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TRIGONOMETRIC EQUATIONS

OBJECTIVES

The most general value of 8 satisfying sin® 6 = % is

Dnnt ™ 2) 2nm + (Eors—nj yn-lnt™  42mt’

6 6 6 6 3
The solution of 7sin®x + 3cos’x = 4 is
1)2117'Ci(£or5—n) 2)2nﬂi(£or2—n) 3)117tiE 4)n7tiﬁ

6 6 3 3 3 3

The solution of the equation tan?0 + cot?0 = 2 is
1)9:nni§,nez 2)9:nni§,nez
3)9:2nni§,nez 4)9:2nni%,nez
The general solution of the equation sin@ + cos 8= —+/2 is
Do) 2= 2) nn—%c 3) 2nn—%€ 4) 2nn+%€

If /3 cos - sind is positive and 0 € (-, ) the value of 0 lies in

5n T 27 T 37m -2r
D|-=2= D -2 =B) | -5 4y | —==,
(5% 2P LY (575

The equation /3 sin x + cosx = 4has
1) only one solution 2) Two Solutions
3).infinitely many solutions 4) No Solution

The general solution of the equation tan + tan40 + tan70 = tanBtan40Otan70 is

1)9:ﬂ,nez Z)O:E,nez S)O:E,nez 4)9:m
2 12 7 4
The general value of ‘0* satisfying tan® + tan20 + /3 tan® tan20 = /3 is

1) (n+1) g 2) (n+1) g 3) (3n+1)§ 4) (3n+1) g
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The general value of ‘0* satisfying the equation tan@ tan(120° + 0) tan(120°-0) =

1) (6n+1) % 2) (3n+1)§ 3) (6n+1)g 4) (2n+2)%

The number of solutions of the equation sin50 = % lying in [0, «] is
1)3 2) 6 3)9 4) 10

If 2tan’0 = sec? 0, then the general value of ¢ is

(a) n7r+% (b) nﬂ'—% (C) nﬂ'i% (d) 2n7ri%

If coto +tan 0 = 2coseco , the general value of o is

(a) nﬂ'i% (b) nﬂ'i% (C) 2n7zi% (d) 2n7zi%

If anmo =tanne, then the general value of ¢ will'be in

(a) A. P. (b)G. P. (c)H. P. (d)  None of these
If sin (%cotej = cos (%tan HJ , then ¢ =
(a) n7r+% (b) 2nz i% (C) nﬂ—% (d) 2nz i%

General value of ¢ satisfying the equation tn?6 +sec26=1 IS

(a) mﬂ,nﬂ+§ (b) mﬂ,nﬂi% (c) mn,nnr% (d) None of these

(Where m and-n are integers)

1 .
— IS

NG

The solution-of the equations x +y = 23—“ and cosx + cosy = % where x and y are real is

1)x=—§,y=n 2)x:11,y=_77E 3)x:n,y:§ 4) doesn't exist

If 45in? xcos® x = 1,then X =

(a) nx (b) nﬂism—é (€)nz+Z  (d) None of these
cos@  sin@ cos@

The solution of the equation |-sing cos0 sing|=0, IS
—cos@ —sinf cos@

(a) 6=nz (b) 9=2nnr% (c) Q:nﬂi(—l)”% (d)e:znnr%
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If sin5x+sin3x+sinx =0, then the value of x other than 0 lying between o <« s%is
T T T T
(a) o (b) T () 3 (d) 7
If tan(7 cos 6) = cot(x sin6) , then sin(@ +%] equals
1 1 1 V3
— b) — — d) =
@) (b) 2 © 5 (d) =
If 1+tan0)(1 +tang)=2, then g+¢4=
(a) 30° (b) 45° (c) 60° (d) 75°
The solutions of the equation 4 cos6 - 3 secO = 2 tan0 are
n 3n n 3n n  3n T 3n
—, 2) - —, 3) —,—7= 4) - —, ——
10" 10 ) 10' 10 )10’ 10 ) 10" 10
The general value of ‘0° satisfying tan® + 4 cot20 + 1 =0 is
T -1 n -1
1)n7t+z,n7t+tan 2 2)nn-z,n7t+tan 2
3) n7t+%,n7t-tan‘1 2 4) 2nni%
The equation sinx +siny +sinz =<3 fOF 0<x <2z, 0<y<2z, 0<z<2r,has
(a) One solution (b) Two sets of solutions
(c) Four sets of solutions © (d) No solution
If ZSin29=3cose,Where 0<0<x2rm, then o=
n In n 5w n In
(a) - (b) T (c) T3 (d) None of these
The value of ¢ in between o° and 360° and satisfying the equation tan0+%:0 is equal to
(a) 6=1502and 300° (b) #=120°and 300° (c) 6=60°and 240° (d) =150°and 330°
The most general value of ¢ satisfying the equations tan6=-1 and cos6 =L2 IS

