Chapter 4

Inverse Trigonometric Functions

Ex 4.1

Question 1.
Find all the values of x such that
(i) -10n<x<10mandsinx =0
(i)-8n<x<8mandsinx=-1
Solution:
(i)-10mn<x<10mandsinx =0
sinx=0,sin® =sin a
sinx=sin0,0 =nm+ (-1)»a,n €R
x=nm+ (-1)" (0)
x=nm,n=0+1,+2, .....+ 10
n=+1,+2,..+10

(i) -3m < x £ 3mwand sinx = -1.

sinx = -1
' = —<in X =gnl-T
sin x = -sin 3 = sin( 2)
x=@4n-1)5,n=0,£1
Question 2.
(i) y = sin 7x
(ii) y = -sin(3x)
(iii) y = 4 sin(-2x)
Solution:
(i) y = sin 7x
Period of the function sin x is 21
Period of the function sin 7x is 2—;

The amplitude of sin 7x is 1.

(i) y = -sin 3 x
Period of sin x is 21

1

3 X is 6 and the amplitude is 1.

So, period of sin



(iii) y = 4 sin(-2x) = -4 sin 2x
Period of sin x is 21
1t Period of sin 2x is m and the amplitude is 4.

Question 3.
Sketch the graph of y = siﬂ(%x} for0 £ x < 6m.

Solution:
The period of sin(%x} is 6 and the amplitude is 1.
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Question 4.
Find the value of

(i) sin ! (sin(ﬁ))

3
(ii) Siﬂ_l(siﬂ(%ﬁ))
Solution:
(i) sinz—n = sin(n—ﬁ)—sin(z]
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(ii) sm[—) = sm(n+—)=—sm- = sm[——)
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Question 5.

For that value of x does sin x = sin'1 x?
Solution:

Lety =sinlx

Wheny=0= 0=sinlx

sin 0 = sin [sin-1(x)]

sin 0 =x

~x=0

Only when x = 0, then sin x = sin"1(x)

Question 6.
Find the domain of the following

0 f(z) = sin ! (52
(i) g(z) = 2sin ' (2z — 1) — §

Solution:
0 f(z) = sin ! (52

The range of sin-1 xis -1 to 1

2

2z
241 241
T >—-lor =<1
2z 2x

>x>+12-2xorx>+ 1< 2x
=x2+1+2x200rx*+1-2x<0

= (x+ 1)2 = 0 or (x— 1) < 0 which is not possible
=-1T<x<1or

(i) g(z) = 2sin ' (2z — 1) — §

1<@x-1)<1
0<2x<?
0<x<1
x € [0, 1]
Question 7.
Find the value of sin ! (Sin ‘%TCOS 5 T cos

Solution:
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Ex 4.2

Question 1.

Find all the values of x such that
(i)-ébn<x<6mandcosx=0
(ii) -5m<x<5mandcosx=1

Solution:

(i)cosx=0
=>x=(2n+1)+-
n=0,%1,+2,43, +4, £5
(ii)cosx=1=cos 0
=>x=2nm+0

n=0,+1, 12

Question 2.
State the reason for cos—l[cos(—g)]i——

Solution:
We know cos(-m) = cos Tt

-1 (m) _1[ n} n.x
COs |cos|—— || = cos |COS— |=—#F——
(- IS

SO
Question 3.
Is cos! (-x) = 1 - cos'1 x true? Justify your answer.

Solution:

cost(-x) =m-coslx

Take x = cos 6 = 0 = cos'1 x
cosl(x)=m-6

cos(m-0) =-cosb =-x€[-1,1]
T-coslx=m-0

T - cos'l x = cos! (-x) is true

Question 4.

Find the principal value of cos 1(%)

Solution:

Let cos 1(%) =T
1
2

= COSTI = ; :cos%
::-]'[:E
= CoS 1{%]:%



Question 5.

