Ch. # 14 (Solutions of Trigonometric Equations) 559 Key to Algebra & Trigonometry

Chapter No.14

SOLUTIONS OF TRIGONOMETRIC EQUATIONS

Trigonometric Equations:
The equations containing at least one trigonometric functions are called trigonometric
equations. e.g., sinx=2>5, secxX =tanx

Trigonometric equations have an infinite number of solutions due to the periodicity of the
trigonometric functions.

Example 1: Solve the equation: sinx = % Example 2: Solve the equation:
1+cosx=0

. . Q . . . . o TU .
Solution: Since sinx is +ve in | & || quadrant with the reference angle is % Solution: 1+ cosx = 0

For Il Quadrant cosx =—1

x=cos (-1
X=TC—9=TC—£=5—TE+2I1TC ( )
6 6

For | Quadrant

x=0="="149nn
6 6

X=TT = X=7n+2nn

S.S.:{%—FZDTC}U{%—O—QDTC}, neZz S.S.z{n+2nn}, ner

Example 3: Solve the equation: 4cos®’x—-3=0

Solution: 4c08°x-3=0 = 4cos’x=3 =  cos°X LP =  COsX =i§
Since cosx is +ve in | & IV quadrant Since cosx is —ve in Il & Il quadrant
with the reference angle is %: with the reference angle is %:

For | Quadrant I For IV Quadrant For Il Quadrant I For lll Quadrant

e:% Ee:zn—gz% ezn—%:%’“ Ee=n+%=%‘

0="142nn i6:%+2nn 0=2" ; onn i 6:%+2nn
I I

SS. =!% onglu &-FZHTC ) 5—Tc+2nrt ) 7—Tc+2n7t , heZ
6 6 6 6

Example 4: Solve the equation: sinx+cosx =0 .
. P ] Example 5: Solve the equation: sinxcosx = ‘/54
Solution: sinx+cosx =0
sinx = —cosx Solution: sin x cosx — \/%
sin x
COSX:_l = tanx =—1 25inxcosx=\/% = sin2x=\/%
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Since tanx is —ve in Il & IV quadrant Since sin0 is +ve in | & Il quadrant
with the reference angle is %: with the reference angle is %:
For Il Quadrant I For IV Quadrant For | Quadrant I For Il Quadrant
I I
T I i T I T 2%
X=mT—— =X=2TC—— 2x =—+2nm =2X=TE——=—+2HTC
i 4 3 1 3 3
|7 n |
X:—n-l-nTC |X:—T[+DTC X =—+Nnm | X=—+NnNT7
4 ! 6 ! 3

S.S. = 3—7T+n7t U 7—n—i-nn , neZ SS. =X innludlinn , neZ
4 4 6 3

Example 6: Solve the equation: sin2x = cosx

Solution: sin2x =cosXx = 2sinXCosX=c0sX = 2sinxcosx—cosx=0

cosx(2sinx—1)=0 = Either cosx=0 OR 2sinx—-1=0

cosx =0 2ginx =1 = sinxz%

Since cosx is +ve in | & IV quadrant Since sinx is +ve in| & Il quadrant

) /.
with the reference angle is %: with the reference angle is %

For | Quadrant i For Il Quadrant For Ill Quadrant i For IV Quadrant
[ 1
Xx=2 =x:21'c—E x=2 =X:7'c—E
2 I 2 6 I 6
T I 31 T I 510
X =—+2nn | X=—+2n7 X =—+2nn | X=—+2nn
2 : 2 6 : 6

SS. =1 % onnlu 3—n+2nn Ui onntu 5—7t+2nrc , heZ
2 2 6 6

Example 7: Solve the equation: sin’x+cosx=1 | Example 8: Solve the equation: cosecx =+/3 + cotx

Solution: sin®x +cosx =1 Solution: _ 1 _ /3, cosx
9 sin x sin x
l1—-cos"x+cosx=1 . .
9 1:\/§s1nx+cosx = 1—cosx=\/§snlx
—cos” x+cosx =1-1 1-2cosx +cos?’x =3sin®x

—COSX(COSX—1)=0 1—2c0sx+coszx=3(1—coszx)