=

() nr+ % () nz+1y 1= (c) one+ % (d) None of these
4 4 4
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28. The wvalue of olying between 0 and z/2and satisfying the equation
1+sin? 0 cos2 0 4sin46
sin? @ 1+cos? @ 4sin46 |=0
sin? 0 cos2 0 1+4sin46
Tr 11z S V3
(a) Ty (b) R (c) o (d) None of these
29.  J1+sin2A —+/1-sin2A = -2sin A is true if A lies in the intervals

30.

31.

32.

33.

34.

35.

1) 2nn—£, 2nm+ = 2) 2nn+£, 2mc+3—7E
4 4 4 4

3) 2nn+3—n, 2nTc+5—TE 4) 2nn+5—n, 2nrc+7—TE
4 4 4 4

General solution of sin2 0 sec®++/3tan® =0 is

nel TC

1) 0=nn+(-1) E,eznn,nSZ 2) 8=nm, n eZ
3)9=nn+(—1)“+1§, n ez 4)9=n?n, n ez
The most general values of x for which sinx + cosx = a“:“R {1,a’*-4a + 6 }are given by
1 2) 2nm+ = 3 ) L 4) 2nm+ =
) nm ) 2nm > ) nm+( )2 1 ) 2nm 1
The only value of X for which 27"+ 2= 5 21-/¥2 holds, is
(a) fT” (b) %ﬂ (©) = (d) All values of x

If tan 0 + tan 204 tan 30 = tan O tan 20 tan 30 , then the general value of o1is
() in (b) 1~ ©) nesZ ()T
6 3 2
If sin3¢ = 4sina sin(X + a)sin(X —a),then X =
(a) nﬂi% (b) nni% (C) nﬂ'i% (d) nﬂ'i%

The general solution of sin?6sec6++/3tan6=0 IS

(@) o=nz+@)™ %,9=nn,nez (b) 6=nrznez

C) 0=nz+1)y"ZEnez d)o="" hez
(©) (SO :
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36. If cos3x +sin(2x —%TJ =-2, then x = (Where ke Z)
(a) %(6k +1) (b) %(6k 1) (c) %(2k +1)  (d) None of these
37.  If tan(cotx) = cot(tanx) , then sin2x =
T 4 4n
D (@n+1y Dansoe Dana Vanen™ Y
38.  If tanm@ = cotn®, then the G.S. of 6 =

39.

40.

41.

42.

43.

44,

45.

46.

D z(z; i);f) 2)

(2k+1)r .. en+1)r (n+1)n
2(m+n) 3) m +n D

The number of solutions of the given equation tano +seco =3, Where 0<6<2zis
(2) 0 (b)1 (c)2 (d)3

If |[k|=5and 0° <0 <360°, then the number of different solutions of 3 coso + 4sino =k IS

(a) Zero (b) Two (c) One (d) Infinite

The solution of equation cos20+sin6+1=0 lies in the interval

@ [-5.%] (b) (2.3 ] @rF @

T
474

474 44

The number of solution of the equation 2cose*)=5* +5°*, are

(a) No solution (b) One'solution

(c) Two solutions (d) Infinitely many solutions

5z I
4 4

If cot @+ p)=0,then sin@+28)=

(a) sino (b) cos o (C) sin 8 (d) cos2p
If sin2x cos2x.cos4x = A has a solution, then A lies in the interval
1) [-1/2, 1/2] 2) [-1/4, 1/4] 3) [-1/3, 1/3] 4) [-3/4, %]
The equation sin®x+cos®x = a” has real solution, if
Dag(-1,1)u (2,3) ac[-1,%U[1/2,1]
3)ac(-1/2,1/2) U (3/2,2) 4yae(-1/2,1)
If 32 tan® @ = 2cos* a.—3cosa and 3cos20 = 1, then the general value of o is

1) 2nzm, n eZ

2) 2nn4_r2?n, neZ 3) 2nni§, neZ
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If cos20 =2 +1) [cos@ -%] , then the value of ¢ is
(a) 2nz +% (b) 2nx r% (c) 2nx —% (d) None of these

