Inverse Trigonometric Function
Chapter-2
yfaeny AT v
| MCQ:- g 572 - |08 ' +an'(§)= 2
Q1 sin'x+cos'x= ;xe[-l,l]- (4 (2
(@ tan B} (b) tan <§>
T b
@ A ®) A (¢ tan '(2) @ tan'(3)
3T
© @ A 1 1
Q9 tan <5>+tan (§>= ?
Q2 tan'x+cot'x= ;xeR . .
37 T @ ®) 4
o 0% ; ;
T 2
© % @ 7 © 9 @ 73
Q3 cosec’x+sec'x= ;|x[=1 Q10 sin(cos'1 %>= ?
T b/
@ ® 7y W 5 (b)%
3
© 7 @ 9~ (© % (@) Not possible /W =& ¥
4 tan'x+tan'y= ;xy<1
? Y y Q11 cos” (coszT”) +sin™ (sinz%) = ?
(a tan’' zy () tan™ T
a -
tan™ zry d) None/#$ &t
Q5 2tan'x= ;-1<x<1 4
o2 o2 12 Ifcot’(-1)=xthensinx= 2
(@ tan e (b) tan 1+ 7 Q co 5 X then sin x ?
o aﬁcot"(-%)=x,a‘r Sinx &1 w1 @& 86 -
(¢ tan’' - @) None/®$ &
Q6 cos(sec’x+cosec’'x)= ;lx|>1 1 D
(a) @ (b) \/%
W 5 ® 0 1 I .
© x/ﬂ (@) Not possible / <iwa & &
© T @) None /& =it
oz If cot” (—y/3)=x, where x € [0, 7]
Q7 cot(tan'x+cot'x)= ? then value of x is -
1 afr cot’ (—y/3)=x wei x€[0,7] & X @ wm
@ 1 0 5 g -
© 0 @ oo
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@ 5% (b) 2%
© % @ %

If cot™1 (-1)=x,wherex e[0, 7]

Q7

Qs

Q9

Q14
then value of x is -
atr cot (1) =z wei z€[0,7] @ z & wn
—Eﬂ—q-[ -
T 377
(a) A (b) 4
© T @ 3%
Q15 sin(tan”x+cot’x)= ;(x€eR)
@ 1 (b) 2
© 3 d) 4

1
cos’ (-ﬁ) BT q&1 4 9Id R ?

If Sin(sin'1 % + cos™ X) =1, then find the value
of X .

afy sin(sin'1 %+ cos"x) =1 @ X & 99 519
[

Find the value of , tan[Ztan“ % - %

-%]a»‘rm—rrﬁm?‘rl

)=

tan [Ztan"

If tan'x+tan"3 =tan”'8 , then find the value
of X .

afy tan' x+tan"'3 =tan"'8 @ X @ "= s B |

| Very Short Question :- (37fe &g 3v1@ wsD

Short Question : - (FTE] 3T1T 4N

2 Marks Question:-

A 1
Q1 Write cot o-1)% > 1 in the simplest

form .

Q1

cot"(ﬁ),x>l BT ARATH B H Fdd PN |

i 11

Q2 Provethat, tan™ % + tan 24 = tan >

1 2 i

. 2 T gl
fig = f& tan 11+tan 24—tan 3

Q3 Prove that,
3sin"x =sin" (3x-4x’);x € [-% ) %]

g X fa,

3sin”x =sin" (3x-4x’);x € ['% , %]

Q4 Write in simplest form ,

1 /1-cosx ),
tan( m),0<x<ﬂ'

UXIdH ®U A hdd DR

-1 1-cosx ).
tan (‘/71+c0sx>’0 <x<m
Q5 Find the principal value of sin™ <'%)

sin™ (-%) BT q& W Aid Y ?

; 1
Q 6 Find the principal value of COS ! (' \/E )
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Q2

Q3

Q4

Q5.

Q6.

