TRIGONOMETRIC EQUATIONS [JEE ADVANCED PREVIOUS YEAR SOLVED PAPER]

JEE ADVANCED

Single Correct Answer Type

1.

3.

. & .. D 2 -2, T

The equation 2cos Esm x=Xx"+x"; 0<x< = has
a. no real solution b. one real solution

c¢. more than one solution d. none of these

(IIT-JEE 1980)

The general solution of the trigonometric equation
sinx + cosx = 1 is given by

a.x=2nm,n=0,x1,%2, ..
b.x=2nr+2;n=0,+1,%2,..

ex=an+(1yE_Zp=0,1,22,...

4 4
d. none of these (ITT-JEE 1981)
The general solution of the equation sinx — 3 sin2x +

sin3x=cosx-3cos2x+cos3xis (ne Z)

a.nmw+ = b. n_:r_+£
8 2 8
2
c. (-1)" - + H d. 2nm+ cos™' —
2 8 3

(ITT-JEE 1989)

. The equation (cosp — 1)x” + (cosp)x + sinp = 0 in the

variable x has real roots. Then p can take any value in the

interval
a. (0,271

33)
C.|——,—
2 2

b. (- 0)

d. (0, n) (IIT-JEE 1990)

. The number of solutions of the equation tanx + secx =

2 cosx lying in the interval [0, 27] is
a. 0 b. 1 c. 2 d.3

(ITT-JEE 1993)

. The general values of @ satisfying the equation 2 sin”0 -

3sinf-2=0i1s(ne 2)

10.

11.

a.nn+(-1) @6
c.nwt+(=1) 516

b. nt+(-1)" w2
d.nt+(-1)" 716
(IIT-JEE 1995)

The number of distinct real

SINX COSX COSX

roots of

) . . T T .
cosx sinx cosx|=0 in the interval — E < x< E is
SIn x

IS Y COS X

a. 0 b. 2 (| d.3

(ITT-JEE 2001)

. The number of integral values of k for which the equation

7 cosx + 5 sinx = 2k + | has a solution is
a. 4 b. 8 c. 10 d. 12

(IIT-JEE 2002)
cos(ax— f) =1 and cos(a+ fB) = l/e, where a, f € [- &, 7].
Number of pairs of a, [ which satisfy both the equa-
tions 1s

a. 0 b. 1 C. 2 d. 4

(ITT-JEE 2005)
The value of 6 € (0, 27) for which the equation 2 sin’6
-5sinf@+2>01s

(
a. [0, E] U (-SE, 2?!) b. E, S—H]
6 6 \ 8 6

C. (0, E] U (E, S—E] d. KH. ?T]
8 6 6 \ 48

(IIT-JEE 2006)

The number of solutions of the pair of equations

2 sin” 8- cos268=0

2cos” @-3sinf=0

in the interval [0, 27] 1s

a. 0 b. | C. 2

d. 4
(IIT-JEE 2007)




12.

13.

Let fAx) = x* and g(x) = sin x for all x € R. Then the set of
all x satisfying (fogogof) (x) = (gogof) (x), where (fog) (x)
= flg(x)), is

a. tvnr,ne {0, 1, 2,...)

b. xvnr ,ne {1,2,...}
c. .’Zi +2nmne {...—-2,-1,0,1,2...)

d. 2nmne {...,-2,-1,0,1,2,...}  (IIT-JEE 2011)
For x € (0, r), the equation sin x + 2 sin 2x —sin 3x = 3
has

a. infinitely many solutions

b. three solutions

¢. one solution

d. no solution (JEE Advanced 2014)

Multiple Correct Answers Type

1.