Either cos=0 OR cosx—-1=0 1-2cosx +cos”x =3—3cos”x
4cos’x—2cosx—-2=0

4cos®x —4cosx+2cosx—2=0
4cosx(cosx—1)+2(cosx—1)=0

Either cosx—-1=0 or 4cosx+2=0
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Since cosx is +ve in | | cosx=1 cosx =1 | 4COSX = -2 = COSX = — 2= cosx = — &
& IV quad. with the | % cog” (1) x=cos” (1) | 4 2
| X=C08 I Since cosx is —ve in Il & lll quadrant
n I x=0& x=2x I
reference angle is E: ! X =2m As, both cosecx & | with the reference angle is T.
i | X= 2n+2nn cotx are not defined | . 3
For | Quad. I For IV Quad. I {2n+2nn} c {Znn} for x=0& x=2n i For Il Quad. i For IV Quad.
T I 0 . I Sox=0 & x=2n |e_ T Ie—n+£
2 I X =an _E I . X=2nm, Vnez are not admissible. I =n 3 I 3
1 1 1 1
T I I 2 I 4
x=§+2nn Ix:g—n+2nn I 1 0=""i9nx | O=—+2nn
1 2 1 1 3 1
[ [ [ [
T 37 271
S.S. = §+2nn U ?+2nn u{2nn},nez S.S. = ?+2nn , neZ

Exercise # 14

Q.1: Find the solutions of the following equations which lie in [0, 27t]:

(i) sinx = 5 (if) cosecO=2 (iii) secx=-2 (iv) cotO= //g
Q.2: Solve the following trigonometric equations:

(i) tan?0-= % (i) cosec? = % (iii) sec?0 = % (iv) cot?0 = %

Find the value of 0 satisfying the following equations:

Q.3: 3tan’0+2J3tan0+1=0 Q.4: tan’0-—sec0-1=0
Q.5: 2sin6+cos’0-1=0 Q.6: 2sin’0-sin6=0
Q.7: 3cos’0-2y3sinBcos0—3sin’0=0 Q.8: 4sin’0-8cosO+1=0
Find the solution sets of the following equations:

Q.9: J3tanx—secx—1=0 Q.10: cos2x =sin3x

Q.11: sec30=sech Q.12: tan20+cot0=10

Q.13: sin2x+sinx=0 Q.14: sin4x—sin2x = cos3x

Q.15: sinx+ cos3x = cosbx Q.16: sin3x+sin2x+sinx=0

Q.17: sin7x-sinx=sin3x Q.18: sinx+sin3x+sin5x=0

Q.19: sin0+sin30+sin50+sin70=0 Q.20: cos0+cos30+cos50+cos70=0

L A 4
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Exercise # 14

Q.1: Find the solutions of the following equations which lie in [0, 27t]:

(i) s1nx=—\/§é (ii) cosecO0=2 (iii) secx=-2 (iv) cot9=$

Solution:
. . ii ecO=2
(l) sinx = _\/% ( ) COS Ce .
Since cosecO is +ve in | & Il quadrant
Since sinx is —ve in lll & IV quadrant . .
with the reference angle is %:
with the reference angle is %:
For Il Quadrant I For IV Quadrant For I Quadrant I For Il Quadrant
I I
T 4r| | T 5m T ! T 5n
X=N+—=|X=—/| | X=20-—=|X=— X=— | X=T——=|X=—
3 3| 1 3 3 6 I 6 6
1 1
(iif) secx=-2 (iv) cotb= %/»
Since secx is —ve in Il & lll quadrant 3
Since cot0 is +ve in | & lll quadrant
with the reference angle is %: ) ]
with the reference angle is %:
1 1
For Il Quadrant : For lll Quadrant For | Quadrant : For lll Quadrant
I I
e 2n| 1 i 47 T I i 47
X=T——=|X=—| | X=T+—=|X=— X =— Il X=T+—=|X=—
3 I 3 3 I 3 3

Q.2: Solve the following trigonometric equations:
(i) tan20-= % (ii) cosec?0 = % (iii) sec?6 = % (iv) cot?0 = %
Solution:

(i) tan®0 :% = Jtan?6 = J_r\/g = tano = 1 and tan6= —1

J3 NE]
Since tanB is +ve in | & Il quadrant Since tanB is —ve in Il & IV quadrant
with the reference angle is %: with the reference angle is %:
For | Quadrant I For lll Quadrant For Il Quadrant I For IV Quadrant
I I
I I
o=" |9:n+£:7_n 0o T _5m l gop_F_11m
6 : 6 6 6 6 : 6 6
0="1+nn =6=7—n+nn 9=5—n+nn I 9=g+nn
6 : 6 I 6

S.S.:{E+nn}u{7—n+nn}u{5—n+nn}u{&+nn}, neZz
6 6 6 6
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(if) cosec’® = 4 = +Jcosec’d = i\/g = cosech = 2 and cosecO = _2
3 3 5B B
Since cosecO is +ve in | & Il quadrant Since cosecO is —ve in lll & IV quadrant
. /. . /.
with the reference angle is A with the reference angle is A
For | Quadrant I For Il Quadrant For lll Quadrant I For IV Quadrant
I I
=" lgog_Z_28 . lg—on- 5"
3 ! 3 3 3 ! 3 3
1 2 4 1
0==+2nn I9=—n+2nn 0=""1 onn ! 9=5—n+2nn
i 3 3 i 3
SS. =l Eonntu @+2nn U ﬂ+2nn U @+2nn , neZ
3 3 3 3
4 4 2 2
(1il) sec’0== = \/sec” 0 zi\/: = secO=— and sech=-——"F
3 3 J3 J3
Since secx is +ve in | & IV quadrant Since secx is —ve in Il & lll quadrant
. /. . /.
with the reference angle is % with the reference angle is %
For | Quadrant I For IV Quadrant For Il Quadrant I For Ill Quadrant
I I
o="= lo=2n-= o-n_L_20 log—n T
6 : 6 6 6 : 6 6
0="ionr 1o=11% ong 0=2" 4 onn lo="", onn
6 : 6 6 !
i 51 n
SS.=1—+2nn;Uus—+2nn,;Ui—+2nnUs—+2nny, ne’z
6 6 6
(iv) cot?o-= 1 = \Jcot? 0 = i\/I = cotO = L and cot6= 1
3 3 73 73

Since cot0 is +ve in | & Ill quadrant

with the reference angle is %:

For | Quadrant For Ill Quadrant

0=r+—=
3

i
I
. I
0=" |
3 I
I
I 9=4—n+nrc
I

0="1+nn
3

Since cot0O is —ve in Il & IV quadrant

with the reference angle is %:

For Il Quadrant For IV Quadrant

|

|

|

_ |
G—TC—— 1
3 I

|

|

|

!

T 0=2n—=
3
9:2—714-1'17-5 9=5—n+1’1ﬂ:
3 3

SS. =4 inrlu ﬂ+nn U 2—n+nn U 5—n+nn}, nez
3 3 3 3
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Find the values of 0 satisfying the following equations:

Q.3: 3tan29+2\/§tan9+1=0 Q.4: tan’0-sech-1=0
s 2 _
Solution: Here a=3, b=2y3, c=1 Solution: tan”0-sec6-1=0
sec’0—-1-sec0-1=0 = sec’0-sec0-2=0
. , -b++/b* -4
By using quadratic fﬂ"m"h:tan@:TaC sec®’0—2secO+secO—-2=0 by factorization
5 7 > sec’O(sec®—2)+1(secH—-2)=0
_ + _
tan = 2 3_\/(2 8) 4(3)(1) (secO—2)(secO+1)=0
23) Either OR
23+\12-12 23 -1 i
tan0 = 5 = o :T 0» 9_1 Isec@:—]
: . . ’ e D) I cosf=-1
Since tan@ is —ve in Il & IV quadrant Since cosO is +ve in | & IV quadrant | 0 =cos™'(~1)
. . Iy
with the reference angle is %: with the reference angle is %: I 0=mn+2nmn
. | | 0=2nn+n
For Il Quadrant : For IV Quadrant For | Quadrant : For IV Quadrant : 9:(2n+1)n
I I I
g n_ T _2T =9:2R_E:& o=" :ezzn_£=5_ﬂ I
6 6 | 6 6 3 i 33
S5n I 1in ™ I~ 5¢ '
6 I 3 i 3 I
51 47 T 51
S.S= ?Jrnn U ?+nn , ne’ S.S. = §+2nn v §+2nn u{(2n+1)n}, ne’z
Q.5: 2sin6+cos’0-1=0 Q.6: 2sin*0-sin6=0
Solution: 2sin®+cos*0-1=0 Solution: 2sin*0—-sinf=0 = sin6(2sin6—1) =0
. I
2sin9+/1/—sin26—/1/20 sin@=0 i = Sine:%
_ain-l
25in6-sin’6 =0 0=sin"(0) I Since sinx is +ve in | & Il quadrant
. o _ 06=0 |
sin0(2-sin0)=0 | with the reference angle is %:
Either sin®=0 OR 2 -sinf=0 | 9=0+n7 ! |
0=nm : For | Quadrant : For Il Quadrant
. | . | |
sinf0=0 :2—s1n9=0 IG:E : 0=n_=
0=sin(0) |sin0=2 16 . 6
I I I
0=0 : Which is not possible | 6=—+2nn I 6 :§+2nn
0=nn - —1<sinf<1 : !
| | |
b 5T
S.S.={:mc, ‘v’nez}, neZ S.S.z{nn}u{g+2nn}u{g+2nn}, neZ
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SOLUTION OF EXERCISE # 14

Q.7: 3cos’0-2/3sinBcos@-3sin’0=0 |[Q.8 4sin’0-8cosH+1=0
Solution: 3cos® 6 — 2y/3sinfcos®—3sin?=0 | Selution: 4sin”0—8cos0+1=0
3¢0s”0— 33 sinBcosO + /3 sinOcosH—3sinH =0 4(1-cos*6)—8cos0+1=0

4c0s>0+8cos0—-5=0
30056(0056—@sin6)+\/gsine(cose—x/gsine):O 408’ 0+10c0s0— 20080 —5 — 0

(COS@—\/gsine)(3cose+\/§sin9)=0 2c0s6(2cosO+5)—1(2cos0+5)=0
(200s9+5)(2cose—1):O
Either cos0-+/3sin6=0 OR 3cos0++3sin0=0 | Either 2cos6+5=0 OR 2cos6_1=0

I
cos0 =+/3sin6 J/3sin6 =-3cos0 2cos0+5=0 I cosezl
2cos0=-5 I 92
tan0 = L tanez_\/g |
\/g 5 | 1
Si t i inll COSB:_E l 9=cos| = |=60°=2
Since tanx is +ve in | ince tanxis —vein oG —2 5 ! 2 3
. [ —~ [ , ,
& Il quad.with the & IV quad.with e Whichis not I Since cosx is +ve in | & IV quad.
. is T/ - . ) )
reference angle is %: reference angle is A possible | with the reference angle is %:
: : —1<cos0<1 I |
For | Quad. | For Il Quad. For Il Quad. | For IV Quad. | For | Quadrant | For IV Quadrant
I I I I
T 1 T T 1 I 1 T 1 n 5%
0=— O=n+— == 0=2n—— i N 0=97—— =22
6 I =T O=m-3 177573 10=3 I
I I I I
T n 21 on T 571
-z 1p="" L 2% 1 =" 1g-T 1 0="+2
0 6+n7c Ie 6+mc 0= +nm I 3+n1t I 6_3+2nn I 3+ nmw

S.S.={E+nn}U{E+nn}u{ﬁ+nn}u{5—n+nn}, neZ SS.=!Ziongly 5—n+2nn , neZ
6 6 3 3 3 3

Find the solution sets of the following equations:
Q.9: J3tanx—secx—1=0

Solution: \/gtanx—secx—1=0 = \/gtanx:1+secx = (\/gtanx)z:(1+secx)2

3tan®x =1+sec’x+2secx — 3(seczx—1)=1+seczx+2secx
3sec’x—3—-1-sec’x—2secx=0 = 2sec’x—2secx—-4=0
sec’x—secx—2=0 = sec’x—2secx+secx—2=0