3 Marks Question:-

Show that ,2tan” % + tan™ % = tan” %

feard f» 2tan™ % + tan"% = tan” %

. 1
Find the principal value of SIn ! ( \/E )

1
sin™ (\/E) &1 &1 94 fara |
Find the value of tan™ (y/3)-sec™ (-2)

tan™ (y/3)-sec™ (-2) @1 am s *¥
Evaluat sin[ﬁ-sin"<-l>]

valuate , 3 2
g N sin[%- sin™ (-%)]

in] 2c0s” (-3
Evaluate , sin| 2cos 5
. A3

g BN, s1n[2c0s (- 5 )]

If tan"% = 0, then find the value of cos 6.

afy tan"%=9 @ cos O. &1 W+ sTd B ?
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Q7 Provethat, tan™ (3? )g ) 3tan"§

firg =¥ tan”

< 3a’x-x’
a’-3ax

3 ) = 3tan" >

a

firg =, tan’ (

’ Long Question ; - (GTe 3T W2

Q1 Express tan”

5 Marks Question:-

COoSX

_3r

1-sinx °

simplest form .

Wl ©Y § qad B,

-1 _ COSX

3

tan

1 - sinx

Q2 Solve tan'2x+tan"3x =

-lk‘§|

ga &, tan'2x+tan"'3x = %

e 2<x<2

2 <X<2 in the

frg®v, tan (

Q8 Prove that, tan"(

Q9 prove that

COSX

&F(l'l)
1 +sinx 4 2

8- (53
1+ sinx 4 2

T 1

(m-m

1+x+

1-x

) 4 "y cosX
[Hint : Let x= cosf]

v1+x-41- x)_n- 1 »
=7 =75C0s X

1+x+

1-x

‘ Answer : "Inverse Trigonometric Function Solution”

MCQ 1 - Marks Solution

1-(b) 2-(c) 3-(@) 4-

(@)

5-@ 6-() 7-(@ 8-(a)

9-(b) 10-(b) 11-(d) 12-(b) 13-(a) 14-(b) 15-(a)

Q3 Show that, sin” %- sin” 187 cos” gg . 2- Marks Solution
1Ans:- 1
- cot™ <> x> 1
fawmg f5, sin’ %-sm %—cos‘gg ) vx'-1
let us suppose,
Q4 Evaluate,
x=secd =0 =sec'x
A 3\,
cos|cos™ (-5 +7% . cot” 1 — cot” 1
SRR WERTY el W
) _ ) 1
& B, cos[cos 3>+76[] =>C0tl< xz-l)_wtl<tan0)
Q5 Evaluate, = cot” (cotO)
sin %- sin"( 3 )] ) =0
=>c0t"(\/ﬁ>=0=sec"x , x>1
el BN, sin[%-sm ( 3 )] - ) 7
Q6 Find the value of, " L.H.S = tan™ 11" tan™ 24
" " _l) . - (_L) 2 .71
tan” (1) + cos ( 5 )+ sin™ (-3 T+ 24
_2 T
] TN E 111><24
tan” (1) + cos (-7>+sm (-7> BT A 48+ 77
frorel | _ 11 X24
tan’| el 14
11 X24
Q7 Prove that, —¢ 125 )
an’' | 3z5
2 50
COSX - sinx
tan <COSX+SIHX) (4 X> x<7x LHS—tan ( > R.H.S
} 41 [ €COSX - sinx T o
frg %, tan cosx+s1nx> <4 x) x<T
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3Ans:-

Let us suppose

x=sinf =06 =sin"x ..(1)
. L.H.S = 3sin”x
=30 «.(2)
and ,
R.H.S = sin” (3x - 4x*)
= sin” (3sin@ - 4sin’0)
= sin” (sin30)
RH.S =30 .eeeevrvereenens 3)

From equation (2) and (3) we get,

3sin”'x = sin™ (3x - 4x°)

2sin’ >-
= tanl[ 5 i
2co0Ss 5
_ -1 2 X
= tan ( tan 2 )
— -1 X
= tan (tan 2 )
- X
2

=TT

6
T . N Tl T
6 be the required principal value as 6 € 20 2

6 Ans : -

oy ol)

S §

= 377[ be the required principal value .