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

a. 0 b. 1 ¢c.3 d. infinite

(ITT-JEE 1987)

The values of 6 lying between 6 = 0 and 6@ = n/2 and
satisfying the equation

1+sin’0" cos’@  4sin46
sin’0  1+cos’@ 4sin40 |=0 &€
sin’@ cos?’@ 1+4sin48
a. 724 b. 5724 c. 11724 d. n/24
(IIT-JEE 1988)

The number of values of x in the interval [0, 5] satisfying
the equation 3 sin’x — 7 sinx +2=01is
a. 0 b. 5 c. 6 d. 10

(IIT-JEE 1998)

Let 2sinx+ 3sinx—-2>0and ¥ —-x-2<0 (xis
measured in radians). Then x lies in the interval

T Sm Sr T
a. [E‘ ?) b. [ 1, ?J c.(-1,2) d. (E' 2)

(ITT-JEE 1994)

For0< @< % , the solution(s) of

6 -
Y, cosec. (9 ~ (m4 L :r)cnsec(ﬂ + an) =42

m=|
is (are)
a. w4

b. /6 c. /12 d. Sn/12

(II'T-JEE 2009)
Let 6, ¢ € [0, 27] be such that 2 cos@ (1 - sing) =

sinzﬂ(tan%+cnt%) cosp — 1, tan(2wr - 6) > 0 and

~-1l<sinf<- 73 . Then @ cannot satisfy

T T 4

a. O<p<— b. —<@p<—

=<3 7 973

C. 4—;1'-{1;:{3?” d. 3?”{431{2::
(ITT-JEE 2012)

Linked Comprehension Type
1. Letf(x)=(1 —x)*sinx+x* forall x € R.

Consider the statements:

P : There exists some x € R such that f{x) + 2x=2(1 + x%).

Q : There exists some x € R suchthat 2f{x)+ 1 =2x(1 +x).

Then

a. both P and Q are true b. P is true and Q is false

¢. Pis false and Q 1s true d. both P and Q are false
(IIT-JEE 2012)

Matching Column Type

1. Match the statements/expressions in Column I with the
statements/expressions in Column II.

Colurin I | Column IT

(p) O

2 +2x +4
x+2

(a) The minimum value of
1S

(b) LetA and B be 3 x 3 matrices of real
numbers, where A is symmetric, B
is skew symmetric, and (A + B)
(A-B)=(A-B)(A+B).If (AB)'=
(-1)* AB, where (AB)' is the
transpose of the matrix AB, then the
possible values of k are

(@1

(c) Leta=log,log, 2. An integer k
satisfying 1 < 20-%*37") < 2, must
be less than

(d) If sin @ = cos @, then the possible

values of -}-(Eigp—ir-)arc
/4 .

(r) 2

4=

(s)3

(ITT-JEE 2008)
2. Match the statements/expressions in Column I with the
statements/expressions in Column II.

Column I Column 11
(a) Root(s) of the equation 2 sin® 6 + .
sin’ 20 =2 (P) 3
(b) Points of discontinuity of the p.
6 3 (@ -
functionf{x)= [i} cos [—x-] , where 4
T n
[v] denotes the largest integer less
than or equal to y




(c¢) Volume of the parallelepiped with p
its edges represented by the vectors | () 3

i+ j,i+2jandi + j + 7k

Fill in the Blanks Type

The solution set of the system of equations x + y =
2n/3,cosx+cosy=3/2, where x and y are real, is

(d) Angle between vectors @ and b (s) T (IIT-JEE 1986)
where @, and & are unit vectors 2 2. The set of all x in the interval [0, 7] for which 2 sin’x -
satisfying @+ b + J35=0 3sinx+120is (ITT-JEE 1987)