Find the value of

(i) 2cos ! (%) - sin‘l(%)
(i) cos (%) + sin~'(—1)

(iii) cos ' (cos Zcos = — sin Zsin 77 )
Solution:

(i) cos”

a1 .l Y ® 2 m 4m+m SW
S 2 W= |+sin!| =] =2[=|+= = =+== =—
o o (2) [2] (3) 6 36 6 6

Il Method:

. T
We know cos'x+sinlx= 5

So 2cos”! —)+sin"[lj = m:;fs_'l+v::v:1+s_'—+sin_'1
2 2 2
2) 2 3 2 6 6
1 T
. =1
cos” | == | = —
(i) ( 2] 3
T
sin! (-1)= -—
-1) >
2n—-3m 8
g (1), (o) = _E)=E_E= __T
o u::n::s[]sm(]3 5 173 P .
i b
i Let — = Aand —=B
(iif) e - an T

Now cos A cos B — sin A sin B = cos(A + B)

7
A+pe B, B _R(17+7) 24n
717 119 119

1 T m . m, T« - [241&] 24m
So cos™'| cos—=cos-— —sin—sin— | = cos™'| cos =
7 17 7 17 119 119




Question 6.

Find the domain of

(i) f(x)=sin—1(|x|—23)+cos—1(1—|x|4)
(ii) g(x) = sin-1 x + cos-1 x

Solution:

. .1 |z]-2 1 1]
(i) f(z) = sin 1(T) + cos 1( 5 )
(i) g(x) = sinmx + cos™" x

Solution:

(i) f(z) = si_n_l( |I|3_2) + cos ! ( l_fl ) = U(x) + V(x) say

Uix):
|=|—2

—1< —5— <1
3<x-2<3
-1 <% €5
V(x):
_1£1jz|£1
4<1-|x <4
52k 23
3<x <5

from U(x) and V(x)
=|x| <5

=-5<xl<5

1 1

(ii) g(x) = sin™" x + cos™' x

-1 £x <

Question 7.

For what value of x, the inequality % < cos™ (3x -1) < m holds?
Solution:

% <cos T (3x-1) <™

= cosg <3x—1<cosm

=0<3x-1<-1

=1 <3x<0

1
=;~§<)<<O

This inequality holds only if x < 0 or x > %



Question 8.
Find the value of

(i) cos(cos ' () +sin'(5))

(i) cos ™! (cns (T"T) COS (cc-s(

Solution:

(i) We know cos™!x+sin"! x =

42

2

-l(4) " _|(4\ n
COS — |+ SIn =) “ER —
5 5) 2

(3o (3)]
= COS§| COos — |+SIn o v
5 5)

. 4n
il CO§ — =
(i1) 3
-1 4T
COs  CcOsS—
3
5
and cus—n
4
-1 ST
COS  COS— =
4

-1 [ 41TJ -1 (Sﬂ)
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Ex 4.3

Question 1.
(i) tan~1 (/9 — 22)
(i) $tan ' (1 —2%) — %
Solution:
() tan”™" (v/9 — z?)
9-x*20=29z2%
xX*<9=x<+3
Domain [-3, 3]
Since tan x is an odd function and symmetric about the origin, tan™' x should be an increasing

function in its domain.

<. Domainis 2n + 1) 3
1 11—
(i) We know —tan""x = tan”’ "‘J
2 L1+ x
-(1-42 2
S0 ltam_l[]—.ﬂvcz) = tan”' ( 1) = tan~"' a s
2 1+(:r—x ) 2—x
o
1. 4f 2\ T X o | 2-4
So —tan (1-.1: )——=tan z—tan 1 =tan
2 4 T—x IE
14| —— (1}
2 2
i 4 i

=tan'(xX — 1) =y (say)

The domain of y is (-00, 00) {x | x € -1} and range is [-1, ) {y | y = -1}
The domain for tan-1(x2- 1) is (2n + 1)m. Since tan x is an odd function.

Question 2.
Find the value of

() tan~* (tan 2T )

(ii) tan ' (tan(— %))




Solution:

. S m i
(i) tan— = tan| T+ — |=tan—
4 4 4
So tan_'(tanj—n] = tatfl[tatiE]:E
: 4 4) 4
(i) tan[—E] = mrj{ﬂt—E]:\Lstu'u5—ﬁ
6 i) 6
So tan™" tan[—E = tan'][tanﬁ—n =5—H
(3] _ [ (3]
Question 3.

