INVERSE TRIGONOMETRIC
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HOME WORK - EX 2.1

Q.8,9,12,13, 14.
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sin! (~v) = —sinty, xe [-1, 1]
tan’! (x)=-tan' x;, v € R
%) 2 I

cos' (=x) =T —cos'x, v € [-1, 1]

cosecit (5X) =I=Icoseci

sec’ (=v) =1 - secly, (x| 21
cot ' (-x) =T - cotlx, v € R







N s : a(X+y]

i) tan x+tan” y=tan”t | 21T |y <
=Xy
(o)

i) tan x-tan” y=tan”t | Y |xy> -1
14Xy

(i) 2tan'1x=sin“j{ =X ];lx|£1

(ii) 2 tan ! x=cns—’-[1_x1];x;_-ﬂ-

(iii) 2tan! x = tan ! [

tan A+tan B
1-tanA.tanB

tan(A+B) =

, 2tanx
Sin 2x =
1+tan?x
1—tan?x
Cos2x = >
1;tan X
tanx
Tan2x =

1—-tan?x
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2tan"! x=cos™1

14x2
Ve Kknow, cos2 & — —=m7 s =/
2T $+-Tam-& o -
26 = cos—1 (ﬁ"—:—
T T~

2 Ttan—1 3 =— cos—1 (===

2 +xx=

Both sides are balamnced for < = O

Similariy.,
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tanr (26)= _,2 carr & ==

260 = 2 tan—2* XX =

)







QUESTIONS FOR POLL e

1) sin”*! (si 2—)

173
A) =" B) T €)= D) NONE

2) tan"1(—1) + cos™?! G) + sin™?! (\%)
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treos™ cos )
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3) tan™! (tan%ﬂ)
A)Z B)=" C)=F D)-Z E) NONE
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5) sin” ! (sin ?)
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Pythagoras again......Here with Inverse
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1)cos™?! G) + 2sin~ ! G)

2) tan '(V/3) + sec™1(—2) + cosec™! (%)

3) sin ! (— ?) + cos™ 1 (%) + 2cot™1(—1)

4) tan™! (tan(%ﬂ))
5) sin_l(sinsfn)

6)Write a branch of sin~'x other than principal value branch




INVERSE TRIGONOMETRY-MODULE 3

TOPICS l

* PROBLEM SOLVING

SIMPLIFY

PROVE THAT




DIFFERENT METHDDS

INVERSE
TRIGO.PROPERTIES

TRIANGLE METHOD




Using

PROVE THE FOLLOWINGGRESES

P.T Tan ' (1/7) + tam 1 (1/13) = tan™ ! (2,9

Consicer LHS
—1 L — a
tTar ::7] 4+ Tan (—1 3)

W ko that, Formuala (\/

w4+ SN
tan~" Yx + tan— 'y — tan_"l_—jr ’\\)

et

Accordingeg o the formuuala, we camn write as




PROVE ............. #
0o O O —
Question
o 1 T e
Prove that tan > tan 5 tan
\
Solution Usingtan'x +tan'y=tan’ ( ALY
§ = Xy)
b
tan—1 (1) ‘an', (1) _— tan"' 2 5 - tan-f 1
2 5 111
\ 2'5 1

(1) ’.tanf"
(1) 3
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Usimg 1) mmed (20, we have

R.H.S._
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2.5 _ _
tan 1E+tan 14/3=tan™1 222,

=tan"163/16




Now,

let sin

Then, sin )

Using (1) and (2)




_ _ col-! J1+sinx +1-sinx :
Simplify: V1+sinx —/1-sinx

J1+sinx ++/1—sinx

Consider Nasne—Vl—sinx
| (Jivsmr +issmE)

~ (Viwsing) —(Vi—sinx)’ L\)
- (I+sin.:r]+(l—sin.:r)+2v((l+5in.x](]—5inx)

l+sinx—1+sinx

) 2(1+Jl—sin3x) ) 2¢cos” X

I+cosx 2

2sin x sinx - - X
2sin —cos —
2 2

( by rationalizing) Q4

J1+sinx ++Jl—sinx
J1+sinx —+J1—sinx




SIMPLIFY ....ccvvveee...

