11. Trigonometric Equations

Exercise 11.1
1 A. Question

Find the general solutions of the following equations :

i sin X =

b2 | —

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m =y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.

we have,

SINX =

2 | =

We know that sin 30° = sin /6 = 0.5
. . T
~.8inx = sin—
&6
"' it matches with the form sin x = siny
Hence,
x=nm+ (—1)"5 ,whereneZzZ

1 A. Question

Find the general solutions of the following equations :

i sin X =

b2 | —

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tan y, implies x

m + y, wheren € Z.

we have,

SINX =

2 | =

We know that sin 30° = sin /6 = 0.5
R . T
~osinx = sin-
(3]

"' it matches with the form sin x = siny



Hence,
x=nm+ (—1)"5 ,whereneZ

1 B. Question

Find the general solutions of the following equations :

N

COSX =—

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nm =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.

Given,

V3
cosx =——
2

3w

We know that, cos 150° = (— ‘—E) =cos—
2

. 3w
S COS X = COS?

If cos x = cosy thenx =2m =y, wheren € Z.

For above equationy = 5n/ 6

SX=2nnx 5n/6 ,whereneZ

Thus, x gives the required general solution for the given trigonometric equation.
1 B. Question

Find the general solutions of the following equations :

NE

COSX =——
-

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m =y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.
Given,

V3
COSX = ——

We know that, cos 150° = (— ‘;) = Cos—



. 3w
. COS X = COS—
&
If cos x = cosy then x =2m =y, wheren € Z.
For above equationy =51/ 6
SX=2nnx 5n/6 ,whereneZ
Thus, x gives the required general solution for the given trigonometric equation.
1 C. Question

Find the general solutions of the following equations :

COSECX = —VIE

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m =y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.

Given,
cosecx = —2
We know that sin x, and cosec x have negative values in the 3™ and 4" quadrant.

While giving a solution, we always try to take the least value of y

The fourth quadrant will give the least magnitude of y as we are taking an angle in a clockwise sense (i.e.,
negative angle)

-vV2 = -cosec (m/4) = cosec (-n/4) { "~ sin -6 = -sin 6 }
S COSec x = cosec (— 3

. . -1
=S5l X = sin (T)

If sin x = siny ,then x = nn + (- 1J'y , where n € Z.

For above equationy = —E

X = Nm o+ (-1)“(—;—’) ,wheren ez

Or x = nn + (-1)"+1Cl—’) ,wherenez

Thus, x gives the required general solution for given trigonometric equation.
1 C. Question

Find the general solutions of the following equations :

COSECX = —VIE

Answer
Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -



* sin x = siny, implies x = nnt + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.

Given,

cosecx = —/2

We know that sin x, and cosec x have negative values in the 3@ and 4th quadrant.

While giving a solution, we always try to take the least value of y

The fourth quadrant will give the least magnitude of y as we are taking an angle in a clockwise sense (i.e.,
negative angle)

-V2 = -cosec (n/4) = cosec (-/4) { " sin -6 = -sin 6 }
‘- COSec x = cosec (— E)

. . -1
= s8Il X = sin (T)

If sin x = siny ,then x = nn + (- 1)y , where n € Z.

For above equationy = —E
. — - n _E
..x—nn+(1)( 4),wherenez

Or x = nm + (-1)“+1("4—’) ,whereneZz

Thus, x gives the required general solution for given trigonometric equation.
1 D. Question

Find the general solutions of the following equations :

secx:\E

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nnt + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tanx =tany, implies x =m + y, wheren € Z.

Given,

secx = V2

We know that sec x and cos x have positive values in the 15t and 4th quadrant.
While giving a solution, we always try to take the least value of y

both quadrants will give the least magnitude of y.

We can choose any one, in this solution we are assuming a positive value.

i)
secx = sec —
4

T
= COSX = COSZ



If cos x = cosy then x =2m =y, wheren € Z.

For above equationy =n/4
X = 2nT i;—r,where nezZ
Thus, x gives the required general solution for the given trigonometric equation.

1 D. Question

Find the general solutions of the following equations :

secx:\E

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m =y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.

Given,

secx = V2

We know that sec x and cos x have positive values in the 15t and 4th guadrant.
While giving a solution, we always try to take the least value of y

both quadrants will give the least magnitude of y.

We can choose any one, in this solution we are assuming a positive value.

T

secx = sec —
4

T
= C0SX = COS—
4
If cos x = cosy thenx =2m =y, wheren € Z.
For above equationy =n/4
SoX = 2NnT i;—r,where heZ
Thus, x gives the required general solution for the given trigonometric equation.

1 E. Question

Find the general solutions of the following equations :

1
tan X = ——

N

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x = tany, implies x = m + y, where n € Z.



Given,

1
fan x = -7
V3

We know that tan x and cot x have negative values in the 2" and 4t" quadrant.
While giving solution, we always try to take the least value of y.

The fourth quadrant will give the least magnitude of y as we are taking an angle in a clockwise sense (i.e.
negative angle)

T
tanx =tan (——)

6
If tan x = tan y then x = m + y, wheren € Z.
For above equationy = —E
SX = Nm +(—%) ,W hereneZ
0rx=nn-;—r,wherenez

Thus, x gives the required general solution for the given trigonometric equation.
1 E. Question

Find the general solutions of the following equations :

fan X = —

&l -

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COs Yy, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.
Given,

1
tanx = T
v3

We know that tan x and cot x have negative values in the 2'd and 4" quadrant.
While giving solution, we always try to take the least value of y.

The fourth quadrant will give the least magnitude of y as we are taking an angle in a clockwise sense (i.e.
negative angle)

m
tan x = tan (_E)

If tan x = tan y then x = m + vy, wheren € Z.

For above equationy = —E
SX = NT o+ (—%) ,w hereneZ

m
0rx=nn-g,whereneZ



Thus, x gives the required general solution for the given trigonometric equation.
1 F. Question

Find the general solutions of the following equations :

V‘Eseex:l

Answer
Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m =y, where n € Z.
* tan x = tan y, implies x = m + vy, where n € Z.
Given,

V3secx= 2

- secx = =

Y

['%]

We know that sec x and cos x have positive values in the 15t and 4th quadrant.
While giving solution, we always try to take the least value of y
both quadrants will give the least magnitude of y.

We can choose any one, in this solution we are assuming a positive value.

T

Sec x = sec —
6

T
= C0SX = CO5—
&
If cos x = cosy then x =2m =y, wheren € Z.
For above equationy =mn/6
SX = 2nT ig,where neZ
Thus, x gives the required general solution for the given trigonometric equation.

1 F. Question

Find the general solutions of the following equations :

\Esecx:i

Answer
Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nnt =y, wheren € Z.
e tan x = tany, implies x = m + y, where n € Z.
Given,

\,@secx= 2



1S

= secx = -

Y

['%]

We know that sec x and cos x have positive values in the 15t and 4" quadrant.
While giving solution, we always try to take the least value of y
both quadrants will give the least magnitude of y.

We can choose any one, in this solution we are assuming a positive value.

T

Sec x = sec —
6

T
= C03X = COSE

If cos x = cos y then x =2m *y, wheren € Z.

For above equationy =n/6
SX = 2NnT i;—r,where heZ

Thus, x gives the required general solution for the given trigonometric equation.
2 A. Question

Find the general solutions of the following equations :

J3

sin2x = —
3

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COs Yy, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.
Given,

/3

v
Sin2x =—

2

We know that sin x, and cos x have positive values in the 15t and 2"9 quadrant.
While giving solution, we always try to take the least value of y
The first quadrant will give the least magnitude of y.

. . T
Sosin2x = smg

Ifsinx =sinythenx=nn+ (-1)y, wheren € Z

Clearly on comparing we have y = 1/3

T
~ 2x = nw + (- 1)"5

I

=x =7+ (- 1)"% ywhereneZ....ans

2 A. Question

Find the general solutions of the following equations :



Do

sin2x =——
3

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nnt + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

* tan x = tan y, implies x

m + y, where n € Z.

Given,

sin2x =

-
] 5

We know that sin x, and cos x have positive values in the 15t and 2nd quadrant.
While giving solution, we always try to take the least value of y

The first quadrant will give the least magnitude of y.
So8in 2x = sing

If sin x =sinythenx=nn+ (-1)'y, wheren € Z
Clearly on comparing we have y = /3

~ 2x = nm + (- 1)"%

I

=x =7+ (- 1)"2 ywhere n € Z ....ans

2 B. Question

Find the general solutions of the following equations :

COS3X =

b2 | —

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

* tan x = tan y, implies x

m + y, wheren € Z.
Given,

3 1
08 3x =~
2

We know that cos x and sec x have positive values in the 15t and 4t quadrant.
While giving solution, we always try to take the least value of y

both quadrant will give the least magnitude of y. We prefer the first quadrant.

T
.~ cos 3x = cos =



If cos x =cosythenx =2m xy, wheren€ Z

Clearly on comparing we have y = /3

=y = 2’% + ;—’,where neZzZ...ans

2 B. Question

Find the general solutions of the following equations :

COs3X =

r2 | =

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
Given,
3 1
cos3x ==
2

We know that cos x and sec x have positive values in the 15t and 4th guadrant.
While giving solution, we always try to take the least value of y

both quadrant will give the least magnitude of y. We prefer the first quadrant.
. C0S 3X = €08 %

If cos x =cosythenx =2m *y, wheren€ Z

Clearly on comparing we have y = 1/3

2
=y = %’ + g,where neZzZ...ans

2 C. Question

Find the general solutions of the following equations :

sin 9x = sin x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.

Given,



sin9x = sinx

=3in9x —sinx =0
A-B

. . . . A+B
Using transformation formula: sin A - sin B = 2 cos — sin—

9x+x ., Sx—x
-'-ZCOSTSIH . =0

= cosbxsindx =0

s cos5x=0o0rsin4x =0

If either of the equation is satisfied, the result will be 0
So we will find the solution individually and then finally combined the solution.
. cos5x =0

= €0s 5x = cos 1/2

~5x=(2n+ 1)%

x=02n+ 1)%,wherenez ......... egn 1l

Also,

sin 4x =sin 0

~4x = nm

Orx=?,wherenez ......... eqgn 2

From equation 1 and eqgn 2,

x=02n+ 1)% orx = ? ,where n € Z ...ans

2 C. Question

Find the general solutions of the following equations :
sin 9x = sin X

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m £y, where n € Z.
e tan x = tany, implies x = m + y, where n € Z.
Given,

sin9x = sinx

=35in9x —sinx =0

A-B

. . . . A+B
Using transformation formula: sin A - sin B = 2 cos — Sin—-

Sx+x |, Sx—x
L2 cosTsmT =0

= cosbxsin4x =0

SLcosbx=0orsindx =0



If either of the equation is satisfied, the result will be 0

So we will find the solution individually and then finally combined the solution.
.cosb5x =0

= C0S 5X = cos 1/2

SBx=(2n+ 1)%

x=(2n+ 1)%,Wherenez ......... egn 1

Also,

sin4x =sin 0

s~ 4y = nn

Orx=?,wherene2 ......... eqgn 2

From equation 1 and eqgn 2,

x=02n+ 1)% orx= ? ,where n €Z ...ans

2 D. Question

Find the general solutions of the following equations :
sin 2x = cos 3x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = CcOs y, implies x = 2m + y, wheren € Z.
* tan x = tany, implies x = m + y, wheren € Z.
Given,

sin2x = cos3x
= cos(%— 2x) = cos3x {sin 8 = cos (/2 - B) }

If cos x =cosythenx =2m *y, wheren€ Z

Clearly on comparing we have y = 3x
%— 2x = 2nmw +3x

T T
,5—21' = 2nm + 3x or;—Zx = 2nm — 3x

5x=%—2rm=% (1—4n)orx = Znn—% =%(4n— 1)

T
X=15 (1—4n),whereneZ

Hence,

x= % (1—4n)or g(ﬂl-n —1) ,whereneZ ...ans

2 D. Question

Find the general solutions of the following equations :



sin 2x = cos 3x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.

Given,

sin2x = cos3x
= cos(%— 2x) = cos3x {"sin 8 = cos (/2 - B) }

If cosx =cosythenx=2m *y, wheren&€ Z

Clearly on comparing we have y = 3x

%— 2x = 2nmw + 3x

,%—2x=2nn+3x or§—2x=2rm—3x

5x=§—2rm=§ (1—4n) orx = Z?m—g =§(4n— 1)

T
x=—1{(1—4n),whereneZz
10( )

Hence,
x= % (1—4n) or g(am— 1) ,whereneZ ...ans

2 E. Question

Find the general solutions of the following equations :
tanx + cot2x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

e tan x = tan y, implies x = m + y, where n € Z.

Given,

tanx +cot2x =0

=tanx = —cot2x

We know that: cot 8 = tan (/2 - 0)

s tanx = —tan [%— 2x)

= tanx = tan(2x —%) {v-tan6=tan -6}

If tan x = tan y, then x is given by x = m + y, wheren € Z.



From above expression, on comparison with standard equation we have

T
y=(2x-2)

i1
2

Lx=nr+2x —

T T
=x=_—nr=_(1-2n) whereneZ..ans

2 E. Question

Find the general solutions of the following equations :

tan x + cot2x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
Given,

tanx +cot2x =10

=tanx = — cot2x

We know that: cot 6 = tan (/2 - 6)

s tanx = —tan [%— 2x)

= tanx = tan(2x —%) {~-tan6=tan -6}

If tan x = tan y, then x is given by x = mt + y, wheren € Z.

From above expression, on comparison with standard equation we have

y=(02x-3)

T
.'.x=nn+2x—5

T T
SX=o-nw=< (1—2n) ,wherene Z...ans

2 F. Question

Find the general solutions of the following equations :

tan 3x = cot x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.

Given,



tan3x = cotx
We know that: cot 6 = tan (/2 - 6)
s tan3x = tan (%— x)

If tan x = tan y, then x is given by x = mt + y, wheren € Z.

From above expression, on comparison with standard equation we have
T -
y=(0G—%
T
s 3x = nn+5—x

T
=4x=}m+5

nmw

™
.'.x=T+§,whereneZ ..... ans

2 F. Question

Find the general solutions of the following equations :

tan 3x = cot x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.
Given,

tan3x = cotx

We know that: cot & = tan (/2 - 6)

s tan3x = tan (%— x)

If tan x = tan y, then x is given by x = mt + y, wheren € Z.