Find the value of
! -1 7w
(i) tan (tan T )

(i) tan(tan"1(1947))

(iii) tan(tan-1(-0.2021))

Solution:

we know that tan(tan~1(x)) = x
(i) tan(tan”'( 7)) = I

(i) tan(tan™'(1947)) = 1947

(iii) tan(tan™(-0.2021)) = -0.2021

Question 4.
Find the value of

Solution:

(i) cos™' GJ = %



_1[1] ._l( IJ_T: [—'ﬂ:) T R 2m+m In o=
So cos T |—=|-sin|—=|===| —|==4== -t _r
2 2 3 6 3 6 6 6 2
and tan(E]=m
2
1 43
i) sind tan | = | =cos | =
(if) ":.'Il'll[ n [2] cOs (5”
a1 1
Let tan E:B] =» l:amllal=E
" 1 J5
Let cos™' = =6,
4
3 i
= t&nﬂz=z 4

Now (tan'| ~cos™! )—t -ll—tan"é
2 5 2 4
1.3 2-3
= (an" _2._4_ = tan" 4 =tan"
88 :
1+ = | = 1+
2/\4 8
(&
= tan —-l'
Let ta.n_] (—i] =ﬂ3 = tar_l&j = E
11 11
2 )

ol )<l

- 2,5 2
55 45 25



Let sin” — =6,
= sintil‘t=E
5
= Ianﬂ|=i :}B]= m_li
3 3
Now sin™'| = |-tan™" 1 = tan 'E—tam'1Li
4 3 4
4 3 16-9
J_2 s .
=t 1 3 4 _tm"l 12 =t —l__
an 1+f§ E : E an 24
N4 12
7 7
Let 't = = 1 . = tan@, = —
¢ an 24 ERCY!
24
= cos B, = —
27 %5 ; 2
o 24 B
— =" .
= Ei:- cos 5 %

Now cos| sin™ 4] tan ™' & = COS ':er.s—]E -2
5. 4)| 25| 25



Ex 4.4

Question 1.
Find the principal value of
- 1, 2
{umc{??
(i) cot™(v3)
(iii) cosec (v 2)

Solution:
. S1r 2y
(i) sec (E} =08
_ 2 _
sec O = —5 = sec %
'e = E

(i) Let cot™ '(v3) = B

= cot O = V3

-1 _ x
= tan B = 7 tan &
::B:%

(iii) Let cosec! (-v2) =8

= cosec 8 = -2

1
N

=sinfd=—

mw

-06=—%
Question 2.

Find the value of

() tan"1(V3) - sec”'(-2)

(ii) sin"1(-1) + cos™! (3) + cot(2)
(i) cot(1) + sin(— X2) — sec'(-v2)

Solution:



(i) Let tan"' V3 = %
sec! (-2)=8 = secB=-2
-1
= cos = — = g=q_R_2"
3 3
-1 -1 _m (2r)_ ®
tan [ﬁ)—scc [-2]-5-(TJ_ 3
(if) sin!1(-1) = —%
cos™" 1._I
2 3
sin”' (=1)+cos™ (%]"‘cm_l (2)=-Z+=+cot™(2) = == +cot™'(2)
T
o T
(iid) cot™(1) 2
=1 '\jg L8
sin™l | —— | = —=
2 3
- 1 T 3n
]_sz = N _ =fM——=—
sec”!(+V2) = cos ( \E] 4 4
So cﬂt'l(l)+sin'{-§}—sc¢" (—JE) = %‘%‘%“?



Ex 4.5
Question 1.
(i) sin""(cos )

(ii) tan " (sin(—3F))

(iii) sin”'[sin 5]

Solution:
(i) sin"!{cos ) = sin"1(-1) = o
(i) tan ' (sin ) = tan ' (—sinZ) =tan (1) = —7
(iii) sin"'(sin 5) = sin"1[sin (5 —2m)] = 5 - 2
Question 2.
(i) sin(cos (1 = x))
(i) cos(tan”'(3x — 1))
(iii) tan (sin ' (z + 3))
Solution:
(i) Let cos (1 -x) = 8
1-x=cosB
We know sin®6 = 1 - cos? 6
= sin 0= V1-cos?8 = |1-(1-x)" =[1-(1+2* - 21
= V2x—x*

= sin[cos (1 —x)] = sin®=v2x—x’

(i) Let tan”'(3x-1)=0 = 3x—1=tan®
Sotan? 0= (3x—1)*=9x*—6x+1

Weknow 1 +tan?0= sec’0=

1 cos> 0
= > =02 —6x+1+1=9x2—6x+2
cos 0 _
Socos’ B = __ = cosB= 1
9x% —6x+2 VOx? —6x+2
1

cos[tan '(3x = 1)] =
9x® —6x+2



(iii) Let sin'][x+%J= ] = x+%=sinﬂ

= © 2x+1=2sin0 = sing= 2211
2
cos 8= y1—sin’0 = l_[Zx;l}
4x* +4x+1 '

= J1"¥=%J3—4x—4x2

2x+1
in@ 2 2x+1
Now tan(0) = —— = : S

cos8 %\13_4;;_4,;2 V3 —4x—4x?

