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LEVEL -1

Question

General solution of standard

LB Trigonometrical Equation

Q.1

Q.2

Q.3

Q.4

Q5

Q.6

The general solution of tan [%6) = ﬁ is —

3nn

A) —+ ;nel Bﬂ;iﬁnel
2 2 2

n
2
(C)n=m ig ;nel (D) None of these

If tan® + tan20 + tanO tan20 = 1 then general

value of 0 is —

(A)nm;nel (B)nnig;nel

© %+% ;nel (D) none of these

Find the general value of 6, when sec 0 -2
NE)
T i
A)nn+ — B)nn——
(A) 0 (B) p:
(C) 2nm + % (D) nrt + (—1)“%

Find the general value of ©, when

cos (—_Bj_ 0
2

A)(n+1)r;nel @B)nmnel
O Cn+Dr;nel (D)2nmnel

If tan a0 — tan b = 0, then the values of 0 for a
series in —

(A) A.P. (B) G.P.

(C)H.P. (D) None of these

Find the general solution of 2 sinx + tanx = 0

(A)nm, Bk £ 1) %;k el
2n
(B) 2nm, Bk + 1) T;kel

(C) 2nm, Bk + 1) %;kel

(D) None of these

Q.7

Q8

Q.9

Q.10

Q.11

Q.12

Q.13

The solution set of
(2 cosx—1) (3 + 2 cos x) =0 in the interval
0<x<2mis-
(A) {m/3}
(B) {n/3, 57/3}
(C) {n/3, 57/3, cos 1(=3/2)}
(D) None of these
The general solution of the equation
tan20 + 2+/3 tan 0 = 1 is given by -
T 1
A)O=— B) | n+—|n
(A) 2 (B) ( 2}
s nm

C)(bn+1) — D) —
©( ) B (D) D
If cosO + cos 70 + cos 30 + cos 50 =0,
then 6 =

nm nm
A) —;nel B) —;nel
(A) : (B) >
(©) %;nel;niSk(D) r;—“;nel

The value of 0 satisfying sin 70 = sin 40 — sinf

and

The

sin?

0<6<m/?2 are -

T W TN
=, = B) —, =
9 4 ()3 9
TN T
=, = D) —, —
6 9 ()3 4
general solution of equation

Gsece+«/§tan920is-

(A)0=nn+ (—1)n+1§ (B)0=nn

(C)0=nn+ (—1)n+1% (D) 6=

nn
2

If (1 +tanB) (1 +tan ¢) =2, then 6 + ¢ =
(A) 30° (B) 45°
(C) 60° (D) 75°

If ais a root of 25 cos20+ 5cos 6— 12=0,

T . .
3 <a <m, then sin 2a is equal to-

(A)

24
25

24 13 13
(B) Y © 18 (D) BT
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Q.14

Q.15

Q.16

Q.17

Q.18

Question
based on

Q.19

The general solution of the
cos x + sec x =2 is given by-

equation

(A)2nm; nel (B)nm; nel

nn nn
C)—;nel D)—; nel
© (D) =

The general solution of sin x + 3 sin 2x + sin 3x
= cos X + 3 cos 2x + cos 3x then in the interval
0<x<L2m, x=

T St 2:m
A e T s T
) 8 8 3
n St 9t 13¢n
(B) e T s T s T
8§ 8 8 8
4t 9t 2n 13w
(C) T T s Ty T
33 3 8
T St 9 4n
(D) Ty Ty T T T
8 8 3 3

The solution set of the equation
4sin© cos 0 -2 cos O — 2\/5 sin6+\/_ =01in
the interval (0, 27) is-

3n In T Sm
A) {—, — B)  —, —
WP e

3n 7 m Sm n 5t 1w
(C) {_7 R _7_} (D) {_: ) _}
The general value of 0 satisfying the equation
sin20 — 2cos 0 +% =0
(A) 2nm+ = (B) 2nm+ =~

