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1. The common principal solution of the equations sin§ = ) and tan 0 = ﬁ is [MHT CET 2025]
T 5w i 1x
A) — B) — — D) —
(A) 6 B) G © 5 (D) 7
2. The principal solution of (54 3sin0)(2cos0 + 1) =0 are [MHT CET 2025]
-7 2z 2w Sm 2r 4xm 2x Im
A) —, — B) —,— C) —,— D) —,—
()3,3 ()3,3 ()3,3 ()3,3
3. The number of values of x in the interval [0, 37] satisfying the equation 2sin® x4 5sinx—3 =0 is [MHT CET 2025]
(A)6 B)1 ©2 (D) 4
4. The number of solutions of 16Si“zx + 16“’52" =10in0<x<2rx are [MHT CET 2025]
(A) 8 (B) 10 ©6 (D)4
5. If sin(g cotf) = cos(g tan 0), then the general solution of 0 is [MHT CET 2025]
T T
(A)nﬂf—kz,neZ (B)n7r+(—1)"g,n€Z
(C)Znnj:%,neZ (D)2n7ri3%,neZ
6. The possible values of 8 € (0,7) such that sin 6 +sin(40) +sin(70) = 0 are [MHT CET 2025]
n St 2 37w 8% 2 © ©® 2rm 37w 357
(A) A0 1A AY A Y 4 (B) A ' A'AY A4 Y 4 AL
4°12°2°°3°4° 9 9747273747 36
2r m ©® 2m 37w 87® 2 w 4n ©® 37w 87m
(C) ?72)57?7?75 (D) ?727?7537)?
7. If tan30 = cot O Then 6 = [MHT CET 2025]
2n+1 2n+1
(A) W,HGZ (B) W’HGZ
2
(C)W%mez (D) nm,n e
8. The general solutions of the equation tan” 6 4 sec26 = 1 are [MHT CET 2025]
T T
(A)nn’,nn’:lzg,nEZ (B)nTC,nTC:I:Z,nEZ
(C)%,%ig,nez (D)mr,mrﬁ:%,neZ
9, If0<x<mand 8151“2" + 81°95°% — 30 Then x takes the value [MHT CET 2025]
T T T T RV 2r
A) —, — B) -, — C) —, = D) —,—
() &3 B) 3.3 © %3 D) 5.5
10. If tan(mwcos 0) = cot(msinH), then sin(g +0)= [MHT CET 2025]
1 1 1 1
A) - B) — O - D) —
(A) 5 ®) © ®) 5
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If 1 —cosO® =sin0 -sin > then the value of 0 is [MHT CET 2025]
(A) 2n7,4nm,n € 7 (B)%,%,nez
T T

© (2n+1)§,n€Z (D) (2n—l)z,n€Z
The number of values of x in interval [0,57] satisfying the equation 3sin®x — 7sinx 42 = 0 is [MHT CET 2025]
(A)0 B)5 ©4 (D)6
The general solution of sinx+cosx =1 is [MHT CET 2024]
A)x=2nm,ne? (B)x:2nn+g,n€Z
(C)x:nﬂf—k(—l)”g—%mel (D) not existing
If for certain x,3 cosx # 2sinx, then the general solution of, sinx — cos 2x = 2 — sin2x, is [MHT CET 2024]
(A) (2n+1)g,n€Z (B) (2n+1)4 nez
(C)nn+(—1)"§,nez (D)7+1,neZ
Let 2sin?x+ 3sinx —2 > 0 and x> — x — 2 < 0 (x is measured in radians). Then x lies in the interval [MHT CET 2024]
@ (£, ®) (-1,27) (©) (-1,2) D) (£.2)

6’ 6 "6 ’ 6’
The general solution of the equation v/3cos 6 +sin6 = v/2 is [MHT CET 2024]

T T T T
A —1)"=+ = Z B —1)'=—= Z
Ay nm+(=1)"> + cne B)nw+(=1)'5 —¢n€
T T T T
—1)'——= Z D —1)"—+ = Z