From above expression, on comparison with standard equation we have
T -
y=(G—%
T
s 3x = nn+5—x

T
=4x=}m+5

nmw

™
.'.x=T+E,whereneZ ..... ans

2 G. Question

Find the general solutions of the following equations :
tan2xtanx =1

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -



* sin x = siny, implies x = nnt + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.
Given,

tanZ2xtanx =1

= tan2x =
tanx

=tan2x = cotx

We know that: cot & = tan (/2 - 6)

Stan2x = tan(%— x)

If tan x = tan y, then x is given by x = m + y, where n € Z.

From above expression, on comparison with standard equation we have
T
y=0G—1x
T
L2x = rerE—x

T
=3x = nn+5

I m
=Xx= + m ,whereneZ....ans

2 G. Question

Find the general solutions of the following equations :

tan 2xtanx =1

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = CcOs y, implies x = 2m £y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

tan2xtanx =1

1
=>tan2x = —
tanx

=tan2x = cotx

We know that: cot 6 = tan (/2 - 6)
Stan2x = tan(%— x)

If tan x = tan y, then x is given by x = m + y, where n € Z.

From above expression, on comparison with standard equation we have

y=G-%



T
L2x = nn+5—x

T
=3x = }m+5

I

™
=X=— + s ,whereneZ....ans

2 H. Question

Find the general solutions of the following equations :
tan mx + cotnx =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m =y, where n € Z.
* tan x = tan y, implies x = m + y, where n € Z.
Given,

tanmx +cotnx =0
=tanmx = —cotnx
We know that: cot 8 = tan (/2 - 6)
T
stanmx = —tan (E_ nx)
= tanmx = tan(nx — g) {-tan®=tan -0}

If tan x = tan y, then x is given by x = k1 + y, where k € Z.

From above expression, on comparison with standard equation we have
T
y =(nx—2)
2
-
omx = km+nx —-
T
=>(m—n)x = kn—;

o x_= (”'1) ,where k € Z ...ans
2 \m—n

2 H. Question

Find the general solutions of the following equations :

tan mx + cotnx =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Yy, implies x = 2nn £y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.

Given,



tan mx + cot nx = 0

=tanmx = —cotnx

We know that: cot 8 = tan (/2 - 9)

Stanmx = —tan (%— nx)

= tanmx = tan(nx — g) {v-tan®=tan -6}

If tan x = tan y, then x is given by x = k1 + y, where k € Z.

From above expression, on comparison with standard equation we have
T
y =(nx—2)
2
T
Somx = km+nx -3

:(m—n);t':kr[—%

T 2k-1
= x = 1( ) ,where k € Z ...ans
2 \m—n

2 1. Question

Find the general solutions of the following equations :

tan px = cot gx

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

s tan x =tany, implies x =m + y, wheren € Z.

Given,

tanpx = cotgx

We know that: cot 8 = tan (/2 - 0)

S tanpx = tan (%— qx)

If tan x = tan y, then x is given by x = m + y, wheren € Z.

From above expression, on comparison with standard equation we have
y=G—qx)

SLpx = rm+§— qx

=>(ptq)x=nn +%

I ™

P S Yo

,where n e Z

2 1. Question
Find the general solutions of the following equations :

tan px = cot gx



Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COs y, implies x = 2m £y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

tanpx = cotgx

We know that: cot & = tan (/2 - 6)

S tanpx = tan (%— qx)

If tan x = tan y, then x is given by x = mt + y, where n € Z.

From above expression, on comparison with standard equation we have
T
y=0G—qx)
T
SpX = nn+5— qx

=>(p+q)x=nn+§

]‘_' _ I m
p+q) Z(p+q)

,where n e Z

2 J. Question

Find the general solutions of the following equations :

sin2x +cosx =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.
Given,

sinZ2x +cosx =10

We know that: sin 6 = cos (/2 - 6)

S cosx = —sin2x

= C0SX = — cos(% — 2x)

We know that: -cos 6 = cos (1t - 0)

S CcO0SXx = cos(m — (%— 2x))

= COSX = COS (%+ 2x)

If cos x = cosy, implies x = 2rm =y, wheren € Z.



From above expression and on comparison with standard equation we have:
y=(G+2%)

Lx=2nm+ (§+ 2x)

Hence,

T T
x=2?m+5+2x orx=2rm—5—2x

LX= ———2nmwor3x=2nw—=
2 2
=X = —% (1+4n) orx=%(4n—l)
X = —g (4n+1) a:r:;—r (4n—1) ,whereneZzZ

2 J. Question

Find the general solutions of the following equations :
sin2x + cosx =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

sin2x +cosx =10

We know that: sin 6 = cos (/2 - 6)

S cosx = —sin2x

= C0SX = — cos(% — 2x)

We know that: -cos 8 = cos (- 0)

S CcO0SX = cos(m — (%— 2x))

= COSX = COS (%+ 2x)

If cos x = cos y, implies x = 2 £y, where n € Z.

From above expression and on comparison with standard equation we have:
y=(G+2%)

X =2nm+ (§+ 2x)

Hence,

X = 2?m+%+2x orx = 2?1}1—%—21‘

X = —%— 2nimwor 3x = 2nu —%

=X = —% (1+4n) orx=%(4n—l)



X = —g (4n+1) ﬂ]‘g (4n—1) ,whereneZ

2 K. Question

Find the general solutions of the following equations :
sin x = tan x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

e sinx =siny, impliesx = nn + (- 1)'y, where n € Z.

* COS X = COS Y, implies x = 2m £y, where n € Z.
* tan x = tan y, implies x = m + y, where n € Z.
Given,

sinx =tanx

sin x

=sinx =
COEX

= sinx cosx = sinx

=sinx (cosx—1)=0

either,

sinx=0o0orcosx=1

= sin X =sin 0 or cos x = cos 0

We know that,

If sin x = siny, impliesx =nn+ (- 1)y, wheren € Z
“sinx =sin 0

ny=0

And hence,

x = nnt where n € Z

Also,

If cos x = cosy, implies x = 2mmn xy, where me Z
" cos x =cos 0

~y=0

Hence, X is given by

x = 2mn wherem € Z

s X = nnor 2mn ,where m,n € Z ...ans

2 K. Question

Find the general solutions of the following equations :
sin X = tan x

Answer

Ideas required to solve the problem:



The general solution of any trigonometric equation is given as -

* sin x = siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = CcOs Yy, implies x = 2m + y, wheren € Z.
* tan x = tany, implies x = m + y, wheren € Z.
Given,

sinx =tanx

sin x

=sinx =
COEX

= s5inx cosx = sinx

=sinx (cosx—1)=0

either,

sinx=0o0rcosx=1

= sin x = sin 0 or cos x = cos 0

We know that,

If sin x = siny, impliesx =nn+ (- 1)y, wheren € Z
wsinx =sin 0

Ly = 0

And hence,

X = nmwheren e Z

Also,

If cos x = cosy, implies x = 2mm xy, where me Z

" cos x =cos 0

Ly = 0

Hence, x is given by

x = 2mn wherem € Z

& X = nnor 2mn ,where m,n € Z ...ans

2 L. Question

Find the general solutions of the following equations :
sin 3x + cos 2x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

*sinx =siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Y, implies x = 2m =y, where n € Z.
* tan x = tan y, implies x = m + y, where n € Z.
Given,

sin3x +cos2x =0



We know that: sin 6 = cos (/2 - 0)

< cos2x = —sin3x

= C0s2x = — cos[% — 3x)

We know that: -cos 6 = cos (- 0)

S cos2x = cos(m— (%— 3x))

= c0S2X = CoS (%4‘ 3x)

If cos x = cosy, implies x = 2m = y, wheren € Z.
From above expression and on comparison with standard equation we have:
y=(+3x)

s 2x =2nm + (%+ 3x)

Hence,

2x = 2nn+§+3x or2x = 2?1}1—%—31‘

S X= —=—2nmor5x=2nm—~
2 2
= T - —
SX= — (1+4n)orx—m(4n 1)
™ ™
SX= -7 (4n+1) or 10 (4n—1) ,whereneZ

2 L. Question

Find the general solutions of the following equations :
sin3x + cos 2x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sinx =siny, impliesx = nn + (- 1)'y, where n € Z.
* COS X = CcOs y, implies x = 2m £y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.
Given,

sin3x +cos2x =0

We know that: sin 6 = cos (/2 - 6)

©cos2x = —sin3x

= C0S2x = — cos[% — 3x)

We know that: -cos © = cos (r - 0)

S Cos2x = cos(m — (%— 3x))

= C0S2X = C0S (%4‘ 3x)

If cos x = cos y, implies x = 2m £y, where n € Z.



From above expression and on comparison with standard equation we have:
y=(G+3%)

~2x =2nm + (§+ 3x)

Hence,

2x = 2?m+%+3x or2x = 2?1}1—%—31‘

LX= ———2nmwor5x =2nw—=
2 2
- I - —
SX= =3 (l+4n)or1—w(4n 1)
™ m
hx=—z (4n+1) or o (4n— 1) ,wherenez

3 A. Question

Solve the following equations :
.2 1
SM™X—COSX = 1

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sinx =siny, impliesx = nn + (- 1)'y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x = tany, implies x = m + y, where n € Z.

given,
.o )
SIn“ X —cosx =—
4
As the equation is of 2"d degree, so we need to solve a quadratic equation.
First we will substitute trigonometric ratio with some variable k and we will solve for k

As, sin2 x = 1 - cos? x

.. we have,
l—coszx—cosx=g

=4 —4cos’x —4cosx =1
= 4cos’x+4cosx—3=10
Let, cos x = k

L 4k?2 +4k-3=0

= 4k? -2k + 6k - 3

= 2k(2k - 1) +3(2k-1) =0
=(2k-1)2k+3)=0

.k =1/2 ork =-3/2



= COS X = @ 0or cos X = -3/2

As cos x lies between -1 and 1

. Cos X can't be -3/2

So we ignore that value.

L. COS X = @

= C0S X = €0s 60° = cos 1/3

If cos x = cosy, implies x = 2m =y, wheren € Z.

On comparing our equation with standard form, we have
y =1/3

™
LX = Znnig where n € Z ..ans

3 A. Question

Solve the following equations :
.2 1
ST X—COSX = 1

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

given,
- 2 1
Sin“ X —cosx =2

As the equation is of 2"d degree, so we need to solve a quadratic equation.

First we will substitute trigonometric ratio with some variable k and we will solve for k

2

As, sin2 x = 1 - cos? x

.. we have,
5 1
1—cos x—cosx=g

=4 —4cos*x —4cosx =1
= 4cos’x+4cosx—3=0
Let, cos x = k

S AK? +4k-3=0

= 4k2 -2k + 6k - 3

= 2k(2k - 1) +3(2k-1) =0
=>(2k-1)2k+3)=0
~k=1/20ork =-3/2



= COS X = @ 0or cos X = -3/2

As cos x lies between -1 and 1

. Cos X can't be -3/2

So we ignore that value.

L. COS X = @

= C0S X = €0s 60° = cos 1/3

If cos x = cosy, implies x = 2m =y, wheren € Z.

On comparing our equation with standard form, we have
y =1/3

™
LX = Znnig where n € Z ..ans

3 B. Question

Solve the following equations :

2 cos? x-5cosx + 2 =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Yy, implies x = 2m + y, where n € Z.
* tan x = tany, implies x = m + y, wheren € Z.
given,

2 cos?x-5cosx+2=0

As the equation is of 2"d degree, so we need to solve a quadratic equation.
First we will substitute trigonometric ratio with some variable k and we will solve for k
Let, cos x = k

. 2k?-5k+2=0

=2k?-4k-k+2=0

= 2k(k - 2)-1(k-2) =0

=(k-2)2k-1)=0

~k=2ork=@

= cos x = 2 {which is not possible} or cos x = € (acceptable)

;.COS X =@

= C0S X = c0s 60° = cos 1/3

If cos x = cos y, implies x = 2m £y, where n € Z.

On comparing our equation with standard form, we have

y =1/3

X = Zmri;—rwhere neZ..ans



3 B. Question

Solve the following equations :

2 cos?x-5cosx+2=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

e tan x = tan y, implies x = m + y, where n € Z.

given,

2 cos2x-5cosx+2=0

As the equation is of 2nd degree, so we need to solve a quadratic equation.
First we will substitute trigonometric ratio with some variable k and we will solve for k
Let, cos x = k

~2k?-5k+2=0

=2k?-4k-k +2 =0

= 2k(k - 2)-1(k-2) =0

=(k-2)2k-1)=0

~k=2ork=@

= cos x = 2 {which is not possible} or cos x = @ (acceptable)
;. COS X =@

= C0S X = c0s 60° = cos /3

If cos x = cosy, implies x = 2m = y, wheren € Z.

On comparing our equation with standard form, we have

y =1/3

X = Zmri;—rwhere neZ..ans

3 C. Question

Solve the following equations :

Zsinzx—ﬁcos Xx+1=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sinx =siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

given,



2sin?x +v3cosx+1=0

As the equation is of 2"d degree, so we need to solve a quadratic equation.

First we will substitute trigonometric ratio with some variable k and we will solve for k

2

As, sin? x = 1 - cos? x

. we have,

2(1—cos®x) +V3cosx+1=0
=2—2cos’x++V3cosx+1=0

= 2cos?x —V3cosx —3=0

Let, cos x = k

~2k?-V3k-3=0

=2k?-2V3k+vV3k-3=0

= 2k(k - v3) +v3(k-v3) =0

= (2k + V3)(k-v3) =0

~k=v3ork=-v3/2

= Ccos X = V3 or cos x = -V3/2

As cos X lies between -1 and 1

. Cos x can't be v3

So we ignore that value.

5. COS X = -V3/2

= C0S X = €0s 150° = cos 51/6

If cos x = cosy, implies x = 2m = y, wheren € Z.
On comparing our equation with standard form, we have
y = 51/6

5
Lox = Zmri?“ where n € Z ..ans

3 C. Question

Solve the following equations :

Zsinjx—\/gcc-s X+1=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sinx =siny, impliesx = nn + (- 1)'y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
given,

2sin?x +v3cosx+1=0



As the equation is of 2"d degree, so we need to solve a quadratic equation.

First we will substitute trigonometric ratio with some variable k and we will solve for k

2

As, sin2 x = 1 - cos? x

~. we have,

2(1—cos®x) +V3cosx+1=0
=2—2cos’x++V3cosx+1=0

= 2cos?x —V3cosx —3=0

Let, cos x = k

. 2k?-V3k-3=0

=2k?-2V3k+vV3k-3=0

= 2k(k - v3) +v3(k-v3) =0

= (2k + V3)(k-v3) =0

~k=v3ork=-v3/2

= Ccos X = V3 or cos x = -V3/2

As cos X lies between -1 and 1

. Cos x can't be v3

So we ignore that value.