= secx(secx—2)+1(secx—2)=0 = (secx—Z)(secx+1)=O

X=n+2nn, Vnez

Either secx—2=0 OR secx+1=0

[ - _
secx =2 = cosx=% | secx = 1

1 cosx =—1

Since cosx is +ve in | & IV quadrant with the reference angle is %: i x = cos™ (1)
I

For | Quadrant For | Quadrant : X=T
I
I
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x=C= x=_+2nn x=2n-% = x="" 4 9ng
3 3 3 3

It is not admissible

- it does not satisfied the given eq.

S.S.:{g+2nn}u{n+2nn}, neZz

Q.10: cos2x =sin3x

Solution: cos 2x = sin 3x
cos”x —sin®x = 3sinx —4sin’ x 4231
1-sin®*x-sin®*x - 3sinx +4sin’x =0 1| 4 2 -1
4sin’x —2sin*x - 3sinx+1=0 142 -1l0

By synthetic division, we have:

The above equation is satisfied by: sinx =1 = X = g+ 2nn, Vnez

& 4sin’x+2sinx—-1=0

~b ++/b? —4ac

By using quadratic formula: sinx = Here a=4,b=2, c=-1

2a
sinx — ‘2i\/(2)2 4D 244416 2+ax5 2425 2(—1i\5) L1445
Either sinx = _11\/3 OR sidx = —1;\/5

x =sin™’ ~1-V5 = X=54°=3_TE
4 10

Since sinx is —ve in Il & IV quadrant

. _1[—1+«/3
X = sin

— x =180°= -~
4 10

Since sinx is +ve in | & Il quadrant 3

. . 9m
with the reference angle is —:
: T 10
with the reference angle is E

For | Quadrant For Il Quadrant For Ill Quadrant For IV Quadrant
T T 37 37

X =— X=mT—— X=m+— X=2n——
10 10 10 10

X:l+2nn x:%+2nn x:@+2nn X:&+2DTE
10 10 10 10
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SS. =X onntulEyonntu %-I-Znn U @-I-Znn U &+2nn , neZ
2 10 10 10 10

Q.11: sec30=secH

1 1
cos30 cosO
cos30=co0s0 = cos30—-cos0=0

—2sin M sin M =0
2 2

—2sin20sin® =0

Solution: sec30 =secH =

20 =nt = 0 =L
2

Either sin20=0 OR sin6=0
I
20 =sin* (O) 1 0= sin! (O)
I
l 0=nn
I
|

S.S. = {%} u{nn}, ne’Z

Q.12: tan20+cot0=0

Solution: tan20+cot6=0
tan20 =—-cotf = sin 20 =— c9s@
cos 20 s o

sin20s1in 0 = —cos20cos 0
sin20sin 0+ cos20cosO0 =0
c0s20c0s0+s1in20s1n0=0

cos (29 — 6) -0 { cos(a+B)= }

cos a cosPB+sinasinf

cos0=0

6=cos'(0) = 6=(2n +1)g

S.S. = {(Qn +1)g}, neZ

sin2x+sinx=0

Q.13:

Solution: sin2x+sinx =0
2sinxcosx+sinx =0 - {sin2x = 2sinxcosx}
sinx(2cosx +1) =0

Either sinx=0 OR 2cosx+1=0

sinx=0 | 9cosx=-1 = cosx:—%
X:sin’l(O) . . .

Since cosx is —ve in Il & lll quad.
X =N7

. LT
with the reference angle is —:

For Il Quadrant For Il Quadrant

I
I
I
T I T
X=T—— I X=7T+—
3 I
I an
x=2§+2nn | x=—+2nn
I

S.S. = {nn} u{z—;+2nn}u{4—;+2nn}, ne’z

sin4x —sin2x = cos 3x

Q.14:

Solution: sin4x —sin 2x = cos 3x

4x+2x ) . (4x-2x
2cos 5 sin 5 = cos3x

2cos3xsinx —cos3x=0 = cos3x(2sinx—1) =0

Either cos3x =0 OR 2sinx-1=0

3x =cos ™ (0)

. . 1
2sinx=1 = sInx =§

T
8x = (2n+1)§ Since sinx is +ve in | & Il quad.