Question 3.
Find the value of

(i) sin ! (cos (sin—l(%n
(i) cot(sin ! 3 +sin 1 2)
(iii) tan(sin_l % + cot™! %)

Solution:

so sin ]icas{sin'{%]}] - gin! [%] :%

(i) Let sin’l-g- =0
4
= 1 B -
sin 3
= *::t:msEl=E = B:ms—lz
5 5

. =] 3 _— 4 . =] 3 -1 3 T
cot|sin” —+sin — | = cot|sin” —+cos — |=cot| — =0
5 5 5 5 2



(12d) Let sin r =f
= sing =2
5
= tan 8 = E
4
S0 0= t:?m"E
4
$0 6= tfm_ig
4
Now let cot 13 =0 =3 ggtg=§
2 2
2
= tanEl=§ = @=tan"' =
. 3
Now sin™' =+ cot ]E = tan-l*ﬂan-l%:tanq
9+8
= tﬁn_] 12 =tan'l(E
]_i 6
12
_t[l?} 17
so tan|tan” | — || = —
6 6
Question 4.
Prove that
2 T 11
(]tan 11 + tan 1 5 = tan 5
(ii) sin ! % —cos ! % — gin ! %



(2),(7)] 48+77
12 -7 _ |\l 24 )1 1| _11x24
(i) tan + tan Y tan —l_ixl = tan —1_ 14
i 11 24 11x24
[ 125
s
= tan™' 264 = tan”" E)=tan‘](l)
25![! \ 250 2
| 264
(i) Let u::»:Js,"'E =0 = c:i;ls(51‘=E
13 13
5
50 sin @ = v/1- cos® \f —
169 ]69 13
= : 0= sin_'—s-
13
Now to find sin~ E-sin_l%
We know sin! x —sin™! y = sin”! [x\fl—yz *y\a"]—xi}
LHS: sin‘té—sin‘]i=sin‘] 3\]—25—-1 1- i =sin_'|:§x2——5—xi}
5 13 5 169 13 25 5 13 13 5
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Question 5.

Prove that tan”" x + tan™’ y + tan”' z = tan™ [ T+y+z—TYz }

1-zy—yz—zx

Solution:

tan”' x +tan”' y = tan™' ( Xty ] =tan"'(A)

1-xy
Here A = Xry
1-xy
SoLHS:tan'x+tan! y +tan”' z=tan"! (A) +tan"! z
[ Xty ., x+y+z(1-xy)
tan™" Atz = tan”' —l—xy =tan™' =%y
— Az 1_x+y(z} 1-xy—(x+y)z
1-xp 1-xy
- tan'_lrrx+y+z—.1}’2')_RHS
\J=xy—xz—yz




Question 6.

Iftan1x + tanly + tan'! z = w, show that x + y + z = xyz.
Solution:
Giventanlx +tanly+tanlz=mn

| x+v+z-x12
= tan][ . a4 ]=

l-xy—yz—zx
+y+z—xy
= XTVPI7RZ anm=0
l—xy—yz—zx
= xty+z-xz=0 = xt+ty+z=xyz
Question 7.
Prove that tan! = + tan ! 1i2 = tan ! ‘:’I;a x| <
Solution:
i 2y .r(l—x2]+l'f
2x I I+I*r2 | 1=s
LHS:  tan'x+tan' = =tan | —— < |=tan" | ————
1= 2 [ 2x ] x(2x)
l—x| — 1-
L l—x 1-x°
[ x_—,x3 +2x |
_ tan”! 1=l T 3x—-x
1-x* - 2x 1-3x7
1o
=RHS
Question 8.
NN 1z 1 Ty
Simplify: tan m tan Ty
Solution:
X o ox-v x(x+y)=y(x-y)
- ] 3 - 1 k. + ¥
tan”' £ —tan~' 2= = (an"! y 7] = tan”’ yix+y)

