tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

CH2 - INVERSE TRIGNOMETRIC
FUNCTIONS

Exercise 2.1

Question 1:

sin”’ [——]
Find the principal value of 2

Answer

e Aol
Let sin™! 2 Then sin y = 2 6 6

We know that the range of the principal value branch of sin"! is

[ = =] ((=)__1

[2°2) iU 8) 72

. n
1§ ———.

sin”' (——)
Therefore, the principal value of 6

Question 2:
" [ V3 ]
COs 7
Find the principal value of

Answer

Let cos"(g]-y. Then, cosys%=cos(%).

We know that the range of the principal value branch of cos™ is

E]*ﬁ

6) 2

[0x] and cos(
SLE

Therefore, the principal value of

Question 3:
Find the principal value of cosec™ (2)

Answer
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(&
cosec y =2 = cosec| — |.
Let cosec™® (2) = y. Then, 6

—%.;]—{o}.

We know that the range of the principal value branch of cosec™ is [

= . R
cosec” (2) is —.
Therefore, the principal value of 6

Question 4:

tan™ (-\/5 )

Find the principal value of

Answer

Let tan”' (—/3)=y. Then, mny=—s/§=—tan§=mn(—§).

We know that the range of the principal value branch of tan™ is

(53] (5] -5

3
tan”'(V3) is -3.
Therefore, the principal value of 3
Question 5:
-.( 1]
m — —

Find the principal value of E
Answer
Let cos™ [—l]sy Then, cosy-—l-—oos(z)scos(x—f]scos(z—x)

2) ~ 2 3 3 3/

We know that the range of the principal value branch of cos™ is

[0,x] and cos (ZTR] = —%.

-|( l) . 2x
CoOs |[—— |18 —.
Therefore, the principal value of 2 3
Question 6:

Find the principal value of tan™* (—1)

Answer

)3

Let tan™* (—1) = y. Then, 4

We know that the range of the principal value branch of tan™' i

(53] miwml-)

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010

S




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

3 . n
tan”' (-1) is ==,
Therefore, the principal value of 4

Question 7:

sec"( 2 ]
Find the principal value of 7;
Answer

Let sec™ (%)=y. Then, secy=%=sec(£].

We know that the range of the principal value branch of sec™ is
x n 2
Ox|-<—>andsec| — [=—F.
(0] {2} (6] B
m-l( 2 )
Therefore, the principal value of 75!

Question 8:

ot (V)

Find the principal value of

Answer

Let cot"(\/i)=y. Then, coty=s/§=cot(%).

We know that the range of the principal value branch of cot™ is (0,n) and
oot(E) =3
6
. R
cot™ (V3) is =.
() is 5

Therefore, the principal value of

Question 9:

1

-1

Cos [-—]
Find the principal value of ‘/E

Answer

Let cos™ [-7]2-)=y. Then, cosy = -715 = —cos(%): oos(n—%) =cos(%“).
We know that the range of the principal value branch of cos™ is [0,n] and
oos[3_") -—

4) 2

-|[ 1 ) . 3=
Cos | - 18 —.
Therefore, the principal value of 2 4
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oos"(- : )is 3=
Therefore, the principal value of 72. 4

Question 10:

-1 2
Find the principal value of (-J_)
Answer
Let cosec™ (—v2) = y. Then, cosecy = —/2 = -wsec[%) = cosec(-%).

We know that the range of the principal value branch of cosec™ is

TR n

-—,—| —{0} and cosec| —— |=—2.

[-33] -0 mtcome{-5) -2

-1 a n

Cosec (-\/5) 1S =—,

Therefore, the principal value of 4
Question 11:

e (Ao

Find the value of

Answer

Let tan™' (1) = x. Then, tanx:l:tnn;-.

~an”(1)=3

B IR
A

Let sin™ (-%)::. Then, sin:=-% = -sin (%)=sin(—%).