1
I
I
I
I
I
I
I
o | . . T
X = (2n+1)— 1 with the reference angle is —:
6 | 6
I
I
I
I
I
I
I
I
I
I
I

For | Quadrant For Il Quadrant

T

X= X=T-—

+2nm X=—+2nn

I
I
I
I
I
I
I
I
X I
I

ola ola

SS.= {(Zn +1)%} u{g+ 2nn} U {%n+ Znn}, ne’Z
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sinx + cos3x = coshHx

Q.15:
Solution: sinx + cos3xX = cosbdx

sln X = cosbx — cos 3x
. . [(Bbx+3x) . (bx-3x
sinxX = —-2s1n sin
2 2
sinx = -2sin4xsinxX = sinx + 2sin4xsinx =0

sinx(1+25in4x):0

Either sinx =0 OR

1+2sin4x =0

sin3x+sin2x+sinx=0

Q.16:
Solution: sin3x +sin2x+sinx =0

sin3x+sinx+sin2x =0
2sin(3X2+chos(3X2_X]+sin2x =0

2sin2xcosx+sin2x =0

sin2x(2003x+1) =0

Either sin2x =0 OR 2cosx+1=0

sinx =0 I 1 sin2x =0 I 1
) I 2sindx=-1 = sindx=--— - | 2cosx=-1 = X=COS_1(——j
x =sin"' (0)] 2 2x =sin™(0) | 2
X = nr i Since sinx is —ve in Il & IV quad. 9% = It i Since cosx is —ve in Il & Il quad.
([ P [ . W
| with the reference angle is 5 _nn | with the reference angle is gz
I 2 I
I For lll Quadrant I For IV Quadrant i For Il Quad. i For Il Quad.
I I
=4X=Tc-|—E =4x=2rc—E Ixzn_ﬁ =X=Tc+E
| 6 | | | 3
I T I 1lrn I I _4n
i 4X=E+2HTC i 4x—?+2nn i X:—n+2nn i X = 3 +92n7
! 7x nn I 11t nn I I
| X=o t— (X uty | |
7 11 2 4
S.8.={nnj U AR AT ez 88 =2 OIS Lonplud 2 fong!t neZ
24 2 24 2 2 3 3
Q.17: sin7x-sinx=sin3x Q.18: sinx+sin3dx+sinbdx=0

sin7x —sinx = sin 3x

2cos Tx+x sin x-x =s1n 3x
2 2

2cos4xsin3x —sindx =0
sin 3X(200$4X —1) =0

Solution:

Either sin3x =0 OR 2cos4x-1=0
sin3x=0 | 1
.l 2c084x=1 = cosdx=—
3x =sin (O):
3% = n1 | Since cos4x is +ve in | & IV quad.
I
X = n_Sn i with the reference angle is E:
I

sinbx +sinx +sindx =0

2sin BX +X cos BX —X +sin3x =0
2 2

2sin3xcos2x +sin3dx =0

sin3x(2cos2x +1) =0
Either, sin3x=0 OR

Solution:

2cos2x+1=0

sin3x =0 I 1
. I 2co82x=-1 = cos2x=-——
3x = sin (0) : 2
3x = nn | Since cos2x is —ve in Il & Il quad.
I
x =21 I with the reference angle is E:
3 : 3
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For | Quadrant | For IV Quadrant
I

i
|
=4x=E =4x:27'c—E
I 3 I 3
I I
=4x:£+2n7t =4x=5—n+2nn
! 3 . 12
| _m ot | _5t nn
1712 2 17 120 2
1 1
nn T nmn ST nw
S.S. = Ud—+—3rUs—+—¢, neZ
3 12 2 12 2

