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Introduction: |
\Nelhave been-finding the values of trigonometric functions for given measures of the

' \ . | @gles. But in the application of trigonometry, the problem has also been the other way

round and we are required to find the measure of the angle when the value of its
trigonometric function is given. For this purpose, we need to have the knowledge of
inverse trigonometric functions.

Note:
We know that only a one-to-one function will have an inverse. If a function is not one-to-
one, it may be possible to restrict its domain to make it one-to-one so that its inverse can
be found.

Sine Function:
The sine function is defined as y =sin x where its domain is —co < X <oo and its range is

-1<y<1.
Note:
The graph of y =sinx, —oo < x <o, is shown in the figure (1)
Yy — axis
, Ml_f -

We observe that every horizontal line between the lines y=-1 and y =1 intersects the
graph infinitely many times. It follows that the sine function is not one-to-one.
Principal Sine Function:
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If we restrict the domain of y=sinx to the interval [—— —}

function y =sinx, —— < x < — is/Called the prinitipal sine functicn. Iis grasiiis shown in
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Fig (2)

Graph of principal sine function
Note:
The principle sine function is now one to one and hence will have an inverse figure (2)

The Inverse Sine Function:
The inverse sine function is defined by y=sin~xifand only if x=siny

where —-1< x <1 and —%s ysE
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Note:
The graph of y=sin"'x is obtained. by reﬂr—:‘tmq |it es1t .f‘teo ourt 01 (ﬁ';h\ drdpn of
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Note:

=¥

Fig (3)
Graph of principal sine of function y =sinx Vs y= sin”' x

We notice that the graph of y=sinxis along the x—axiswhere as the graph of

y=sin"x is along they—axisand graph of y=sinxand y=sin"xare symmetry

abouty = x

Cosine Function:

The cosine function is defined as y = cosx where its domain is—oo < X < oo and its range is

—1<y<1. Its graph is shown in the figure (4).
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Fig (4)

Graph of y =cosx
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Note: _
We observe that every horizontal line between the linesy =-1 and4: =1 intersents the V|

graph infinitely many times. It follows thatrcesine funrstioii is riot or2-10,0nE.
- - 5, ... .-_.'\. 3

Principal Cosine Function: P A TR TR TR R SR

If we restrict the domain ¢f fy/=£osx to'the iniervai-{0, 7] then ‘iie restricted function

y =cos L0 <K< 7s (-“,a.'_led the priricisal cosine function. Its graph is shown in figure (5)

.y—axis _
v = A y=cosx
] o [ | .'I 4, — Domain: [0, ]
; JI _' J = 1 Range:[—l,l]
-X € o ! —> x—axis
T
11
v
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Fig (5)

Graph of the principal cosine function
Note:
The principal cosine function is now one-to-one and hence will have an inverse.

The Inverse Cosine Function:

The inverse cosine function is defined by y=cos™x if and only if x=cosywhere

—1<x<land 0<y<r. Its graph is shown in figure (6a).
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Fig (6a)
Graph of y =cos™' x
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Note:
The graph of y=cos™ xis obtained by reflecting the restricted por&i.;.'l_"'r:‘f the gfapi 5\
— _.:‘_‘ .'-ﬁ' | I.___--.:. .. 1 % '-_ L
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Fig (6b)
Graph of principal cosine function y =cosx Vs y = cos™' x

y =cosx about the line y = xas shown in %lg"ur_e (6h5- 1

(aw)

> X —axis
_1)

Note:

We notice that the graph of y=cosx is along the x—axis whereas the graph of

y =cos ' xis along the y = axis.
its domain is

Tangent Function:
defined by as y=tanx where

The tangent function is
{x: X # (2n+1)%, nez} and its range is —o <y <oo.

Note:
The graph of y =tan x is shown in the figure (7)
y—axis . .
I - ey Ty
: | gl --:-: \m':k" hY |I |..-...{.:-: I. _ml‘h__.-"'
: l_!__1 () f_ A\ ’ \ )\ \ 2,
/ [ =\ [ _ \ L DT'.nf'_lin{'{x;";,-tzml-n%.',nez}
-x: L] . e i _:/ .' ./.,'_ -.___.-'ﬁ._-_. et .Rangez(iw‘w)
"_T"-.I Ll :./ ! ﬂ“‘x& ...: S /
\" e_.l_-. ' III_I - ; ; X —axis
_‘:3_1'{:. 17 D | '_,T{_:.I' > I gt E
- " 1 II II.2 : I-j.- .L -:. .2 :2 2
. " ] |'\.-\~I '%J | . !_J - :
- v
-y
Fig (7)

L.
Graph of y=tanx
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Note:

We observe that there are many horizontal lines between the_lines:-,j"z_"—.‘_ and /=1, |

P

intersects the graph infinitely many times.it, follows-thai tangeat Sunction s asi ekzsto-
one. Do AV ;

]
L

Principal Tangent.Function:

If we resict i”i_? c'pT-nai'in-._oi'._ Y :‘-:MI;E_\:; {0 the interval [—% Ej then the restricted function

J A 'y"-_-_'1ai:,< ;'—i< x<Z s called the principal tangent function. Its graph is shown in

figure (8).
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Fig (8)

Graph of the principal tangent function I N | 1
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The principal tangent functlon g n:)w or.fn-ug one anU ter ce W’!ll 1a¢° :ih inverse as

shown in figure (9). "y ARTEAR\RY v Lt

Inverse Tanqan‘“é Tunr‘tlsnw —~ L bAoA

= -|—?-.v]<': Crevand — L <y <X
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Fig (9)
Note:

Graph of y=tan™' x

The graph of y=tan" x is obtained by reflecting the restricted portion of the graph of
y =tanx about the line y = x as shown in figure 9 (b)

Yy —axis

N

Note:

Graph of principal tangent function y=tanx Vs y=tan—x
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We notice that the graph of y=tanx is along thex—axis where as the graph of .-

y =tan"'x is along the y—axis. v\ (C

Cotangent Function: N T L \

-
P

The cotangent function is deﬁned £y asy = cct! \(thr=re .ts ‘domain | |s {x:x=nz,nell}

and its & ]e fis <o v<eo| Y \ W=t
Note: e VWL
ne (Jraph nt y % "otx —0 < X< oo (X#nxz,nell)is shown in the figure (10)
. J \ i 4] | I _. y — axis
. | Y o é A é
: » Domain=—-w<x<oo,(x#nt,neZ)
E 17 3 E Range=—oco < y <o
; 1 < :
Y€ — T — — > x—axis
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Fig 10 . > = - :'.. I'-. \ -.I '
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Note: ® \ \ O\, i RRER N R
We notice that every horlzontal ..rw ﬂf—‘r“BLtS tne mapn tmln* 1y miny times. It follows
that cotartger.t fumtt@ﬁ4s nwt unex\ore )

Principal Cotzr nue nt t umctlcn WA
I| */\J(—: restrll tth° df drmiain of y =cotx to the interval (0, 7).

%

J |‘-.j-| ,“-.__ A Then the restrlcted function y=cotx, O<x<z and —o<y<wis called the principal

)

A cotangent function.
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y=cotx, 0<x<m
Fig 11

Graph of principal cotangent function
Note:
The principal cotangent function is now one-to-one and hence will have an inverse as
shown in figure (11)
Inverse Cotangent Function:

The inverse cotangent function is defined by y=cot™x if and only: r‘* ='“ot yfm e'i'e. % '

. o (AR
—o<x<ow and 0<y<r. T "‘ N o a2
Y el B L T L . L L
Note: _ ,r ~ \ L \ Voo

The granb of y= cot |u chxame;i n / I-Pf,[k,C mg tb.L 1estr|cted portlon of the graph of
y = cotzt a)o' n tr'h mn X ri”’s\aw. mthe flgure (12)
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> X — axis

=
y=cot'x

Domain= (—o0,)

Range = [—E,O) U[O,E}
2 2

Fig 12
Graph of y =cot™ x
Note:
We notice that the graph of y =cotx is along y—axis where as the graph of y =tan™"xis
along x—axis.
Secant Function:
The secant function is defined by as y=secx where its domain is

—0 < X <0 ,{x¢(2n+1)%, neD} and itsrangeis y<-lory>1.

Note: - IJ:: ,-"';-_-" ’.’ =\
f i e
The graph of y =secx, — 0 <X <X # (2 )-; ﬂeT I J’Fs sf n i tae u..gufe'(lﬁ)
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Fig 13
Graph of y=secx
Note:
We notice that every horizontal line except, between the lines y =1and y =-1 intersects

.
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i L

T . . . . el lat
the graph infinitely many times. It follows that secant function is not one-tu=ene. "y L

Principal Secant Function: I N N I B B e e
| | =k .-". vy o | LA [ ™
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If we restrict the domain—-uf y =ger x,t-o the ,ntﬂr\- I T 0 7z‘ % # 2 2 ” | then the restricted
i 5]

i i

_'-'\-\.I 1 | .-_ —_ ' . |II I".. LY _,-'I '.Il '.\_\-_ o
functidgx_'y._:'sc_' é‘ -7r uah%rx (X ¢~72[) and y<1 or y>-1 is called the principal
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| - The prlnupal secant function is now one-to-one and hence will have an inverse as shown
is figure (14)
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Graph of principal secant function
Inverse Secant Function:

T . = lailtLih!
x<-1 or x>land 0<y<gm, y=—. gl \ .-”F"", )Nt

2
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The graph of y =sec™x i-’S mbf-am'ad p|/ neﬂeut.k gu!ele"rmst' c—‘c'd por'uon of the graph of

y = se:.ﬁ_ﬁ,labgu* —h*‘eh‘r?«y .a\Bh\wn"“n t’Elr—:'- £qure (15)
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—Xx€ B 0 i > X —axis
v
=¥
y=sec ' x
Domain: x € (—o0,—1]U[1,0)
Range:ye[o,%ju(%,ﬂ} , y;t%
Fig 15
Graph of y=sec™x
Note:
We notice that the graph of y =secx is along y—axis where as the graph of y =sec™x —
. 'R i
is along x—axis.
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l | |__