(C) nm+( )4 31 € (D) n+( )4+3,ne
Let P = {0|sin® —cos® = v/2cos 0} and Q = {0sinO 4 cos @ = v/2sin B} be two sets, then [MHT CET 2024]
(AYPCQandQ—P#¢ B ogPp O©OPZQO D)P=0
The number of values of x in the interval (0,57) satisfying the equation 3sin’x — 7sinx+2 =0 [MHT CET 2024]
(A)O B)5 ©) 6 (D) 10
The solution set of the equation tanx + secx = 2cosux, in the interval [0,27] is [MHT CET 2024]

n Tn 37 Stz Im 3m

A B

P ® {55 2!

n St 37 5w 117r 3z

D

©fz 67} O) T g5 )
The number of integral values of k for which the equation 7 cosx + 5sinx = 2k + 1 has a solution, is [MHT CET 2024]

T _
—| has two distinct real roots

[MHT CET 2024]

[MHT CET 2024]

[MHT CET 2024]

27r 4r

(A)4 B)8 ©) 10 (D) 12
T
Let a, b, ¢ be three non-zero real numbers such that the equation V3acosx+2bsinx = cxE[— 7 2]
b
o and B with o+ 8 = g Then the value of — is
a
(A) 0.1 B)0.5 (©)-0.5 D)1
The general solution of sinx — 3sin2x 4+ sin3x = cosx — 3cos2x + cos3x is
T T
(A)x:nﬂ:—i—z,nEZ (B)x:2nn+z,n€Z
(C)x:nﬂf—k(—l)”z,neZ (D)x:ﬂ—i—z,neZ
4 2 8
1
The Solution set of the equation sin? @ —cos § = 1 in the interval [0,27] is
T 57r T 57r T 27r
(A) { } B) { } ©) { } D) {

54
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24. The number of all values of 6 in the interval (—g, g) satisfying the equation (1 —tan8)(1 +tan@)sec’ 6 +2tan* @ = 0 is