If 2cos?x+3sinx-3=0,0<x<180°, then X =
(a) 30°,90°,150° (b) 60°,120°,180° (c) 0°30°150°  (d) 45°90°,135°

The values of ¢ satisfying sin76 =sin46 —sine and o <o <% are
@33 OF O @5

If o<x<zand g’ x 4g1°x =30 , then X =

(a) /6 (b) z/2 () /4 (d) 3z/4

If cos Asin(A -%J is maximum, then the value of A is equal to

(a) % (b) % (c) % (d) None of these
If 12c0t26 31 cosec 0+32 =0, then the value of sing is

(a) 2 orl ®2or2 (9 Torz  (d):

The general solution of acosx#bsinx=c, Where a b, c are constants

a) x=nm+cos”| — (b) X=2nﬂ—tan'l(gj
® = :
(C) X=2n;r—tan'l(£jicos'l[ < ] (d) X=2n;r+tan'1(2jicos'l[
2 va? +b? a

If 1+sinx+sinx%.... 10 w=4+243,0 <x <z, then
(a) x=% (b) x=%

Tor _ZTor 2~
(c)x=?org (d)x-301’ :
If 5cos20+7sin>0-6=0, then the general value of ¢is
(a) 2nz r% (b) nx r% (c) nz +(—1)”% (d) None of these
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56. If the solution for 60f cospo+cosqo=0,p>0,g>0are in A.P., then the numerically smallest

common difference of A.P. is

(@ = b) 22 (c) .~ (d) —

p+q p+q 2(p+q) p+q

57.  The general value of o for which (1+sina) (1+x%) + X cosa = 0 is an identity in X is ( for

integral values of n)
1) 2nm+ = 2) 2nm—= 3) nm e+~ 4) nTch?)—TE
2 2 2 2
58.  If 1+cos(x-y) = 0 then
I)cosx—cosy=0 2)cosx+cosy=0 3)sinx+siny=0 - 4)cosxtsiny=0
59. If'a'isany real number, the number of roots of cotx -tanx = a in the first quadrant is
1)2 2)0 3)1 4) infinite
60. The values of x between 0 and 2 which satisfy the equation sinx v8cos?x =1 are in
A.P. The common difference of the A.P is

1) /8 2) n/4 3) 3n/8 4) %‘

61. The number of pairs (X, y) satisfying the equations sinx +siny =sin(x+y) @and | x| + y|=11$s
(a)2 (b)4
(c) 6 (d) w

62. The equation 3cosx +4sinx =6 has

(a) Finite solution . (b) Infinite solution(c) One solution (d)  No solution

63. The set of values of x for which the expression lta““;tanzx -1, 108

+tan3Xtan 2X

(a) ¢ (b) =
(c) {nn+%:n = 1,2,3.....} (d){Znn+% ‘n= 1,2,3.....}

64. One root of the equation cosx - x +%:o lies in the interval

ofbd  els] ekl [
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65. The number of values of ¢ in [0, 27] satisfying the equation 2sin>6=4+3 coso are

()0 (b)1 () 2 (d 3

66. For 0<x<2z, match the following

Trigonometric equation Number of solutions

I. tan® X +cot’ x =2 a)?2

II. sin® X —cosx=1/4 b) 0

III. 4sin’ O +6cos’ O =10 c) 1

IV.sinx=1 d)4

1)d,a, b, c 2)d,a, c,b 3)d, b, c;a 4)d, c,a,b

67. A :3sinx+4cosx=7has no solution
R :acos x + b sin x = ¢ has no solution'if |c| > va* +b*

1) Both A and R are true and R iscorrect explanation of A
2) Both A and R are true and R is not correct explanation of A
3) A is true but R is false

4) A is false but R is true
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HINTS AND SOLUTIONS

1. (a) 0=nnta;neZ.

2. (a) cos’x=1- sin’x

3 (a)
4. (©)
5. (d)
6. (d)
\/gsinx+cosX:4
3 . 1
= —sinX+—cosXx=2
2 2
:sin(x+30°):2
7. (b)
8. (d)
9 (a)
10. (b)
11. (c) an’@ =tan’ 0 +1

12. an € =2 cosecd —=> _2 =— !
sin@ siné cos 6

cos@=% Or sinf=0 = 9=2n7ri%01' O=nr.

