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v e paDad atons, contalning at least one trigonometric function, are called Trigonometric
I J | I Equations e.g. each of the following is a trigonometric equation:

. 2 - 3
S|nx=g,secx=tanx and sin“x—secx+1l=—

Note:
Trigonometric equations have infinite number of solutions due to the periodicity of the
trigonometric functions.
For Example:
If sin@=0 then §=0,+r, +2x,.....
which can be written as @ =nx; when neZ
Reference Angle:

The reference angle is the smallest angle between the terminal side and x —axis

General Solution:

A general solution to a trigonometric equation is a set of expressions that represents all
possible solutions.

Method of Solving Trigonometric Equations:

In solving trigonometric equations, first we find the solution over the interval whose
length is equal to its period and then find the general solution.

Solution of General Trigonometric Equations: - \ _
When a trigonometric equation _contaifs' more- shart -ang tho 1( mbt.lc fine Llon"
trigonometric identities argi qlgebra'f foamulac are lised tc, tran;fo w such trlgonometrlc
equatlo_n__tr‘ 2N equwalpnf E(]Uc'JLOFI that corta; ns cnlv ARG |gonomur|c function.

Note: AR SABRIE: \

Q) In snlvng che mquaflmc f‘f Lne formsinkx=c, we first find the solution of sinu=c

N I"-_-l':ar.nure i —u) and then required solution is obtained by dividing each term of this

J' =~ solution set byk .
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Chapter-14 Solutions of Trigonometric Equation

For Example:

Sin XCOoS X =

:>1.(Zsinxcosx)--_:lﬂ/—§
VA AR

Rt

NP E R
) <
1P Y
I J AN AV e sin2x is positive in | and Il quadrants with the reference angle 2x :%

2x=2 and 2x:7z—%:2?7Z are two solutions in [0, 2]

As 27 is the period of sin2x.

General values of 2x are %+ 2nz and 2?7[+ 2nr, neZ
T T
= General values of x are 5 +nxz and 3 +nrz , neZ
. T T
Hence solution set ={€+n7z}u{§+n7z} , ne”Z

(i)  Sometimes it is necessary to square both sides of a trigopnometric equation. In such a case,
extraneous roots can occur which are to be discarded. So each value of x must be check
by substituting it in the given equation.

For Example:

cosecx =/3+cot X

.i: 3 @ =\ e - ..-I f .":'..-." ."'-.:\"..
sin x sin x \ 2 Ty WY (EA0-
1=3sinx+cosx| | 70\ (7L VL) e

i . A T oA
Aok ‘-’.z;a,[S Xy \ ]
R\ W \/ _:_'. Y

(1-1Cosx) "= \VB sin x)

\ J AT 1-2c0s x+cos? x = 3sin? X

1—2C0S X +C0s? X = 3(1—cos2 x)
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Chapter-14

Solutions of Trigonometric Equation

4c0s° Xx—2c0sXx—2=0
2cos’ x—cosx—1=0 &

(2cosx+1)(cosx-1)=0 ~ c \ | -. W [ (G
,';r_)‘,-){_z_% SO | .'-‘-;.O“I:Xf;l-.-

I¥ dosxi=r —1=
~ 2

Since cosx is negative in Il and Il quadrant with the reference angle x =z

x:7r—zz%r and x:ﬂ+%:4§where X€[0,27[]

Now X = 4?” does not satisfy the given equation (i)

X= 4?” is not admissible and so x = 2?” is the only solution.
Since 2 is the period of cosx
.2
.. General value of x is ?+2nfr , neZ

If cosx=1
x=0 and X =2z where X e [0, 27z]
Now both cosec x and cot x are not defined for x=0 and x=2x

x=0 and x =27 are not admissible.

Hence solution set = {%ﬂ 2n7z}, neg \

i SN I

I_- :___ 2

i iy
1
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Chapter-14

Solutions of Trigonometric Equation

Q.1

'|

| ﬂm .
COsS X is negatlve in Il and |.II ’gl o ran wl'rn ‘e13 er ce ancle Xl 3l |

