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Trigonometric Equations

SOLUTIONS

EXERCISE - O

1. Ans. (C)
2tan? 6 = sec? 9
2(sec?0 — 1) = sec? 6
= 2sec’0 —2 =sec’f = sec’h =2

= coszezlzcosZE
2 4

0= nni% ,nel Ans. option (C) is correct.

2. Ans. (D)
1-cos20 3
1+cos20

= 1—cos20 =3+ 3cos20 = 4cos20 =-2

= c0529=—1=cos TC—E = 29:2nniz—n
2 3 3

T . .
= 0= nni§ ;n €1 option (D) is correct.

3. Ans. (C)
Given
A ={0:sinf = tan 6}
B ={0:cos0 =1}

. sin0
sinO=tan0=

= sinf (cos8 —1) =0
cosH

sin@ =0or cosf =1
A={9:9=n7c, G=2m7c;Vm,ne|}:{9:OznnVneI}

B={9:9=2nn;Vne I}

Option (C) is correct.
4. Ans. (C)
(5+4cosB)(2cos6+1)=0

5
cosf=—— cos0=—~=cos[ 1~
4 2 3

Not possible

2n
as cosfe[-1,1] G—Znni?,n €l

{622_7:’4_11} Ans. (C)
3 3
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5.

Ans. (B)
4cos®x + 6sin?x =5
6sin®x —4sin?x+4=>5

. . 1

= 2sin?x =1= sin’x==

2
. LT
sin’ x =sin® =
4

X= nnig (nel) option (B)is correct.

Ans. (A)

tanz0 - (1 + \/§)tan9+ B =0
tanf (tan — 1) —vV3(tanf —1) =0
= (tan —V3)(tan6 —1) = 0
tand =+/3,tanf = 1

T T . .
0=nn+ 3 or tanf=nn+ 2 option (A) is correct.

Ans. (C)
sin2x —2cosx +4sinx =4
2cosx (sinx —1)+4(sinx—1) =0
(sinx —1)(2cosx+4) =0

sinx =1 or 2cosx+4=0

x=(4n+1)Z nel —cosx = —2
2 (Not possible as cos xe[-1,1])

51 9n
22

- In[0,5m] = {X :g, } option (C) is correct.

Ans. (B)
4c0s20—2+/2cosO-1=0

2J§iJ8+u3:J§iJ€

cosO=
2x4 4
1+43 1-3
0s0=——, ———
22 22
osG—lJr\/§ cosG—u
242 22

T T T T
cosO=cos| ——— cosO=cos| —+—
3 4 3 4

9=2nni£;n€] 9=2nni7—n;nel
12 12

forn=0,1 Forn=0,1
_x 23 _7n 17
12° 12 12" 12
71 177 23
0= 1,—“,—“,—% option (B) is correct.
12 12 12 12
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9.

10.

11.

12.

Ans. (C)

tan@ 4+ tan46 + tan760 = tan 0 - tan40 - tan 70
tanO+tan40+tan70—tan0-tan40-tan70

tan(0+46+76)=

= tan(126) =0
= 1260 =nr
nrm

= 0=—
12

But tan 0, tan 40 and tan 76 won’t be defined for

T T T
0=(2n+1)—, (20+1)— & (2r+1)—

(2n )2 ( )8 ( )14
0= 2—725 where n can’t be an odd multiple of 6

. G:n—n,\?’nel
12

Suchthatn #12m—-6,me |
Ans. Option (C) is correct.
Ans. (B)

tan30=0

30 =nn

G:E,nel.
3

Ans. (D)
tan@ —/2secd =+/3

= sin® _ 2 =3 = sin6 —v2 =3 cos b
cosO cosO
= sinf —v3cosh =2
divide both sides by 2
1
?-cosezi: sin(e—gjz—

) N

= 1-sine—
2
b T
0—==nn+(-1)"=
3 1) 4

9=nn+(—1)”E+E;n €l
4 3

Option (D) is correct.

Ans. (C)

sinx + cosx = min {1, a’-4a + 6}
ae

min(1,a®? —4a+6) =1
sinx +cosx =1
divide by V2 both side

1 . 1 1
—=sinX+—=cosX=—

V20 2 V2

1-tan0O-tan40—-tan40-tan70—tan70-tan 0

(0,6)

a’?—4a+6

www.allen.in
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1
= sin(x+£)=—:> X+E=nn+(—1)”E
4 4 4

V2

X=nn+(—1)”E—E;nEI
4 4

Option (C) is correct.
13. Ans. (D)
sin*x — (k+2)sin?x—(k+3)=0
(k+2)i\/(k+2)2+4(k+3) K+2+ (k+4)2
2 - 2

sin’x=

2k+6 ,-1 {-+ sin? x = —1 not possible}

= sin®x=

sinx=k+3

1>2k+3=0
k>-3

s ke[-3,-2]
k<-2

Option (D) is correct.

14. Ans. (B)

log,(sinx) + logy /,(—cosx) =0

log,(sinx) —log,(—cosx) =0

= sinx > 0 and cosx < 0

.. x must be lie in (E,nj = log, (— s X j =0
2 COS X

tanx = -1
in the interval [-=w, ] and (g,nj

X= 3n Ans.
4
.. Option (B) is correct.
15. Ans. (B)
o sintx >0

S LHS. =1 +sintx >1

And RH.S.=cos23x <1

.. L.H.S. = R.H.S. is possible only if
1+sin*x=cos?23x=1
=sintx=0and1-cos23x=0
= sintx =0andsin23x =0

x=-2m,-7m 0,7 2n

are the solution of sintx = 0 which also satisfy sin2 3x = 0
.. The greatest positive solution = 2n

Ans. (B) is correct.
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16. Ans. (A)

So, there is no solution
option (A) is correct.
17. Ans. (A)

ZCOS(EJ =343
2

Range of ZCOS(gj e[-2,2]

Range of 3* + 37 € [2,00)
AM = GM

3 +23X > 3.3

3*+37*>2
x = 0 is a solution

Option (A) is correct.
18. Ans. (C)

X
2c0s2 (Ej sin?x = x% 4+ x72

LH.S = 2cos? (%jsinz X<2

RHS=x2+x72 € [2,)
So there is no solution
Option (C) is correct.

