TRIGONOMETRIC EQUATIONS

SpeEdLabs

1. Trigonometric Equation

An equation involving one or more trigonometric ratios of an unknown angle is called a trigonometric equation.

2. Solution of Trigonometric Equation

A solution of trigonometric equation is the value of the unknown angle that satisfies the equation.
e.g.ifsinezije E,S—n,g—n,&, ......
NG 4 47 4" 4

Thus, the trigonometric equation may have infinite number of solutions (because of their periodic nature) and can

be classified as :

(i) Principal solution

Numerically least value of the unknown angle is called as principal solution.

(if) General solution

The expression involving an integer 'n* which gives all solutions of a trigonometric equation is called General

solution.

3. General solution of some Standard Trigonometric equations

e sinB=sina = 0=nn+ (D", nel
e  C0SO = cosa = 0=2nn*aq, nel
e tanb =tana = 0=nn+aq, nel
e sin%0 = sin%a. = 0=nnzaq, nel
e  C0S%0 = cos’a = 0=nnzaq, nel
e tan?0 = tan®a = 0=nnzaq, nel

4. Some Important deductions

e sinB=0 = 0=nmx, nel
e sin0=1 = 9:(4n+1)g, nel
o sin0=-1 = 9:(4n—1)§, nel
e (0s0=0 = e=(2n+1)g, nel
e cos6=1 = 0=2nm, nel
e cosO=-1 = 0=02n+r, nel
e tan0=0 = 0=nm, nel

5. General solution of Trigonometrical equation : acos ® + bsin® =c¢

Working methods -

(i) Puta=rcos a and b = r sin o, where

Copyright © 2022 speedlabs.in All Rights Reserved 1


http://speedlabs.in/

r=+va’+b?andtan o = E ie.o= tanl(gj

a a

(i) Using the substitution in (i), the equation reduces

rcos(@—-o)=c
=cos (0 — o) =% = c0s(0 — o) = cos B (say)

Solve the equation by using the formula.

6. General solution of Trigonometrical equation : acos ® + bsin@® =c

If two equations are given then find the common values of 6 between 0 and 27 and then add 2ns to this common

value.

7. Important point to remember to solve a trigonometric equation

(@) Free style method
Any trigonometric equation can be solved without using any formulae. Find all angles in [0, 2x] which satisfy
the equation and then add 2n~ to each.
(b) Do not divide any equation by a common factor, just take it common from all terms of equation.
For example 2 sin x . cos X = sin X
sin x (2 cos x —1) = 0 is the way to do.
(c) While equating one of the factors to zero, take care of the other factor that it should not become infinite.
(d) Avoid squaring.

(e) Always verify your results.
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SOLVED EXAMPLES

Ex.1 The number of solutions of equation, sin 5x cos 3x = sin 6x cos 2x, in the interval [0, «] are
(A)3 (B)4 (O (D)6
Sol. The given equation can be written as

%(sin 8x +sin 2x) = %(sin 8x + sin 4x)

or, sin 2x —sin 4x = —2sin xcos 3x =0

Hence sin x = 0 or cos 3x = 0.

Thatis, x =nn (n € 1), or 3x = krt + g (k € I). Therefore,

since x € [0, x], the given equation is satisfied if x = 0, n% , or ‘%ﬂ . Ans.[C]

Ex.2 If the equation 2 cos x + cos 2Ax = 3 has only one solution then A is
(A)1 (B) A rational number
(C) An irrational number (D) None of these
Sol. As max. cos 6 =1, 2 cos X + cos 2Ax = 3 is possible only when cos x = 1 and cos 2Ax = 1,
i.e,cosx=1andsinAx=0
Clearly, if A is rational, say p/q , then x = 2q,

g e |, satisfies both the equations. Therefore, for exactly one solution, x = 0, A should be irrational. Ans.[C]

Ex.3 The number of solutions of the equation |cot x| = cot X + i (0<x<2m)is -
sinx

(A)O (B)1 ©)2 (D)3
Sol. Ifcotx >0
then L =0 (impossible)
sinx
Now, if cot x <0, then
—cotx = cot x + i
sinx

2cosx +1
= —,
sin X

%)
—> COS X = COs ?

