
1

Subjects : Maths Previous Year Questions of JEE

Mains

Trigonometry Ratios and Equations

Maths - Section A ( MCQ )

A) B) C) D)

A) B) C) D)

A) 19 B) 22 C) 26 D) 28

A) B) C) D)

A) B) C) D)

A) 32 B) 16 C) 64 D) 12

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) 4 B) 1 C) 3 D) 2

The sum of all the integral values of  such that the equation , , has at least

one solution, is:

1. 𝑝 3 sin2 𝑥 + 12 cos𝑥 − 3 = 𝑝 𝑥 ∈ ℝ

−54 −60 −75 −84

Let . Then  is equal to :2. 𝑆 = {𝑥 ∈ [−𝜋,𝜋] : sin𝑥(sin𝑥+ cos𝑥) = 𝑎, 𝑎 ∈ ℤ} 𝑛(𝑆)
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If , then  is equal to _______.3. 𝑆 = {𝜃 ∈ [−𝜋,𝜋] : cos 𝜃 cos 5𝜃

2
= cos 7𝜃 cos

7𝜃

2
} 𝑛(𝑆)

If , then the value of  is :4. sin( 𝜋
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If  for some , then  is equal to5. cot𝑥 = 5
12 𝑥 ∈ (𝜋, 3𝜋

2 ) sin 7𝑥(cos 13𝑥
2 + sin 13𝑥

2 ) + cos 7𝑥(cos 13𝑥
2 − sin 13𝑥
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The value of  is equal to6.
√
3cosec 20∘−sec 20∘

cos 20∘ cos 40∘ cos 60∘ cos 80∘

Let  and . Then the value of  is equal

to:

7. 𝜋
2 < 𝜃 < 𝜋 𝑐𝑜𝑡𝜃 = − 1

2
√
2

𝑠𝑖𝑛( 15𝜃
2 )(𝑐𝑜𝑠8𝜃 + 𝑠𝑖𝑛8𝜃) + 𝑐𝑜𝑠( 15𝜃

2 )(𝑐𝑜𝑠8𝜃 − 𝑠𝑖𝑛8𝜃)
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If , then  is equal to :8. ∑13
𝑟=1 { 1

sin( 𝜋
4 +(𝑟−1) 𝜋6 ) sin(

𝜋
4 +

𝑟𝜋
6 )
} = 𝑎

√
3 + 𝑏, 𝑎, 𝑏 ∈ 𝐙 𝑎2 + 𝑏2
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If , then the value of  is:9. 10 sin4 𝜃+ 15 cos4 𝜃 = 6 27 cosec6 𝜃+8 sec6 𝜃
16 sec8 𝜃
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If , then 

is equal to :

10. sin𝑥+ sin2 𝑥 = 1,𝑥 ∈ (0, 𝜋
2
) (cos12 𝑥+ tan12 𝑥) + 3 (cos10 𝑥+ tan10 𝑥+ cos8 𝑥+ tan8 𝑥) + (cos6 𝑥+ tan6 𝑥)

For , let  and a real number  be such that . Then the

value of  is equal to :

11. 𝛼,𝛽 ∈ (0, 𝜋
2
) 3 sin(𝛼 + 𝛽) = 2 sin(𝛼 − 𝛽) 𝑘 tan𝛼 = 𝑘 tan𝛽
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Maths - Section B ( Numeric )
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If  has exactly  solutions in the interval , then the roots of

the equation  belong to :

12. 2 sin3 𝑥 + sin 2𝑥 cos𝑥 + 4 sin𝑥 − 4 = 0 3 [0, n𝜋
2

] , n ∈ N

𝑥2 + 𝑛𝑥+ (𝑛− 3) = 0

(0,∞) (−∞, 0) (−
√
17
2

,
√
17
2
) Z

The least value of  is:13. (𝑐𝑜𝑠2𝜃− 6𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃+ 3 𝑠𝑖𝑛2𝜃+ 2)

4 +
√
10 4−

√
10

The sum of the solutions  of the equation  is14. 𝑥 ∈ ℝ 3 cos 2𝑥+cos3 2𝑥
cos6 𝑥−sin6 𝑥

= 𝑥3 − 𝑥2 + 6

0 1 −1 3

Let . Then  is equal to:15. 𝑆 = {𝜃 ∈ (−2𝜋, 2𝜋) : cos 𝜃+ 1 =
√
3 sin 𝜃} ∑𝜃∈𝑆 𝜃

− 2𝜋

3
− 4𝜋

3

2𝜋

3

4𝜋

3

Number of solutions of ,  is:16.
√
3 cos 2𝜃+ 8 cos 𝜃+ 3

√
3 = 0 𝜃 ∈ [−3𝜋, 2𝜋]

The number of solutions of the equation  is17. 2𝑥+ 3 tan𝑥 = 𝜋,𝑥 ∈ [−2𝜋, 2𝜋]− {± 𝜋
2
, ± 3𝜋

2
}
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If , then the number of solutions of , is equal to:18. 𝜃 ∈ [−2𝜋, 2𝜋] 2
√
2 cos2 𝜃+ (2−

√
6) cos 𝜃−

√
3 = 0

The sum of all values of  satisfying  and  is19. 𝜃 ∈ [0, 2𝜋] 2 sin2 𝜃 = cos 2𝜃 2 cos2 𝜃 = 3 sin 𝜃

4𝜋 5𝜋
6

𝜋 𝜋
2

The number of solutions of the equation   is :20. 4 sin2 𝑥− 4 cos3 x + 9− 4 cos x = 0; x ∈ [−2𝜋, 2𝜋]

1 3 2 0

The number of solutions of the equation  is :21. 32tan
2 𝑥 + 32sec

2 𝑥 = 81, 0 ≤ 𝑥 ≤ 𝜋
4

3 1 0 2

Let  and , then  is equal to22. 𝑆 = {𝑥 ∈ (− 𝜋
2
, 𝜋

2
) : 91−tan

2 𝑥 + 9tan
2 𝑥 = 10} 𝛽 =∑𝑥∈𝑆 tan

2 ( 𝑥
3
) 1

6
(𝛽− 14)2

32 8 64 16

 is equal to .23. 96 cos 𝜋
33 cos

2𝜋
33 cos

4𝜋
33 cos

8𝜋
33 cos

16𝜋
33 ......

If , where , then  is equal to ___ .24. cos2 48∘−sin2 12∘

sin2 24∘−sin2 6∘
= 𝛼+𝛽

√
5

2 𝛼,𝛽 ∈ 𝑁 𝛼+ 𝛽

If  and , then  is equal to _____.25. 𝐴 =
sin 3∘

cos 9∘
+

sin 9∘

cos 27∘
+

sin 27∘

cos 81∘
𝐵 = tan 81∘ − tan 3∘

𝐵

𝐴

Let  and  where  and . If ,

then  is equal to ___ .

26. 𝑐𝑜𝑠(𝛼 + 𝛽) = − 1
10 𝑠𝑖𝑛(𝛼 − 𝛽) = 3

8 0 < 𝛼 < 𝜋
3 0 < 𝛽 < 𝜋

4 𝑡𝑎𝑛 2𝛼 =
3(1−𝑟

√
5)√

11(𝑠+
√
5)
, 𝑟, 𝑠 ∈ ℕ

𝑟+ 𝑠

Let .

Then  is equal to

27. 𝑆 = {𝜃 ∈ [0, 2𝜋) : tan(𝜋 cos 𝜃) + tan(𝜋 sin 𝜃) = 0}

∑𝜃∈𝑆 sin
2 (𝜃+ 𝜋

4 )
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