19. Ans. (B)

a2+2a+cosec2[g(a+x)}=0
2 2 I
(a+1) +cosec {E(aer)}:l

Since cosec’ [g(a + x)} >1
L(a+1)=0
a=-1& 5e | satisfies this equation

Option (B) is correct.

www.allen.in [39]



ALLEN JEE (Main + Advanced) : Mathematics

20. Ans. (A)
tan? x—2+2tanx+1<0

22 ++/4
2

tanx=(\/§+ 1)01‘(\/5—1)
(tanx—(\/f+ 1)) (tanx—(\/f—l))SO
V2—1<tanx<+V2+1

tanX=

e 3n
nm+—<x<nn+—;n €l
8 8

Option (A) is correct.
21. Ans. (A,B,C,D)

. X . .
ZSIHE .(cos?x - sin%x) + (sin?x - cos?x) = 0
. X . . . X .
= ZSII‘IE (cos?x - sin?x) + (sin?x - cos?x) =0 = (ZSlnE—lj (cos?x - sin?x) =0
. ox 1 5 .
Either smE:E or cos“x —sin“x =0

= == nn+(—1)”g or cos2x =0

N | X

= X=2nn+(—1)"§ or2x=(2m+ 1)% (nmel)
orx=(2m+1) z
4
.. sin2x =sin(2m + 1) g =lor-1

COSX = cos(Znn+ (-1)" Ej _1
3) 2

COS2X = cos(4mn+ (-1)" 2—3ch = _71

22. Ans. (B,C)
Let 2sin®x - 3sinx = t .. Equation becomes,
20t1 4 22t =9 5 2t 214 i—f =9
Let 2t =x
oo2x + % =9=2x?+4=9x

=2x%2-9x+4=0

=2x2-8x-x+4=0

=02x-1)(x-4)=0

=>x=2"%orx=2?. . t=-1lort=2

= 2sin®x - 3sinx = -1 or 2sin%x - 3sinx = 2

= 2sin®x - 3sinx + 1 = 0 or 2sin?x - 3sinx -2 =0

. . 1 . . -1
= sinx =1 or sinx = E or sinx = 2 or sinx = 7
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23.

24.

25.

.+ sinx # 2, sinx € [-1, 1]

. . 1
oo sinx = 1 orsinx = + E

s s
= x=2nw+ E orx=m7t’_rg

Wherem elandn el
Ans. (A,B,C,D)
cotx + cosecx + secx = tanx

COS X 1 1 sin X ) . I
+ + = —> C0S%X + cOosx + sinx = sin®x

sinXx sinX cosX cosX
= cos?x - sin?x + cosx + sinx = 0 = (cosx - sinx)(cosx + sinx) + (cosx + sinx) =0
= (cosx + sinx)(cosx — sinx + 1) = 0 = cosx + sinx = 0 or cosx — sinx = -1

. 1 1 . -1 i 3n
= COSX = -Sinx or —=C0SX———=sinX=—= = tanx = -1 or cos X+Z =cosz

G ETR:

= X=nn—£; nel or X+E=2mnig—n; mel
4 4 4
In [0, 27]

X= {n - % , 2m— %} (By putting values of n, m)

{375 T 3n n} {n }
or X= I——,Zn ———={=,7

4 4 4) 2
Both rejected due to cosecx, secx & tanx
.. Sum = Tc—E+2n—E=3n—E=5—n:k—n
4 4 2 2 2
=k=5
Ans. (B,C)

sinx + cos(k + x) + cos(k -x) =2
= sinx + 2cosk.cosx = 2
we have solution when,

2</1* +(2cosk)’ = 1 + 4cos?k > 4

3 3

= cos?k> - = 1-sin?k > =

4 4

= 1—§Zsin2k = 1Zsinzk
4 4

= lZsin2 k>0 = _—1£sink Sl
4 2 2
For asinx + bcosx = ¢, have solutions when
As, |lasinx+bcosx|<+a?+b?
= lcl<va’+b?.
Ans. (A,C)

m>0;,n<50<m+n<10
x*+5

=x - 2cos(m + nx) = x?-2x + 5 = - 4 cos(m + nx)

= (x-1)? + 4 = -4 cos(m + nx)
Range of (x - 1)? + 4 = [4, ] and range of
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26.

27.

28.

29,

-4 cos(m + nx) = [-4,4]

Equality 4 = 4 when
(x-1)2=0&cos(m+nx)=-1
=x=1&cos(m+n(1))=-1=>m+n=Q2k+ 1)
k=0k=1

m + n ={n, 31}

Ans. (B,C)

x*-2x%+4+3cos(ax?+bx+c)=0

= (x%2-1)? + 3 =-3cos(ax? + bx + ¢)

Range of (x2? - 1)? + 3 = [3, ») and range of
-3cos(ax? + bx + ¢) = [-3,3]

Equality holds when x?-1=0=x = +1

& cos(ax? +bx +c) =-1

when; x = 1;
cos(a+b+c)=-1=a+b+c=n3n

when; x =-1;

cos(a-b+c)=-1=a-b+c=m3m
asa,b,ce(2,5)

L6<a+b+c<15

So,a+ b+ c=3n only (C)
and4<a+c<10&-5<-b<-2
=-1<a+c-b<8

..a+c-b =monly(B)

Ans. (B,D)

sin® x + cos® x = a? = (sin? x + cos? x) (sin* x + cos* x - sin? x cos? x) = a?
= (sin? x + cos? x)? - 3sin®? x cos? x = a®> = 1-3sin? x cos?x = a?

_ 2
40-2) :sin22x:>0£§(1—a2)£1

:1—%sin22x:a2 =
1-a?>0and4- 4a%<3

a231and%Sa2

-1< aSlandaZ%or a<-

ae —1,—1 ] 1, 1
2 2
Ans. (A,B,C)

cos 4x cos 8x -cos5xcos9x = 0 = 2 cos4x cos8x = 2 cos 5x cos 9x
= c0s12x + cos4x = cos 14x + cos4x = 14x =2nm + (12x)

N | =

:>2x=2mror26x=2mr:>x=nnor2—§ s.sinx =0 or sin13x = 0.

Ans. (C)

f(x) = g(x)=>cosx +sinx-1=sin2x-2

=cosx +sinx-1=sin2x+ 1-3

Letcosx + sinx =t = (cosx + sinx)? = t?

= cos?x +sin?x + 2sinx cosx = t> =1 + sin2x = t?
.. Equation becomes,

t-1=t2-3=t%-t-2=0

[42]
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30.

31.

32.

33.

=>t=-1lort=2
= cosx +sinx =-1 cosx +sinx =2
But range of cosx + sinx is [—«/E, «/E]

cosx + sinx = 2 has no solution

1 1 . - T 3n
=> —COSX+—=SinX=— = cos X_Z =Ccos—

NN 4

= X—E=2nnig—n;n61:>x: 2nm + mor x = 2nm - E;nEI
4 4 2
77
SLoXe —Tc,7 ,x=-m,m, 3%, -7/2,3n/2,7n/2

.. Number of solutions in [—n, 7—“} is 6.

