m E_NODEé (E)\Data\2014\Kota\JEE-Advanced\SMP\Maths\Unit#02\ENG\Part-1\03.TRIGONOMETRIC EQUATION\TRIGONOMATRIC EQU

— su JEE-Mathematics
TRIGONOMETRIC EQUATION

1. TRIGONOMETRIC EQUATION :

An equation involving one or more trigonometrical ratios of unknown angles is called a trigonometrical equation.

2. SOLUTION OF TRIGONOMETRIC EQUATION :
A value of the unknown angle which satisfies the given equation is called a solution of the trigonometric equation.
(a) Principal solution :- The solution of the trigonometric equation lying in the interval [0, 27).

(b)  General solution :- Since all the trigonometric functions are many one & periodic, hence there are
infinite values of 6 for which trigonometric functions have the same value. All such possible values of
0 for which the given trigonometric function is satisfied is given by a general formula. Such a general

formula is called general solution of trigonometric equation.

(c)  Particular solution :- The solution of the trigonometric equation lying in the given interval.
3. GENERAL SOLUTIONS OF SOME TRIGONOMETRIC EQUATIONS (TO BE REMEMBERED) :
(a) Ifsin® =0, then 6 = nm, n € I (set of integers)
(b) Ifcos©=0, then 0= @n+1) J,n el
(¢) Iftan© =0, thenO® =nn, n el

2°2
(e) IfcosO=cosa,then®=2nm+ta,nel aec0n

-T T
(d) If sin O = sin a, then 6 = nn + (-1)"a0 where & e{— ] nel

() Iftan 6 =tan o, then 6 =nn+a, n € I, a e(_?n,g)

(g) Ifsin © =1, then 0 = 2nm +§ - (4n + 1)%, nel
(h) Ifcos0=1thenO=2nm,nel

(i) If sin? © = sin? o or cos? O = cos? o or tan? O = tan? o, then 6 =nn + o, n € |
(j) Fornel, sinnt=0and cos nt = (-1)*, n € |
sin (nt + 0) = (-1)" sin O cos (nmt + 0) = (-1)" cos O
(k) cosnmt= (-1 n el
n-1
If nis an odd integer, then sin% =(-1) 2 ,cosﬂ =0,

tan 3x —tan2x
IHllustration 1 : Find the set of values of x for which ——————— =1.
1 + tan 3x.tan2x

tan 3x —tan2x
Solution : We have, —— @ =1 = tan3x - 2x) =1 = tanx =1
1 + tan 3x.tan2x

T T
= tanx =tan— = x=nn+ —,n el {using tan® = tana < 0 = nn + @)

4 4
But for this value of x, tan 2x is not defined.

Hence the solution set for x is ¢. Ans.
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Do yourself-1 :

(i) Find general solutions of the following equations :
1 30 30
(a) sinf = > (b) cos (7j =0 () tan (Zj =0
o). 1
(d) cos?26 =1 (e) J3sec20=2 (f) cosee| o = -

IMPORTANT POINTS TO BE REMEMBERED WHILE SOLVING TRIGONOMETRIC EQUATIONS :
(a) For equations of the type sin 6 = k or cos 6 = k, one must check that | k | < 1.

(b)  Avoid squaring the equations, if possible, because it may lead to extraneous solutions. Reject extra

solutions if they do not satisfy the given equation.

(c) Do not cancel the common variable factor from the two sides of the equations which are in a product

because we may loose some solutions.
(d)  The answer should not contain such values of 0, which make any of the terms undefined or infinite.

(i) Check that denominator is not zero at any stage while solving equations.

(i) If tan 6 or sec O is involved in the equations, 6 should not be odd multiple of g

(iii) If cot O or cosec O is involved in the equation, 0 should not be multiple of © or 0.

DIFFERENT STRATEGIES FOR SOLVING TRIGONOMETRIC EQUATIONS :

(a) Solving trigonometric equations by factorisation.
e.g. (2 sin x — cos x) (1 + cos x) = sin’
(2 sin x — cos x) (1 + cos x) = (1 — cos’x) = 0
(1 +cosx)(2sinx—-cosx—-1+cosx)=0
(

1+cosx)(2sinx-1)=0

1
= cos x = -1 orsinx=5
= cosx = — 1 = cosm = x=2nm+n=02n+ 1)x, n € I
NI S N —kn ot (-1F L kel
or sin = o = sing X ‘i g IS
Hlustration 2 : If gsine, cosO and tanB are in G.P. then the general solution for 0 is -
i i T
(A) 2nni§ (B) 2nnig (© mcig (D) none of these
1
Solution : Since, gsin 0, cos 0, tan O are in G.P.
2 L. 3 2
= cos 6=gsm9.tan6 = 6c0s® O +cos“0-1=0
(2cos © - 1) (3cos? O +2cosB+1)=0
= cosO= 5 (other values of cos O are imaginary)
T T
= cosO=cos§ = 0=2nmz+ g,nel. Ans. (A)
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(b)  Solving of trigonometric equation by reducing it to a quadratic equation.
e.g. 6 — 10cosx = 3sinx
6 — 10cosx = 3 - 3cos®k = 3cos?x — 10cosx + 3 =0
= (3cosx — 1) (cosx = 3) =0 = COSX = 3 or cosx = 3
Since cosx = 3 is not possible as - 1 < cosx < 1
cosx L cos a1 = X = 2nm * cos’! L nel
== = cos — = + =1,
3 3 3
9 1
Illustration 3 : Solve sin“® — cosb = 1 for © and write the values of 0 in the interval 0 < 6 < 27.
Solution The given equation can be written as
1
1 - cos®® - cosO :Z = cos? + cos® - 3/4 =0
= 4cos?0 + 4cosh - 3 =0 = (2co0s0 — 1)(2cos0 + 3) = 0
0 1 3
= = -, -
cos 5 5
Since, cos® = -3/2 is not possible as -1 < cosb < 1
) 1 0 T 0=2nmt— I
cosb=— = cosO =cos— = =2nmt— ne
2 3 3
For the given interval, n = 0 and n = 1.
0 T 51 A
= =-, = ns.
3 3
IHllustration 4 : Find the number of solutions of tanx + secx = 2cosx in [0, 2m].
Solution Here, tanx + secx = 2cosx = sinx + 1 = 2 cos’x
9 1
= 2sin°x + sinx — 1 =0 = sinx=§,—1
3n
But sinx = -1 = x = ey for which tanx + secx = 2 cosx is not defined.
Thus si n bm
us sink = — => x = —, —
2 6 6
= number of solutions of tanx + secx = 2cos x is 2. Ans.
lllustration 5 : Solve the equation 5sin’x — 7sinx cosx + 16cos® x = 4
Solution To solve this equation we use the fundamental formula of trigonometric identities,
sin’x + cos’x = 1
writing the equation in the form,
5sin?x — 7sinx . cosx + 16cos’x = 4(sin2x + coszx)
= sin’x — 7sinx cosx + 12cos® x = 0
dividing by cos®x on both side we get,
tan’x — 7tanx + 12 = 0
Now it can be factorized as :
(tanx — 3)(tanx — 4) = 0
= tanx = 3, 4
i.e., tanx = tan(tan_13) or tanx = tan(tan_1 4)
= x=nn +tan! 3 or x = nu + tan’’ 4, n el Ans.
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Hlustration 6 : Ifx # 7, nel and (cosx)™ * 22 =1  then find the general solutions of x.
nm
Solution : As X # o> = cosx#0,1,-1
SO, (COS X)sinzx—Ssinx+2 =1 = SinZX ~3sinx +2=0
(sinx — 2) sinx - 1) =0 = sinx =1, 2