(t) 7 3. The general value of 0 satisfying the equation tan’8 +
~ sec28=11s . (IIT-JEE 1996)
(IIT-JEE 2009)
4. The real roots of the equation cos’x + sin‘x = | in
Integer Answer Type the interval (-m, 7) are ; , and ;
(IIT-JEE 1997)
1. The number of all possible values of 6, where 0 < 0 <,
for which the system of equations _ True/False Type
(y +2) cos36 = (xyz) sin36 1. There exists a value of 8 between 0 and 27 that satisfies
2cos30 2sin30 the equation sin*6 -2 sin’8— 1 = 0. (IIT-JEE 1984)
X Sin 39= * . .
Y e Subjective Type
z)sin36= 2 S | ; ; ; . :
(2) s:m ¥z icn-.39+ 7 5_1“39 1. Find the coordinates of the points of intersection of the
have a solution (x,, y,, z,) with y,z, # 0 is
(IIT-JEE 2010) curves y=cosx,y=sin3xif - i S$Xs E
2. The number of values of 6 in the interval 5 ’
(IIT-JEE 1982)
[_E‘ E] such that 0% ™™ forn=0,+ 1 + 2 and 2. Find all the solution of 4 cosx sinx — 2 sin’x = 3 sinx.
2 2 3 (IIT-JEE 1983)
tan 6 = cot56 as well as sin26 = cos 40 is 3. Find the values of x € (- &, ) which satisfy the equation
- ¥ | L[ ‘ xl+ JJ:+...
3. The number of distinct solutions of the equation _ _ _ T o
5 4. Find all values of @ in the interval ey satisfying

= cos® 2x + cos’ x + sin*x + cos®x + sin®x = 2 in the

interval [0, 27] is (JEE Advanced 2015)

the equation

(1 —tan 6) (1 + tan 8) sec?@ + 2% = (.
(II'T-JEE 1996)

Answer Key

.]EE Advanced Integer Answer Type
Single Correct Answer Type 1. 3 2. 3 3. 8
1. a. 2 © 3. b 4. d. S €. Fill in the Blanks Type
6. d. e G 8. b. 9. d. 10. a. = - Sar
11. c. 12. a. 13. d. 1. ¢ 2 [0, E}U{E}U[?I]
Multiple Correct Answers Type
n T =
1. d. 2. a,c. 3. c 4. d. 5. c.,b. 3. nmnrt —nez 4. -—,-,0
3 2 2
6. a.,c.,d.
True/False Type
Linked Comprehension Type 1. False
1. c.
Matching Column Type

1. (d)-(p, 1) 2. (a)-(q,s)



Subjective Type

"l4’2)\8 8)L 87 8

JEE Advanced
Single Correct Answer Type

1. a. The given equation is

b ) |
2 cos? (—)smz x=x2+ ,
2 x°

¥ !
where 0 <x < —

2
X

L.H.S. = 2cos’ ['E)sin1 x=(] +cnsx]5in: X

: 3
] +cosx<2andsin’x<1for0<x< —

(1 + cosx) sin’x <2

and RHS.=x'+ %22

X

2

2.4 x=n:r,mrr:l:(—l)'"sin"(—liﬁ);m,nE Z
3, % 428 4 +=
3 3 3

Hints and Solutions

3. b.

4. d.

Therefore, for0 <x< % , the given equation is not possible for

any real value of x.
. sinx + cosx = |

1 . l 1
of —=SInX+—=C0sXx=—=
V2

V2 V2

or sInX COS (E) + cOosx sin (E) = §in
4 4
. /9 .
or sin| x+—| =sin —
4 4

= x+ (EJ =+ -1y X nez
4 4

2
4

6. d.

n =n
= x=nr+(-1)'"———
( )4 2

wheren=0,+1,+2, ...
The given equation is

sinx — 3 sin2x + sin 3x = cosx — 3 cos 2x + cos 3x
or 2 sin2x cosx — 3 sin2x = 2 cos 2x cosx — 3 cos 2x

or sin2x(2cosx—3)=cos2x (2 cosx—3)

or sin 2x = cos 2x (33 COSX # —
or tzml:r=l=.'r21r=nl':;l'|:+%‘r
= x= E.‘.E‘HE 4
2 8
The given equation 1s

(cosp—1)x* + (cosp) x +sinp =0
For this equation to have real roots, D 2 0. Thus,
cos’p —4 sinp (cosp—1)20
or cos’p-4sinp cosp +4sin’p
+4 sinp -4 sin’p 20
or (cosp—2sinp)’ +4sinp(l—sinp)20
For every real value of p, we have
(cosp — 2 sinp)’ 2 0 and sinp(l —sinp) 2 0
D20,Vsinpe (0, m)