3 4

(D) None of these

i
C)2nn+ —
© 0

If tan O + tan 40 + tan 70 = tan O tan 40 tan 70,
then 0 =

nm nmw
(A) v (B) =
(©) %; n#6(2k + 1) (D) nx

General solution of square of
Trigonometric Equation

If 2 tan20 = sec?0, then the general value of 0 is

(A)nn+§;nel (B)nnfg;nel

(C) nm + %;nel (D)2nni§;nel

Q.20  If3 (sec? O + tan? ) = 5, then the general value

of O is -

(A) 2nm+ = (B) 2nm + =
6 6
T T

C)nn+ — D)nn+—

© p (D) 3

Q.21 If 2 cot? © = cosec? O, then the general value

of O is-

T Y
A)nm+— B) 2nt+ —
(A) nm p (B) 2nn :
(C)nm+ (-1 )n% (D) 2nm + g

ity General solution of Trigonometric
LU Equation a cos © + b sin O =c¢

Q.22 The equation a sin X + b cos X = ¢, where

c| > a’+b” has-

(A) A unique solution

(B) Infinite no. of solutions
(C) No solution

(D) None of these

Q. 23  General solution of
sin3x + cos3x +% sin2x =1
(A) x = nm when n is even integer
(B)x=nm +§ when n is odd integer
(C) x = 2nw when n is odd integer

T . .
(D) x=nn- 2 when n is even integer

3::;3: Most General Value

Q.24  The most general value of 6 which satisfies both

. 2.
the equations tanf = 3 and cosec 0 =———is

5

(A)nn-ﬁ-%;nel (B)nn+23—n;nel

(C)2nn+47n:nel (D)2nn+27n;nel
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LEVEL- 2

Q.1

Q.2

Q.3

Q4

Q5

The general solutions of the equation Q.6
sec2 x = 42 (1 — tan2x) are given by-
T T
A)ynmt+ — B)nt+ —
(A) g (B) p
(CO)nr+ % (D) None of these
The general solution of the equation Q.7

7 cos? x + sin x cos x — 3 = 0 is given by-

(A)nm + g(nel)
B)nt— ~ (e
4
4
(C) nm + tan! 3 (nel) Q.8
b4 4
(D)mcfz,knﬂanlg(n,kel)

Find the general solution of x,
cos? 2x + cos? 3x =1

. Q.9
(A) @K+ 1) o kel

o
B)(nk+1) —; kel
B)( )10

Q.10
(C) 2k - 1) %, kel

(D) Both (A) and (C)

The set of values of x for which
sin x . cos? x > cos x . sin3 x, 0 < x < 2m, is-

T
ofod

(D) None of these

(A) (0, m)

ofs-

The general
(V3 -1)sin0+(\3+1)cos 0="2is -

solution of the equation

(A)2nn+ &+
4 12

T

(B) nm+ (~1)" % o

T T
C)2nt+ — — —
(© 20w+ 7= 3

nt_T
(D) nwt+ (1) 1 12

If0<x<2n, 0<y<2mand

sin X + sin y = 2 then the value of x + y is-
(A (B) m/2

(C)3n (D) None of these

If x € [—57“, 5771} the greatest positive

solution of 1 + sin? x = cos? 3x is-
(A (B) 2w
(C) 5m/2 (D) None of these

If cos x =+4/1-sin2x , 0 < x < 7, then a value of

X is-
(A) tan~! 2 (B)O0
O (D) None of these

The number of values of x in [0, 57] satisfying
the equation 3cos 2x — 10cos x + 7 = 0 are-
(A)5 B)6 ©)8 (D) 10

Total number of solution of

165 %+ 165 * = 10 inx e [0, 37] is equal to-
(A) 4 (B)8
(©) 12 (D) 16
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LEVEL-3

Q.1

Q.2

Q3

Q4

Q.S

Q.6

The solution of the equation Q.7
log,(sin x + cos x) — log,(cos x) + 1 =10

af 1
(A) tan (_EJ

(1
(C) tan [Ej

The set of solution satisfying inequality

(B)0

(D) None of these

. 1.
|sin x| < — is-
2
(A) (nn, nn +%] (nel Q.8
(B) (Znn, 2nm +gj

(©) (nn +%, nm +5?“J Q.9
(D) None of these

The solution of equation

13 —4 cos?x =12 sin x is -

(A) nmt+ (1) sin~! [%)