5. COS X = -V3/2

= C0S X = €0s 150° = cos 51/6

If cos x = cosy, implies x = 2m = y, wheren € Z.
On comparing our equation with standard form, we have
y = 51/6

5
Lox = Zmri?“ where n € Z ..ans

3 D. Question

Solve the following equations :

4sin2x-8cosx+1=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

*sinx =siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Y, implies x = 2m =y, where n € Z.
* tan x = tan y, implies x = m + y, where n € Z.
given,

4sin?x-8cosx +1 =0
As the equation is of 2"d degree, so we need to solve a quadratic equation.

First we will substitute trigonometric ratio with some variable k and we will solve for k



As, sin? x = 1 - cos? x

-~ we have,

4(1—cos?x) —8cosx+1=0

=4 —4cos’x—8cosx+1=0

= 4cos’x+8cosx—5=0

Let, cos x = k

. 4k? +8k-5=0

= 4k? -2k + 10k-5=10

= 2k(2k - 1) +5(2k-1) =0

=(2k + 5)(2k-1)=0

wk=-52=-250rk=1/2

= Ccos X =-2.50rcos x = 1/2

As cos X lies between -1 and 1

. cos x can’t be -2.5

So we ignore that value.

scosx =1/2

= C0S X = cos 60° = cos /3

If cos x = cos y, implies x = 2m £y, where n € Z.
On comparing our equation with standard form, we have
y =1/3

X = Zmri;—rwhere neZ..ans

3 D. Question

Solve the following equations :

4sin?x-8cosx+1=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sinx =siny, impliesx = nn + (- 1)'y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.

given,

4sin?x-8cosx +1=0

As the equation is of 2nd degree, so we need to solve a quadratic equation.

First we will substitute trigonometric ratio with some variable k and we will solve for k
As, sin? x = 1 - cos? x

.. we have,



4(1—cos?x) —8cosx+1=0

=4 —4cos’x—8cosx+1=0

=4cos’x +8cosx—5=0

Let, cos x = k

.4k +8k-5=0

= 4k? -2k + 10k -5 =0

= 2k(2k - 1) +5(2k-1) =0

= (2k +5)(2k-1) =0

S k=-5/2=-250rk=1/2

= C0S X =-2.50rcos x = 1/2

As cos x lies between -1 and 1

" Cos X can't be -2.5

So we ignore that value.

S.cos x = 1/2

= C0S X = c0s 60° = cos /3

If cos x = cos y, implies x = 2 £y, where n € Z.
On comparing our equation with standard form, we have
y =T1/3

™
LX = Zmrig where n € Z ..ans

3 E. Question

Solve the following equations :

tan:x—(l—ﬁ)tanx—\f'j:(}

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sinx =siny, impliesx =nn+ (- 1)y, wheren € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tanx =tany, implies x =m + y, wheren € Z.
Given,

tan® x + (1 —V3)tanx —\3=0

=tan’x +tanx —3tanx—+v3=0

=tanx (tanx + 1) —v/3(tanx + 1) =0

= (tanx + 1)(tanx —V3) =0

s tan x =-1lortanx =v3

As, tan x € (-» , o) so both values are valid and acceptable.



= tan x = tan (-n/4) or tan x = tan (1/3)

If tan x = tany, implies x = m + y, wheren € Z.

Clearly by comparing standard form with obtained equation we have
y=-n/f4dory=mn/3

SX = mn—%orx= nn+g

Hence,

m ™
x=mm— ornnJrE,where mneZ

3 E. Question

Solve the following equations :

tan:x—(l—\@)tanx—\ﬁzﬂ

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sinx =siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Yy, implies x = 2m =y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

tan® x + (1 —V3)tanx —\3 =0

=tan’x +tanx —3tanx—+v3 =0

=tanx (tanx + 1) —/3(tanx + 1) =0

= (tanx + 1)(tanx —V3) =0

s~ tanx =-lortanx =v3

As, tan x € (-» , o) so both values are valid and acceptable.
= tan x = tan (-n/4) or tan x = tan (/3)

If tan x = tan y, implies x = m + y, wheren € Z.

Clearly by comparing standard form with obtained equation we have
y =-m/4ory =rm1/3

X = mn—zorx= nn+§

Hence,

X = mn—g or mr+13—r,where m,n € Z

3 F. Question

Solve the following equations :

3cos?x —Z\Esinxms X —3sin®x=0

Answer



Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
*sinx =siny, impliesx = nn + (- 1)'y, where n € Z.

* COS X = COS Yy, implies x = 2m + y, where n € Z.

e tan x

tany, implies x =m + y, wheren € Z.
given,
3cos?x — 2v3sinxcosx —3sin*x =0
=3 cos*x — 3v3sinxcosx +3sinxcosx — 3sin*x =0
= 3 cosx (cosx —v/3sinx) +3sinx (cosx — V3 sinx) =0
= /3 (cosx —/3sinx)(y3cosx +sinx) =0
- either, cosx —/3sinx = 00T sinx +v3cosx =0
= cosx = v/3sinx O sinx = —/3 cosx
1 f.
=tanx = 73 ortanxy = —v3
)

T T

=tanx =tan_ortanx = tan(— E)

If tan x = tan y, implies x = m + y, wheren € Z.
Clearly by comparing standard form with obtained equation we have:
y=m/6ory=-mn/3
SX=mm4-orx=nm—=

& 3
Hence,

™ m
X =mm+_ or mr—;,where mnezZ
3 F. Question
Solve the following equations :
> . .

3c0s X —2+/3smxcosx—3smm"x=0
Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
*sinx =siny, implies x = nn + (- 1)'y, where n € Z.

* COS X = COS Y, implies x = 2m £y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.

given,

3cos?x — 2v3sinxcosx —3sin®x =0

=3c0s2x — 3v3sinxcosx +v3sinxcosx — 3sin®x =0
= 3 cosx (cosx —v/3sinx) +v3sinx (cosx — V3 sinx) =0

= /3 (cosx —/3sinx)(V3cosx +sinx) =0



- either, cosx —+/3siny =00 sinx +v3cosx =0
= cosx = /3sinx O sinx = —/3 cosx
) 1 I
=tfanx =f§0rtanx = —3
J

T T
=tanx =tan_ortanx = tan(— E)

If tan x = tany, implies x = m + y, wheren € Z.
Clearly by comparing standard form with obtained equation we have:
y=mn/6ory = -m/3
LSX=mm+Torx=nm—=

& 3
Hence,

™ m

x=mm+_ or mr—E,where m,neZ

3 G. Question

Solve the following equations :

COS 4X = COS 2X

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x

tany, implies x

m + y, wheren € Z.

Given,

c0s4x = cos2x

If cos x = cosy, implies x = 2rm =y, wheren € Z.

From above expression and on comparison with standard equation we have:
y = 2X

Sy = 2nm + 2x

Hence,

4x =2nm +2x or 4x = 2mm — 2x

S 2x = 2nm Or 6x = 2mm

2mi mi
=X=NNorx = =
[ 3

mim
S X = nEor —- where m, n € Z ..ans

3 G. Question
Solve the following equations :
C0Ss 4x = Cos 2x

Answer



Ideas required to solve the problem:
The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tanx =tany, impliesx =m + y, wheren € Z.

Given,

c0s4x = cos2x

If cos x = cosy, implies x = 2m =y, wheren € Z.

From above expression and on comparison with standard equation we have:
y = 2X

Ay = 2nm £+ 2x

Hence,

4x = 2nm + 2x Or 4x = 2mm — 2x

S 2x = 2nm or 6x = 2mm

2mm mi
=>X=NMorxy =——=—
[ 3

mim
S X = nEor —- where m, n € Z ..ans

4 A. Question

Solve the following equations :

COS X + cos2x +cos3x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nnt + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tanx =tany, implies x =m + y, wheren € Z.

Given,

COS X + cos 2x + cos 3x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, cos X + cos 2x + cos3x =0

. we will use cos x and cos 2x for transformation as after transformation it will give cos 2x term which can be
taken common.

L.COS X+ cos2x+cos3x=0

= c0S 2X + (cos x + cos 3x) =0



{"cos A + cos B = 2cps (?) cos(?) 1

3 Ix—x

= C0s 2x + 2 cos( ;x) cos=—— =0

= C0S 2X + 2cos 2xcos x =0
=cos2x(1+2cosx)=0

SLcos2x=0o0rl1+2cosx=0

= C0S 2X = CO0S /2 or cos X = -1/2

= C0S 2X = COS /2 or cos X = €os (1 - 1/3) = cos (21 /3)

If cos x = cos y implies x = 2m +y, where n € Z.

From above expression and on comparison with standard equation we have:
y =m/2ory =2n/3

L2X =2nm £ /2 or X = 2mm £ 21/3
-'-x=mri§m‘x= 2mm + 2—;wherem,neZ

4 A. Question

Solve the following equations :

COS X + cos2x +cos3x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COs y, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

cos X + cos2x +cos3x=0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, cos X + cos 2x + cos 3x =0

. we will use cos x and cos 2x for transformation as after transformation it will give cos 2x term which can be
taken common.

L.COS X+ cos2x +cos3x=0
= C0S 2X + (cos x + cos 3x) =0
{"cos A + cos B = 2¢ps (%) cos(%) }

3x+ 3x—
= C0S 2X + 2 cos(%) cos% =0

= C0S 2X + 2cos 2xcosx =0

=cos2x(1+2cosx)=0



SLcos2x=0o0rl1+2cosx=0

= COS 2X = COS /2 or cos X = -1/2

= COS 2X = COS /2 or cos X = cos (1 - 1/3) = cos (21 /3)

If cos x = cos y implies x = 2m +y, where n € Z.

From above expression and on comparison with standard equation we have:
y =1m/2ory = 2n/3

L2X = 2N £ /2 or X = 2mm + 21/3

) 2
--x=nni;—rﬂrx= 2mm + ?ﬂWhere m,neZ

4 B. Question

Solve the following equations :

CosS X + cos 3x-cos2x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m =y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

COS X - COS 2X + cos 3x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, cos x-cos 2x + cos3x =0

. we will use cos x and cos 2x for transformation as after transformation it will give cos 2x term which can be
taken common.

L. COSX-C0S2X +cos3x=0
= -c0S 2X + (cos x + cos 3x) =0
{"cos A + cos B = 2cos (%) cos(?) }

3Ix+x Ix—x
) cos— =10
2 2

= -C0S 2X + 2 cos(

= -C0S 2X + 2cos 2xcosx =0
=cos2x(-1+2cosx)=0

scos2x=0o0orl+2cosx=0

= CO0S 2X = cosmn/2orcos x =1/2

= C0S 2X = c0s /2 or cos x = cos (1n/3) = cos (1 /3)
If cos x = cos y implies x = 2m + y, where n € Z.

From above expression and on comparison with standard equation we have:



y=mn/2ory=m1/3
L2X=2nm /2 or X = 2mm = /3

m ™
LX=nTt FOTXxX= 2mm + Ewhere m,neZ

4 B. Question

Solve the following equations :

Ccos X + cos 3x-cos2x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x = tan y, implies x = m + y, where n € Z.

Given,

COS X -C0S 2x + cos3x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, cos Xx-cos 2x + cos3x =0

. we will use cos x and cos 2x for transformation as after transformation it will give cos 2x term which can be
taken common.

L. COSX-C0S2X +cos3x=0
= -c0S 2X + (cos X + cos 3x) =0
{"cos A + cos B = 2cos (?) cos(?) 1

3x+ 3x—
= -C0S 2X + 2 coS(——) cos—— =0

= -C0S 2X + 2cos 2xcos x =0
=cos2x(-1+2cosx)=0
SLcos2x=0o0r1+ 2cosx=0

1/2

COS /2 or cos X

= CO0S 2X

= C0S 2X = COS /2 or cos X = cos (1n/3) = cos (1 /3)

If cos x = cos y implies x = 2m +y, wheren € Z.

From above expression and on comparison with standard equation we have:
y=m/2ory=mn/3

S2X = 2N £ W2 or X = 2mm £ /3

Lx=nmt L—E orx= 2Zmm * gwhere m,neZ

4 C. Question



Solve the following equations :

sin X + sin 5x = sin 3x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = CcOs y, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

sin X + sin 5x = sin 3x

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, sin X + sin 5x = sin 3x

Ssin X +sinb5x-sin3x =0

. we will use sin x and sin 5x for transformation as after transformation it will give sin 3x term which can be
taken common.

{""sin A+ sin B = 2sin (?) cos(?) }

. . Sa+ Sax—
= -sin 3x + 2 sin(==) cos=— =0

= 2sin 3x cos 2x - sin 3x =0

=sin 3x (2cos 2x-1) =0

. either, sin 3x =0 or2cos2x-1=0

= sin 3x = sin 0 or cos 2x = € = cos 1/3

If sin x = siny, implies x = nnt + (- 1)y, where n € Z.

If cos x = cosy, implies x = 2m = y, wheren € Z.

Comparing obtained equation with standard equation, we have:

3X = nnor2x =2mmn * /3

THT ™
wx=—orx=mmt - where m,n € Z ..ans

4 C. Question

Solve the following equations :

sin X + sin 5x = sin 3x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.



* COS X = COS Y, implies x = 2m + y, where n € Z.

s tan x =tany, implies x =m + y, wheren € Z.

Given,

sin x + sin 5x = sin 3x

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, sin X + sin 5x = sin 3x

Ssinx +sin5x-sin3x=0

. we will use sin x and sin 5x for transformation as after transformation it will give sin 3x term which can be
taken common.

{""sin A +sinB = 2sin (?) cos(?) }

Sx—x

= -sin 3x + 2 sin(%“) cos =0

= 2sin 3x cos 2x -sin3x =0

=sin3x (2cos2x-1)=0

. either, sin 3x =0o0r2cos2x-1=0

= sin 3x = sin 0 or cos 2x = € = cos /3

If sin x = sin y, implies x = nn + (- 1)y, where n € Z.

If cos x = cosy, implies x = 2m = y, wheren € Z.

