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KEY CONCEPTS

Definition |

An equation containing trigonometric function of
unknown angles are known as trigonometric
equations.

1 1 1
Ex. cos0= —, tan® = — and sin 6 = — etc. are
2 NE) 2

trigonometric equations.

Periodic Function

A function f(x) is said to be periodic if there exists
T > 0 such that f(x + T) = f(x) for all x in the domain
of definitions of f(x). If T is the smallest positive
real numbers such that f(x + T) = f(x), then it is
called the period of f(x).

The period of sin X, cos X, sec X, cosec X is 2x and
period of tan x and cot x is =.

KM General solution of standard
trigonometrical equation

Since Trigonometrical functions are periodic
functions, therefore, solutions of Trigonometrical
equations can be generalised with the help of
periodicity of Trigonometrical functions. The
solution consisting of all possible solutions of a
Trigonometrical equation is called its general
solution.

3.1 General Solution of the equation sin 6 =0 :

By Graphical approach,

2/ Nem, ¥ N\t . 2n
32 \—n/2/]0 n2 \3n/2

The above graph of sin 6 clearly shows that sin6 = 0
at

0=0,%m, £27, 3 .........
sin0=0is
O0=nm :nelien=0,1+2.....

3.2 General solution of cos 9 =0 :
By graphical approach,

-1

The above graph of coso clearly shows that
cos =0 at

0==*n/2,+3n/2, £57/2, ...........
cos6=0
06=(@2n+1) w2, nel.
ieen=0,£1,%£2.....
3.3 General solution of tan6=0:
Proof: If tan6=0

or sin® _0
cosO
sin® =0,

it follows that general solution of tan6 = 0 it same as
ofsin6 =0
general solution of tan 6 = 0 is
0=nx; nel
Note : General solution of sec6 = 0 and cosec6 = 0 does

not exist because secO and cosecO® can never be
equal to 0.

3.4 General solution of the equation
sin@=sina:
isO=nn+(-1)"a ;nel
3.5 General solution of the equation
cos@=cosa:
is 0=2nmta,nel
3.6 General solution of the equation
tan@=tan o :
isO=nzg+a; nel

General solution of square of the

trigonometrical equations

4.1 General solution of sin?0 = sin’a
iS 06=nrxa ;nel

4.2 General solution of cos?0 = cos?a.
iS 0=nnzxa ;nel

4.3 General solution of tan?0 = tana. :
If tan%0 =tan’a
= 0=ntxa ;nel




SOLVED EXAMPLES

Ex.1

Sol.

Ex.2

Sol.

Ex.3

Sol.

Ex.4

Sol.

If cos 3x = -1, where 0° < x < 360°, then x =
(A) 60°,180°,300°  (B) 180°

(C) 60°, 180° (D) 1800, 300°
Ifcos3x=-1=cos (2n+ D)n

or, 3x=(2n+1)=x

=on+1n=E
x=(2n+1) 3
Ans.[A]

If sin 30 = sin0, then the general value of 0 is

(A) 2nm, (2n + 1)% (B) nm, (2n + 1) %

(C)nm, (2n + 1)% (D) None of these

sin 30 = sin6

or, 30 =mmn + (-1)™0
For (m) eveni.e. m=2n,
then 6 = 2% =nn

and for (m) odd i.e. m=(2n+1)

or, 0=(2n+1) % Ans.[B]

The number of solutions of equation,

in 5x cos 3x = sin 6x cos 2x, in the interval
[0, ] are -

(A)3 (B) 4 (©)5 (D) 6

The given equation can be written as

%(sin 8x +sin 2x) = %(Sin 8x + sin 4x)

or, sin 2x — sin 4x
= —-2sinxcos3x=0
Hence sin x = 0 or cos 3x = 0.

Thatis,x=nn(n e I),or3x:kn+%

kel
Therefore, since x € [0, n], the given equation
T T 5n

is satisfied if x =0, n, — , — or — . Ans.[C]
6 2 6

The number of solutions of the equation
5secO—13=12tan0in [0, 2x] is

(A)2 (B)1 (C 4 (D)0

5sec 6 -13=12tand

or, 13cosO+12sin60=>5

Ex.5

Sol.

or, Lcose+ L sin®

132 +122 V132 +122

= 2nm + cos! + COoS™

; 13
V313 V313
> cos*1£
V313 V313"
then 6 < [0, 2x], when n = 0 (One value, taking
positive sign) and whenn =1
(One value, taking negative sign.)