¥ X+ y A E x(x=y)
G L e



__Tj_ +.}j1'—x__1'+_1':
=1 T{.T"I" 11} —J. l"?' +_}!2
= tan : - =1ian
_1"[.T+_1‘}+.T(.T__1’) 1}:+}12 --]--_x2 — Xy
v(x+y)
-1 ( .\'3 + - -1 T
= tan” | ——— |[=tan" (1)=—
k.‘l'_'i‘}.-'_ 4
Question 9.
Find the value of
o ot —1 D s —1 12 _ =
(i) sIn 7 Tsm = =3
_a? _
(i) 2tan 'z = cos ' —2% — cos 1 2 50b>0
1+a 1+
(iii) 2 tan (cos x) = tarn™! (2 cosec x)
(iv) cot ' x —cot™? (x + 2) = % x>0
Solution:
. a5 . 412 0m
() Given sin”' =+sin”' — = =
X X 2
a5 _m 412 412 (_.,_1 -l _1:]
= sin — = ——sin~ —=cos — s8in” x+cos x=—
x 2 X x 2
. 412
S0 NOW sin”' = = cos™I —=
X x
- 12
Letsin ' = =8 Let cos™'—= =9
x X
12
= sinf@ = — = — =cos 0
x x
But we know sin? 0 + cos? 0 =1
BEE)
= - | +| — =1
x X
25 144
ie. —t+— =1 = x* =169
x° X
a x=13



(i1)

[l-az _|l—b2

Let2tan™! x = cos™ 5 —COS 2
l+a 1+b
Puta = tan 6, =0, =tan"' a
B e 8
Now a2 -] tan26, = 0528,
l +a l + tan 9|
Similarly, put b = tan 6, = 0,=tan"' b

1-4
Now 1ot T oos 20,

_ =3
so cos”’ (l a’ ] =cos™! (c0s 20,)=26, =2tan"' a

and

= (+ by 2)

ie.

(iif)

l+a°

42
cos™! [:+i2 } = cos(cos 20,) =20, =2tan"! b

Now2tan'x=2tan ' g-2tan' b
tan”' x=tan"' g —tan' b

tan! x= tan™ a—b] = x= a=b
1+ ab 1+ ab

2 tan~'(cos x) = tan"'(2 cosec x)
LHS = 2 tan~!(cos x) = tan"'(cos x) + tan~'(cos x)

_1[ cosx+cosx 1 2cosx
= 7 j=an | =
I-cos” x sin” x

RHS = tan"!(2 cosec x)
Now LHS = RHS

1 2cosx
tan ]( —— | = tan' (2 cosec x)
sin” x
2cosx
———— = 2 cosec x =——
sin” x sin x
2cotx =2
n
cotx =1 = yx=—
4



b
(iv) tan_’l—tan_' S—
X x+2 12
[ 1 ] [ x+2-x |
1+[1]( 1 ) i(,£+2]+l
I x\x+2)] i x(x+2) |
4 2 n
=fan —w/——=—
x“+2x+1 12
2 n
= ——— = tan— = tan15° = tan (45° - 30°
¥ +2x+1 12 ( )
1
_ tan45°—tan30° _ _E
1+ tan45° tan 30° I+
V3
. 2 _A3-1_N3-1 VB4l 3-
¥ A2v+1 341 B4l 341 (,ﬁﬂ)j
2 2 '
— _

X2+l (d?jrl]
= [r+1}1=(~f§+1): = x=13

Question 10.
Find the number of solution of the equation tan'1(x - 1) + tan'! x + tan'! (x + 1) = tan-
1(3x).

Solution:
tan(x-1) + tan''x + tan'! (x + 1) = tan"1(3x)
tanl(x-1) + tan! (x+ 1) =tan! 3x - tan'! x

c— 1)+ {x+1 J
LHS: tan”' (x-1) .{‘ ) = tsm_l,z—:f-—-ta?m'l zx., -------- (1)
I—(x—=1)(x+1) 1_(I~_1) 2-x*
- 9
RHS: tan~! 3x —tan!' x = tan”’ _Sxmx | tan ' iﬁ ....... (2)
1+(3x)(x) L+ 3x

LHS = RHS



> tan ! 2. =tan ! 2
= 231;3 - 1—3;13
=2-x2=1+3x%

= 4x% = 1

#xzz%

=:-x=ir%

So, the equation has 2 solutions.



Ex 4.6
Choose the correct or the most suitable answer from the given four alternatives.

Question 1.
The value of sin'1(cos x), 0 < X < TS .oveenneene

(@) m—x
(b)
(c)
(d)

Solution:
(©)5-x
Hint:

Dﬁ
:-c: t\:-l=1

=| Mlzi

We know cos x = sin [g - x]

So sin '(cos x) = sin”’ sin(E— xj = E-x
2 2

Question 2.
If sin"! + sin"Ty = % then cos 'x + cosly is equal to .............