HefT-12 (TfoTa)

|

7 Ans: -
sin(sin'1 % + cos'lx) =1
= sin” % +cos'x =sin"1
= cos"'x =sin” (1) - sin™ (%)
= sin” (sin%) - sin” %
1

1 = a1 L

-1 — -1 1
= cos'x=cos" g

:x—l
5
8 Ans
tan(Ztan'1 1. l)
5 4
Let 2tan" £ =6 .o )
=z = tanQ
5 2
=sin5 = L&cosQ -
2 \/% 2 \/%
1 l)
tan(Ztan 574
= tan(@ - %)
T
tan0 - tan

1+ tan@ X tan%

_ tanO-1 _ sin0 - cosO
1+tan@ cos@ +sinf

= tan(Ztan'1 % - %)

| 0 0

2 sin7 cosg - (cos2 % - sin’ %)
0
2

ax Lox 5 (35 1)
2% 26 " V26 \26 726
B 1 5 (25 1)
2X—F—=X—F—+|5%7"3¢
726 26 T\26 26

S 12 _ 7

_13°13 _"13

12 .5 17

13 13 13

= tan<2tan'1 %- %) =- 177




9 Ans:-

‘stan'x+tan'3 =tan"'§

= tan'x =tan"'8-tan3

3 Marks Solution

1Ans:-

L.H.S = 2tan™ % + tan™ %
= tan"%+tan'%+tan %
1.1
1 2 7
1
X7

=tan‘%+tan"%
1,9
_ tant| 213
l-lxl
27713
31
26
= tan” 17
2

2 Ans ; -

sin” (

*.* Principal interval of sin is [-% , %]

) = sin” (sin£>
2 4

_TT

4

|- T T
and4e[2,2

= % is the principal value of sin™ ( >

HefT-12 (TfoTa)

3Ans: -
tan™ (v/3)-sec(-2)
= tan” (tan%) -sec” (-sec%)

= tan” (tan%) -sec” (sec(n’ - %))

T
-7 )
T
Ty
2x-3x __ T
R 3 3
= tan" (y/3)-sec' (-2) =-%

4 Ans : -

= sin(%--sin" (-1 ))
(

NN wN Wy
S~— +

Il

w2

=

. =
e

= sin
= sin(% - sin™ 7)) =1
S5Ans: -
Let cos™ (-%) =0 eveerene §))
= cosf —-i
“.sin@ =,/1- 25 \/7
= sinf = 5
sin[Zcos'1 (-%)] =sin(20) [from (1)]
= 2sin@ - cosO@
(g )
__24
25
= sin|2cos™ (-% || =-
[2c0s°(-3)] =33
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(o s oo
COS D] sin D] CoS D] sin 2

6 Ans : - = tan’
4 c0s2%+ sinz%- 2sin% . cos%
a4 =0 #
4 (cos%+ sin%)(cos%- sin%)
= tan@ = 3 eeesensneeees 1)) = tan” 3
(cos1 - sin1>
as 1+tan’@ =sec’O ] 2 2
[
=1 +(%)2 = sec’0 tan” COS%"' sin%
=tan’ | ———2
X _ . X
=>1+%=sec20 | cosy-sing
[
X
= 275 =sec’@ = tan" m
5 1-tan>
... secO =t3 L 2

[ T X
tan 4 +tan2

1 = tan”
5 _ T X
i(é) | 1-tan"y- tany

__1 _
:cos@—seca

= cosd =i% = tan" _tan<%+ %)]
7Ans: -
af(_cosx \_m , x . _3x T
Let x = a tan@ ........... 1) = tan (1—sinx)_4+2 Ty X7
2. _ o3
S LHS = tan (327X 2 A -
— tan" [ 3a°tan@ - a’tan’@ s tan"2x +tan'3x = %
| a’-3a’tan’d g +3
. A 2x+3x \_ 7«
— tan” a’ (?tanﬁ - tan0) = tan (1_2X3X> =4
| a’(1-3tan’0) 5x
[ tan' (2 )=T
- tan” 3tan0O - tan’0 = ( 1-6x’ ) 4
| 1-3tan’0 5 _ an
= tan™ [tan30] = 1-6x2 ANy
=30 ) ¢ =1
B B IX 1-6x
L.HS =360 =3 tan E—R.H.S —1-6x*=5x
=6x"+5x-1=0
=6x"+6x-x-1=0
5 Marks Solutions
s6x(x+1)-(x+1)=0
I Ans : =(x+1)(6x-1)=0
tanq(lsossiflx) ;-327[ <x<% c.eitherx+1=0 or 6x-1=0
. _1
- =2x=-1 or x= 6
cosz%- sinZ% .
= tan" 3Ans:-
1- 2sin%- cos% . 43
letsin” = =X .......... 1)
= sinx = %
.. cosx = /1 -sin’*x
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15