[MHT CET 2024]
A1 B)0 ©)2 (D) infinitely many
25. If 6 and o are not odd multiples of g then tan & = tan & implies principal solution is [MHT CET 2024]
3
(A)BzOﬁL%,nGZ (B)G:aJr%ﬂ,nGZ
()0 =nt+anc’Z (D)Gz%—&-a,nez
26. The general solution of 24/3cos? 0 =sin 6 is [MHT CET 2024]
T b4
(A)nn’Jr(fl)"g,nGZ (B)n?tJr(fl)"g,nEZ
2
(C)nn:t(—l)”g,neZ (D)nn—&-(—l)”?ﬂ:,neZ
27. The number of solutions of tanx+ secx = 2cosx in [0,27] are [MHT CET 2023]
(A)6 B)4 ©3 (D)2
tan3x — 1 7
28. If the general solution of the equation Xl 3isx= nr + = n, p, q, € Z, then P is [MHT CET 2023]
tan3x+1 p q q
1
(A) 12 (B) 7 O3 (D) 36
29. The solution set of 8cos? 0 + 14cos 8 +5 = 0, in the interval [0,27], is [MHT CET 2023]
T 2% T 4m 2n 4xm 2w 5w
A){=,— B){=,— Of{—,— D){—,—
W 13,7 ® (3.5} © 55 ® {75}
30. The principal solutions of the equation secx + tanx = 2 cosx are [MHT CET 2023]
T 5w T T T 2% T T
A)—,— B) —, = O —,— D) —,—
(B &% B) ¢ 5 © %5 D) ¢ 15
31. The solutions of sinx+ sinSx = sin3x in (0, g) are [MHT CET 2023]
T T T T T T T n
A 7.7 B¢ 3 © 715 (D) g+ 1¢
32. The general solution of the equation 3sec? 8 = 2cosec 0 is [MHT CET 2023]
b4 T
(A)nn’JrZ,nEZ (B)2nn+(71)"ﬁ,n€Z
(C)nn+(—1)"g,nez (D)mw(—l)"g,nez
1
33. If general solution of cos? 0 —2sinf + I =0is 0 = ’% + (71)”%, n € Z, then A + B has the value [MHT CET 2023]
(A7 (B)6 O1 D) -7
34. The number of possible solutions of sin 0 + sin40 +sin760 = 0,0 € (0, x) are [MHT CET 2023]
(A)3 B)4 (OXY (D)8
35. The principal solutions of tan36 = —1 are [MHT CET 2022]
n 7n 1lm 5t 197 23w r 7n 1lr © 197 237
AN{- — —,—, —,— B{-,— —,—,—,—
(){4’12’ 12’4’12’12} (){4’12’12’16’ 12’24}
T T n m 137w 7m 197 23w
( ){Z?E} (D) {Zaﬁvﬁa?aTaﬁ}
1
36. The value of 6, satisfying both the equation cos 0 = \ﬁ and tan 6 = —1 in [0,27], is [MHT CET 2022]
T 5w r 3z
(A) (Z) (B) (T) © (T) D) (T)
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37. If 3sin6 =2sin36 and 0 < 8 < 7w then sin = [MHT CET 2021]
V2 V3 V2 V3
(A) —= B) —= © —+ D) —=
V5o . 2v2 3 V5
38. If 2sin(0 + §) =cos(0 — g), then tan 6 [MHT CET 2021]
(&) —x ®) V3 © 3 (D) —=
V3 V3
39. The principal solutions of v/3secx+2 = 0 are [MHT CET 2021]
T 5® St Im T 2 2w 4Am
A=, = B) —,— - = D) =, —
()6,6 ()6’6 (C)3,3 ()3,3
1
40. If x € (0, g) and satisfies the equation sinxcosx = —, then the values of x are [MHT CET 2021]
w =2 ®) =% ©Zx oZZ
12712 8’ 8 874 6712
41. If 3cosx # 2sinx, then the general solution of sin®x — cos2x = 2 — sin2x is [MHT CET 2020]
/9 1
(A)x:nn—kz,neZ (B)xz(n—l—i)n,neZ
(C)x:n(g)—i—g,néZ D)x=(2n+1)m,nez
42. If 3sin*x —8sinx+4 =0,x € (g, ), then tanx = [MHT CET 2020]
V5 2 2 V5
A) ——— B) — C)—— D) —
(&) =3 ®) © -2 (D) 3
. 1 —cos2x .
43. The general solution of ———— =3 is [MHT CET 2020]
1+4cos2x
n i1
(A)x:2n7r:|:§,n€Z (B)x:nﬂ:tg,nez
T T
(C)x:Znn:tg,nGZ (D)x:nn':lzg,nez
44. If 2cos? 6 +3cos O = 2, then permissible value of cos 6 is [MHT CET 2020]
(A)0 B) 1 © L o)
2 2
3
45. The number of solutions of sinx + sin3x + sin5x = 0 in the interval [g, 7”} is [MHT CET 2018]
(A)2 B)3 €4 D)5
46. The general solution of the equation tan’x = 1 is [MHT CET 2016]
T T T b1
(A) nmw+ 1 B) nw— 1 (C) nr+ 1 (D) 2nw+ 1
47. The solution of the equation sin2x + cos2x = 0, where 7 < x < 27 are [MHT CET 2016]
n 1ln 9 137 1z 15¢ 157 197
A) —,— B) —,— C) —,— D) —,—
()8’8 ()8’8 ()8’8 ()8’8
Answer Key
1 (O 2 (O 3 (D) 4 (A) 5 (A 6 (D) 7 (A) 8 (A) 9 (A) 10 (D)
1 A) 12 O) 13 (O 14 (A) 15 (D) 16 (O 17 (D) 18 (O) 19 (C) 20 (B)
21 B) 22 D) 23 B) 24 () 25 (C) 26 (A) 27 DO 28 B) 29 (O 30 (A
31 B) 32 @© 3 @A 34 © 35 @A 36 © 37 B 3 B 39 B 40 A
41 B) 42 (C) 43 D) 44 (C) 45 B) 46 (O 47 (O
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( JEE Main Previous Year Questions )

Type-1: Factorisation and Quadratic

1. The sum of all values of 6 € [0,27] satisfying 2sin> @ = cos26 and 2cos> 6 = 3sin 0 is [JEE Main 2025]
(A) 4 ®) 7 ©n ) 2"