(B) nm + (~1)" sin”! (— %] Q.10
(C)nrn

(D) No solution

The solution set of equation

cos’x = 1 + sin*x is-

(A)nt(nel) (B)2nt(n el Q.11
(C)dnn(n el (D) None of these

The number of ordered pairs (x, y) satisfying
y=2sinx and y = 5x2 + 2x + 3 is -

®o B ©2 (D= o012

f0<x<3n,0<y<3mandcosx.siny=1
then the possible number of values of the
ordered pair (X, y) is -
(A)6 (B) 12

(€) 8 (D) 15

The most general values of x for which

sin X + cos X = min {1, a2 — 4a + 6} are given

aeR
by -
(A) 2nnt

Y

B)2nnt+ —
(B) 2n=w 2

T T
C)nm+ (-1, = ——
(C)nn+(-1) 11

(D) None of these

The number of distinct solutions of
sin50 . cos30 =sin90 . cos70 in [0, ©/2] is-
(A) 4 B)S5 €8 D)9

The values of x € [-2m, 27] such that
smxrﬂ’ i=+/—1, is purely imaginary,
+1

are given by -

(A) n 7% (B) nn +%

(C)nn (D) None of these

The general solution of the equation

tan20 . tan6 = 1 for n € 1 is, O is equal to-

(A) (2n + 1)% (B) 2n+ 1) %

(C) (2n + 1)% (D) (2n + 1)%

Number of ordered pairs (a, x) satisfying the
equation sec2(a +2)x+a2—-1=0;n<x<nm
is-
(A)2
©)3

The general solution of the equation

B)1
(D) Infinite

sind%x — cos0x = 1 is-

(A) 2nn +g (B) 2n7 +§

T s
C)nrn+— D)nn+—
()ﬁ2 ()n3
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Q.13

Q.14

Q.15

Q.16

For any real value of 6 # m, the value of the

expression y = ﬂ is
cos” 0+ cos 0
B)y<Oandy>2

D)y=1

(A)1<y<2
C)-1<y<1

Total number of integral values of 'n' so that
sin X (sin X + cos x) = n has at least one solution
is-

(A)2 B)1

3 (D) Zero

Ifr>0,-nt<0<7mand r, O satisfy r sinf = 3
and r = 4 (1 + sin 0), then the number of

possible solutions of the pair (r, 0) is-
(A)2 (B) 4
©o (D) Infinite

The value of 0 satisfying
30520 — 2+/3 sin O cos O — 3 sin2 0 = 0 are-

(A) n1t—2—Tc , T +Z (B) nn—ﬁ, nm+ L
3 6 3 6

(C) 2nr I , DT (D) 2n=n +Z , 0T
3 3

Statement type Questions

Each of the questions given below consists of

Statement — I and Statement — II. Use the following

Key to choose the appropriate answer.

(A) If both Statement- I and Statement- II are be
true, and Statement-II is the correct explanation
of Statement— 1.

(B) If both Statement - I and Statement - II are true
but Statement - II is not the correct explanation
of Statement — 1.

(C) If Statement - I is true but Statement - II is false.

(D) If Statement - I is false but Statement - II is true.

Q.17  Statement I : If cosb = —% then general

. . b
solution for 0 is 2nw + g .

Statement II : If cosO = cosa, then 6 = 2nn+ta

Q.18 Statement I: If tan mO + cot n6=0 then

Q2r+ D
(m—n)

general value of 6 = wherer € L.

Statement II: If tanO=cota .. O=rn+

Q.19  Statement I: cot 6 —tan 0 =2, then
o
6=@4n+1) —
( ) <

Statement II : sin 2x +cos2x +sinx +cosx +1 =0

has no solution in the I** quadrant.
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LEVEL- 4

(Question asked in previous AIEEE and IIT-JEE)

SECTION -A

Q.1

Q.2

Q.3

Q.4

Q5

Find the no. of roots of the equation

tan x + sec X = 2 cos X in the interval [0, 27]-
[AIEEE-2002]

(A1 (B)2

©)3 (D) 4

General solution of tan 50 = cot 20 is-
[AIEEE-2002]

nm  w nm w
A= —+— B)o=—+—
) 7 14 ®) 7 5
©)6 e, r (D) None of these
7 2

The number of values of x in the interval [0, 3]

satisfying the equation 2 sin? x + 5 sinx —3 =0

is — [AIEEE-2006]
(A) 6 B)1
©2 (D)4

Ifo<x<m, andcosx+sinx:%,
[AIEEE-2006]