For Il Quadrant I For Ill Quadrant

|
|
! T I T
=2x=n—— | 2X=m+—
I 3 I 3

2
I 2x =% 4 onn I 2x=g+2nn
)
I X=£+nﬂ? I Xzﬁ-}nn
o 8

S.S. = {r;n}u{g+nn}u{2§+nn}, neZz

Q.19: sin0+sin30+sinb50+sin70=0
Solution: sin® +sin30+sin50+sin760 =0

[sin 70 + sin 6]+[sin 50 + sin 36] =0

{ . (7e+ej [79—6)} { . (5e+3ej (59—39]}
2sin cos| —— | [+] 2s1n cos =0
2 2 2 2
2s1in40cos30+2sin40cos0 =0

2sin46[ cos 30 +cos6]=0

2sin 40 {2 cos ( 36; ejcos (?ﬂ =0

4s1in40cos20cos0=0

9=(2n+1)§

Either OR OR
sin40=0 i c0s20=0 i cos0=0

_ I I
40=n1 1 9g-(2+1)E To=(2n+1)2
nn I 2 2

0=—= I I

4 | |

I I

I I

S.S.z{%} {(2n+1)} {2n+1

wl:\
Y
=
m
N

Q.20: cosB+cos30+cosbH0+cos70=0
Solution: cos0 + cos30+cosb50+cos70=0
[cosT70 + cos O] +[cos 50 + cos 30] =

0
70+60 70-0 50+30 50-30
208 oS +2c0s oS =0
2 2 2 2
2c0s40cos30+2cos40cos0=0
2cos 46[cos 30 + cos 9] =0

2cos46{2cos(392+ e]cos(ge; eﬂ =0

4cos40cos20cos6=0
Either OR OR

cos40=0 cos20=0

cos0=0

40:(2n+1)g 20 =(2n+1)g 0= (2n+1)g

9:(2”1)% 9=(2n+1)g

S {(Zn+1)g}u{(2n+1)§}U{(2n+1)g}, ne’
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Ch. # 14 (Solutions of Trigonometric Equations) 570 Key to Algebra & Trigonometry

OBJECTIVE TYPE QUESTIONS

CHOOSE THE CORRECT ANSWER:

1. An equation containing at least one trigonometric function is called equation:
[a] Algebraic [b] Exponential [c] Trigonometric [d] None of these
2. If the Reference angle is 0, then solution in third quadrant is:
[a] o [b] =-6 [c] n+6 [d] 2n—-06
3. If the Reference angle is 0, then solution in second quadrant is:
[a] o [b] =-6 [c] n+6 [d] 2n—-6
4. If sinx = ﬁ , then reference angle is: [a] r [b] r [c] r [d] kil
2 2 3 4 6
1 T T T b
5. If =—, then reference angle is: [a = b = c = d =
cosx= gei:fa] > Bl > €@ T @ ©
6. If tanx =-1, then reference angle is: [a] g [b] g [c] g [d] %
7. If secx = -2, then reference angleis: [a] % [b] g [c] —g [d] g
8. If cscx =2, then reference angleis: [a] % [b] g [c] g [d] g
1 T T T b4
9. If cot® x = —, then reference angleis: [a = b = c = d =
cot* x =7 geis: fa]l 2 Bl I €] X @ =
10. Solutionsetof 1+ cosx=0is: [a] {% + 2nn} [b] {rx+2nn} [€] {%ﬁ + 2nn} [d] {—g + 2nn}
1 n 7 T 571 T T T 21
11. If si =—,thenx=? a —,— b] =,=— cl —— d —,—
SIE= [l 55 B g5 Mo 55 M35
12. i sinx=-"3, thensolutionis:  [a] TO% [b] 5T [ E g TT
2 6 6 3° 3 6 6 3 3
13.  Ifsec’0= g then tan® 0 = ? [a] % [b] —é [c] % [d] —§
2n 2n i
14. tan™'(-v3)=? a — b e (o] - d -
an” (~3) I R I O I

15. Thesolution setof tanx = 0is given by:[a]  {2nn} [b] {n+2nx} [c] {nn}  [d] {3nnr}

16. Trigonometric equation has solutions: [a] 0 [b] 1 [c] 2 [d] Infinite
17.  The equation cos® x = % has: a] One [b] Two [c] Four [d] Infinite
1 T 2n n 1ln Y 4t 5w
18. If sinx=-—,thenx=? a] —, — b] — — [c] =, — d —, —
SIE=TY el 3.5 B 5= o 55 M3
19. The solution of equation 1 + cos 0 = 0 are in quadrants:
[@] land IV [b] hand 1N [eland IV [d] None of these
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Ch. # 14 (Solutions of Trigonometric Equations) 571 Key to Algebra & Trigonometry