Ans. (C)
fx) =k

=cosx +sinx-1=k=cosx+sinx=k+1
will have solution when

2<k+1<2 = 2-1<k<2-1
Integral values of k =-2,-1, 0
.. Number of integral values of k = 3
Ans. (A)
f(x) =0=sinx =a-3orsinx =2 (Nosol)
. sinx = (a - 3) will have exactly one real not in [0, 7]
La-3=1=a=4

a€(3,5)
Ans. (B)
f(x) = 0 will have exactly two real roots in (0, ©t) only if

a-3€(0,1)=>ae(34)
Ans. (A)

3
(i) 2cos?x-3cosx+1=0;x¢e(-m3n] Also, tan ZX+1=O

3n 5n 7n
"4 4" 4

=cosx =1orcosx=

3x_om
4 4

i -t 5n 7=m
2TC+§ X=—,n

1
2
T r
'3’ 3733

=x=0,2no0r X=

only Xz_?TE and x=2mn+—

satisfy both the equations

(ii) sin?x + 2sinx-4cosx-sin2x =0
= sinx (sinx + 2)-4cosx-2sinxcosx =0
= (sinx-2cosx)(sinx +2) =0
= sinx = 2 cos x orsinx = -2 (Not possible)
=tanx = 2
Two solutions in (0, 27)

Tm/2

www.allen.in
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34.

(iii) 2cosx - cosec x-4 cosx—cosecx =-2

(iv)

= 2cosx -cosecx-4cosx-cosecx +2=0
= 2 cosx (cosec x-2) - 1(cosecx - 2) = 0
= (cosecx - 2)(2cosx-1)=0

= cosx = % orsinx = %;xe (0,2m)

T T b b
= X=—,20—— Or X=— Oor m——
3 3 6 6

.. Sum of all solution = 3w = kTZC =k=12

xX-y= %;cosnx.cosny: —

22

1
= 2COSTTX.COSTTY = —=

2

=cosm(x+y)+cosm(x-y)=

-

= cosn(x+y)+cos£——
4 2

=cosm(x+y)=0

= n(x+y)=(2n+1)g

2n+1

= Xt+y= 5 nel
- 2X=2n+1 1
2 4
:4n+3 SO<4n+3<2
8 8

=>0<4n+3<16=>-3<4n< 13

:_73 <n<E =>n=0,1,2,3

3711 15
= X:_I_I_’_
88 8 8
G y_15913
888 8

.. there will be four ordered pairs of (x, y)

Ans.(A—> S;B—>P;C>R; D> Q)

(A)

*.» sin4x < sin2x and cos’x < cos2x

.. sintx + cos7x < sinZx + cos2x
= sin4x + cos’x <1

Given that

sin4x + cos’7x =1

.. sin*x = sin2x and cos’x = cos2x
- in (-m, )

X € —E,O,E
2 2

[44]
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(B)

(4

(D)

1
lcotx|=cotx+——;0<x<m
sin X

T
when 0 < x < —; cotx = cotx + —
2 sin X

= No solution

T 1
When — <x < m;-cotx =cotx + —
2 sin X

= —2cotX=

-1 .
—— = cosX=—; {as sinx # 0}
sin X 2
2n

= X==
3

- LHS.>23and RHS. <-2

.. there will be no real solution of given equation.
cosecx =1+ cotx
1 cos X

—— =1+
sin X sin X

=

= sinx + cosx = 1; (sinx = 0)

1

N1

1 1 . 1 ( n)
= —COSX+—=SinX=—= cos X_Z =

N RN RN

= X—E:2nniz;n el= x:2n1t+E+E or X:Znn—EJrE;n el
4 4 4 4 4 4

= X =2nn+g or x = 2nmx (reject) as sinx # 0
- In [-27, 27]
x can be —3771 and =

2

.. In [-2m, 2xt] the number of solutions = 2.

EXERCISE - S

1. Ans. (3)
4. 16sin2 X _ 9bsinx

- : _ _
= 22+4sIn"x — p6sInX — 9 4 4sin? x = 6sinx

= 4sin?x —6sinx+2=0= 2sin?x—3sinx+1=0

= (2sinx —1)(sinx —1) =0

. 1 .
sz=E orsinx =1

0]
x=nrc+(—1)”E Fox=1
6 2
_x _mUrn
6' 6 6
: n n 1ln
In [0, 27) there are 3 solutions = x:g, 2 6

= cosecx =0

=CO0S—

www.allen.in
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2.

Ans. (3)
tan’x —sec®x+1=0
sec?x—1—secl®x+1=0
sec?x(1—sec®x)=0

sec2x =0 sec®x =1

No solution costx =1

X =nm

x = m, 2m, 3w Ans.
Ans. (6)
Case-1: Whencosx=-1andsiny=-1

x=m 3m,and y = 3%

Number of ordered pairs (x, y) in this case = 2

Case-II: Whencosx =1landsiny =1

x=0,2n,and y = E,S—R
2 2

.. Number of ordered pairs (x,y) in this case=2 x 2 =4

.. Total number of ordered pairs (x,y) = 6
Ans. (0)

cot*x — 2cosec®?x + a? =0

cot*x —2(cot?x+1)+a?=0

= cot*x —2cot?x —2+a? = 0= (cot’x — 1)? = 3 — a?

= (cot?’x —1)? = (V3 —a)(vV3+a)
- LHS.>20 . RHS.=3-2a2>0

ae[—\/g,\/g] and ael
oae{-1,0,1}

sum of integral values of a = 0
Ans. (5)
2sin?x —5sinx+2 > 0;x € [0, 2]
2sinx —4sinx —sinx +2 >0
(2sinx —1)(sinx —2) >0

. 1 .
smx<§ or sinx>?2

integral value of x are
x=0,345,6

Ans. (5025)

sinmx + cosmx =0

L (m T
or sin (ZJrnX]:O or Z+TEX =nr

1\xm 1
or X={N——|—=n—— wheren €1
4 )n 4

100( 1) n(n+1) n_100x101 100
sum = Z n——|= —_—= —
n=0 4 2 4' 2 4

=5050 - % =5025

5w 2m

[46]
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7.

10.

11.

12.

