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~ 7 N
o General Solution

3
4t = LinX B=nT+EN'X  MNEE

(0% 6 = Condx B=2nm x

Lanh = kanx B =hn+x
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o General Solution

&4

A § = dn'X \Y
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o General solutions

¥

sin0 =sina
cos 0=cos a
tan O =tan o

sin® 0 = sin® a
tan® 0 = tan’ a
cos? 0= cos®* o
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N 7 . R
o Find Number of Solutions :
L
O 1

Lsin"—lx = —sinxe [O,ZR]J

Al = 1efo,2n] \@o. ok Lel” =\8J
()= Guefo, e

n(B)-1 Befo,ml A AN o




N 7 . R
o Find Number of Solutions :
L
©

Lsec 3x =2inxe [O,n]]

n & o,T\] mo. : Mnﬂ
2 e&o,m\l \¥
b €loysl — QJ n \5“




i @ The number of distinct solutions of the equation

5 ) ‘

ZCOSZ 2x +@;s4 x+sin? x]+ @56 x+sin® x =2
in the interval [0, 271] is

—SLi—Ce?f‘zx 1-/f — Q inAn +/—%Mn”m@&7-x_ =%

‘gq‘ (%290 — %&M"z’ﬂ 0‘9’3"% =0

%‘ﬁ(ﬁ’;‘a - W’L‘K\ =0
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Type 1: Factorization/ Quadratic Form
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Solve

(2sinx-cos x)(1+cosXx)= sinzﬁin [0, 2m].

(11 - (35955 = (= (5959

va\%—cy{%—\—r%:o
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@ If V3 cos? x = (\E - 1) osx + 1, the number of solutions of the

. . | .
given equation when x € |0, E] is

——

J3 e _ﬁcian ten -l =0

1 e (G -1) + 1 (G- = o

[JEE M 2021]

L oew = R Len-"
— 0 |

e |







R =1
“'@ e 4+€9) =D

S={0c[0,27]:8>" ° + 8> ° —16}. Then

. L

n(S) + Z secLE+29Jcosec£E+29J is

= BeS 4 4

equal to : 24 B 2- 240 40
£+ ¢ TR =tl

A0 > 64 Uy

B. -2 x o+ T =16 ? =%

Le~ 4

= kl~\£t+(,t\:o Ay =y
5 = Q&—'%S‘:@
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| x> _)é =

G ES ICG’S (],S{-\-‘lej &n( .n&\ Bes Q[ +L{9>




ol 3 —
If the sum of solutions of the system of equations 2sin?0 - cos206 =0

and 2cos?0 + 3sinb = 0 in the interval [0, 277], then k is equal to_ _

danto_wmo | 260 +3um =0

6—-" T, .
. - +34dwmb =0
QAL.Y!’LE =1 —a A-l-vtle 20 gl @) g

49 -24ing —2=0
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A —4 Amnd & Lin®- L =0
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—_ 20 - 1N20 - 2 —
@ If S$={6 € (0, 2m) {7 cos20 - 3 sin20 - 2 cos220 = 2,} Then, the sum of

roots of all the equations x? - 2 (tan?0 + cot?0) x + 6 sin26 =00 € S,

is_ //\—\

A )\ .
> ‘«]—(l-(—)(\em@)_z(.l-_gi&&e — Q0% 20 =2

\
> 7(+§ce%ze ~3 G2 = 1

> 2y KS-Q(e%lB\:O

%\M‘“\%

[JEE M 2022]
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S=’<‘g3%7532' le:nt

Qum of- Rest =2 (fan"6 + MZGH
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Let
T

S= {ee[—mnj—{i— :sinOtanO +tan © =sin29}.

lfﬁ = Zcos 232 then
M(‘”\B -’v\) = QW;‘

[JEE M 2022]

A 7+V3 T+ Ko™ ©)
V(B:./Z 3 iQhB?-O Wd+) = 260
-8y MBJ;\-_?_(\—-M\S\
D. 10
Q.ALV‘\LQ ‘\'L"\% "’\ =0
% A+ 24D - Al -\ =b
| = QUMB-\\(M'\S*'\ =0






The number of elements in the set
{Be [—4m, 4m] : 3 cos“ 20 + 6 cos20 —
10c0s%0 +5 =0} is _S2

S92y + 6 e>2.6 —5@(&%"6 +S =0

" AN
3oy 20+ 626 —S(lﬂe%ze) 1—% =0

3 Ce%lle + (B%)_Q -0
(820 (3ems 1) =0

S =

[JEE M 2022]
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" Type -2

2
{asinx + bcosx = c}




b
O ax
¥

asinx +bcosx =c

Methed
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@ Find general solution of sin x + cos x = V2.

o -5

o + 1%t = 2=

—_—

IS I8
%%M+C°’.s%(oxx =\
# (0%(1—1{;\-_(&5

L 1 =M L6
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@ Find general solution of /3 cos x + sin x = 2.