. The given equation 1

tanx + secx = 2 COSX
SIN X |
+ =2C0sX

COSX COSX
or sinx+1=2cos’x=2-2sin’x
or 2sinx+sinx—-1=0
or (2sinx-1)(sinx+1)=0
or sinx = l,—l

2
- x=ﬂ"_5ﬁ,3ns[{},2n]
6 6 2

But for x = 37/2, tanx and secx are not defined.
Therefore, there are only two solutions.
The given equation is
2sin’6-3sin@-2=0
or (2sin@+1)(sin@-2)=0

or sin = — _l-
2

or sin @ = sin(— 76) = sin(77/6)
=  O=nr+(-1)" (-/6)or 8=nn+ [(-1)" T/6]
Thus, @=nr+(-1)" TaAl6,ne Z

)

[ sin @ - 2 =0 is not possible]



7. ¢. To simplify the determinant, let sinx = a; cosx = b. Then the
equation becomes
a b b
b a b =0
b b a

Operating C, —» C, - C,; C, = C, - C,, we get

a b-a 0
b a-b b-a| =0
b 0 a-b

or a(a-byY-(b-a)[b(a-b)-bb—a)]=0

or a(a-bY-2b(b-a)(a-b)=0

or (a-b)Y(a-2b)=0

or a=bora=2b

or A =porS=2
b b

= tanx=1]ortanx =2

But we have — E{IEE

4 4
= tan[”) <tan x < tan(E)
4 4

= -l<tanx<|
tanx = | = x=m4

Therefore, there is only one real root.

8. b. We know that
_Jﬂz +b® Sacos@+ bsinf< \/f:‘-'1 + b’

=5 - 74 £7cusx+55inx£\/ﬁ

=5 74 <2k +1<74

= —-8<2k+1<8 = -45<k<35

Considering only integral values, which means k can take eight

integral values. |

9.d. Given that cos(x— B) =1 and cos(ot + ) = l/e

where a, f € [-n, ]

Nowcos(a-fB)=1 = a-f=0 or a=f
cos(a+f)=1le = cos2a=lle
O<lle<land2ae [-2m 2n]

There will be two values of 2a satisfying cosa

= l/e in [0, 2] and two in [-2x, 0].

Therefore, there will be four values of & in [-2x, 27] and

correspondingly four values of . Hence, there are four sets

of (o, B).

10. a. 2 sin°6-5sin@+2>0

or (sinf-2)(2sn@-1)>0

or sinf <1/2 [ —1<sinf< 1]

I..

—5

W6 | m6 m3 m2 2m3 Swe A6 4w3 312 S 116 on
. 5-
-1+

From the graph x € (0, /6) U (51/6, 2 1)

11. c.

12. a.

13. d.

2 sin’0-cos26=0
or 1 -2cos20=0

or cos20= -]-

2
Y E‘Sn"?n‘ll_n
3 3 3 3

or B=£’5ﬂ',7ﬂ"l]n (l)

6 6 6 6
where 8 € [0, 2n].
Also 2cos’0—-3sinf=0
or 2sin’0+3sinf8-2=0
or (2sm@—-1)(sin8+2)=0
or sinf@=1/2 [+ sin@# -2]
= 6= n'6, 56, where 8e [0, 27] (11)
Combining Eqgs. (i) and (ii), we get 8= —g _S:
Therefore, there are two solutions.
(fogogof) (x) = sin® (sin X*)
(gngnﬁ (x) = sin(sin x°)
= sin’(sin X°) = sin (sin x%)
= sin(sin X)[sin(sin x**) = 1] =0
=  sin(sinx’)=0or
= sinx =nmor2mn+ w2, wherem. ne |
= sinx =0
= Y=nar=x=x+nr.ne {0,1,2, ..}
sinx+2sin2x—-sin3x=3

= sinx+4sinxcosx-3sinx+4sin‘x=3
=  sinx[-2+4cos x+4(]1 -cos’x)] =

= sinx[2-(4cos’x—-4cosx+1)+1]=3
= 3-(2cosx-1)"=3cosecx

Now R.H.S.23

But LH.S.<3

Hence, no solution.

Multiple Correct Answers Type

1. d.