_r. 2t =

"4 3 6

_3m+8z-2% 9% 3x
2 12 4

Question 12:

*(3)r2(3)
cos” | —|+2sin” | =
Find the value of 2 2

Answer
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Lo (L) Thn, o Lo £)

Question 13:

Find the value of if sin™* x = y, then

2L g
(a) 0Sysm(@) 27772
PN
(c) 0<y<R(D) 2 2

Answer

It is given that sin™* x = y.

We know that the range of the principal value branch of sin™! is 22

Therefore, 2 2,
Question 14:
-1 -1
Find the value of = Ji_sec (—z)is equal to
X X 2
(A)yn() 3(c) 3(p) 3

Answer

Let tan”"v/3 = x. Then, tanx=+3 = tan =,

3
We know that the range of the principal value branch of tan™’ is [—2—'%)
x
stan” 3=
3
Let sec™' (~2) = y. Then, secy:-2=-sec[§) =sec(n-§)=sec2%.

We know that the range of the principal value branch of sec™ is [0,x ] —{%}
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oo (2)= 2
Hence, tan™ (1) -sec!(-2) = 2 - 22 =

Exercise 2.2

Question 1:

3sin” x =sin™ (3x—4x’), X€ [-l, —l-]
Prove 2 2

Answer

3sin” x=sin™ (3x-4x’), x€ [—l,

To prove:

P
Let x = sinf. Then, SN x=60.

We have,

R.H.S. =
=sin"'(sin30)
= 38
=3sin”" x

= L.H.S.

Question 2:

3cos' x= 1;:03"(4::J -3x), xXE€ [l, l]
2

Prove

Answer

3cos™ x=cos™ (4r‘ —3x), xe [l, l]
To prove: 2

Let x = cos@. Then, cos™ x =86.

We have,
RH.S.=cos™ (4x" -3x)
=cos™' (4cos’ 0-3cos )
=cos™' (cos36)
=36
=3cos”'x
=L.H.S.

Question 3:

Call :- + 91 9953771000
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tan” = +tan™ - = tan" <
Prove 11 24 2
Answer
tan”' — 2 +tan"l=tan"l
To prove: 11 24 2
L.H.S.=tan™ £ —+tan”' — L
11 24
2.7
_tan 1L 24 [m x4ty = tan W]
_2.7 1-xy
11 24
48+77
= A 11x24
B %2414
11x24
1 48+77 4 125 tan~! 1
=tan —=R.H.S.
264 14 250 2
Question 4:
2tan”' — : tan"l=mn"ﬂ
Prove 2 7 17
Answer
2tan” L tan L= tan 3L
To prove: 2 7 17

LHS.=2tan"' L+ tan' L
2 7

1
2.~
=tan" — 2+ tan" 1 [2tan"x =tan™ 2x2]

. (l)’ 7 1-x
2
“‘Lﬂan"l

L.

+tan™' =
3 7

4 1
_+_

= tan" 3L |:tan"x+tan"y tan =L ”y]

= tan
= tan

41

37
28+3
50)
&
21

231

=tan~ —=R.H.S.
17
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Question 5:

Write the function in the simplest form:

SN+ =]
tan l—, x#0
x

Answer

- Vi+x% -1
X

Putx=tanf =6 =tan'x

- g Y1 E 1 _m_.( 1+tan’0-|J

X tan@
=m-.(s¢c0—l)=m_.(l—_oose)
tan@ siné@
2sin’ =
=(an"[_627
28!!150(35
=tan"(tang)=g=ltan"x
2) 2 2
Question 6:

Write the function in the simplest form:

m?ﬁ 1

Answer

1
tan™ , |d>1
Nt I

Put x = cosec 8 = 8 = cosec™

ceanl 1
-t Jx’—l-m w_/ooseczﬁ—l

1x

=tan"' [L] =tan"' (tan 6)

cotd
=@ =cosec”'x =§—scc" x [cosec"x+sec" x=§]
Question 7:

Write the function in the simplest form:

tan"[ l—cosx]’x«!