nmn
where sinx = 2 is not possible and sinx = 1 which is also not possible as X # o>
no general solution is possible.

7
lllustration 7 : Solve the equation sin’x + cos® x = — sinx . cosx.

2
7 7

, .4 4 . . 2 2.2 .2 2 .
Solution : sin"x + cos'x = —sinx . cosx =  (sin“x + cos“x)” - 2sin“x cos“x =5 sinx .

1 7
= 1 —E(SiHZX)Z :Z(SinZX) =  2sin’2x + 7sin2x - 4 = 0

CAREER INSTITUTE

COSX

Ans.

1
= (2sin2x -1)(sin2x + 4) = 0 = sin2x = E or sin2x = -4 (which is not possible)

= 2x=mt+(—1)"g,nel
nmw n T
ie., X=?+(—1) E,nel Ans.
Do yourself-2 :
(i) Solve the following equations :
(a) 3sinx + 2cos?x = 0 (b) sec?2a. = 1 - tan2a
(c) 7cos?0 + 3sin%0 = 4 (d) 4cos® — 3secH = tanb
(ii) Solve the equation : 2sin20 + sin?20 = 2 for 0 e (-mx, ) .

(c) Solving trigonometric equations by introducing an auxilliary argument.
Consider, asin ® +bcos®=c¢c ... (i)

a 5 cosO = ¢
\/a2 +b? \/a2 +b? \/a2 +b?

equation (i) has a solution only if |c| < +/a? +b?

sin© +

b

let 2 o sind & ¢=tan"!
e —_— _— = =tan —
Va? +b? Va? +b? a

by introducing this auxillary argument ¢, equation (i) reduces to

=cosd,

c
sin (0 + ¢) = T Now this equation can be solved easily.
a“+b
[Hllustration 8 : Find the number of distinct solutions of secx + tanx = \/§ , where 0 < x < 3m.
Solution : Here, sec x + tanx = /3 = 1 + sinx = /3 cosx

or /3 cosx - sinx = 1

dividing both sides by /32 + b2 le. J4 =2, we get

J3 1 1

7cosx - Esinx = 5

72

m E_NODEé (E)\Data\2014\Kota\JEE-Advanced\SMP\Maths\Unit#02\ENG\Part-1\03.TRIGONOMETRIC EQUATION\TRIGONOMATRIC EQU



m E_NODEé (E)\Data\2014\Kota\JEE-Advanced\SMP\Maths\Unit#02\ENG\Part-1\03.TRIGONOMETRIC EQUATION\TRIGONOMATRIC EQU

Hllustration 9 :

Solution

i.e.,

i.e.,
or
=

JEE-Mathematics

b8 T 1 ( T[) 1
= cos—cosx—sin—sinx=— = cos|x+4+—|= —
As 0<x<3rm
I <x+—<3n+ I 21
6 6
x+T_% 5T 7m _x 3m 13m
= 6 3> 3 ) 3 = X _6’ 2 ) 6
3n
But at x =7, tanx and secx is not defined.
Total number of solutions are 2. Ans.
Prove that the equation kcosx — 3sinx = k + 1 possess a solution iff k € (-0, 4].
Here, k cosx — 3sinx = k + 1, could be re-written as :
) k+1
COSX — sinX = ——
Jk? 49 Jk? 49 k*+9
k+1 3
or cos(x + ¢) = ———=, where tanp =—
Jk? +9 k
which possess a solution only if -1 < k4l <1
k?+9
) k+1
ie.,, |T—=——=I<
vkZ+9
(k+1)* <k*+9
K+2k+1<k*+9
k<4
The interval of k for which the equation (kcosx — 3sinx = k + 1) has a solution is (—o0, 4]. Ans.

(i)

Do yourself-3 :

Solve the following equations :

(a) sinx +\/§ =
(b) cosecO = 1 + cot0.

COSX.

(d)

Solving trigonometric equations by transforming sum of trigonometric functions into product.

e.g. cos 3x +sin 2x - sin 4x = 0
cos 3x — 2 sinx cos 3x = 0
= (cos3x) (1 - 2sinx) = 0
1
= cos3x = 0 or sinx = 5
3y = 0= cos i = = —sin T
= cos3x cos 5 or sinx 5 sm6
= 3x = 2n7 ig or X = mnu + (-1)m g
2nm T L8
- -4 = -1 =
= X 3 7% or x =mn + (-1) 6,(n,mel)
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Illlustration 10

Solution

: Solve : cos® + cos30 + cos50 + cos76 = 0

We have cosO + cos76 + cos30 + cos50 = 0

= 2c0s40c0s30 + 2cos40cos6 = 0 =  cos40(cos30 + cosB) = 0
= cos40(2cos20cosO) = 0

= Either cos0 =0 = 0=(2n; + 1) /2, n; el

T
)Z,nzel

or cos20 =0 = 0=(2n,+1

b1
or cosdd =0 = 92(2n3+1)g, n, €1

"
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Ans.

(e) Solving trigonometric equations by transforming a product into sum.

e.g. sinbx. cos3x = sinbx. cos2x
sin8x + sin2x = sin8x + sindx
2sin2x . cos2x - sin2x = 0
= sin2x(2 cos 2x - 1) =0
1
= sin2x = 0 or cos2x = )
1 oo
= sin2x = 0 = sin0 or cos2x = 2 = cos—
= 2x =nn+(-1)» O, nel or 2x=2mnig, m e |
= x= = I - mnt ~ I
X 2,ne or X mn_6,me
Illustration 11 : Solve : cosO cos20 cos30 = %; where 0 <0< 1.