__:: \ T Oud(’,,*:\n{ ' ~ \ In 111 Quadrant
Y 21 ..'. L /4 A

y_/a—-—h Ui X=m+= = —

~

.5_.. -5 3 3

Solution Set = {2—7[4—”}
3 3

EXERCISE 14
Find the solutions of the following equations which lies in [O, 272']__. .
0 smx=‘4§ o ArANY [ (o
2 \
Solution: -
— .. —4"5 ' ",
SUbE " .
1 L-_ L ™
“[1 sinlis| hegative in 111 and IV Quadrant with reference angle x = %
| -
A In 11l Quadrant In IV Quadrant
T Ar T 5z
X=nrx+ —=— X=27r ——=—-
3 3 3 3
Solution Set ={4—ﬂ5—”}
3 3
(i)  cosecd =2
Solution:
cosecHd =2
= sing = 1
sin@is positive in I and 1l Quadrant with the reference angle & :%
In | Quadrant In Il Quadrant
9=£ 0 =r— Z = 5_72-
6 6 6
. T 57m
Solution Set :{—,—}
6 6
(i)  secx=-2
Solution:
secx= -2
-1 — [ [~ )
= COSX = — Y ™

I_- :___ 2
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Solutions of Trigonometric Equation

Chapter-14
. 1
v cotld = —
(iv) 7
Solution:
cotd = i

3

tang =3\ [ [
-I .
' In | Quadrant

0="2

3

tanle| is positivelin Fand 111 Quadrant with reference angle 6= n

In 11l Quadrant
T

O=r+— _ Az
3 3

Solution Set = {%4—7[}

3

Q.2
) 1
| tan’g = =
() i

Solution:

1

tan’ @ =
Taking square root on both sides

1
tanf=+—
NE)

=

1
tang =—
NG
tan@is positive in | and 111 Quadrant with

T
reference angle 6 = 5

In 11l Quedrant .___J‘__

In | Quadrant ‘

ezz —

6 "

Solve the following trigonometric equations:

=

-1
tan = —
3

tan@ is negative in 1l and IV Quadrant with "1

I - 1
| lk' = 1 11 e
- L, g I [ -

. W,
% In IV Quadrant

reference angle 0 ==+

'

A In i Quadient| |

(VI ASY i goop Z o Z
f 6 6 6 6

' ) "'-":{So-l-utionSet :{E’_

72'772'572117[}
6 6 6

- L i 8
o k_JI.~|,.~_
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Chapter-14

Solutions of Trigonometric Equation

(i)  cosec’d =—
Solution:
., 4
cosecd =—
sin?@ = AR
240N
Taking! ‘quc re\rpo; cn wths des -

=
sin@ is positive in | and Il Quadrant with

reference angle 6 =

B3

= sin@ =—
sin@is negative in 111 and IV Quadrant with

T
reference angle 6 = —

In | Quadrant In Quadrant In 11l Quadrant In IV Quadrant
0== g=r-Z 2% o=riZ -7 g=27-% 2%
3 3 3 3 3
Solution Set = zz—”4—7[5—”
3 3 3 3
4
iii) sec’d =—
(iii) 3
Solution:
sec’d = 4
3
= cos’f = 3
Taking square root on both sides
= cosf = ig iy
= cosd :ﬁ —_> coke_--—'ﬁ . -

i’ -

cosé is posmve in I and IV Quairt nr vu h

*«\

o)
n }V Quadrant

|z~
reference angle_xﬂ = i .

e

cc >(;“ is r egﬂt-.ve in’ !I mld L 'Quadrant with

L A
\referciice angle 0=

In | Quagiiant, In 1l Quadrant In 11l Quadrant
1 -'\.. J I'ﬂ{jlilfé ) 9:271'—z :& 9:72'—2:5—7[ 0=+ 72- 77[
N[N V6 6 6 6 6 6 6
SolutionSet = Z&s—ﬂ?—ﬁ
6 6 6 6
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Chapter-14

Solutions of Trigonometric Equation

) 1

iv cot’g ==
(iv) 3
Solution:

cot?0 =

Wl

=  tan’g=83 |~ )
Taking Squere'root on hoth sides

; i
= tarde) = X K

NN T tan6=,/3

tan @ is positive in | and 111 Quadrant with

T
reference angle 6 = 3

= tanez—ﬁ

tan @ is negative in Il and IV Quadrant with

T
reference angle 6 = 3

In | Quadrant In 1l Quadrant In Il Quadrant In IV Quadrant
0="2 . 1 _g K27 g=27-% 2%
3 3 3 3 3 3 3
Solution Set :{1,4—”,2_”,5_”}
3 3 3 3

Find the values of @ satisfying the following equations:

Q.3 3tan’0 +23tang +1=0
Solution:
3tan? 6 + 2+/3tand +1=0
Using Quadratic Formula

~243+/(2\3)° -43)(1)

= tang =
2x3
o tng— —23+12-12
6 ) :
= tan @ =—— Z_JM ) ||
—  tana=|2AY3)
Jl\. . '.-\._-. I E, i
NN K=
B Mg = -3
3
= tand = il

L
e
[ i
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Chapter-14

Solutions of Trigonometric Equation

tan @ is negative in Il and IV Quadrant with reference angle 6 =

In Il Quadrant

O=r-= :5_7z
6 6

5 1l

[N
As 7 ig theiperioc, of a6 VA

1_

[
| J | (»4 tan’0—seco—1 = 0

Solution:

tan’0—secd -1 =0

(sec*9@-1) —secd —1= 0
sec’d —secd -2= 0

sec’@ —2secO+secd—-2= 0
secd (secHd—2)+1(sec/—-2) =0
(sec6—2)(secd+1) =0

Either
= secd-2=0

A

= secHd=2
= C0sf= l
2
cos @ is positive in I and 1V Quadrant with
reference angle 6 = %

In | Quadrant In IV Quadrant

:z 9=2ﬂj£:5—q
3 1 I3 ."-".

s J'x'___-._1\|-3_-.,2-7r id the perfdd of cos@
TR b
1N

[ | | . b
wCeneralivalueof 6 is ?+n7z , NeZ

=

™ | .I g i | 1
- .. L ' ' .. o
g | P e R | \ L &% A
M R LT -
TS\ bbby AR
== ! 1 1 L \ |1 LT | . }
15 1k L L }

T

In !.\,;er_e,'dr_'in,'t-f" '
glbp T T
W T e

-+ 1+tan’@ =sec’ g

(By factorization)

Or
= secd+1=0

= secd=-1

= cosfd=-1

As cos @ is -1 so there is only one solution
ie.0=nx

L
[ i

T
.. General values of @ are §+2n7r and 7+2nz, ne”Z
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Chapter-14 Solutions of Trigonometric Equation

Q5  2sin@+cos’0-1=0
Solution: o
2sin 6+cos? 6-1=0 0 L AN o)
2sin@+1-sin’9-1=0 Z RN RN "-.-.*-._s_i:nzf‘v+l-co.s'29f:1
—sinzf‘-: 's'nH—ﬂ v .
—sm@(snu?—A O
>|*16(S|r¢9 7) 0
Either Or
= sind =0 = sind-2=0

6=0,7 = sinf=2

Not Possible

=
=
=
=

.

0=0,7

As 27 is the period of siné@

". General values of @ are 2nz, 7+2nz,neZ
Q.6  2sin*@-sin@=0
Solution:

2sin”@—sin@=0

= sin@(2sind-1) =0

Either Or
= sind =0 = 2sinfd-1=0
0=0,r = 2sind=1

= sin ¢9=1
2

sin@ is +ve in l and Il Quadrant ‘.",:th reference=-\ (71 1
7[ |H '_ = '. | L - L
= _.__.-'. r L 1 |,_ 3 o

_ '!n | Quadran* [ In 1 Quadrant
) _.-: ._I l_. I_..\.-'.m"v — 1 . 1 (A -'. -'0__ 9=7z___=_
AIRIBARERY \ \ [ 6 6 6

o pdohniza
=y . J || \ 5 b
W i

| J NN As 27 s the period of sing

‘. General values of 8 are 2nx, 7 +2nr, %+2n7z, %+2nﬂ
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Chapter-14 Solutions of Trigonometric Equation

Q.7 300520—2\j3_sin0c050— 3sind=0

Solution: .
3cos? 02,3 sin@cosf—3sin? 0 = 0 - SN
Divided both sides by cos® & BRI ARIE LN A
- 3cos’ @ 2«/3_’sm9cos¢9_§,lr_g :2: WA WYY
cos’ 6| | ot | cLs™@ | Cs’ e
. 3-23 sid FELTaN

ONTZ AR IS
= (B2 lang=3@n? 0 =0
St L 3tan?e-23tang +3=0
= 3tan?0+23tand-3=0

Using Quadratic Formula,

23 + \/(2@)2—4(3)(—3)