1+cosx

Answer
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2c08* 2
Ccos 2
sin d
= m-l _1 = tan-| (tan i)
(vos£ 2
2
-
2
Question 8:

Write the function in the simplest form:
.if cosx—sinx
tan™' | ————— |, O<x<=
cosx+sinx
Answer

- cosx—sinx
cosx+sinx

Question 9:
Write the function in the simplest form:

< X
T i<

Answer

tan™

az —xz

me=asin8=£=sin8=8=sin"(i]
a a

. tan! —tan"( asinf@ ]
a’-x* Jaz —-a’sin’#

=tan"[ asin@ ]=m_.(asinaj
avl-sin’ 0 acosd
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=tan"'(tan@) = 0=sin"§

Question 10:

Write the function in the simplest form:

3a’x-x' -a a
tan”'| ——— |, a>0; <x<
(a’-3ax2J @EBR
Answer
m_|(3azx-£]
3 2
a -3ax

Putx:atan0=£=tan0=o=m"£

tan™ 3a’x-x° - tan™ 3a’-atan@-a’ tan* @
a’ -3ax’ @ -3a-a’tan’@
. a3a’tané-a’tan’@
= ( a'-3a’tan’ 6
3tan@-tan’@
=tan_l _—
[ 1-3tan’ @ ]
=tan"' (tan34)
=30

aX
a

=3tan

Question 11:

tan™' [2cos(2sin" l]]
Find the value of B

Answer
. 1. (nJ
sin =X sSinx=—=sIn| —|.
Let . Then, 2 6
. e al =
L8N —=—
2 6

el G ) e e G
oz ]

n
2
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Question 12:

t “!l 24 cot™!
Find the value of e (tan il a)
Answer

cot (tan" a+cot™ a)

ol [

=0

Question 13:

2
tan— sin"iz+cos"l-—y2 I
2 l+x 1+y

x]<1, y>0andxy<1

Find the value of
Answer

Let x = tan 6. Then, 8 = tan™* x.

s.sin™

=sin"' (M) =sin"'(sin26) =20 =2tan"' x

X
1+x* 1+tan’@

Let y = tan ®. Then, ® = tan™ ' y.

- cos™! -y, cos™! (m) =cos™ (cos2¢)=2¢=2tan"' y

1+ 1+tan’ ¢

-l

- tan1| sin™ 21:2~|-<>os'l| X
2 l+x l+y

=tan%[2tan"x+2tan"y]

=tan[tan”' x+tan”' y |

Question 14:

. PR | ] -1 -
sin| sin” —+cos” x |=1
If 5 , then find the value of x.

Answer
sin(sin" %+cos" x] =]
= sin (sin" l]cos(oos" x)+cos(sin" l) sin(cos" x) =1
5 5
[sin(A+B)=sinAcosB+cosAsinB]
=>lxx+cos(sin" l)sin(cos" x) =1
5 S
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= §+cos(sin" é)sin (cos™'x)=1 . (1)

Now, let sin"'%: y.

Then, siny=%:cosy=m-i=> —cos"{%].

~sin™ %: cos™ (%J -(2)

Let cos™' x=z.

Then, cosz:x:>sinz=s/1-_x’:z=sin"(\/l-7).
s.co8”' x =sin”’ (ﬁ ) -(3)

From (1), (2), and (3) we have:

§+cos(cos" %}sin(sin-' i-¢)=1

£+iﬁ !

=>x+2\/—~/l-_x2=5
=>2J6V1-x =5-x

On squaring both sides, we get:
(4)(6)(1-x*)=25+x*-10x
=24-24x" =25+x*-10x
=25x*-10x+1=0

=(5x-1)'=0
=(5x-1)=0

=DX=—
S

1
Hence, the value of x is 5

Question 15:

tan™" x=1 +tan™ x+lx
If x-2 x+2 4 , then find the value of x.
Answer
x-1 x+1 =
tan™ ——+tan” —— =—
x-2 x+2 4
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BESEL

=un| =2 gl ol [tan"x+tan"y=mn"%}
H2)0)

=tan™

o
4

[(x=1)(x+2)+(x+1)(x- 2)] _
| (x+2)(x=2)—(x-1)(x+1)

[ x4 x-2+x2—x-2 .