Solution

1
E (2cosB cos30) cos206 =

SN

1 1
= 5 [2003229 + 2cos40 00529]=§ = 1 + cos40 + 2cos40 cos20 = 1

cos40 (1+ 2cos260) = 0
cos40 =0 or (1 + 2cos20) = 0
Now from the first equation : 2cos46 = 0 = cos(n/2)

1
4e=(n+—]n = 9=2n+1) ., nel
2 8

3 5 7
for n=0,9=§;n=1,9=§;n=2,9=§;n=3,e=?
and from the second equation :

1
cos20 = _E = —cos(rnt/3) = cos(n—n/3) = cos (2rn/3)
20 = 2kn £ 2n/3 . O=kntmn/3, kel
T 27
again for k=0,9=§; k=1,9=? (- 0<06<m)

n n 3n bn 2n Tn

1
= (cos260 + cos40) cos20 25

Ans.

74

m E_NODEé (E)\Data\2014\Kota\JEE-Advanced\SMP\Maths\Unit#02\ENG\Part-1\03.TRIGONOMETRIC EQUATION\TRIGONOMATRIC EQU



m E_NODEé (E)\Data\2014\Kota\JEE-Advanced\SMP\Maths\Unit#02\ENG\Part-1\03.TRIGONOMETRIC EQUATION\TRIGONOMATRIC EQU

JALLEN JEE-Mathematics
o

Do yourself-4 :
(i) Solve 4sin6 sin20 sin40 = sin30.

(ii) Solve for x : sinx + sin3x + sinbx = 0.

(f) Solving equations by a change of variable :

(i) Equations of the form P (sin x £ cos X, sin x. cos x) = 0, where P (y,z) is a polynomial, can be solved
by the substitution :

cos X £sinx =t = 1 + 2 sin x. cos x = 2.

e.g. sin x + cos x = 1 + sin X. cos x.
put sinx + cosx =t

= sin?x + cos?k + 2sinx . cosx = t?
=

2sinx cosx = t2 - 1 (* sin®x + cos?x = 1)
. (tz -1 J
= sinxX.cosx =
2
Substituting above result in given equation, we get :
2
-1
t=1+
2
= 2t=t+1=t2-2t+1=0
= (t-12%=0 = t=1

= sinx+tcosx=1

Dividing both sides by V12 + 12 ie. /2, we get

1 1 1 b4 b4 1
I b — o LA _:_
= \/E sSin X \/E co \/— = COSX COS a sinx.sin 2
P " LI
= COS| X —— COSs = X 4 nTC—4
= x=2n7‘corx=2nn+g=(4n+1)g,nel

(i) Equations of the form of asinx + bcosx + d = 0, where a, b & d are real numbers can be solved by
changing sin x & cos x into their corresponding tangent of half the angle.

eg. 3cosx+4sinx=5

—tan®x/2) 4( 2tanx /2 ] -5

= L— -
1+tan?x/2 1+tan“x/2
3 - 3tan? > 8tan ~
N 2, 2 _g

1+tan2% 1+tan2%

_ 2 ¥ X _ 2 ¥ 2% _ X -
= 3 - 3tan 9 + 8tan2 5 + btan 5 = 8tan 5 8tan2 +2=0
= 4tan2§ - 4tani +1=0 = 2tan~ —1 2 =0

2 2 2
= Ztans —1=0 =t i—l—t t*ll
ang ang =5 an| tan 3
1 1
= %—nn+tan‘1(§j,nel = x=2nn+2tan‘1§,nel

75



JEE-Mathematics

(ii)  Many equations can be solved by introducing a new variable.
e.g. sin*2x + cos*2x = sin 2x. cos 2x

substituting sin2x. cos2x =y

CARE!
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ER INSTITUTE

= sin*2x + cos*2x = 1 - 2sin®2x.cos?2x substituting above result in given equation :

(sin?2x + cos?2x)? = sin*2x + cos*2x + 2sin®2x.cos?2x

1-2¢%=y
2 _ 1
= 2y?+y-1=0 = 2(y+1)y—§ =0
1 1
= y=-1 or vy=13 = sin2x.cos2x = - 1 or sin2x.cos2x = 5
= 2sin2x.cos2x = - 2 or 2sin2x.cos2x = 1
= sindx = — 2 (which is not possible) or 2sin2x.cos2x = 1
= sin4x=1=sing = 4x=mt+(—1)"g,n % (—1)”§,nel
Illustration 12 : Find the general solution of equation sin®x + cos*x = sinx cosx.
Solution : Using half-angle formulae, we can represent given equation in the form :
1 —cos2x g 1+ cos2x ¥ .
— | +|———— | =sinxcosx
2 2
= (1 - cos2x)? + (1 + cos2x)? = 4sinx cosx
= 2(1 + cos?2x) = 2sin2x = 1 + 1 - sin?2x = sin2x
= sin22x + sin2x = 2
= sin2x = 1 or sin2x = -2 (which is not possible)
T
= 2x=2nn+§,nel
T
= X =nx +Z,n61 Ans.

(g)

Solving trigonometric equations with the use of the boundness of the functions involved.

e.g. sinx(cos%—Zsinx) +(1 +sin%—2cosx].cosx =0

X X
sinxcosz+cosxsinz+cosx=2

) (5 x] 0
220 L _
sin {7 cos X

= sin(i—x) =1 & cosx =1

Now consider

cosx = 1 = X = 2m, 4w, 67, 87 .......
d s 5_x_1 N _ 2_7: 10w 18n
an sin 1" X 5 g

Common solution to above APs will be the AP having
First term = 27

(assin0<1 & cos6<1)
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4
Common difference = LCM of 2n and 85—n =% = 8n

General solution will be general term of this AP i.e. 2 + (8n)n, n € |
= x=2@4n + 1), n e 1

1+sin2x

Illustration 13 : Solve the equation (sinx + cosx) =2 when 0<x<m.

Solution : We know, =/32 + b2 <asinO+bcosO<+aZ+b? and -1 <sinb < 1.

(sinx + cosx) admits the maximum value as /2

and (1 + sin 2x) admits the maximum value as 2.