2. The number of solutions of the equation cos26 cos g + cos % =2cos’ % in [—g, g] is: [JEE Main 2025]
(A)7 (B) 6 ©) 8 (D)7

3. The number of solutions of equation (4 — v/3)sinx —21/3cos?x = — n +4\/§, x € [-2m, 577[] is [JEE Main 2025]
(A4 ®B)3 ©)6 D)5

4. If 6 € [-2m,27], then the number of solutions of 2v/2cos” 8 + (2 —/6) cos 8 — /3 = 0, is equal to: [JEE Main 2025]
(A) 12 (B)6 ©) 8 (D) 10

5.1f0 ¢ [—%”, %’”}, then the number of solutions of v/3 cosec? @ —2(1/3 — 1) cosec @ —4 = 0, is equal to [JEE Main 2025]

(A) 6 (B) 8 (C) 10 (D)7
6. The number of elements in the set S = {6 € [0,27] : 3cos* 6 — 5cos> 6 —2sin® O +2 =0} is [JEE Main 2023]
(A) 10 B) 8 ©) 12 D)9
7. LetS={x e (~Z,%): 9!’y y gun’x — 10} and B = ¥, gtan?() then } (B — 14)2 is equal to [JEE Main 2023]
(A) 16 (B) 8 (C) 64 (D) 32

8. LetS={0 € [-mn]— {j:g} :sinftan O +tan O =sin20}. If T = Y gcgc0s20, then T +n(S) is equal to [JEE Main 2022]

(A)7+V3 B)5 (©)8+V3 9

9. If the sum of solutions of the system of equations 2sin’> @ — cos26 = 0 and 2cos”  +3sin @ = 0 in the interval [0,27] is k7,

then k is equal to [JEE Main 2022]
(A)3 B)5 ©6 D)7

10. The number of solutions of the equation sinx = cos? x in the interval (0, 10) is [JEE Main 2022]
A4 B)5 © 6 D)7

11. The number of elements in the set S = {0 € [—47,47] : 3c0s>26 +6c0s20 — 10cos? 8 +5 =0} is [JEE Main 2022]
(A) 32 B)S ©)6 D)7

12. The number of roots of the equation, (SI)Si“Z" + (81)“’52“‘ = 30 in the interval [0, 7] is equal to: [JEE Main 2021]
A3 (B) 4 (OF D)2

8S

13. Let S be the sum of all solutions (in radians) of the equation sin* 6 4-cos* 8 —sin@cos @ = 0 in [0,47] then - is equal to

[JEE Main 2021]
(A) 56 B)5 ©)6 (D)7

14. If v/3(cos?x) = (v/3 — 1) cosx+ 1, then number of solutions of the given equation when x € [0, %] is [JEE Main 2021]
A1 B)5 ©6 D)7
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3
15. The sum of all values of 0 € (0, g) satisfying sin®26 + cos*26 = 3 is [JEE Main 2019]
T 3n R}
(A) 7 B) Ky ©) e D)7
5w 5

16. The number of solutions of the equation 1 + sin*x = cos?3x, x € [77”, ;} is: [JEE Main 2019]

(A5 B)7 ©3 (D) 4
17. Let S = {6 € [-27,27] : 2cos® @ + 3sin O = 0}. Then the sum of the elements of S is: [JEE Main 2019]

13
(A) 7 B) ?” (€) 0 (D) 27

18. Let S = {0 € [0,27] : 825in"6 4 82¢0s6 — 16} Then n(S) —I—des(sec(g + 29)cosec(§ +28)) is equal to: [JEE Main 2022]

(A)O (B) -2 (C) 4 (D) 12

19. The number of values of x in the interval (g, %T) for which 14 cosec?x — 2sin*x = 21 —4cos”x holds, is  [JEE Main 2022]
(A)4 B)5 ©6 D)7

20. The number of solutions of the equation cos(x + g) cos(g —x) = %cos2 2x, x € [-37,3m] is: [JEE Main 2022]
(A)8 B)5 ©)6 (D)7

