1.

JEE Advanced Mathematics 10 Years Topicwise Questions with Solutions
TRIGONOMETRIC EQUATION

Consider the following lists:

List-1 List-11
2 27| .
D | \x€ 33 rcosx+sinx=1¢ | (P) | has two elements
5t 5
(I1) {x € —%,%W : \/5 tan3x = 1} (Q) | has three elements
6n 6|
(IID) {x € _?TE’?TC :2cos(2x) =3 } (R) | has four elements
T Tn
(IV) {x € _Tn,Tn :sInX —CcosX = 1} (S) | has five elements
(T) | has six elements

The correct option is: [JEE(Advanced) 2022]
A) (D — (P); A1) — (S); (D) — (P); V) = (S)
(B) (D) — (P); (II) —> (P); (III) — (T); AV) > (R)
(©) (D) = (Q); AI) = (P); (III) — (T); AV) > (S)
(D) (D) — (Q); (I) — (S); A1) — (P); (IV) — (R)
Let f:[0,2] = R be the function defined by [JEE(Advanced) 2020]

F(x) = (3 - sin(2mx)) sin [nx —gj sin [snx +§j

Ifa, B € [0, 2] are such that {x € [0, 2] : f(x) 20} =[a, B], then the value of p—avis

Answer the following by appropriately matching the lists based on the information given in the paragraph.
Let f(x) = sin(n cosx) and g(x) = cos(27 sinx) be two functions defined for x > 0. Define the following
sets whose elements are written in the increasing order :

X={x:fx)=0}, Y={x:f(x)=0}

Z={x:g(x)=0}, W= {x:g'(x)=0}.
List-I contains the sets X,Y,Z and W. List -II contains some information regarding these sets.
[JEE(Advanced) 2019]
List-1 List-11
T 37w
I X P _a_54 :7
@) P) = { R n}
Im.. Y (Q) an arithmetic progression
{an. z (R) NOT an arithmetic progression
n Tn 13n
vy w S) oi=,—,—
1v) ) = { 6 6 }
T 2m
T) o{——.,n
n 252
T 37m
U - —
U) o { e 2 }
Which of the following is the only CORRECT combination ?
Options :
(A) D), (R), (S) B) (D, (P), (R) (C) (ID), (Q), (T) D) @), (Q), (U)
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4.

Answer the following by appropriately matching the lists based on the information given in the paragraph.

Let f(x) = sin(n cosx) and g(x) = cos(27 sinx) be two functions defined for x > 0. Define the following

sets whose elements are written in the increasing order : [JEE(Advanced) 2019]
X={x:fx)=0}, Y ={x: f'(x)=0}.
Z={x:g(x)=0}, W= {x:g'(x)=0j.
List-I contains the sets X,Y,Z and W. List -II contains some information regarding these sets.
List-1 List-I1
T 37m
I X P) o<—,—.,4n,7n
@ P) 2 { ) }
(1) Y (Q) an arithmetic progression
arn z (R) NOT an arithmetic progression
n Tn 13n
v W S 2V s
Iv) S) 2 { 6 6 }

Which of the following is the only CORRECT combination ?

Options :

(A) IV), (Q), (T) (B) AV), (P), R);(S) . (C) (II), (R), (U) (D) (1), (P), (Q), (U)

Let a, b, ¢ be three non-zero real numbers such that the equation [JEE(Advanced) 2018]
inx = _yr

x/gacosx+2bs1nx =¢c, X € { AN 2}

has two distinct real roots cv.and f with o + f = g . Then the value of b is
a

Let S= {x e(-mm)x# O,ig} . The sum of all distinct solution of the equation

V3 secx + coseex + 2(tanx —cotx) =0 in the set S is equal to - [JEE(Advanced) 2016]
Tr 2n Sm
A) — B) — 0o D) —
(A) 0 (B) 9 ©) D) 9
The number of distinct solutions of equation [JEE(Advanced) 2015]

5 . .
Zcos2 2x +cos” x +sin® x +cos® x +sin® x =2

in the interval [0,27] is

For x € (0, m), the equation sinx + 2sin2x — sin3x = 3 has [JEE(Advanced) 2014]
(A) infinitely many solutions (B) three solutions
(C) one solution (D) no solution




Sol.

