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Chapter 14
Solution of Trigonometric
Equations
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Q.1 Find the solution of the following equations which lie in [0, 27|

__¥3
1
iv. cotf = —
K |
Solution:

v
I. sinxy = -T

Since, the value of "sinx’ s '-ve’ so, either sinx lie In lll or IV quadrant

: V3
x =sin~! (—)
2
- f)
sin (2
/3

In Il Qquadrent

4n Swm

Hence, S$.S = {?,—3'}

. cosec O = 2

sinf =

N -

Since, the value of 'sinf’is '+ve' so, either sinf lie in | or |l quadrant.

6 =sin"*(1/2)

—J
9_6

. cosecO = 2

Exercise 14
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mnm 1 QuaQrani
0 =n/6

In Il Quadrant

Hence, $.S = {1; 5 %}

ii. So secx = -2

l

LOS L ===
2

Since, the value of cosx 1s '-ve' so either cos x lie in |l or lll quadrant

!

COSX = —
-
- " (l) W
X = COS - -
7 - 3
In Il quaadront
1 4 IR P4,
XSl — i —
3 3 3
In Il quadrant
— 1 4 — ISA+R — S} 4
X=A+-—= T

Hence, $.S = {i:-%}

Q.2 Solve the following trigonomefric equations:

1
I. tan< @ = - ii. cosec? @ = -

Solution:

2p_1
I. tan 6—3

|
tanf = +—
v3

4
iii. sec? @ = = iv. cot? @ =
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€ = tan™* (3)

Since, the volue of 'tan @' is +ve either tané lie in | or lll quadrant

6 =n/6
In | quadront
6 =n/6

In Il quadrant

. n_brem _7m
9_"+6- 6 6
V3
(309='—7

g =tan™? (- ?)

Since, the value of tan@ is '-ve' eithertan@ lie in |l or IV quadrant

In Il quadrant

In IV quadrant

Hence, 5.5 = {2,222}

ii. cosec? @ =

3
cosec b = j;

cosec O = + ?

| W

sinf = i%

: 2
sme--v,—g-

Since, the volue of sin@is ‘+ve' so, either siné lie in | or Il quadrant
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0 =sin™ (%) =3
In | quadront
6 =n/3

In Il quadront

: 2
Sinfl = ——
v3

Since, the value of sind 1s '-ve’ so, either, sin@ lie in lll or IV quadrant

In Il Quadrant

3
iii sec29=:

3 3
secl = = _i-.'TZ
sec6=:':i

V3

2
C0$9=—=

v3

Since, the value of cos 8 is’ + ve’ either cos @ lie in | or IV quadrant
_ -1f£\_K
6 = cos ( ﬁ) =<

In | quadraont

n
g

In IV quadrant
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Since, the volue of cos 8 is '-ve' either cos @ lie in lll or IV quadrant

=aae- 12} =%
0= cos™ (2) =
In Il quadrant

I P

O=n 6 6

4 n
2] —ﬂ'+g—“;-
X S T 11n
Hence. $.5 = ;'T'T'T]
iv. cot’ @ =-§
]
cotf = i-ﬁ
tanf = +3
tanf = V3

Since, the value of tan @ is '+ve' either tané lie in | or lll guadrant
8 = tan~(y3)
8 =m/3

In I quadrant
8 =m/3

In Il quadrant

tanf = —v3

Since, the value of tan @ is '-ve' eithertan@ lie in ll or IV quadrant
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v = tan"w'.s) - /3

In Il quadraont

X 4% 2n Sx}

Hence, $.$ = 333

Find the values of @ satisfying the following equations:

Solution:

3.3tan’0 +2V3tanf +1 =10

Put tan@ = x

3x2 4+ 2V3x+1=0

(V3x)" +2(V3x)(1) + (1)* =
(V3x+1) =0
Vix+1=0
x=-1/V3

Therefore tan@ = —1/V3

Since, the volue of tan@is '-ve' so, either tan@ e in Il or IV quadraont
Tan 6 = 1/\/§
— -3(3)\ _
f = tan (\5) =n/6

In Il quadrant

In IV quadrant

www.topstudyworld.com



www.topstudyworld.com Mathematics

4.tan’0 —sec6-1=0
Solution:
(sec?@ —1)—secfd -1=0
sec’@ —sec@ -2=0
sectl = x
x*=x—=2=0
X =2x+x-2=0
x(x—-—2)+1(x—-2)=0
x+1=0 or x—2=0
x=-1 x=2
Therefore
secx=-1 and secx=2
secx = —1
Since, the value of secx Is —ve, so either sec x lie in |l or |l quadrant

¥ =i(sec™*)(1) =0;