Also (\/5)2 =2.

the equation could hold only when, sinx + cosx = /2 and 1 + sin 2x = 2

e
Now, sinx + cos x = f2 = cos(x —Z) =1
= x=2nmm+n/4ne 1 . (i)
T

and 1 +sin 2x = 2 = sin2x = 1 = sinE
= 2x=mm+ (o [ = x=—r+(-1" T (i)

X = mn 5 m e X 5 R ii

b

The value of x in [0, 7] satisfying equations (i) and (ii) is x = Z (whenn =0 & m = 0) Ans.
Note : sin x + cos x = —V2 and 1 + sin 2x = 2 also satisfies but as x > 0, this solution is not in

domain.

1

lllustration 14 : Solve for x and v : 3 P
2005 Jy* —y+1/2 <1

1

Solution : ZE [yZ —y+1/2<1 e (i)

. . 2
Minimum value of 2cos'x = 2

1 (1)
Minimum value of (y ——] +(—] =
2 2

ool 1
= Minimum value of 2% * v -y +§ is 1

1 1 2 1 9
= (i) is possible when Qcos”x (y—gj +(§) =1

1
2

= cos’x =landy=1/2 = cosx =+1 = x =nm, where n € L
Hence x =nm,n € I and y = 1/2. Ans.
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2

X 1
Hlustration 15 : The number of solution(s) of 2cos® [—j sin“x = x2+—2, 0 < x £ 7w/2, is/are -
X

2
A) O B) 1 (C) infinite (D) none of these
Solution : Lety = 2cos” (%j sin’x = X2+x_2 = y=(1+ cosx)sinzx and y = x2 + x_2
when y = (1 + cosx)sin’x = (a number < 2)(a number < 1) = y<2 . (i)
and when y = x? + :—2—[X_lj2+222 N (i)
X

No value of y can be obtained satisfying (i) and (ii), simultaneously

= No real solution of the equation exists. Ans. (A)

Note: If L.H.S. of the given trigonometric equation is always less than or equal to k and RHS is always greater
than k, then no solution exists. If both the sides are equal to k for same value of 0, then solution exists and

if they are equal for different values of 0, then solution does not exist.

Do yourself-5 :
(i) If x2-4x +5 - siny = 0, yel0, 2w, then -
A)x=1,y=0 B)yx=1,y =mn/2 C)x=2,y=0 D) x=2,y=mn/2

’ 1
(ii)  If sinx + cosx =4/Y +;, y >0, x €[0, «], then find the least positive value of x satisfying the given condition.

TRIGONOMETRIC INEQUALITIES :

There is no general rule to solve trigonometric inequations and the same rules of algebra are valid provided the

domain and range of trigonometric functions should be kept in mind.

Solution : When sinx =

Illustration 16 : Find the solution set of inequality sin x > 1/2.

, the two values of x between 0 and 2n are n/6 and 57/6.

N | =

From the graph of y = sin x, it is obvious that between 0 and 27,

1
sinx > E for m/6 < x < bn/6

Hence, sin x > 1/2
= 2nt + /6 < x < 2nm + 5n/6, n € 1

v
/\ 1/2--/\
i i\ 21
X

Thus, the required solution set is U(Znn+g,2nn+56—n) Ans.

nel
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Hllustration 17 : Find the value of x in the interval oo for which V2 sin2x +1 < 2sinx +~/2 cosx
Solution : We have, V2sin2x +1 <2sinx + /2 cosx = 22 sinxcosx —2sinx —/2 cosx +1 <0
= ZSinx(\/Ecosx—1)—1(\/§cosx—1)SO = (ZSinx—l)(\/Ecosx—l)SO

[sme-g)[eoex- 5
= sinx—— || cosx —— <0
2 V2

Above inequality holds when :

C | sinx—l<0 d cosx——2=>0 Sinx<l d cosx 22—
ase-I : 5 S an \/—— = <3 an \/E

Now considering the given interval of x :

. 1 T T 5n 3mn 1 T T
for sinx <= : xe|-—,—|U|—, —| and for cosx>— : xe€|——, —
2 26 6 2 J2

For both to simultaneously hold true : x € {—% g}

1 1
Case-Il : sinx——>0 and cosx < —
2 N2

Again, for the given interval of x :

for sinx Zl = E,S—R and for cosxSL : xe[—ﬁ,—ﬁ}u{ﬁ,ﬂ}
2 6’ 6 NO) 2’ 4

5
For both to simultaneously hold true : x € {n n}

4 6
5
Given inequality holds for x 6{ Z g}u{§, ?n} Ans.

Hllustration 18 :Find the values of o lying between 0 and 7 for which the inequality : tana > tan® o is valid.

Solution : We have : tana —tan®o >0 = tana (1- tana) > 0
= (tano)(tana + 1)(tana - 1) < 0 — 1 - Py — 1 -
So tana < -1, 0 < tana < 1
Given inequality holds for o e [O, g] u[g, %j Ans.

Do yourself - 6
(i) Find the solution set of the inequality : cosx > -1/2.

(ii)  Find the values of x in the interval [0, 2r] for which 4sin?x — 8sinx + 3 < 0.

Miscellaneous Illustration

Illustration 19 : Solve the following equation : tan?0 + sec?0 + 3 = 2(\/5 sec + tan 0)
Solution : We have tan®0+sec’0+3 =2+/2secO+2tan0

= tan? 0 —2tan 0 +sec? 0 —2+/2 sec0+3 =0

= tan29+1—2tan9+sec29—2\/§sec9+2=O

= (tan0-1)* +(secO—2) = =  tanB=1 and sech=+2
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Illustration 20

Solution

[llustration 21

Solution :

[llustration 22
Solution :

As the periodicity of tan® and secB are not same, we get

9:2mc+g,nel Ans.

: Find the solution set of equation 5 *logs cosx) = 5 /2.

Taking log to base 5 on both sides in given equation :
(1 + logg cosx). logeb = logg(5/2) = log; 5 + log, cosx = log;5 - log.2
= log, cos x = -log.2 => cos x = 1/2 =>x=2nr+ /3, n el Ans.

T brn

b an
: If the set of all values of x in X satisfying | 4 sin x +\/§| < JE is PYRYE then find the

value of

a-b

3

|4sinx+\/§|<\/g

= - 6<4sinx+\/§<\/g = —\/g—\/§<4sinx<\/g—x/§
N6 +42) J6 -2 51 T T
T<SIDX<T = ——<

C ing with % < x < 2% ta=-10b=2
omparing wi oa oq ° we get, a ,

.|a—b|:|—1o
NEEREREE

-2
|:4 Ans.