:Ozcosx:—1
2

X=2nm+ E;nel
3

and 0 <x <2m then x= E, 4n
3 3
Butcotx<0 .. x= 2—; Ans.[B]
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Ex.4 Let n be positive integer such that sin—~+cos— = YL Then
2n 2n 2
(A)6<n<8 (B)4<n<8
(C)6<n<8 (D)4<n<8
Sol. sin—— + cos —~ = \/Esin(lJrE)
2n 2n 2n 4
or sin(l+5] _hn
’ 2n 4 2.2

. T b8 T 3xn
since — < —+ =< —forn>1
4 4 4

2n
o Lo g
V2o 22

or,2<+n <2J2 or,4<n<s.
Ifn=1, LHS.=1, RH.S.=1/2

Similarly forn =8, sin(£+£] #1
16 4

.. 4<n<8
Ex.5 The number of solutions of the equation 5 sec6 — 13 =12 tan6 in [0, 2x] is
(A) 2 B)1 © 4 (D)o
Sol. 5 secO — 13 =12 tan®
or,13cos6+12sin6=5

OF,LCOSG+ Lsinez S

V13% +12° V132 +122 V132 +122

or, cos(6—a) = 5 , Where cosa = 18

+313 313

. 0=2nt+cos?

5
+a
V313

5 13
=2nt+cos! — +cost—

V313 V313

> cos?!

5 13
As cos? , then
V313 /313

Ans.[D]

6 € [0, 2x], when n = 0 (One value, taking positive sign) and when n = 1 (One value, taking negative sign.)

Ans.[A]

Ex.6 The number of solution of equation x® + x? + 4x + 2sinx =0 iNn0<x<2mis

(A) Zero (B) One (C) Two (D) Four
Sol. Here, x3 + (x + 2)? + 2sinx = 4. Clearly, x = 0 satisfies the equation.
FO<x<m x3+ (X+2)2+2sinx>4.
If T <X <2m, X3+ (X +2)?+2sinx>27 +25-2.

s0, X = 0 is the only solution.
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EX.7 Find value of 0 for sin26 = cos30, where 0 <6 < 2w; Use the above equation to find the value of sin 18°.

Sol. The given equation is sin 26 = cos 30

or, cos 30 =sin 20

or, cos 30 = cos ((n/2) —26)

or, 30 =2nm * ((n/2) — 20) wheren € |

Taking + sign, 36 = 2nx + (n/2 — 260)

or, 56 = (4n + 1)(n/2)

or, 6 = (4n+1) (n/10) ,where ne |l ..()

Again taking —sign, 30 = 2nnt — ((/2) — 20)

or, 6 =(4n+ 1)(w/2) we(2)

Puttingn=0,1,2, 3, ....... , in (1) the values of 0 in the interval 0 < 06 < 2 are given by
0 = /10, 5n/10, 97/10,137/10,177=/10.

or 189, 90°, 162°, 234°, 346°.

Again puttingn=0,%+1, 2, ....., in (2) the value of 0 in the interval 0 < 0 < 2 is 3n/2 i.e. 270° only.
Hence the required values of 6 in 0 < 6 < 27 are 18°, 90°, 162°, 234°, 270°, 306°.
lInd Part : For the value of sin18°

Let 6 =18°

or, 50 = 90° = 20 = 90° - 36

or, sin26 = sin(90° —30) = cos 30

or, 2 sind cos 0 — (4cos®0 — 3 cos0) =0

or, cos 0 (2sind —4 cos?0+3)=0

or, cosO (2sin 0 —4(1-sin?0) +3)=0

or,cosO (4sin260+2sin6—-1)=0

so either cos © =0 or 4 sin? 0 + 2sin0 — 1=0

But6=18° .. cos0 =0

s0, cosO = 0 is rejected.