Comparing obtained equation with standard equation, we have:
3Xx =nmor2x = 2mmn * /3

LX = ? orx=mm L L—rwhere m,n € Z ..ans

4 D. Question

Solve the following equations :

COS X COS 2X COS 3x = @

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m £y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.
Given,

COS X COS 2X C0S 3X = @

= 4cosxcos2xcos3x-1=0
{~"2cosAcosB=cos(A+B)+cos(A-B)}

.. 2(2cos x cos 3x)cos 2x-1=0



= 2(cos 4x + cos 2x)cos2x -1 =0

= 2(2cos? 2x - 1 + cos 2x)cos 2x -1 =0 {using cos 26 = 2cos’6 -1}
= 4c0s3 2Xx - 2€0s 2X + 2c0s22x -1 =0

= 2c0s2 2x (2cos 2x + 1) -1(2cos 2x + 1) = 0

= (2c0s22x-1)(2cos 2x + 1) =0

. either, 2cos 2x + 1 = 0 or (2cos? 2x - 1) =0

= C0S 2X = -1/2 or cos 4x = 0 {using cos 20 = 2cos%0 - 1}

= C0S 2X = €0s (1 - 1/3) = cos 21 /3 or cos 4x = cos /2

If cos x = cos y implies x = 2m £y, wheren € Z.

In case of cos x = 0 we can give solution directly as cos x = 0 is true for x = odd multiple of /2
Comparing obtained equation with standard equation, we have:
y=2n/3ory=m/2

52X = 2mm  21/3 or 4x = (2n+1)1/2

S X =mm +;—r orx=(2n+ 1)% where m,n € Z ....ans

4 D. Question

Solve the following equations :

COS X COS 2X C0S 3X = @

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nnt + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, impliesx =m + y, wheren € Z.
Given,

COS X COS 2X COS 3X = @

= 4C0s X cos 2x cos 3x-1=0

{2 cosAcosB=cos(A+B)+ cos(A-B)}

. 2(2cos x cos 3x)cos 2x -1 =10

= 2(cos 4x + cos 2x)cos2x -1 =0

= 2(2c0s? 2x - 1 + cos 2x)cos 2x - 1 = 0 {using cos 26 = 2cos’0 - 1 }
= 4c0s3 2x - 2€0s 2X + 2c0s22x -1 =0

= 2c0s2 2x (2cos 2x + 1) -1(2cos 2x + 1) = 0

= (2c0s22x-1)(2cos2x +1) =0

.. either, 2cos 2x + 1 = 0 or (2cos? 2x - 1) =0

= cos 2x = -1/2 or cos 4x = 0 {using cos 26 = 2co0s?6 - 1}

= C0S 2X = cos (- /3) = cos 2n /3 or cos 4x = cos /2



If cos x = cos y implies x = 2m * y, where n € Z.

In case of cos x = 0 we can give solution directly as cos x = 0 is true for x = odd multiple of /2
Comparing obtained equation with standard equation, we have:

y=2n/3ory=mn/2

SL2X =2mm + 2/3 or 4x = (2n+1)1/2

S X =mm ig orx=(2n+ 1)5 where m,n € Z ....ans

4 E. Question

Solve the following equations :

COS X + sin X = cos 2x + sin 2x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nnt =y, wheren € Z.
e tan x = tany, implies x = m + y, where n € Z.
Given,

COS X + sin x = cos 2x + sin 2x

COS X - COS 2X = Sin 2X - sin X

{sinA-sinB=2 cos( )5111(—) &cosA— cosB = -2 5111( )5111(—)}

2x—x

" —2sin ( . ) sin ( ) =2 cos( )5111(—)
. 3x . X 3x ., x
= 2sin—sin- = 2cos—sin-
2 2 2 2
X , 33X 3x
~sin- (sin— —cos—) =10
2 2 2

Hence,

. . X . 33X ax
Either, sinc = 0or sin— = cos—

. X . 3x T
= sin- =sinmm or tan— =1 = tan-
2 2 4
If tan x = tan y, implies x = m + y, where n € Z.
3x T
—=mnor — =nrw +-—
2 4

2
= x = 2mmor x_ﬂ-q— where m,ne Z ....ans

4 E. Question

Solve the following equations :

COS X + sin X = €os 2x + sin 2x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -



* sin x = siny, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

* tan x m + y, wheren € Z.

tany, implies x
Given,
COS X + sin x = €0s 2x + sin 2x
COS X - COS 2X = Sin 2X - sin X

e . A+EB . A—B . A+EB . sA—B
{~sinA-sinB = 2cos (T) sin(—-) &cos A— cosB = —2sin (T) sin(—-) }

S —2sin (%H) sin (x;l() =2 cos(b{%()sin(sz_x)

. 3xX ., X 3x , x
= 2s5in—sin- = 2 cos—sin-
2 2 2 2
. X . 323X ax
s sin= (sin——cos—) =0
2 2 2
Hence,
. . X ., AXx ax
Either, sin-= = 0 or sin— = cos—
2 2 2
. X . 3x T
= sinZ = sinmm or tan? =1= tanz
If tan x = tan y, implies x = m + y, where n € Z.
X 3x T
SLo=mmor — =nm +-—
2 2 4

Inm

=x=2mmorx="- +;—’where m,n€ Z ....ans

4 F. Question

Solve the following equations :

sin X + sin2x +sin3x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.
* tan x = tany, implies x = m + y, wheren € Z.
Given,

sin X + sin 2x +sin3x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, sin X + sin 2x +sin 3x =0

. we will use sin x and sin 3x for transformation as after transformation it will give sin 2x term which can be
taken common.



{""sin A+ sinB = 2sin (?) cos(?) }

3Ix+x Ix—x
) cos— =10
2 2

= sin 2x + 2 sin{(

= 2sin 2x cos X + sin 2x =0

=sin2x (2cosx+1)=0

- either, sin2x =0or2cosx+1=0

= sin 2x = sin 0 or cos x = - € = cos (n-1/3) = cos 21n/3

If sin x = siny, implies x = nnt + (- 1)y, where n € Z.

If cos x = cos y, implies x = 2m £y, where n € Z.

Comparing obtained equation with standard equation, we have:

2X = nnor x = 2mmn = 2n/3
2
X = ? or x =2mm + ?“where m,n € Z ..ans

4 F. Question

Solve the following equations :

sin X +sin2x +sin3x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

sin X + sin 2x + sin 3x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the
Transformation formula we need to select the terms wisely which we want
to transform.

As, sin X + sin 2x + sin 3x =0

. we will use sin x and sin 3x for transformation as after transformation it will give sin 2x term which can be
taken common.

{""sin A +sin B = 2sin (?) cos(%) }

. . L3+ 3x—
=sin 2x + 2 sin(=") cos=—~ =0

= 2sin 2x cos X + sin 2x = 0

=sin2x(2cosx+1)=0

. either, sin2x =0o0or2cosx+1=0

= sin 2x = sin 0 or cos x = - € = cos (n-1/3) = cos 21n/3

If sin x = sin y, implies x = nn + (- 1)y, where n € Z.



If cos x = cosy, implies x = 2rm = y, wheren € Z.
Comparing obtained equation with standard equation, we have:

2X = nnorx =2mm x 2mn/3

2
Sy = ? orx =2mm + ?“where m,n € Z ..ans

4 G. Question

Solve the following equations :

sin X + sin 2x + sin 3x + sin4x =0
Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m =y, where n € Z.
* tan x = tan y, implies x = m + y, where n € Z.
Given,

sin X + sin 2x + sin 3x + sin4x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, sin X + sin 2x + sin 3x + sin 4x=0

-~ we will use sin x and sin 3x together in 1 group for transformation and sin 4x and sin 2x common in other
group as after transformation both will give cos x term which can be taken common.

{~"sin A + sin B = 2sin (?) cos(?) }

(sin X + sin 3x )+(sin 2x + sin 4x) =0

3x- 3x—x

™ cosT===0
2 2

. LAx+2x 4x—2x
=2 sin(——) cos—;

+ 2 sin(

= 2sin 2X cos X + 2sin 3x cos x= 0
= 2cos X (sin 2x + sin 3x) =0

Again using transformation formula, we have:

3x+2x 3x—2x
cos—; =0

= 2 CO0S X 2sin

. 03X x
= 4cosxsm%c055 =0
. . ax x
.. either, cos x = 0 or 5111% =0 or cos; =0

In case of cos x = 0 we can give solution directly as cos x = 0 is true for x = odd multiple of /2

In case of sin x = 0 we can give solution directly as sin x = 0 is true for x = integral multiple of it

cx=(2n+ 1)%0?'?=kr{or;—(=(2p+1)z

=>x=(2n+ 1)% orx = %ﬂ orx= (2p+ 1)n where n,p,m € Z



4 G. Question

Solve the following equations :

sin X + sin 2x + sin 3x + sin4x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.

Given,

sin X + sin 2x + sin 3x + sin4x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

As, sin X + sin 2x + sin 3x + sin 4x=0

-~ we will use sin x and sin 3x together in 1 group for transformation and sin 4x and sin 2x common in other
group as after transformation both will give cos x term which can be taken common.

{""sin A+ sin B = 2sin (?) cos(?) }

(sin X + sin 3x )+(sin 2x + sin4x) =0

3x+x. 3x—x

+25in(x2 ) cos—— =0

. GAx+2x 4x—2x
= 2 sin(——) cos—;

= 2sin 2x cos X + 2sin 3x cos x= 0
= 2cos X (sin 2x + sin 3x) =0

Again using transformation formula, we have:

3x+2x 3x—2x
cos—; =0

= 2 COS X 2sin
. 03X x
=4 cosxsm%cos; =0
. . 5 x
.. either, cos x = 0 or sm? =0orcos; =0

In case of cos x = 0 we can give solution directly as cos x = 0 is true for x = odd multiple of /2

In case of sin x = 0 we can give solution directly as sin x = 0 is true for x = integral multiple of it
~x=02n+1Zor > kmor X= (Zerl)E
2 2 2 2
™ Zkm
=>x=(2n+ 1)5 orx=—orx= (2p+ 1)n where n,p,m € Z
4 H. Question
Solve the following equations :

sin 3x - sin X = 4 cos? x - 2

Answer



Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.

Given,

sin 3x - sin x = 4 cos? x - 2

= sin 3x - sin x = 2(2 cos? x - 1)

= sin 3x - sin X = 2 cos 2x {" cos 26 = 2c0s? 6 - 1}
{+"sinA-sinB = 2cos (%) sin(?) }

= 2 cos (gx%() sin [?'J;—_x) =2cos2x

= 2cos2xsinx —2cos2x =0

=2cos2x (sinx —1) =0

. either, cos 2x = 0 orsin x = 1 = sin 1/2

In case of cos x = 0 we can give solution directly as cos x = 0 is true for x = odd multiple of /2
If sin x = siny, implies x = n + (- 1)y, where n € Z.

L2y =(2n+ l)% or X = mi + (—1)”‘%

>x={2n+ 1); or x =mm+ (—1)"'"72—rwhere m neZ

4 H. Question

Solve the following equations :

sin 3x - sin x = 4 cos? x - 2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

e tan x = tan y, implies x = m + y, where n € Z.
Given,

sin 3x - sin x = 4 cos? x - 2

= sin 3x - sin x = 2(2 cosZ x - 1)

= sin 3x - sin x = 2 cos 2x {"" cos 26 = 2cos2 6 - 1}
{"sinA-sinB = 2cos (%) sin(?) }

3x+xy 3x—x.
= 2cos (T) sin (T) = 2c0s2x

=2cos2xsinx —2cos2x =10



=2cos2x (sinx —1) =0

. either, cos 2x = 0orsin x =1 = sin /2

In case of cos x = 0 we can give solution directly as cos x = 0 is true for x = odd multiple of /2
If sin x = siny, implies x = nm + (- 1)y, where n € Z.

S2x=(2n+ 1)% or x =mm+ (—1)”’*%
=>x=(2n+ 1); or x = mm+ (—1)"‘"12—rwhere mnez

4 1. Question

Solve the following equations :

sin 2x - sin 4x + sin 6x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Yy, implies x = 2nn £ y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.

Given,

sin 2x - sin 4x + sin6x =0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

we have, sin 2x - sin 4x + sin 6x = 0

. we will use sin 6x and sin 2x for transformation as after transformation it will give sin 4x term which can be
taken common.

{""sin A +sinB = 2sin (?) cos(?) }

. . L2X+6 6x—2
= -sin 4x + 2 sin( xz %) cos xz =0

= 2sin 4x cos 2x - sin 4x =0

=sin4x (2cos2x-1)=0

. either, sin4x =0 or2cos2x-1=0

= sin 4x = sin 0 or cos 2x = € = cos 1/3

If sin x = siny, implies x = nt + (- 1)'y, where n € Z.

If cos x = cos y, implies x = 2 £y, where n € Z.

Comparing obtained equation with standard equation, we have:

4x = nnor 2x = 2mm * 1/3

THT ™
SLX = S orx=mm + 5 where m,n € Z ..ans

4 1. Question



Solve the following equations :

sin 2x - sin 4x + sin6x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

sin 2x - sin 4x + sin 6x = 0

To solve the equation we need to change its form so that we can equate the t-ratios individually.
For this we will be applying transformation formulae. While applying the

Transformation formula we need to select the terms wisely which we want

to transform.

we have, sin 2x - sin 4x + sin 6x = 0

. we will use sin 6x and sin 2x for transformation as after transformation it will give sin 4x term which can be
taken common.

{""sin A +sin B =23sin (?) cos(%) }

. . 2X+6 6x—2
= -sin 4x + 2 sin( xz %) cos xz =0

= 2sin 4x cos 2x - sin4x =0

=sin4x (2cos2x-1)=0

. either, sin4x =0 o0or2cos2x-1=0

= sin 4x = sin 0 or cos 2x = € = cos /3

If sin x = siny, implies x = nn + (- 1)'y, where n € Z.

If cos x = cosy, implies x = 2m = y, wheren € Z.

Comparing obtained equation with standard equation, we have:

4x = nmor 2x = 2mm = 1/3

X = ? orx=mm L L—rwhere m,n € Z ..ans

5 A. Question

Solve the following equations :

tanx + tan2x + tan3x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.