(B) (4 +~/7 )/3

(D) (1 -7 )4

then tan x is —
(A) (4 -7 )3
(©) (1++/7 /4

The possible values of 6 € (0, w) such that
sin(0) + sin(40) + sin(70) = 0 are —
[AIEEE-2011]
m St m 2n 3m 8mn
(A) T s T T s T s T
4 12 2 3 4 9

21
(B) 35

2r
C_
()9,

N ~]3 &3

21
(D) 35

SECTION-B

Q.1

Q.2

Q.3

Q.4

Q5

The number of solutions of the equation
tan X + sec X = 2 cos x lying in the interval
[0, 2n] is [IIT-1993]
(A0 B) 1 (C)2 (D)3

Let2sin?x+3sinx—2>0and x2—x—2<0

(x is measured in radians). Then x lies in the

interval- [IIT-1994]
T Sm S

w(es) g

©) (-1,2) @&@

The number of all possible triplets (a;,a,,a;)
such that a,+ a, cos 2x + a, sin’x = 0 for all x is-

[IIT-1994]
(A)O B)1
©2 (D) infinite

The smallest positive root of the equation

tan x — x = 0 lies on- [IIT-1994]

T
e
ofz

3n
of+%)
(D) [%,275)

General value of 0 satisfying equation

tan?0 + sec 20 = 1 is- [IIT-1996]
(A)nm (B) nn +§
(C) nm 7§ (D) all of these
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Q.6

Q.7

Q.8

Q.9

The solution set of the system of equations:
2 3
X+ty= ?n,cosx+cosy: —,where x & y

are real in: [IIT-1998]
(A) a finite non-empty set

(B) null set

(©)

(D) none of these

The number of values of x in the interval [0, 5]
satisfying the equation
3sin’x —7sinx +2 =0 is-
(A)O B)5 ©)eo6

[IIT-1998]
(D) 10

The number of integral values of k for which
the equation 7 cos x + 5 sin x = 2k + 1 has a

solution is- [IIT-2002]
(A)4 (B)8
(©) 10 (D) 12

For which interval for 6, the inequation
(2sin20 — 5sin © +2)>0. When 0 < 0 <2x

[1IT-2006]

13n T T 5n

W& oY)
T Sm
o(5%)

(D) (o, %] U (%“ 2n]

Q.10

The number of solutions of the pair of equations
2sin?0 — cos 20 = 0, 2cos? O — 3 sin O = 0 in the

interval [0, 27] is- [IIT-2007]
(A) zero (B) one
(C) two (D) four

Numerical Response Question:

Q.11

Q.12

The number of values of O in the interval
—E,E such that 6 # ﬂfornzO,ﬂ:l,ﬂ:Zand
2°2 5

tan © = cot 50 as well as sin 20 = cos 40 is......
[IIT-2010]

The positive integer value of n > 3 satisfying
the equation

[IIT-2011]
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ANSWER KEY

LEVEL-1
Q.No.| 1 2 5 6 7 8 10 11 12 13 14
Ans. A D C C A A B C C A B B B A
Q.No.| 15 16 17 18 19 20 21 22 23 24
Ans. B D A C C C A C A C
LEVEL-2
Q.No.| 1 2 3 4 5 6 8 10
Ans. C D D B A A B A C C
LEVEL-3
Q.No.| 1 2 3 5 6 7 8 9 10 11 12 13 14 15
Ans. A D D B A A C D A B C C B A A
Q.No.| 16 17 18 19
Ans. B D C B
LEVEL-4
SECTION-A
QNo.| 1 2 3 4
Ans. B D D B D
SECTION-B
1.[C] tanx+secx=2cosXx x2-2x+x-2<0
sin x N —9 x(x-2)+1(x-2)<0
COSX  COSX cosx x+1)(x-2)<0
sin x + 1 =2 cos2x —1<X.<2 B (11)
sinx +1 =2 — 2 sin’x From (i) and (ii) we get
2sin’x+sinx—1=0 /6 <x <2
2sin’x +2sinx—sinx—1=0 x € (n/6, 2)
2sinx(sinx+1)—1(sinx+1)=0 1
2sinx—1)(sinx+1)=0 3.[D] a;taycos2x+ 5a3(1—c052x)20
sinx=1/2 or sinx=-1 (not possible) 2ay + 22> ¢508 2x + a3 — a3 ¢0s 2% = 0
X = 16, 51/6
Hence number of roots = 2 oS 2X = (Mj
2.[D] 2sin’x+3sinx—-2>0 a3 —2a,
2sin’x +4sinx—sinx—-2>0 Ja. +a
- - - cos2x = —L——3
2sinx(sinx+2)—1(sinx+2)>0 a,—2a,
2 sinx — 1) (sin x +2) >
( smxl ) (sinx+2)>0 since —1 < cos 2x <1
s1nx>5 then—lSMSI
a;—2a,
n 5w . . . .
X € [E, ?j (1) Hence, Infinite triplet possible.
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4.[C]