{1 ==

J3|e’% +1$4ivm = 2
2
i

Cp&% (e + »ﬁn%hh‘){ =\

Ce%(‘n—lg = (eno
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@ Find the general solutions of equation sin x + cos x = 3/2




b @ The number of integral values of 'k’ for which the equation
Bsinx +4cosx =k + 1)has a solution, k e R is

k”W“
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Consider the following lists:

List-1 List-II *ﬂn é
t w SN s"\
I [y — 1 (P) has two elements =
(D {x €|-5,5 [ cosx +sinx = wo tam(“..]!.) [JEE Adv. 2022]
_5% 571, /3 has three elements _
..(«I’T{{xe 5B 3tan3x_1 €> (Q) has reeeemens___j% N .
) T 6T | o~ . = s
(11I) {x € —ﬁ?"’? 2 cos(2x) = ®Dhas four elements iahz'x = AE R J
[ 7w Tm ] aa .
aV)ix € |-=,=|: sinx — cosx = 1 (S) has five elements
els fah(e)z—\- XARDIES
(T) has six elements \[-% € ¢

The correct option is:

K = ®); ()~ ); @)~ @; V)~ (S)
D2 @) - @) (D> @ W= ®
(© (M~ (@ () = (); (1) = (T); AV) > (5)
W )~ @; ()~ (S U - P); AV) > ®)
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(Convert Sum to Product)




- O

b

Convert Sum to Product




fo<x< g, then the number of values of x for which

(Sinx — sin 2x +sin3x = 0)is € [0, T)

A. 3
CB:' L A, + 031 —Ain@n) = o
.4 ¢ —
B2

2 Uin@d (o569 — Anax = o

-&i\nb;n} KQ(G%VL _ \) o
4“:“1%:—0 oR (,@31:_\/1’

[JEE M 2019]
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@ If the sum of values of x in [0, 27|, for which
sinx 4+ sin 2x 4+ sin 3x 4+ sin4x = 0, is equal to
t_ SR yi

A. 8t
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~=7 @ The positive integer value of n > 3 satisfying the equation

1 1 I |
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(Convert Product to Sum)




B 1o

b

Convert Product into Sum




@ Number of solutions of the tfrigonometric equation in [0, ],

(sin 36 = 4 sin6:- sin 20. Siﬂﬂ) ﬁ»ﬂ(k —&). sn(A1R) = Lk ’-MLBB
A 4 B. 6 8 s

= Ao = LMMG m(&&-&) 4!.»0’1(38‘\'9’))

7 dinig = 4 dno (*‘"‘13@ - Ao B

= 3Amb - Ll}tAB = 4 A A3 —({}M‘/
= 3&/@ 5 %bme




O € [0/71]

dinf =o 3 =4 Ain"30
J,Ln‘ge = i\l_% E3) etolgﬂ
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Type - 5

{f(sin x + cosx,sinx cosx)}




B Irvees

Y,

(i) Equations of the form P ( sin x & cos X, sin x. cos x) = 0, can

be solved by the substituting fos x + sin x = 1)

(i) Many equations can be solved by infroducing a new variable

e.g. consider the equation sin*2x + cos*2x = sin 2x. cos 2x




At + CBL = A Cosn + 2

Mothot  Aime + 3% = L
—_— &‘—E‘

o (dom 4 wan) = & ;
- A=)
S 1+ @ ean)= k™ U: T = ""ZJ

3 |bm e = £\
2




N 7
@ Find general value of x satisfying the equation
§in.
/\A'

2 (1 -2 Ain"ont Cer¥ 29 = Anaw Ca&l’x)

2 4 n4aa gy = Mn%

A 4w, + L =9 = 0

- X
Q;».Lm ﬂ)(ﬁhlm—\) s w(ﬂ Y

M Al =\
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" Type - 6

Using Range of Functions




- Tryee e

b

Solving equations with the use of boundedness of the function.