Type-2: Problems of the form asinx+ bcosx = c¢

21. Ifa € (fg, g) is the solution of 4cos 6 + 5sin 6 = 1 then the value of tan @ is [JEE Main 2024]
10— +/10 10— +/10 V10— 10 V10— 10
(A) —— B) —pH— © —05— D) ——
22. Suppose 0 € [0, 7] is a solution of 4cos @ —3sin 6 = 1. Then cos 6 is equal to: [JEE Main 2024]
4 646 4 6—V6
A) —F——— B) ——F—— © 7= D) —F———
(3V6+2) (3V6+2) (3v6—-2) (3v6—-2)

Type-3: Sum to Product & Product to Sum

23. If m and n respectively are the numbers of positive and negative value of 0 in the interval [—7, 7] that satisfy the equation

0 0
c0s26 cos 7= cos36 cos 97, then mn is equal to [JEE Main 2023]
(A) 25 B)5 (O D)7
24. The sum of all values of x in [0,27] for which sinx + sin2x + sin3x + sin4x = 0, is equal to: [JEE Main 2021]
(A) 8m B) 11z O 12n D)9
25. If0<x< g then the number of values of x for which sinx — sin2x 4+ sin3x = 0, is: [JEE Main 2019]
(A)4 (B)3 2 D)1

Type-4: Using Range or x & y type Problem

26. The number of solutions of sin®x + (2 +2x —x?) sinx — 3(x — 1)> = 0, where —& < x < 7, is [JEE Main 2024]
(A)2 B)2 <6 D)7
1
27. Let the set of all @ € R such that the equation cos 2x +asinx = 2a — 7 has a solution be [p,g] and r = tan9° — tan 27° — 63° +
co
tan81°, then pqr is equal to [JEE Main 2022]

(A) 48 B)5 ©)6 D)7
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28. The number of elements in the set S = {x € R: 2cos(’%) =444} is [JEE Main 2022]
(A1 B)3 ©)o0 (D) infinite

29. The number of solutions of sin’ x +cos’ x = 1, x € [0,47] is equal to [JEE Main 2021]
(A) 11 B)7 ©)5 D)9

30. All the pairs (X, y), that satisfy the inequality 2V sin? x—2sinx+5 451% < 1 also satisfy the equation: [JEE Main 2019]
(A) 2sinx = siny (B) sinx = 2siny (C) | sinx| = |siny| (D) 2|sinx| =3siny

31. Let S be the set of all @ € R such that the equation, cos 2x+ o sinx = 20 — 7 has a solution. Then S is equal to: [JEE Main 2019]
(A) [3,7] (B) [2,6] (©) [1,4] (D)R

32. The number of solutions of the equation 4 sin®x —4cos®x+9 —4cosx = 0;x € [—-2m,27] is: [JEE Main 2024]
(A1 B)3 ©)2 D)0

Type-5: Graphical Problems

33. The number of solutions of the equation 2x + 3tanx = 577:, xE€ [—37%, :%n] - {—g, g} is [JEE Main 2025]
(A)6 B)5 ©4 D)3

34. The number of solutions of the equation 260 — cos” @ ++1/2 = 0 in R is equal to [JEE Main 2022]
A1 ®B)5 ©)6 D)7

35. The number of solutions of | cosx| = sinx, such that —47 < x < 47w is [JEE Main 2022]
(A) 4 (B) 6 ©) 8 (D) 12

36. The number of solutions of the equation x4 2tanx = g in the interval [0, 2] is [JEE Main 2021]
(A)3 (B)4 ©2 D)5
Type-6: Problems with Log or Mod

37. The number of solutions of the equation | cotx| = cotx + ﬁ in the interval [0,27] is [JEE Main 2021]
(A) 1 (B)5 () 6 (D)7

38. If for x € (0,%), log,qsinx + log,gcosx = —1 and log,o(sinx + cosx) = 4 (loggn— 1), n > 0, then the value of n is:

[JEE Main 2021]

(A) 20 (B) 12 (©)9 (D) 16

39. The number of distinct solutions of the equation,

log% | sinx| = 2710g% |cos x|

in the interval [0,27],is ______. [JEE Main 2020]