: Find the values of x in the interval [0,2n] which satisfy the inequality : 3|2 sin x -1| > 3 + 4 cos®x.

The given inequality can be written as :

3|2 sinx - 1| > 3 + 4 (1- sin®x) = 3|2sin x 1] > 7 - 4 sin®x
Let sinx =t = 3|2t - 1|> 7 - 4t
Case I : For 2t - 1> 0ie t> 1/2 we have |, |2t - 1| = (2t - 1)
= 32t -1) > 7 - 42 = 6t - 3> 7 - 4t?
= 42 +6t-10>0 = 22 +3t-5>0
= t-1) 2t + 5) > 0 = tﬁ—gandtzl

1
Now for t > E, we get t > 1 from above conditions i.e. sin x > 1

The inequality holds true only for x satisfying the equation sin x = 1 .. x = g (for x € [0,2n))
1
Case II : For 2t -1 <0 = t<§
we have, 2t - 1] =-(2t-1)
=  3@2t-1>7- 4 =  —6t+3>7 -4
= 42 _-6t-4>0 = 22-3t-2>0
1
= t-2@+1)>0 = tﬁ—Eandt22
1 1
Again, for t< ) we get t < ) from above conditions
i < 1 7n <x< E1'C f 0,2
ie sin x 5 = 6 % (for x € [0,2x))
Thus, X € 7_71’& V) r Ans.
6 6 2
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IHllustration 23 : Find the values of 0, for which cos 36 + sin 36 + (2 sin 20 - 3) (sin® — cos0) is always positive.
Solution : Given expression can be written as :

4cos30 - 3 cos® + 3 sin® - 4 sin30 + (2 sin20 - 3) (sin® - cosh)

Applying given condition, we get

= -4 (sin30 - cos30) + 3(sin® — cosb) + (sin® - cosh) (2sin20 - 3) > 0

= —4(sin® - cos0) (sin%0 + cos?® + sinBcosO) + 3(sin® — cos) + (sin® — cosB) (2sin20-3) > 0

= —4(sin® — cosO) (1+ sinO cosB) + 3(sinb - cosO) + (sin® — cosO) (4 sinB cosd — 3) > 0

= (sin@ — cos0) {-4 - 4sinO cos® + 3 + 4sin® cosd -3} > 0

= —4(sinb - cosB) > 0

= —4\/§sin(9—£]>0 = sin(e—gj<0 = 2nm - 7w < 9—% <2nm, n el

3 3n T

= 2nm - Tn <0< 2nm+ g:e 5 [2nn_f’2nn+2j,ne I Ans.
Illustration 24 : The number of values of x in the interval [0, 57 satisfying the equation 3 sin?x — 7 sinx +2 = 0

is - [JEE 98]

@A o B) 5 Q) 6 (D) 10
Solution : 3sin®x — 7 sinx + 2 = 0

= (3sinx — 1)(sinx — 2) =0

sinx # 2
) 1
= SInX = g =smnao (say)

where «a is the least positive value of x

1
such that sina = 3

Clearly 0 <a < g We get the solution,

X=o, T—0, 2t + 0o, 3t — o, 4t + o and 5w — a.

Hence total six values in [0, 5m] Ans.(C)

ANSWERS FOR DO YOURSELF

1: ) (a) 9:nn+(—1)”g,nel (b) 6:(2n+1)§,nel (c) 9:43ﬂ,nel
(d) 9=“2—”,nel (e) e:nnt%,nel ()  0=2nm+(-1)" 1, nel
2 i = + 1r1+1£ I b oc—ﬂoroc—k—n+ﬁ nk el
(i) (a) x =nm + (-1) 6 Ne (b) =5 =5 g ™

(c) 0= nnig, nel d 6 =nn + (-1)ra, where a=sin™ {%} or sin™ {%ﬁ} nel

() g, % 3t _mm3mm
b b 747 ’2

4 4’ 2°4 4
3: (i) (a) x-=2nm _g, nel (b) 2mn+g, mel
4 . (i) 9=nnor9=m—ni£;n,mel (ii) x:ﬂ,nel and kniﬁ,kel
3 9 3 3

5: (@ D (i) x=-

1 11 4

2 n 5xm

6 (i) nLe)l[ZnTt ,2n +?n} (ii) {g ?}
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EXERCISE - 01 CHECK YOUR GRASP

SELECT THE CORRECT ALTERNATIVE (ONLY ONE CORRECT ANSWER)

10.

11.

12.

secXx

The number of solutions of the equation in [0, 27] is equal to -

1-cosx 1-—cosx

A 3 B) 2 © 1 D) 0
The number of solutions of equation 2 + 7tan20 = 3.25 sec20(0 < 0 < 360) is -
(A) 2 (B) 4 (C) 6 (D) 8

The number of solutions of the equation tan?x - secl%% + 1 =0 in 0, 10) is -
A 3 B) 6 (© 10 D) 11
If (cos® + 00529)3 = c0s0 + 005326, then the least positive value of 0 is equal to -

@ = B) Q@ = D)

x
6 4 3 2

The number of solution(s) of sin2x + cos4x = 2 in the interval (0, 2m) is -

@A) 0 B) 2 < 3 D) 4

The complete solution of the equation 7cos? x + sin x cos x — 3 = 0 is given by -

A) mt+g; (nel) B) nn—g; (nel)

;(nkel)

w s

© nn+tan’1§; (nel) D) nn+%,kn+tan’1

If cos(sinx) = 0, then x lies in -

LIS “Zo .0
(A) R 2’ (B) 4’ (@) " (D) null set

IfO<a B<90 and tan(a + B) = 3 and tan(a. — B) = 2 then value of sin2a is -

1 1 1
(A) _E (B) E © = (D) none of these

If tanA and tanB are the roots of xZ -2x -1 = 0, then sin2(A+B) is -

1 1
A)1 B) 2 © 5 (D) 0
cosecx
If cos2x — 3cosx + 1 = ———————— | then which of the following is true ?
cotx —cot2x
T
(A)x:(2n+1)5,nel B) x=2nm,nel
1(2
(C) X =2nm=*cos =) nel (D) no real x
The solutions of the equation sinx + 3sin2x + sin3x = cosx + 3cos2x + cos3x in the interval 0 < x < 27, are ;
@ & 2m 2 @ = 2% om 137 © 4 9m zm 137 p) X2% o dn
8 8°3 888 8 3’37378 88°3"3
5t 5m
If xe oo | then the greatest positive solution of 1 + sin* x = cos? 3x is -
5n
A) (B) 2w ©) o (D) none of these
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13. Number of values of X’ in (- 2w, 2m) satisfying the equation gsin” x 4 4_2“’52": 6 is -

