Hath Anal}"Sis : CONDITIORAL EUATIOKS
- Trigonometry TTARETEG ACTIVITIES PACKAGE
Suggested {imes 1.5 weeks

This is arother L.L. (Little L.A.P.). &gain it will take C.P.

Behavioral Objectives

1, Selve conditional trig equations over the domain O £6 £ 2h

(Concentrated

e

Practice.)

# 2, Solve comditionzl trig equations over all defined domein of the function,

* Fot required of trig students.

SECTION I. CONDITIORAL EQUATIONS OVER DOMATIN: 0 €6 = 2T

This L.A.P. can best be explained be »giving”same examples, Study each of the

following carefully.

Zxsnple 1t sin 8 -1 =0

sing=1
0= L

2

Tn line 2, it ic debernined that sin © = 1, Then we question for vhat @
coes sin @ = 17 The solution can be obtzined by considering the unit circle

cr the grzph of the sin function, which ever scens easiere

—%‘E is the only solution for this equation because sin & = 1 only at

o

—
&

2

Txznple 28 cos 28 -sin @ =0
1 -2 sin0 - sin @ =0

Vel

Zsin2@+sin@=1=0 ;
(2 sin ¢ - 1){sin 0 +1) = 0 - (-%,¢
2sin6=1=20 or siné+1=20

sin9=~§" or sin 6 = =1 ‘\\‘/j

Solution: © = %; . _f%f . Séﬂﬁ ]

(o,- 1)

I
(g

Some comments: 1. Study the algebrs used above, 2. The substitution choice for
cos 2@ was nede with the hope to write the equation using one function only.
3, Notice how the solution points are symnetric on the vnit circle.




Example 3 2 sin @ cos ©§ = - sin 8
zsin@cosg+singrﬁ_0
sin @ (2 cos 0 + 1) = ¢
sin =090 °or 2 cos @+ 1 =0
e =0 N 2 ox Zcbsgﬁsl

z
1
€S 8 = = =

.2

on ZE 4T
3 ° 3

Solutiony e=0,r , 27 , %E R E—-;i-
Comment: In line 3 do not. be tempted to divide by sin 0, ILots of folks do this
and Jose solutions, Again notice ths sympetry of the solutions
when they are Placed on the unit eircle, ’

L
Zxample 45 2 80”0 - 5 51020 = —p
2sin%=5sinze+2=a
(2 510 - 1)(etn® - 2) = o

2 5in% -1 = 0 sin%e - 2 = p
2 5in%0 = 1 sine = 2
sinzg = % sin 8 = s y2 E:ejecﬁ ésin 925;2}
2
gin e = i 2
Selution: ¢ = L e 9 Zﬂf , LT

Rl ]

Example 5 _Here is o nifiyl :
-cos'%éé % ¥e don't need a lot of algebra herc, just s good
: ' notion of the unit circle., .and hesd Dower,

3
Renoving the :.bsoiu‘ie valuc we have: - % S cos@ =2 = Observing the

vnlt cirele we suggest the solution: 7 e o BD . .. 5

/KVE“\ . ,"T é@ih-’} or 3 3

e




, = 3=
Example 5t cos S-@ + cos 36 = C
cos(4e + 8) + cozs(4e - 8) =0
cos 46 cos 6 - sin 48 ein 0 + cos 49 cos B-egin 4@ sin @ =0
2 cos 48 cos 6 = 0 - | '

cos 4B =0 or cos 8 = 0.7? -
Jii 3T o= - 2
Lg = 5 o > i 2 ° o
o I 1
g ¢ 8

When the solutions projected ebove are put om the

unit circle we notice a glaring lack of symmetry. That
‘make us suspicious that there are more solutions, The

L6 is the trouble maker. Using the periodic maturc of the
cos function.we haves

cos 48 = O
be = —%7' + 2T 4o = =§§£= +2W
. 3 m
o= 5 * 3 6=—=F * 3

So, two more solutions, By adding BT , and then 6T , we can get four morc
.solutiens,

The completec solution set iss

T 30 5w W oW 11
8 5 8 5 8 s . 85 8 B 8 $

And look at that symmetryt

Exzrnple 7t The lzst one.

l -5sin 8
m—-’=cos@
1 - sin 0 = cos0
l-sinée=1- sinzé
5in0 - sin @ = O
sin e(sin @ - 1) =0
sin 8 = O sin & =1 .
e=0,1, 2, o= J%—

