Trigonometric Identities and Equations Vidyamandir Classes

TRIGONOMETRIC EQUATIONS Section - 7
7.1 Some Basic Results

@) If sin @ =0, then 6=0,£ 1, £ 27, ........ (ii) If cos6=0,then O6=x7/2,£3n/2 .......
= 0 =nm wherene I = 0=2n+1)n/2 wherene I
(iii) If tan® = O then, 6=0, £, = 27, ....... (iv) If sin® = 1 then, 6 =§, %t, 977:, .....
= 0=nn wherene I. = 9=(4n+1)§ where n € I.
) If cosd = 1 then, =0, 2, 4, ... (i) IftanB =1 then, g=" " %
4 4 4
=  0=2nm wherene I = 0=(4n+1)§ where n e 1.

Some More Basic Results

(i) If sin® = sino, (ii) If cosO = cosa

then 0 = nw + (-1)" o, wherene I then 6 = 2nmw + 0, wherene [
(iii)  If tan® = tana (@iv) If tan’@ = tan’o,

then® =nmw+ o, wherene [ then® =nmw + o, wherene [
) If cos20 = cos?o, (vi) If sin%0 = sinZo.

then O =nmw+0o, wherene I then O =nm+ 0o, wherene I

lllustrating the Concepts :
(i) Find the values of 0 satisfying sin@ = sinc.
(ii) Find the values of 0 satisfying cos@ = coso in the interval 0 < 0 < 1.

(iii) Find the values of 0 satisfying the equation : tan@ = tana.

(i) sin® = sina

= sin@ — sinot = 0
= 2 cos sin b-a =0
2
Either : cose+a=0 or sine_a=0
2 2
0+ o s 60—« .
= =2+ 1)5 or Tz nmw [where [, n are integers]
0=QI+)t-« or 0=2nn+a
0 =(odd no.) ™ -« or 0 =(even no.) W™+ o
0=nn+(-1)'o,ne L [where, n € 1]
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(i) cosO = cosa
= cosO — coso. =0
= —25ine+asine_—a20
2
Either  sin b+ =0
2
or sin——=0

(iii) tan® = tano

sin® _ sino

cos® coso

sin® cosal — cosO sina. = 0
sin(@—-o)=0

O-—oa=nm,nel

L R

O=nn+a,nel

Note :  The following results should be committed to memory

before proceeding further.
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N 6+oc:mc
2
06—
or T=n7t [where, n € 1]
= 0 =2nmw -
or 0=2nn+a [where, n € 1]

Combining the two values, we get :

0=2nmt+ 0o nel

(i) sin@ =sinob. = O=nn+((-D"o,nel
(ii) cosO=cosat = O0=2nmw + o,nel
(iii) tan@ =tanoe. = O=nm+o,nel
Important : Every trigonometric equation should be

manipulated so that it reduces to any of the above

results.

WU LY The number of value of x lying between 0 and 2r and satisfying the equation : sin x + sin 3x = 0 is are:

A 2 (B) 3 ©) 4

SOLUTION : (B)

The given equation is sinx + sin 3x =0

2 sin X3 cos x—3x:0
2
= 2 sin2x cosx = 0
Either sin2x=0 or cosx =0
= 2x =nm, or x=02n+1)m/2,

= X =nn/2, or x=2n+ 1) n/2,

D) 5

[where, n € 1]

[where, n € 1]

This is the general solution of the equation. To get particular solution satisfying 0 <x<2m, we will substitute integral

values of n.
i) n=0 = x=0,n/2 (ii)
(iii) n=2 = x=m, 5n/2 (iv)

Hence for 0 < x < 2m, the solution is x = ©/2, ®, 31/2.

1 = x=m/2, 3n/2
n=3 = x=3n/2, Tr/2
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