OBJECTIVE TYPE QUESTIONS

. .1, .
20. The solution of equation E+ sin® = 0 are in quadrants:

[a] &IV [b] &1 [c]in &IV [dln&lv
21. The solution of the equationtanx = % are in quadrants:

[@] land II [b] and I [eland IV [d] land IV
22. The solution set of the equation cos x — 1 = 0 in the interval [0, 2n] is:

[a] [b] 0, 2r [c] = (a1 3
23. The solution set of the equation cosec 6 = 2 in the interval [0, 2x] is:

T n bm T 2n n 3n
al =, = b] 1=, — cl =, — d] .=, =
fal {2, %) 1 {%. > SRS @ {%, %)

24. The Solution set of the equation tan 2x = 1 in the interval [0, 2x] is:

T 571 T BTm T 3n T 9n
al] {—, — b] 1=, — cli—, — d] {—, —
fal {2, %%} 81 {5 ) fe1 {. %%} @ |, %)

25. If sinx=§ and x [0, 2n] thenx="?

T 2% T 3% bn 4rn Tn bn
a] —,— b] =, =— c] —, — d] —, —
[]33 []44 []3 3 []66

26. If cos 2x = 0, then solution in 1°' quadrant is:
[a] 30° [b] 45° [c] 60° [d] 15°

27. |If sinx= % , then x is a member of:

[a] [0, 7] [bl[-%, 0] [c] [x, 2x] [d] E + nn}
28. |If tanx =-1, then general value of x is:
[a] {37:‘ . nn} [b] {%“ , nn} [c] {g ; nn} [d] {g ; nn}
ANSWER KEYS
1 c 2 c 3 b 4 b 5 c 6 c 7 b
8 a 9 d 10 b 11 b 12 b 13 b 14 d
15 c 16 d 17 d 18 b 19 d 20 c 21 b
22 b 23 b 24 d 25 a 26 b 27 a 28 a
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Ch. # 14 (Solutions of Trigonometric Equations) 572
FREQUENTLY ASKED AND IMPORTANT QUESTIONS

Key to Algebra & Trigonometry

MODEL TEST CHAPTER NO. 14

Time Allowed: 45 Minutes

Maximum Marks:25

Choose the correct answer:

If cosx = —%, then reference angle is: [a] g [b] —g

If sinx+cosx=0,thenx=? [a] g [b] —g
If the Reference angle is 0, then solution in fourth quadrant is:
[a] o [b] =-6 [c] n+6

. . 1 .. .
Solution of equation tanx = — liein:

NE]

[a] | and Il quad. [b] I and lll quad.

ais  miEy @

[e] l and IV quad.
The solution set of the equation cosec 8 = 2 in the interval [0, 2x] is:

[c] s [d] %

3n 3n
[c] e [d] I+nn
[d] 2n-0

[d] I and IV quad.

‘ Q.2: Write short answers to any five(05) questions:

2x05=10

(i) Solve the trigonometric equation: sinx+cosx =0. (ii) Find the value of 0 satisfying the equation:
2sin’@-sin@=0. (iii) Solve the trigonometric equation: 1+cosx=0. (iv) Solve the trigonometric

. . 3 . . . . 1 .. . .
equation: sinxcosx = % (v) Solve the trigonometric equation: sinx = 5 .(vi) Solve the trigonometric

equation: secx = —2. (Vii) Find the value of 0 satisfying the equation: 2sin8+cos’6-1=0.

‘Attempt any one question:

1x10=10

Q.3

Q.4

[a]: Find the value of 0 satisfying the equation: tan*60—sec6+1=0.

[b]: Solve the trigonometric equation: tan®60 = A ;

[a]:  Solve the trigonometric equation: cos2x =sin3x.

[b]: Solve the trigonometric equation: sinf +sin30+sin50+sin70=0.

L A 4
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