. 4sin?0 + 2sin0 - 1=0

—2+J4+6 _ 125
24 4

or, sin@ =

or, sind = (-1 + /5 )/4 = sin18°

[~ sin 18° can not be negative]

Ex.8 Solve for x, 2sin® X = cos X.

Sol. Here 2sin2 x =

COS X
sin x

{-.- sinx = 0 because sin x = 0 does not satisfy the given equation}
2

cos ec2x

or,

=cotx or,2=cotx. (1+ cot?x)

or,cot®x +cotx—-2=0
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By trial, cot x = 1 satisfies the equation.

o (cotx —1)(cot? x +cotx +2) =0

or, cot x = lor cot?x + cotx+2=10
Whencotx=1,tanx=1 .. x:nn+%,ne l.

When cot?x + cotx + 2 = 0,

cot x has no real value because D =1-8<0

. T
. Solutionsare x=nm + Z ,hel

Ex.9 Solve the equation cosz[% (sinX ++/2 cos2X)] — tan? (x + % tan’x) = 1.
Sol. Given

cosz[% (sinX + /2 cos2X)] — tan? (x + % tan?x) =1

or sinz{% (sinx ++/2 cos2x)} + tan? (x + % tan?x) = 0
It is possible only when

gﬁ{%@mx+JEm§m}:o ...... 1)

and tan? (x +% tan’x)=0 .. #3)
from equation (1)

sin? {% (sinx + +/2 cos)} =0
" %(sinx +J2cosX)=nm, n el.

or, sinx + /2 cos?x = 4n
- | sinx + /2 cos2x | < | sin X | ++/2 | cosx 2
<1+42 <4

.. The equation has no solution forn=0

we considern=0

- sinx + /2 cos?x = 0

ie., J2sin?x—sinx— 2 =0

or, (sinx— v/2 ) (V2 sinx+ 1)=0

s SinX # \/E sinx:—i

J2

.. The value of x satisfy the equation (2), then general solution of given equation is

X = krt + (~1)k* % kel
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Ex.10 Solve the equation, 2(sinx + sin y) — 2 cos (x —y) = 3, for smallest positive values of x and y.

Sol. Given equation is,

2(sinx +siny)—2cos (x—y) =3

or 2.2sin (uj cos[ﬂ]
2 2

fel9) 1

3

x—yj (n yj.[x nj_l_ 1
orcos| =—= |cos| —+ = |sin| = - = |===| =
(2 42 2 4) 8 |2

If x and y be positive and smallest, then

COS[HJ :COS(E-%X) :Sin[i_zj = l
2 4 2 2 4 2

ELY X m_Tm
4 2 3'2 4 6
y_m X _5t _ _m _bn
> ===, — = —, . Yy=— |, X= —
2 12' 2 1 6 6

Hence required solution is
X = %n andy = r
Ex.11 Solve the equation : cos(n3*) — 2c0s3(n3) + 2cos (4n3*) — cos (7n3¥) = sin(n3X) + 2 sin? (n3%) — 2sin (4n3%)
+ 2sin(n3**Y) — sin (73)
Sol. Denote n3* by y to get
COS Y — 2 cos?y + 2cosdy — cos7y
= siny + 2sin?y — 2sindy + 2sin3y — sin7y
Transposing all terms to the left side. We have
or (cosy — cos7y) + (sin 7y — siny)
+ 2(cosdy + sindy) —2(sin3y +1) =0
or, 2sindysin3y + 2cos4y sin 3y
+2(cosdy + sin 4y) — 2(sin3y + 1) =0