(A) 8 (B) 6 © 4 (D) 2

14. General solution for |sin x| = cos x is -

(A) 2nm +%, nel (B) 2nn i%, nel Ont+—. nel (D) none of these

1
15. The most general solution of tan® = -1, cos® =—= is -
° V2

n h /T n
(A) m'c-l-z,nel (B) nm + (—1) Z,HEI © 20%4—7,1’161 (D) none of these

SELECT THE CORRECT ALTERNATIVES (ONE OR MORE THAN ONE CORRECT ANSWERS)

16. The solution(s) of the equation cos2x sin6x = cos3x sinbx in the interval [0, n] is/are -

(A) 6 (B) 5 © 3 (D) 6
17. The equation 4sin?x —2(x/§+1)sinx +\/§ =0 has -
(A) 2 solutions in (0, ) (B) 4 solutions in (0, 2m) (C) 2 solutions in (-, ) (D) 4 solutions in (-m, )

18. If cos?2x + 2cos’x = 1, x € (-m, =), then x can take the values -

b T 3n
+— t— ==
(A) 5 (B) 1 © n (D) none of these
19. The solution(s) of the equation sin 7x + cos 2x = -2 is/are -
A) X 2th+3nkel B i+l nel C onm+ X nel D f th
=—+—, X =n —, n X =4n —, n
(A) 7 "1a (B) 1 (@) 2 (D) none of these

20. Set of values of x in (-7, m) for which |4sinx - 1| <£ is given by -

m 3n _m 3n m  3n _m 3n

@ 110" 10 ® 710" 10 © 110" 10 D {710 10

OUR ® D A », ®
Que. 1 2 3 4 5 6 7 8 9 10
Ans. D B A B A D D B C D
Que. 11 12 13 14 15 16 % 18 19 20
Ans. B B C B C ABD | BD | AB.C C B
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EXERCISE - 02 BRAIN TEASERS

SELECT THE CORRECT ALTERNATIVES (ONE OR MORE THAN ONE CORRECT ANSWERS

1. If cos?x + cos?2x + cos23x = 1 then -

T T

(A)x=(2n+1)g,nel (B)x=(2n+1)2,nel (C)x=nnig,nel (D) none of these
2. If 4cos?0 +\/§= 2(\/§ + 1)cosO, then O is -
(A) 2nnig,n€1 (B) Znnig,HEI © Znni%,nel (D) none of these
3. Set of values of 'a' in [0, 2r] for which m = log( 1)(251100(—1) <0, is -
X+
T 571 n 57 i 5n 5n 775)
L 22 -, — 0,—|ul—,= —,—
&) [6’6} (B) (6 6) (C)[ 6) (6 ) (D)[6 6
4. If @+ 2)sinat + (2a — 1)cosa = (2a + 1), then tana =
A) 3/4 4/3 C Za 2
® 3/ ® 4/ © =7 O 2

5. If 6,, 05, 05, 0, are the roots of the equation sin(0 + o) = k sin26, no two of which differ by a multiple of
2n, then 6, + 6, + 05 + 0, is equal to -
(A) 2nmt, n € Z B) 2n+1)x, ne Z O nr,neZ (D) none of these

1 n 3n
6. The number of solution(s) of the equation cos20 = (x/E + 1) cose—ﬁ , in the interval "4 a ) is -

A 4 B) 1 © 2 D) 3
7. The value(s) of 6 lying between 0 & 27 satisfying the equation : rsin® =3 & r + 4sind = 2(J3 + 1)

is/are -
a = g = o 2= L
®) ®) 3 © 3 D)
8. The value(s) of 0, which satisfy 3 — 2cosO - 4sin® - cos26 + sin20 = 0 is/are -
A O=2nt;n el (B)2nn+g;nel (C)Znn—g;nel D) nt; n el

9. Given that A, B are positive acute angles and /3 sin2A = sin2B & /3 sin?A + sin?B =

, then A or B

J3-1
2

may take the value(s) -
(A) 15 (B) 30 (C) 45 (D) 75
10. The solution(s) of 4cos2xsinx — 2sin®x = 3sinx is/are -

(A)nw ;n el (B)nn+(—1)“%;nel
af 3m
C)ne + (-1 =Z=|;nel (D) none of these
10
1—asi :
11. If [ﬂ] ,M =1, where a € R then -
1+asinx 1 — 2asinx
A xed (B)x e RV a
(C)a=0,x€R (D) a € R, x € nt, wheren € 1
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The general solution of the following equation : 2(sinx - cos2x) - sin2x(1 + 2sinx) + 2cosx = 0 is/are -

(A)x=2nm;n el (B) nn+(—1)“(—gj;nel
_ nT _ n T
(C)x—nn+(—1)6;nel (D)X—H7T+(—1)4;r1EI

The value(s) of 0, which satisfy the equation : 2cos330 + 3c0s30 + 4 = 3sin?30 is/are -

2nnt  2n 2nmt  2m 2nt 2w 2nt  2m
A) —+—,nel B) — ———,nel (C) —*+—,nel (D) —~—

3 9 3 9 5 5 5 5 nel

km sin? x—4 sin x+3 . .
If x# o k € I and (cosx) =1, then all solutions of x are given by -

LT I I
(A) nm+(-1) Sine I (B) ZHRiE; nel © (2n+1)7t—§; nel (D) none of these

Using four values of © satisfying the equation 8 cos*® + 15 cos?0 — 2 = 0 in the interval (0,47), an arithmetic

progression is formed, then :

(A) The common difference of A.P. may be . (B) The common difference of A.P. may be 2.

(C) Two such different A.P. can be formed. (D) Four such different A.P. can be formed.
Que. 1 2 3 4 5 6 7 8 9 10
Ans. A,B,C A,C B B,D B C A,B,C,D| A,B A,B A,B,C
Que. 11 12 13 14 15
Ans. C,D A,B,C A,B D A,D
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EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS

TRUE / FALSE

T
1. For all 0 in {0 ) _} , cos (sin ©) > sin(cos 0).