= tané =
2x3
= tane__Z\/_ 412+3
- +
= tan QZM
- +
= tanez—zﬁg 4\/5
2(—3 +243)
= tand = 5
—J3+
= tanazﬂ
Either Or
(—\/§ + 2\/5) (—xﬁ - 2\@)
= tang =—~ = tang=~— /7
3 3
= tané?:ﬁ = tamé'--\.—3 ”"‘-j'-- «_
3 =\ o g | Fo N\
"y "--.—> | i . _-"'-”-.
= tan¢9:i -\ AN ,ar 9 - ‘/:
tan@ is positive | _ana—II |\ "an'e'-._ 5 nenatlve inf and v Quadrant with reference
Quadrant  wic hx fere e‘nr‘ﬂ ang?e_ -
T B! ang!d v ==
U I_ij':.iﬁ:,'ﬁigr't bl buadrant In 11 Quadrant In 1V Quadrant
AR A B
6 6 6 3 3 3 3
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Chapter-14 Solutions of Trigonometric Equation

o= & Iz 2z 5z
6 6 3 3 PRSI
As 7 is the period of tan & _ o~ |
b3 2z AV o
*. General values of & are_?+nﬁ,e%—+_n7.;, N4 4
Q8 4sin"9-8eosh+ 1=0 | |/
Solution: PARY RS
4 sin’6-L oy +-._1_: i
e 5 Lead2e)=8cosO+1 =0 " sin“@+cos’ 0 =1
(| S5 4 —4c0s? 0 —8cosH+1=0
= —4c0s* 6 —8cosf+5 =0
= 4c0s® 6 +8cosf —5=0
= 4cos’ @ +10 cosd —2cosf—5=0 By factorization
= 2cosd (2cosf +5)—1(2cos@+5) =0
= (2cosf-1) (2cos@ +5)= 0
Either Or
= 2c0sd-1=0 = 2c0s8+5=0
= 2cosd=1 = 2cosf =-5
= cos@ = l = cos@ = _?5
cos@ is positive in | and 1V Quadrant with Not Possible
T
reference angle 6 = 3
In | Quadrant In IV Quadrant B P I"'."“;' ALY
E_ T\ . ~ 1 ¥ ~ "'._. \ “"_ [ |: A A -
o="=2 o=2z-2=0 LAV WALV [
3 1 -3 _ fj- y __.-‘ —_ :. L h '._ ) _|I
As 27 1S ho pﬂ |0'1 of cuab" '
RS e
J'I' | J * I C neral values of 4 are §+2n7z 5?4-2”72' neZ
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Chapter-14 Solutions of Trigonometric Equation

Find the solution sets of the following equations:
Q9 f3tanx-secx-1 = 0

Solution: - e~ J | 7o
- ) L
x/§tanx—secx—1 =0 -
= J3tanx —séf‘x+1 A VO WA

Taking 55 Jare un wth sade \
(-[37an)" ! ‘“er‘y )

J

“Rtar? '=sec? X +1+ 25€eC X .+ 1+tan® x =sec? x

il
34

= 3(sec?x —1) =sec® x +2sec x+1
= 3sec® x —3 = sec® X+ 2sec X +1
= 3sec’ x —sec”’x —2secx —3-1=0
=  2sec’x —2secx—4=0
=  2(sec®*x —secx—2)=0
=  sec’x—secx—2=0
=  sec®x—2secx+secx —2=0 By Factorization
= secx(secx —2)+1(secx—2)=0
= (sec x+1)(sec x —2) =0
Either Or
= secx—2=0 = secx+1=0
= secx =2 = secx =—1
1 = cosx =-1
= COSX == ) -
As cosx = —1so0 there is only one solution i.e.
cosx is positive in I and 1V Quadrant with reference X =1
T 04 I (o __ ..'. 4
angle x =~ As 27 |s_the I?erl ur ._f:os_x_: D
In I Quadrant In IV Quadrant | | Cerealivelu of xs'z 237 neZ
7[ 1 5 Z' ] k 5 1 . .:. '_. -1 -|_ -.I | ..Il

X=— X = 2,.";-— ,.h ==

As 27 is the pericu -3‘ C)Il‘l" ) rlot '*}i{‘\d
General Vajuelofiy 15| | | ) =
DN otz

- L 5, '-_I,,.
5 " % D%
MINVIRR A
Y %,

L

Hence solution set = {7 + 2n7} u{ % + ZnE} neZ
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Chapter-14 Solutions of Trigonometric Equation

Q.10 cos2x =sin3x

Solution: .