Copyright © 2022 speedlabs.in All Rights Reserved


http://speedlabs.in/

[use C & D formulae]

or, 2sin 3y(sindy + cosdy) + 2(cos 4y + sin 4y)
—2(sin3y+1) =0

or, (sin 3y + 1)(sin 4y + cos 4y-1) =0

This enables us to write down three groups of solutions :

yl:_£+& y2:n_TC y3:£+m
6 3’ 2 8 2

where k, n and m are arbitary integers. Recalling that y = 3% we obtain an infinity of equations for

determining the roots of the original equations:

= L 2K 0 1 a0
3
=" n=0,+1,+2 ...
2
_1 m _
==+ Mmoo +1+2
8§ 2

The equation 3% = a has a (unique) root only for positive a and it is given by the formula x = logs a.
Therefore, the equation (1) has solution only for those (integral) values of k, n, m for which the
corresponding right members of the relations (1) are positive.

It is easy to see that of the first equation of (1) is positive for integer k > 0; the right side of second equation of
(2) is positive for integral n > 0; and the right side of the third equation of (1) is positive for m > 0. Thus we
have to solve (1) only for the indicated values of k, m, n. The resulting values of x are then the roots of the
original equation :

1 2k
x=logz| —=+—|; k=12, .......
93( 6+6]

x:Iog3(£+ij m=0,1,2
8 m

N~

Ex.12 Solve the equation : L oot x—Lteos?x|+ [ +cost x—Scos?x | =
16 2 16 2

Sol. The given equation is

i+cos4x—£coszx + 3+cos4x—§coszx -1
16 2 16 2 2

2 1 2 3 _ 1
or, |CoOS“ X ——| + |cOS“ X ——| = —
4 4 2
) 5 3
Casel.lfcosxzZ

Then cos2x — 1 4 COS?X — 3 -1
4 4 2
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orcostzl:cosE .'.2x:2nrc4_rE
2 3 3
T
x-nntg,nzo,il,iz, ..... (1)
g L 2
Case Il: If 2 <Cos% X < —
thencosZX——+_7c032x:£:>£=1
2 2 2
-.lscoszx<—
4
or, 1 <2c0s? X < 3 or,—l <cos 2x<1
2 2 2 2

27 T
or, c0s — < C0S 2X < C0S —
3 3
21 T
or,2nm+ — >2x>2nt+—
3 3
T T
she+ = <x<nm+ = and
6 3

nm- X >x>nn— X w(2)
3 6

Hence solution from (1) & (2) is

T T
nm+ — SXSnTc+§ and

T T
nm — 5 sxsnn—E wheren e I.

Ex.13 Find the general solution of the equation sin“x + cos*x = sinx cos X.
Sol. The given equation can be written as

4sin* X + 4 cos* x = 4sinx cos x

or, (1 — cos 2x)? + (1 + cos 2x)? = 2sin 2x

or, 2(1 + cos? 2x) = 2 sin 2x

= 1+ cos? 2x = sin 2x

or, 1 + 1 —sin? 2x = sin2x

= sin? 2x + sin 2x =2

This relation is possible if and only if sin 2x =1

or2x =2nm + i
2

3xznn+%:M(ne|)
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Ex.14 Solve the equation: sin®x = 1 + cos* 3x
Sol. L.H.S. =sinx <1
RHS=1+cos*3x>1

Hence sin®x = 1 + cos* 3x is possible only
When LH.S.=RH.S.=1

= sin®x=1and 1+ cos*3x=1

= sin> =1and cos*3x =0

= cos? x =0 and cos 3x = 0

= cosx=0and cos 3x=0

:>x=(2m+1)g

and 3x = (2x + 1)% wherem, n e |
:>x:(2m+1)g andx:(2x+1)%.
common values of x is (2n+1)g , Wwheren e |

