INVERSE TRIGONOMETRIC FUNCTION

EXERCISE - 01 CHECK YOUR GRASP
50 31 . S
3. sec {sin1 (—sin n]+cos'1 cos(——n]} 15. Hint: y=cos™ n
9 9 +x
2
50m 31n Now -1<——<1
= sec | —sin!|{ sin 5 +cos! cos 5 1+x
19. (tan'x)? - 3tan’x + 2 > 0
= sec {—sinl [—sin 4_11) + cos™ (—cos4—n):| (tan”x — 1) (tan"x -~ 2) > 0
9 9 [ . ch
-1 _
we know that tan’x € 2

4r 4r
= sec [? T ?} =secn = -L so  tan'x = 2 (not possible) or tan'x < 1
= X € (~oo, tanl]
5. (sin x + sin y)* = n? 20. tan®sin'x) > 1

il 4+ ginl y = + . . :
= s X sty n either tan(sin’x) > 1 =  sin!x > tanl

b

= sin!x =sinty= — I "
= sin'x > sin
? %
1 1
or sin! x =sinty=-— — x> 7= => 7= <x<1
2 2 — 2
= x2+y? =2 or
on w0 5 tan(sin’x) < -1 =  sin!x < tan’}(-1)

8., x= —+— +

e
3 4 3 4

y = cos L—sm [sm—]

1
= sin'lx < sinl[—ﬁj = -1<x< _L

%

SO xe(—l,l)—{Z’T

_ 1( 5n]\ 3 . A
o8 L_ T _) 16 292 cos[;cos'1 cos[2n+§ﬂ
10. tan? 2 + tan? 3 = cosec! x
= 7w + tan"(-1) = cosec™ x - Cos(lxél_nj — COSZ_ﬂ:
5
I ) 3n .
= T - — =cosec! x = —— = cosec! x
4 4 =cos(n—3—nj = _Cos(ﬁj
5
T _ T
= no solution. {__5 cosec 'x S_} 2 (m 27} _ . (=
2 2 & cos— =sin| ——— | =sin| —
5 2 5 10
EXERCISE - 02 BRAIN TEASERS
1 (3 = \/§sin[n—tan’1 (1)—ltan’1ij
2.  Let jcot |——|=86 2 3
2 4
. . ) -3
expression = sin® + cos® = /2 (sin(0 + m/4)) Also cot 20 = a

= /2 sin (lcotl (—ij +cot™ (1)] 3 3\/_
2 4 so sin O + cos 0 = \/1 +5in20 = \/’ \/7

b 1 3
= sin| ——tan1 -i-———cot_1
V2 [2 nty s 4]

{As cot™ - (%j e (0, m), sin”! 20 will be positive}



12.

( 2x* -1 )
2.cos’x = cot™ LWJ
Let cos'x = 6
08 = cotl( cos20 )
2|cos 6|sin9
Casel : If cosO >0,x >0 = 0<x<1 then
20 = cot'cot20 = 20 (identity)

Case II : cosB < 0, which not satisfy the equation

(1-x2)
sin' /1 — x2 +g = cot’lk 1-x J
X

Let 0 =sinx, —gﬁeﬁg,xio, 0+0

T
so sin"lcos® + 5 cot™lcot0

s s
sin’lsin(E_ j + 5 - cot™!cotO

CaseI:If0<egg
b b
th 0<——-06<—
en 5 7
b b b
——0+—=6 0=—
= 5 5 =
sinG = 1 = x
b
Case Il : If —§S9<O
= < 5 = 5 < 5 b
then n—(ﬁ—)+£=n+9
2 2

—g£6<0 =-1<snB<0 = -1 <x<0

oa>0 = (o, sina) lies in 1% quandrant
= k>0
Also the extreme point on the graph of y = sin’x is

-3)

13.

14.

15.

1+E k<0 k>1+E
= 2 = 2
= ke(1+£,oo]
2
Lot C2(x*+1)+1 P 1
YT T <% +1)

= 2<y <3

5 5
P _ = _ _ =
Now sin'siny < 7 5 > t-y<T 5
= 5 - 2x? +3 é
V2 il 2
Now it can be solved
<a >is 1,2, 2% ... 21
<b >isl,l,i, ..... _1
n 2 22 2nfl
( 3
1
t = cot'(2a + b) = tan™ — 1
2.2 ot
2! )
= tan” | 5o g 41 )
(227 —271 )
= tan" = tan12.2"! - tan"12"!

\Trzziz7)

Now lim> t = (tan'2 - tan1)

0
n—o g

+ (tan™2.2 - tan™2) + ..... + (tan™2.2"! - tan2")

= tanloo - tan’!l =

Now it can be solved.