40. The sum of solutions of the equation ] iossiix =|tan2x|, x € (—g, g) - {—%, g} is: [JEE Main 2021]

T Ik T 1z

(A) In (B) 30 ©) I D) 30
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Miscellaneous

41. If for 6 € [—g,O], the points (x,y) = (3tan(6 + g),Ztan(G + g)) lie on xy + ax+ By +7v = 0 then o> + B2 + ¥ is equal to:

[JEE Main 2025]
(A) 80 (B)72 (C) 96 (D) 75
k
42. If 2tan” O — 5sec @ = 1 has exactly 7 solutions in the interval [0, %}, for the least value of n € N then }}_, o is equal to:
[JEE Main 2024]
1 ou L oos 15 1 ou
(A) ﬁ(z —14) B) 2?(2 —15) O 1- o3 D) zﬁ(z —15)
43. If 2sin’ x + sin2xcosx + 4sinx — 4 = 0 has exactly 3 solutions in the interval [0, %}, n € N, then the roots of the equation
x?4nx+ (n—3) =0 belong to : [JEE Main 2024]
V17 V17
, 2 2
2 2
44. The sum of the solutions x € R of the equation M =x3—x*+6is [JEE Main 2024]
cos®x —sin®x
(A)O B)1 (©) -1 (D)3
. 4 37 . 4 .2 / \/§
45. Let f(0) = 3(sin (7 —0)+sin*(3r+6)) —2(1 —sin“26) and S= {6 € [0, 7] : f/(0) = —7} If 43 =Y gcg O then f(B)
is equal to [JEE Main 2023]
11 5 9 3
A) — B) - Z D) >
(A) < B) 7 © 3 D) 5
46. Let S = {6 € [0,27) : tan(mcos 0) +tan(7sin 6) = 0}, then Y ggsin*(0 + g) is equal to [JEE Main 2023]
A2 (B)2 €6 D)7
47. Let S = {6 € (0,27) : 7cos?> @ — 3sin> @ —2cos>26 = 2}. Then, the sum of roots of all the equations x> —2(tan® 6 +cot? )x +
6sin’0 =0,0 €S, is [JEE Main 2022]
(A) 16 B)5 ©)6 (D)7
3
48. Let S = [fﬂ,g) - {fg,fg,fiﬂ,g}. Then the number of elements in the set A = {6 € S : tanO(1 ++/5tan(26)) =
V5 —tan(26)} is [JEE Main 2022]
(A5 B)5 ©6 D)7
3
49. If 0 < x,y < 7 and cosx + cosy —cos(x+y) = ok then sinx + cosy is equal to: [JEE Main 2021]
1 V3 1+V3 1-v3
)3 B) - O (D) —
50. If n is the number of solutions of the equation 2 cosx(4 sin(Z +x) sin(z —x)—1)=1,x€[0,n] and S is the sum of all these
solutions, then the ordered pair (n, S) is: [JEE Main 2021]
137 &n 2n 5w
A) (3, — B) (2,— O (2,— D) (3, —
@) (3,5) ®) () © e ®) (3,75
51. All possible values of 6 € [0,2x] for which sin26 +tan26 > 0 lie in: [JEE Main 2021]
T 3n T T 37 r
(A) (O’E)U(n’T) (B) (O,E)U(E,T)U(mg)
b4 T 3rm 5w 3n In T n 3rm 3r 1lxm
© (Oaz)U(?j)U(”aj)U(jvj) D) (Ovz)u(§77) (777)

Answer Key

1C 2@A 3®M® 4@C 5@ 6M 7D 8§D 9@ 10 (D)
11 (A) 12 B) 13 (A) 14 (A 15 (A) 16 (A) 17 (D) 18 (C) 19 (D) 20 (D)
21 (C) 22 (C) 23 (A) 24 (D) 25 (C) 26 (B) 27 (A) 28 (A) 29 (C) 30 (C)
31 D) 32 @B 33 (A 34 (@C 35 (A 36 (A) 37 B 38 @® 39 D 40 (D)
41 D) 42 (B) 43 (C) 44 (B) 45 (B) 46 (A) 47 (A) 48 (D) 49 (D) 50 (A)
51 (C)
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