_.-

§
.
= 1

. {

-
I I
l \

|II | ll‘q_.-_.x:_.-'__. -



Chapter-13

Inverse Trigonometric Functions

Note:

y —axis i
A A T o _ o o
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Domain=—w < x <+, x#nn ,ne’Z
Range=y >lory <-1
Fig 16
Graph of y =cosecx
We notice that every horizontal line except, between the lines y =1 and y = -1 intersects
the graph infinitely many times. It follows that cosecant function is not one-to-one.
Principal Cosecant Function: T -
_|- -,.".-"H._'i.'-l -II
T 1 :. '. L1 =
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malled the principal
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y = Cosec X, .\’e|:—£,£] x#0
’ 2" 2
Fig 17
Graph of principal cosecant function
Note:
The principal secant function is now one-to-one and hence will have an inverse as shown

in figure (17)
Inverse Cosecant Function

The inverse cosecant function is defined by y=csc™ xif and only if x=cscywhere

Xx<-1 or >
— ."'-‘H.

Note:

T VA

x>1 and —-—=<y<=—, #0
2 y 2 y
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The graph of y=csc” XIS obtaln ﬁby refle~f-vq he es rrted port 02, urfhe graph of
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Fig 18
Graph of y =cosec™ x
Note:
We notice that the graph of y =cscx is along y—axis where as the graph of y =csc™ x )
Ty
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Note:

While discussing the inverse trigonometric functions, we have seen-in-genezal, fiveisps V|

of trigonometric functions does not exist; but reetricti.'i'q"“frc'il 'Jo'ma'm: th priiaipa
functions, we have made tham as on 2-to-che fnmtmn 3nd her; ce thf :Y Vil “have inverse
functions. vy f

Domains and(R: ANQes ot Prin !p_u Trlq_nomewlr‘ hétions:

Principal Tt |gu_nﬁ?r°_tr_|c___ = _
Domain Range
| JFunc |o1
|_._'"-"."'-."_ 7 7
JI y =sin x —Z<x<Z ~1<y<1
2 2
y =COsX 0<x<rxw -1<y<1
y=tanx “Lox<Z —0 <y <o
y =cot x O<x<r —00 < Y <00
T
y =secx OSxS;z,x;tE y<-lor y>1
T T
y =CsCX ——=<x<=,x#0 y<-lor y>1
2 2
Domains and Ranges of Inverse Trigonometric Functions:
Inverse Trigonometric .
. Domain Range
Function
. T T
y =sin"x ~1<x<1 —Z<y<z
2 2
y =cos ™ X —1<x<1 0<y<rz
T T Y
y:tan’lx —00 < X < 00 — =<V e AR g
2~ A -
— — — ._,._ _l'_ - - .'._'-rt .J
y=cot X —0<X<BY e T i B /,_é;-rs} L ON=
[ ey AR ERYV AR ' ju
y =sec ' x L R of kst L Gy<my==
. . J_.h.'. -_. ! j] ) - 2
N7 L N P i N P o .
y=csciohh L w==1or x>1 _Egyg?yio
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Q.1

Evaluate

tables/calculator.
sint (1)

(i)

Solution:

Let sin (1\ 2 ¥

j imns
| v

sin‘l(l)zg

(i)

Solution:

Let sin™(-1)=y

= siny =

sin Vi=2

sin™ (1)

EXERCISE 13.1

without using

NS
IANT h
< -

N T

Ny

P
2

<
IA
NN

(iii) cosl(g}

Solution:

Let cos™ (?J

I
<
i

S AN
v far =
U \@J
Bolutien) | [
AN
Let tan'| —= |=
(ﬁJ g
= tany—_—1
B
2 2
T
= y=—g
-1 T
tant| = |=—Z=
(ﬁ] 6
1
v cosH| =
v (zj
Solution:
1
Let cos!| = |=
@ Y
1
= cosy:E O<y<nzm
= yet
3

cos™ [1):2
2) 3.

H.\, '

.(Mme‘ Ansiz Ier oft‘ilf* wait i

wr) ang ir, tk e tomk)

A (V|) tan («/5)

Solution:

1
Let tan'| — |=
(ﬁj g
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=y=

z
6
1

(vii) =91 B -.(_1)

Solution: '

et ot (A = s
o=b coty=-1

O<y<rm
Ly
4
3T
cot?(-1)="=
(1)-2
-2
viii) cosec| —=
it (ﬁJ
Solution:
Let cosec‘l(_—zj =y
J3
= cosecy = -2
B
T T
~Z<y<Z y#£0
2 y 2 y
= T
3
cosec‘l(_—zj -
J3) 3

. - __1 Y = /] .
o sl 0

Solutionz | |\ =y L

e (\/gj:%

L 0.2

Sinl(__lj—_z —
&)

Witheat |\ tsing | tible/saicuiator
| shewe that: !