In Il quadrant
=04+nm=n
In Il quadrant
=ng-0=n
secx = 2

Since, the value of secx Is +ve, so either secx lie in | or IV quadrant

x =sec(2)=n/3
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n 1 quaarani

X=0+=-==
3 3

In IV quadrant

Hence, S.S = {%n%‘-}

5.2sin@® —cos’0-1=0
2sinf + (=sin‘8+1)-1=0
2sin@ —sin“0 =0

sin‘@ —2sinf =0

Letsinf = x
xt=2x=0
X(x—=2)=0
x=0 or x=2=0
X =2
Therefore,
sinf =0

@ =sin"'(0)=0,n
and
sin@ = 2
not possible since of value of sinf lie -1 <6 < -1

Hence, $.5 = {0, i}

6. 2sin’ —sin =0
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SINTLHIND = 1) =V
sinf =0 or2sinf—-1=0
0 = sin~?(0)
0=0n
and
2sinf—-1=0
sinf =1/2
6 = sin™! (%-)
=n/6
Since, the value of siné is +ve, so it lie in | or Il quadrant

In Il quadrant

0=n—%=5n/6

“
M

-

0

@

v
W
|
——
S
o |
~
ailE)

7. 3cos20—2vV3 sinf@cosf —3sin’6 =0
Divide the equation by sin‘ @

3cos° @ sin@ cosh  3sin‘@
-2\3 = ()

sin‘ @ sin‘ @ sin® @

3cot? 0 —2y3cotf—3=0

Let cotf = x
3x2-2V3x-3=0

By quadrant formula

g =30 —2\@;(: = =3

_ 2V3#Y12436
g

— 2\514\5
6
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enner

— 2\6‘*4\/3 — Zﬁ-‘vr:;

. 6 ’ x — 6

6V3 -2V3 =3
== =V3 . ==
= V3 : ) |
N o 3 o \(3
sO,cotf@ =3 , cotg m =1

/ V3

cotf = V3

since the value of cot 8 is +ve, so, either cot lies in | or Il guadrant

8 = cot™!(V3)
6="/¢

In | quadrant
0="/¢

In Il quadrant

O=n+T/ =77/c
and cotf = — —

v3

Since, the value of cot8 is -ve, so either cot 8 lies in Il or IV quadrant

0 = col( : )
Y3
0 ="/
In Il quadrant

0=,,_n/3=2n/3

In IV quadront

bnr —nn
p— -— | — | — 5
0 =2n Tl’/3 = 3 = “/3

Hence S.S — [n/6 . 2”/3 - 7"/6 . 5”/3}
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Q8. 4sin“f#-8cosfh+1 =0
Solution
4(1 —cos’8)—8cosf8+1 =0
4 —4cos’0—8cosf+1 =0
—4cos‘0@ —8cosB+5 =0
4cos*@ +8cos@ -5 =0
let cosf@ =x
then 4x¢+8x-5=0
4x° +10x—2x—-5=10
2x(2x+5)-12x+5) =0
2x—-1)2x+1)=0
2x—1=0 : 2x+5=0
2x = 1 ; 2x=‘5/2
x=1/2 ; x=""5/2
Therefore cos @ = 1/2

Since, the value of cos 8 is +ve either cos 8 lies in | or IV quadrant

0= cos"(l/z) =T/a

In | quadrant

9=7T/3

In IV quadrant

And

Since the value of cos 8 lies between -1 < x < -1

oX—-%
0=2m—Tf3="" =50

x ="/,  (not possible)
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Hence 5.5= {"/3,%/5

Q9. "3tanx ~secx~1=0

Solution

\ﬁtanx —secx +1

squanng both sides

(\!3t:an::r)2 = (secx + 1)°

3tan‘x =sec’x + 2secx + 1
-3 4+ 3sec’x =sec’x + 2secx + 1
3sec’x —sec’x - 2xsec—-3-1=0
2sec’x —2secx—4=0
2(sec’x —secx—2) =0
sec’ —x—secx—2=0
Let secx =y
y‘!=y=-2=0
yée—=2y+y—-2=0
yiy—-2)+1(y—-2)=0
-2)y+1)=0

either, y—-2=0 .. y+1=0

x = cos™" (%) =T/ &(2n —T/3)

x =13,/
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JNCE; INey NAve Q Pernoa or L1

So, x=%[142nm; & 5”/3 + 2nn
and

secx = —]

cosx = —1

x=cos"'(-1)=m
Since, they have a pericd of 2n

X=m+2nn

Hence $.5= {n + 2nm} U {7/ + 2nm} U {5“/3 - Zmr}

Q10.cos 2x = sin 3x
Solution

We know that
cos2x = 1— 2sin3x

and sin3x = 3sinx — 4sin’ x
By putting the value in equaction

1—2sin“x =3sinx—4sin’ x
4sinx —2sinx—3sinx+1=0
Let sinx =y

Then 4y? =2y =-3y+1=0
P(y) =4y -2y* -3y +1
P(1) =4(1)’=2(1)*=-3(1) +1

=4-2-3+1=0
Therefore:
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y = 1 15 INe rgo1 O equanon Ry syninetic Qivision

