Ex:The solution of
TRIGONOMETRIC EQUATIONS
1
Sin6 :—1, Ta”9:T,is 2] =2n7r+7—”
| SYNOPSIS| 2 3 6
. _ _ 1 Angleg| Sing Cos(
L4 Equations involving one or more than one
, S V3 -1 V3 +1
trignometric ratios of unknown angles are called 159 B B
trignometric equations. 22 2.2
Eq: 3Co0s20+4Cos¢ =0 is trignometric
o o V5 -1 10+2v5
equation in unknown angle '6". 180 — —
L4 Solution of a trigonometric equation: A value
of the unknown angle satisfying the given equation 0 J2 -1 J2 +1
is called the solution of the given equation. Every 225 o2 o2
other coterminal angle of a solution is also
solution of the given trignometric equation. A 10 - 24/5 5 +1
trigonometric equation has infinite solutions. 36° 4 4
L4 Principle Value: If gor x has infinitely many
solutions among them the least value with sign is 540 V5 +1 10-245
called principle value of ¢ or ‘x’. Itis denoted by 4 4
'a'.
1 571’ V2 +1 V2 -1
Ex: Principle value of Siné = 2 is % (z a) 2 22 22
- 1.2z 720 \/10+2£ ¥5 -1
Principle value of Cosé = —5 s 4 4
V3 +1 V3 -1
0
Principle value of Tgng = —1 is —% 75 242 242
10
0 = —_ =
® [TRIGONOMETRIC | GENERAL Tan 15°=2-y3  Tan 225 =21
EQUATION SOLUTION 10
Sing =0 O=nr, ¥V nez Cot15°= 24./3 Cot 225 =2 +1
Cosf =0 9=(2n+l)7—2z, VY nez L The equation has gcos@+hsin@ =c has a
Tand =0 O0=nx,Nnez solution if |C| < \/az +b* .
Sin@=k,-1<k<1| O=nzr+(-1)a,Vnez The equation g cos @ + bsin & = ¢ has no solution
Cosl =k,—1<k <1 =2nrta,V ,
oS o nrtra,Vnez If|C|>W
Tan0 =k,keR O=nr+a,Vnez
, LEVEL-I
L The general solution of Sjn2g = Sin2q (0r)
. 1
Cos?0 = Cos?a (0F) Tan?0 =Tan?c is 1. The principle value of Tané = G
O=nrta.
V4 1 _ﬁ 2 _Z 3 _Z 4) —
Ex: |f Tan20:3:>Tan29:(\/§)2 =Tan2§ ) 4 ) 3 ) 6 ) 6
2. If 2Cos29 =1then 9=—————_
G.S.is 0= nﬂi% 1) 30°, 150° 2) 45°,135°
3) 60°, 120° 4)90°, 180°
g Common Solution of Two Equations. 3. If 4Cos20 =3 then 9= ———_
The common solution is
0.2 ¢:ﬂ+%:%’f 1 T 57 ) 7 37 5 T 2r 4+7r
9=2n7z+¢,where¢e[, 7r] 6’6 )4,4 )3,3 )—2
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4. If Cos20 =Cos®0 then 9 =————— 14.  Cos®++/3Sing=2 then g=————
Vs T 37 T 57 T 2r 4r 5z
Nos 255 g 4oz 13 2) 3 3) 3 43
_ in2 - ___
5 If Cos20 =2Sin"¢ then ¢ = 15. If Sin9+Sin3€+Sin5€=0,0£9£% then
1) +30°  2) +60° 3) +45° 4) +90°
gz____
6. If 3Tang =Coto then 9= —————
1) +30°  2) +60° 3) +45°  4) +15° 1) 0,% 2) 0,% 3) 1,% 4) 2,%
0y _ 0
7. It 3Tan(0-157)=Tan(0+157),0<@ <z then | 1o ¢ g, Sinso = Sin30,0< 0 < = then
O=————— oo
T T T T
1) 5 2) — 3) & 4) % 0% % 27 57 37 0% 27 57
2 4 6 3 1) 16 b 3 t 3 t 6 b 2 2) 16! 3 b 6 !72.
8.  The principle solution of Cosé’:—ﬁ is 3) O,Z,E,z_”,s_”,,[ 4) o,£,2_”,£,2,[
2 6’336 633
3 5 7 17.  If _
1) L4 2) 3 3) o7 4) Iz Cos66 + Cos46 +Cos20 +1=0
6 2 6 6 for 0 <60 <7, then @ =
9. If Tano + Secd = /3, then the principle value of r 571 z 7 37 7 57
1) —,7,7[ 2) E’Z’T’g’?
0+2 |,
( 6)'5 g 287 52 7n x 2n 7 Az 51
)88 8 833 Y999
T T 2r T
1) = 2) = 3) = 4) =
) 3 ) 4 ) 3 ) 2 18. If Cos260.C0s30.Cosf =—for 0< 0 < 7, then 0 =
7 5 37 7 5
10. The principle value of |&+—| where 1)£ - 2) RO O
4 77 2’47466
Sin@ + Cosf =1 is 23_7[5_ﬂ7_ﬂ£2_7[ Z4_5_
z P P )88 8 833 Y99
1)0° 2) = 3) =~ 4) =
3 4 2 19.  If 3Tan*a —10Tan2q + 3 = 0 then principal values
M. If y Sin@=3,y=4(1+Sind),0< 60 <2x then of ‘'« are
f=———— 1) +45° +36° 2) +30°+60°
5 2 5 0 0 0 0
1) ’é% 2) %?ﬂ HnE2 I 3) +75°+36 4) +60°,£15
4 4 2 20. The solution of Sinx + Cosx = 2 is
12.  If Cot® —Tane@ = 2 then principle value of ‘g’ 1)0 2) 212 3) z/4 4) No solution
Vi Vi T 3z
-~ -~ Z = . [ nCot@ zTan@
R 23 g 3 21, If Sln(T)=COS( 2 ] and ¢ is in the first
13. If Tan29=\/§+(\/§—1)Tan9 and ¢ lies in quardant then g =-----
T T T T T a
( 2’2j then g = 1)3 2)5 3)1 4)6
n{ZZ 1ZE 22, If 815" +81°°5°% =30 and osxs% then x=
374 37 4
nEEZ oz ZEZ g 32 7 ar
r T T )63 ) 472 )23 Y7373
3) P 4) )
6 3 12 12
23. If (1+Tan@)1+ Tang)=2, thenf+ ¢ =
1) 30° 2) 459 3) 60° 4)75°
JR. MATHEMATICS 156 TRIGONOMETRIC EQUATIONS