Ans. (24)
5-12tan0 = 11 sec® = 25 + 144 tan?6 - 120 tan® = 121 + 121 tan? 0
23 tan?6 - 120 tand - 96 = 0 = tana + tanP = % = tan o tanf = —%
120
23 120 _ 120
tan (o +p)= —“42_="" = sin(a+p)=-—.
( B) 1 96 119 ( P) 169
+7
23
Ans. (2)

X

4cos? | Z- X1y Jasin® x+ 4sin? xcos? x = 4cos? | Z-X +| 2sinx | = 4 cos? T X1 _2sinx
4 2 4 2 4 2

=2 (1+cos (g—xﬂ -2sinx =2

Ans. (50)

4cosdx-4cos’x+cosx -1=0

= (4cos?x+ 1) (cosx-1)=0=cosx =1

x =2nm

solutions in the interval [0, 315] are 0, 2, 4, ...., 1007
0+2n+4n+...+100m

... arithmetic mean = =50n
51
Ans. (17)
tan0 + tan 20 + tan 36 - tan6 tan 30 tan 20 =0 -(1)

:»tan(e+ze+3e)=o:»tan6e=0:»6e=nn:>e=%"

Ans. (07)
2
cos 6x (1 +tan?x) =1-tan?x or cos 6x = lt—anzx
1+tan” X

nc nNw
orcos6x=c052xor6x=2nni2x:x=7,T

7
:>x=0,£,3—n,n,5—n,—n,2n (At,x=£, 3—n,tanxdoesnotexist)
4" 4 4 4 2 2

Ans. (0)

sinB + 2sin20 + 3sin30 + 4sin40 = 10 = sin6 = sin20 =sin36 =sin40 =1 is (0, n)

which is not possible

www.allen.in
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EXERCISE - JEE (Main) PYQ
1. Ans. (1)
sinO + sin40 + sin70 =0

2sin (627(9) cos [mz_eJ +sin46=0

= sin40[2c0s30 + 1] =0 = sin40=0=40 =0, t, 27, 3w, 4n

:GZOIE lE ) 3_1-[ )
42" 4
0= T3 0
4'2" 4

and 2cos30 +1=0= cos30 = _71

39 2T 4 8m (-0 e (0,1) - 30 e (0,3m)}
3 3 3
2n 4n  8mn
= e =, — , ——
9 9 9
So, 0= X L 3t 2n 4n Bn
4°2 4 9 9 9
2. Ans. (3)
3sinP + 4cosQ =6 (1)
4sinQ + 3cosP =1 -(2)

Squaring (1) and (2). Then adding
9+ 16 + 24sin(P + Q) =37
= 24sin (P + Q) =12

1 1
:>sin(P+Q):E :>sinR:E

.‘.RZE 0r5_n
6
1fR=5_Tc
6

T T
then P+Q=— 5 0<P,O<—
Q 6 Q 6

.. 0<3sinP <3sin

o la
N W

and 4cosg<4cosQ<4

= 2\/§<35inP+4cosQ<5.5
but given that 3sinP +4cosQ = 6

5
.. R= ?n can’t be true.

" R=Z.
6
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3. Ans. (4)
2cos2x cos x + 2 cos3x cosx =0
= 2cosx (cos2x + cos3x) =0
2cosx 2cos5x/2 cosx/2=0

T 371
=>cosx=0=> X=—,—
2 2

5x 5x 7w 3m 5t 7n 9n
cos—=0=> —=—,—,—,—,—
2 2 22 2 2 2

7 Solutions
4. Ans. (1)

8cosx [cos2 %—sin2 X —lj =

3 1
= 8cosx (——(1 cos® x ] = 1= 8cosx (cos2 X_Zj =1= 2cos3x =1 = cos3x = E
=X

“3x =2nm E nel = L I
— 3’ 3 9
2 2
Inx €[0,m]: x = E,—TEJrE,—n—E only
9°3 93 9
137
sum = —
9
5. Ans. (1)

1 + sin*x = cos?3x
sinx =0&cos3x =1
0,2m,-2m,-m, T
.. Number of solutions = 5
6. Ans. (1)
cos2x + asinx = 2a — 7
= 2sin’x — asinx + 2a —8 =10

. o .
51n2X—Esmx+oc—4=0

-4
=sinx=2 (rejected) or sinx=aT

a—4
2

=ae(2,6]

= <1
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7. Ans. (2)
AM = GM

sin*a+4cos*B+1+1
4

1
> (4sin4 a.cos” [3)4

sin* o+ 4cos* B+2> 442 sinocosP
To hold equality
sin*a=4cos*p=1

I T
a:—' = —
2 g 4

s.cos(a+PB)-cos(a-PB)=-2sinasinf = —2
8. Ans. (4)

A = —(sin*0 + cos*6)

A = —(sin?0 + cos?8)? + 2sin?Hcos?0
_sin’20

2

.2
sin 266[0’ 1}

A 1

2 2

re [—1, —1}
2

9. Ans. (4)
sin 20 + tan 26 > 0

sin 20
cos20

= sin20+ >0

sin 20 (cos26+1)
cos20
Note: cos20-0

>0 = tan26(2cos’0)>0

= 1-2sin20 # 0 = sin0 # ii
2
Now, tan 26 (1 + cos 20) >0

=tan20>0 (ascos 20+ 1>0)
=20¢€ 0,E U 1'c,3—TC U ZTc,S—Tc ] 31'c,7—7r
2 2 2 2
T T 371 5n 3n 7n
=0¢e 0,— V| —,— || t,— |U| —,—
4 2 4 4 2 4
As sinQ# i%; which has been already considered
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10. Ans. (1)

2co0s X 4sm( j (E— j— ]
4
2c0s X 4(sm ——sin xj 1]

2cos X 4 ——sm X 1] 1
1

b | —

3n

2cosx(2 4sin*x—1 ol /3 s/3 21 Tn3

)=
2cos X(1—4sin2 x)=1
2cosx(4cos2 X—3) 1

4cos? X—3COSX=%

o.n = 3and Sz%

11. Ans. (2)
(81)sin X (81)cos X _30

(81)"" + (81_)12 =30

(81)Sinzx _

t+%=30

t2—30t+81=0
(t—3)(t—27)=0
(81)sin2x :31 or (81)sin2x :33

34-Si1"l2 X — 31 or 34sin2 X — 33
. . 3
SlI'l2 X=— or Sll’l2 X=—
4 4
O Y
Total sol. =
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12.

13.

14.

Ans. (4)

o i 1
cos| —+ X |cos | —— X |= —cos22x
3 3 4

Xe[—3n,3n]

4(cos2 (gj—sinz xj =cos’ 2x

4(%—sin2 xj = cos22x

1 — 4 sin?x = cos?2x

1 —2(1 — cos 2x) = cos?2x
letcos2x =t

—1 + 2 cos 2x = cos?2x
t2—2t+1=0
t—-12%=0

[t =1] |cos2x=1

2x = 2nm
n=-3,-2,-1,0,1,2,3

(4) option is correct.