-1D@y*=2y-1)=0

Either y—1=0 or by +y—-1=0

y=1;
4y* 4+ 2y-1=0

Il
N
o

Il
—

a=4 b

By quadratic formula

B —b + Vb? — 4ac

y = 2a

_—2E Va4 -4(4)(-1)

: 2(4)

_—2£v20

8

_=2%v5

=—

_=2+2Vs  -2%V§

T8 T 4
either sinx = and sinx = -13V5

x = sin" (1) : x = sin™ (-th@)

X = n/z
It has a period of 2n

X = INN + n/z

— oo eTVS — E
and x = sin”" ( 2(-) T 10 10
It has a period of 2n
x=—+2nn . = 4 Inxn
10 10
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Hence; 35.59= {Znn‘ . ;] U i:_d + Znn} vV i; + 2nn] where nez.

Qll.sec360 = sec@

Solution:
1 = 1
cos 30 cos @
cos 30 = cos @
cos 360 —cos@ =0
~2sin""sin =" = 0

—-2sin20sinf@ =0
sinf sin@ =0
Ethersin20 =0 or sin@ =0
20 =sin"' 0
20 = 0.w
It has period of 2.
20 =2nn 4+ m

0 = nm+ -
2

And sin@ =0
8 = sin"'(0)
=71

it hos pernodof2n 0 =n+ 2nn

Hence, $.5 = {nn + %} U{2Znn+ n}neZ

Q.12 tan 260 + cot@ =0

Solution:
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tan260 + —— =10
tan¥

tan26tanf +1 =0

sin2f@ sind
cos 20 cos @

+1=0

sin20sinf@+cos20 cos = 0

Cos 20 cos ¥
cos(20-8)
cos 20 cos®
cosfd =0
6 = cos™'(0)

n O

== 3=

2 2

It has period of 2n

g = §-+ 2nn.3§+2nn

Hence, S.S5 = E + 2nn} v {3% - 2nn} ,wherene€Z

Q.13sin2x +sinx =0

Solution:
2sinxcosx +sinx =0
sinx(2cos+1) =0

Either.sinx =0 or2cosx+1=0

x = sin—-1(0)
x=0,n

It has penod of 2n

And 2cos+1 =0
cosx ==-1/2

= =1 -l)
v = cos~1 (-4
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X ==
6
x=n—-—n/6 and n+n/6
=5n/6 and 7n/6

It has penod of 2n

= 2nn %-; 2nm + 7n/6

Hence, S.S={2na}u{m + 2n}v [Zrm -Sf-] U {Znn . -7?"-]

Q.14 sin4x — sin2x = cos 3x

Solution:

4x+2x , $x~2x

sin
2 2

2 COS = COoS 3x

2 cos 3xsinx = cos 3x
2cos3xsinx —cos3x =0
cos3x (2sinx=1)=0
Bither cos3x =0 or 2sinx=-1=0
3x = cos™*(0)
3x = 7,3
It has period of 2n

3x =§-+2nm3'-2'-+2nn
X 2 1 y 4
x-g+;2nn,;+;nn

And 2sinx—1=0

i 1
sinx = -
2
X -sin"(l)
o 2

1 4 b 4

X =-,5-
6 6
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11 NQS PeNnga O &

X =%+ 2nn.5%+ 2nn

Hence, S.5 = {—:' +-§-mr} v {%4- %nn} U {%+ 2mr} U {5%-&- 2mr},n €EZ

Q.15 sinx + cos3x = cos 5x

Solution:

cosSx —cos3x =sinx

SX+3x , Sx~3x :
n = SInx

-2 sin
—-2sin4xsinx = sinx
-2sin4xsinx = sinx =0
—sinx(2sin4x+1)=0

sinx =0 or 2sin4x+1=0

sinx =0
x = sin"*(0)
=0,
It has penod of 2n
=2nn,n + 2nn

and 2sindx=1=0

: 1
Sindx = — =
2

4x =sin“(7)
4x=7-,11=

It hos o period of 2n

4x = ‘7%+ anllf-!- 2nn

x=7=+=,11=+=
24 4 24 s
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Hence., S.S={2nanjuim + 2nn}ui72'—:r‘ +?j U illi-i-%"-},n €Z

Q.16 sin3x + cos2x = sinx

Solution:
Sin3x—=sinx+sin2x =0

3Ix+x 3Ix - x

COS

> > 4+ sin2x =0

2 sin

2sin2xcosx+sin2x =10

sin2x(2cosx+1)=0
Either sin2x =0 or 2cosx+1=0
2x = sin"'(0)
2x = 0,m
It has a period of 2n

2x =0+ 2nm, nt + 2nn

x=nm§+nn
And 2cosx+1=0

i
COSX = ——
F4

It has a period of 2n
X = 4§-+ 2nn,7%+ 2nm

Hence, S.S = {n7r} U {% + m'r] U {4% + Zmr] U {7% + Znn'],where nez

Q.17 sin7x - sinx = sin 3x
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2010TION.

