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TRIGNOMETRIC EQUATIONS

Equations involving trigonometric functions of a variables are called trigonometric

equations.
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SOLUTIONS OF TRIGNOMETRIC EQUATIONS
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SOLUTIONS OF TRIGNOMETRIC EQUATIONS

If sin 6 = sin o for some angle o, then S’fno b ﬁ
«

0 =nm + (—1)"a for n € Z, gives general solution of the given equation

A - least valye (59/7)) b=+ ) n{"ét)

If cos B = cos o for some angle o, then

0=2nw+a,ne Z, gives general solution of the given equation (0SD = /

= —

G- anm + 7

e

q

If tan B = tan o or cot 8 = cot ¢, then

e —

O =nmw+ o, ne Z, gives general solution for both equations
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SOLUTIONS OF TRIGNOMETRIC EQUATIONS

The general value of O satisfying any of the equations sin® O = *;111 o, cos’® =
cos’ o and tan? @ = tan® & is given by 0 = nw + «

— N '_"’-.___.___)

The general value of 0 satisfying equations sin © = sin ¢ and cos 0 = cos o

W W W o
simultaneously is given by 8 = 2nunt + o, n € Z.
A\ e
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INVERSE TRIGNOMETRIC FUNCTIONS
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Function (y)| Domain of y Range of y
sin O R [-1, 1]
cos 0 R [-1, 1]

T
tan O R— (2ﬂ+1}5., nel (—0, )
cot R—{nm, nel} (—0, x0)

T
secH R- (2n+1}5,ﬂef R—[-1,1]
cosect R—{nm, nel} R—-[-1,1]

EXAMS

7f‘gnnme fryt /unoff’m!

dre m)/‘ ont . ohe uncfloms.

sin 0 ;
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Functions

y=sin'x

y=cos'x

¥ = cosec'x

y = sec’'x

y = tan~'x

y = cot'x

Domain

[-1,1]

[-1,1]

R- (-1,1)

R- (-1,1)

Range (Principal value
branﬁllgs)

==
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PROPERTIES OF INVERSE TRIGONOMETRIC FUNCTION

(i) sin"!(sin0) = ()‘v’()er BB

R b (0) %o

(11) cos™ (cosO)—O,‘v’Oe [0, 7] ! ( /
()
(11) tan‘l(tano)z();v@e( B E) /awn/b

2’2 value é'mhcy
(iv) cosec '(cosecO)=0:V 0 e {

n ozl
2" g
(v) sec t(sec0)=0:V 0 e [0,7],0 # g

(vi) cot T (cot 0) =0:V 0 € (0, 1)
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EXAMPLE

The value of

. —1 1 —1 1 . -
S|n[c2[—5)+tan (—3)}5 (h$ %-—3[0,7)’]

@ 4 by~ TanTx — ( 1
v 4
(c) 3 (d) None of these

//////ﬁ__.
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EXAMPLE

The value of

o Detz)

1

4 b) —

(a) ( )2
(c) 3 (d) None of these

Ans: (b)
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PROPERTIES OF INVERSE TRIGONOMETRIC FUNCTION

(i) sin"}(-x) = —sin " (x),V x e [-1, 1]
(i) cos t(-x) = — cos 1 (x),V x € [-1, 1]
(iii) tan ' (-x) = —tan"' x,V x€ R
(iv) cosec '(-x) = — cosec 'x,
V x € (=00, — 1] U [1, o)
(v) sec (—x) = T — sec tx,V x € (=0, — 1] U [1, )

(vi) cot 7 (-x) = — cot ' x,V x€ R
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S0 (<0) = = ghnln 3™ (—2) = T - s
Tan (1) = —Fanlx e (-2) = m= e
wwi(s) - o G- 7o aty
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INVERSE TRIGONOMETRIC FORMULAE

i) tan ' x + tan"! y
Far [Ai B) - 7‘07)4 + FanB

[tan"l(eryJ, if xy<1

_1 1— xy I fon A fan &
(i) tan tx — tan ' y e
=[tan_l[x_y), if xy>-—1
1 1+ xy
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EXAMPLE

1 1 1 1.
tan 1—+ta:r1 1—+tan 1
2 3

13
a tanl—
(a) -

1
¢) tan™ ! =
(c) :

—1sequalto

10
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EXAMPLE

11 11 11
tan1—+tan1—+tan12
190
(a) tan™t =
5
1
(¢) tan™t=
5)

Ans: (b)

1s equal to
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INVERSE TRIGONOMETRIC FORMULAE

(i) 2tan' x ={tan_l(1 _222} f-1<x=1 Tan 3y - T
2
(i) 3tan! x /~ T’z
.3
[t(j R e SR s
—_— x _ e

/- 37n2x

- —
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EXAMPLE
tan [2 tan{%) - E} 1s equal to
17 17
(a) ? (b) - ?
(c) ﬁ (d) - ﬁ
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EXAMPLE
tan [2 tan{%) - g} 1s equal to
17 17
(a) 77 (b) - ?
(c) ﬁ (d) - ﬁ