5 .5

0] tan — =sin" —
12 13

Solution:

let a=tan'— =tanag=—

Using Pythagoras theorem

(x) = (12)° +(5)
x? =144+ 25

x? =169

Xx=13

) 5 .45
So, sina=— = a=sin" —
13 13

tanlézsinl—

eﬁl-b

Hence : tan‘li_sm‘1 S
12 13
(i) 2cos‘1ﬂ =sin'=— 24
5 25
Solution:
4
Let o =cos™' = = COSa = -
3 2N
Using.! ,*hagqus 'thgurnn A
aqi@){w+w)'
T e — 08716
x?=9
Xx=3
So, Slna—§

Using double angle identity.
sin2a =2sinx Cosa
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A L s

sin 205:ﬁ -
25
a2 —gin_lﬁ -
V) 25 - ’
A\ LA doa
_ chg 2 =5in"
1P H 25
I
Hence : 2cos > =sin 2%
5 25
(i) cost 2 = cort2
5 3
Solution:

Let o =cos’li = COSa :g

1
o
4
Using Pythagoras theorem
(5) =x*+(4)
25=x"+16
x> =25-16
x*=9
X:3 5 4 ! A
4 11' N
So, cota=— = a=col -/ /| |
- T J — RS T A Y
AN T\ oo L
coslt 5 (d_ot'flﬁ_ \ :
05 2 —cot 2

Find the value of each expression:

: a1
Q) cos(sm \/fj

Solution:

Let s.m ,;;.

(i)  sec|cos™ %}

Solution:

Let cos‘lé =y

= cosy—1
2

So, cos

a1
2
sec(cos J

| se.“ cas JJ

(i)  tan [co

Solution:

B
2

Let cos

>|§

.-a_.

. -".
.'..-

s-lq

=Y
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J | Sl =

(iv) cosec(tan‘l(—l))
Solution:
Let tan”™(-1)=y

4 Vs
Stany=-1 ——<y<—
d 2 Y 2

So, tant(-1)= %
0, tan ( ) 2
. COS ec(tan’l (—1))

= C0S ec(%ﬂj =2

cosec (tan™(-1))=—/2

(Note: Answer of this part is wrong in
the Book)

. (-1
(v) sec{sm (7ﬂ Q.

Solutior_w:

e L i

oL P _.v-_._\_ . '_II. .'.”,-' / '.I.- .II. ..5. .
Let smké\ o0, QLD \!

——<y<
> y

N|h
N[N

Sn!_‘{gb_n | I -

5 0 i .II ...'7 1 1 ,
| het sin == Yl
.-'...-.-. . Z L=

So, sin‘l(_—lj: I
2 ’1‘\\

N - . —.'mi-\._.l 1 _'- ¢ "'I/__7,- D ey 4
~sbe|isin [ 52 || Ssent
\ L i -'. LY .'.:\ L J 6

. (-1
sec|sin | — [ |=Se
2
. (-1
sec{sin | — | |=—
2 3

(vi) tan(tan‘l(—l))
Solution:
Let tan™(-1)=y

(@]
N 7\
ol
N—

:>tany=—1 —Z<y<z

2 2
—~ y=_Z%
y 4
So, tant(-1)= 2%
oan() 7

~.tan(tan™ (1))

= tan [ij = —1
4

tan(tan* (1)) =-1

(vii) sin(sin‘1 (% ) _

I )
o A

| | —_

. 9 !
" | o
" e

= siny:% —%gyg%
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sin| sin _sinZ-1 —‘_ -1
sin[sin(2]]=21 BRIy »m[tan ( l) ~
2 2 \ A sl .
. YA »olu‘.on -
™ ST oL ! i
(viii) t:r.[s'rﬂ d Tl [J Let tan”'(-1)=y
fISQ?IIJ'.‘iOI’\'._. ' =tany=-1 -Z<y<>
Wl e (-1 B —71'
Letsin (?j_y jsz
. — VA V3 —IT
siny =— - <y<Z 1(_1\= "~
=siny > > y > So, tan™(-1) 2
r ~ .
= Y=—0 .'.sin[tan‘l(—l)]:sin{_ﬂ}:__
6 4 2
. (-1 _ T —
S0, sin (?j_ 6 sin[tan‘l(—l)]:T;
. -1 -7 1
~tanlsintl —= | |=tan| —= |- ——
()= 5

Addition and Subtraction Formulas:

1.