24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

If A and B are acute angles such that SinA=Sin?B
and 2Cos?A=3Cos?B then A=

1) 4
The values of x lying between 0° and 360° which
satisfy the equation Cosec x-2Sin x-1=0 are

1) 30°,240° 2)120°,24Q°

3) 30°,150°,270° 4)90°,135°

If 2Sin2x+Sin?2x=2, 0<x< r, then the values of x
are

25 37 45

7w 37w T 2r
R 23735
g 2227 o ZE 28
)6’3’4 )6’2’3
If Sing +Coso =2, then the principle value of

o3

If Sin(x +28°)= Cos(3x - 78°) then x =

1)37° 2)39° 3) 35° 4)47°

If a is any real number, the number of roots of
Cotx - Tanx = a in the first quadrant is

12 2)0 3)1 4)3

The most general value of g satisfying the

T T
37 435

1 1
i Sinf=— Cosf=——;
equations \/— , \/E is

2
V4 3z
1) 2nm +— 2) 2Nz +—
3 n7z+£ 4 n7r+z
) 6 ) 3

The most general value of ¢ satisfying the

2
equations Secezﬁ and Cot9 =1 is

1)2n7z+% 2) 2n7r+%

3) ¢

4) 2n;r+%

" | soluti ¢ Tan3x —Tan2x 1
e general solution of - on3xTan2x  *°

3) ¢

The general solution of Sin2x=4Cosx is

T T T
nr+— nr+=— nmw+—
1) T 2) T 4) T

1) @n+1)7 2) nx
3) No Solution 4) 2nr

34.

35.

36.

37.

38.