The required solution x = (2n + l)g ,nel

1

Ex.15 Solve for xand y : 450+ 3% = 11 & 5, 165n%_ 2, 3secy = 2

1

Sol. Let, 4sinx=}, 3°Y =
Then the equation becomes
A+p=212 L. (@)}
5A2—-2u=2 L. )
Now apply operation, 2 x (1) + (2)
or, 2L + 5102 =24
or 502+ 20 —24=00r 502+ 120, — 10A - 24 =0
or, A (5L +12) — 2(5A +12)=0
or, (5L +12) (L—2)=0 So A=2,— %
If A =2, 4nx=2; . 22sinx=2

so2sink=1; .c.osinx= %

If A = —% then 4sin = — % which is impossible for 45™ > 0

Wheni =2, wegetu=11-2=9

1
5.3 =9 =32

Copyright © 2022 speedlabs.in All Rights Reserved
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When A =-12/5, x has no solution. So y has no solution.

Thus we have sin x = % cosy = %

.'.x:nn+(—1)”%andy:2mni%

wherem, n < I.

Ex.16 Solve the equation : \/17 sec” x +16(%tan X Sec X —1) =2tanx (1 +4sinx)

Sol. The given equation is

\/17secz X +16(%tan X SEC X —1}

=2tanx(1+4sinx) .. @

or, v/16tan? x +8tan xsecx + sec? x
= 2tanx(1 + 4 sin x)
or,4tanx +secx =2tan x (1 + 4 sin X)

or,8sin?x—2sinx—-1=0

. 1 .
sosinx = E and sin x = —

N

or, sin X =sinn/6 and x = sinl(— %)

.. Solution of (1) are

X =ng+ (-1)" % and
X =nm + (1) sint [%} wheren e I.

Ex.17 Forall 6 [O, ﬂ , show that cos(sin8) > sin(coso)

Sol. cos (sin®) — sin (cos0)

= ¢0s (sinB) — cos E —cos e}

=2sin 1 (E +sin6 — cosB).sin 1 (E —€0s6 —sing)
22 22

. |m sin®-cosO| . |m sinO+cosO
=2sin| =+ —— | sin| - ——————
{4 2 } {4 2 }
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()

Now, minimum value of

sin[e—n) —i
4 = ‘E:—lforOsesE
V2 J2 2 2

Maximum value of

. T
sm(e—AJ n
—— 2 = for0<0<
J2 2

r
2
sin(e—ﬂ
T
N < =
J2 4
Also minimum value of
sin[9+nj
4
V2

Maximum value of

sin(e+nJ
4

1
V2 V2

+

I 1L
2 2

NI

.
T4

1
:ﬁzi,forogegE
J2oo2 2

sin(9+nj
4

r r
4 2 4

IA

1
2

NG|

Clearl (E—Ej-(EJrlj- m_ 1 land (E_l
Y\a72) a2 3 J2 4 2

Hence both the factors in (1) are positive.
Hence cos (sinB) — sin (coso) > 0

cos (sin®) > sin (cosb)

j radians are all angles between 0 and .

Ex.18 Let A, B, C are three angles such that A = /4 and tan B.tan C = p then find all possible value of p so that

A, B, C are three angles of a triangle.

Sol. In AABC, +A+B+C=n
=B+ C=3n/4 [ A=n/4]
- 0<B,C<F
4
Now, tan B tan C = p = SnBSINC _ p
cosBcosC 1

Using componendo & dividendo

Copyright © 2022 speedlabs.in All Rights Reserved
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cosBcosC+sinBsinC _ 1+p
cosBcosC—sinBsinC  1-p

cos(B-C) _1+p
cos(B+C) 1-p

1+p 1
cos(B-C)=|—= | x — (1
( )(p_lj = (2)
3n 1
..0<B,C<—=-——<cos(B-C)<1
n N (B-C)
using (1) we get
1 p+1
-—— < =<1
V2 V2(p-)
1 p+1 & p+1 <1

MR R

2p p+1-+2(p-1)
_p—l >0 & —\/E(p—l) <0
(p—(«lz +1)2j
p<0,p>1 ..(2) & 2

(p-1)
p>(+2 +1)%p<1..(3)
from (2) & (3)
p € (-0, 0) U [(v2 + 1)2 )

