k""% iS in 1,“04-]-—

N— >0 .. )
9. Ifsinx = 2 and siny = — :i, 0<x< %, 377!' <@< 27T, evaluate c:‘:‘:l':f“loh
a) cos (x+ y) ) cos (x—y) \mn (x + y)
b) sin (x + y) d) sin (x — y) &.)f) tan (x — y)
T ;(_g) ¢) f’l\\ Y is cbua"' 4
i Y
c N >
a2 /—-2 Li 6- 2 1
QQ{.I* :b E b 'HQ =,3 ' -‘.
=3 2\ | s b=5 1Pre'gllC- 1
Tor i (b-12) /A
Aa B . . PGRAS
(a)y cos (ax+y) = CosXCOSY —SIMXSIn L
- ocos(my) >O _ veq uived
070 = 3(5) - (£)(%) a
Cthalys 1
SMART S i o .
MA = ¢S + 6S sol wh o

g{n(%+%—_ :S;h%c‘”%-"'gos%gm%
= /'/ TOO MG’SSf! W '
Extending ; Cau we write C a-fl D
In a wﬁ\/ -I‘kd“ SlmP‘\;I.GS
these expressione 7
e let x= &P
y= c-D
A~
L.5.2 SInC +Sin D
— sin(xty) +Sin(x-y)

O
N |+
>
D
g
w
P i
Y
o ||
b~
7
o

16. Provesin C + sin D = 2 sin (

@4,@) AC = 9~7<+=27

= Snxcosy +cosxsiny rSInxCsY

o= xty | —cosxsI
@_@ 2D = Qx-2 = Qsmxc.::»sy
/ -, o-_-_‘x-y / :Q\S}ACC_%Q)COSC%Q)

= RS.
- L.S. = R-S.) the s;uen eiua“';on is an lolev\{"l‘)/



20. Prove that tan xsin x

Bt

l.S.=

—
—

—

()

_tan x-sinx
tan xsin x

tan x+sin x

cos CSM/?C\ )5,090

—

X top 6 bottom by
cos X
Cos-%0 (_%O%Q,,; s 1vx) write tanx = s;w)c

Sin™ x e

SINX T SInX coS X
sinx(sinx)
Sy (o5 )

$in Stop Br now because This
}+cos x ,5 very Simple -

tan x —Snx
tamxs;nx

cospe (S8% —sinx)

CIS X Ci‘;’r’;) 81nX

Slﬂ'x — gln')ﬂc—%%

f)

".*lnx;(s'lwx)

sin (I—cosx)

anx(simx) -
_ _,_J l+cos X ﬂ,_c
Sm%a {+Cos X L.S. = O
|‘-cos x RS. =g
SMX( 4 05%)
/ o=t
a . /LS. =RS.
x|+ cos x) £ azb andd a=c
- SN X +hen b=c
[ +cos X




> Cxpress inerms ot SP€Cra’ angles and ”'uH:)ob

f) lill G)%)t e-k

g
= ~tan tz/’ /i%
""{‘,ﬂh(‘qj" 3T> k T
N
_JW (IE 8
- i X —tan
- -em tan(x_y)zltirlanxttaniz
l("*tﬁlh‘%'é"a,n
_ A3 -
= T Ux3EU)
- B
NS+ Jz -
_ .&EL.
= 2 - a+ /
— _ “i“"alf' nej Iveé ,
2 /! 233 is i guodrant- IV




++68. Speed of aBicycle « ¢ ¢ e e e oo 00 eenn

«  The radii of the

*  pedal sprocket, the

« wheel sprocket, and
*  the wheel of the

. bicycle in the figure
* are 4 inches, 2 inches,
. and 14 inches,

« respectively. A cyclist - P T TR —_ s
. is pedaling at a rate — . C‘ft“*‘%re)’u

« of 1 revolution per second.

Retio 0 2214 2 22107
Rodi

~ qw s I

: =177

- ome vitio] This hqmm beCause
Q"—' Y‘ﬁ s o | near function.
éa)om complete rrtation of oot sProck&"'

fg@ﬂ U0 Ao
S

. (a) Find the speed of the bicycle in feet per second = .
- and miles per hour. . -—?"’\UO mmf'e'}‘& PO'{'D“IIOJ:\S O'F h& SWOd(ét
+ (b) Use your result from part (a) to write a function : 5 +W° COm e-\-e ro"-a—}-wns Og baek wkcc\
. for the distance d (in miles) a cyclist travels in : OCk _" "S a‘_‘_l I a _|_ ‘H\l
terms of the number n of revolutions of the pedal cause Pr ¢ ( 3
sprocket. : w hee \