:m‘l - P - = .
| X -4-x+1 | 4
(22 -4 =
=tan| —— |==
Eax
2
= tan| tan* =2 |atma 2
3 4
4-2:«’=1
3
=4-2x*=3
=2’ =4-3=]
1
= x=%t—
V2

1
T—.
Hence, the value of x is 72-

Question 16:

. -.( . 2:)
sin sin—
Find the values of 3

Answer

sin"(sin%")

T =
* E[ ’ ]
We know that sin™! (sin x) = x if 2 2 , which is the principal value branch of

sin"x.
2x I:-u :]
_E —
Here, 3 22

caf . 2x
sin sin—
Now 3 can be written as:

’

o ) e 5 () o 535
~.sin™ (sin %"] =sin™ (Si"%] -z

Question 17:
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-1 3n
tan | tan—
Find the values of ( 4 )
Answer
-1 3n
e ( “‘"T]

T =n

x E (--’ —)
We know that tan™* (tan x) = x if 2 2 , which is the principal value branch of

tan"x.
3_*,5(-_' 1)
4 2’ 2)

m"(mn3—"
Now 4

Here,

)can be written as:

o (o)

where —le(_—“, 1)
i 4 \ 2

=tan™ I:—tanz}ﬂan"
4 . 2

. tan™ (th_x] =tan™' m['_'] ——
4 i 4)] 4
Question 18:
tan(sin" 3+<>ot" 1)
Find the values of 5 2
Answer
sin"2=x sinx=2=cosx=sll-sin’x=i=>secx=2.
Let 5 . Then, 5 5 4
~tanx=+sec’ x—1 = '2- 3
16 4
sx=tan” 3
4
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3
=<t '%}\ [Using () wnd (@)

Aol e

o cs
rind the values of 6 s equal to
™ 2 x

(*) (&) 6 (c) I(p)
Answer

-
6

xe[0, x)

W kicrw 1ot 1o’ (enna) = xof , mwhuds s the proinapd valise bewnch of canx

-‘x

Tx
—gxe|l x
Here, & eajh o

(s )
Now, 6 cmn bBee wriltun wn:

cos” :cm -?]-m"(eos-;’b—‘)-ws"[m(u-%]] [ce{25+x)weas ]

-om"[om%] where ST"elO. n)

e {3

Thae currmed winnwwr in 8,
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Question 20:
lln(£ -sin"] - ln
rind the valyes of 3 2 13 equal to

1 | |
) 2(m ) 4(o)1
Anower
l."(——')-x ﬂnx-i--lh!-lh[-—"].
Lor 2/ men 2 6 6

sinis | — E]
e know that the range of the principa! value branch of 212 .

n[§ ~sin '(:?']]=.ﬁn[§+%]=ﬁn(%]=m[§: =

Miscellaneous Solutions

Question 1:

oos™ (omm]
Find the value ot 6
Aremer

We hnow that cos™ [cos x) - X '36[0. ']

b,

. Which Iz the principd value branch of cos

1x

- [0, x].

L -y I
i 7 o i e e

o=}

Question 2:

un"[m"'—'
Fooned thae wdlom ul 6
Mewer

xe| -
W briow that ten™ {tun x) = xif [ 2 2), wlvivd o the prinapd vadom hosoxch of

[ CLASS XII ]
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tan “x.
bl ‘( . s].
Here, ® | 2 2

m '(u?—"l
Nnw, 6 2 emn hn meriton s

f

u*[\m%]:un"[m[h-’—:]] “wo(2n-x)=-wnx]

o 63 G T )

e[} e 3e(53)

n x) x
o (un 5 ]llll DGJ-6
Quastion 3:
g 24
26 "Szwn ' —
Privw 5 ?
Ansvar

l.usin"%:x. Then, sinx:%.

