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Section A: Particular and General Solutions

Sub-Section: Recap of Particular Solutions

Active Recall: Period of trigonometric function

Period of sin(nx) and cos(nx) functions = !
Period of tan(nx) functions = 1

where n = coefficientof xandn > 0

Discussion: How often would the solution to sin(x) = % repeat?

Active Recall: Particular Solutions

» Solving trigonometric equations for finite solutions.

» Steps

1. Make the trigonometric function the subject.

2. Find the necessary - for one period.
3. Solve for x by equating the necessary angles to the -__ of the trigonometric

functions.

4. Add and subtract the l to find all other solutions in the domain.
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Question 1 Walkthrough.

Solve the following equation for x over the domain specifie

1. Male Tna e S.ﬁq_,t:
onlE) = 2

d:
2cos(2x) +v2 =0 @
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Question 2

Solve the following equations for x over the domains specified:

a. sin®{) = —1foflx € [—m, m].
2{3. Finol an:k(k_), 2 perddl :

(ws(l‘l—e), sin (TT—S))
0,

=) \'X*
2] 16 S x

9 ) fl’ -} o

® Find 6: (exact valne)
w®=Z  e4

@ﬁ'nddhe.re%u(s):
iFg ‘-2—@;—, 3.&
aroger  [[CED

(cos(M+e)\sin(r+6)) -0.5 (wos(-0)f sin(-0))

05 6.0 6 05 10

4. X Foviod. For All Solutions

. 41,43 De Lo, £
e T AR — = g~
i ” (% w'a ) €
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Question 3 Walkthrough.

Solve the following equations for x over the domains specified:
3tan(2x — 1) —3vV3 =0 fo(x € [0, 2m] )

2/3. Finol m\gm)# 2 &:

® Fnd 6: (exact vale)
tw§)=4T (en)
6

@) Find other %u(sp
4. X Foviod. For All Solutions

A2-T= I
(R 3 *ONLY NEw _> ;. f‘ E *f: E.
1 Avaie 2 n
Zn = Iz

. D& [o)2n]
2y = =2M
<y T =L \.
@ s> A= 21% I-'ZE, [ ™
/'/

Space for Personal Notes
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4t

Discussion: Why do we need to find one angle only for tangents?
ST [

y 4
G +4 ¢ x
M ) 0

el

Question 4

Solve the following equation for x over the domain specified:

ﬁtan(x—%)+1 = Ofo‘xe (0,3m) '

1.Male 1?;3 e Subredt: .
Z)_ =L
Tou E)"ﬁ = &84
m S -6 e
2/3. Findl_anglet) b 2 persel

® Fnd 0: (exact vale)

4. X foviod. Ffor All Solutions

¢ P 3 e
_C-r% = «r S~— /z)

CH) |
2
= &
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o>
O

Sub-Section: General Solutions @

&
o . o/ 5 )
Discussion: How({many solutions Would there Kg for x € R? T WHolk =

pertools

ka i%unauwmqwf» f:'w
/

baw_aa-7tc + fond -n

General Solutions Definition

* -
» Finding JL%TMLE; solutions to a trigonometric equation.

» Steps

1. Make the trigonometric function the subject.
2. Find the necessary angle for one period.

3. Solve for x by equating the necessary angles to the inside of the trigonometric functions.

D

Space for Personal Notes
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Question 5 Walkthrough.

Find the general solutions to the following equations:

Zsin(2x+g)—1=0

Sin >

Sy B QA G2
Kt == JT iy
2" ¢cIn —2
T
—\

Sz B T
©Z )

Active Recall: General Solutions

» Steps

Add

1. Make the trigonometric function the subject.

2. Find the necessary - for one period.

3. Solve for x by equating the necessary angles to the inside of the trigonometric functions.

heren € Z.

’d
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Question 6

Find the general solutions to the following equations:
. i _

a. _ZSIH@+Z) =42

) -
Sin@Eurg)= B2 5 6304

Z+h -6

Sin(g.) = éz’ /

(cos(11-0), fin(T1-6))
0.5

-1.0

(cos(M+e)\sin(r+0)) -0.5

-1.0]
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Question 7 Walkthrough.

