NCERT EXEMPLAR SELECTED PROBLEMS :
PROBLEM 8 ON ITF

' 2x
46. Ify=2tan"' x +sin™’ e for all x, then <y<
X

2x

Sol. We have, y=2tan™ x +sin' 5
1+x

Consider sin™! - 5
- 1+x

Let x=tan 0, 0e (-2, n/2)
= @=tan" x

Now sin"( o 2]
l+x

. -1 2tan@
=Ssin 3
I+tan“ @

= sin”'(sin 26)

= sin"(sin o), where € (-m, )

sin™’ (sin®, -m<a<-n/2
={sin"'(sm @), -w/2< a< n/2

sin"(sin ), n2<a<nm



(—a-m, -m<a<-m/2
= o -mnl2sasn/2
|—Oo+ T, n2l<a<m
(2tan'x-m, -m<2tan'x<-7/2
={ 2tan'x, -m2<2tan”' x<7/2
-2 tan~' x + 7, m2<2tan x< 7
r—2tzm"x-:t, -m<2tan” x < -7/2
={ 2tan'x, -n/2<2tan” x<n/2
[—2tan”' x + 7, m2<2tan ' x<nm
(2tan~'x-7, -m/2<tan” x<-7/4
=1 2tan'f -ma<tan x<n/4
—2tan”' x + 7, m/4<tan™ x< /2
(2tan~'x-m,  x<=I
= 2tan”'x, -1<x<1
L-2tan"'x+7r, x>
y=2tan" x+sin™' 3
I1+x
~x, x< -1
={4tan'x, —-1<x<1
T, x>1
For ~-1€x<1
~7/4 < tan”' x < W4
K -g<4tan lx<nm

Thus range of y is [-7, 7]