: (c) Write a function for the distance d (in miles) a B . “
: cyclist travels in terms of the time ¢ (in seconds). :SI'ICQ. cycllst Rda\s a". m.le i reU/S ) )
. Compare this function with the function from

. part(b). ‘distance. travelled in on< secoha

coe .‘ .o ’; ...................... - a -Hmes C;rcu“c‘ren@ O¥ wl‘ee\
I mle= 5ag0 feet < Fme crewlamne

| hour = 36005 5o inches = 26T fee =-'—%1T~¥ec‘t'
g sq;ee!%"m m-f)-h-
_ B ketfs (o5 ) — 05 Lk L 1o
B gi?%ﬁﬁ‘/ml‘le (%Wdh) ?3 'es/h - ;es/h

el

(b p nce,“llrave“c\ = (e ,]l )C-]?M)— dislance.
7&;{13( in et ) ( SVP",&;L‘?;E . ) ({-raveljeiJr‘Per)

revol
= h(ifffec‘l'/rev)
o d(n):-’.‘.%r_f_‘_:ﬁgn {:Ce{'
o‘(n :747;:'; "N ples

() AS ;o : cyaliS‘i' Pﬁda\s ot a.“ra—‘e oY .1 rev/s
d(‘t):%t mles, £ in seconds

[on




-'ﬁr‘rnula -Or th(eol Me‘ngL /E)y rotalional motion.

A%b,_\[dm L near \Ip)ncl /

_ﬁ. __E!_._arc'qu‘H" ’"9__ 6\ _

g:oyl;'}t;:mﬁkﬁuk:l‘ ’/Zeca“ 'Uw'l‘ 9 MusT b( ;n radl‘ans!

divided b\/'Hu +Hme

i+ takes
%-‘ wrs = 1 V‘CV/.S) = Lf'md«:s —;? mcl\es = ’L,'mc’\es
FS = Fyout SProcke‘f I3S = back sfmckd'
Salution

(@) Since tha chain is atluched Ho bsth sprockets,
Vdaa+y oF a SIVCh Pmn'l on ckam VClocr}\/ of' (2 31\;9:« o n+ on S

- ve oc;-ly TR T { v |ISS
LC”' \4 VRP/\?S?n'f ﬂms ve,ocrb/

.‘ \/-'-f,;S r—s'-rwas

(4 inchesY( | vev/s) =(2 inches) Wy

Wpe = (4 mcgﬂn{l(néf?v/g)_ 2 rev/s

Since 'Uw. back SPyafkf{ ' coanected fo The back wlncf’l )
W M‘_ 0\)BS 0? er/S

W

Voioyde = Moo Wadee)

= (14 inches)(Q rev/s )

= (14inches Y[ R (3) rad/s §
= 56 inches /s

= &5_’1 m,leg/],\ Cas Sl’\()‘wh on‘ﬂrs} Pajt?)
= (0 mil?.?/h



SOLUTIONS — “GRAPHING EXERCISES” IN “TRANSFORMATIONS OF TRIGONOMETRIC FUNCTIONS”

Hor i zonTal
M 1. Stretech by fuder of £
Penod of y=es Z 13 shveldid) ¢ 2 Mo shift

by fuctor of %
¥ Tz 2ul% )78
A=13, J=-14, p-

5[“‘[‘6{10]? Sm/é 7001’ X -axl's
T—'—'g‘, whlcl/\ (s ot:anb /'7)’ 6‘ ,, 1s$aan€ 2_1 MMI}'fS

& good choice

4 Strefckb a-ﬂ«c—‘draF{'g

1 gl e s

4> . y——ﬁ:sin(&(x* ) +0 %
| (%),>__9(.‘Z;(-3u —&yflo> /1:76/&
{PW “"*slmcn }1’“ oy
7 a'FuC‘ZUW of —Z i va I
1—&117(1) 7 .}
~..':t e //( sfuf\/\cﬁ 9 ;
Y Sl/\( X)é Cl 10 P:"—BL/—E'T/ Ay [';/77/}\0(/‘ {
‘ e  then the Trawleting
P _S:{Aﬂtﬂble SCQIQ‘ £2£ Z’GXI}C?I \(A '; '»}g. o~
: }*“*" Divide 70 by a number divisible
51 6T [ AT (e3’ lb\/!Q) ,1 wm ﬂd{wsmﬂy

—>»s0 1 uﬂ’d 1 square = 5=

) T )= 0leos (- 2F)-

¥ i (’X,y)—> (?c+ ) toly— 2
Since thare 15 no orrzamg(\\l
sfrdc% the p@r/od oF This ?
| ﬁfhcﬁam is the same as that
| LOF y=cosx

d EaRkaie = QT
3‘-}.{/}0'0{_’(0”0 ‘7”/

NN TN SNt Sitonnl?
Sutaple Secale Lo x—ax1S

Divide & by o

e i
B =5 - 1;@uar(

|

llillllllll




Y= 6sin (et 13) 423 =6sin (1l )2
N )= (B brtad)

f%rlod 0’[ Y«Sly; 7( /:_s;m/;ﬁ;'?gf N
o Factor 04: 2
) T=an(F)= c;z A, d=22, 19“ 0