Ans. (2)

sinOtan0+tan 0 =sin20

tanB(sinO+1)= 2ta—n?
1+tan” 0

tan0=0 = 0=-n,0,x

(sinB+1)=2.cos*0 = 2(1+sinB)(1-sin0)

sin®=-1 which is not possible

sin9=1 0=—,—
2 6 6
n(s) =5

i 5n
T :cosO+cosZn+cosZn+cos§+cos?

T=4
T+n(s)=9
Ans. (3)

Let a=9+(m—1)g & B:e-}-mg

T
So, B—a=—
P 6

9 9 1
Here, ZSGCOL -secf :Z
m=1

mi1cosa-cosf

[52]
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_9 8 M:Zi(tan[}—tano@ =2i[tan(9+m%j—tan(eﬂm—l)gn

soicosa-cosP ot —

=2(tan(6+%[J—tanej=2(—c0t6—tan6)=—i (Given)

NE]

. tan€)+cot6=i

B

= tanezi or «/5

B

So, S= {nn}
63

mT T T
2067372

0eS

15. Ans. (1)

2
ZCOS[X 6+Xj=4X +47

LHS<2.&RHS.>2
Hence LH.S=2&R.H.S=2

2
2(;03(X 6”}:2 4% 447X =)

only x = 0 is possible hence exactly one solution.
16. Ans. (3)

3cos*0—-5c0s?0—-2sin®0+2=0

—3cos*0—-3cos’0—2cos*0—2sin®6+2=0 = 3cos* O—3cos? O+ 2sin*6—2sin®6=0

= 3cos? e(cos2 6—1)—25in2 G(Sin4 6—1):0 — —3cos’ Osin® O+ 2sin? 6(1+sin2 6))cos2 0=0
= sin®Ocos? 6(2+Zsin2 9—3)=0 = sin® O cos? G(ZSin2 9—1):0

(C1) sin*0=0 = 3 solutions ; =0, 7,21

(C2) cos’0=0 = 2 solutions ; G_E 3;“
(C3) sin 9—1 = 4 solutions ; G—E 3m 5_75,7_71:
2 44 4 4
No. of solutions =9
17. Ans. 25

c0529~cosg=cos39-cosg—e
= 2c0s20- cosﬁ—Zcos(%9 cos30 SCOS?‘I—COS:%—GZCOS@-FCOS?
:cosﬁzcos@ 2@—% +@

2 2 2 2

50 =2k or 100=2kn
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18.

19.

20.

6=2k—n or 9=E
5
9] g —Am Z3m —2n -T T 27 3n
5 5 5 5 555
m=5mn=5
..mn=25
Ans. (4)

log,,., cot X+4log tanx=1

Incos X —Insin x Insin X —Incos x
= +4 =

Incos x Insin x

= (ln sin X)2 - 4(1n sin X)(ln cos X) +4(Incos X)2 =0

. 2
= (Insinx—2Incosx) =0
= Insin Xx=2Incos X
=sinx=cos?* x>0

—1+\/§

2

=sin’X+sinx—1=0=sinx =

La+B=4
Ans. (1)
Let 9" * =P

2iP=10
p

P?-10P+9=0
(P-9)(P-1)=0
P=1,9
9unx =1, 9'x =9
tan® x=0, tan® x=1

X:0,-_FE SXe —E,E
4 2

_ 2 2|, T 2| T
f=tan(0)+tan [+12j+tan ( j
=0+2(tan15°) = 2(2-+/3)’ = 2(7-43)

- Lg_qay
..6([3 14)

= %(14—8\@—14)2 =32

Ans. (2)

tan(m cos 0) + tan (nsin®) =0
tan(m cos 0) = - tan (nsin®)
tan(m cos 0) = tan (-nsin0)

7 cos O =nn - wsin®

[54]
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sinB + cos® =n where nel
possible values are n = 0, 1 and -1 because

—\/ESSine+COSGS\/§
n 3t 7n 3%

Now it gives O e 0——__
2 4 4 2

So Y sin® (e+ j 2(0)+4[ j

0eS

EXERCISE - JEE (Advanced) PYQ

1. Ans. (D)
sinx -sin3x + 2sin2x = 3
—-2sinxcos2x +4sinxcosx = 3
2sinx{-cos2x +2cosx} =3
2sinx{-(2cos?x-1)+ 2cosx} =3
2sinx{-2cos?x+2cosx +1} =3

2
2sin X E—2 cosx—1 =3
|2 2

<

N w

for equality to hold
sinx =1&cosx = 1

which is not possible
hence no solution.

2. Ans. (8)
Given equation

5 . .
ZCOSZZX+COS4 X +sin* X+ cos® X +sin® x =2

5 . .

ZCOSZ 2X+1-2sin? xcos? x+1—3sin* Xcos* x=2

Ecos2 2X—1(1—cos2 2x)—§(1—cos2 2x)=0
4 2 4

,J_rs—n J_rS—TE and J_r7—n

ECOSZZX:E:>COSZZX:1 = cosdx = 0= 4x=+ ,
2 4 2 2 2 2

N3

Clearly having 8 solutions in [0, 27]
3. Ans. (C)

\/§sinx+cosX=2c052X

:cosZX:cos(x—gJ :>2X:2nni(x—§j

x=(6n-1)= or (6n+1)=
3 9

Vi

SX=—— =, —
9

and —%t in (-m,m)

©ola

T
31
= sum = 0.
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4. Ans. (0.50)

2b . c
\/§cosx+—smx:—

a a
2b . c
Now, «/§cosa+—smoc =— (1)
a a
\/§cos[3+@sinﬁ=E «(2)
a a

\/§[cosoc—cosB]+%(sina—sinB)=0

25 5| (25251

_B+2.220
a
bloos
a 2
5. Ans. (C)
6. Ans. (B)

Solution (5 or 6)
f(x) =sin (wcos x)

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

f(x)=0=sin(mrcosx)=0=>cosx=n=>cosx=1,-1,0= x:%

X ={E:neN}={E,n,3—n,2n,....}
2 2 2

g(x) = cos(21 sin x)

Z={x:g(x)=0}

cos (2msinx)=0= 2nsinx = (2n + 1)% . sinx=(2n+1)

sinX=-—

Sl w

13
14741

z :{nnisin1 (lj, nn+sin™ (Ej,n € I}
4 4

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

f(x)=sin(ncosx)= f'(x)=cos (ncosx).(-msinx)=0

NI

sinx =0= x = nm.