C0s2X = sin3x | ey ,
= 1-2sin’x=3sinx—4sin®x ) | (1 CosPxt-Zsin®) and'anSx='?;Tn>'<—4sin3x)
=  4sin®x —2sin*x — ’3snxu_C' ) ) ) =’

Upng Symtietic Division®. | ' A

- SRATARRT -3 1

=  sinx=1 = 4sin® x+2sinx—1=0
N Using Quadratic Formula
2
As 27 is the Period of sinx _ 2 i\li(z)z —4(4)(-1)
General values of x is = SInX = oxd
T
— +2nx neZ —2+.f
2 = sinx = %
-2+
= sinx = +420
8
Either Or
= sinx:% = Sinx:@
= sin x =0-3090 = sinx =—0-8090
sinx is positive in | and Il quadrant with | sinx is negative in Il and IV quadrant with
T o _ 3
reference angle x =18° _E reference angle x =54°= —
In | Quadrant In Il Quadrant In 11l Quadrant In IV Quadrant T
T T 9 3r 137z , V37 .'“f.":r“ 3 )
=— X=m——=—"— X=7+— x*zﬂ——: -
10 10 10 = 10 ; AR N __;-; 10~
As 27 is the period | As 27 isthe DGI‘IOL' o,;_ At 2/ |s the ;,enod af “AS 2775 the perlod of
of sinx sicx\ ~70 V0 () L sink | - sin x
General values: ﬁ§ Gerersi Vmuns Jf xs Gt”'eraJ aldes of x is | General values of x is
: AN ( |
i 1S B _.97- /_‘11‘ he? J'5—7z+2nn neZ 17—”+2nn neZ
— 42~ (1 ne?Z |\ Y 10 10
10, 7o |
. [ JI.'.Il.'

'\._. 2
,\_-\._Jl'_ 5
1 ]

Hence Solution Set = Z+2n;z U 1+2n7r U 9—”+2n7z U 3” +2n7 17—7[+2n;z neZ
2 10 10 10 10
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Chapter-14 Solutions of Trigonometric Equation

Q.11 sec36 =sechd e
Solution: P =
sec30 =secd - P J | 7
1 1 ' | g
N _ —y
cos 30 cosd / '
= 5\5-0"-=-f:023_é ( _ ~—7c0530 = 4¢c0s° §—3c0s &
= 1 Got@=\4cis|A - 5c0s 60
- J AN 13| C4cos®0 —3c0s0 —cosd = 0
| %1 -
= 4cos’® —4cos0=0
= 4cos@(cos*6-1)=0
= cosé(cos’6-1)=0
Either Or
= cosd=0 =3 cos’0—-1=0
9 =~ ,3_” = cos’d =1
2 2 Taking square root on both sides
As at 0:% and 0:37” given
o ) = cosf=1 = cosfd=-1
equation is not defined so these .
. . . =07 As cosd =-1 so there is
values of @ will not include in | \ution i.e
: ' i only one solutioni.e 6 =
solution set. As 27 isthe period of y T
COS X As 27 isthe period of
So General value of x is COSX
So General value of x is .~
2nm , T+ 2NT neZ TRy ngE [aYh
i -.-'l.l ) '\-..- ..-\. | ll .-'". .-:" \ .." .:\--. ."- '.“: 4 -
- BAR s, L __,.- -
B TR L A WL 7 L P T WP I o —
— T 'Hence the SolutionSei={ 7 + 27} & -{Zhﬁ} neZ|
T e L L e

Q12 tan204cita=q | | |
S-Oll!fl:-igrl.aﬁ-. . 1 I_ '_ ..I. i B L

\ J N J L San20+cotg=0
sin26 cosf

c0s26 sin@

=
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Chapter-14

Solutions of Trigonometric Equation

sin20sin @ +cos@cos 20

U

cos26sing
c0s26cosG+sin20sin 8= 0(cos 268sin 9)
C0S268c0s G+sin 2Asin = r)

cos(20-6)=0

b vl

J I.__ '.:.': ,

=0

As27 is the period of cos@

General value of @is % +2nr, 3?”+2n7r

[
A

RYWY2 -'.\_-'-" .,,.'; . .
_qu\qf.—ﬂy_COSawbﬁ+smasmﬂ

Hence the solution Set ={% + Znn} u{g?” + 2nzz} neZ

Q.13 sin2x+sinx=0
Solution:
sin2x+sinx=0
=
=
Either
sinx=0
x=0,7
As 27 is the period ofsin x
So General value of x is
2nz and 7+2nz neZ