SNe—— g el
e T

é‘:@f y=bsin (TX) Sw—&«ble Scale for x-axis
Zc 6 / T=2 = Divide Q units into
/\ e(tw\ th b)/ Qa huh\bjc—r d\‘/l$lb’€

by‘—f T used “%“=g

2o
VV\Z/EVVV oL square = %

y=~cos (& (x—l))d y=15sin(3) -5 = 5sin (%)
/ " (skaws and shifts)

N

Y=19 5in ds) ol
(strefches i




w‘(‘(i@‘ ﬁ:)) b

Y% u,"t< ?L) y 3
A -
(“); / (sfrd rar % YZ? @’?},'/37)3? :/ 2 mEs )
| \.1\)7/> I ,\ Period of y=coty 15 )i E | |
| | ( stretd by o fucer | B |
| | EOP < ! (| 12F | l
| | T*’ﬁ(fﬂ =R | 0 6F | |
. (s undelFmeJ / Ew
| L5 T
) : SQI"{‘Mb'C Sale ‘For'x -ax15 '125 |
‘ | {T=aw, 527' ! -8r
| : e , 24f |
\L |\ Works Wi‘“ because el l
L x>0 Yool phase shitt v _ & :
IX’.;W x= = 17:_ 4(‘ ) k.—__ggl ’X/% 7(;-Z31£
iy A F ) ) $/7—-a.scc(%(xvi))f5
St oy ) (ErT,yea) T 1
I n"R:, iod of y=secx is | FH :
| {sﬁikked b}ta fdor # &l i E ,
I 2T = (% ? : C : I
[ ' is MG‘FMC 0{ 5 ' L I |
F:.— X

! Mq‘gr X-ax13) /
{=1"

_'L works wl

_ -5 W/ “J«l 2 \l./) Ve \ \} v!; \i/‘\ \'"4 \/_”977’3

X=p e =L o A =507 x= o2l X=X
§ = TG %= « 4 j‘g A= (X7 T+3) . (/49) ’X__'I.:(;mz?‘ 1 A\ i ‘nfl%";)
P = - - 1
l. o 3 - == a

(,)TW“‘“““Y I i vt s R S icsc(/,sxu} =Zosc(z LN+ E
J | X '&,Y)‘) (gx :

: ' )"" &/ |

| J\fw\ﬁ/'“ﬂ i

f //R;od dF =CseX |

i e compreSSed by

chor

HEr 917(%-) 33‘

: A s «Andﬁf\meg'it ,‘

I

[

\




Lo Usnge Problum

v

_DMAW_MIA/IJ cos (% fj) = (s x osy - sinx_siny
/onm FIA’JT PﬁMLE( -

B
0N (osine /aw
5//"/ . a :
. . hizcat+ ¢2 - 2aclnsR
S T ruaznarge b nighl i s of (os B
l = = (is B= p%+c* - b2
i —Zac.
x : £S5 o e BE e
B - AR (AR = (BD)® + (AD)”
/{ ein % = AB
A% D ;—E
- ,
3 ' (os y = BD _
BN BC (8LY* = (BDY +[cn)?
0 \ g oo B
D i BC
LB = ')é*lj "~‘CosB= g* v g% = b*
Z.ca
Cog (2+y) = (ABY® &+ (RN - [AD+ De)?
- 2 (»a)( BC) i
Ps»oagoreom Huorem (a+b§ = 0*3 Zab +b*
«%s/x+wd = [ (B + (AN ] + [(BOY + (cDY] - [(ADV#ZQ@QQ;QQg;;l_
2 (AR) (RL)
Z

|
(os (x +u) = (BDF + @Y7 + [BDY* + etV - (ADY -[2/ADN(DA -b2)"
s 2 (AR) (RO




(os (2 ru) = 2 (BDY* - 2 /ADY/ D)
‘ o 2 (AR (RL)

laclasins) - . w2l lass /A SR
| S Z . (ARYLBLY '

(os ()c+c$\, = Bl R '//‘\Dg‘(D_QB
BB v Br oo [AB) . (RO
(o5 (XH:\)\ = RN Bh DL
AR BL AB BL fo diagrare
/05[?61'11\, Ailpsw foSu. -~ Shvx. Sing. .
J £ i J

(as(x%\ = (05 comj - V_S’in x Siﬂj
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