Since a, + a, cos 2x + a, sin’x = 0 for all x
Putting x =0 and x = n/2, we get
a ta,=0anda, -a,+a,=0
= a,=-a,and a, = 24,
Therefore, the given equation becomes
a, —a, cos 2x — 2a, sin’x =0, V x

or a(l-cos2x-2sin’x)=0, V x
or  a(2sin’x-2sin’x)=0, V¥ x

The above is satisfied for all values of a,.
Hence, the infinite number of triplets (a,, -
Alternative Method:
a,+ a,cos 2x + a,sin’x = 0 for real x
a, + a,(1 — 2 sin°x) + a, sin"x = 0 for real x
(a, + a,) + (a, - 2a,)sin’x = 0 for real x
a,+a,=0anda;,— 2a,=0
= —a, and a, = 2a, = -2a,
chce mﬁnu: number of triplets (a,, —a,,

a,,—2a,) 1s possible.

-2a,) exist.



2. a.,c. We have

| +sin’@  cos’@ 4sin 46
sin0 1+cos’@ 4sind8 |=0
sin’@ cos’@ 1+4sin46

Operating C, = C, + C,, we get

2 cos’f 4sin 46
2 1+cos’@ 4sind48 |[=0
|  cos’@ 1+4sin46
Operating R, = R,-R, ; R, = R, - R,, we get
0 -1 0

1 1 -1 =1
l cﬂﬁz 2] | +4sin 46

Expanding along R, we get 1 +4sind46+1=0
or 2(1+2snd46)=0

or sin48=-12 = 40=n+n6

or 2w — w6

= 46=Tn6or |16

= 0=Tn24o0r 124

.C 3sin’x—T7sinx+2=0

4. d.

or (sinx-2)(3sinx—1)=0
=  sinx = 1/3 =sinq, say (sinx = 2, not possible)
There exists two values in (0, 7), (27, 37) and (4%, 5n).
Hence there are six solutions.
2 sin’x+3sinx-2>0

(2sinx—-1)(sinx+2)>0

= 2sinx-1>0 [** -1 <sinx< 1]

-0.51

= sinx>1/2
= xe (w6, 516) (1)
Also X*—-x-2<0
= (x-DEx+DN<0 =2 -1<x<2 (i1)
Combining Eqgs. (1) and (i1), we get

xe (6, 2)

6 -
5. c., d. ZCnsec[9+(m4 n:r)cnsec(ﬂ+%]=4ﬁ
m=]

[ sin(@+ /4 -6)
sin @ -sin(8 + m/4)
| , Sin(8+7/2) - B+ m/4))
= Sin(x/4) Sin(0 + 7/4)-sin(6 + 1/2)
N sin((@+3n/2)- (68 + 5m/4))
sin(@ + 3m/2) - sin(6 + 51/4) |

[ sin (8 + /4)cos @ — cos(0 + 1/4)sin 6 |
sin @-sin (8 + w/4)
sin{@ + m/2)cos(0 + m/4)
- ‘ 1 2 —cus{9+rr!2)sfin(9+m4} =4JE
sin (1r/4) sin(@ + m/4) sin(@ + m/2)
sin(@ + 3m/2)cos(@ + 51/4)
" cos(8 +3m/2)sin(6 + 51 /4)
sin(@ + 3m/2)-sin(6@+ 5x/4)

L

= 2 [cot 8- cot (8+ /4) + cot (8 + /4) — cot (8+ m2)
+ .. +cot(8+5m4) - cot (0+ 3m2)] = 42
tan 8+ cot 8=4

tan 9=Zi'wﬁ

J

U

T Sr
= 0=—or
12 12

v By € .