)

an

(110)
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SOLUTIONS
Ans. (B)

b 5 |
X e , cosx +sinx =1
3 °3

cosx +sinx = 1

= COSX + sinx =

1 1
R

T T
= COS(X _Z) =CO0S—

4

T T
:>X—Z:2nni— ;ne’Z

i
= x=2nm; x=2nn+5 ;ne’Z

T . . .
= Xe {0,5} in given range has two solutions

{x { 158“ 5“} \/_tan3x—1}

\/gtan3x =1 = tan3x :L

V3

e
= 3X=nn+g

= x=(6n+1)l ;ne’Z
18

€ {ﬂ,l—gn} in givenrange has two solutions

18
{xe[—ﬁ 6—“} 2c0s(2x) = f}
Y 4]
2c052x=\/§
NE) 7
= C0S2X =——=C0S—
2
T
:>2x—2nnig;neZ
=>Xx=nm* — ;ne’
X e 1 n_l —nil
12° 12° 12

Six solutions in given range

Sol.

Sol.

{ [ Tn 7n} . }
Xxe|l——,— |:sinx—cosx =1
4 4

cosx — sinx = —1

= COS| X+— |=
4

T
:X+Z:2nni ;ne’Z

NES

:x=2nn+g or Xx=2nm—m;n 7
{TE -3n }

= Xe{—,—,M,—T
22

four solutions in given range
Ans. (1.00)

Let Tcx———G ~ 7n
4 474

So, (3 —sin(g+29jjsin9 > sin(n+ 39)

= _ (3 —c0s20)sinB > —sin30
= sinO[3 — 4sin’0 + 3 — c0s20] = 0
= sinB(6 — 2(1 — cos26) — cos20) > 0
=  sinB(4 + co0s20) >0
= sinB>0
= OE[O,TC]DOSRX—gSTC
- xe[l,i}
4 4
= B-a=1
Ans. (C)
Ans. (B)
f(x) = sin (7 cos x)
X {x:f(x)=0}

f(x) = 0 = sin (n cos Xx) =0 => cos X =n = ¢os

x=1,-1,0= x=2%
2

X= H:neN ={E, n,3—n, 27:,....}
2 2 2

g(x) = cos (27 sin x)
Z={x:g(x)=0}

cos(2nsinx)=0:>27tsinx=(2n+1)g
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Sol.

. sinx (2n+ 1)

3
SlIlX—— —
4

=3
4
( j nn+sin™! (éj,n € I}
4

Y ={x:f(x)=0}

f(x) = sin (7 cos x) = f'(x)

l
4’

-hl»—ﬂ

{nn +sin”

=cos (T cos x) . (-msinx) =0

sinx=0= x=nm.

cos(ncosx)=0:ncosx=(2n+l)g

= COSX = = COSX =—

(2n+1) 1
2 2

N | =

Y= {nn nn+3} {n 2n ,4n,5—n,2n,....

373773
W= {x:g'(x)=0}
g(x) = cos (27 sin X) = g'(x)

= —sin (27 sin x).(2w cos x) =0

cosx=0:>x=(2n+1)g

sin(2w sin X) = 0 = 27 sin X = nw=> sin X =

Now check the options
Ans. (0.5)

2b . c
3cosx +sinx =—
a

o5)

2b . C
Now, \/gcosow—sma =—
a a

\/ECOSB+&SinB =
a

oo

\E[cosa—cosB]+@(sina—sinB) =0
a

N
2

ﬁ{—2sin(a;Bjsin O‘_Bﬂ+
2 a

-3+ 2\/§E =
a
b_ 1 ys
a 2
6. Ans. (C)
Sol. \/gsinx +coSX =2c082x
i
= C0S2X = cos(x —gj
= 2X :Zrmi(x—g)
i T
x=(6n-1)=or(6n+1)—
3 9
=>Xx= —E,E,E and _om in (—m,m)
39" 9 9
= sum=20
7. Ans. (8)
Sol. Given equation
20052 2x+cos* x +sin* x + cos® x +sin® x =2
4
%cos2 2x +1-2sin’*xcos” x +1—3sin x cos’ x =2
3 cos? 2x—l(1 —cos’ 2x)—3(1 —c0s”2x)=0
4 2 4
écos2 2x =§ = cos’2x = l = cosdx =0
2 4 2
Clearly having 8 solutions in [0, 27]
8. Ans. (D)
Sol. sinx —sin3x + 2sin2x =3

—2sinx cos2x + 4sinx cosx =3
2sinx {—co0s2x + 2cosx} =3
2sinx{—(2cos2x — 1)+ 2cosx} =3
2sinx{fZCos2x +2cosx +1} =3

2
2sinx g—2(cosx —lj =3
|2 2

3
2
for equality to hold

sinx = 1 & cosx =%

which is not possible
hence no solution
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