17

as cos(x - y) = cosxcosy + sinxsiny
4 ,15 3 8

=5 X17t5%17

60 , 24
=85 785
_ 60+24

85

= COoSy =

= cos(x-y) = Q&

= et 84
= X" y COS 85

[by using equation (1) and (2)]

1 8 184

= SlIl %- Slll 17 = COS 85

cos[cos" <-

5Ans ;-

/3

7 7sin’” ( 2 )]

we know that principal interval of sin is [

)

%-sin"(--T
5 -sin’ (sin )
= sin{i - sin” [sin %)]}
)

= sin

sin

202

.. sin

= sin| 5

= sin T]

= sin

w|N c\‘g'

= COS
_1
2

T
7-s1n <

1
. sin 2

)

6 Ans : -

4 Ans :

i

we know that prlnclpal interval of cos is [0 , 71']
x ]

T
cos? + 6]

COS[COS

COS[COS
= cos|cos”

= COoS

= COs

= CoS

= cos[cos'l (-

HefT-12 (TfoTa)

tan” (1) + cos™ (-%) +sin” (-%)
we know that principal interval of sin is

2] cosis[0, 7] and tan is

23

s tan™ (1) = tan™ (t %)
T (x 1
Te<_7 7)

cos” (-%) = ¢cos” [-cos?]

e )

%
(-5

=tan’'1=
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- (cosl + sin£)<c0s1 - sin£>
2 2 2 2
2
(cos% + sin%)
X _
oS>

_(cos%+ sin%)

= tan”

sin>-
2

= tan”

e ) | 17ty
=tan'|—
by using eq™(2),(3) and (4) 1+ tan%
. _ A1), a1
eq(1)=>tan‘(1)+c0s‘<-7)+sm‘<-7> | tan%-tan%
= tan’
T 2;1'_% 1+tan%><tan%
= tan™ (1) + cos™ -%) +sin” (-%) = tan” [tan(% - %)
Smadm o =>LHS=<%-§)=RHS
_I
;2 9 Ans :
_ I
= -
4 L.H.s=tan"{”1 x-yl X}
7 Ans - - 1+x+4/1-x
' Let x=c0SO ... (1)
L.H.S = tan™ (M) B \/1 +cos@ - /1 -cosO
cosx + sinx = tan” 1 +cosO + \/1 cosO
= tan” [ cosx(1 - tanx)
| cosx(1 + tanx) \/Zcos - - \/2s1n
o a| 1-tanx = tan
~ A1+ tanx /2008 G+ 25 %
[ n. -
_ tan" tanT - tanx ﬁ(cos% - sin%)
- 4 = tan” ]
L1+tan 4 X tanx ﬁ(cos%+sin%)
P T .
= tan _tan( 4 x)] 1 -tang
N _ = tan™ 0
—(T-x)—R.H.S 1+tan~>-
hence, tan % ¢ 2]
an; - tan—>-
. 4 cosx-sinx \_ (7 _ ot ] 4 2
- tan (cosx+sinx>_<4 X) tan 1+ tanZ- o
an-y4 X tan 2
8 Ans: -
" = tan” {tan(%-g)}
_ . a1 cosx
: . 42
cos25
= tan” ﬁ = % - % X cos”x [by using eqn(1)]
+sin2>
ez =R.H.S
1 cos’ 7- sin’ ; hence ,
= tan’
. X X 4] V1I+x-y1-Xx 7T 1 |
_1+Zsm2c0s2 { T+xt/1-x| 4 2 €OS X
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