—

2,
=]
=

S ERTIERT

(b)

(c)

—
O
o

Solution:

e
o
L
wal

Hint:

We know sin™! x + cos™! x =

and sin! y +cos! y=

RiE A

Adding them
so (sin”! x +sin”! y) + (cos ' x + cos ' y) =



: in -1 -1
1.E. T'l'(CGS X+ C0s _}f) =T

1 | 2n wm
= cos ™' x + cos y=1t—-—=§

3

Question 3.

3 12 5 413
——C0§ —+8C —-—CcOosec — =
3 13 3 12

sin~
(@) 2m
(b) ™
©0
12
(d) tan-lg
Solution:

©0
Hint:

.13 13
We know sin”' =4cos” = =
5 5
12 .
and cos  —+s8inT — =
13

S0 - o =

Question 4.

If sin'lx = 2 sin’! a has a solution, then ...............
1 1

(a) lo|<— () |a]=2—

N

Solution:
(@) |of <

1
V2
Hint:
sin”! x = 2 sin”! o
nTn

Range of sin™' x is | ——,—
ange ol sin _.'I.‘15|: 3 2:|

) .- b9
re. —— < §In xEE

kil
2

= - < ZSin"'ai—E
2 2

1
7 (©) |o| < 5

(d) |of>

V2



| L . 1 |
= 5 ——|=assmn| — = ——=S s —
ivt(E) < s 2 Lcasd

J2
Question 5.
sin"! (cos x) = X —xis valid for ..ooe.........

2

Solution:

b)0<x<m

Question 6.

1 2017 4 y.ZD‘IS + 72019 _ 9

_ 3w S —
z = 5, the value of x 2101 101 | 101

If sin”' x + siny + sin”

c)2

a) 0
d) 3

(
(b) 1
(
(

Solution:
(a) 0
Hint:

The maximum value of sin™! x is % and sin’11 = g

Here it is given that

1 1 3T

sin x +siny +sin?z= ¢
:))(:}r:g:’]

9 _q_5_
andso1+1+1—m—3 3=0

Question 7.



If cot™1 x = %‘T for some x € R, the value of tan™1 xis ............

b
=

, | | 21
Given cot™ x = = x= Eﬂt?

We know tan! x +cot! x =

2n m

510

A A,

S0 tan ! x =

Question 8.

The domain of the function defined by f(x) = sin™! v/ — 1 is cocooooec......

(@ [1, 2]
() [-1,1]
(©[0,1]
(d) [-1,0]

Solution:

(@) [1,2]

Hint:
The domain for sin"! x is [0, 1]

Sovr—1=0=2x-1=0=x=1
vVver—1=1=2x-1=0=x=2

- The domain is [1, 2]

Question 9.
Ifx= % the value of cos(cos? x + 2 sin'1 X) is ...ccvune.



|24 24 1 1
(@) J; () JZ—: © < @

Solution:
(d) —
Hint:
_|] ._1]. i _]1 ,_.|] ._11
Now cos|cos  —+2sin — | = cos|cos” —+sin  —+sin -
5 5 5 5 )

T 1] T om _
= cos| —+sin~' = |=cos| =+ = —cos' =
|2 5] 2 2

1 1- _1[ 1] 1
COS| T—CO8 — |=C0s COs R —
5] 5

Question 10.
tan! (i) + tan~! (%) is equal to ...,

Lo (3 L (3 @ (1
(a) zcns (5) (h) Zsm (5) (€) 2I:arl [5) (d) ta (ZJ

Solution:

(d}tan"%
Hint:
(1 2 9+8
arl 12 = 4+9 -1| 36
tan —+4tan — = tan =tan | ———
4 9 1 2 2
l——x— ] —-—
. 4 9 36
p
= tan™' EJ:tan_'(lj
34/ 2
Question 11.

If the function f(x) = sin"'(x? - 3), then x belongs to .............