As cos!

Ans.[A]

The general solution of

tan Esine = cot Ecose is -
2 2

(A)9:2rn+g rez
B)6=2rn,rez

(C) 0 =2rr + g and 0= 2rm,r e Z
(D) None of these

We have, tan (gsin ej = cot (g cosej
= tan Esine =tan E—Ecose
2 2 2

= Esin(9:rrc+£—£cos(%),rez
2 2 2

=sin0+cosO=2r+1),rezZ

= i sin o + icosezﬁ,rez

V2 V2 V2

= CO0S (O—Ej =2r+1 ,rez
4) 2
( n‘j 1 1
=Cc0s|0-——| = — or—- —
4 2 2
T
= 0-—=2m+*— ,re”Z
4 4




Ex.6

Sol.

Ex.7

Sol.

= 0=2rn+ Ty E,reZ
4 4
b1
:>6=2rn,2r7t+5,rez

But 6 = 2rn +%, r e Z gives extraneous roots

as it does not satisfy the given equation. Ex.8
Therefore  =2rr,re Z
Ans.[B]
The general solution of the equation Sol
sec 40 —sec 20 =2 is— '
T T
A (@2n+1) —, nt+ —
(A ( ) 5 10
T T
By(2n+1)—,(2n+1) —
B)( ) > ( ) 16
I8 T
O@n-1)—,(2n+1) —
©)( ) 5 ( ) 1
T T
D)@2n+1) —, (2n+1) —
(D) ( ) 5 ( ) 10
Given equation is, sec 40 —sec 20 =2
or, ! - ! =2,c0540#0,c0s20 -0
cos40 co0s20
or, cos 20 — cos 40 = 2 cos 46 cos 20
or, cos 20 — cos 40 = cos 60 + cos 20
or, cos 60 + cos40=0
or 2cos50cos06=0
*. eithercos 50 =00rcos0=0
Ex.9

If cos56=0,then56=(2n+1) n/2
or, 6 =(2n + 1) n/10, where n e I.
& ifcos 6 =0, then 6 = (2n + 1) /2, where n < I.
obviously for 6 = (2n + 1) n/2 and
0 = (2n + 1) n/10, cos 26 or cos 46 are not zero
Hence 6 = (2n + 1) /2, (2n + 1) =/10 are the Sol.
general solutions of the given equation. Ans.[D]

The general solution of the equation
sin?x + cos*x = sin X cos X is-

(A) [2n4+1j7t inel (B) (4n4+1jn nel

(C)2nn+%;nel (D)nn—%;nel

The given equation can be written as

4sin* x + 4 cos* x = 4sinx cos X

or, (1- cos2x)2+ (1 + cos 2x)2 = 2sin 2x
or, 2(1+ cos?2x) =2 sin 2x

= 1+ cos?2x = sin 2x

or, 1+1-sin22x=sin2x

= sin22x+sin2x=2

This relation is possible if and only
if sin2x =1

T T
or, 2x=2nm+ E:>X:nrc+ Z

= M (n c |)
The number of solutions of the equation
1
sin X
(B)1

Ans.[B]

|cot x| = cot x + (0<x<2n)is -

(A0
Ifcotx>0

)2 (D) 3

then L = 0 (impossible)
sin x

Now if cotx< 0

then —cotx=cotx + L
sin x
2 1
COSX + -0

sin x

1
= COSX=— —
2
= COS X = COS 3

X= 2nni%7E ;neland 0<x<2xn

then x:2—7t , an Ans.[C]
3 3
Let n be positive integer such that
sin —— + cos lzﬂ.Then -
2n 2n 2
(A)6<n<8 (B)4<n<8
(C)6<n<8 (D)4<n<8
. T T . T T
Sin —+¢c0S —= +2 sin| —+—
2n 2n V2 (Zn 4}

or, sin l+E —ﬂ
’ 2n 4) 22

. b1 T T 3n
since —< —+ —< —forn>1
4 2n 4 4

1 Jn

or, —<—<1

2 22
or, 2<n <242

or, 4<n<8.
If n=1LHS =1, RHS.=1/2

Similarly for n =8, sin AL Y|
16 4

4<n<8 Ans.[D]