EXERCISE - 03

MISCELLANEOUS TYPE QUESTIONS

Assersion & Reason : y=2,x=-1 = 0<y<2}
2. x@x-2@Bx-7=2 when
3 _ 2 _ o= 5
i s Y n=1lor>1 cos!t x = 7n y or more(reject)
fet 13 14 2
s,=r+s =— ;s =—"—,s = — -3
' 3 ’ 3 3 n=-1or<-1 coslx = Tny or more(reject)
S;—S . -1
tan lr+tan !s+tan™'t = m+tan™ L3 . (sm X\
1-s, (ii) cos L J =0
vy
_ -1 _oT sin”! T
_n+tan[—1]—T — . =(2n+1)§ &y=#0
Hence statement-I and statement-II both are true.
Comprehension # 1 : n=0 sinl x = —vy
(cos_1 x\ -7 i b
D) si = — < —y< — 1<y<
1. (1)smL v J 1 {2 _Zy_2: 1<y<1}
When y=1 x=1
cos ™' x 0 n g v %0 y=-1,x=-
= = zZnm + — y #
v 2 n=-1 smlx=—£y
2
= cos!'x = (4n + 1) Ey When y=1x=-
2 v = _1> X =
- Other values of n & y are out of range.
when n = 0 = cos™ x = 5V 1. (0, 1)&(-1,2)
2' (15 1)7 (15 _1)7 (_17 1)1 (_17 _1)
wheny=1,x=0 {0< gyﬁn 3. one one onto
EXERCISE - 04 [A] CONCEPTUAL SUBJECTIVE EXERCISE
2 (b) v =sec (log, tan x + log,_ 3) 13, o= 2tan (1 +Xj
=tanx >0 & tanx # 1 —X
Put x = tan0
B b 3n -
so D =(2nm, 2nn +E)u((2n+ 1)n, 2nm +7) 0<0< Z (- 0<x<1}
b 5n
-{x | x=2nw+ —or2nt+ —} nel o = 2 tan’! 1+tan® = 2tan! tan| * 4 g
4 4 1-tan® 4
4. f(x) = cos™! x + cos’! [i+l\/3—3x2) - 20
2 2 T
2 2 1 2 2
(a) f(—) = cos? S+ cost = - cost = = = = e (1-x7)
3 3 2 3 3 B = sin Llﬂzj
b f(lj 11 11 11 11 n Put x = tanO
(b) —|=cos'z—-cos'—+cos' = =2cos' 7 - -
3 3 2 3 3 3 = sin™! (cos 20) = — - cos™! cos (26)
10. Let tanx =a & tany=b 2
a’ b2 ~ 0<0< = (- 0<x<1}
sin x +sinfy <1 = ——+——<1 4
1+a“ 1+4b -
Solving, we get a?b?<1 = |a b| <1 = 0<20< 5
. —T T T
= sin™ (ab) € R} =§—26 = a+B=n

Similarly value of a+p can be found out for x > 1



s-1 _ i1 _ = cin-1
14. (d) sin?! x - sin?! (3x - 2) = sin 1—x? 0 2tan1x[ ZXZJ
1-
= xy1-(8x-2)% -J1-x% (3x - 2) *
2 =tan1[ 2a ]— tanl[ 2b j
2 12—x . 1-a 1-b?
= X9 +12x = 3) = (1= x(0x" - 6x +1) = 2tan'x=2tanla-2tan!b
= 6x*-11x2+6x-1=0
a-b a-b
1 1 = tanx = tan'T—/—— = =
x =1, 2 3 (reject) 1+ab 1+ab
. (X+1)—x] i [(x+2)—(x+1)]
11 - - -1 15. (c tanl(— +tan!| —————— | +
(e) cos (sin! x + sin™ (1 - x)) = cos cos™ x (c) 1+xx+1) 1+ (1 D+ 1)
2 —1-x)? -x(1-%=x ((x+n)—(x+n—1)]
...+ tan™?
2x -x) (2x-1)=0 (0<x<1) 1+(x+n)(x+n-1)
1 = tan’!(x + 1) -tan™! x + tan’}(x + 2)
x=0, =, 2 —-tan"}(x+1) +.....+ tan"}(x+n)-tan"'(x+(n-1))
2’ = tan"{(x + n) - tan™! x
but x = 2 is not possible
EXERCISE - 04 [B] BRAIN STORMING SUBJECTIVE EXERCISE
1. (@ x*-5x+13>0 = xeR = (J2sinx - 1?<0
1—log7(x2—5x+13)>0
= x*-5bx+13<7 & (J2sinx t 1?20 = sinx =3
= 2<x<3
3 = x=2mc+%,sinx20 & x eR
Also -1 < -— 5. <1
2+51n7x - x = 2nm I
6
= —2—511‘19“x<3<2+sm9’I 5 Hin . T {\/; 1}
. int : T = sin
9 ' Jr(r+1)
= smg—“x >-5 & 1< sin—nx {rr+1)
2 Fr-1
9 Jr
= 1 =sin —Tcx let in 0 = \/_ -1 —
2 e sin r(r+1) 1+r (1)
~ xeR & x-dn+l o
? (r=vi-1)
21 25 T, = tan™ LH\ﬁJr_ J
I
f 9 9
T, = tan™ () - tan"({y 1)
(b) sin(cos x)
Now proceed.
= 2nn—£<x<£+2nn Knr?
2 -7 2 5. cost x + (sin! y)2 = ——
Now -2 cos? x + 3 cos x +1>0 4 ,
3_17 34417 = 0<costx<m & 0<(sin? y)2<n—
= < cos x < 4
4 4 2
= 0<cos!x+(sinty?<m+—
Al ) 2sinx+1 4
1< —F/—— < i > 2 2
S0 T 242sinx (sin x > 0) — 0< Kn— <+ r
= (2sinx+1-2 Jo5inx) =<0 44 4
= 0<K<—+1
& 2sinx+1+2 Jfoginxk 20 T