Find the general solutions to the following equations:

1
tan(—x—n)——zO

2

NOTE: We only need to find one angle for tangents! ’/

Space for Personal Notes
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Question 8
Find the general solutions to the following equations:
a. \/§—tan(2(x+g)):0 9 A _%
2n
"tﬂw‘a,f ?) =1E
J
2pe 2B _ T
i 4
“rs F o ba-
b 2tan(2x—%):2
&
taw [0 Ty .
@J) ) ‘ :-P e I’:
2 2
Z&-%t %
x = %
e < =) - x= 5‘-1 72.5,,@
c. \/§tan(3x—g)=1
-\, L
T *2): 5 (r- z
d
\
3x-Z= ¢ L, T
et e ~nc —,_-r-f—jn.nei' y
1
c B = [iyr=
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| )

O |

Sub-Section: Equivalent General Solutions ® ‘
o ) 3\
Discussion: Is 3 + 6k, k € Z thesame as 9 + 6k, k € Z? p <

246l Qrbl
k-2 k=-! y=0 =l [|=z2 k-2 k=-t =0 =\ |

-9 -3 32 T 5 - 3 1 s 2

= / bare ar\qh L p«oob
Multiple Forms of a General Solution f'ww ftu. ofty”’

a + Period-n =b + Period'n

If the difference of a and b is a multiple of period.

Question 9 Walkthrough.

Which one of the following is not the same as the rest?

Space for Personal Notes
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NOTE: Very important for multiple choice questions in VCAA exams! P/

Question 10

Which one of the following is not the same as the rest?
/(%”+§n,n€2 _._.[2: ’: %
‘@E +Innez ST -

v EZ 3 ——3;:’ = —9P
}.’ - g + %n, nez —%&

7
D. ?ﬂ+%n,nEZ 2875

24

Space for Personal Notes
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Section B: Advanced Trigonometric Algebra

|

Discussion: What is the main difference between the general and particular solution questions? '&”'
o——— f———

L
Q
®

Sub-Section: General Solutions with Domain Restrictions

3

Question 11 Walkthrough.

Solve the following trigonometric equation: Q
I Q2
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General Solution with Domain Restriction

E.G trig(2x+§) =§f0rx20

» We can have infinite solutions for a restricted domain.

» The value of n is also restricted.

Space for Personal Notes
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Your Turn!

Question 12

Solve the following trigonometric equations:

n @ QLaq

a. Q§(2x—%)=;forx<0.
Ql ¢
'21."% =E' '_\Z?;
DN & T -k

b. 25in6+§)=\/§fo<x>0. >
i Zy- 43
Sm(&u g)_ ﬂg /

——

Q q2
3&1»-?: X 2
8§ 3
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C. tan(Zx—%)+\/§=0forxS0.
]

S
W
QO -~
X

-

24 -+ %'ﬂ— ) n&'Z’UZ?J

o

NOTE: This was assessed in a VCAA exam!

4

P

Space for Personal Notes
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O [
Sub-Section: Hidden Quadratics @ ‘

Let’s have a look at hidden guadratics for circular functions! '

Hidden Quadratics D

af(x)? + @ c=0
i
LetA = f(x)

Question 13 Walkthrough.

Solve the following for the values of x:

e
sinz(x+g)+sin(x+g)=@

At a-= Jin[xf ?): — €[-11]

2
ata=2 /"‘) :.8in@c-r-§)-='
a*ta-2 =0 =

itz %
(a+2)(a-1) =0 § <

<Q.“"2)g;_g q=l) ax_s'%

L,w"..,.thef.-i,n] . P 27 :z?
% _' < -c—

NOTE: sin and cos are between —1 and 1. o p
] r I3
= KT 6 ! C
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Question 14

Solve the following for the values of x:

a. 2cos?(2x) +5cos(2x) =3,0<x <2m
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. (1)
REMINDER: Pythagorean Identity
sin?(0) + cos?(0) = 1
» (an be used for finding one trigonometry function by using the other.
Question 15 Extension.
Find the general solution to the following equation:
—4sin?(3x) + 6 cos(3x) = 0
sin(32) = [-co’(5x )
— 2 =
1 (l—a» (3%)) + Gows(3%) =C
2 Ql, Q4
- : . L
orop). | - oS
2
40+ 6a-4 =0 / =Z,-2
3& - 3 [ J
2 -
2t 3a~-2 =0 o &=%'®
(2-1)(at2)=0
2 fP= L
3
saz4 on(a=-2 ,J)
\-/ o r
TIP: sin?(0) = 1 — cos?(0) =
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Contour Check @

O Learning Objective: [4.2.1] - Solve general solutions for trigonometric
functions

Key Takeaways
O General Solutions
O Finding- solutions to a trigonometric equation.
O Steps

1. Make the trigonometric function the subject.

2. Find the necessary -for one period.
3. Solve for x by equating the necessary angles to the - of the trigonometric

functions.

4. Add

O If there is a domain restriction, only step 4 changes, and we need to be more careful in
specifying what values n can take.

0 Multiple Forms of a General Solution

a + Period -n = b + Period'n

If the __-__ of a and b is a multiple of period.
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O Learning Objective: [4.2.2] - Solve hidden quadratic equations for
trigonometric functions

0 Hidden Quadratics

Key Takeaways

af(x)* +bf(x)+c=0

O May need to use the Pythagorean identity sin?(8) + cos?(8) =

MM12 [4.2] - Circular Function Il - Workbook
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