* tan x = tany, implies x = m + y, wheren € Z.
given,
tan x + tan 2x + tan 3x =0

In order to solve the equation we need to reduce the equation into factor form so that we can equate the
ratios with 0 and can solve the equation easily

As if we expand tan 3x = tan ( x + 2x) we will get tan x + tan 2x common.
S~tanx +tan2x +tan3x =0

=tan x + tan 2x + tan (x + 2x) = 0

tanA+tanBk

As,tan(A+B)=———
l1-tanAtanPBE

tanx+tan2x
Stanx +tan 2x + ——— =
l—-tanxtan 2x

1

1-tanxtan2x

= (tanx +tan2x )( 1+ )=0

2—tanxtan 2x

= (tanx +tan2x )( }=10

1—-tanxfan 2x

Ltanx+tan2x=0o0or2-tanxtan2x =0

2tanx

Using, tan 2x = we have,
1—tan®x
2
= tan x = tan (-2x) or 2 -8B * _ 4
1-tanZx

>tan x =tan(-2x) or 2 - 4tar x = 0> tan x = 1/ V2
Let 1/V2 =tan a and iftan x = tan y, implies x = + y, wheren € Z
SX=nn+ (2x)ortanx =tanaoa=x=mn+ a

=>3Xx=nnorx=mmn+ a

. T 1
--x=?m‘x=mn+awheretana=l—i
y

andm neZ

5 A. Question

Solve the following equations :

tan x + tan 2x + tan3x =0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
given,
tan x + tan 2x + tan 3x =0

In order to solve the equation we need to reduce the equation into factor form so that we can equate the
ratios with 0 and can solve the equation easily

As if we expand tan 3x = tan ( x + 2x) we will get tan x + tan 2x common.

Ltanx +tan2x +tan3x =0



=s>tanx +tan2x +tan(x+2x) =0

tanA+tankb

As,tan(A+B) =———
1-tandtanB

tanx+tan 2x
Ltanx +tan 2x + ——— =
l—tanxtan 2x

1

1-tanxtan2x

= (tanx +tan2x )( 1+ )=0

2—tanxtan 2x

= (tanx +tan2x )( }=10

1—-tanxfan 2x

Ltanx+tan2x=0o0or2-tanxtan2x =0

. 2t
Using, tan 2x = ——— we have,
1-tan®x
2
= tan x = tan (-2x) or 2 282 % _ 4
1-tanZx

=tan x = tan(-2x) or 2 - 4tar x = 0 = tan x = 1/ V2
Let 1/V2 = tan a and iftan x = tan y, implies x = + y, wheren € Z
X =nn+ (-2x)ortanx =tana=x=mmn+ a

=>3X=nnorx=mmn+ a

. e 1
--x=?m‘x=mn+awheretana=Tzandm,nez
v

5 B. Question

Solve the following equations :

tan x + tan 2x = tan 3x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nnt + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

s tan x =tany, implies x =m + y, wheren € Z.

given,
tanx + tan2x-tan3x =0

In order to solve the equation we need to reduce the equation into factor form so that we can equate the
ratios with 0 and can solve the equation easily

As if we expand tan 3x = tan ( x + 2x) we will get tan x + tan 2x common.
Stanx +tan2x-tan3x =0

=stan x + tan 2x -tan (x + 2x) =0

tanA+tanBk

As,tan(A+B) =————
l1-tanAtanPBE

tanx+tan2x
Stan X + tan 2x - —4M8M8MMM =
l1-tanxtan 2x

1

= (tanx +tan2x )(1— ————)= 0
l-tanxtan2x

—tanxtan2x

= (tanx +tan 2x )( T

—tanxian 2x

)= 0



Stanx +tan2x=0or-tanxtan2x =0

. 2t
Using, tan 2x = 2~ we have,
1-tanZx
2
=>tan x = tan (-2x) or 282 * _ g
1—tanZx

=>tan x =tan(-2x) ortanx =0 =tan 0
iftan x =tany, impliesx =m + y, wheren€ Z
Sx=nn+ (2x)orx=mmn+ 0
= 3X = NN or X = mn
nw

X = ? or x =mn wherem neZ....ans

5 B. Question

Solve the following equations :

tan x + tan 2x = tan 3x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

given,
tan x + tan 2x -tan 3x =0

In order to solve the equation we need to reduce the equation into factor form so that we can equate the
ratios with 0 and can solve the equation easily

As if we expand tan 3x = tan ( x + 2x) we will get tan x + tan 2x common.
S~tanx +tan2x-tan 3x =0

=stan x + tan 2x -tan (x + 2x) = 0

tanA+tanBk

As,tan(A+B) =————
l1-tanAtanPBE

tanx+tan2x
Ltanx +tan 2x-—————— =)
l1-tanxtan 2x

= (tanx +tan2x )( 1— y : )= 20

—tanxtan2x

—tanxtan2x

= (tanx +t3112x)(1 }J=10

—tanxian 2x

Ltanx+tan2x=0or-tanxtan2x =0

2tanx

Using, tan 2x = we have,
1-tan®x
2
= tan x = tan (-2x) or 2807 * _
1-tanZx

=>tan x = tan(-2x) ortanx =0 =tan 0
iftan x = tan y, impliesx =m + vy, wheren&€ Z

Sx=nn+ (2x)orx=mmn+ 0



= 3X = N or Xx = MM
THT
LX = 5 or x =mm wherem ,ne€Z....ans

5 C. Question

Solve the following equations :

tan 3x + tan x = 2 tan 2x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
given,

tan x + tan 3x = 2tan 2x

= tan x + tan 3x = tan 2x + tan 2x

= tan 3x - tan 2x = tan 2x - tan x

= (tan 3x—tan 2x)(1+tan 3xtan 2x) (tan 2Zx—tanx}({1+tanx tan 2x)
l1+tan3xtan 2x a 1+tan 2xtanx
tanA—tan B
As, tan (A-B) =

1+tandtan B

S tan(3x — 2x)(1+tan3xtan2x) = tan(2x — x) (1 + tan x tan 2x)
=tanx{l +tan3xtan2x — 1 —tan2xtanx} =0

=tanxtan2x (tan3x —tanx) =0
~.tan x = 0 or tan 2x = 0 or tan 3x = tan x
iftan x =tany, impliesx=m + y, wheren€ Z

SLX =nmor 2x = mnor 3x = kit + X

T

mi
nmorx=—orx=—
2 2

=
Il

mi
SX=NMOor X = = wherem,neZ ....ans

5 C. Question

Solve the following equations :

tan 3x + tan x = 2 tan 2x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Yy, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.

given,



tan x + tan 3x = 2tan 2x
= tan x + tan 3x = tan 2x + tan 2x

= tan 3x - tan 2x = tan 2x - tan x

- (tan3x—tan2x)(1+tan3xtan2x)  (tanZx—tanx)(1l+tanxtanZx)
l+tan3xtan Zx - l+tanZxtanx
tanA—tanFE
As, tan (A-B) =

l+tandtan B

“tan(3x — 2x)(1 +tan 3x tan 2x) = tan(2x — x) (1 + tan x tan 2x)
=tanx{l +tan3xtan2x — 1 —tan2xtanx}= 0
= tanxtan2x (tan3x —tanx) =0
~.tan x = 0 or tan 2x = 0 or tan 3x = tan x
if tan x = tany, impliesx =m + y, wheren&€ Z
SoX = nmor 2x = mmor 3x = ki + x
fx=nmorx =22 orx ==
2 2
LX=NEWOTX = ? wherem,neZ ...ans

6 A. Question

Solve the following equations :

Sinx + cosx =+/2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COs y, implies x = 2m + y, wheren € Z.
* tan x = tany, implies x = m + y, wheren € Z.
given,

sinx +cosx =2

In all such problems we try to reduce the equation in an equation involving single trigonometric expression.
1 ., 1
So—sinx +—cosx =1
v 2 V2
. T . T . T T 1
= sinx cos—+sin—cosx =1 { " sin> = cos= == }
4 4 4 4 42
= sinG + 1) =1{"sinAcosB+ cosAsinB =sin (A +B)}
. {14 . T
= sin (— + x) = sin—
4 2

NOTE: We can also make the ratio of cos instead of sin, the answer remains same but the form of answer
may look different, when you put values of n you will get same values with both forms

If sin x = siny, impliesx =nn+ (- 1)y, wheren € Z

I —1ynk
Lot nm+ (—1) .



T T
SX =N+ (—1)“5—1 whereneZ ....ans

6 A. Question

Solve the following equations :

sinx + cosx = /2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m £y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.
given,
sinx +cosx =2
In all such problems we try to reduce the equation in an equation involving single trigonometric expression.
1, 1
So—sinx +—cosx =1
\-'2 \-'2
. T . T . T T 1
= sinxcos—+sin—cosx =1 { " sin== cos—=—=}
4 4 4 4 42

=>5111G + 1) =19{"sinAcosB+ cosAsinB =sin (A +B)}

e . T
= 51N (1 + l) = SIIIE

NOTE: We can also make the ratio of cos instead of sin, the answer remains same but the form of answer
may look different, when you put values of n you will get same values with both forms

If sin x = siny, implies x = nn + (- 1)'y, wheren € Z
LI _1ynT

..4+x—rm+[ 1) ;

X =nm+ (—1)“%—% whereneZ .....ans

6 B. Question

Solve the following equations :

-\Ecosx +sinx =1

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tan y, implies x = m + y, where n € Z.
given,
V3cosx +sinx =1

In all such problems we try to reduce the equation in an equation involving single trigonometric expression.



—

.43 1, 1
S—cosx +-sinx ==
2 2 2

. A T 1 . T E o T 1
= 5In X s8in—+ COS—COSX = — { . COSI=L and SIIIIZ— }
& & 2 6 2 6 2

T

=>c-:)s(x—g)=§ { " cos Acos B + sin Asin B = cos (A-B)}

T T
=cos(x——)=cos—
] 3
If cos x = cosy, implies x = 2nn £y, wherene Z

T

X — —=2nwx
6

T T
X =2nm + E+E whereneZ

I T
L X = 2nm+ E or 2nm _E wherenheZ .....ans

6 B. Question

Solve the following equations :
-\@cosx +sinx =1
Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.
* tan x = tany, implies x = m + y, wheren € Z.
given,

V3cosx +sinx=1

In all such problems we try to reduce the equation in an equation involving single trigonometric expression.
.43 1, 1
S cosx +-sinx = =

2 2 2

. . T T 1 . T "E . T 1
= sinxsin—-+ cos—cosx=- { "~ c(}szzl"— and SIIII=— }
6 6 2 6 p 6 2

=>-:-:ns(x—%):i {cosAcosB +sinAsinB =cos (A-B)}

T T
=>l:':'S(J’.'_E)=|:U'SE

If cos x = cos y, implies x = 2nnt £ y, wheren€ Z

T

{14
X — —=2nmx -
6 3

T T
LX =2nm + E+E whereneZ

I T
L X = 2nm+ E or 2nm _E wherenheZ .....ans

6 C. Question
Solve the following equations :

sinx+cosx=1



Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COs Yy, implies x = 2m £y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.

given,

sinx +cosx=1.

In all such problems we try to reduce the equation in an equation involving single trigonometric expression.

1 . 1 1
S ——sI X +——co0sX =—— { dividing by v2 both sides}

V2 2 V2

. . T T T . . T T 1
= SINX Sl —+CO0sS—COoSX =cos— { V" sm—=cos—=—1}
4 1 4 4

42

= CO5

T T
x—_]:cos_ { " cosAcosB +sinAsinB =cos (A-B)}
' 4

NOTE: We can also make the ratio of sin instead of cos , the answer remains same but the form of answer
may look different, when you put values of n you will get same values with both forms

If cos x = cos y, implies x = 2nn = y, where n€ Z

J J.E

SSX——=| 2nmt—

4 4

. - J T
- X=|2nn+— |+ —whereneZ.

4 4

m
X=A0mOrXx =nm+ ;Whﬂl'ﬂllt’z e dllS e

-

6 C. Question

Solve the following equations :

sinx+cosx=1

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.
* COS X = COS Y, implies x = 2m =y, where n € Z.

* tan x = tan y, implies x = m + y, where n € Z.
given,

sinx +cosx=1.

In all such problems we try to reduce the equation in an equation involving single trigonometric expression.



1 . 1 1
S —=8IN X + ——=c0sX =—= { dividing by v2 both sides}
“ - -

V2 2 V2

. . T T T ... . T T
= SINXSIN—+ COs—CosX =cos— { v sm—=cos—=—1}
4 4 4 44 V2

T

= COS| X ——
4

T
=¢0s— { " cosAcosB+sinAsinB =cos (A-B)}
4

NOTE: We can also make the ratio of sin instead of cos , the answer remains same but the form of answer
may look different, when you put values of n you will get same values with both forms

If cos x = cosy, implies x = 2nn + y, wheren€ Z

T
nmt+t—

LS —— =

X =

T T
nm+— ] + I wherene Z .

T
X=2nmorx =2nm+ 3 whereneZ .....ans.

-

6 D. Question

Solve the following equations :

cosec X = 1 + cot x

Answer

deas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = CcOs y, implies x = 2m + y, wheren € Z.

m + y, wheren € Z.

tany, implies x

e tan x
given,
cosec Xx =1 + cot x

1 COSX

= —=1+—

S X Sl X

=sinx +cosx=1.
In all such problems we try to reduce the equation in an equation involving single trigonometric expression.

1 . 1 1
S S—siX +——cosXx=—— { dividing by V2 both sides}

V2 N2 V2

: . T s T . T T 1
= S XS —+ COS—CoSX =cos—. { " sin—=cos—=—.}
4 : 4 4 4 2

= CO0s

T T
x—_]:cos_.{‘.'cosAcosB+sinAsinB=cos (A-B)}
: 4

NE: We can also make the ratio of sin instead of cos , the answer remains same but the form of answer may



look different, when you put values of n you will get same values with both forms

If cos x = cosy, impls x = 2nn £y, wheren€ Z

T
nmt+t—

X —

-
4

T T
2nmt— ] +—whereneZ
4 4

m
X=A0mOrXx =nm+ ;Whﬂl'ﬂllt’z oo.dlls

-

6 D. Question

Solve the following equations :

cosec X = 1 + cot x

Answer

deas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, wheren € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.
given,
cosec x = 1 + cot x

1 COSX

= —=1+—

SINX S X
= ginx +cosx=1.

In all such problems we try to reduce the equation in an equation involving single trigonometric expression.

1 . 1 1
S S——sIM X +——c0sX=—— { dividing by V2 both sides}
3 “»

V2 2 V2

. . T T T, . T T 1
= SN XS —+COS—CosX =¢cos—. { " sm—=cos—=—.}
4 - 4 4 4 2

= CO0s

T T
x__]:cog_.{'.'cosAcosB+sinAsinB=cos (A-B)}
- 4

NE: We can also make the ratio of sin instead of cos , the answer remains same but the form of answer may
look different, when you put values of n you will get same values with both forms

If cos x = cosy, impls x =2nn £y, wheren€ Z

-
2nmt—
4

-
4

X =

T T
nm+— ] + _—wherene Z



m
X=A0mOrXx =nm+ ;Whﬂl'ﬂllt’z oo.dlls

-

6 E. Question

Solve the following equations :

(\E—l)cosx —(.ﬁ—l)sinx =2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

COS X = cos y, implies x = 2nm £y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.

