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An equation (or inequality) involving one or more
trigonometrical ratios of unknown angle is called a
. L R e,
trigonometric equation.
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COSX= ;;sm-x—4 cosx = 1.
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The value of an unknown angle which satisfies the given
trigonometric equation is called a solution or
root of the equation.

—_—

2SO0 =3 Hou many soludisa 2

S\MQ‘/\@KL @:()op/ 120°

Clearly = 60° and 120° are solutions of the equation
between 0° and 360°.

How many solutions overall 22?
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There are millions and billions of solutions which satisfy say tan X =— 1 but our main
object s to write down those mfinite solution in one line. Since all trigonometric function
are periodic and therefore solution of all trigonometrical equation can be generalised
with the help of periodicity of trigonometrical function.

Two types of solution

Principal solution General solution‘

0<0<ax Al saby
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Principal Solution

The solutions of a trigonometric equation lying in the interval [0, 27). For example, sin@ = —, then the two

b | =—

n St n Sr o : :
values of @ between 0 and 2 are — and e Thus, P and " are the principal solutions of equation

sin 8= —.
2
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General Solution

The solution
consisting of all possible solutions of a trigonometric equation is called its
general solution,
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Trigonometric Equations

If smo=sma = 6=nn+(-1)"a where a € [—E EJ .nel.

272

If cosb=cosa = 6=2n7 = a where o € [0.7n]. ne1 .
—————

If tan6=tana = 6= nrr+c1“he1ec1c‘_1£ .nel.

2 )

If sn’6 = sm—a:» 6 =nmw =a.
cos’0 = cos’a = 6 =nm = a.}

tan’ 6 = tan’c = 6 = nw = O.
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[ Note: a is called the principal angle ]
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TYPES OF TRIGONOMETRIC EQUATiO.\'S:

v\x

@ Solutions of equations by M. Consider the equation :
(2smx—cosx) (1 +cosx)=sm’X . COtX —CosX =1 —Ccotx cosx

(by Solutions of equations reducible to quadratic equations. Consider the equation :
3cos?x—10cosx+3=0 and 2sin®x+ /3 sinx+1=0 .{‘2\

() Solving equations by introducing an Auxilliary argument . Consider the equation :
sinx +cosx= .2 : /3 cosx+sinx=2 :secx—1=(42 —1) tanx

¥ a) (2 St - G|+ laat) = Sinx b) 3(edi— talox+2=0 & rlyse+bfne =C
6‘“1 o) (1+Gt) = (1-%) =0 3 (™ - Qlpr—Lox+3=D a’a-bzé:c_;u& +J'::';"'j

(60 [ 2Sing—Gost = (1= (o 1) = O G-l (x=3)w0 ’ 3
[itons) € 2B porsr B =y @ Jry ez (St~ i

()*Cb‘i‘) (D.Sinx\—l) =D alyb™ [S‘tv;(i-fd»ZC

(ot =~ | , Simat "—ﬁ

lox = &(&»’Jj) :J~>c= 2nzt+ GD_I;L?
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Problems S
Let S ={6 € [-2m,2n] w}, then s v
sum of the elements of S is (2019 Main) s
(&) 2n (b) n
© 2X o) =28 A
3 6 = L

/ 2(x® +35iP=0 iscne:—.t] G= ““*(")n(-%) \

2(1-Sin8) +35n8 2D 0= 6043, 3p0-38 el
2-2Sm 0 +35mb=D =R e n=}§ X+R

28w w—35ml —2=0 o \309"(150‘) =2 %

o Sinki0 — 4 %inB +Sivig =2 =D 216 +336 -35 180 = 3 oy 3 +3Z

2S'n GC Sind -2) +1 Cg\'nB"Z) =0 <
\ QAM@ tY (Sing—2)=0 622, n=A ( "ﬁfi/)
F 3




Problems

The sum of all values of qatisfying

) 3.
sin®20 + cos 20 = Z 18
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1 2
(2019 Main, 10 Jan I) (oo 0 = Gua'oe
3n 5T R .
® 5 ) =~ \9/% d © b=nzsy
iz~ —l -2 1= X
/ e 4 _ 1.2_ ~ 3 T . \
Snrf__'le + (0 29 —'_2_ 20219 = | oA
2 4 (28~ 1 _3'
f—cllhla 4 (o' 20 -3 a
4 M= 3 H-ﬁg
z bd 2 pR
& 4 _ (o0 20 = J—_) = Gw» 2
Yo 420+ 4(n20 =3 (5 : S
4&:26 —h(9 284120 A= NALZE 5
S ! =0 *x - ﬁulf '3 / 3“_‘5
(g-fﬂ!b 29_') - G~ nx + =2 g/ > F




TYPES OF TRIGONOMETRIC EQUATiONS :

(d)

(e)

<)
d)

Solving equations by Transfornu
Consider the example : (cos3x +sin2x—snd4x=0:
sin’x + sin’2x + sin?3x +sin’4x =2 sinx + sin5x = sin2x + sindx
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Trigonometric functions mto a product.

Solving equations by transforming a product of trigonometric functions into a sum.