39.

40.

41.

42.

2Sinx 4
Cosx Cosx

The general solution of

1) (2n+1)% 2) nx

3) No Solution

Tan £+A +Tan AL A
4 2 4 2 —\/g,thenthe

general solution of A =

4) 2nx

1) ZnEi% 2) n7z+%
3) 2n7ri% 4) nx

The general solution of Cos?¢ =% is
1 2nﬂi% 2) nﬂi%
3) n;r+% 4) ZnEi%

Tan5x —Tan4x

The general solution of 1+ TanbxTandx _ | 18
a a a
nz+— nr—— nr+—
1) nx 2 2) nm 7 3) ¢ 4) nz 2

The general solution of Sinx = 1/2

1y nz+(1)" %

nﬂ-
3 2) nz+(-1) "

3) niz+(—l)"% 4) nr+

r
4

tan| 2+ |—tan| £ -2 |=2
) 4 2 then the general

solution of x =

1)n7ri% 2) mr—t—% 3) n;z—% & nr

If Cosx = 0 then the general solution of x =
nz

2) —

1) nz 5

3) %’;n is odd 4) No Solution
If SinA = SinB, CosA = CosB then A =

1) nz+B 2) 2nz+B
3) 2nz-B 4) 2nz + B
If 11Sin?x + 7Cos?x = 8 then x=-----
1) nrx— 2) nr+Z
4