Given,

(ﬁ—l)cosx —(ﬁ—l)sinx =2

Dividing both sides by 2v2 :

We have,

. . T
= COSOLCOSX + SN oS X = cosz where cos a = /4

i
= C0os(X —n::vz):cos,'1 {cosm/4 =1/V2}

If cos x = cosy, implies x = 2nn £y, wherene Z

| () ()
T X-—0o =207 :Z%COSX—%SHIX = —

242 22 V2
()

T
Xx=2nm+-+awherecosao=—— "andne”Z
4 22

6 E. Question

Solve the following equations :

(ﬁ—l)cosx —(ﬁ—l)sinx =2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

Cos X = cos Y, implies x = 2nn £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.



Given,

(ﬁ—l)cosx —(ﬁ—l)sinx =2

Dividing both sides by 2v2 :

We have,

. . T
= COSOLCOSX + SN OGS X = cosz where cos a = /4

i
= C0s(X —n::vz):cos1 {coswa =121}

If cos x = cos y, implies x = 2nn = y, where n€ Z

(E) (e

i

X—o=2nm+t———COoSX+——sinx=—

232 242 V2
)

x =207+ 2 + awhere coso. = Landne Z
4 22
7 . Question
Solve the following equations :
cotx +tanx =2
Answer
Ideas required to solve the problem:
The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.
* COS X = COS Y, implies x = 2m + y, where n € Z.
e tan x =tany, implies x =m + vy, wheren € Z.
given,
cotx +tanx =2

1
— +tanx =2
fanx

= tan°x —2tanx+1=0

=(tanx-12=0

~.tan x = 1= tan x = tan /4

If tan x = tan y, implies x = nn + y, where n € Z.
s X = nn + /4 where n € Z ....ans

7 . Question

Solve the following equations :

cotx +tanx =2



Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COs y, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.

given,

cotx +tanx =2

+tanx =2

fanx

= tan°x —2tanx+1=0

=>(tanx-12=0

~tan x = 1= tan x = tan n/4

If tan x = tan y, implies x = nt + y, where n € Z.

s X = nmn + 1/4 wheren € Z ....ans

7 B. Question

Solve the following equations :
2sin?x=3cosx,0=<x<2n

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.
* COS X = COs y, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.
given,

2sin2x=3cosx,0<x=<2n

=2 (1-cos?x)=3cosx

=2cos?x +3cosx-2=0
=2c0s2x+4cosx-cosx-2=0

= 2 cos x(cos x + 2) - 1(cosx + 2) =0

= (2cos x-1)(cosx+2)=0

;.COS X =@

or cos x = -2 { as cos x lies between -1 and 1 so this value is rejected }
..cos x = € = cos 1/3

If cos x = cos y, implies x = 2nm £y, wheren € Z

LX =2nm = /3



But, 0 = x = 2n

~x=m/3and x =2n-m1/3 = 5n/3 ....ans

7 B. Question

Solve the following equations :

2sin2x=3cosx,0=x=<2n

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Yy, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
given,

2sin2x=3cosx,0<x=2n

=2 (1-cos?x)=3cosx

=2cos2x+3cosx-2=0

=2c0s2x+4cosx-cosx-2=0

= 2 cos x(cos x + 2) - 1(cos x + 2) =0

= (2cos x-1)(cosx+2)=0

;. COS X =@

or cos x = -2 { as cos x lies between -1 and 1 so this value is rejected }
.. Cos X = € = cos /3

If cos x = cos vy, implies x =2nm £y, wheren &€ Z
SoX =201 £ /3

But, 0 = x = 2n

~x=m/3and x =2n-1/3 = 5n/3 ....ans

7 C. Question

Solve the following equations :
secxcos5x+1=0,0<x<m/2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.
* COS X = COS Y, implies x = 2m =y, where n € Z.

* tan x = tan y, implies x = m + vy, where n € Z.
given,

secxcos5x+1=0,0<x<m/2

= sec X cos 5x = -1



= COS 5X = - COS X

- €0S X = COs (T - X)

. €0Ss 5x = cos (1 - x)

If cos x = cos y, implies 2nnt = y, wheren € Z.
S5X =2nm + (T - X)

= 5x = 2nm + (1 - x) or 5x = 2nm - (1 - X)

= 6x = (2n+1)nor 4x = (2n-1)n
) T T
S~ X=(2n+1)—orx=(2n —I)Iwherenfz
But, 0 < x < m/2
) T T
X=—andx=—...ans

6 4

7 C. Question

Solve the following equations :
secxcos5x+1=0,0<x<m/2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COs Yy, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.
given,

secxcos5x+1=0,0<x<m1/2

= sec X cos 5x = -1

= COS 5X = - COS X

- €0S X = COs (1 - X)

. €0Ss 5x = cos (1 - x)

If cos x = cos y, implies 2nnt = y, where n € Z.
SBX =2nm + (T - X)

= 5X = 2n1m + (1 - X) or 5x = 2ntm - (1 - X)

= 6xX = (2n+1)nor 4x = (2n-1)n

) T T

-X=(2n+1)—orx=(2n-1)—whereneZ
6 4

But, 0 < x <m/2

) T T
: x:E andx=—...ans

7 D. Question



Solve the following equations :

5cosZx + 7sin2x-6=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.
given,

5cos?x+ 7sin?x-6=0
=5c0s2x +5sin?x +2sin?x-6=0
=>2sin?x-6+5=0{ sin?2x+cos?x=1}
=2sin?x-1=0

= sin? x = (1/2)

sosinx = (1 V2)

=sinx=xsinmn/4

If sin x = siny, implies x = nnt + (- 1)y, where n € Z.

X =nm+ (-1)" (x(n/ 4)) wherene Z
. T
S X = mriz where ne Z ....ans

7 D. Question

Solve the following equations :

5cos2x + 7sin?x-6=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.
given,

5cos?x+ 7sin?x-6=0

=5¢0s? X + 5sin’ X + 2sin’ x -6 = 0
=2sin?x-6+5=0 { sin2x + cos? x = 1}
=2sin?x-1=0

= sin® x = (1/2)

ssinx = x=(1/V2)



=sinx =*xsinmn/4
If sin x = sin y, implies x = nn + (- 1)y, where n € Z.

ax=nm+ (-1)" (x(n/4)) wherene Z
. T
S = mriz where ne Z ....ans

7 E. Question

Solve the following equations :

sin X - 3 sin 2x + sin 3x = cos X - 3 cos 2x + cos 3x
Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.
* COS X =Cos Y, implies x = 2nn =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
given,

sin X - 3 sin 2x + sin 3x = cos X - 3 cos 2x + cos 3X

= (sin X + sin 3x) - 3sin 2x - (cos X + cos 3x) + 3 cox2x =0

A+B

sin A + sin B = 2sin Cos and cos A + cos B = 2cos Cos

[A—B

A—B]

A—B]

X+ 3% 3x—-x X +x 3x—-x

cos cos

w2 sin[

] —3sin2x —2cos

]—SCOSEX =0

= 2 sin 2X COS X - 3 sin 2Xx - 2 €0S 2x c0s X + 3 cos 2x =0

= sin 2x ( 2cos x - 3) - cos 2x (2cos x-3) =0

= (2cos x - 3)(sin 2x - cos 2x) =0

~.cos x = 3/2 = 1.5 (not accepted as cos x lies between -1 and 1)
Or sin 2x = cos 2x

Stan2x =1 =tann/4

If tan x = tan y, implies x = + y, wheren € Z.

S2X = nm + /4

nw
X=— +§ where ne £.....ans

-

7 E. Question

Solve the following equations :

sin X - 3 sin 2x + sin 3x = cos X - 3 cos 2X + C0S 3X
Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -



* sin x = siny, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

s tan x =tany, implies x =m + y, wheren € Z.
given,
sin X - 3 sin 2x + sin 3x = cos X - 3 cos 2X + €o0s 3x

= (sin X + sin 3x) - 3sin 2x - (cos X + cos 3x) + 3 cox2x =0

A+B

wsin A + sin B = 2sin and cos A + cos B = 2cos Cos

[A—B
Cos

A—B]

A—B]

- - - -

X+ 3% 3x—-x X +x 3x—-x

w2 sin[ cos cos

]—SCOSEX =0

] —3sin2x —2cos

= 2 sin 2Xx cos X - 3 sin 2X - 2 cos 2x cos X + 3 cos 2x = 0

= sin 2x ( 2cos x - 3) - cos 2x (2cos x-3) =0

= (2cos x - 3)(sin 2x - cos 2x) = 0

~.cos x = 3/2 = 1.5 (not accepted as cos x lies between - 1 and 1)
Or sin 2x = cos 2x

s tan 2x = 1 = tan /4

If tan x = tan y, implies x = Nt + y, wheren € Z.

L2X = nm+ /4

ni

T
X=—+_ where ne Z....ans

-

7 F. Question

Solve the following equations :
4sinxcosx+2sinx+2cosx+1=0

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.
* COS X = COS Y, implies x = 2m + y, where n € Z.

e tanx =tany, implies x =m + y, wheren € Z.
given,

4sinxcosx+2sinx+2cosx+1=0

= 2sin X (2cos x + 1) + 1(2cos x + 1) =0

= (2cos x + 1)(2sinx + 1) =0

" €cos X = -1/2 or sin x = -1/2

= C0S X = €0s (1 - 11/3) or sin X = sin (- 1/6)

= C0S X = €0S 21/3 or sin X = sin (-1/6)

If sin x = sin y, implies x = nnt + (- 1)y, where n € Z.



And cos x = cos y, implies x = 2 = y, where n € Z.
SX=2nm * 2n/3 or x = mn + (-1 (-n/6)
Hence,

-

X=2n1+— orx =I!lﬂ—(—1}m[—

i ] where m. ne £
6

7 F. Question

Solve the following equations :
4sinxcosx+2sinx+2cosx+1=0

Answer

Ideas required to solve the problem:

N {1 1A

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = Cos Yy, implies x = 2nnt =y, wheren € Z.

e tan x = tany, implies x = m + y, where n € Z.
given,

4sinxcosx+2sinx+2cosx+1=0

= 2sin x (2cos x + 1) + 1(2cosx + 1) =0

= (2cos x + 1)(2sinx + 1) =0

" cos X = -1/2 or sin x = -1/2

= C0S X = €0s (1 - 1/3) or sin X = sin (- 1/6)

= COS X = €0S 21/3 or sin X = sin (-1/6)

If sin x = sin y, implies x = nn + (- 1)y, where n € Z.
And cos x = cos y, implies x = 2rm = y, where n € Z.
SoX =2nm £ 2n/3 or x = mmn + (-1 (-1/6)

Hence,

- 2r m T
X =2nnt—-orx =mnu+ (1) = where m. ne Z

7 G. Question

Solve the following equations :
COS X + sin X = €0s 2X + sin 2x
Answer

Ideas required to solve the problem:

{1 A

The general solution of any trigonometric equation is given as -

e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,



COS X + sin X = cos 2X + sin 2x

COS X - COS 2X = Sin 2X - sin X

{"sinA-sinB = 2¢os

a— a—

. X+2x ) . (x-2x 42X+ C(2x—x
S —=2sin sin =2cos( )sin
2 2 2 2
oo X . X R X . X
= 25in—sin — = 2¢os—sin —.
- - - -

- - - -

X .. 3x 3x
~osim— (sin— —cos—) = 0.
2 2 2

- - -

Hence,

. . X . 3x 3x
Either, sin — =0o0r sSin— = COS
2 2 2

- - -

Ny

. X . aX L
= sln— =sinmmor tan— =1=tan—
2 2 __‘I_

- -

If tan x = tan y, implies x = mt + y, wheren € Z.

3X T
= M7 Or— =17 +—

-

b | A

-

"

s
4+ —wherem,ne Z....ans

3 6

= X=2MT Orx=

7 G. Question

Solve the following equations :

COS X + sin x = €o0s 2x + sin 2x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m £y, where n € Z.
e tan x = tan y, implies x = m + y, where n € Z.
Given,

COS X + sin x = cos 2x + sin 2x

COS X - COS 2X = Sin 2X - Sin X

{"sin A-sin B = 2cos A_BJsin[ A-B

-

Vo, 2X+X . [2X-X
=2cos( )s1n
] ]

X—2X

Lo [(X+2x)
- —2sin sin

[

-

J&COSA— cos B =

A+BYy. (A-B .
- Jsm[ - J&COSA—COSB=—251H[

231'11[

a—

A+B

|

S111

B Jsin[

|

A-B

-

A-B

-

J\

J\

J

J



oo X . X R X . X
= 25N —sll — = 2¢08— Sin — -
2 2 2 2

- - - -

. X .. 3 3x
~osim— (sin— —cos—) = 0.
2 2 2

- - -

Hence,

. . X . 3X 3x
Either, sin— =0o0r sin— =cos—
2 b 2

- -

. X ) 3x T
= sm; = SN mmor tanT =]l=tan—

- -

If tan x = tany, implies x = m + y, wheren € Z.

Vo

IX T
=MTor—=nNmT+—
2 4

-

£

b | A

-

"

s
s> xy=2MTorx= +—wherem,ne Z....ans

3
7 H. Question

Solve the following equations :

sin x tan x - 1 = tan x - sin x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -

* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = CcOs y, implies x = 2m + y, wheren € Z.
* tan x = tany, implies x = m + y, wheren € Z.
given,

sin x tan x - 1 = tan x - sin x

=sinxtanx-tanx +sinx-1=0

=tan x(sinx-1)+ (sinx-1)=0

= (sinx-1)(tanx +1) =0

Ssinx=1lortanx =-1

= sin x = sin /2 or tan x = tan (- /4 )

If sin x = siny, implies x = nnt + (- 1)y, where n € Z.
and tan x = tany, implies x = m + y, wheren € Z.

Aax=nn+ (1) (n/2) or x = mn + (- /4)

n| T T
L x=nm+(-1) [:]ﬂrx:nm—zu-'fwr?n. me £...ans

7 H. Question

Solve the following equations :



sin x tan x - 1 = tan x - sin x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x =tany, implies x =m + y, wheren € Z.
given,

sin x tan x - 1 = tan x - sin x

=sinxtanx-tanx +sinx-1=0

=tan x(sinx-1) + (sihx-1) =0

= (sinx-1)(tanx +1) =0

Ssinx=1lortanx =-1

= sin X = sin /2 or tan x = tan (- /4 )

If sin x = siny, implies x = nnt + (- 1)y, where n € Z.
and tan x = tan y, implies x = nt + y, wheren € Z.

