FOR CLASS XII 20-21 — MATHEMTICS — TEACHER MANISHA ROY

TOPIC — INVERSE TRIGONOMETRIC FUNCTIONS ASSIGNMENT
TEACHER HA £
OINTS MATHEMATicg
€LASS - IMPORTANT P — -
. Definitions of inverse trigonmoetric functions  edwpter - 2/
nom '
| The function sin x is one-one and onto from [_ 2" 3] LT ME N
g . | L
function sin"' has domain [-1, 1] and range [_7' :J
I The function cos x is one-one and onto from [0. m]to [-1, 1] and its inverse
function cos™' x has domain [-1, 1)andrange [0, T ].
M The function tan x is one-one and onto from ( ~ ‘J
2 2.4>
tan~' i
' has domain R ang range ( > § g) :
V. The functi i
e 10N cot x is one-one and onto from (0, n), to R and its inverse function
, * has domain R ang range (0, i ).
- The function Secx is one-o
il : ne and onto from [0, it I-{n/2}toR- (-1, 1)andits
N sec™ x has domainR - (-1.1)and range [0, 5 1-{m 2}
VI. The functio '
N cosec x is one-one and [ z HJ
ontofrom | - —. — -{0} t
3%y °R°(‘1.1)and
its inverse function
€osec “x has domain R - -1 L
X (-1.1)and range —3.;]-{0},

For xe[-1, 1], the valye of Sin"'x =g jf «i
s .\-Hlfsme:randee [*

For rel[-1.1
[-1.1], the valye of cos 'y =

(e
(S -]
s —

0 if cosf = and fe [o i
For x e R, the value of tan~

i s
X=0f tanb = y ang Oe [__n_ n]
7S

-
-

¥=01if cotg =
=X and
1,1), the value of sec”y vee "

Y=0 if sec = Y
~Yand g, [0
.n]-{n‘



V.

VL

non
0 if cosec = xand 0 € ["E ‘3]'(0)-

: . i i e
If is positive or zero then the values of all inverse trlgonomfe:rnc b:;mcnc::'j:’;t |;2
between 0 and 1t /2 inclusive. If is negative. then the values of i€ twee

and 0 inclusive and the values of lie between Tt [2 and inclusive.

For x € R-(-1,1), the value of cosec x=

3. Importantformulae

() sin’(sin®)=0. oc[-%.-’él.

(i) cos'(cos)=0, €0, x|

iy tan” (tan6) =0, O e [_%g]
W) ot (cot6)=0. 0 (0. 7)

(v) sec”' (secO)=0, 0 €0, x]-{n/2}

(vi) cosec' (cosect) =0, Oe[-g.%]-{()}
() sin(sin'x)=x xe[-11]

(i) cos(cos x)=x. xe[-11]

(i) tan(tan”'x)=x, xeR

(iv) cot(cot™ x)=x, xeR

(v) sec(sec” x)=x xeR=(-1, 1)

(vi) cosec(cosec 'x)=x, xeR=(=1, 1)

(i) sin”(=x)=-sin" x, xe[-1 1]

(ii) cos ' (=x)=m=cos'x, xel-1, 1]
(i) tan'(=x)=-tan'x, xeR

(iv) cot”(=x)=m-cot’'x. xeR

(v) sec'(=x)=m-sec'x, xeR=(=1 1)

(Vi) cosec™ (—x)==cosec 'x, Y€ R=(=1. 1)

. il N
(i) sin [;)=coscc 'v for x<$-1 or x2|

413
1 I - -
(i) cos (; =sec”'y for xS=1  or x21



p 1)
1) cot 'x for A ,
(i) tan <)* {_pecotx for X<
V. (i) sin 'y4cos 'x=m/2 XE l -], |,

(i) tan x4 col lv=m/2, x€R

(i) see "y o#cosee le=m/d veR-(=] l)

' L e if <l
VI (i) (@) tan "x+tan = Lan T 9
L 3 T
(b) tan vt tan "p= o tan '-‘-i-'—_ il x>0, p>0, 0 >1

XNy
antosmm ' ps-gttan” —= il £<0, r<0. 0>
(¢) tan x#tan y=-T [—xr : .