Proof:

-'\u

Proof:

Prove that: sin‘A+sin'B=sin™ (A\/l— B? + B\/l—AZ)

Let x=sin"A = sinx=A
and y=sin"B = siny=B

Now cosx=++/1-sin?x =+/1— A

COSX =+/1— A? - {For sinx=A , domain = [—% %} , in whick whlne |<a +5

| -
] I-\.\._ y

Similarlycos y = 1— B? Vv TAL VAN '_}..:
. = s dL ol | '-_ L '._ i '-_ L b | -
Now sm(x+y) 5|nxc)sv+m’-‘.2'smv--. ARPRIRR =N
- .-I i .'- . . -
1 xx—r-‘-‘\«[']. Ez-o—\/ —Az B ~ A

._.-

= xl y:sm (A./“' \B™¥% By/1— A2)

N IL"' A+sin B = sm’l(A\/l B? +B+/1- A2)

Prove that: sinA-sin'B= sin‘l(A\/l— B? - B\/l—AZ)
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Let x=sintA = sinx=A

and y=sin'B = siny=B = y

Now cosx=#y1-sin’x =+1¢A% L Lo 0 L s e

s_qzx_:\ll—ﬁﬁ- -.--JEEor-__c:irix = A, damajl:.:lf’?é} , in'which cosine is +ve

Simitarly ¢ y\=; \/T_B?

| [ News| Cois{x—y)=sinx cosy—cosxsiny

— AV1-B? —+1-A’B

= x—y :sin‘l(Axll— BZ —B1- AZ)

sint A—sin'B :sin‘l(A\/l— B2 - By1- A? )

3. Provethat: COSA+cos™'B =cos™ (AB - \/(1 —A? )(1 —B? ))

Proof:
Let x=cos*A = cosx=A

and y=cos'B = cosy=B
Now  sinx=+y1—cos?x = +/1— A?

sinx = 1— A? '.'{For cosx=A , domain =0, ] , in which sineis +ve
Similarly, siny =+1-B?

Now  cos(x+Yy)=cosxcosy—sinxsiny

— AB—+/1— A2 .\/1-B?

e — AN ll'*-.:;:'-... ! 9
oA o WAV )
1608 | A+ ens HB coedt ( AB -\ 1A% 3 nisa')')’ |

. A RN
o k_JI.~|,.~_
L e
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4. Prove that: €0s ‘A —cos™B =cos™* (AB + \/(1 —A? )(1 —B? ))

14,

LA | [} &

Proof: 1 = T '-__-

Let x=cos'A = coSk=A =\ / ~
and y c.leJ_-;-cwy 5
Now: |n X, =) \/1_—TC)T_— +\/1T
NN I J Ssinx = ﬂ ~{Forcosx=A , domain =[0, 7] , in which sine is +ve

Similarly, siny =+1—B?

Now cos(Xx—y)=cosxcosy+sinxsiny

— AB++/1— A% .\/1-B?

= x-y=cos a6 + i )1 87)

cos T A—cos'B = cosl(AB +\/(1— AZ)(l— Bz))

+
5. Provethat: tan“A+tan”B= tanl( A+B J

1-AB
Proof:

Let x=tan?A = tanx=A

and y=tan'B = tany=B

)= tanx+tany  A+B

Now tan(x+ - .
l-tanxtany 1-AB N =
= Xx+y=tan? ) AIARARIER R RN —
g = - —l
'Lr1A+*an B—cn f\A\fBJ
AL I AB‘
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6. Prove that: tan*A—tan'B = tan‘{

s

1+ AB
Proof: .
Let x=tan'A = tan) = A _.-*" _ IR
T 1 A
and .__.__):/,;:..Itop._ E: _> any K\.\
Mo\ ian{x W)-. tan(ftany _ A-B
JV l+tanxtany 1+AB
JI~_ ) A_Bj
1+ AB

tantA—tan*B=tan A-B
1+ AB

7. Prove that: 2tan*A =tan™ (1 2A j

—A?
Proof:
tantA+tan*B=tan™ A+B
1- AB
Put B=A
tantA+tant A= tanl( A+ A j
1-AA

2tanlA:tan1( 2A2j
1-A

=k _
s
YFARIE
‘il P T O A A T T
P | — L Lo
I _.-I 1 . .H'"-..-—xl k! '.I 'I""_
",T 1 | " 1 1 1 h .
{ \ ! Ly L e
1\ -