2n+1 11
cos(ncosx)=0:>7‘ccosx=(2n+1)g = cosx=(—2+):>cosX=—§,E
S R B LR L

3) 133 3 3

W={x: g'(0)=0)
g(x) =cos (2msin x) = g'(x) = -sin (2@ sin x).(2w cos x) = 0
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cosx=0:>x=(2n+1)g

sin (2nsinx)=0= 2wsinx =nw = sinx = — = —1,—5,0,5,1

Wz{E nTcJ_rE nel} {EES—TE ’7_n,3_75, ------
2 6 6 2 6 6 2

Now check the options.
7. Ans. (1.00)

Letnx———e - 7n
4 4 4

So, [3—sin(g+26nsin925in(n+39)

= (3 - c0s20)sinO > -sin30 = sinO[3 - 4sin20 + 3 - c0s20] > 0
= sinB(6 - 2(1 - cos260) — cos20) > 0 = sinO(4 + cos260) > 0

1 5
= sin6>0 = 6¢]0, n]:>0<nx——<n:> Xe
4 4 4

=>pf-a=1
8. Ans. (B)

M {Xe[_—zn,z—n}:coswrsinX:l}
3 3
cosx +sinx =1

1 1 . 1 i T
= —C0SX+—=SinX=—= = cos X_Z =CoS—

N RN RN 4

:X—E:Znnig 'nEZ = x =2nm; X:Znn+§ ‘nEZ

s . . .
= Xe {OE} in given range has two solutions

(1m) {X€|: —5m ig} J3tan3x= 1}

18

J3tan3x=1 = tan3x=— = 3x:nn+g = X=(6n+1)% iMEZ

Ve

T T
= Xe {— —} in given range has two solutions
18 18

(111) {xe[—% %"} 2cos(2X)= \/_}

2cos2x = \/§

a

= c052x=f—cosg:2x =2nm+t— ;n€Zz

@)

1
=>x=nnt—  ;ne’z
12

T T T
Xe{t—, n+t—, —mt+t—
12 12 12

Six solutions in given range
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7t 7w
I Xe| ——,— |:sinXx—cosx=1
(v { [ 4 4} }

cosx —-sinx =-1

( TC) - 3n 1 3n
= COS| X+— |=—==C0S— = X+—=2nntt— ;
4 4 4 4

J2
= x=2nn+§ orx=2nm-m;n€’Z

T -31

= Xe {E,T,n,—n} four solutions in given range.

JEE (Main) Practice Paper

SECTION-A
Ans. (3)

2
tanx+tan(x+g)+tan(x+?nj =3=3tan3x=3

= tan3x=1= x:n—n+l,nel
3 12

Ans. (1)

qtanx _39tanx 4 9 <0 = t2-3t+2<0, t=2tnx
(t-1)(t-2)<0=>te[1,2]

= 1<2tnx <

—20<2@NX <1 0<tanx<1= xe[O, ﬂ

T
X e[nn, nn+1},n el

Ans. (3)

sin? x - cos 2x = 2 - sin 2x

=sin?x - (1-2sin?x)=2-2sinx cos x
= 3sin?x+2sinxcosx=3
case-I:cosx#0

o 3tan?x + 2tanx = 3 (1 + tan? x)

3
=tanx = —
2

case-Il:cosx =0
S 3(1)+2(x1) (0)=3

whichistrue .. x=(2n+1) g
Ans. (1)

Given cos x + =2

cos X
=cos?x-2cosx+1=0=cosx =1
=>x=2nn,nel

[58]
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5.

Ans. (4)
2tan’x -5secx-1=0
= 2(sec2x-1)-5secx-1=0=2sec?x-5secx-3=0

6 -1 -1
=>secx=—,— =3, —
2 2 2 1
1 }’—§ ............... P Y P G P ST S G
=secx =3 (secx;t—] ﬂ E
2 2 2
1
= COSX = %:7solutions in [O, %}
s.n=15
Ans. (3)

16COSZX+1617C052X — 10

> 16
Let 16" * =y, y+ — =10,y2-10y +16=0
y

2 1 3
=>vy=2,8=16"=2,8=coszx=—, —
4 4
.1 n 21 4n 5n 7n 8n
CcoS X=—:>X:_; T Ty Ty Ty T
4 33 3 3 3 3

12 solutions
5¢ 7n 11n 13n 17=x

) ) ’

6 6 6 6

Ans. (1)
\/§sin6—cose= \/5 zz(gsine—%coseJ =\/§
T T 1 T
=2sin|0—-——| =y2=sin|6-—| =—= =sin—
(03] = B=an[0-Z] -5 -]
:>9—E=nn+(—1)"£:6=nn+E +(—1)”E,nel
6 4 6 4

Ans. (3)
5sinO0+2cos0=5

jisin9+icose=i:sin¢sin6+cos¢cos€)=

29 V29 V29
= cos (0 -¢) =sin ¢ = cos (g—¢j —0-¢=2nnt (g—q)j

5
29

=0=2nn+

Fo+o

N3

9=2nn+g,2nn—g +2¢:>e=2nn+§,2nn—g+2¢

For9=2nn—§ +2¢,
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10.

11.

12.

13.

5
We have 0 = 2nm + 2 ((I)—%j =2nm + 2 [tan1 E—tan’1 1}

>

3
=2nn + 2 tan™ 2—5 =2nm+ 2tan”’ (;j

1+-
2

S 0=2nn +§ or 2nm+ 2o where tan-! ; =q

Ans. (3)

tan0=-1= ng—n, n in [0, 27]
4 4

c059=i GZE, 7—nin[O,Zn]
4" 4

J2

. 7n
common value is x = T

general solution is 2nn+%, nel.
Ans. (3)

Lettanb=t =0 € [0, t/2] U {m, 27}
= J{:Zsine

squaring

(1+tlzjt:4

t+%=4:t=2+ \/§,2—«/§

= 6=0,£ oT

,—, T, 27
12 12

Ans. (1)

COoS X

in X X
lo Z(MJ =—1:log2(tanx+1)=—1:tanx+1=l =tanx=- 1
2 2

1
= x =tan™ (——j
2

Ans. (2)
sinx +sin2x +sin3x=0

. . . 1
:>2sm2xcosx+sm2x=0:>sm2x=00rcosx=7

Ans. (4)

4sinO.cosO - 2cos6 - 2 \/§ sin6 + \/§ =0
2c0s0 (2sind -1) - +/3 (2sinf-1)=0
(2sind -1) (2cos - </3) =0

NG

—,cose=7 =0= > 11n

sin0 = _—, —
6 6

)

r
6

[60]
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14. Ans. (3)
As sin®*x and cos*°x are both non-negative
clearly sin®x = 1 and cos®x = 0