X=3 .
i otan ' x=wn y=tan ——. if xy2> -1
(i) ‘ I+ xy

VL (i) sin'x+sin 'y =sin '[.\' =" +,|'\/’—~\‘.j
if either x* + ' <lor vy <0, x|S0 [y] €1
(i) sin”"x=sin "y =gin '[r\/l-y" -y l-—.FJ

il either x*+ 7" STor x> 0. |v[< 1, 1] <1
VI (i) cos 'y+cos 'y =cos '{..ljt'-\/!j.?\/l ~;—‘Jil' N+ 20, Ms s M<l

(i) cos™" v =cos '.r:cus"[nw \ﬁ-—T,/l - |‘—']il' xSy |y, V<1

: P 2x
X () sin "wd.?mn wovel-l 1]

TR o
(i) cos Tept -2ty xe [0, w)

i 2
(i) tan™ <X _ 4. :
=y - =lan"x, (<), l)



INVERSE TRlGONQMETRIC FUNCTIONS
(1 Mark Questions)

1. Find the principal values of the following:

0) """[%) (i) cos‘(%)'
(iiiy cot(-3) ) m{%\
(v sec'(-v2) (vi) sin‘sin(%)

(vii) cos™' (cos %‘} (viliy tan’ (tan 5_6". ]

(ix) sin-a[sini:}) (%) COS"(COS%‘}
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(vil) % (vil) 16’1 - %
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'I (4 Marks Questions)

o of e 0RO 3
. Fmdthe Y | - | os’}
(43 cos” ) Gy sin'[sin% |+co8 [cos 3
n tan |V [
: (5] v) tan' 1 I ; tan ‘][ . J‘
R FI ( l5)22" |3
' 3
\ | 4 \ ' ' 1 (. _\.j—_
v) SN ' 32 [+ 8N || : l o) sin (¥2) Soih { 2 )

(vii) SIN ( - \-23 J*COS (l } (viii) tan '(-1)+cos '(”‘J
2 V2

2 Solve for x
(i) 'a""‘ZS‘”'{'LJ i sin'x—cos'X=IE
\,/2 (if) 6
3 Simplify the following:
, tan’| sinx_'J I s
0 1+CO0SX (i) 1+CcoSX
[ cos X +sin
o gl ——e 2 L 1+sinx
(i) | X .. X (iv) cot
|‘ C052 —S“’l2 COS X
4  Prove that

(i) tan"(1/4)+tan"(2/9)=%cos“(3/5)

()  sin'(4/5)+2tan (113)=n/2

L (iif) sin"(5/13)+cos"(3/5)=tan '(63/16)




- InverZZ.

weon 30 3)- 5

con 13/5) ¢ cos (12/13) + cOS (83/6%) = =2

1 2
4] sn « 008 ‘ n b
\“) \f\ " [ lh‘,’.>
\ Lok Ay
§ Mtan x¢tan’y s tan =2 pvove!halvl‘ll’!v"

6 Hian‘y etan‘yetan’z= ptove!hl“!’V’l’Wl

s MHoos xecCOs'y+cos’zER provethatx’*v”l:’z‘yz'1

?

x Y XL XY y 2
It COS + COS -, ,—2--cosur—-=smﬂ
3 t = b a. prove that a 2 b’

Solve the following equations

w

2x +1

sin ‘(?’*]o sin ‘[ﬂ)—sin 'x
() 5 5 =

(m) tan (x+1)+tan (x=1)=tan '%

@ tan '(::—:)Man ‘(gxi)ztan '(23136)

(v) tan '(x-1)+tan 'x+tan'(x +1)=tan" 3x

10 Simplify
R
() tan [J;: +—1‘.3(#0
A di=x
(u) SN {—l—;{*—}—).0<x<1



1"

12

13.

14.

15.

¢ .. ] -a<x<a
("l) tan a4 V'al —%?

2 at x s
- in ' - ' ve that x = 77,
'f Sl‘n' 1.‘8,]"9"‘ ( ‘AB}-)—2lan X, pro 1 ab
Prove that . .
E Y eoa® R 1 a3l 2
Prove that :
| 3
2 2 :
(i) tan™ V1+x - V1-x =1sm‘(x’). x| <1
V14X +J1-x2 | 2
[ 2 i3 2.‘ 1
iy . tan” :/[:”ff:z =§+—cos"(x2).|xl<1
+X%% =\J1-
Simplify
.y | Sinx+cosx T -
i sm‘[*.---<)(<—
) Np) ] 4

| Sinx+cosx | = 5m
Z X<

o B

Prove that :

(i)

- man] ©x

|Vitsinx-i—sinx | 2 3" if 2?“‘

m_‘/\sx

(ii) tan"’— 1+cosx + 1- COSx R
4 2'
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2 iy 1
() ': LU i
(6145 3
(V) : (v) un‘ 15 ‘ (v) 2
W) g (wil)
; 3
X " a BUX
30 5 (DI () 272
%N X
™ 372
. 4 ; o .
9 (i) 3 (i) 0, £1 (i) > (v) 0, x172
n 1 n 1 ? 1
iy —-—tan™ i) —+=C08"'X iy —=sin"'—
10. (1) ) X (i) iy (i) 2sm =

\ n o T
14. (1) X+z (1) X—Z



