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Trigonometric
Equations



Examples of Trigonometric Equations

1

2



Solution of Trigonometric Equations

1



Principal
Solution



Principal Solution



Principal Solution - Shortcut Method

1





Principal Solution - Shortcut Method
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Principal Solution - Shortcut Method
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Principal Solution - Shortcut Method
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General
Solution



General solutions

General Solution



General solutions

General Solution



General solutions



General Solutions - Examples

1



General Solutions - Examples

2



General Solutions - Examples

3



Number of
Solution



Find Number of Solutions :

1



Find Number of Solutions :

2



[JEE Adv. 2015]







Type - 1
Factorisation



Type 1: Factorization/ Quadratic Form



Solve (2 sin x - cos x) (1 + cos x) = sin2 x in [0, 2π].





[JEE M 2021]





A. 0

B. -2

C. -4

D. 12

[JEE M 2022]





If the sum of solutions of the system of equations 2sin2θ - cos2θ = 0

and 2cos2θ + 3sinθ = 0 in the interval [0, 2ㅠ], then k is equal to__.

[JEE M 2022]





If S = {θ ∊ (0, 2π) : 7 cos2θ - 3 sin2θ - 2 cos22θ = 2}. Then, the sum of 

roots of all the equations x2 - 2 (tan2θ + cot2θ) x + 6 sin2θ = 0 θ ∈ S, 

is_ [JEE M 2022]





A. 7 + √3

B. 9

C. 8 + √3

D. 10

[JEE M 2022]





[JEE M 2022]





Type - 2



Type 2



Find general solution of sin x + cos x = √2.



Find general solution of √3 cos x + sin x = 2.



Find the general solutions of equation sin x + cos x = 3/2



[JEE M 2021]





[JEE Adv. 2022]









Type - 3
(Convert Sum to Product)



Type 3

Convert Sum to Product



[JEE M 2019]

A. 3

B. 1

C. 4

D. 2





[JEE M 2021]

A. 8π

B. 11π

C. 12π

D. 9π







[JEE Adv. 2011]





Type - 4
(Convert Product to Sum)



Type 4

Type 4

Convert Product into Sum



Number of solutions of the trigonometric equation in [0, π],

sin 3θ = 4 sinθ. sin 2θ. sin4θ.

A. B. C. D.





Type - 5



Type 5

Type 5

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

be solved by the substituting cos x 土 sin x = t

(ii) Many equations can be solved by introducing a new variable

e.g. consider the equation sin42x + cos42x = sin 2x. cos 2x





Find general value of x satisfying the equation 

sin4 2x + cos4 2x = sin 2x cos 2x.





Type - 6
Using Range of Functions



Type 6

Solving equations with the use of boundedness of the function.

Remember :-

-1 ≤ sin x ≤ 1, - 1 ≤ cos x ≤ 1, tan x ∈ R, cot x ∈ R.

| cosec x | ≥ 1, | sec x | ≥ 1.



Solve for x : cos x + cos 2x + cos 3x = 3.



[JEE M 2019]





[JEE M 2021]

A. 11

B. 7

C. 5

D. 9





[JEE Adv. 2014]





Type - 7



Type 7

Solution of trigonometric equation of the form 

(i) f(x) ≥ 0, φ(x) ≥ 0

(ii) f2(x) = φ(x)



Solve for x, in x ∊ [0, 2π]







Type - 8
Log wale Questions



[JEE M 2020]





[JEE M 2021]

A. 20

B. 12

C. 9

D. 16





Type - 9
Graph wale Questions



[JEE M 2021]

A. 3

B. 4

C. 2

D. 5





The number of solutions of |cos x| = sin x, such that -4π ≤ x ≤ 4π is

A. 4

B. 6

C. 8

D. 12

[JEE M 2022]



The number of solutions of the equation 2θ - cos2θ + √2 = 0 is R is 

equal to_.
[JEE M 2022]



The number of solutions of the equation sin x = cos2 x in the interval 

(0,10) is_.
[JEE M 2022]



PYQs



[JEE Adv. 2010]







[JEE Adv. 2016]
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