Ax=nm+ (1) (n/2) or x = mm + (- w/4)

n| T Fid
s x=nm+(-1) [:]ﬂrx:um—In-'he’re’n. me Z....ans

7 1. Question

Solve the following equations :

3 tan x + cot x = 5 cosec x

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Y, implies x = 2m + y, where n € Z.

e tanx =tany, implies x =m + y, wheren € Z.
Given,

3tan x + cot x = 5cosec x

LSInX  CcosX 5
= 3 + —

TCosX  sinX  sinx

L sinx 5  cosx
= 4 —_

T COosSX  sinX  sinx
. 2 .
= 3sm X =(5—cosx)cosx

. ¥ ]
35 X +cos X =5c08X



= 2sinx —Scosx +1=0 {+sin?x + cos® x = 1}
E 2(1—c032x)—5c05x—1:0
= 2cos x+5cosx —3 =0
= 2c0s? X +6c0sX —COSX —3=0
= 2cosx(cosx+3)—1(cosx+3)=0
= (cosxX +3)(2cosx—-1)=0
. cos x = -3 (neglected as cos x lies between -1 and 1)
or cos x = € (accepted value)
. T
-+ COSX = CDST

3
If cos x = cos y, implies x = 2 £y, where n € Z.
X = Hfririg where ne £.....ans

3
7 1. Question
Solve the following equations :
3 tan x + cot x = 5 cosec x
Answer
Ideas required to solve the problem:
The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nm + (- 1)y, where n € Z.
* COS X = COS Y, implies x = 2m + y, where n € Z.

e tan x

tany, implies x =m + y, wheren € Z.
Given,

3tan x + cot x = 5cosec x

LSInX  cosx 5
>3t =
COSX sSInX sinx

L Sinx 5 cosx
2 = i
COSX sSmX SInx
. -
= 3smm X =(5—cosx)cosx
. ¥ ]
35X +cos X =5¢c0sX
. iein? 2\ —
= 2sin“ X —Scosx +1=0 {~sin®x+cos® x =1}
. N ]
*2(1—cos“xX)—5cosx+1=0
" eyl =0
2cos"xXx+5cosx—3

R
2co8" X +6c0osxXx —cosx—3=0



= 2cosx(cosx+3)—1(cosx+3)=0

= (cosX +3)(2cosx—-1)=0

. cos x = -3 (neglected as cos x lies between -1 and 1)
or cos x = € (accepted value)

. m
-+ COSX =CO0s
3

If cos x = cosy, implies x = 2m =y, wheren € Z.
X = anrig where ne £.....ans
3
8. Question
Solve : 3-2cosx-4sinx-cos2x +sin2x=0
Answer
Ideas required to solve the problem:
The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m =y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

3-2cosx-4sinx-cos2x + sin2x =0

As, cos 2x = 1 - 2sin? x and sin 2x = 2sin x cos x

53 -2cos x - 4sin x - (1 - 2sin? x) + 2sin x cos x = 0

= 2sinZ X - 4sin X + 2 - 2c0s X + 2sin X cos X = 0

= 2(sin? x - 2sin x + 1) + 2cos x(sinx -1) =0

= 2(sin x - 1)2 + 2cos x(sinx -1) = 0

= (sin x - 1)(2cos x + 2sinx-2) =0

Ssinx=1lorsinx+cosx=1

When, sinx =1

We have,

sin x = sin /2

If sin x = siny, implies x = nit + (- 1)y, wheren € Z
T

x:nrt—(—l)n[:

] wherene Z

When, sinx + cosx =1

1 . 1
S—sim X +——co0sXx=—— { dividing by v2 both sides}

1
V2 N2 V2



. . T T T, . T T
= SN XSl —+CoS—CosSX =cos— { v sin—=cos—=—1}
4 4 4 4 4 2

= CO0s

T T . .
x——]:cos— {"cosAcosB +sinAsinB =cos (A-B)}
: 4

If cos x = cosy, implies x =2mmn =y, where me Z

T
2mr £ —
4

Lx— =

-
4

X =

T T
2mmt+— ] + : whereme 7Z

T
= X=ANT0rX = 2T + 3 wherem e Z

-

Hence,

T
orx=2mmorx=2mm+ = where m. ne £

L L1\ T
x=nm+(-1) [:

8. Question

Solve : 3-2cos x-4sinx-cos2x +sin2x=0
Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.
* COS X = CcOs y, implies x = 2m + y, wheren € Z.

* tan x = tany, implies x = m + y, wheren € Z.
Given,

3-2cosx-4sinx-cos 2x + sin2x =0

As, cos 2x = 1 - 2sin? x and sin 2x = 2sin x cos x

7.3 -2cos x - 4sin x - (1 - 2sir? x) + 2sin x cos x = 0
= 2sinZ X - 4sin X + 2 - 2c0s X + 2sin X cos X = 0

= 2(sin? x - 2sin X + 1) + 2cos x(sinx - 1) = 0

= 2(sin x - 1)2 + 2cos x(sin x - 1) = 0

= (sin x - 1)(2cos x + 2sinx-2) =0
ssinx=1lorsinx+cosx=1

When, sinx =1

We have,

sin X = sin /2

If sin x = siny, implies x = nnt + (- 1)y, wheren € Z



cx=nm+(-1)" [ ; ]u‘heren eZ

When, sinx + cosx =1

1 . 1 1
S ——=8IN X +——=c0sX =—= { dividing by v2 both sides}

V2 V2 V2

. . T s T, . T T 1
= $inXsin—+cos—Ccosx =cos— { " sin—=cos—=—}
4 4 4 44 2

= CO0s

T T
X—_]:cos_ { " cos AcosB + sin Asin B =cos (A-B)}
: 4

If cos x = cos y, implies x = 2mmn + y, where me Z

X —

T T
— 2mr £ — ]
4 4

X =

T T
2mmt+— ] + —whereme Z
4 4

T
= X =2mmnorx = 2Imn + 3 whereme Z

-

Hence,

x:mr—(—l)"[g

T
orxX =2mmorx=2mm+ = where m. ne £

9. Question

3sin? x - 5 sin x cos x + 8 cos® x = 2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
* sin x = sin y, implies x = nm + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.

Given,

3sin x - 5 sin x cos x + 8 cos? x = 2

= 3sinZ x + 3 cos? x - 5sin x cos X + 5 cos? x = 2
=3-5sinxcosx +5cos?x=2{sin?x+cos?x=1}
= 5c0s? x + 1 = 5sin x cos x

Squaring both sides:

= (5c0s2 x + 1)2 = (5sin x cos x)?

= 25c0s% x + 10cos? x + 1 = 25 sin? x cos? x

= 25c05% x 4+ 10c0os? x + 1 = 25 (1 - cos? x) cos? x



=50c0s*x-15cos?x +1=0

= 50c0s* x - 10 cos? x - 5cos? x + 1 =0

= 10cos? x ( 5c0s% x - 1) - (5cos? x - 1) = 0
= (10cos? x - 1)(5cos? x - 1) = 0

~.cos? x = 1/10 or cos? x = 1/5

Hence, when cos? x = 1/10

1
We have, cosx ==—
10
If cos x = cos y, implies x = 2 £y, where n € Z.
let cos a = 1/V10
socos (m-a)=-1/V10

LX=2nmEoaorx =2nm =+ (M- a)

1
~.when, cosXx =+—

£/10
1
x=2nn+aorx =2nn+(n—o)wherene Zandcosa = T
\

When cos? x = 1/5

1
We have, cosx ::T.
5
If cos x = cosy, implies x = 2mn £y, wheren € Z.
let cos B = 1/V5
s.cos (m-B) =-1/V5

SX=2munE Borx =2mmn £ (- B)

~.when, cosx =

L
e

1
x =2mrtpforx =2mn+(n—f)whereme Zandcosp = T=
N

A

...ans

9. Question

3sinZ x - 5 sin x cos x + 8 co x = 2

Answer

Ideas required to solve the problem:

The general solution of any trigonometric equation is given as -
e sin x = siny, implies x = nn + (- 1)y, where n € Z.

* COS X = COS Yy, implies x = 2m £y, where n € Z.

* tan x = tany, implies x = m + y, wheren € Z.



Given,

3sin2 x - 5 sin x cos x + 8 cos? x = 2

= 3sinZ x + 3 cos? x - 5sin x cos X + 5 cos? x = 2
=3-5sinXxcosXx+5cos?x=2{sin?x+cos?x=1}
= 5c0s2 x + 1 = 5sin x cos X

Squaring both sides:

= (5c0s? x + 1)? = (5sin x cos x)?

= 25c0s* x + 10cos? x + 1 = 25 sin? x cos? x

= 25c0s* x + 10cos? x + 1 = 25 (1 - cos? x) cos? x
=50c0s*x-15cos?x +1 =0

= 50c0s* x - 10 cos? x - 5cos2 x + 1 =0

= 10cos2 x ( 5co0s% x - 1) - (5cos? x - 1) = 0

= (10cos? x - 1)(5cos? x - 1) = 0

. cos? x = 1/10 or cos? x = 1/5

Hence, when cos? x = 1/10

We have, cosx ::L
J10
If cos x = cos y, implies x = 2 £y, where n € Z.
let cos a = 1/V10
~cos (m-a)=-1/V10

LX=2nmEoaorx =2nm = (M- a)

1
S.when, cosXx =+—

J10

x=2nn+aorx =2nn+(n—o)wherene Zandcosa =
When cos? x = 1/5

1
We have, cosx ::T.
5
If cos x = cos y, implies x = 2mn =y, where n € Z.
let cos B = 1/V5
- cos (m-B) =-1/V5

AXx=2munE Borx =2mmn=x (n-B)

~.when, cosx =+

R
=

x =2mr+forx = 2mna+(n—p)whereme Zandcosp =

V10

N

= .
h



...ans

10. Question

.2 ¥
Solve : Asin“x | AcosTx _ A fn

Answer

Given,

[—

= . 2 2
psin”x | HcosTx

b | =

=2242
On comparing both sides, we have

sin2 x = cos?2 x = @

Note: If we want to give solution using above two equations then task will become tedious as sin x can be
positive at that time cos will be negative and similar 4-5 cases will arise. So inspite of combining all solutions
at the end,we proceed as follows

combining both we can say that,

all the solutions of first 2 equations combined will satisy this single equation

tan2x =1

-
tanx ==1 :tan[ +—
A4

tan x = tany, implies x = m + y, where n € Z.
) n n
- X=0T +I orx=mmn —I where m, ne £...ans

10. Question

.2 ¥
Solve : Asin“x | AcosTx _ A fn

Answer

Given,

[—

= . 2 2
psin”x | HcosTx

b | =

=2242
On comparing both sides, we have

sin2x = cos?2 x = @

Note: If we want to give solution using above two equations then task will become tedious as sin x can be
positive at that time cos will be negative and similar 4-5 cases will arise. So inspite of combining all solutions
at the end,we proceed as follows

combining both we can say that,

all the solutions of first 2 equations combined will satisy this single equation

tan2x =1

-
tanx ==1 :tan[ +—
A4

tan x = tan y, implies x = m + y, wheren € Z.



_ s s
S X =HT+— 0F X = MT —— where m. ne Z...ans

Very Short Answer

1. Question

Write the number of solutions of the equation tan x + sec x = 2 cos x in the interval [0, 2m].
Answer

sinx 1
——— + —— = 2 X COSX
COSX (COSX

sinx + 1 = 2 x (cos x)?

sinx+1=2x (1-(sinxp)

sinx + 1 = 2 - 2(sin x)?

2(sinx)2 +sinx-1=0

Consider a=sin x

So, the equation will be

2a’+a-1=0

From the equation a=0.5 or -1

Which implies

Sin x=0.5 or sin x=(-1)

Therefore x=30° or 270°

But for x=270° our equation will not be defined as cos (270° )=0
So, the solution for x=30°

According to trigonometric equations

If sin x=sin a

Then x=nm - na

Here sin x=sin30

So, x=nm + (-1)" x 30

For n=0, x=30 and n=1,x=150° and for n=2,x=390
Hence between 0 to 21 there are only 2 possible solutions.
2. Question

Write the number of solutions of the equation 4 sin x - 3 cos x = 7.
Answer

4sin x - 3cos x =7

4sin x - 7 = 3co0s X

Squaring both sides

16(sin x)2 + 49 - 56sin x = 9(cos x?

16(sin x)2 + 49 - 56sin x = 9((sin x)?-1)

16(sin x)2-9(sin x)2-56sin x+49+9=0



7(sin x)2-56sin x+58=0

Solving the quadratic equation

Sin x = 6.7774 or 1.2225

But we know that sin® lies between [-1,1]

So there are no solutions for this given equation
3. Question

Write the general solution of tan? 2x = 1.
Answer

sin? 2x

cos2 2X

sinZ2x = cos22x
sin 22x = 1- Sin?2x
2sin?2x =1

. 1
sin2x = —
!

03]

sin 2x=sin45

So
T
2x=mr+g
nm T
X=—+=

2 8

4. Question
Write the set of values of a for which the equation v3 sin x - cos x = a has no solution.

Answer

V3 cosX
—sinx—
2

=4

€0s30°sin x - sin30°cos x =a

sin (x-30)=a

As the range of sin function is from [-1,1]

So the value of a can be R-[-1,1]

i.e.a € (-, -2) U (2, »)

5. Question

If cos x = k has exactly one solution in [0, 2 1], then write the value(s) of k.
Answer

As cos x = cos 6

Then x=2nm = 6

And it is said that it has exactly one solution.

So 6=0 and



2nm
X=——
2

=nm
In the given interval taking n=1,x=n {n=0 is not possible as cos 0 = 1 not -1 but cos mis -1}
6. Question

Write the number of points of intersection of the curves 2y =1andy =cos x, 0 = x < 2m.

Answer
2y=1

. 1
l.e. V= E

and y = cos x

so, to get the intersection points we must equate both the equations
i.e. cosx ==
2

S0, COS X = cos 60°
and we know if cos x = cos a
then x=2nmn + a where a€ [0, m]

so here

=

X=2nm + -

[#%]

So the possible values which belong [0,21] areg and J?“

There are a total of 2 points of intersection.

7. Question

. . L. 1 ,
Write the values of x in [0, n] for which si11 2x.— and cos 2x are in A.P.
9

-

Answer

a, a+r, a+2r

so A1 +A3=2A,

here sin2x + cos2x =1
2sin x cos x + 1-2sinx =1
sin x cos x - sin?x=0
sin x (cos x-sin x)=0

if sin x =0

then x =0, it

if sin x=cos x

then x = /4

So, all possible values are O,E,?T

8. Question

Write the number of points of intersection of the curves 2y = - 1 and y = cosec x.