(@) 1, -1]
(b) [V2, 2]

(9 [-2,—v2] U [v2,2]
(d) [-2,—v2] N [v2,2]



Solution:

(c) [_21'_\/@] U [ﬁ*ﬂ
Hint:
f(x) = sin" (2 - 3)

Domain of sin”! (x) is [-1, 1]
=-1<x°-3<1=22<x%2<4

=>/2<x<2=2v2<x <2

x€[-2,-v2]U[v2,2]

Question 12.
If cot? 2 and cot! 3 are two angles of a triangle, then the third angle is ..............
T in T n
= by = ki =
(a) n ®) (c) 5 (d) 3
Solution:
(b) =
Hint:
Letcot! 2= 6, = cot 6, = 2s0 tan 6, =-;—
Letcot'3=6, => cot 8, = 3s0 tan0, =%
1 i 1
tan®, + tan® 5 g
tan(6, +6,) = 9 2 = 21 31
|-tan® tan®, ,_1 1
23
3+2 >
L
= tan(B,+ﬁz)=L=ﬁl=1 =0,+0,=—
T 3 c .4
6 6
Let 0, be the third angle
S0 0,+6,+8,=180=n
4 4



Question 13.
sin l(taﬂg‘) — sin l(v’ %) = & - Then x is a root of the equation .............
(@A) x2-x-6=0
(b)x2-x-12=0
(©x2+x-12=0
dx2+x-6=0
Solution:
(b)x2-x-12=0
Hint:

vy ooy

—
Hi
=

sin™' (1) —sin™ [-—

Question 14.
sin'1(2 cos?2x-1) + cos1(1-2sin?x) = ..ccverrnee.

T i s T
(a) 5 (b) 3 (c) 2 (d) s
Solution:
@
Hint:

2 cos2x -1 =rcos 2x
1-2sin2 x = cos 2x
=~ sin"1 x(cos 2x) + cos'1(cos 2x) = g (- sin'lx + cos1 x =§)

Question 15.

If cot—1(sina————V)+tan—1(sina————v) = u, then cos 2u is equal to .............
(a) tan? a

(b) 0

(o-1

(d) tan 2«

Solution:

(o-1

Hint:

cot'1x+tan'1x=§:>u=§so 2u=T

~cos2u=cosm=-1



Question 16.

If [x] < 1, then 2tan™! x — sin"! 2Z

1+4z2
(a) tan'1x

(b) sin'1x

(00

(dm

Solution:

(00

Hint:

letx = tan B so —2£_ = sin 26.
1+t

is equal to .............

Now 2 tan~1(tan8) — sin"1(sin 20) = 26-286 =0

Question 17.

The equation tan™! x — cot™" x = tan™

(a) no solution
(b) unique solution
(c) two solutions
(d) infinite number of solutions
Solution:
(b) unique solution
Hint:
tan™! x — cot! x = tan™’

1
B

- T - 1
= tan ' x—|=—tan' x| ==
2 6
T T
tan”! x +tan” x= —+—
2 6
2n
2tanl x = —
3

= It has a unigue Solution

Question 18.

1
(E) Nas .ooeeeee..

= x=tan§=v’§

If sin"! x + cot™* (%) = I, then xis equal to ............

2

1
(a) 5 (b) N

Solution:

2
(c) E

ol%



(b) -2

NG
Hint:
sin! x + cot™ (%) = %
a _1 T: _.] l _| ].
= sin!x= —=cot™ —=tan" —
2 2 2
/ \
1
sin! x = sin~!| ——2—
1\
=
\ 2)
(1
) 1
= sin”! x = sin™!| -2 |= —sin”"’ [—
5"
\ 2
= X = L
J5
Question 19.
If sin"Z + cosec!'2 = T then the value of X is ........
5 4 2
(@) 4
(b) 5
(©)2
(d)3
Solution:
(d) 3
Hint:
¢ 43 n
sin”' —+cosec — = —
5 4 2
= sin'1£ = E—r:«'_\:",e»:"i—sv.e-;:'lE
5 2 4 4



.1 X -1 5 -1 4
= §$In  — = sec —=cC0S§ —
5 4 3
. X
sin” — = x
Let 5 0
. x
= sin 8 = 3 ‘ 25— 2
2
SO cos 8= Sox
5
G V25-x° a4
= 0= cos ' ——— = cos - (given)
5 5
B5-x 4 25-x2 =4
= 5 5 = x° =
= 25-x2=16 = x=9 = x=3
Question 20.
sin(tan'l), |x| < lisequal to .............
x ] 1
(a) (b) - (c) (d)
V1= 1—x° 14 x° V14 x?
Solution:
(d) —
v 1422
Hint:

: o x
sin(tan™! x) = sin [sm : ] =
1+ x° 1+ x?2