Remember :-

-l1ssinx=1,-1=<cosx=1,tan x € R, cot x € R.

| cosecx|=1,|secx]|=1.
L—~—4 —_

Adacn —oo -1 \) 'lwoo
) § L 011,9)




Moak &S |
Sehvee for x :@og X + COS 2X + COS 3X =@

J )| °
L—l,lj t—l,l] t"‘rg

- - e3¢ = 4
(e =1 CR2w =1 |




N All the pairs (x, y) that satisfy the inequality
g./sin2 X—2sinx +5— Ezlalso satisfy the equation:
2

Hsin? y
(1) 2|sinx|=3siny (2) 2sinx=siny
(3) sinx=2siny \,(A'(sinx=|siny|

J - tim s < Ay

dnw = -1 \&M M W\{‘-L
ST g )
[%s ) =)
\\
V -=o
\







The number of solutions of‘sin7 x + cos’ x =El, x € [0, 4m] is equal

to
. 1 *
o
. 5 :
D. 9 A

(o J Vi
1 (o @5%3%‘,%

\ v v v/
[JEE M 2021]
© 1 A= 0K, )“,LIT\







N ? @ For x E(O,TE) , the equation sinx + 2sin 2x — %jn 3x =13 has
4

(@) infinitely many solutions

(b) three solutions
! . [JEE Adv. 2014]
\»EZ%/ ggesz(ljliltlit(;ﬁn - Q (bR 29 dne T Q Ana = 3

@ — G2 A + 4 dne 63 = 3
A (—}%hﬁklwq =3

'{G@l—%“‘b%n . %x—
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(Rot wda Sawal,)
* Type -7

[fg) = \/fp(x)}




i
Type 7
Solution of trigonometric equation of the form f(x) = (p(JC)

() f(x) =0, p(x) = 0
(i) f2(x) = ()

£ Lok LA 9. botk Aidus




y
@ Solve for x, (SN = V1 — cos x)in X € [0, 2m]

dnZa = | — Coam

(1- Staxir o) = (1256
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Log wale Questions




/ . . :
e The number of distinct solutions of the equation,
logi |sinx | = 2 —logi | cos x | in the interval [0, 21t], is

2 2

«—
|+ g, |one| = 2

A \Axn@\.\(ssm\ s \“\ 6] - | o)
O©— T
\mﬂ% (u’m\ : quL

\ %l\nn\ < ll

1”‘0}




# dn(f=x1 D€ [9,41\]

2




If forx € (0, %),(Egm sinx + log,,cosx = Eand

logyo(sin x + cos xli%)]ogm n —D n >0 then the value of n is

BT Joy maw) - -
C. 9 10
D. 16

: A |
At vy = 10 = & -V

by (i staur) = dag Yoy
0 0

h’h&““@\ :M\%\
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[JEE M 2021]
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l e
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The number of solutions of |cos X| = sin X, such that -4 < x < 4mis

> to,21] — 2 . (I
B. 6

' 4m,4mf — 2x4
P ém4m]

D. 12 = RS i

e _ NS\

"3'— D 11 3 2




J -
o .
The number of solutions of the equation 20 - cos20 + y2=0 s R is

I to_.
equal to_.(%") [JEE M 2022]
y=2 0+ 20 + {3 = &&70
04D Y=+ ——— e

= i /

1
} o

&\t \
N — \/\/\/
1 \
P RS L\ S
N /K % v

g 2o

\ 2—T||
) iy
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The number of solutions of the equa’rio@& cos? x in the interval

(0,10) is_. ‘
. oty
m— . Iz = .3
Aime = 8" AUne =06 A€ (o lg)
@ Lt = | —Ain e H Sbﬂml
A + b -\ =0 0§

Qﬁ? o= -\ XL Ig -T =

z

A\l n\" \o
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N T T
The number of values of 0 in the interval, Y such

thatfor n=0, +1,+2 andftan 6 = cot SGJas well as

-,
@ Aan® = k<O Vj =L_—>—Q“*l‘£\ © é( :;;JS_
kqnﬁ S ian@‘_-gﬁ) - o \/ 0 éﬁl—l ) g\%>
—=

N
Dsmed-<p e\ \/ R
66 = @i ne \/ SR

| 2

. 1§ = )W R
\ > he-y (RN
» -1 (30,




@Q_B = 09549
o (T -29) = 340

I{_-Qe=fmn + 40

s

J{ b=y T 2 an —qe |

—'lY\'\\ 69 QQ’ T - -

E







T
— - . + o
LetS = {X e(-m,m): iz} . The sum of all distinct

solutions of the equation /3 sec x + cosec x + 2(tan x —
cot x) =0 in the set S 1s equal to

7_11; 27
9

s o (@ @ 5
JE%LC%-\-WC%-\':{(EM—C&Q:O
~r‘$ 4 \ 12 \Ag"—k—-(&}l\

G dimt Mmm)zo
Blorlon 2l
4-&‘01(0&1 MQ’“L -

(a)

[JEE Adv. 2016]
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