—— _-.
. # il
- .
- ""',\.| | .-'l__.-- \ b, =t
", k| 1 e -
: T
|
|
-
lu_'h
-~ __“_-I___ W Y
g |
~ (12 (CAY)
”
| -" - =
1 = f-. (\'\.\ \\I .--I LY —"'-l
| i 1 | II \ | '\-\.\. __.-"ﬁ"-.
| 1 I| L1 "'\-.
AT I |
LA (P |
I L
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EXERCISE 13.2
Prove the following: Using According to Pythaqm as *heore £}
Q.1 sint 2+ sin? - = cos 1 222 (328Y° :\\\ 123/")
13 25 325 ARt L
SO|UtI0n — kB ..O‘),'B.L'S :‘F-X-_ 4:4.’616
.5 { X*'=105,625—41,616
sin —+sin=t ) Lo
13 29 x* = 64,009
Qsm —\+<|n _B__ X =253
_sm L-\\/J. B2 +By/1— A2 1(253)
' S0, OS¢ =—— = a=C0S | —
325
= =sin~
[13\/ 25 25\/ 13 ] sin*(ﬁj: 5—1(@j
325 325
=sin™ 625 25 } Hence :sin ~ +sin——
:13 625 25 169 : 13 o5
| 5 [625-49 7 [169-25 1204 1253
_13 625 25 169 325 325
_ein | 2 276 7 44 Q.2 tan*Letantl=tant 2
_13\/625 251169 4 19
_[5 24 7 12} Solution:
=SIN 7| —X—+—X—
(13725 25 13 1.1
_sin[ 120, 84 tan L4 tan 2 —tan 4 51
325 325 4 j( j
- 4
_ [ 120+84 .~
- 325 Qtan " A+tan'B=tan™
_ 1- AB
L B __ -:ll:'\-\..:fl.
(204 204 | T\ ATA BN TP e
Leta =sin™'| — | = sinag=——) AIARRIRERER J
325 1 35:-’ A - b o4 "._ | . 20
A WA B -"'. ) L=
DI Py A L R B =tan™ ij
—t 1 1} .-/ \ \ ._I‘R \ ] - 19
/‘-_/"-./ V| - -
- VW Hence :tan*=+tan*==tan'—
\| ’ 204 4 19
X
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Q.3 2tan‘1g—5|n‘1 12
3 13
Solution:
2
z(
2tan’1g: @en™t ,3, -
2\ b
1= 2
Ay 3J
| da.l!\:tanl.t 2A2j
| 1-A
4
=tan‘1—34
1-2
9
4
—tan1_3
=tan 9-2
9
4
—tan-13
= tan 5
9
=tan‘1£><g
3 5
2tan” Z—tan’lg
5
Now we are to prove that
tan ™ = 12 =sin"= 12
5 13
Letoc:tan‘lE = tanoczg
5 )

\ —_ '
b ™ U
I. A .-'/'\-_/ i
1 1

Using Pythagoras theorem

1 - 1 '_ '. 1 ..-: 1 . J‘.. 2 = 25
IR 1_ = 1-
W T aa (12] 144

X2 = (12)2 +(5)2

X2:14A+25 . I- I"H.
'x :-179 (A

tan' — = sm’lg
13
Hence: 2tan‘lg =tan™ 112 =sin" = 12
13
Q4 tant=— 120 = 2cos™ 12
13
Solution:
Let o = cos’lg = C0Sq = —
13 13
Using Pythagoras theorem
(13)" =(12)" + %2
x* =169-144
x> =25
x=5
So, tana = >
12
Using double angle identity of tangent
tan2a_m . o
1—tan - | AR
~r|\ Ye) A
k.LZ s

5 5

__ 6 ___6

144-25 ~ 119
144 144

5144

6 119
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tan2a:% = 2a _tan‘1120
119
Hence :2cos‘lE=tan 11120J -~ ) ._ ..
L 1 _1 P ) '-_ '.I r 7\ .__.. K
Q5 sint '+C(,t ?—- WY
Solution: 5
Y R N
N J 4 ll P =sin™* i>< + ><i
INIRN Let « =cot™"3 =cota=3 B 5 10 10 <5
:sin‘l_—3+2}
| 50
. 5
1 =sin™
” \25x%x2
:sin‘li:sin‘l(ij
o [ 52 2
3 _z
Using Pythagoras theorem 4
2 2 2
X" =(1)"+(3) Hence :sin1%+cot13:Z
x* =10
x =10 Q.6 sin‘1§+sin‘l 8 _sint ;;
. 1 .1 1
SNal=— = a=SI""— Solution:
J10 10
L.H.S
scott3=sint— 4,3 . .8 e [
SINT—=+SINT"— _—. e e L
V10 5 0 1710 - iR
Now L.H.S becomes . Y ',f—"-— PR Sy
— [ esin &5 din R Zsin AL+ 24 VI AZJ
sinfli+cot’13 — A ARIR 'L
- . o L1 -____.-_-.-: -1
O BB\ _Jl_H 2 )
=sin™ j—+<|n 7—0: AN \ 5 17 17 5
WA T 3[ 64 8 [ 09
e B = il 2 2 =sin? 2 1o — [1-—
Ik5|J1 i |r. B |1 I;H\/_FB +B+1- AJ 5 289 17 25}