tow we will
simplify
Ysing
substitution

Wl x® —1

X

tan

Putlx=tan® — @ =tan ' x

- / e
vi+x* —1 l+tan & —1
= tan™" = tan v
x L tan ¢

tan & . Ssindé

o '(SCCO_IJ-tan ,(l—cos()J
&
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, then find the value of x.

x—2 x+2 _Xx

x—1 x+1
_'—(,\- 2)(x+2) :
(x—l)(r+z)+(r+n)(x-°)] x
(x+2)(x=2)=(x-1)(x+1) | 4 2241, Thenx =

+
3 Sy
x—|+x+l ; —i_)




tan‘l(

— tan ! (iﬁ) diving the numerator and denominator by cos z

1-Htan(z)




Taking LHS, we get:

(Vitz-VI-z
_\/1+E+1/1—z
cos 260

Vitz-vi-z ] :tan_][v‘ncmzﬂ—v’l—mszﬂ
VL cos20 4 V- eos20 VI+eos20+ V1= cosZ0 SUBSTITUTION

N X = COS26

cosf + sinf

1|1 —tan#




We have tan ! [

J1+ x2 +Jl—x2]
aJl+x2 Jl—x

Let x2=00820=9=%oos"'x2

L.HS.=

tan—!

[ /1 + cos 26 + /1 — cos 20

| /1 +cos 26 — /1 — cos 2€
[ J2cosZ @ ++/2sinZ @

| V2 cos? @ — /2 sin? a]
V2 cos @+ /2 sin ©
_Jicos & — J2 sin ©

1+ tan ©

Ll — tan €

l—tan§+tan0







SIMPLIFY

Simplify tan?

[:{ cos X —-bsinx

b cos x+a sin x

tan! [

= tan?

= tan™1

acosx —bsinx]

b cosx+ asinx

acosx —bsinx

b cos x

b cos x + a sin x
b cos x

acos x b sin x

b cos x b cos x

b cos x asinx

],if% tanx>—1

b cos x b cos x

acosx-bsinx .

We write in form of

bcosx+asinx

tan

We know that

tanx - tany
tan (X = y) Ty
1+ tanx tany

We need denominator in form

l1+tanxtany

hence we need 1 instead of b cos x

So dividing both numerator and

denominator by b cos x

a
E —tanx

=tan! e
1 +Ftanx

Using equation

tan‘l(lx+ 2 ) =tanx-tany
xy

Replacing x with ;—: and y with tan x

a ;
=tan™ s tan™ (tan x)

a
= tan™? ==X




SNo. Exprssion Substtut ~
I '\":'JT'I v I x=qsind or x=0cosb D
L sl y=glanforx=0cold
L g X=0%0 0f X0 C03C 6
b |ya+xorJo-y Xm0 050 or x=00520
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- ane ()

._1r302 -atane-aatanse]
\ a® - 3a-a? tanzq *
(303 tan 6 — a* canxe') (-\ /

y = tan

- —

L 03 == 303% -}
[ - pe ;."‘-:c—\w‘- 3 \
(3 tan 6 — tan 6)] \

a3 (1—3tan20)

= tan

_1(3tan® - tan® 6
L 1-3tan’e

— tan~ ! tan (30)
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Fcos ! x =cos "4dx® —3x) ,:-21 =x=1

BK_IE]'_I-:::;-::_}._
1-3x* ) '\3 3 Y

sin -1 N o= cng_i{.-.”fl_ *2) = tml—-l[ b ]
o — ameo [ )
cos ! x =sin  "+1—x%) = tﬂn-l[ 2

Etﬂn-lx — tan_l

tan~ ! x = sin‘l{L] — Cm—i[
V14 x? W1+ x?
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Thercfore

vi= tan {—) OF tamn (x -+ v

. - & == JT
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an in -5
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