4

T
Al s 1 \2 a1, -
so (sin! y)? cos™ x 16
let cos!x =t then
(KTCZ t\ 4
t I = —_—
L 4 J 16
2 4
= - Kit + -9
4 16
2 4 4
For solution D > 0 = T _IL >0
16 4

= K> 4
S only integral value of K = 2
7. (a) (cot? x)? -5 cotlx+6>0
(cot? x = 3) (cott x - 2)>0
= cot’x < 2 or cotlx > 3
as cot™ x is decreasing function

cot!'x <2 or cotlx>3
= X > cot 2 or x <cot3
9. f(x) = cot? (x? +4x + a? - a)

= xXX+4x+a2-a=0
Now f{(x) has to be onto

= D=0
= 16 - 4(0? - a)=0
1++17
= o=
2
11. f{(x)=(sin"'x+cos™'x)® -3sin"!x cos!x(sin"'x + cos!x)

[Ej — cos! x (E —cos! Xj
2 2
[ ] — cos! x (cos_l X — E]
2
3 2 2
= [E] +3_1t [cosf1 x—E) T
2 2 4 16

32 2
3
T
fmin( ) _3_2
PRV [n_ﬁjz _ 7
maxX 32 2 4 8
(b) sin(sin"(log, ,x)) + 2| cos(sin"(x/2 - 1)) |
1
-1 <log, , SI:E <x<2 ...
d ~1<>-1<1
an <5 <
X
= OSESZSOSXSZL ....... (ii)
1
From (i) & (ii), ESXS 2
2
X
Also log, , x + 2 X_T =0

’ 2
X
2 X—Z = log, x... (1)

2,2 v=logyx

: 2
(2,1; y=2 x—%

/ 2,0

From graph it is clear that equation (1) does not have

1
any solution in 572

EXERCISE - 05 [A]

JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

2. sin"lx = 2sin7la

N

r
2
o1
E R
. {xzy e y]
Xy > 2
(5-ema) -a- [*yﬂ

2 2 2
X 2xy
J ——cosoc+cosoc—1x—y—+
4 2 4
2

Y .
X2+ il xycos?a, = sina,

4x? + y? - 4dxycos®a = 4sin®a

2y = x + z

and 2tan-ly = tan-lx + tan-1z
2y x+z

= 1—y2 T1_xz

= yZ=2zx

=> x=y=z

2

2

Xy

4



EXERCISE - 05 [B]

JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

7.

For f(x) = sin”!

sin12x + /6 >

= sin™! 2x

But we know that -n/2<sin™ 2x<n/2

\%

(2X)+g to be defined and real

0

6

Combining (1) and (2), -n/6 < sin™! 2x < /2

= sin (-n/6) < 2x < sin (n/2) = -1/2

= -1/4 <x<1/2

o |

1+x° [{xcos(cot'1 x) + sin(cot'1 x)}2 -1

Let x = cot O

1
4’

3)

then cosecO [{cot@ cos O + sin 9}2

= cosec 0 [cosecze—l]%

= J1+cot?@ cot 0 =

cot{i cot™ [1 + iijJ
n=1 k=1

=cot Z cot™

=cot Z:tarf1 _

=cot Z tan™

n=1

_cot[f“(tan_1 (n + 1) —tan! n)

1+n(n+1)

= ot(tan_1 24 —tan™ 1)

_cot(tan

3

V1 + x?

25

2
-1 = cot| cot™ | —
25

23

-1

)
)2

J%

25
23

2
2 2

P) A1+ y «/1 + y
\/1 v’ v

= (1) -

(Q) Alcosx, sinx), B(cosy, siny) & C(cosz, sinz) lie
on circle x* + y? = 1
*+ (0,0) is circumcentre as well as centroid of
AABC
= AABC is an equilateral triangle

B C
L
y 3
COSy_X:COSE—l
2 3 2

2 " n
(R) cosZx|cos Z—X —Cos Z_X

= sin2x(1 —tan x)

V2 sinx cos 2x = sin 2x (1 — tan x )
sinx(ﬁcost—Z(sinx—cosx)) =0

= sinx =0 or SinX = COSX Or SinX +cosx =2

= secx = *1 or secx:i\/g

(S) cot (sin'1 V1 —x? ) =sin (tan'1 (X\/g))

X Jex
V-2 J1+6x
= 1 -6x%2=6 + 6x°

5 5
RO CTRPN Y

(x > 0)