TR UIVIAA AY
k' ), %Y 1% bt -
Wb W
X )
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=sin™ 3 289_64+£ 25-9 Let 0{=Sin’1£ :>sjn_0¢=i B
17 -~ 17 -
5 289 17 25 —~ e
- s 5 8 [ UsingPyiagerhs theorem
=sin™| Sx,|/— +— —1 72 L - gV -
5 V289 17\25 | - () % (i+8]
s e | Y L 89— xt464
=SiN ) = X
AR AR X? = 289 — 64
: I :nfl|_._1§:{‘?£.‘ b= x? =225
NINA S Y s x=15
IR LY
:sin’lﬂ So, c0505=E :>az=cos‘1E
85 7 17
. 8 15
L 93 a8 T ssint—=cost—=
Hence :sin"=+sin"—=sin"'—
5 17 85 17 17
.07 . 3
L7743 .15 Hence :sin™' ——sin™" =
7 sint—-sint==cos 't —=
Q 85 5 17 85 5
Solution: —sinflﬁ—cos’IE
L-HS 17 17
.77 . 3 Q.8 cos‘l§+2tan‘ll=sin‘1§
sin~"——sin 3 65 5 5
~sin A—sin'B —sin’l[A\/l— B? —By1- AZJ Solution:
) B L.H.S
= =sin™* E 1—(§j2—§ 1—(E)2 Ztanl(%j
85 5 5 85
- A A tan-l 2A
=sin™* ” 1—i_§\/1__5929} Q 2tan™ A=tan 1- A?
_85 25 5 1225 (1\
- 27T N
| 77 [25-9 3 \/7225—5929 > a2
85\ 25 5\ 7225~ ||\ T\ o (Lt T
- [77,4 3 36] raViRR\RCR\BAE R I
=sin x——=x— 1 VALV VLY VL : o
185 15585 ™| V N\ WL 2 2
S | .'.' N | 1 1 _.x_h - _ _
=sin* 1302198l | 4 L =tan 11 51 = tan l%
- '.'\- _.' I-425I ' -t e _?5 ?5
5 I..-\...II.. 3
AN ' sin 1290 :tanl(gX§
425 5 24
_ - _1 8 -
=sin 7 0] 2tan‘1(1j=tan‘li
5 12
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Let a=tan‘1£:> tanazi
12 12

Using Pythagoras theorem

(x)"=(12) +(5)

— 144725

VA AN AN —12 L 12

J s Shosa =— = a=c0sT —
AR 13 13
412

L5
— =C0S —
12 13

Now the L.H.S becomes
L, 12

163
cos ' —+cos =
65 13

fan

-+cost A+cos B =cos™ [AB - (1— Az)(l— Bz)}

3 12
= =C0S

]

756 3969)(, 144
= COS 1- 1-
845 4225 )\ 169
ost 756 ~ [4225- 3969](169 —144
845 4225 169
756 [[256 25 j
= CO0S — X
845 \|\ 4225 169
(756 165 }
= COS _
845 65x13 1 |
(756 — 801__. A 7
= COS = — T 1
L 84(‘ | '..I I.-'\-\.":.. xﬂ\" I—. | = \ A
=cos™* __6_7 9 VA | -
o] 945
W

- cc-).s‘1 63 +cos™ 2 _
.. 65 -_

13 845

cos™ {@

|

W ."""1-"t'an’ A+tan"l B =tan

Let

676
Using Pythagoras theorem

(845)" =(676)" +2°

2° =714,025- 456,976
2° = 275,049

z =507
507 3
ing="—"

845 5

sin g =

cos‘l@ = sin‘1§
845 5

—:>ﬁ sin”

L1

Z=sint= 3
5

Hence: cos™ 63 +2tan
65

13, tan™ 3 18
4

19

tan —tan

Q.9

Solution:
L H S

T
4

: 1,8 -
19
4, A+B

1-AB

n_

taL —+ta1 - ta‘

_.-'

FEOH

= =tan~
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15+12
—tan1_20 —1§
= tan 20-9 tan T
20
_tant 2 gt B _ _.
11 D L9_ Y {
Qtan™ A— tan‘l P:\aw (A__Ei
1A
\(T N SN 27 8
. | { | - - -
k' ] ':tanfl 11 19
- 27\ 8
1+ — || —
11 A 19
513-88
_4an-1 209
~ 209+216
209
—tan’l@
425
=tan~(1)
_r
4
Hence:tan’1§+tan §—tan’1 8 7
4 19 4
Q.10 sin™® 4+S|n i+3|n1E i
13 65 2
Solution:
L.H.S
. 44 15 ,116
=sin*=+sin"'—+sin
65, () 1A
Qsin™*A+sin™ B i (Ax/l B’ E\/; \{ \
. 4 [_52 5I A\ . 16
=sin_, %U—[, |+- J +sin”
NiNSE ks
I "

.4 \/169—25 5
=SINn — +— =
5V 169 13725

) = '1‘2 i .3 =Ty
e 1I|L - Si"‘ =

. BYEN 1_5 5 65
I L
/i %45 +15 sm‘116
1 65

=sin”| — 63 +sint=—= 16
65 65

Q sin A+sin'B =sin™ A\/l B2 +By/1— A2

- - {2 i 2 m

_sint 63 4225-256 16 1 @J
65 4225 65
_sint 63 3969 16 256
65 4225 65 4225
. ,[ 63 63 16x16
=sin™"| —x—+
|65 65 65%x65
. ,[ 3969+ 256
=sin"| ———
| 4225
.| 4225
=sin"| ——
| 4225
=sin™'(1)
- H_'_q_—lf_'__f' ,116 Vs
| I-enc “.81n - +SIn "= +sin —
L 5 13 65 2

v

/35.—1_6}99-1 18 0 (

6t )\
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Q.11

Solution:
L.H.S

tan™ 1 +tan®
11

Qtan*A+tan'B= tan‘l(

tan1%+ tan™ 1_ tan

5
= =tan™

1+tan11
2

1 .
—+tan" === i
1 (i)

A+B)
1- AB

-1
A

LWL _1__ r
Honce tcf ‘—tran) --tan

Q.12 2tan’

1 ..
5 +tan "~ —7 N _(!_!)