— [:)’_4

s 5
3
..I-Il:
.'.x-un"J:nn"a--n"’
q b
Now, we bavn:
UlS.-Zsin"-Zhn'%
2'3 2x
=t . 2un™ x = tan —]
(3) "
4
3
2 |_af3 16
R (R (2,:’]
16
-m";-uus.
Quuwtion 4:
sin'iﬂin'a:nn'ﬂ

Mrove 1?7 5 36
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Anower

1 '_
me"%-,.'lm a’u-l:wu-Jl-(l] - 225 15

17 17 29 17
SLAmY - : Sxwtn’ s
s 7]
L i
TR T -

<3 3 W

tga™ =y I Iny==z e Nl =) ===,

Now, ;™ hen, sin y 3 008y y \S,I =g
. I T
..h)-‘=y-u 4

: -né_ -02
-3l s a 4 -(1)

Nowe, ww Fuon:

[Using (1) and (2)

-un"(n‘“ [m"xon"y.m“:’t]

Prerec o 5 13 o 65
raner

4 _4 _boeay L3
Let oo ;»x.'l'hcn. eosn;::nhL -l?) -,

.'.mx-::x-m"'

ul«u"g-:.m co::-%:sb:-:—:.
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.‘.hx:“:x:h's—s

Now, mc Wil prose enee:

LHS.zean’ "-wau*g

$ 13
.m"icm' 3 :lldna (n)m(z)]

o o amm -

. i A Xty
wn ' xiun ' yeunt X
== L -y

Bl (& )]

Question 6:

12 ’
Prusvs U b 65
finswer

Y
Let sin ' gsx.l’hu\.uxagacux ‘ 3 F

.'.(I.I-}:l-m"-)-

‘
k| 3
o't et -1
3 1 )
12 12 S
Now, let cos ™' B-y.ﬂn.omy IS-’-’ TS
. 5 caant S
Sty l2=” wn 12
cas 1% o at B -(2)
1 12

l‘ﬂ"zvx.“u. tln:-ﬁ:&u-”

-, - g - l_&
.z n =z=tn 0
e %
o 6 =im ‘) ‘"(3)
Now. we hyve:
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wain ' 5-—6 »RHS
&5

Queastion 7:
63
frove 16 3

Anwwer

5
13

o —

l-y-‘ay-m 3
\J .4
SC08 ==t -
5 3}

'S ot
RHS.=sn 'Jom 3

Y
BT Rl

Quustion 8:

r a3
=—=3in = +c0s

Lot ™ = 2. Then, aiu-ﬁamu-—.

SV SO )
Sl x u:x an 12
v ala®.d o gt
. 3 - 1”2

Uzang (1) and (2), we hawe

Call :- + 91 9953771000
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[Lsing (1) md (2)]

[‘n" x+tm™ y=- an”' 22r
-0

[exing (3)]

2
N

5 12
13

A1)

lum"%?)-.m myféaa'n_y!%.

A2)

un'zetn yeun” ""']
1-xy

[ CLASS XII ]
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m“lom"!-&ua"lo-n"!-ﬁ
rower

al al al al
. - - - _.h -
LHS «@n ’9hn ,¢n 3 8

[un" yeoa yeun 2L
-0

Queation 0:

o an’' x-%coo '[E].xc[& I]

Ansmer
Letx=ta0° & Then, Vx = m@ = 0= 1m ' Jx.

RHS. - 'm'-(":]- ;m“(mm)-;nm-o-m" Jx=1LHS

Queation 10:
fvitsinxtyl-sinx | x x
Fruve oot (v‘loﬂn:-\h-slnx)-Z'I.[o' 4]

Ninuwer

Nasiny+ 1 =sin v
V14505 =J]=pin x
‘Jlﬂ’uxhﬂ-sin :]'
- (\’lnln;" -(Vi—saz)
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I+smx~1+sinx

vi-sa'x
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2006° =

v

Prnve

LHS

Proec

SLHS -am"l

o

2sinx

sz

2sin ;cm;

I

Question 11:
m..[.fu.—,-m

Jiexredi=x
Lnswer
Pt s = 00628 50 that & = %ms"; Then, we have:

( -z

di?.to?l-x

— T A
‘|.*T'""' '." -“4[‘0‘: ..E-RH.S
vi=siny =vil=-sox 2, 2

-l et s, -7lz-s:sl

42 (vsert: paty = rne 20

)

o WU c0s 26 - 1 - 0520

\

[ V1 om?ﬁo.ﬁ-m'.‘ﬂ,l

’R’i-&i’?]
L2000’ 0 4 J2un' &

A}

\

n x |
B o
B

Question 12!