i v

Solutiont O, W, 2 1 EoteS‘Efi- must be rejected because cos5 = 0

and in the original expression we

divide by cos @,




Assignuent: Solve each of the following equations, Give all solutions for

0ge £ 27T .
l 2s8n6-1=0 2. 4 cos0 < 3= 0
3.3 tn® 6 -1=0 b, 81020 - cos20 + 1 = 0
5, 2 c0s<0 -d3 cos © =0 5. sec29 - b sec 9 +4=0
70 3sec 0+ 2 = cos @ 8.2 ein% - sin 0= 0
9, 251n°0 - 58in 6+ 2 = 0 10, 2 8in 0 cos O + &in @ = 0
11.\3 e5c%0 + 2 esc © = O 12, 2 sin?0 + 3 cos 0 = 3 = O
13, cos 2 @ = 0 1, bten®0 - 3 secom 0
15, cos 20 - ein 0 = 0 16, 2 cos”0 + 2 cos 26 = 1
17, cos 20 + 2,c0s” £ =1 18, sec®@ - 2 tan 6 = 0
19, cos 26 - cos 6 = 0 ' 20. cos 20 cos © + sin 26 ain 0 =1
21, coszg = sin29 = sin © 22, cos € = l_iaggéég
23. 1 - sinzé = ¢cos © 24, 1 ¢+ sinzé = cos &
25, sin 20 = sin 8 =0 26, cos 38 - cos 0 =0
27, 2 ccsz 20 - 2 sinz 260 = 1 28, 2 90529 - gin @ = E.E 0
22 E_:g§§§§§ = sin e 30. gctze + ¢csc @ =1
31. tan%e = 1 32, |tan o] <1
33. cos 0 € 3 3. sin © 3;0.
35 |sec¢ gl 1 . 36, [sin 0] > %

Trig studentss 1. Check your work; 2. Teke the trial run, 3. Take the test.

Hath Anslysis Students: Go on to Section 2.




Ry Sl
SECTION 2 COFDITIONAL EQUATIONS OVER ALL DEFINED DOMAIN

This section is much like the other., We still need to find the solution set for
the domzin 0 £ © £2T, Then we generalize to give the complete solution. It
is inportant to remember here that the period of sin, cos, sec, and csc is 2T,
end the period of tan and cot isTT . ‘

As in section 1, the work of this section czn best be explained by some exzmples,

Example 13 Solve for 211 @
eoszé = cos O
coszé - cos 6=0
cos ©{cos 6 = 1) =0

cos 8 =20 cos ¢ = 1

a3 -
e 6=0

Ve can generalize in two wayss 1) Using the periodic nature the solutions
ares§1%§= vzkm, 2L+, 2T, §

2. Or, more elegnutly, observe the unit circle placenent of the primary

solutions and wﬁtez%i—m , 2k E%e

2

YOU CAN ALNAYS CENERALTZE A SOLUTION BY TAKING THE FRIMARY SOLUTIONS AND
ADDING 2k]] or k1T , WHICHEVER IS APPROFRIATE.

However, the solutions presented in this L.A.P. will be in the elegant form.

Exzmple 23 Solve for all @

co*iz@ =3 csc @ + 3 =20

coszg __3

2

+3=0

1 - sin®0 - 3 sin 0 + 3 sin%0 = 0

1/

sin”~e sin ©
2 2 : f
cce™@® = 3 sin 8+ 3 sin @ =0 %/

1 -3 &in 8+ 2 sine = 0

(1 -2sin6)(1 -sin®g) =0

sin @ = % sin@ =1
7 —
- L, L, oI

Try writing a general solution before you turn the page.




o = 5
Soiut_ions 0= _%_ + 2kTT = jT'; le'!T - (,121{5+ nIr

gg;g;f %%ﬁf.ﬁjgg 12k (1211-5;5)'@ |

,@,:% il - ﬁ;_&zﬂ?’ E(;Lgk;iiﬂ'_

Ors Solution: bk + 1) o (B + 1) 77 + i
il 2 Z 3

)

Ex=mple 3 gsin @E;‘g

Observing the unit circle we have the prinmary solutiont %E f KX

ié@éig— or LI g o BT i

: T

Z’

Three escceptable stetements of the conplete solution set:

1. -%— +2fTc 02 2 4+ kT or IVZ§1+2K5':’§9§.~% + kT

2. (12k + 1}?‘5‘ 2 6¢ 212}{& W or (12 + T Zoc §12I<; 1) T

3o This third solution is by far the most elegant. Notice thet the solution
set repests every 77 units.,

T 20 BT 197 6k + 1)7T
E'ibeginsa‘t. Z ,6 ; Z " s ) L—‘gmli‘

5T 1ur 17T 2371 €k + 5)7
g 3 :

4 6 13 o [ o @e's" 6

It ends at

T ” .
S0, the solution set iss Léé_‘%—;l'll < 6 < (oK Z SI T

-

" Exanple &8s
tan € = 3 cot € =0

tn - gy =0 /-/‘\\
i&nggaiso v » \%\-/j

tan 0 = +{3
o 2T 4 51T
3

@ = =
1 ] 8 3 5 3

The general solution: 9@ = kTl + ‘-};;—




- T -
Assignment 2 . ‘ ,
1. Refer to assigmment 1 on pavé L, Generalize the solutions for #1 through
# 10, and # 2% through 36. '

2. Solve each of the following for all vaiues of 63

" (e) 2 - sin o =2 cose {‘D)Zainze=sin%=1=0
(c) 2seco+4 =0 (a) ain @ + cos @ tan 0 = -2
(e) 8in®0 - 2 sin 0 + 1 = 0 . (®)3cctPe-1=0

(g) 2 c6s%0 ~ cbs § = 0 .. B (b) %aﬂzé'= Ztan 8+ 1 =0
(1) tan 6 -3 cot 06 =0 (5) cos 26-+ sin 26 = 0

Reviesw your wbrﬁi Take the Trial Run. Take the test.

