Inverse Trigonometric [

Functions 2
SOLUTIONS

-1 l
1. (a):Given, f(x)=sin 7. Wehave, tan 'x = x
Since, x—1>0and -1<+/x—-1<1 10
0<x-1<1 T (n T )
= x=tan-—=cot| - ——
= 1<x<2 10 2 10
1 .11 27 1 21
2. (b): We have, 2sec” 2 +sin 5 = x=cot ? = cottx= ?
.. T 8. One branch of cos™ other than the principal value
3 6 branch corresponds to [27, 3m].
= % 9. Letcot™ (-x)=t (i)
=-cott=x=cot (n-t tlx=mn-t
3. (a):Given, o= tan’l(l) =T - o .CO e
4 = cot!x=m-cot’!(-x) (From (i)
= n=4q () = cot?(-x)=m-cot?x
Also,[?>=tan'l(\/§):E . _1[J§—1 . [\/5—1) .
3 10. Letsin |———| =y = siny= (1
PN "2 ®
= n=3f3 ...(id) )
Now, sin 15° = sin (60° - 45°)
From (i) and (ii), 4o = 3f = sin60° - c0s45° - cos60° - sind5°
4.  (c) : The domain of cos™x is [-1, 1] and sin"'x is [-1, 1]. _ E % 11 % 1 V3-1 = sin y (Using (i))
oy is defi sy 272 272 22 yimeme
cos™ 2x is defined for all x satisfying -1 <2x <1
o
= —1<x<l = y=15°= y=—
2 2 12
) 4 . —11 11. Let ZCAB = «, then ZDAB =20 and ZEAB = 3q,
Thus, domain of 2cos™ 2x +sin"xis |—= =
(i) (b) : In right ACAB,
4 ) BC 10 1
5. (c):Given, 4{E—sm x} +sin"x=mn tano = AB 20 2
1
= 2n-3sin"x=m - 4CAB=0c=tan_1(%)
A .1 _ T _ .. \/§
= 3sin"x=7 = sin  x = 5 = x—Slng—T (ii) (C):LDAB=2(X=2tan_l (1/2)
(iii) (d) : ZEAB =30 =3tan™ (1/2)
-14/63
6. (c): Consider, sin ] (iv) (b) : In riwght ACA'B
,_BC 10 _ 2
Let sin"lg =x = sinx = g tan ZA" = AB 25 5
—  cosx = 1 = tan ZCA’B = tan"! (%)
8
Now, cos & — \/ 1+cosx _ \/ 1+1/8 _3 . Required difference = tan (1) —tan~! (2)
2 2 2 4 2 5
X 3 (v) (c):Domain and range of tan"'xareRand [ - T , kil
1—cos— 1—— 1 1 )
X — 4 _ 2 __- respectively.
sin — = = = = p y
4 2 2 8 242



2
12, LHS. = cot [ 1, ot [ 2L
x-y y-z
1 (zx+1)
+ cot _
Z—x
—tan- Yt | Y22 +tan—1[:z::£]
1+xy 1+yz 1+2x
cot_lac:tan_11
x

= (tan”'x - tan'y) + (tan”'y - tan'z) + (tan"'z - tan"'x)
=0=R.HS.

OR
The given equation is

% (x>0) (i)

Putsin'x=0 = x=sin0

cos(2sin™x) =

From (i), c0526=%=> 1-2sin”0 _1
= 2sin“6=1 1:§
9 9
= 3c2:é:>x:z (- x>0)
9 3

13. Consider, tan™ {2 sin [4 cos ! ﬁ]}
2

~tan”? {2sin{4 x 2}} =tan”? {251“(2?75)}

=tan ! {2 X ?} =tan"'(\/3) = g

X

Vx? +a?

14. Letcos™ S Yy =cosy=
Vx? +a?

Putting x = a cot 6, we get

acot
cosy:—2 > >
Va“cot“0+a

acot0
= cosy=——
a cosecO

= cosy=cosO= y=0

-1 X 1( X
= COoS = = cot -
X“+a a

X X
{ x=acotd = cotO=— = cot 1—=6}
a a

Vi4+x ++41—x
2
Putting x = cosb in (i), we get

J1+cosO ++/1-cos0
2

15. Let, sin-l{ }=y,0<x<1 ...(0)

siny =

WEG 100 PERCENT Mathematics Class-12

\/2c052 9 + \/2sin2 g
2 2

2

{ 0. . e}
cos — +sin —
2 2

=siny=

= siny:\/i

-1 T
COs "X+ —
4

2
= siny { 1 COSe Sl]f’le = smy sm e+TC
22 2 - 24
n
4

N | =

0
= y=5+

i
16. Since, we know that sin"lx < X xe [-1,1]

2
= (sinx)*< T xe [-1,1] )
2
Similarly, (sin™'y)* < % ,ye [-1,1] ...(if)
2
and (sin"'z)? < o 2e L ....(iii)
2
Now, given 2 = (sin"'x)? + (sin”'y)? + (sin'z)?
37 o e
< e [From (i), (ii) and (iii)]
sin”'x

