x-:%. «3—2'5 or cogX=1 and x=0, 27

(c) cos

(d) sin’x ~2Binx 41 =0 = (BinX—1F =0 = sinx-_l and X —3-—;:,

NIt

(e) cos®2x +2co82x +1 =0 = (cos2x+1)2=0 = cog2x= —1, —2% <2x <2%
-2x’-—ﬂ','l' "x"“"%-% . .

(f) 8ec®2x —1 =0 = gec2xa= 1, —4% <2x < 4% and 2x= —4x, — 27, 0, 2%, 4%
-» X= —2%, —~%, 0, % 2% or gec2x=-—1 and 2x= —3%, — X, %, 3%

o yx==—3X * X 3%

2227

2tan2x 2 ,
(l) tandx —tan2x =0 = i—-._—t-.n—zz;‘-—-tuni.’x—o - tcn2x[———————-l]—0

. |
~ tan2x(TERE2 )0 o tan2x(seci2x)m0, 0 < 2x <27, tan2up £ 1

= tan2x=0 and 2x=0, «, 21!'_- x =0, %, x

(h) ﬁcoax-}-sinx-o - linx——wracoax s tanx-—-wri L xw—%. —§
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6.6 Review Exercise

1 - 1 2542
O R G T e e PE+EE T
252

1 - 1 :
CosEXcoRy - sinxsiny ﬁxz_?g.q.ﬁx%

(b) seci(x—y)m

11. cos1le=2cos’6a — 1 =2(2cos’3a —1)° — 1 == Bcos*3a — Beos® 3a +1;
cos 120 =1 — 2gin’6a==1—2(2gin3acos 3a )’ =1 —8gin’3a(1 ~ sin’3a)
== 1 — 8sin*3a -} 8sin*3a

12. () b determines the point P(cosb,sinb) on the unit circle.
P’( —cosb, —sinb) is the .image of P after a refiection
in the origin. But P’ is determined by b— x and has
coordinate P’[cos(b—vr) . sin(b—‘x)].

Therefore sin{b— x )= —sinb.

(b) b determines P(cosb,sinb) on the unit circle.
P'(sinb,cosb) is the image of P after a reflection
in the line y=x. P*( —sinb,cosb) is the image of
P” after a reflection in the y-axis. But P” is
determined by b-—g‘r and has coordinate |
P(cos(b~3r),sin(b—3r)).

Therefore cos(b— %‘x)-: —sinb.

13. Let ﬁsinx+ccsx =agin(xX+b) = wﬁsinx+cosx == aginxcosb+4acosxsindb
Comparing coefficients we get acosb-:ﬁ and aginb=~=]1., Since >0, b is a first
quadrant angle.

Divide the two squgtions: 2 “““b w~l = tanbeml o b=Z
acos b r E 6

Square both equetions and add: a’cosb+ a2gin®b =3+ 1 = a2(cos?b in’h)=4
» 8fmd - g2
Therefore r3linx+cosx=2sin(x+g)
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6.6 Review Exercise

14,

15.

16

17.

Let wﬁainx«-—cox’-—— acos(x+b) = wr33inx— cosX =acosXcosb—aginxsinb
Comparing coefficients we got acosb= —1 and aginb= — «E.
Since e >0, b is a third quadrant angle.

I . . asinb __ - - - bad
Divide the two equgtions: acosb ﬁ tanb wﬁ b 31r

Square both equations and add:a’cos’b+ a%sin’b=]l 43 = am2

Therefore ‘Esin X—cosx=2cos({x+4 4_;5 )

. .. b c . gﬂ: . . T—a 2X+a . 3r—n
4smn+3mn2+2cosz+sm2 4nma+35m——2 +2cos--u—--——2 +sm—-—-——-—2

—4sina+hin(%-%)+2cos(1r+%)‘+sin(-3-21—%)

-=4sina+3cos%-— 2cos%—cos%_==4sina-4k

If 6=18", 5in 20 =18in 36" = cos (90" — 36") = cos 54' = cos 38

8in36"=co554" = Bin2(18')=cos3(18") = 28inl18 cos18 = 4cos’18" —3cosls’
= 25in18" =4cos’18" — 3

= 25in18"=4(1-5in’18")— 3 = 48in°18"+ 25in 18" — 1 =0

- sin18‘—_2+.‘+“-= —-z-:-zﬁg —1:{~4§

cos 18’ = \Il—-— gin’lg8’ = -J:«- ! _2:':5 +s -Jm";:ﬁ —Jsiﬁ

2 2
3 3

2
x4 y?