5.[B]

6.[B]

7.[C]

By the graphs of y =x and y = tan x
y=x

8. [B]

/2

3n/2

]
We see the smallest positive roots of tan x = x
lies in (7, 37/2)

fan2 + 1+tanz 0 _
1-tan” 0
tan® (1 —tan? 0) +1+tan” 0 _
1-tan’ @ -
2 tan’0 — tan*0 + 1 = 1 — tan’0
tan*0 — 3 tan?0 = 0
tan?0 (tan?0 —3) =0
tan’0 =0
0=nn
tan?0 = tan? 1t/3

0=nn+ /3

1

9.[D]

10. [C]
cosx +cosy=23/2

X
2 cos

CcoS

Y cos XY =3
2

2 cos Ecos X7}]:3/2
3 2

cos =Y =3/2 which is not possible.
By graph
1/3

0 TE\_/ZT[ 37[\/47[ Sn

3sin’x—6sinx—sinx+2=0
3sinx(sinx—2)—1(sinx—-2)=0
(sinx—2)(3sinx—1)=0
Ifsinx-2=0

sin X # 2

sin x = 1/3

Hence no of value lies [0, 5] = 6

7 5 . 2k +1
——COSX+t —sSsInx =

7R N AN 7

cos (x— o) = ElSal where o = tan™! %

74
1< 2k+1§1
i

~J7a<ok+1< 74
ST JTa

2 2
k=-4,-3,-2,-1,0,3,2,1
No. of integral value of k =8

<k<

25sin’0 - 5sin0+2>0
2sin’0—4sin®—sin®+2>0
2sinB(sin®—-2)—1(sin®—-2)>0
(2 sin 0 — 1) (sin 6 —2) > 0

0 w6 3n6 21
0 € (0, 1/6) U (57/6, 2T)

2 sin?0 — (1 — 2 sin?0) = 0
45in’0-1=0

sin’0 = 1
4

sinezﬂ:l
2

0 =n/6, 51/6, 71/6, 111/6
2¢cos’0-3sin0=0

2 (1-sin?0)—3sin0 =0

2sin?0 +3sin®-2=0
2sin’0+4sin®-sin®—-2=0
2sinB(sin®+2) —1(sin®+2)=0
(2sin®—-1)(sin0+2)=0

sin O =—2

. 1 .

sin 0 = — = sin ©/6
2

0 =m/6, 51/6

Hence No of pair of sol =2
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11.[3]

tan O = cot 50
=c0os60=0

=4cos’20-3cos20=0

NG

:cosZGZOOriT

sin 20 = cos 40
= 25sin?20+2sin20—sin20—-1=0

sin29:—lorsin29:%

cos20= 0andsin20=-1
=20=—nm2=>0=—mn/4

cos@zO&sinZOz%
n 5m
20=mn/6, 51/6 > 0= —, —
12° 12
9:—_7t’1’5_7t
4 12 12

12.[7]

sin X sin 2x sin 3x

sin 2x sin 3x = sin x sin 3x + sin X sin 2x

= COS X — C0S 5X = €0S 2X — c0S 4X + cos X
—cos 3x

cos 2X —cos 4x + cos 5x —cos 3x =0

= 2 sin 3x sin x + s sin 4x sin (-x) =0

2 sin X (sin 3x — sin 4x) =0

— 2.2 sin X cos 7—Xcosn X-0
2 2
x=km. X = k1) =
2 2
i:(2x-i-1) E;XEI
2 2

x= 2 only possible value of n is '7".
n
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