4 V4
nrgr+— nmw+=—
3) nx 3 4) nrx >
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1 52. The number of solutions of the equation
43.  Solution of Cot*6 +(\/5 +ﬁj00t9 +1=0 Sin3a = 4Sina.Sin(x + &)Sin(x —a) where
0 <a <z forxinthe interval [0,7] is
1)n;r—%,n;r—% 2) n;r+%,n;r+% 1)1 2)2 3)4 4)5
53. If Tan6+Coto =4 ,then g is
T T
3) nw+— 4) nrw+—
12 4 1 D7 (- = 2) nr+—
343 2 12 12
44.Cos%a + Cos®(120° + o) + Cos®(120° — @) e
T T
then the general solution of ¢ is 3) nT-15 4) nz+(- 1)’76
1) ¢ 2) onr+ X 54.  The solution of the equation
3
V4 V4
3) (2n+1)% 4) nr Tan(z+9j+C0t(Z+9j=4 is given by 0=
45. 3Sinx+4Cosx-6=0 then the general solution of x=
T T T T
1)n7[+(_1)n% 2) n”+(_1)n% 1)n;ri€ 2) n;z—g 3) 2n;zi€ 4)n7r+g
7 55.  Solution of Tanx + Tan(120+x) + Tan (120-x) =0
3) rm+(—1)”§ 4) No Solution is
46. If Tanx+2Tan2x+4Tan4x+8Cot8x=,/3 then the 1) hz 2) hr 3) hr 4) hr
general solution of x = 3 6 4 2
nr+Z nr+
1) n= 3 2) nx 6 56. The general value of g satisfying the equation
T
3) N7+ 4) nx TanoTan(120° + 0)Tan(120° —9):% s
47. If Tanx+Tan2x+Tan8x=Tanx.Tan2x.Tan8x then the 3
general solution of x = x x
1) (6n+1)-— 2) Bn+1)=
VA nr T
nm+= = nr+= 18 3
1) nx 2) nz 4 3) 11 4) 3
48. If TanA+Tan2A+ /3 TanATan2A=,/3 then the 3) (6n+1)% 4 (3n+1)%
) A
general solution of 5 57. If Tanmé = Cotno then the G.Sis g=
nz x i (k +1)z (2k + 1)z
1) —+— 2) Nw+— - A
)3 "9 ) 7%y V) 2(m+n) 2) 2Am+n)
nrx T nrx T
3) 5 18 4) 57 3 2k + 1)z A 2k + 1)z
. . m+n m-—n
49. The solution set of (2Cosx —1)3 +2Cosx)=0 in
the int I i 2
elnterval 0<x <2z Is 58. If x+y=?7r ,then the equation
V1 T 57
N3 2)13773 Cosx+Cosy=3/2 has
1) Unique solution 2) two solutions
5 {15_ﬂ Cos1(_—3j} "= 3) no solution 4) infinite solution
)33 2 ) 4 59. The general solution of the equation
50. The number of solutions of the equation . 2 ;
Sin“6SechH ++/3Tand =0 18
Sin5xCos3x=Sin6xCos2x in the interval [0,7] is in"6Seco +3Tan
1)2 2)3 3)4 4)5 g ( 1),,;r
51. General solution of TangTan20 =1 is 1) e=nr+=1"5 2)0=nz
T nrx T
1) 2n+1)—= 2) —t—
) ( )6 )3 %% 3)9:n;;+(_1)"% 4)19:%r
T nrx T
nr+=— — =
3 Mg N3
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60. If Tanp® = Cotqé then solutions of ¢ are in ----- 67. The values of x is (- z,z) satisfying the equation
progression
1) AP 2) GP 3)HP  4)AGP 1+EZi — 1+ Sin2x are
61. If Tan229= Cot2¢ then the general solution is
7 57 7 3w
1) ———F 2) ——,—
vo-(ffees{5-<) " .
) Z,22% g 22"
) 3" 3 ) 3’3
2) 0= (lj{nﬂ i[ﬁ_aj} 68. The set of values of a for which the equation
2 4 Sin*x + Cos*x = a has a solution is
1 “11] [ 1, 11
o-(Jore3-2) o2 ot eft] o[t
69. If 0 < x <27 thenthe set of values of x satisfying
1 . 2Sin%x+3Sinx =2 is
4) 0=zt S+a
4 2 0 {z 2_”} 2) {1 5_”}
62. If Cosx+Cosy=1 and CosxCosy=1/4 then the G.S 33 66
are 3) {7_” ﬁ} 5 {4_” 5_”}
6 6 3'3
1) x=2n7z4_r£,n e”Z, y=2m7r4_r£,meZ
4 4 70. The most general values of g satisfying the
2) X = 2n7zi%,n eZy= 2mﬂi%,m eZ equation (1+2 sing)? + (ﬁtan 0 _1)z —( are
given by
V3 T T . 17T
3)X=2nﬂ'i€,nez,y=2mﬂ'ig,mez 1) nw+— 2) n;z-+(_l) -
6 6
_ z _ L s 1z
4)x—2n7zi5,neZ,y—2mﬂ15,meZ 3)2n7z+? 4) 2+ ;
63. If y+Cos6 =Sin6 has a real solution then 71. The number of distinct solutions of
1) —J2<y<42 2) y>+2 secO+tan@ =3, 0<O<3r, is
1)2 2)5 3)4 4)3
3 - 4) y<1
)y < V2 )y 72. The number of values of x satisfying the equation
64. If cos20° = k and Cosx=2k?-1, then the possible 2sin? x + 4cos? x = 3 in the interval (0,27[) is
values of x between 0° and 360° are 1) 1 2)2 3)3 4)4
1) 140° 2)40°and 140°
3) 40° and 320° 4)50° and 130° KEY
65. The equation Sin®x+Cos®x = 4 has a solution if
1.3 2.2 3.1 4.4 5.1
" 6[1,1} 2) Ae {lﬂ 6.1 7.2 83 9.1  10.3
2 4 11. 1 12. 3 13.2 14.1 15.1
16. 3 17.2 18.3 19.2 20.4
3) re[-11] 4) 1€ (-22) 21.3 221 23.2 24.2 25.3
66. If Tan(zCos@)= Cot(zSin@) then the value(s) of 26.1  27.4 28.3 29.3 30.2
31.3 32.3 33.1 34.3 35.1
Coslo %) . 36.2 37. 1 38.3 39.2 40.3
05| U= | is (are) 41.2 42,1  43.1 44.1 454
46.2 47.3 48.3 49.2 50. 4
1 1 51.3 52.2 53.2 54.1 55.1
5 2) 2 56.1 57.2 58.3 59.2  60.1
61.3 62. 2 63. 1 64. 3 65. 2
L] 1 66. 3 67.2 68. 3 69. 2 70.3
3 %02 4) 32 711 72.4
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