. T
:>smx:il,cosx:0:>x:nn+5

15. Ans. (4)
Dividing by cosx , we get

7+tanx-3sec2x=0 =>7+tanx-3-3tanzx =0

L 4

this givestanx =-1, E

T
tanxz—l:x:nn—z,nel

4 4
tanx=§:>x=mn+tan-1 § ,mel

16. Ans. (2)
cos2x<cosx=>2cos*x-cosx-1<0
=>2cos*’x-2cosx+cosx-1<0
= 2cosx(cosx-1)+1(cosx-1)<0

= (cosx-1)(2cosx+1)<0
1 2n  2m
=cosxe|——, 1 LXE|——, —
2 3 3

2 2
General solution is x e [ZHR—?TE, 2nn+?n} ,nel

17. Ans. (1)
tan? x - tan x - \/§tanx+ \/5 <0
tan x(tanx - 1) - NG (tanx-1)<0
= (tanx -1) (tan x - \/§)<0

= tanx e(l, «/§)

s s
=>Xxe | —, —
(4 3)

L i T
.. General solutionis x e (nn+z, nn+§) ,nel

18. Ans. (3)
—“24/3+/12+4 —243+4
tanzoc+2\/§tanoc—1=0:>tanoc= \/§2 * = \/25 =—\/§12
T 57 T 57
=2- ,—(2++/3)=tan 15°, -cot 15°=tan—,tan| — | > a=nn+—,nn- —
\/_ ( \/_) 12 (12} 12 12
ornm+ = 2n-1)E + &L gz, opo)Ee gL
12 2 12 2 12 2 12 2 12
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19.

20.

Ans. (1)

2 X
—sec (Zj ) 4
—= =1 =

+

1+ 2cosecx = — =
2 sinX 1+4cosX

= (2 +sin x) (1 + cos x) = -sinx
=2+ 2cosx+sinx+sinxcosx=-sinx

= 2(sinx+cosx)+sinxcosx+2=0

Put sinx+cosx=t =1+ 2sinx cosx =t?
2

o2t + +2=0=t%2+4t+3=0

. T -1 3n
=t=-1,-3=sinx +cosx=-1= cos X—Z = — =CoS—

2 4

s 3n T . . .
=x - Z:Znni Z S X=2nNT+ T, Znn—E = x = 2nx + © at which cosec x is not defined

.‘.x:Znn—E.
2

Ans. (4)

|cos x| =cosx - 2 sin x

Case-lI:cosx>0=cosx=cosx-2sinx =>sinx=0=x=nn=2mnor (2m+ 1)n
Ascosx >0 Sox=2mn

. i
Case-Il: cosx<0=-cosx=cosx-2sinx :>tanx:1:>x:nn+z
T T
:>x:2mn+z or (2m+ 1)n+ZAscosx<O

.'.x=(2m+1)n+% .

SECTION-B
Ans. (2)
secO+tan0=+/3 (i)
Also we have sec’0—tan’0=1 ..(ii)
= secG—tanOz% ..(iii)
Now (i) and (iii) gives,

-3}l

= G:nn+E.
6

.. Solutions for 0<0<27n are g and %c

Hence there are two solutions.

[62]
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2. Ans. (4)
a-B=0, -2nor2n A
o-B=0=>a=B=cos2pB 1
e 1/e
This is true for '4' value of '/, 'B' _2=n _:n 0 : 2=n

lfo-P=-2n=>oa=-mwandP ==
and cos (o + ) =1= (No solution)

similarly if o - p = 27 = o = n and B = — © again no solution results
3. Ans. (2)

sec20 .cosec20 + 2 cosec20 =8 = 1 + 2 8

sin?0cos’0  sin’0

=1 + 2 cos?0 = 8 sin?6 cos20 = 8sin?6 cos20 - 2cos?6 -1 =0

= 8(1 - cos20) cos20 -2 cos20 - 1 = 0 = 8cos*0 - 6c0s20 + 1=0
42 1 1 1 1 .

=cos0=—,—=—,—=cosO=%= — ,+ — = 0=45°60°in (0° 90°)
88 2 4 2 2

4. Ans. (17)
€0s66 + cos 40 + cos20 + 1 = 0 = 2c0s40 c0s20 + (1+ cos40) =0

= 2¢0540 c0s26 + 2c0s2260 = 0 = 2c0s26 (cos46 + cos26) =0

= €0s20 (2c0s30 cosf) =0 = 6=(2n+1) g , (2n+1) % (2n+1) g

5. Ans. (6)
3sin* x—7sinx+2=0
= 3sin’ X—6sinX—sinx+2=0 = 3sin(sinx—2)—(sinx—-2)=0

= (3sinx—-1)(sinx-2)=0 = sinx=% orz2 = sinx=§,('.' sinx=2)

1
Let sin’lgzoc, 0<a<§ are the solutionsin [0, 57].Then a, t1—a, 2n+a, 3n—0a, 4n+a, 5t—0

are the solutions in [0,57].
". Required number of solutions = 6.
6. Ans. (6)
cos x.sin y =1 = Either cosx =1 and siny =1

5 5
orcosx =-1 andsiny=-1= (x,y) = (0, g) , (0, 7“) , [Zn, EJ , (Zn, _th

or (x,y) = (n, 3775] , (3%, %j .. Number of pairs = 6
7. Ans. (15)
sin 30 = 4 sin 6 sin 26 sin 40 = sin 30 = (2 sin 0) (2 sin 20 sin 40)

= 3sin0-4sin30=2sin0 (cos 20 - cos 60) = 3 - 4 sin2 6 = 2(cos 20 - cos 60) or sin 6 =0
=3-2(1-cos20)=2cos20-2cos60o0rsind=0

= 1=-2cos 60 = cos 60 = _71 orsin9=0 .. sin9=00rcos69=_71

2nni(2nj
3) nmm_m

—0=nrorf= — ~>7=""2" 9=0n>
6 39 9
So eight solutions.
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8.

10.

Ans. (6)
The first equation can be written as

Zsin%(x+ y)cos%(x— y)=25in%(x+ y)cos%(x+ y)

.. Either sin%(x+ y)=0 or sin%x=0 or sin%yzo

Thus x+y=-1, x—-y=-1.

When x+y=0, we have to reject x+y=1 and check with the options or x+y=-1 and solve it
with x—y=1 or x—y=-1 which gives [%, - %) or (—%,%j as the possible solution. Again solving
with x=0, we get (0, £1) and solving with y=0, we get (£ 1, 0) as the other solution. Thus we
have six pairs of solution for x and vy.