2
== (38in 6 — 8in 30 )® + ( cos30 + 3cod)
2 2
= ( 38in & — 38in 6 + 48in®6 )3 + (4cos’9 — 3cos8 6+ 3co86 )P

2 2 2 2
= 43gin® 04 43cos? 0 =43 (min29+ cos?0) =47
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6.6 Review Exercise

18. Bin{x<4y)=asgin(x—y) = 8inXcosy + coBX8iny = aginXcosy —acosxsiny
= (14a)cosxsiny=(e—1)sinxcosy

w (]4a)cogxtany=(a—1)sinx = unym{a—l)ﬁ“x

(a41)coEx

cos(x+y)m=bcoB(X—y) = cosxcosy—sinxsiny=bcosxcosy+ bsinxsiny

= (1—blcosxcosy=(1-4b)ginxsginy
' {1—b)cosx

= {1—b)cosx={1+b)sinxtany = tany= 7——Sre

(a—1)sinx (1—blcosx _ . _ 2. _ 2
Therefore (aF1)cosx (15 0)sinx (a 1)(1+b_)smx {(a+41){1—h)cos“x

- (8—1){14b)gin’x ={(a-+1)(1—b)(1—sin’x)

= [(a—1){14b)+(a+1)1—Db)Isin’x==(a+1)(1—b)

{a413(1-—Db)
2(a—b)

«» 2(a—b)sin®x=(a+1)}(1—b) = gin’x=

_(841)(1—b) _a—b—a+ab—I+b_ab—1
(a—D) a—b a—b

Now cos2x=1— 28in’x==1
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6.7 Chapter 6 Test

6.7 CHAPTER 6 TEST

x x X Ty coxXconX L sinXeinX
1. (a) cos(—l—z)mcosl-i=cos(z—-6) cos4cos6+sm4sm6
LY, 1 vafa i
LT ERTLG
= 23% o _ 1 1 2gin?3% m gin?3% o1y L
(b) cos=-=1-—28in 3 ﬁ 1--28in S gin 8 z+zﬁ
-sm ,|€F'
tan 67 —tan22" =
(c) 1-4tan67 tan22’ tan45'=1
% T2 2% X I-ﬁ""
{d) (sxn-s-+cos-§)—sm X +cos +281!I8¢088 1+|nn‘ T
13 ... 5 13 pin S o s (130 0 5y o T
(e) s1n361rcoa361+ cos361rsm361r gin{ 1r+361r) win3 1

2. ein[2(x—y)l=2gin(x—y)cos(x—y)

=2(ginxcosy—comxsginy }{cosxcosy+sinxsginy)
—2[13X--'—X ][ X‘+i33)(“'3] 2{“+u][M]-'—m!

|u NIW

3. tan2xe_2f8RX (=3 _ = — Il 28

1—tan®x 1-—(--§)2 1—;

4. (me—l)(ﬁcﬂx+l)-l:—3 = 2cos’x—l——% - cos2x—-.-%

coBdx =2cos‘2x—1 2(4) 1 5

215



6.7 Chapter 6 Test

. x 2%
5. (a) 14 sinx+cosx 1+2nn§c0ﬂ_+2coﬂ——l

2
1+cmx—conx 1+2mn’2‘con§-l+2um’2‘
2coax(sm +¢002)
2mnx(c0l’2‘+slnx) 2

(b) cos(x+ y)coB(X—y)=(cosxcosy-—ginxsginy )(cosxcosy + sinxsiny)

= cos’x cos’y —gin’x sin’y = ( 1 —sin*x)}{1 — sin’y ) — sin*x sin’y - - -

== 1 — gin’y — gin®x + gin Zx gin’y — gin *xsin’y =1 —(gin’x 4 gin’y)

(c) BREX—7) °°’§"") _ —sin(x—x)
co8(x+%) sin{—%—x) —CosxX

—_.minx :@!}L.,_&
—gin(x+x) —COSX  _sginx

_cinx___l_
COBX

minX—cosgx
- COBX

(b) coB2x —con®x —28inxX + 3m=m0 = 1— 2gin’x — 14 smin’x — 2minx+ 3=0

= gin’x 4 2minx—3m=0 w» (ginx—1)(sinx+3)w0 = ginx=m1l = xu=X

2

. tana 4 tenb tanc ’
7. tan(a+ b—c)=tan{(a-bb)—cjm 20{8tb)—tanc _T—tanatand _

T+ tan(a+bltanc l+1tann+t:.nt;
—tans tan

tanc

tans 4 tanb— tanc 4 tanatanbtanc
i _tanatend <+ tanatanc +tanbtanc
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