Answer

Y=cosec x andy = —i
So
1 -1
sinx | 2
Sin x = -2

Which is not possible

So

There are 0 points of intersection.

9. Question

Write the solution set of the equation (2 cos x + 1) (4 cos x + 5) = 0 in the interval (0, 2 n].
Answer

8 cos2x+10 cos x+4 cos x+5=0

8 cos2x+14 cos x+5=0

Solving the quadratic equation, we get,
cos x =-0.5

cos x = cos 120°

2nm + an
X=2nm + —
-3

im
Sox = 5 whenn = 0,

And when n=1x = ?

10. Question

. . . L |
Write the number of values of x in [0, 2 n] that satisfy the equationsiinn“ X —cos X = —

Answer

1-cos2x-cos x=0.25

cos x 2x+cos x-0.75=0

Solving the quadratic equation we get
cos x = 0.5

Cos X = co0s60°

2 +1T
X=2nm + -
3

x=60° when n=0

And x=300° when n=1

11. Question

If 3 tan (x - 15°) = tan (x + 15°), 0 = x = 9(°, find x.

Answer



Let tan (15°) = tan(45°-30°)
We know that

(tanA — tanB)
1 + tanA tanB

(tan45° — tan30°)
1 + tan45° tan30°

tan(A —B) =

tan(45°— 30°) =

L1
V3
tan(45— 30) = 1
1+ —
V3
tan15 3-1
anlh =
\.@ +1
We now
fan(a+ b) tana + tanb
an(a =
1—tana x tanb
And
tana— tanb
tan(a—b) =

1+ tana x tanb
So, 3 tan (x - 15°) = tan (x + 15°) can be written as follows

tanx — tan 15 tanx + tan 15
e =
1+tanx ¥ tan1b 1—tanx X tan15s

(3 tan x - 3tanl5)(1-tan x x tanl5) = (1+tan x x tanl5)(tan x + tan15)

3 tan x - 3 tan15-3 tan?x tan(15-3) tan x tan?15 = tan x + tanl5 + tar®x tanl5 + tan x tan?15
Solving the equation,

And putting

\.@—l

tanlh =
\.@ +

1
Wegettanx-1=0
Therefore, tan x =1
So, x=45°

Or

X= —
4

12. Question

If 2 sin2 x = 3 cos x, where 0 =< x < 2 T, then find the value of x.
Answer

2sin2x=3cos X

2-2c052x=3¢0s X

Solving the quadratic equation, we get

cos x= 1/2

Therefore x=60° and 300°



i.e.

g T d5TL'
= —and —
3 3

13. Question

If sec x cos 5x + 1 = 0, where () —- x < —_ find the value of x.

L2 | A

Answer

Ccosbx

COsX

Cos 5x = -cos X
Ccos 5x+cosx =0

We know

A+B A—B
cosA+cosB=2cos( 5 )cos( 5 )

Here

bx+x bx—Xx
c055x+cosx=2cos( 2 )cos( 2 )

Now from the above equation it would be,
2cos 3x cos 2x=0

cos 3x cos 2x=0

cos 3x=0 or cos 2x=0

for cos3x=0

3x= (Zn+1) (g)

T
x=(2n+1) (E)
for cos2x=0

2x = (2n+1) (g)

13
x= (2n+1) (E)
so the values of the x less than equal to 90° are%,g,g

MCQ

1. Question

Mark the Correct alternative in the following:

The smallest value of x satisfying the equation v3 (cot x + tan x) = 4 is
A.2mn/3

B.m/3

C.n/6

D.m/12



Answer

1
\.@ (—+ tanx) =4
tanx

1+ tan®x
tanx

V3+V3 tan?x = 4 tan x

V3 tan2x-4 tan x+v3=0

Therefore

tany = \.@ ortanx =

-
ol =

Therefore x = g or

o | A

But here the smallest angle is 1 /6

Option C

2. Question

Mark the Correct alternative in the following:
If cos x + V3 sin x = 2, then x =

A /3

B.2m/3

C.4n/3

D.5n/3

Answer

cos 2x = (2-v3 sin x)?

1-sin2x = 4+3 sin?x-4v3 sin x
4 sin?x-4v3 sin x+3=0

. V3
SIN¥X = —
2

™
X=—
3

Option A

3. Question

Mark the Correct alternative in the following:

If tan px - tan gx = 0, then the values of 8 form a series in
A. AP

B. GP

C. HP

D. None of these

Answer

Tan x=tana



X=n1m+a
Sotanpx-tangx =0
tan px = tan gx
pX = nm + gx
(p-q)x=nm
nm
P—q
T Zm 3m
X= » »
P-qQqP—4qP—q

T

P—q

Here in this seriesa =r =

So, this is in AP.

Option A

4. Question

Mark the Correct alternative in the following:

If a is any real number, the number of roots of cot x - tan x = a in the first quadrant is (are).
A2

B.0O

C.1

D. None of these

Answer

1
—— —tanx =a
tanx

1 —tan’x

tanx
1-tan?x=a tan x
tan?x+atanx-1=10

—a t \‘,'az - 4(—1)

tanx =
2
—a t+va‘+4
fan = ————

2

As it is given a be any real number take a=0,
For a=0

+V0F 4

tanx =
2

Tanx = +1lor-1

In first quadrant only tan(n/4)=1

So, there is only one root that lies in the first quadrant.
Option C

5. Question



Mark the Correct alternative in the following:

The general solution of the equation 7 cos? x + 3 sin? x = 4 is

T
A x=2nn ig.n el

"

2n
B.x=2nm+—.neZ
)

Cx=2nn+—ner’

| A

D. none of these

Answer

7c0s?x+3(1- cos?x)=4
7 cos2x +3 - 3 cos?x =4
4 cos?x -1=0

1
COSX = —
2

Ccos X = cos60°

Then
bl
x=mmi§mEZ

6. Question

Mark the Correct alternative in the following:

A solution of the equation cos? x + sin x + 1 = 0, lies in the interval
A (-/4, /4)

B.(m/4,3 n/4)

C.(3m/4,5m/4)

D. (5 /4, 7 m/4)

Answer

1-sin2x+sin x+1=0

2y-sin x-2=0

sin
sin x=-1

3m
=7
Option D
7. Question
Mark the Correct alternative in the following:
The number of solution in [0, /2] of the equation cos 3x tan 5x = sin 7x is
A5
B.7



C.6

D. None of these
Answer

cos 3x tan 5x = sin 7x

sin 5x

C0s3x ( ) = s5in7x

cosbx

2 cos 3x sin 5x = 2 cos 5x sin 7x
sin 8x + sin2x = sin 12x + sin 2x
sin 8x = sinl2x

sin 12x - sin8x =0

2sin 2x cos 10x =0

If sin2x=0

Then, x=0

If cos10x = 0

Then 10x = E

m 3m bm 7w 9

20°20°20°20°20

and x=0 (from above equation sin2x=0)
So, there are 6 possible solutions.
Option C

8. Question

Mark the Correct alternative in the following:

The general value of x satisfying the equation .\/Eginx 1 cosX =3 is given by

m T
Ax=nn+(-1)=+=-.neZ

473

™ T
B.x=nm+(-1)=-=.neZ

3 6

T
C. x :11,-cig.11 el

T
D.x=nnt_—.ne z

3
Answer
Cos2x=(V3-v3sin x)2
1-sin?x = 3+3sin?x-6sin x
4sin2x-6sin x+2=0
2sinZx-3sin x+1=0

sinx=10r0.5



We know,

X =nm+ (-1)"8
X =nm + (=17 (g) orx = nm + (—1)® (g)

Therefore, the values of x are

mb5h 131
.'2.' 6 JT[J 6

ol A

So, these values are obtained for different value of n from the equation

m m
Xx=nm+ (—1)“5—6,116 yi

So, Option B

9. Question

Mark the Correct alternative in the following:

The smallest positive angle which satisfies the equation 2<in®x ~ /3 cosx +~1=0 is

Sw
6

A.

d

-

[¥Y]

w | A

Answer

2(1-cos2x)+V3cos x +1 =0
2 -2 cos?x + V3cos x +1 = 0
2 cos?x - V3cos x -3 =0

_ .2
v3
cosx =+3or -

X=m- -
5m

X=g

Option A

10. Question

Mark the Correct alternative in the following:

If 4 sin? x = 1, then the values of x are

=

A2nnt—neZ

s



B.ur+—ne’”

WA

T
C. 11:rJ_rg.11 el

T
D. 2nm+ g.n el

Answer
. 1 -1
sink=— or —
2 2

sin x = sin a
Here a= 30° or -30°
X=nn +(-1)" a

So, the values of x are
T
Il’l'[ig,ll ez

Option C
11. Question
Mark the Correct alternative in the following:

If cot x - tan x = sec x, then x is equal to

-
I

A2nn+—.ne’Z

"

T
C. 11:r+;.11 el

-

D. None of these
Answer

cosx sinx 1

sinx cosX CcOSX

cos?x — sin’x 1

SinXcosx  COSX

1 —sin?x — sin®x

sinx
1-2sin2x=sin x
2sinZx+sin x-1=0
Sinx =0.50r-1
But the equation is invalid for sin x=-1

So, sin x = 0.5 = sin(n/6)



T
Hence X=117c+(—1)ng.11 eZ

Option B
12. Question
Mark the Correct alternative in the following:

A value of x satisfying is

5

=

A.

-
)

4

|

[FY]

21

I_JJ|

| A

Answer

1 4 V3 .
— COsSX — SINX =
2 2

€os 60 cos x +sin 60 sinx =1

cos (60-x)=1

cos (60-x)=cos 0°

x=60°

Option D

13. Question

Mark the Correct alternative in the following:
In (0, ), the number of solutions of the equation tan x + tan 2x + tan 3x = tan x tan 2x tan 3x is
A.7

B.5

C. 4

D. 2

Answer

tan x+tan2x+tan3x -tan xtan2xtan3x=0

tan x + tan2x + tan3x (1-tan xtan2x) = 0
tan x + tan2x = -tan3x (1-tan xtan2x)

tanx + tan2x
— = —tan3x
1 — tanx tan2x

tan 3x=-tan3x
2 tan3x=0

tan 3x=0



2nm
3

For
n=0, x=0
n=1,

21
X=—

3
n=2,

41T>
X=—2>T

3

so, there are only two possible solutions
Option D
14. Question

Mark the Correct alternative in the following:

. . . 1
The number of values of x in [0, 2n] that satisfy the equation gin“x —cosX = —

Al

B. 2

C.3

D. 4

Answer

1-cos2x-cos x-0.25=0

5 3
cos“x+ cosx—g= 0

Solving the quadratic equation, we get
Cosx=10.5

So x= 60° or 300°

Hence there are 2 values

Option B

15. Question

Mark the Correct alternative in the following:
If eSiNX _ g=SinX _ 4 =, then x =

A. 0

B. sin"! {loge(2 - V5)}

C.1

D. None of these

Answer



Loge (esin X_g-sin X) = l0ga(4)

sinx

log. e
10gee—sinx_ 10394
sinx 1 4
—sinx OBe

—1 =log.4

But the above equation is not true so there are no possible values of x for this given equation
Option D

16. Question

Mark the Correct alternative in the following:

The equation 3 cos x + 4 sin x = 6 has .... Solution
A. finite

B. infinite

C. one

D. no

Answer

4sin X = 6-3c0s X

16sin2x = 36+9c0s2x-36C0S X

16-16 cos®x =36+9c0s%x-36C0s X

25c052x-36c0s x+20=0

As both the roots are imaginary there exists no value of x satisfying this given equation.
No Solution

Option D

17. Question

Mark the Correct alternative in the following:

If {3 cosx +£sinx =+/2. then general value of 8 is

T

A. 117:+(—1)n1.1152

T 7
Cnm+———.ne’
4 3

D.nm+(-1)

WA

= A

Answer
3c0s?x=(V2 - sin x)2

3 - 3sin?x=2 +sin2x - 2v2sin x



4 sin?x - 2v2sin x -1 = 0

\,"'5 +1 —\.@ +1
or
2\.@ 2\.@

sinx =

So, x=15° or 345°

And these values are obtained by the following equation

™ T
nm + (—1)“E — 5,11 €Z

Option D
18. Question
Mark the Correct alternative in the following:

General solution of tan 5x = cot 2x is

nm
Al —+—1ne’

7 2
nT

B.X=—+—ne’
7 3

nmom

C. x +—ne’l
14
nmw
DX=—-—-—.1n¢e/
7 14
Answer

™
tanbx = tan(i — 2x)

™
tanbx — tan(i —2x)=0

singx  Sin (g - Zx)

cos5X  cos g— Zx) -0

sinbxcos (g— Zx) — sin (g— Zx) cosbx

cosbxcos (g - Zx) -0

sin(5x — % + 2x)

cossxcos (g — 2x)
This implies sin (7x— ) = 0
But cos5xcos (T — 2x) = 0
Sosin(7x— %) =0

sin (7x g) — sin0

bl
JXx—— = nm



111T+1T
T T T

Option C

19. Question

Mark the Correct alternative in the following:

The solution of the equation cos? x + sin x + 1 = 0 lies in the interval
A. (- /4, n/4)

B. (- /3, m/4)

C. (3n/4, 51/4)

D. (5/4, T/4)

Answer

1-sin2x+sin x+1=0

2

sin“x-sin x-2=0
sinx =-1
so, x= 3mn/2

and it lies between (51/4, 71/4)

Option D

20. Question

Mark the Correct alternative in the following:

If and 0 < x < 2 m, then the solution are

A. X:E_4_J-E
- -
3 3
B. K::TE‘E
- -
3 3
C. X:E‘E
3 6
NP
- -
3 3
Answer

We know if cos x=cos a
Then

X=2nmn*a

2m
here cosx = cos (?)

when n=0,
21
X=—
3



2w 4m

X=2”IT—?=?
2m 4m

=33

Option B

21. Question

Mark the Correct alternative in the following:

The number of values of x in the interval [0. 5 ] satisfying the equation 3 sikx-7sinx+2=0is
A.0

B.5

C.6

D. 10

Answer

3sin2x-7sin x+2=0

Solving the equation, we get

sink= —
3

1
=Sin~! (_)
a in 3

=19.47122
x=nn+ (-1)" a

For

n=2,x =2+ a
n=3,x=3n-a
n=4,x =4mn + a
n=5,x =51+ a
So, there are 6 values less then 5.

Option C.
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