. . . . . )/ /3sin 2%~ )
Ex.19 For x € (-=, n) find the value of x for which the given equation (Jﬁsm X + COS X Sshaxcempez) 4,
Sol. The given equation is

)wl i«/gsin 2x-C052x+2) _

(\/§sin X + COS X

r —\/(3sin2><+cos2 X+2+/3sin xcosx)

or 25in£x+£j =4
— 6 -

r -‘x/gsin x+cosx‘
or 25in(x +%) =4

r q 25in(x+gj‘
or 23in(x+%) =4

Hence, 25in(x +gj =+2or, sin(x +%J =+1

orx+E =2nrciE
6 2
or x=2mri£—E
2 6

at n=0,1,
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X = % , —%ﬂ and x = —2—; are the solutions of the given equation.

Ex.20 Solve the equation: sin'® x + cos® x = %cos4 2X.

. 29
Sol. sint®x + cosl® x = Ecos4 2X

5 5
or, (l—CgSZXj N (1+c052xj =29 oy

2 16

Letcos 2x =t
Then [11]5 + (ﬂfz g tt

2 2 16
or, 24t*-10t?-1=0
or, (22-1)(12t2+1)=0
or, 12t2+1#0
2. 80,2t2—1=0thent?= %

Put the value of t
S0, COS2 2X = % or,2cos?2x—-1=0
or,cos4x =0

T nt =«
or,4x=nw+ = or, Xx= —+—=,nel
2 4 8
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EXERCISE
Q1lIf tan20+tanb 0, then the general value of 0 is
1-tan 6 tan 20
A)nm;nel (B)n?n;nel
(C)%n;nel (D)%n;nel
Q.2 Find the general solution of x, cot(E—ij =£
4 3 3
(A)g(lzn—l);nel (B)g(12n+1);nel
(C)_Tn(12n+1);nel (D)%(12n+1);ne|

Q.3 If tan a6 — tan b6 = 0, then the values of 6 for a series in —
(A) AP (B) G.P.
(C)H.P. (D) None of these

Q.4 Find the general solution of x when 4tan?0 = 3sec?0

nt+t —,ne nm+ —,ne
(At = nel B)nmt = nel
4 6

C)nnx %,n el (D) None of these

Q.5 Find the general solution of x when 2cosx . c0s2x = cosx

(A)nn+g&kni%,n,kel (B)nnin&knig,n,kel

©)@2n+ 1) &kn + g N kel (D) None of these

Q.6 The solution set of (2 cos x —1)(3 + 2 cos X) =0 in the interval 0 <X < 27 is -
(A) {n/3} (B) {n/3, 5n/3}
(C) {rn/3, 5n/3, cos(-3/2)} (D) None of these

Q.7 Find the general solution of 2 sinx +tanx =0

(A)nn,(3ki1)2—;;kel (B)2nn,(3k+1)2—;;kel

(C) 2nm, (3k £ 1) %ﬂ kel (D) None of these
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Q.8 The general solution of the equation tan2 0 + 24/3 tan 0 =1 is given by -

(A)B:g (B)[n+%}n,nel
T nm
(C)(6n+1) o (D) o

Q.9 Find the general solution of 6 when tan?0 — (1 + J3 )tan 6 + J3 =0
A)nt+a/3&nn+m/d,nel B)nt+nw/2&nn+7/d,nel

©)@n+1) g &nm+m/6,nel (D) None of these

Q.10Ifx e [0, ﬂ , the number of solutions of the equation, sin 7x + sin 4x + sin X = 0 is-