2sin’ @

2cosO(1 -sing) = cos@— |

sin 0
=2sinfBcos@— |
2cos@—-2cos@sinp—2sinfBcosp-1
2cos@+1=2sin(8+ @)

tan2r-6)>0 = tan@<0
and —Ifisinﬂﬂ‘:—%
— HE(3H‘SJ’E)
2 3
.{:-—-—
= 0<cos@ 5
% <sin(8+ @) < |
= L +2x<sin(@+ @) < T 4 aon
6 6
m+ X g <p<2n+ 3 g
= By {4—ﬂ
2 ¢ 3

Linked Comprehension Type

l.c. fix)=(1-x)*sin’x+x*

VxeR

For statement P:

fix)+2x=2(1 +x%) (1)

(1 -x)’sin’x+ X+ 2x =2 + 2x

(1 -xPsinx=x*-2x+2=(x-1)°+1

(1-x)(sin*x-1)=1

—1 —x)*cos’x =1

(1 -x)* cos’x=-1

So equation (1) will not have real solution.

So, P i1s wrong.

For statement Q:
2(1 — x)? sin’x + 2%+ | = 2x + 2»¢° - (n)
2(1 =x)*sin’x=2x -1

i 4400

2sin’x = fx-:z-l..cl h(x)= = —2sin’x
(l—x

(1-x)
Clearly, #(0) = -1, lim h(x) = +oo

=1

So by IVT, equation (ii) will have solution.
So, Q is correct.



Matching Column Type NG

= cos20=0or+ = (1)
1. (d)-(p), (r) sin26@ = cos46
. n
sin 6= cos ¢=&Cﬂ5 (‘2““'9] =Cﬂ5¢ = 2511]2294- sin268-1=0
g—6=2nﬂ:i¢,nez =  (2sin20-1)sin20+1)=0
= sin20=-1orsin20= L
| b4 % st ez .
SLEER— e e =  c0s20=0andsin26=- |
=> 0 and 2 are possible = 20=-Z =¢=-=
Note: Solutions of the remaining parts are given in their . 4
respective chapters. or cos2f=+ V3 ,sin20= 1
2. (a)-(q),(s) 2 2
We have 2sin’0 + sin’28 =2 Y 4 T Sk
= 2sin 8+ 4sin’ Bcos’ B=2 = AP 6" 6 = B 1212
=  sin’ 8+ 2sin’ @(1 —sin’ ) = | x m St
=  3sin’ 8-2sin*0-1=0 S 9"4‘1_’.'2
= sinf=+= : + | 5 2 4 . 4 6 . 6
3' 3. (8) :‘-cns 2x+cos'x+sin"x+cos’x+sin"x =2
., g-T = 2 cos’ 2x + (sin’ x + cos’ x)* — 2 sin’ x cos® x
A 4

+ (sin’ x + cos’ x)? - 3 sin® x cos® x(sin® x + cos’ x) = 2

Ecusz?_x+ | —-I-sinzh+ 1 —ESil‘I22x= 2
4 2 4

Note: Solutions of the remaining parts are given in their
respective chapters.

—

=  ¢c0s’2x =sin’ 2x
=  tan’2x =1
—
—

Integer Answer Type
1.(1) Letxyz=1

¢ sin 38—y cos 36— z cos 36 =0 (1) ‘H‘“ZI:*'H
tsin 38— 2ysin 3602z cos 36=10 (2) 2x=nm+ — . ne’Z
4 sin 38—y (cos 30+ sin 36) — 2z cos 36=0 (3) 4
Yo" 2, # 0 hence homogeneous equation has non-trivial solution. = x=(4n+ |)£ ne 7
3 ¥
sin 36 —cos 36 ~cos 36
_ _ > n 3 Sk Ir 9n 1z 13n 15«
D = |sin 36 -2 sin 36 -2 ¢0s 36| =( = x=3'8'3'8'8' 8 ' 8 ' 8
sin38 —(cos 36 +sin 36) -2 cos 30 So, number of solutions = 8.