13. (a) tanmo =tanno = m0=pn+n0:9=(mp7rn)

Hence different values of ¢ are in A.P. with —Z— as common difference.
m-n
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14. (a) We have %cot9=%—%tan9 =tan 0 +cotf =2

= sin20=l=sinZ=0=nr+>.
2 4

2
15. (b) sec 20 = ! =M,
cos20 1—tan’0

2
tan20+l+tan20=
l-tan~ 6
= tanf=0 O tan@ = +/3

NoOw tan6 = 0= 6 =mz, where m is an integer and tane = +43 = tan(¢z/3)= 6 =nx r% , Where n is

an integer. Thus ¢ =mz,nzx r%, where m and n are integers.
16. (d)
17. (a) 4sin* x =1 —cos* x =(1 —cos? x)(1 +cos > X)

= sin? x[4sin® x =1 —(1 —sin® x)]=0

= sin?X[5sin’ X —2]=0 = sinX =0 OF sinx =+/2/5 .

= X=Nrx

18. (b) After solving the determinant 2cos0 =0

= 9=2n7zi%.

19. (C) sin 5X +sin3X +sin X =0
= -—sin3X =sin5X +sin X = 2 sin 3X.cos 2X

= sin3x=0 = Xx=0

1
OT cos 2Xx =——=—cos 2 =COS ﬂ—l
2 3 3

= 2x=2nni(n—£}:>x=nni(£j
3 3
For x € [0,%], :>x=%.

20. (C) tan(z cos 0) = tan(% —7 sin OJ

c.sin@ + cos O =l :>sin(0+£j=L.
2 4) 22

tan 0 + tan ¢ -1

21. (b) (l+tan0)(l+tan¢)=2:>m—

= tan@+d)=1 = 9+¢=% =45°,
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22. (¢)
23. (¢)

24. (a) Given sinx +siny+sinz =3 1s satisfied only when x =y =z-= 37” for x,y,z<[o0, 27].

25. (b) 2-2cos? 0 =3cos b
= 2cos?+3cosf-2=0

~3+49+16 345

= cosf =
4 4

Neglecting (—) sign, we get
cos@=l=cos(£j = 0=mr+Z.
2 3 3

1 1
26. (d)WC have, tan0+f—0 or tan@——f

6 lies in between 0° and 360°

~ 0=150° and 330°.
1 T
27. (¢) tan 6 =—1=tan| 27 - = 0=——cos| 22 - %
( ) an an T 2 s COS ,—2 Cos T 2

Hence general value is 2nz +| 27 - = | = 2z + %
4 4

10 b
28. (a) determinant=| , L1, i
sin®@ cos’@ 1+4sin40

= 1+4sin460+cos’0 +sin’0 =0

= 4sin40=-2 = sin49=_71

= 49:7?” or “T”, (0<40<27)

Since, o<9<% = 0<40<27r = 9:2—2,121—4”.
29.3)
30.(a)
31.(b)

32. (a)Since AM. > G.M. %(2““* +2005%) > ypsinx peos

sin X+cos X

- 2sinx+2casx >22 2

sin X+cos X
+—

- 2sinx +2casx >0 2
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and we know that sin x +cos x = -2

zsinx+2cosx >21—(1/«/E)’ for X:%_

33. (b) tan 0 + tan 20 + tan 30 = tan 6 tan 26 tan 360

tan @ + tan 260 + tan 36 — tan 6 tan 26 tan 36
1-> tan 0 tan 260

tan 660 =

= 0, (from the given condition)
= 60=nr=60=nx/6.

34, (b) 3sing —4sin® o = 4 sino:(sin2 X —sin? a)

2
" sin? x =[§] = sin’ x =sin’ /3
= x=nzztn/3.

35. (b) The given equation can be written as

. 2
s :+\/§tan0=0 = tanBsin@++/3 tan6=0

CoS

tan@(sin0+\/§)=0 = tan0=0 = 0O=nz,nel.

36. (a) We have cos 3x + sin (Zx —%’j:—z

= l+cos3x+l+sin(2x—7?ﬂj=0
2
= (I+cos3Xx)+1—cos 2X—? =0

= 200523—)(+2sin2 X—Z =0
2 3

= cos%x=o and sin(x—%jzo

— 3—X=£,—, ..... and x——:O, T2 = X =—
1 W
cos37x=0 and mn[XfE]:OiSX =2kn+1=%(6k+1),where kez.
37. (b)
38. Ab)

39. (C) sec O +tan 6 = /3

secf —tan 6 =

%
wo-3{ 8- 5] 5wl
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= O=nr +£.
6
-~ Solutions for 0 <9 <2z are % and 7?”.
40. (b) 30059+4sin9=5[%cos€+%sin9}=SCos(9—a)

Wherecosa=i, sino:=i
5 5
NOW 3cosd+4sin0 =k
. 5cos(@—a)=k = cos(@ —a)==1
= 0-a=0°180°=60=qa, 180° +a.
41. (d)We have, cos?@ +sinf+1=0
= 1-sin’@+sinf+1=0
= sin’0-sinf-2=0 => (sin+1)(sind-2)=0

sin6 = 2, Which is not possible and sin6 = -1.