Ans. (6)

. 1 4tan X
cotx-2sin2x=1= - ——=1=>1+t?-4t*=t+t3wheret=tanx
tanx 1+tan“X

St343t24+t-1=0= (t+1)(t2+2t-1)=0 = t=-1,-1+2=-1,-1-+/2,-1+2

T T T T T T T T
—tanx=tan|-—|,-tan | -—— |,tan —=> x=nn- —, N+ — , N+ — - —
()55 o fowenn =
:>x=nn—£,zﬂ+ﬁ,(2n—1)z+ﬁ=nn_ﬁ,n_n+ﬁ_
2 8 2 8 4 2 8

Ans. (6)

2 sinZx + 2sin22x = 1 + 2cos23x
1-cos2x +1-cos4x =1+ 1+ cosbx
cos2x + cos4x + cosbx =0

(cos4x) (2cos2x +1) =0

cosdx =0 CcoS2x = —%
o8 27
4x=(2n+1)= 2x=2nm+—
2 3
x=(2n+1)E X=nmt =
8 3
T 3m Sm 7m T 2n
8'8°8'8 3°3

—
)
(s
Y]
=
o))
2]
o
=
c
.
o
=]
»
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1. Ans. (A,B,C,D)
2sin2x = sinx + sin3x = 2sin2x = 2sinx2x cosx = sin2x =0 or cosx=1

S 2x=nnorx=2mn=x= % , 2mm. options (A), (B), (C), (D) are all a part of x =% .
2. Ans. (B,D)

sinx+sin2x+sin3x=0=2sin2xcosx+sin2x=0=sin2x=0 or cosx:7.

3. Ans. (A,D)

coszezl
8
1
cosf=+——

22
Solutions are
0, t—-0,nt+0,2n—-0, 21+0,31t—0,
3n+0,4n—-0

common difference = -ntor =
4. Ans. (A,D)
LetE =sinx-cos2x-1=FE=sinx-1+sin2x-1=sin2x+sinx-2
T

2
1 9 1
= (sinx+§j " assumes least value when sin x = -3 =x=nr+ (1" (—gj

5. Ans. (A,C)
cosx.cosbx = -1 = Either cosx = 1 and cos6x = -1 or cosx =-1 and cos6x =1
= x =2nn and cos6éx=-1 orx=(2n+ 1)n and cosbx =1
If x = 2nm then cos6x cannot be -1 However if x = (2n +1)n then cos6x = 1 is possible
S x=02n+1)n & x=(2n-1) n are general solutions wheren € [.
6. Ans. (A,C,D)
sin3x <sinx = 3sinx-4sin3x-sinx<0 = 2sinx (1-2sin2x)<0

. (. 1}[_ 1)

= sinx| sinXx+— || sinx——| >0
2 2
—
1 1

_________________________________________ y =
37.E : i [ y=1/\/§
7 10 T I S R YN

_____________ 4 ______ZL________4._______4.___ =—-1

. -1 1 -7 n 3n
=>sinxe|—, 0|lU|—, 1| =>xe|—, O|lUu|—, —|U
2 N 4 24

.. General solution x eU (Znﬂ?—%, Znchu (2nn+£, 2nn+%€j U (2nn+n, 2nn+%j

nel
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7.  Ans. (AB,CD)

. X . X . X . .
ZSII‘IE. cos*X +sin® x=2 sz' sinZx + cosZx = ZSIDE (cos?x - sin2x) = cos2x — sin2x
. X
= cos2x=0 or 2sin E= 1

1 1
= sin2x =1 or -1 and cosx = 1—Zsin2§ =1-2 (ZJ:E

1 1
cos2x=2cos?2x-1=2x —-1=—=
4
8. Ans. (A,D)
secx + cosecx = sinx + cosx
sinXx+cosx . . .
—————=sinX+cosx = (sinx + cosx)(1 - sinxcosx) = 0
sin Xcos
= sinx = -cosx or 1 =sinxcosx = tanx =-1 or sin2x =2 not possible
i 3n 7n
S>x=nm-——,Xel=>x=—,—
4 4 4
9. Ans. (A,C)
5 sin2 x ++/3 sinx cosx + 6 cos2x = 5

Case-l:cosx=0=5+0+0=5
T
X=Nnm+—
2
Case-Il: cosx#0

- 5tan2x + /3 tanx + 6 =5 (1 +tan2x) = tanx = —%
10. Ans. (C,D)

sinfx +2sinxcosx-3cos2x=0

case-I: cosx#0

stanzx +2tanx-3=0

=tanx=3,1

T
=x=nn+tan!(-3),nn + 7

case-Il: cosx =0=1+0-0 = 0 not true.
11. Ans. (D)
12. Ans. (D)
Solution (11, 12)
[sin(a — B) + cos(a + 23)sinP]2 = 4 cosa sinf sin(o + )
Use : sin(A - B), sin(4 + B)
cos(A + B)
(sina cospP - cosasinf (1 - cos2P) - 2sina sin?fcosP)? = 4cosa sinf} sina cosP + 4cos?a sin2f
divide by cos2asin?p, sinf3 # 0
we get (3 - 8sin2)2=16
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7
sin?f =-1or —
B 8

on check sinf} = 0 also satisfies system of equation

’7 /7
. sinf=,[—,—]—,0
P 8 8

13. Ans. (C)
1+sinx fmo X
f(x)= also f(x) = tan”| —+—
() 1-sinx 160 (4 2)
1+sinx 4
1-sinx 1+tan®Xx

cos? X
(sim X)2 =4cos® X

1
cos2x =0 (1 - sinx)? ZZ
. 1 . 3 _
cos2x =0, sinx = 7 sinx =5 (rejected)

sin X =%,COSZ x=0(rejected)

x=T 3% 13r 17x
6’6 6 6
14. Ans. (B)
9tan’ (—+5j+16tan2[———)_24
2 4
15. Ans. (8)

Given equation is sin?3x - sin?x
= sin3x cosx - cos3x.sinx
= sin2x (sin4x-1) =0

. nm
=sin2x=0= x=7

= X=0,E,n,3—n,2n
2 2
sindx =1
4x:(4m+1)§ = X:(4m+1)g
n 51 91 13n
= X:_I_I_I_
8 8 8 8
Sx; = S+ 28 gy JE_L7m_an
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16. Ans. (2)
Let sin x(sin x + cos x) =n = sin2 x + sinx cos x =n = 1 - cos 2x + sin 2x = 2n

1-2 142 e

n

:>sin2x—c052x:2n—1:>—\/ESZn—lsﬁ: > 5

IN
IA

0,1

So number of integral values of n = 2
17. Ans. (0)

sinx cosx -3 cosx +4sinx-12-1>0

= (sinx -3) (cosx +4)-1>0

= (-ve) (+ve) -1 > 0 (which is not posible)

=xed
18. Ans. (6)

5cos0 - cos30 =4

= co0s30 - 2cosf0+1=0

= (cosB - 1) (cos20 + cosB-1) =0

5 -1

valid values of cosf =1, 5

-~ 6 solutions in —E,S—n
2 2
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