2
2. Number of solutions of the equation cos(xz) = 2%l s two.
FILL IN THE BLANKS
1. Number of values of 0 in [0, 2n] for which vectors v, =(2cos 0)i —(cos 9)]7+l; and v, = (cos e)i~+55+21; are
perpendicular is .................
27n 3
2. The solution set of the system of equations, x + y = 3 cos X + cosy = 5 where x & y are real,
iS o
1
3. If cosecO+cotO = R then 0 lies in ................. quadrant.

I
4. Number of solutions of the equation sin50 cos30 = sin90 cos70 in [0, —} iS veveeeerieeen.

4
MATCH THE COLUMN

Following question contains statements given in two columns, which have to be matched. The statements in

Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, q, r and s. Any given
statement in Column-I can have correct matching with ONE statement in Column-II.

1. On the left, equation with interval is given and on the right number of solutions are given, match the column.
4 Y4 N
Column-I Column-II
(A) n|sinx|= m |cosx| in [0, 27] (p) 2

where n > m and are positive integers

5
(B) Zcos rx =5 in [0,2m] (q) 4
r=1
(C) 21+\cosx\+\cosx\2 ...... © :4 in (—TC, TC) (r) 3
(D) | tan® + tan20 + tan30 = tan® tan20 tan36 in (0, w) (s)

ASSERTION & REASON

These questions contains, Statement-I (assertion) and Statement-II (reason).

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.

(B) Statement-I is true, Statement-Il is true ; Statement-II is NOT a correct explanation for Statement-I.
(C) Statement-I is true, Statement-II is false.

(D) Statement-I is false, Statement-II is true.

cos?0-1

1. Statement-I : For any real value of 0 # (2n+1)w or (2n + 1)1/2, nel, the value of the expressiony = —
cos“ O+ cosB

is y <0 or y > 2 (either less than or equal to zero or greater than or equal to two)
Because
Statement-II : sec 6 € (-0,-1] U [1,0) for all real values of 0.

(A) A (B) B Q) C (D) D
2. Statement-I : The equation \/§ cosx —sinx =2 has exactly one solution in [0, 2m].
Because

Statement-II : For equations of type acos® + bsin® = ¢ to have real solutions in [0, 2x], |c| <V a? +b% should

hold true.
(A) A (B) B (C) C (D) D
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COMPREHENSION BASED QUESTIONS

Comprehension # 1 :

Let S; be the set of all those solutions of the equation (1 + a)cosB cos(20 — b) = (1 + a cos20) cos(60 —b) which
are independent of a and b and S, be the set of all such solutions which are dependent on a and b.

On the basis of above information, answer the following questions :

1. The sets S; and S, are given by -
(A) {nm, n € Z} and {mr + (-1)™ sin"(a sinb), m e Z}
nm
(B) 7,n €Ztand {mn + (-1)™ sin"}(a sinb), m e Z}
nm
(C) 7#1 €Z¢ and {mn + (-1)™ sin"}((a/2)sinb), m e Z}
(D) none of these
2. Condition that should be imposed on a and b such that Sy is non-empty -
a a .
(A) Esmb <1 (B) ESIHb <1 (C) |asinb|<1 (D) none of these
3. All the permissible values of b, if a = 0 and S, is a subset of (0, =) is -
(A) b € (-nm, 2nm) ; n e Z B)b e (-nn, 2n - nn) ; n € Z
(C)b e (-nm, nw) ; ne Z (D) none of these
MISCELLANEOUS TYPE QUESTION ANSWER KEY EXERCISE -3
° True / False
1. T 2. F
° Fill in the Blanks
1. 2 2. ¢ 3. II quadrant 4.5

Match the Column
1. (A) = (@), B) = (p), (C) = (@), D) = (p)
Assertion & Reason

1.D 2. B
Comprehension Based Quesions
Comprehension #1 : 1. D 2. C 3.B
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EXERCISE - 04 [A] CONCEPTUAL SUBJECTIVE EXERCISE
1. If sinA = sinB & cosA = cosB, find the values of A in terms of B.
2 X
sec” =
2. Solve the equation : 1 + 2cosec x = — 5 2
3. Solve the equation : > sinx — Cosx = Cos?x.
4. Solve the equation : cotx - 2sin2x = 1.
a? +ac+b®
5. If o & B satisfy the equation, acos26 + bsin20 = ¢ then prove that : cosZa + cosZB =
a“+b
6. Solve for x, /13-18tanx = 6tanx — 3, where - 21 < x < 2m.
7. Find all the values of 6 satisfying the equation : sinf + sin560 = sin36 such that 0 < 0 < 7.
8. Solve : cotd + cosec® = /3 for values of © between 0 & 360 .
9. Solve : sinbx = cos2x for all values of x between 0 & 180 .
10. Solve the equation : (1 - tanf) (1 + sin20) = 1 + tan®.
11. Find the general solution of sec40 - sec20 = 2.
12. Solve the equation : cos3x.cos3x + sin3x.sin®x = 0.
13. Solve for x : sin3a = 4sinasin(x + o) sin(x — o) where a is a constant # nw, n € I.
14. Solve the inequality : sin3x < sinx.
15. Solve the inequality : tan?x — (/3 + 1) tanx ++/3 < 0.
16. Find the smallest positive value of x and y satisfying the equations : x -y = g & cotx + coty = 2.
17. Find the value(s) of k for which the equation sinx + cos(k + x) + cos(k - x) = 2 has real solutions.
18. Solve : tanf +tan(6+§j+tan[6+23—n]:3_
19. Solve : sin20 = cos30, 0 < 6 < 360 .
20. Find all values of 0 satisfying the equation sin70 = sinf + sin36, where 0 < 0 < T.
CONCEPTUAL SUBJECTIVE EXERCISE ANSWER KEY EXERCISE-4(A)
T T
1. A=2nm+B,nel 2. x=2mc—§,nel 3. X=2nT £ T or 2mc+§,nel
T Kn 3n -1 2
4. x=—-+— or x=— +Kn, Kel 6. oa-2T;0-T7, o ot 7w where a0 = tan™* —
8 2 4 3
7 0 n 21 5m 2 8 8-=60 9 90° 30 450° 810° 150 1170°
. b 6 b 3 b 3 b 6 Tc . - M 7 K b 7 b 7 b b 7
10 (nn—ﬁj Lo11. 0= onnsl nel 12 2nsD) T nel 18 mis nel
. nmor 4)ne . =5 1 o nn_z,ne . 2n+ Z,ne SmES, N e
14 (Zrm—i-E 2nn+ﬂj (th—E 2mtj (Znn—i-n 2nn+5—nj I 15 + I <x< +E I
. X € 1 A v 1 v ) 4 ) nE .ot o <x<nmta,ne
5n i b i oL
=—,y=— .nm——<k<nn+— . 0=@n+1)— .
16. x 12y 6 17. n 6 n 6,neI 18 (4n+1) s nel
19. 6 - 18,90, 162, 234, 270, 306 20, 0, % I 5% 7m Zn iz
T T ’ ’ ’ " 712'37127127 37 12
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EXERCISE - 04 [B] BRAIN STORMING SUBJECTIVE EXERCISE