7X+x . Tx—Xx
> Sin

2 COS = sin 3x

2cos4xsin3x—sin3x =0

sin3x(2cosd4x—1) =10

Either sin3x=0 Or 2cos4x—1=0
3x = sin"*(0)
3x=0,n

It has penod of 2n

3Ix =2nn,m+ 2nn

r4 X /4
X==-nn,—+-2n
3 3 3

And 2cosdx—1=0

1
Cosd4x = -2'
= |
4x = cos” ! (—)
y o
X 1 4
4x ==,5=
3%y

It has a period of 2n

4x = 2nm + %,Znn T 5%

nx X nx S

X B ===

2 12 2 74

Hence, $.5 = Enn} U {% + ZmI} U {n§-+ %} ) {n%-i- S%},where nez

Q.18 sinx +sin3x+sin5x =0

Solution:

sinbSx+sinx—sin3x =10

Sx+x Sx-x
COS

2 sin +sin3x =0
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&SI SXCUS LX + SINJX = U
sin3x(2cos2x+1)=0
sin3x =0 O 2c0s2x+1=0
Therefore
3x = sin~*(0)
=0,n
It has penod of 2n

3x =2nm,m+2nn

J:=ﬂ-,.5+2nE
3 3 3
And 2cos2x+1=0
c052x=-l
Y 4
- -3(_1
2X = COS ( 2)
2% 4x
S

It has a period of 2n
X = 2-'-;-+ 2mr,4%+ nn

1 4
X ==+tNk,=+tnK
3 6

Hence, $.5 = {an} U {§-+ 2n '—;-] U {% - nn} U {E - nn},where nez

Q.19 sinf +sin360 +sin560 +sin76 = 0
Solution:

Sin760 +sinf@ +sin50 +sin30 =0

760+ 8 7608
COsS :

2 sin

. 58430 56036
+2sin- = cos = =0
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COIMAUCOSOUT T LMD LOHU = U

2sin46(cos 30 + cosf) =0

360+86 30-8

2sin46(2 cos Cos—; ) =0

2
-

2sin46(2cos260cost) =0
4sin46 cos20cost? =0

Or sin46 cos 260 cos 6 = 0

Either sin4d =0 or cos20 =0 or cosf =0

sindgf =0
460 = sin"'(0)
40 = 0,

It has penod of 2n

40 = 2nm, T + 2nn

6 =—,=+n-
TR
cos26 =0
20 =cos™' 0
X 3x
29 -;.l?

It has a period of 2n

29=’—;-+2nrr+1;+2nrr

cos@ =0

8 = cos ' (0)
X 3In

= o

It has a period of 2n

20 =§+2nn+3—:~+ 2nn

2 =’-:-+nrr,3;+ nm
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CONT = VU

8 = cos™ ' (0)
N 3In

"=2T

It has a period of 2n

0 = §-+ 2nn,3-’_}+ 2nm

Hence, $.S = {n—:-} u{-’;:-+ n-;l] u{%+ nn]u {3%+nn}u {§»+ Znn}u{3§-+ Znn'}

Q.20 cos O + cos 30 + cos 50 + cos70 =0
Solution:

Cos 76 4+ cosf 4+ cos560 +cos360 =0

70+ 8 260 50438 . 50-30
cos-T--l-Zcos - Sin — =

2 COS 0

2¢cos46 cos 360 + 2cos48 cosf =0

2cos46(cos 30 +cosf) =0

36+0 3-8

2cos40(2cos ——C0Ss —; ) =0

2cos40(2cos20cosf) =0

4cos40cos20cosP =0
cos 46 cos 20 cos @ =0

Either cos46 =0 or cos20=0 or cosf =0

cos40 = 0
460 = cos~1(0)
=- 3=

l r4

It has pernod of 2n

46 ='—2'-+ 2mr.3§-+ 2n

L nn 14 L |
0 = : +7,3;+ n;
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ANC COS LU = U
20 = cos™1(0)

20 ==,3=

< 2

It has pernod of 2n

29=§+nn,3’-}+nn

n T
= :'+ mr.3;-+nn

And cosf =0
8 = cos™'(0)

114 b 4

0 = ;,3'2-

It has a period of 2r

3 =§-+2nn.3§+2nn

Hence, $.S = E+ n%}u{3§»+ n%}u{%-i- nn}u{3%+nn}u{§+ Znn}u{3%+ Zmr}.

neEcs
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