Answerss
Assighnemt 1 F’ 7
ﬁ 6? 5?? ?P 11 E ﬁe
Y ; : 2y 3. g . 6, 6 5 6 e 0, E'f Sk
' n | o= o G sT
'5@ ?2?932}? 3 gelén’i 6§-%.5>i3£r5' ?5??2 8@ Oég Ezggs%’e%‘s
o T 5T - op 2 Al 4T 5T
T S L NP M P
- T 3@ .. L 3W s@. 7w ., W 2T 4 5T
2.0, 2T 5= 5=, Ve, kL% L 3.3 .3, 3
37 ¥ 51 T 370 s5i 7W ., _&t 5T
-]-Se 2 , 6 , ; 16, L , b, 4 5 L 7 y 3 ﬁE
T 5T 2 & P 3T 5
183V—§;=?5E-’g 1%%2?@’933% 20. 0, 2%, 2. %5 F.—%:ég
=
' W 5T , -
22, 0, 2Ty 23, .;EL ;;i 0, 213 24,0, ,2W ; 25 —“4-: e—-fgoﬁs 2T
= TT 30 T 70 BF 90 si ull 17r 237
26, 0,0ty 2W, - '57527. =3 | 53, T2 12 iz, 12,12, 12 4
50 31 a3 Tz uir
B g, "8, T2 ¢ P, y 02 g, T

il
-
M 30 s 2T - T 310 F %, o comr.
3l - el i _325 0Les-— U i—é@éiﬁy—f-@—é@izﬁ}
2
<

33

The mznagement went crazy
' typing these caswers. If
any are incorrect...speak gentlyl




Exercises

b + 2Y§ '
1. LL% 4 %T—;» 2,3, kit %:-s L2 k!’s
5, Q’%ﬁ or 2kJ+ %‘T"a
BN L UL g
e OT 5!”’1)77 = 9. (bk +1)w
10, kT, or {zk-u)‘r+ 3;— "

29. &:2_1&’_5 &mz___ or ghg@ﬂf I, 51 (2k £ I

w_ﬁ,i ;

) o 3’
O GkA3IT L L bk ST
32, Q—Tﬂ—}_fgfé%ﬂs 33, Mé@ééwg
%, 2&kF02(k+ VT ¢ 35 KT ié&ijglﬂ ::;L———ﬁ'
Ze {&) k’ﬂ‘s or @k +21)ﬁ- + .‘é; § {b) .{i&i{._g_lﬂ_ 'QI; M,ﬁ.
L ” R R o - . ) v [’ £ - 2 - 3
() <zzc ey B (a) (o) DT
] . . ne , Sb\g{%‘\’@\q '. : “ ’
() kT =+ {iig (&) M or .ZR?-%" %; 5
() kT + -—iﬂ: ; (1) xT+ ij ; () gﬁ“‘é——ﬁé




FATH ARATYSIS

CONDITIONAL EQUATIONS TRIAL RUN

'TRIGONCHETRY |
Solve each of the following: (a) aver the domain 0 ¢ 6 22T
(b) over all defined domain (Math Analysis Students)

1, sin © - tan @ = 0 2. 1 - sin%0 = —E—
sec ©
3;@038=Ep—&:’?@¥—:¥=13 4, sin 2 @ - sin © = 0
- 20 2,
S cos 2 8 =2~ cos” 3 6. 2 cos“@ = sin & = 1=0
z 2
7o cot™® + csc 6 = 1 8. cos & cot™@ - 3 cos @ =0
1 =cos0 _ ‘{Z
S. —ic © = gin © 10, %cos 9%4{ >
11, csec 8> 1 12, cos 28 + 6 51070 = 3
Answers .
(a) (b)
1.0, W 5 27 1. k1T
2, 0, 27 2, 2kT
3.7 , 3. (2k + 1)
boo, W, 2w, 4, 2 b KT, kT3 I
5.0, 2T o S 5, 2k
6 T 5T 37 (4k + 3)T (bk + 100 113
. i i > e 2 ' 2 - 3
o, 2IT IL T n, e DT (e+ 3y T
6" 6 " 2 ) 2 ! 2 - 3
- I 3T T 5 7w 1IT G+ )T T
B 2’ 2 ¢ A TS Pgé 8. 2 — k-ﬁ‘i 6
g, —IL 3T S V)T B
’ 2 ' 2 . ) 2 o
T 31 5 o 1IN (B + )T, o, b+ )T
0, 5 <o c o o, 2= co L
1. 0 < &< 11, 2kif <0 < (2k + 1)
, 18 3 0 < i 7 1T - I
12, o T iy n 123R5E1_T




	Scan 2015-10-6 0002
	Scan 2015-10-6 0008