- [\60@0- VIuad
Vicsf+yisad )

0@ -5in 0% _ m..(l-.n&]

casdrund, 1+manég

=tm 1=t (m0)

o 0. .1 5.
—_——ma

E 4 3 4

ANnr

m.laou";-.v.'lha\ oux-%:sln:- - -J 5
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Queation 13:
ciadun 2080 '(casx) = tm ' (200800 x)
Avsmer
20an™ (oo ) = tea™ ( 200600 x)
200::
\l o’ x
Toow x

= asecx
l=-cos'x

_,Zorou- 2
sin’x  sinx

= w ke X

=anx=|

. 2x
3

=wn' ] =t * (2o0eec x)
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Question 14

ll-x_l '
deem oz 20 a(z>9)

Arammt

WA= 1.
' z—tan'x
lex 2

Smmti-tatye ety o x-tan y et =L
2 L lvxy

x 3}
= -ty

4 2
:I-‘J.-:
6
=
=x=tn—
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Question 15:

Solve dn( )’ le <« is equal to
X 1 1 X

(A) Jl—xz (B) \/I—xz (€©) Jl+xz (D) \/l+x2

Answer
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tany=x=>siny =
Let tan™! x = y. Then, 1+x

sy=sin™ ;] = tan"'x =sin™ (;]
J+2 i+

.sin(tan™ x)=sin(sin"

T

x ]_ "
\/l+x2 s/H-,\:2

The correct answer is D.

Question 16:

sin"(l-x)-Zsin"x:z

Solve , then x is equal to
ol 321 1
(A) 2() 2(c)o(p) 2
Answer

sin™ (I—x)—25in"x=§

= -2sin”' x= %-sin" (1-x)

= -2sin”' x=cos™ (1-x) (1)
Letsin”'x =6 = sinf = x=> cosf = V1 x°.
.'.9=cos"(s)l—xz)

~sin™ x=cos™ (\ll—xz)
Therefore, from equation (1), we have
—2cos"(\/l—x’)-cos"(l—x)
Put x = sin y. Then, we have:

-2cos™ (Jl —sin’ y) =cos™' (1-sin y)

= —2co0s ™' (cos y)=cos™' (1-siny)

= -2y=cos”' (1-siny)

= 1-sin y =cos(—2y) =cos2y
=1-siny=1-2sin’y

= 2sin’ y-siny=0

= sin y(2sin y-1)=0

=>siny=00r%

But, when , it can be observed that:
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L.H.S.=sin"(l—%)—2sin :

=sin™" (%) -2sin™ %
==sin™ 1
2
=-Z. X RHS.
6 2

1
2 s not the solution of the given equation.
Thus, x = 0.

SX=

Hence, the correct answer is C.

Question 17:

tan™' (il—tan" < 4
Solve y x+y is equal to

: = z
(a) 2(B). 3(c) 4(p) 4
Answer
w ()2

Y, x+y

2_3-)

= tan™ y x+y

«(5)5)

| Uy Ax+y

-x(x+y)-y(x-y)
y(x+y)

y(x+y)+x(x-y)
y(x+y)

(X +xy-xp+ )

\xy+y’+x’-ry)

i [Z22 ) ant1= X
(+) 4

Hence, the correct answer is C.

[tan"y-lan"y=tan" —x'y]
1+xy

=tan”

=tan~

%k %k %k %k 5k 3k %k k %k %k sk k Xk %k k k
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