Ans: (d)
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INVERSE TRIGONOMETRIC FORMULAE

# (i) sin " x +cos ' x= %,v xe [-1,1]

#G) tantx+ cot tx= E,V xe R

N — 2

# (iii) sec Tx + cosec lx =

—_—

VWV x € (—o0,—1] U [1, o0)

\[\Dli-‘:l
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EXAMPLE
/\
sin"! x + sin”? 1 + cos™ ! x + cos™ 1 1s equal to
X X
(a) m/ ) 7
(c) 3?11 (d) None of these

R

(5”0”'/1 + wg-/x) + (S’fn 7/ + &93",[)
1 /8

_ ~
147-0
=3

—_—

e
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EXAMPLE

sin"! x + sin”? 1 + cos™ ! x + cos™ 1 1s equal to
X X
T
(a) (b) —
2
(c) %’“ (d) None of these

Ans: (a)
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INVERSE TRIGONOMETRIC FORMULAE

() sintx+ siny (i) cos tx + cos™! y

_fsinay1- y2 4+ 1= 2P if 152,y <1 :{cosl{xy—\/l— 21—y if —1<x, y<1

andx+ y=0

andxZ + y2<lorxy<0 andx®+ yZ>1

1

1 1

x—sin™ y (i) cos ™' x — cos !y

[sin'l{ xy1 - y2 —y1-x2)if—1<x,y<1 :{0081{ Xy +\/1 —-%'2\/1 -y},

1if—1<x,y<landx<y

(1) sin~

andx” + y*<1lorif xy >0 andx® + y* > 1

) )

S (A2 8) = sinh 018 + SinB w4 sk =\ /- 9?4
WS (0 S — , ’ ] -
(AiB) 054 (084 3 SMALB g,nﬁ:‘/:w!%
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EXAMPLE

. 1 4 112
What 1s the value of cos{cos 1~ 4+ cos™ —}?

5 13
(a) 63/65 (b) 33/65./
() 22/65 (d) 11/65 ‘/&‘-—/vr - 3%

——

“‘”{“"@)U -1 //)j/ )
(B 3l e () )

|
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00§ cog-/(_g_z_ o8~/ \—4[0 7r]
ey) ’

N ———

0< 33 </ 33 ¢ [GJ/W]
=~ 23 65 b5

65
N\ A
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EXAMPLE
. 4 12
What 1s the value of cos{cos — + cos —}?
5 13
(a) 63/65 (b) 33/65
(c) 22/65 (d) 11/65

Ans: (b)
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INVERSE TRIGONOMETRIC FORMULAE
(i) 2sin" ! x

Sinay = Q801 X Co x
.o 1 1

=Jsin1(2x4/1 - x2), if -—<x<—
{—‘ Wi No Rt

(ii) 3sin™* x
93t = 3¢9nx — 4 i’

= {sin"1(3x — 4x?), if — 1 <x< 1
g 2 2
(].) 2005_1x={005_jgx2 — ]-), lfOS xi 1 COSQZ - D?wgax_/
(i) 3cos lx= {0051(4;\:3 - 3x); if 1 <x<1 3
- 2 OI8x -~ Yeosoxy — 3L
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EXAMPLE

0°5
The value of sin (2 sin™* 0.8) is f25) 20
(a) 0.96 (b) 0.48
(c) 0.64 (d) None of these

021 = J9mAaos

29 Ty = ff*n"/(»?%\//_—;)

$in (9507 0-4)
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EXAMPLE

The value of sin (2 sin™* 0.8) is

(a) 0.96 (b) 0.48
(c) 0.64 (d) None of these

Ans: (d)
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OTHER RESULTS

m Iftan'x+ tan"'y + tan 'z = x then xy + yz + zx =1

m Iftan ' x+ tan"'y + tan” 'z =7, then x+y + z = xyz

- - . T
m Ifsin”' x+ sin”'y + sin 1?_'=E,th'en

X* +yi 4 2%+ 2xyz =1

"X+ sin”'y + sin”' z = m, then

XAll= X2 +yfT=y? + z /1= 2% =2xyz

m If cos'x+ cos™'y + cos”' z = 3m, then
Xy +yz+ zx=3

m |fsin”
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OTHER RESULTS

m Ifcos' x+ cos™ y + cos 'z = 1, then
x2+y2+ 22+2xyz =1

- . . 3n
m Ifsin”' x4+ sin"'y + sin 1z=7, then

Xy +yz+ zx=3
m Ifsin”'x+ sin”'y =6, then cos™' x+ cos 'y =m — 6

m Ifcos ' x+ cos'y =6, thensin'x+ sin'y=mn -0

m Iftan”'x+ tan”'y —g, then xy =1

m If cot™ x + cot™ :g , then xy =1
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