Therefore, solution of given equation lies in the interval (54—”

42. (a) We know 5X+25_X >1, (using AM. > G.M.)

But since cos )< 1

So, there does not exist any solution.
43. (a) Given, cot (o + f)=0= cos(@ + #)=0

= a+p :(2n+1)%,ne |

osin(a + 2B)y=sin(2a +28 —a)=sin[2n+ 1) 7 — o]

=sin(2nr+7r—-a) = sin(r—a)=sina .

44. (b)
45, (b)
46. (b)

47. (b)200529—(\/5+1)0050—1+(\/_f/2il)=()

W2 1)+ /(\/5+1)2—%

4

= cosf=
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= cos@=cos(£j = 9=2nﬂi£.
4 4
(a) 2-2sin®x +3sinx -3 =0
= (2sinx —1)(sinx —-1)=0 = sinx=% OT sinx =1

= x=Z3% T je. 30°150°90°.
6 6 2
(a) sin76 +sinf —sin46 =0
= 2sin46cos30 —sind6 =0

= sin40(2cos 30 -1)=0 = sin46 =0, cos 39=%

Now sin40=0 = 40=7 = 9=%.

and cos39:% = 30=

Wy
U
)

Il
oy

(a) We have, 815" * +81%"* = 30
ut x ==
p 6

Then (81)sin2n/6 +(81)c052n/6 -130

= gD’ +@1’*=30 =30=30
(a) cos Asin(A —Zj =l{sin(2A —ij—sinz}
6) 2 6 6
But sin(ZA —%j—% attain-maximum value at 2A —% - % = A=

(C) 12cot? 6-31 cosecH+32 =0
12(cosec?0 —1)—31cosec @ +32 = 0

(4 cosecO =5)(3.cosecfd—4)=0

N
B|w

cosecO =

& |

B

,%; J. sinf =
Put a=b=c=1, then cos(x —%j:cos%
= x=2nz+ % i% which is given by option (d).

. (d) 1+sinX +sin2 X +...00=4+2y3

L 4423 = sinx=1-—1_
1 —sinXx 4+2\/§
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. @-2Y3) 243 3
= sinx=1- 7 :T:T

55. (b)5—5sin29+7sin29:6 = 2sin’6=1
= sin29=L=sin2 z :9=nﬂi£.
2 4 4

56. (b) Given cos pO = —cosq6 = cos(w +q6)

= pOé=2nrt(x+qH),nel

g nEhr Lenobr
P-4 p+q
Both the solutions form an A.P. ¢ :(22;1(1)” gives us an A.P. with common difference p2”q
and 0= 2"=D7 gives us an A.P. with common difference=—2%. Certainly, —2* <‘ 27 |
P+ p+Q p+q | p-q

57. (b)
58. (b)
59.(c)
60. (b)

61. (¢ 2 sin (X + y)cos —(x ©y) 2 SN (x £y)cos —(x +)
2 2 2 2
sinL(X +Yy)=0, O sinlx =0 Or sinly—O
2 2 2

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

1 1

with x-y=1 or x-y=-1 which gives (3,—3J or [-L11

(_E’EJ 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 xand y.
62. (d) 3cosX+4sinx=6
= 2cos X +isinx =£:> cos(X—9)=£,
5 5 5 5
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[where 0 = cos (3 /5)]

So, that equation has no solution.

63. (a) tan(3x —2x)=tan x =1 = x=n;r+%

64. But this value does not satisfy the given equation. Hence option (a) is the correct er(a)

1 3
f(x)= X—X+—, f0)==>0
(X) = cos 5 0) 2

f[£]=0—£+l= -7 <0, ('.'ﬂ=27—2nearly]

2 2 2

.. One root lies in the interval {o,ﬂ.

65. (a) 2-2cos?0=4+3cos0 = 2cos’O+3cosO+2=0

-3+49-16 @

= cosf = ,
4

which is imaginary, hence no solution.
66. (a)
67. (a)
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