1. Find all values of 0, between 0 & m, which satisfy the equation cos6cos260cos36 = 1/4.
2. Find the general solution of the trigonometric equation :
\/160054 x —8cos?x +1 \/16cos4 x —24cos’x +9 = 2.
3. Find the principal solution of the trigonometric equation :
1 3x \/E
t3x+sin x—— + inx -2 =sin—/— - —.
\/co X +sin“ x 4 \/\/gcosx+smx 2 sin 2 )
i
4. Solve : 251“(3X+Zj = \/1+8$ir12x.cos2 2% .
5. Solve for x, (-n < x < m) the equation : 2(cosx + cos2x) + sin2x(1 + 2 cosx) = 2sinx.
6. Solve : log_xz_ 6x (sin3x + sinx) = log_xz_ 6x (sin2x).
10 10
7. Find the set of values of 'a' for which the equation, sin*x + cos?x + sin2x + a = 0 possesses solutions. Also
find the general solution for these values of 'a'.
8. Solve : cos(n.3%)—2cos?(n.3%+2cos(4r. 3% — cos(7n. 39
=sin(n.3% + 2sin?(n. 3% — 2sin(dn. 3% + 2sin(n.3*"1) — sin (7n. 3%
9. Find the least positive angle measured in degrees satisfying the equation :

sin3x + sin32x + sin33x = (sinx + sin2x + sin3x)3'

| =

sinxcosy =

10.

Solve for x, v :
3tanx = tan

<

BRAIN STORMING SUBJECTIVE EXERCISE

ANSWER KEY EXERCISE-4(B)
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1 rz 3_1': 5—n 2—“ 7—“ 2 [r17t+E mc-i—z} [nn+— nn+5—n} I
. 83 8’ 8 3 8 . X € 67 3 &/ i 6 , N €
3. x=n/6only 4 “onmt & or 2nm+ SF I 5 {—n—E—EEn}
. X =7/6 only . X nmn 2 ° nw 1 i n e T T3y
5n 1 n . -1 31
6. x=- 3 7. 5 [nn+(—1) sin (1—\/2a+3)] wheren € I and a € [—5,5}
N VNN 2 S (o0
.X 093?_5’ IS ;x—og32 ,neN; x =log,(g ¥ 75 ,meNuU {0}
x:(4k+1)£+r;—n+(—1)"*1%
9. 72 10. T nn n ,n el
=@k +1)=——=— (-1 —
v=( )4 5 (-1) 12
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EXERCISE - 05 [A]

JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

1. Find the no. of roots of the equation tan x + sec x = 2 cos x in the interval [0,27] - [AIEEE 2002, IIT 1993]
Mmi 2) 2 3) 3 ) 4
2. General solution of tan 50 = cot 20 is- [AIEEE 2002]
nt nt w nt nt
1) 6=—+— 2) 0=—+— 3) 0=—+— 4 0=—+_—-ne’
W 9==+1 @ 0="g B 0="7"43 @O="rrgmne
3. The number of values of x in the interval [0,37] satisfying the equation 2 sin? x + 5 sin x - 3 = 0 is-
[AIEEE 2006]
1) 6 @21 Q) 2 4) 4
1
4. If 0 <x<m and cos x + sin x = 5 then tan x is - [AIEEE 2006]
(1) @-+7)/3 @ —(@+7)/3 (B) (1++/7)/4 @ (1-7)/4
5. Let A and B denote the statements
A:coso +tcosfPtcosy=0
B:sino +sinf3+siny=0
3
If cos (B - 7y) + cosly - a) + cos(at - B) = - 5, then :- [AIEEE 2009]
(1) Both A and B are true (2) Both A and B are false
(3) A is true and B is false (4) A is false and B is true
6. The possible values of 6 € (0, ©) such that sin () + sin (40) + sin(76) = 0 are: [AIEEE 2011]
2n m 4n x 3n 8n g T OT T 2m 3m 3
9°4°9°2°479 @ 12234
2n m T 2w 3 35w gy 2% T T 21 3m 8n
974’27 374736 W34
PR O R 0O O A [ R
Que. 1 2 3 4
Ans. 2 1 4 2 1 1
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EXERCISE - 05 [B] JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

1.

(o))

The number of integral values of k for which the equation 7cosx + bsinx = 2k + 1 has a solution is
A) 4 (B) 8 (© 10 (D) 12
[JEE 2002 (Screening), 3]

cos(a - B) = 1 and cos(a + B) = 1/e, where a, B € [~ w, 7], numbers of pairs of a, B which satisfy both the
equations is

A) 0 B) 1 Q) 2 (D) 4
[JEE 2005 (Screening)]

If 0 < 8 < 2m, then the intervals of values of O for which 2sin®0 — 5sin® + 2 > 0, is

AL L m) (n 5m 4l j

[JEE 2006, 3]
The number of solutions of the pair of equations
2 sin0 - cos20 = 0
2 cos?0 - 3sin® =0
in the interval [0, 27] is [JEE 2007, 3]

(A) zero (B) one (C) two (D) four

The number of values of 0 in the interval (g,gj such that 6 # r15_1t for n = 0, £1,£2 and tan® = cotb0 as well

as sin20 = cos40, is [JEE 2010, 3]

The positive integer value of n > 3 satisfying the equation

LI ! + ! is [JEE 2011, 4]

o) o) ()

Let 6, ¢ € [0,27] be such that

2 cos (1 —sin @) = sin” 9(tan§+cotgjcosq)—1 , tan(2n—6) >0 and -1<sin0< —%.

Then ¢ cannot satisfy- [JEE 2012, 4]

T 4n 4n 3n
(A)0<(p<g B) —<¢<— © 5 <0< (D)%<(p<2n

PREVIOUS YEARS QUESTIONS ANSWER KEY EXERCISE-5 [B]

B 2. D 3. A 4. C 5. 3 6. 7 7. A,C.D
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