Consider the equation :
sin 6x

SINS5X.Ccos3X=sMO6X.cos2X : 8COSX Cos2xX cosdx =

Solving equations with the use of the Boundness of the functions

(3% + Sin2v - Snax =p
— J
SnC—-Smd 28w LB

) 9 Stngit- L3 X BN b fmﬂ

EANEE 2 A

> |

—

J——

: sin36=4smb sin26 smn46

Bcﬂwrﬂ/“'m "6 W""-
— £ Snx £

— £ Y £

Stnac > |

2 Sivet =)
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Ifo< a@%, then the number of values of x for which

sin x —sin 2x + sin 3x =0, 1s (2019 Main, 9 Jan 1)
\&Z (b) 3 (0 1 (d) 4
/ Simt — Snax + Sm3x =0 \
(- J

2823 (. — Sin2x =0
Srnant (2 lovat -)=0

Sined=0 Coodt =L
2

A =N, D(:,Z(_

st N2

= Y




Problems

The number of solutions of the equation
_5m 5m]. -
J (2019 Main, 12 April I)
5

(a) 3 L,WJ

4

1+ sin? x = cos?3x, x El_
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(e) 7 (d) 4
f I+ Sin™x = (o 3% [+ SinTyc >
ﬁﬁ N —— .
> =<\ (o 3% < |

Saudm wall Bxist pharn
Rgth LhS g Rug Shald be egquet o |
‘LI

2
I+Shc=1 g z&»lgx.=|5 = 1-S3x]
‘ 4 g ' I
Stnat=9 .~ Qin yx =0
\ Stnx =© / I Cin 31-’0!
. W=0, 2K, —75, -2A.

1 ¢ G ¢

DL X £\

7
L———’_‘—_—-‘&,—J
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Problems

Eft o and B be the roots of the quadratic equation ﬂsih@ 3 Sing g — »L =8 —,m
o .
sin® — x(sinBcosB + 1)+ cosB=0(0 <6 <45° ) and e S8 (¢~ (a8 —1 (x-(ag] =0

. o= a 1 n .
o< B}I‘hen, Z {a" + 1) ]13 equal to @srn@ -1 (3c=(a8) =D
" - Bn .
n=0 (2019 Main, 11 Jan 1) 1S ing =\ o¢ 2L
1 1 1 1 e
(a) - p + . = =
1-cos® 1+ sinb \’(b)/l— cos@ 1+ sin®b X _é:_mB X =B
1 1 1 1
(c) - (d) + B} %= (0
1+ cosB 1-sinB 1+ cos®@ 1-sinB L= C"bf“g ! .
I 5 d= (o8 , B=(eul
4]
' 41 4el -1 ol 4L AP L. @
BD B‘ B* Bg -J[-i = Sl'n(g
2
Qta.f-oﬂ.pd- _G?) + (_"_3,’ -‘—}é"}'tl - '-—K_'J)

1 + | _ T
| — ol = (=1 - |—d f4L | =D I4+5iw
. (<L) &




Note :

3)

4)

@

Some standard identities in triangle (A+ B+ C=m) :

sm2A+sm2B+simn2C=4smAsmBsinC
— —
cos 2A+cos2B+cos2C=-1—-4cos AcosBcos C
L—'——_._____‘_"
. ) . A
SInA-+ smB+smC=4cos7cos7cosE
I_.——-"'—'_'"_'_"‘ y 2

cosA+cosB+cosC=1 +4sin%sin%sin%
—_— 2 2 2

tanA+tanB+tanC=tanAtanBtan C

—3

A, B C, B C
tan — tan —+ tan— tan — + tan — tan — =1
22 2 2 2 2

e - e s

e S —

|

v

Condids onel Tdudips —
R+B+Hc =&

SAFA}TA COM
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Sum of sines or cosines of n angles.

. np
: . . e T sil—=- n-l1
smo +sm(a+B)+sin(a+2p)+..... +sm(a+n— B): 5 sm(0t+7ﬁ)
S~
2

— _\ SIn n—l
cosa+cos(a+p)+tcos(a+2p)+.... + cos (C! +11—1B) =2 cos(o&—ﬁ)

B
Shiy 2
‘H\ﬂﬂiﬁ ong AW HF
Sin 10+ Sind0 <+ SinSo + Gin70" +Sina0’+Cmis + Sz
Giwa + Sn(arBY + Sin(at+28) - — Sin(a+@-dB) = StwB o gy (d__‘,@__,)_g)
Fasr rown of BP = ol - sm_ﬁ_}

c.dqﬁ-,f’-—ﬁ
V. o Yo =P
_ Caldr )z SwnB g ar(rDE)

Goot +  (pn(a+B) + Q,.,ch-\ﬂzi?:a) — P~
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Problems Sy
Find the sum of seri T os I cos E o v cos F
mnd ine sum 0fS€? ies cos 11 cos 71 cos 11 cos 71 cos 11 - »
Grel + Gn (0B + (plorzB) — — < Ta"‘%:z.
ﬂn%ﬂ% oow in A.P - Sin nﬁ \
/ d= % ﬂmr 3= 2z n=5 Gb(d{“”_])%_}
\"l I\ g\.'ﬂ...—

_ . "SR . A
Sum= Sin 5_;_'5 w( =+ J-,x5_> = D.Smg_. Gn‘én S Sint'x‘”l‘_\)
- |1 Lt - \J - \

S‘I’n__ﬁ_. l Sln—-— J_,Sl‘ni Z’Srnz
L 1 m 3

= %%d -1
K 28 %) )