-11 )

1 +tan‘ll
2

1+tanll il
3 7 4

Solution:
L.H.S

= 2tan’11+tan’1—

L 2A

2tan* A=tan
Q 1- A?

=tan™

2tan” 1+tan 1._ an §+tm.- }
i7 [ 4 |
i % 'H.I |

' t1n '\+ tml‘s-rtaﬁ’

. 'Q.. AN (1

.

tan‘1§+tan‘1£= tan~
4 7

21+4

=tan™

I_—J |I'_\
u I~ .\.l'..

- '.|

o
W
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Q.14

o r ]:__ﬂ:'J
Hence-: 7tar. —tans F =

Rt

0.12 Ssr_.f.lv.rthat"é')_s.(sin'li): 1-x?
":SISI;J_tiG?!J.. '
- cos(sin™ x) = 1-x*
Put sin'x=a (i)
sina =X
Q sin“a+cos’a =1

cos’a =1-sin‘a

R —T T
cosa =+/1-sin’a ( —<a<=

cosar =~/1—-x?
From (i) sin"x=a

cos(sin™ x) = 1-x*

Hence : cos(sin’l x)

1-x?

Show that

sin(Zcos'lx) = 2x4/1- x?

Solution:

o w b s |
1%

sin(2cos‘1x)= 2xA/1— x?

Put cos'x=a«a
CoSa = X
sina+cos’a =1

sina =+/1-cos’ o _
(O<a<ﬁ) . A
o \

ainly \/J =
Using dhu e argle th’lt‘JtV (,. sine.
SRy = 2t|na(csa B

_1’u*‘i_|_15 vaiues of a ,cosa and sine .

sin (2003’1 x) = 2x/1— x?
Hence :sin (Zcos‘1 x) =2x1- X2

Q.15 Show that cos(25|n x) 1-2x?

Solution: '
. nf\wn x\z_.— 2%
‘A

pui Siny =\

- : T 'I s
SN =X| ——<a<—
( 2" _ZJ

Using double angle identity of cosine

cos2a =1-2sin’a
Putting value of ¢ and sina
cos(2sin'x) =1-2x*

Hence: cos(23in’lx) =1-2x?

Q.16 Show that tan™(-x)=-tan™x
Solution:

tan™ (—x
tan™ (-

)+tan™ x=0
X)=—tan™ x

Hence :tan™(-x)=—tan™ x
Q.17 sin*(-x)=-sin"x
Solution:

i JLS _.-

S8 | L.

l[ xv1—x2 +1-x J
=sin™(0)
sin™(—x)+sin™' x=0
sin™(—x)=—sin™ x

Hence :sin™(—-x)=-sin™"x
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Q.18 Show that cos™(-x) = m-cos™x
Solution:

cos ™ (—x) =7z —cos "X
cos ™ (—x)+cos™ X -
I— WAV,

=cos™

" B
= %
- J R 2l
MRV R

i

= cos’l[—x2 -(1- xz)]
-
(-

=cos [ —x —1+x2]

1)

cos ™ (—x)+cos " x=7

=cos™

cos ™ (—x) =7 —cos "X

Hence :cos™(—x) =7 —cos™Xx

Q.19 tan(sin“x)=

1-x?
Solution:
tan(sin’l x): X
1—x?
Put sin'x =« (i)
sina =X

As sina+cos’a =1
cos’a =1-sin’«a

cosa =+1-sin‘a ( —% <a< zj

cosa =+/1-X* -

sina ) == S
tana = Ward
_cosy P VAR
] [ = ) L ITRRY
From (:-\ AR -a%sm;_ ALY

~cos”| (- AT ENCR
[ |

Q.20 Giventhat x= sm z find the

value o7f ,llo A nq tr.unn')mvtﬂ”
functions:| " L <

Lo B c;)sx fani. \,otx Sec X, C0Secx

S'JthO"‘

Given that x = sin‘lé = sin X _1

X ]
Y
Using Pythagoras theorem

(Hyp)2 = (perp)2 +(Base)2

y? =3
y=+3
sinx:ﬂ:1
yp 2
Hyp 2
tanx = 22TP _ L
Base /3
cotx = o2€ _ J3
Perp
secx = Hyp ——.'2—'.a
"’L“e r/:' # s
"0)\‘..‘0,-:1-2:2. g
- Parp| |