(A)3 (B)5

(C©)6 (D) None
Q.115sin X, sin 2x, sin 3x are in AP if x =

(A)nm/2,n e | (B)nm,n e |

©2nm,nel DO)@n+D)m,nel

Q.12 The general solution of cos?x + cos? 2x + cos? 3x = 1

T T T
A (2n+1) =, 2n+1)—,ntx —,nel
(A) ( )6( )2 3

T T T
B)(2n+1) —,(2n+1)—,nt+ —,nel
B)( )4 ( )2 mio.ne

T T T
O@n+l1l)=,@n+1)=,ntx =,nel
©)( )3 ( )2 2

(D) None of these
Q.13 The general solution of 4 sin x. sin 2x. sin 4x = sin 3x

nrw

(A)2n, =+ T ne B)nm, =+ nel
3 6 6 9
© nn,n?nig,nel (D) None of these
Q.14 If tan 0 + tan 46 + tan 76 = tan 6 tan 40 tan 76, then 6 =
nm nm
A) —,nel B) —,nel
(A) e (B) Sne
(C):—;,nel (D)nm,n e |
Q.15sinx+cosx =1 if -
. T 1 . b 1
A)sin [ X+—| = — B)sin | x—=| = —
@[5 = @n(x-5) = 3
e 1 e 1
C)cos| x——| = — D)cos | x+—|=—
@ex-3)= O x5+
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Q.16 The equation a sin X + b cos x = ¢, where [c| > Va? +b? has—
(A) A unique solution (B) Infinite no. of solutions
(C) No solution (D) None of these

Q.17 Find the general solution for x when sinx (cos % —2sinx) + (1 +sin % —2cosx)cosx=0

(A) 2prm, pel B)Bp-6)m,pel
C)Bp-2m,pel DO)@p+rpel

Q.18 Find the general solution for x when sin 3x + cos 2x = —2

(A @p-3) 2 .pel (B)4p-2)7 pel
C)(4p+1) ; pel (D) None of these
Q.19 If coso :% and tan6 = -1, then the most  general value of 6 which satisfies both the equations is
(A)6:2nrc+g,nel (B)9:2nn+%t,nel
=ng+ —,Nne one of these
©) 0 7;‘ | (D) None of th

Q.20 The equation sin® x + cos® x = A, has a solution if -

1 1
(A)Ar e [E ,1} B) A e [Z ,1}

©) % e [-1,1] D)% e [oﬂ

Q.21 Set of values of x lying in [0, 2] satisfying the inequality | sin x | > 2 sin? x contains

w0 (o3)+(=3) o
(C) /6 (D) None of these

Q.22 Number of solutions of the equation 25"*% + 5.2 = 7 in the interval [, ] is
(A) 4 (B) 2
€6 (D)o

Q.23 The general solution of the equation 7 cos? x + sin x cos X — 3 = 0 is given by
(A)nn+g(nel) (B)nn—%(nel)
(C) nr + tan-l% (el (D) nx + %“ ke + tan 't % (n kel

Q.24 If cos x =+/1-sin 2x , 0 < X < 7, then a value of X is-
(A)tant2 (B)O
(9K (D) None of these
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Q.25 Which of the following can be a root of the equation; sin (x — 2) = sin (3x —4) in (-=, wn)

n 3 57 3
A)-E 2 B- 242
B =7 *3 B =73
©) % " % (D) None of these
Q.26 3lg@nx 4 glgeotx =2 then x s -
Y Y
A)nt+ — B) (4n+1) —
(A) nrt 5 B) ( )4
(C) nnf% (D) n

Q.27 Find the number of solutions of the equation 30 [sin X| =X iIN0< X < 2%

(A) 4 (B)2 (€8 (D) 6
Q.28 The number of solutions of tan(5x cosa) = cot(5x sina) for a in (0, 27) is
(A7 (B) 14 (©)21 (D) 28