=

1 g
|

2sin xcos x+sin x=0
sinx(2cosx +1)=0

=
=

=

Or

*»sin20 =2sin 4.cos @

2cosx +1=0
2cosx=-1

COSX=——
2

As cosxis negative in 1l and Il Quadrant with reference angle

X=—"—

In Il Quadrant
T 27

X= e —
3113

&S\ 27 isthe chI:Od'.(ff(fﬁs?(
S) a(nnrcl VolUL‘ ofx |:’____'.

neZ

Al ﬁhw \4ﬂﬂ

-
i [

3

In 11 C_)__uﬂdrant .

I L -472' :. L

" X || +?—.= =
e

Ay 2 -orhe period of cos x

! So General value of x is

- 1 |. 1L
M 4

4—+2n;z neZ

‘ Henhe e SdiUtidn Set={n 7;} ) {%ﬂ + 2nz}u{%ﬂ + 2nn}

ne”Z
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Solutions of Trigonometric Equation

Q.14  sindx—sin2x=co0s3X
Solution:

sin4x—sin 2x=c0s3x i
Using formula to convert di#ferenca into product |

’) ~ i | L1 . & ) ‘./ I' ~
= ZCOS(-AQ(——)QS (flx——) Icrs 3x oo SIR F"—st:ZCosLP;QJSin(PZQ)
c W N ! [
= 2c0s3xsilt k=CDs3X '
= [144200d 3 gin X =Cos3x =0
J RV 'cioséx(Zsin x—1)=0
= cos3x(2sinx—1) =0
Either Or
= cos3x =0 = 2sinx—1=0
T 3 = 2sinx=1
K==, —
2 2 )
As 27 is the period of cos x = snx=37
So General value of x is sin xis positive in 1 and 11
T 3n . T
3x =E+2nn , 3X =?+2nn, neZ Quadrant with reference angle x = s
xo [, 2nn , _n, 2 In | Quadrant In 11 Quadrant
6 3 2 3
T T 5Sr
X== X=r——=—
6 6 6
As 27 is the period of sin x As 27 is the period of sin x
So General value of x is So General value of x is
£+2n7r neZ 5—7Z+2n7z
. AR AR N
Hence Solution Set = { + —nJE}L Iy Z }L{ -E%Z'ﬂi-:}u ) znﬂ'} neZ
— 6 % LZ _._\(‘.»-"'__'_ - LG

L .___.-\.

Q.15 S|nx+me Pc‘jsSx ™ \
Solution: VAL LA
- | __:I;'F.i_t..x+Q€§€>{:C05'5x"-'
Y J ,I, ' "-:I.ri}i:cOSSX—COSBX

NASEE Using formula to convert difference into product
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. : 5x+3x 5x 3X P+ '
= sinx=-2sin " COSP—cosQ = —Zsm( Q\sm( VL
2 2 \I'H 4 { { é ) )
—  sinx=—2sin4xsinx W N[ (o '
= sinx+2sin4xsinx=0 ~
= sinx(1+26m4x)=0 —— '\ \/ /
'.’-_"‘tﬁ'?i'_ ARR! Or
=\ lsink=n'_ =  1+2sin4x=0
| NN ad=0, 2 = 2sindx=-1
~' 7 As 27 is the period of sin x . -
_ = sin4x=—
So General value of x is
r+2nz and 2nz  neZ sin4x is negative in 1l and IV Quadrant with reference
angle 4x =—
In 11l Quadrant In IV Quadrant
ax=rg+Z % ax =2z % 7
6 6 6 6
As 27 is the period of sin x As 27 is the period of sin x
So General value of x is So General value of x is
4x=%z+2n7z neZ 4x:%+2nn neZ
T nrx 11z nz
24 2 24 2
Hence the Solution Set={2nz} U {r +2n7} u{7—”+n—ﬁ}u{lm +n—ﬁ¥, neZ — =
24 2 24 2_-)g “ |~ |
Q.16 sin3x+sin2x+sinx=0 N o Ve
R = \ pr -
Solution: \ o \ , ’
Sin3x-+sin 2x +sin x=0 , ' .;. . /
=  sin3x '—°.-.erJ-vlh7X v ™ \

Chapter-14

Solutions of Trigonometric Equation

; "-'
*‘JJ IV“”\ :