=i£,sin"ly=iE,sir1'1z=i-E
2 2 2

= x=1l,y=11,z=41
x2+y2+zz=12+12+12=3

17. Consider,

x_1 1.1
LHS =tan| LD |fant| 22 |4
x 1 1
1+—— 1+—
VANS| c1Co
11
+tan™ % +tan 1 —
1+ €n
Cn—1Cn
= (tan 12 _tan™ —J+(tar1 1 tan —] +
Y 1 €1 Cy
1
tan ! ——tan"| — +...+]| tan 1 —tan ! —
Cy C3 Cp— c,
+tan™ —
Ci’l
ax
= tan ; =RH.S
OR
2 2
Given, cosl(ﬂ_ _x 1_]/_):9
6 9 4 ) 2



Inverse Trigonometric Functions

2
= Y I=x” A=y = Ccos—
6 9 4 2
V9 =22 \[4 -2
= %—COS%= x6 Y

= xy- 6cos% = \/9—7 M

Squaring both sides, we have

xzyz +36 COS2g -12xy Cosg =36 - 9y2 — 40+ x2y2
= 4+ 9y - 12xy cosg = 36(1 — cos? g)

= 47+ 9y2 - 12xy Cosg = 36(1 - (%))

= 4+ 9y - 12xy cosg =18(1 - cosb)

18. We have,

(L)oo (o (2

Let tan! _—1 =x:>’canx=_—1=—tanE
V3 V3 6

= tanx:tan(ft—z):tan5—7t
6 6
51
= Xx=—
6
4 1 b4
Also, cot T ==
J3 3

Similarly, tan ! [sin(g)} = tan_l(l) =n/4

tan™! _—1 +cot™! i +tan_1(sinz)
V3 3 2
T

Snx,n_17n
6 3 4 12
19. We have,
tan™! 1 +tan”! 1 +...
1+1-2 1+2-3

+tan! ; =tan"' 0
1+n-(n+1)

2-1 ) _1( 3-2 )
+ tan +
+1-2 1+2-3

+tan~! w =tan"'0
1+n(n+1)

= tan"! (
1

= tan'2-tan"'1 + tan”' 3-tan' 2+ ...
+tan™ (n +1) - tan”!(n) = tan™'0

= tan"' (n+1)-tan' 1=tan™'0

= tan! (&J =tan"' 0
1+ (n+1)(1)

= tan’! " =tan"'0 = =
n+2 n+2
OR
Consider,
LHS. = tan{E+1cos_1 E}+tan{£—lcos_1 E}
4 2 b 4 2 b
Let cos_lﬂ=9:>2=cose
b b
LH.S. = tan(E+g)+tan(£—g)
4 2 4 2
1+tang 1—’cang
_ 2 . 2
- 0 0
l-tan— 1+tan—
2 2
1+tan29+1+tan29 1+tan29
_ 2 2_» 2
1—tan29 1—tan2g
2 2
___ & = 2 _2 _2_pys,
cos(Z—) cos® a/b a
2
20. We have,
-1 1 1—&12) 1( X )
sin +cos | ——= =t 1
( +a2) (1+a2 —x? @
2a 2a
Let sin_l( ): = sinp = (2
1+ a? P P 1+4° @)

Put a = tan 0 in (2), we get

sinp = 2tan® -
1+tan?0

= p=20 >p=2tan"a

sinp = sin 20

So, sin_l( 20 5 J =2tan"la -(3)
1+a
1-a® 1-a°
Similarly, cos_l( ] =g = = Ccos ..(4
y 1+ a? 1 1+ a? 1 @)
a2

= cosq= w =c0s20 (Puta=tan0in (4))
1+tan” 6

= =20
1 _ 2

= cosl( az] =2tan"'a ..(5)
1+a

Now, let tan_l( 5 ) =m = tanm= 2x 5 -(6)

1-x 1-x

Put x = tan ¢ in (6), we get



From (3), (5) & (7), we get
2tanla+2tanta=2tan" x
= 4tana=2tan'x

= 2tanta=tan"x

Put tan™ a = t in (8), we get
1

2t =tan™ x = tan(2t) =
2tant 2a
= x= 5 = X= 5
1—-tan“t 1-a

21. Consider, R.H.S. = 2 tan™ (tan%tan

Lettan ' x=0= tan 0 =x

p

)

2

(7

(8
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1-tan’® 1-x2 .
Now, c0s26 = T+ anZe = 2 (Using (i))
2
= 2tan 'x=cos ! [1 xz J
1+x

R.H.S. =cos™ 1-tan’(o/ 2)tan’ (B / 2)
H.S. 1+ tan? (oc/Z)taIl B/2)

_1{COS (0c/2)cos B/2

sin (a/2)sin B/2)
cos (oc /2)cos>(B/2

+sin? (o0 / 2)sin®(B / 2)

s2(0,/2))(2 cos?(B/2)) — (2sin?(at/2)) - (2sin>(B/2))
2cos?(0/2))(2 cos?(B/2)) + (2sin®(0./2)) - (2sin® (B/2))

{ )~
)

{1+cosoc )(1+cosP)—(1— cosoc)(l—cosB)}
(

)-
)
=Cos -1

) )
) )

=cos”

(1+cosa)(1+cosB)+(1—cosa)(1—cosf)

coso + cosf

) =L.H.S.
1+ cosacosf
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