Q.29 The values of x between 0 and 2r which satisfy the equation sin x/8cos® x = 1 are in A.P. with common

difference
T T 3n 5n
A) — B) — C) — D) —
(A) 2 (B) 5 ©) 5 (D) g
Q.30 The solution of the inequality logi sinx > logy cos x in (0, 2x) is
(A) X € (%,27:) (B)x e [o, %j
C)x e (O, E] u[%ﬁ , ZnJ (D) None of these
Q.31 Find the general solution of x when 3cos?x — 10cos X + 3 =0
(A)2nmt+cos?t (1/3),n e | (B) 2nm £ cos* (1/4),n e |
(C) 2nm £ cost (1/5),n e | (D) None of these

Q.32 All value of 6, between 0 & =, which satisfy the equation; cos6 . cos26 . cos 36 = % is

(A)E'E'?’_'S_“'ﬁ'?_“ (B)E,E,S_“,Z_,E‘
8 3 8 8 3 8 8 3 8 3 8

X I 3_“, 5_“, I (D) None of these
8 3 8 8 8

Q.33 The number of solutions of the equation sin LT P J3x+4
243
(A) forms an empty set (B) is only one
(C) is only two (D) is greater than 2
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Q.34 If tan? [r (x + y)] + cot? [x (x +y)] =1 + 1 2x > Where X, y € R, then least positive value of y is
\/ + X

5 1
(A) " (B) )
3
©) 2 (D) 2

n
Q.35 Solve for X, Zsin (rx).sin(rx) =1

r=1
A) (2nm +Dn (B) (A4m-D =
(n-1) (n+1)

© 2m+)n

(D) None of these
n(n+1)

Q.36 The set of values of x for which sin x . cos® x > cos x . sin® x, 0 < x < 2, is-

® (0.7 @ [0%]
© [%,nj (D) None of these
-3 3
Qa7 if SN0-C0s"0 0S8 5 inpcoto=—1,0 < [0, 2n], then

sin0-cos0 J1+cot?o

wo<o3)- {2} oo (5e)- (%)

o<~ 3) 15} @0c0.9-{7 ]
Q.38Ifx e [— 5?” , 57”} , the greatest positive solution of 1 + sin* x = cos? 3x is -

(A)m (B) 21

(©) 57” (D) None of these

Q.39 Find the general solution of x, cos? 2x + cos? 3x =1

(A)(2k+1)%,kel (B)(nk+1)%;kel

(C) 2k — 1) % kel (D) None of these

Q.40 The equation sin* x + cos* x + sin 2x + a. = 0 is solvable for -

1 1

(A) - (B)-3<a<1

C)- (D)-1<a<1
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Q.41 x1 and x, are two positive values of x for which 2 cos X, |cos x| and 3 sin? x — 2 are in G.P.

The minimum value of |x1 — X2| is equal to

47 T
(A) 3 (B) 3
© = (D) cos * (%)

sinzﬂx—ﬁj
4

tan| x—
Q.42 The set of values of x satisfying the equation 2 ( 4) —2.(0:25) °®2* +1=0is-

g

set of 2 values; | =, — n infinite set
A) A set of 2 val ’;5;‘ B) An infini
(C) An empty set (D) None of these
Q.43 Find the general solution of x, sin 5x + sin x + 2sin? x = 1
Ay =KL whennkel @) o) E LT ke
3 18 2 4 3 9 2 4
©) M—(—1)n E,n—k—ﬁ whenn,k el (D) None of these
3 9 2 4

Q.44 If g“aé {5sin 6 + 3sin (6 — a)} = 7 then the set of possible values of a. is

(A){x|x:2nnig;nez} (B) {x|x:2nniz—;;nez}
© E%ﬂ} (D) None of these
Q.45 1f0<x<3m, 0<y<3rand cos x siny =1 then the possible number of values of the ordered pair (X, y) is
(A)6 (B) 12
(C)8 (D) 15

Q.46 If x = %ﬁ and (cos x)*™ X 35"+ 2= 1 then all solutions of x are given by

(A) 2nm+2 (B) (2n+ -~

(C)nx + (-1) g (D) None of these
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