=

sung iforiule, )t can lﬁrf-ol.alﬂ into product

| /-

aX-.-){'\ "(3x—
cos
2 J

2sin 2x cos x+sin2x=0

sin2x(2cosx+1)=0

Xj+ﬁn2x:0

.+ sinP+sinQ =23in(P;Qjcos(P_Q)

2
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Chapter-14

Solutions of Trigonometric Equation

Either
= sin2x=0 =
2x=0,7 =

As 27 is the period of sin x
So General value of x is

2X=r+2n7m , 2Xx=2nr  ne’ . ma
. - /I MQuadrant
T -'. | ", | '._. _ ’
X:E-er, X =Ny \ SN2

3 3

\ y As 27 1S the period of cos x
WA A So General value of x is

ne’Z

x:2—ﬂ+2n7r
3

] . ] N ) i . W, % ! | & ) . r pu
cosxis nagative i Ilgna il Quadrantiwith reference angle x =

Or
2cosx+1=0_
2cosx=1 [

SRRl Quadrant

X=rw+ E
As 27 is the period of cos x

So General value of x is

neZ

x=4—ﬂ+2n7z
3

Hence Solution Set = {nyz} u{%Jr nz}u{%+ 2n;:}u{%r+ Znn} neZ

Q.17 sin7x—sinx=sin3x
Solution:
sin 7x— sin x=sin 3x
Using formula to convert difference into product

= 2cos(7X2+X]sin(”_szsian ** sin P—sinQ=2cos(P+stin(P_Qj
= 2€0s4xsin3x=sin3x
= 2c0s4xsin3x—sin3x=0
= sin3x(2cos4x—1)=0
Either Or
= sin3x=0 = 2c0s4x—-1=0
3x=0,7 = 2c0s4x=1
As 27 is the period ofsin x 1
So General value of x is = COS4X:§
X=z+2nz, X=2r  NeZ | oo54x s positive in the | and IV Quadrant with reference angle
T 2n1w 2nzr
X=— ' = 4X = z “
3 3 3 3 piny T
In | Quadrant . L G_ua'i:!rar_'t’:;h ASJ 1NN e
= ..._.-"_ r _3 '.l '_. '__ '_l '._ -_. -_I h | ) 3
. As 277is The period pfees X I} As 27,15 the period of cos x
=0 7 Bosseneial value s So General value of x is
_____l. '._ .', - 'H.-.. -\._. ( 5 A ..x - A P 57[
- WY \axsE 3 Fznr neZ 4X =—+2n17 neZ
. '\-. ' -.: .I .\.-_ I-. '_ ... .-.. 'I i X_£ n_7z- X_5_7z- n_7z-
NN | 12° 2 12 2
' . _|2nz T 2N« T Nz o Nr
Hence Solution Set = —t U< —+— U —+—rUi—+—¢ Ne’Z
3 3 3 12 2 12 2
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Chapter-14 Solutions of Trigonometric Equation

Q.18 sinx+sin3x +sin5x =0

Solution: .
sinX+sin3x+sin5x =0 i AN N
=  (sin5x+sinx)+sin3x =0 5 ’
Using formiala to convertsymiintd prodice.
= Zsin(lik—)_(— s, ?&_—‘ﬂ-?;ir" 3x=0 > sinP+sinQ = Zsin[P+Qjcos( P_Qj
20y 2 2
o B [ 2einBkites 2X+sin3x =0
I l| =5~ sin3x(2c0s2x+1)=0
Either Or
= sin3x=0 = 2c0s2x+1=0
3x=0,7 = 2c0s2x=-1
As 27 is the period of sin x -1
) = C0S2X=——
So General value of x is 2
X=r+2nrx , IX=2n7 neZ cos2x is negative in the Il and 111 Quadrant with
reference angle 2x =2
T 2nrx 2nrz g 3
=4+ — y X=——-
3 3 3 In Il Quadrant In 11l Quadrant
3 3 3
As 27 is the period of cos x As 27 is the period
So General value of x is of cos x
oy — 2?7Z'+ oz Ne7 So General value of x is
2X:4—7Z+2n71' neZ ~\
x=Z tnz A (PO
1 3 - .__ 1 | _|I 3
.-'\-\._ ) ._ "'H.-'. % I_.$ I. .._';2 ). ‘-‘I.-_'-_._- - - I
The Solution Set r.:"J ? DZ 'w*?—: + ST u‘{£+ nﬁ}u{z—”Jr n;r} neZ
L L LUV B ANES 3T T8 3