=  sin36@cos 36 (sin 36 -cos 36)=0 2o
If sin 36 = 0, then from equation (2) Fill in the Blanks Type

z = 0, which is not possible .
If cos 368 =0 and sin 368 # 0, then k. Wenavecasx+cosy = _2'
t-sin36=10 - -3\ 3
= =0 or 2cna( zy]cus( 2' J=—-
= x=0 2
From equation (2), y = 0 which is not possible 1 x—y) 3 5 B
f sin 38— cos 30= 0, then or 2c0sTeos( 2222 (using: x + y = 23]
tan 36 = |
=5 30=nm+ %,ne I or CUS[I;}’);%,which 1S not possible.
= x-y-zsin3f=0 . Hence, the system of equations has no solution.
s Pl oy 2. Wehave 2sin'x—3sinx+120
312 or (2sinx-1)(sinx-1)20
= x=0,sin360#0 . 1 -
. e o Ex G or (smx—i)(smx-—l)aﬁ
e 12. 12 or sinx{l or sinx 2 |
Hence, three solutions. =
2.(3) tanB@=cot 56 But we know that sinx £ | and sinx 2 0 for x € [0, x].

=  c0s66=0 Therefore, either sinx=1 or 0 <sinx < i
=  4c0s’20-3¢c0s20=0 2



Ii y=sinx

-
il
b |

- X

g = . - 4 & b + ¥
w3 -n6 0 w6 m3 w2 23 Sw6 m w6

053
\

—  eitherx= w2 orxe [0, /6] U [57/6, n]

Combining, we get x € {],E U{E}U E,;r: :
6 2 6

. tan’0+sec26= |
2. 1+1°
[y
or £(-3)=0
or tanf6=0, \/i
= @=nrand @=nn+ W3, ne Z
. cos’x=1-sin'x
= (1 —sin’x) (1 + sin’x)
= cos’x (1 + sin’x)
cosx=0orx=m2,- n2,
or cos’x=1+sin"x
cos’x< | but 1 +sin’x 2 |

=1,wherer=tané

= cu_s’x =1 +sin’x=1
= cosx= | and sinx = ().
[both these imply x = 0]

Hence. x = - T T oando.
2 2

True/False Type

1. Given that equation is sin*@ - 2 sin’6— 1 = 0. Therefore,

sin‘@ = -giz—ﬁ =]+ \5
But sin’@ cannot be negative. Therefore,
sin‘0= V2 +1

Butas -1 <sin@<1, ... sin° 0% J2%

Thus, there is no value of 6 which satisfies the given equation.
Therefore, statement is false.

Subjective Type

1. At the intersection point of y = cosx and y = sin3x, we have

cosXx = sin 3x

or COsSXx = cns[% - 31*]

& =EKE K [+ — W2 < x € 2]
4 8 8
: 1 n n
Thus, the points are E*——- ' [— ::05—-)
[4 JE) 8 8

. The given equation is

4 cos’x sinx — 2 sin’x = 3 sinx
or 4 cosixsinx—2sin‘x-3sinx=0
or 4 (1-sin’x)sinx—2sin°’x -3 sinx=0
or sinx[4sin°x+2sinx—-1]=0
= either sinx =0 or4 sinx+ 2sinx- 1 =0
If sinx =0 = x=na,nel
If 4 sin’x+ 2 sinx—=1=0

o L

4 .
x=mmn+(-1)"sin" [_] i'ﬁ}m& Z
4

—-1iJ§]

4

= SINX =

Thus, x = nt, mr+ (-1)" sin ' [

where m and n are integers.

. The given equation 1s

Eih lcos X! +i¢ﬂ1‘i:ﬂ +cO8 xi + ) i 43

3

or 23{l+5-cm.1'|+lcu£: 1|+ cos Xi4-mm) - 2'&

or 3 (1 +|cosx|+ |cos’ x| +cos x| + ) =6

or 1+ |cosx|+ |cos’ x|+ [cos’ x|+ - =2

: =2

or -
| —|cosx|

-y
or lcosx| = —

=5 x=m3 - n/3, 23, - 213, ...
The values of x € (~ m, @) are + @3, = 27/3.

. Given that (1 —tan8) (1 + tan 6) sec @+ 2"‘“‘:3 =0

or (1-tan?@) (1 +tan’@)+ 2""? =0
Let us put tan’6 = . Then
(1-N(1+0)+2'=0 or 1-£+2'=0
It is clearly satisfied by r=3 as - 8 + 8 = 0. We get
tan’f =3
Therefore, 8 = + /3 in the given interval.