Q.19 §Iad|+sin3|+5in80 F5in70=0
\ Tpatbrien o <
I | " %,

sind +sin30 +sin56 +sin76= 0

(sin76 +sind) +(sin56 +sin39)=0
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Chapter-14 Solutions of Trigonometric Equation

Using formula to convert sum into product

~ ~ - - /'!-3_-_ .... A |
N [gsin(chos(wjj+(25in(50+36jcos(59 3HU:O smP+9.n’) 2<|h|{—+—qcos. _3\]
2 2 2 ) 2% SN N2 AN
= 2sin40cos30+2sin4gcos8=0 ) 00 L s T g
= 2sin49(cos30+cos )= 04 ) - |
= sin40{=0s36+ CGaQ) AL
Fither! | ' ': VR Or
. J o\ eI ;-_14.9:"(') = cos30+cosf =0
TN 40=0,7 Using formula to convert sum into product

As 27 is the period of sin@ . 2cos(39+9)cos(?’e—_9j=0 cosP+cosQ:2cos(P+Qjcos[P Qj
So General value of x is 2 2 2 2

A0=r+2nx , 40 =2nrx neZ = 2c0s20cos@=0
T Nrx nrz = cos20cosf@=0
O=—+—, O=—
4 2 2 Either Or
= cos20 =0 = cosd=0
29=% 3% g=-= 3%
2 2 2 2
As 27 is the period of cos & As 27 is the period
So General value of 4 is ofcos@

20:§+2n7[,20:377[+2nﬂ neZSO General value of @ is

V4 3
O=—+2nr,0=—+2nrx
<9=%+n7z ,9=3T”+n;z ’

The Solution Set = {2 LU 12 LI 4zl 3—7[+n7r uiZonztu 3—7[+2n7zl neZi—T1Tr |
2 4 2 4 4 2 2 ] ___J M
Q.20 cosf+cos3@+cos50 +cos70=0 =t ' " ’“ f N i
Solution: — ._J:_ A A M
C0S 0+ €08 39-+€0850 +c08 700 0/ \ ';, |\ "

= (cos7t) cosﬁH(a‘o‘ 594 o8| %9\_\0

_ ll'ﬂ )fcrnwlaxnc)rvert aum into product

J||J' 20l 'SL 6;JJCOSLMZ_QJ+ZCOSH[SQZ%)COS[SQ_SQ]:O cosP+cosQ=2cos(P;Qjcos[P;Qj

2
= 2co0s46cos30+2cosd48cos@=0

= 2c0s46(cos36+cosd )=0
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Chapter-14 Solutions of Trigonometric Equation

= cos46(cos360+cos6 )=0

Either Oor - !
=  c0s46=0 ~ ! "-:>. o (C Za Nvs e ey
49" 37 \ \Js*no for! uhto(onvnr stim moproduct
22 —~\ W/ (%00 (306 +Q) (P-Q
. JV = Ty | C0S=— "+ 0P +00sQ = 2¢08 €S
As 27 isthe peris? ofcdsg || > m\|L | 2 J Q= ( 2 j ( 2 j
So General valug of 9 \is | || —  2c0s20c0s0=0
2y [ I T _
N 11""1-'"%Ij‘nfz-,-'4(7‘-i"'7+2nn neZ = €0520c056=0
T Either Or
LN 20=0 0=0
st 0T = c0s260 = = cosf=
29=" 3% g~ 37
2 2 2 2
As 27 is the period ofcos@ | As 2x is the period of cos@
So General value of @ is So General value of @ is
20:E+2nﬂ',20:3_ﬂ-+2nﬂ' nEZ 9=z+2nﬂ',0=3—ﬂ+2nﬂ' ne”Z
) ) 2 2
V4 3z
O=—+nz ,0=—+n1
4 4

Hence the Solution Set= z+n—ﬂ U 3—”+n—7[ U z+n7r U 3—ﬂ+n;r ] Z+2n7r U 3—7T+2n7r neZ
8 2 8 2 4 4 2 2

=
T i .
| ) 1 1 -
- - % w | e R
~ E | _ i .__..-- .
" ! ' -
. ) I | b ——
! .:.-'Il ra \ |
—— 1 |
1 FoL 1 .,
— v B [T L =
| — —_ 1 L o
- LT L .
& i e
L
- J i
A .;-. |
% I |.'-\.
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