RD Sharma Solutions Class 12 Ch 4 - Inverse Trigonometric Functions

Exercise 4.1

Q1

Find the value of each of the following :

(4

Solution

Let sin™l [-ﬁ] =y

& NI ¢ < T
Then siny =~ ¢ e -;In[§Ja Jm[- 5]

: 3 L
We know that principal value of sn™ s [—:,, :}]

 x 3 ) N
and sm[-—_— --f—{.-. 3
3 2 . 4 KX
> 5 1 5.
Thersfore prinapal vaue of sin™ —%] Is - e ¥

Q2 ~

Find the value of each offthe following :

simt [oos%“j o S
. -~
Solution &
P 4
Let sipt [cos %-‘] =V v

Thensin y =G’JS[2§J = -Sln[é-b%) = -sm[ ‘

We know that pnnapal value of sin is [—-,E,%]
“

and -sin[%J - @s[?]
b !

Therefore pringpal value of aln‘l[ms[f;f]] s -2,

Q3

Find the value of each of the following :

sin ! [%‘55]
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Solution
SN ’[——1;3}— s —&———"—-—}
a2 22 242
= sim™? 3;- ;—%<3{5]
_al B LAY L (B
= SIN —2-—1 1 (5] : ‘]J. [—2~] ]
= sin? g.]—qn 1 [;%]

Q4

Find the value of each of the following :

e

22

Solution

=$|n1[£:- 1 +:1|,=_}:l v

2 2 = nla )

._14—3 4 T.E: _'EE

= SiM j:- 1 [:,514, 2:- 1 [?]]
5 .

=5|n‘1[E]+gn'j[ 1]
2 42

c I

PP e

3 4

im

12

Q5

Find the value of each of the following :

simt [r:os&]
A

Solution

Inverse Trigonometric Functions
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Let sin™ [ccs %EJ -y

-

\ i/
Then sin y =ms[ﬂ] ,-sm[u- E’-‘] - -snlf)
7, Z, 3,

We know that prinapal value of sin? Is [-3 —HJ

’
2°2

and -sin[;] - n.os[%‘f]
S \ g

Thersfore princpal value of sin™? [oos[i_’:-]] is --Z.

Q6

Find the value of each of the following

gt [tanﬁj
Y

Solution . o (4

Lety = sin™ tans—!] ‘/ N
4
Therefore sin v [tangf) tzm(: i] tan[f} 1 ﬁh(fj ‘ ‘f
o 4 4. B 24
We know that prinop value of sindus [« %,%] ) ¢ ,\ ‘

and slnf%} - tan(-sa‘-} o Nl

¢

e\
Therefore prinopal value of sin™ [tan[%“%] fs‘g

»
2

Q7 %

Find the value of each of the following :

N B |
S = —28im T —
2 2
Solution
1 1 1 1R
sif = — 2 =sin s s 2y 1—[ J
2 2 2 2
11 1
=g == [1)
2 [
-
& 2




RD Sharma Solutions Class 12 Ch 4 - Inverse Trigonometric Functions

Q8

Find the value of eath of the following

sim L in:ra[sm'lﬁ]}
| Y 2)
Solution
. . _ -
sm‘*{-:os[s:ru‘l g” - S {o;s(%]] - $,”-1{v73}_ g

Q9

Find the domain of each of the following functions:

Fix) = zin” "2
Solution "

Domain of sin? lies in the \nterval [-1, 1]
Domain of sirt lieghn the intervalif-1, 1]. \

=-1$x* <1 W

but x* can not téke negative Values

=0<x 21 .

==-15x51 %,
Domain of sinx® is [-1, 1] WO

Q10
Find the domain of each of the following functicns:
Fix}= sin™ "% + sin x

Solution
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Domain of sintx lies in the interval [-1, 1]
=>-1sx=|

N X oz
Domain of sinx lies in the interval [—:, —]
a4
=.-Teckg?
2 2
=-1.57<£%x 2157

Domain of sintx + sinx is the intersection of the domains of
sinx and sinx
So Domain of simx + dnx is [-1, 1]

Q11

Find the domain of 2ach of ihe following funciions

Solution ¢

Domaln of siritx lies in the intervd [-1, 1] i \

Demain of sin @ -1 lies in the intefval & 1] .
=-15h2-1x21 e )
=Nexi-1=] 5
={<Lx® L2 »
=4yl L= 115 %, ¥
=-JZ gxz-tand 1<x 242

Domain of sim1yx® =115 [—Jﬁ, li]u {L :J?J

»d

Q12

Find the domain of each of the following functions:

fix)= sin ' + sin 12

Solution
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Domain of sinx lies in the interval [-1, 1)
=-1sxx<]1

- Domain of sin12x lies in the Interval l— ]

Ml =
N=

=>-1<2x<1
::—%55&51

2

Domain of sin'Yx + sin2x 1s the intersectcn of the domans of
sinix and sin''2«.

So Domaln of sintx 4 sinx is [ 1 l].

2' 2
Q13
If sinTx + sin'Hr +sin"'z + sin"'t = 21, then find the value x* + yz +22 + £ -
Solution S 2 AKX 4
R g
\ L. W
A T I »
Range of sintis |-=,= |. ol
22 < R
Given that sinlx + sinly + sinlz + simlt =22 3
- - .. P T 4 i
= Each of sin'x, siny,sin'z and sint takes value of ,§.' g 4
P~
=x=1ly=-lz=1andt=1 RS
L3
eyl eZ2eti=14led41=4 N
bo's /
Q14 R
- - v
. 3 U\ g e -1 2_»;3‘;,
lf[sln f.) +fsm v) +[sm z] = 4t“,

find the valusof 3¢ + vo+ =,

Solution

Range of an'* 1= [-;,-;.J
Gven that [sm"- x)z ¥ [srl‘ly]'2 + [gn‘lz]: - '?i“z

o - o - =
= Each of sinx, -gny and sin"'z takes value of =,

A

=x=ly=1] andz=1

- -~ - =
e ye ezt =14+141=3
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Exercise 4.2
Q1

Find the domain of definition of f(x) = cos™ (x2 - 4).

Solution

Domain of cosbx liesin the interval [-1, 1]
Damain of aos™ [x* - 4) lies in the Interval [-1, 1]

=-18°-4%51

o 2
=3<x* <5
=+fFsx<sf5
=-Ecxs-Bad Fzx<f \
Domain ofcos‘l(xz - 4) is [-\E-. \ﬁ]u [«ES 5l ’
Q2 b £ 3% . XY
N\ N )
e ¢
Find the domain of f{x) = 2cos 2% + sin x. A ¢ of
\ R
. A\®
Solution Q -
Nl
Demain of cas™x lisgin the int=ryalf=1,.4] O
"
Domain of cos H{2x) lies imthe interval Tsd, 1] 4 3
=-1s2x<1 ,
::—.l'_l'rs_i 5:‘s‘
~ o >
< < N

*> /'00.
Domainof cos™ (2¢) is [-é, —] AN
292 O

Domain of sin*x lies in the interval [-1, 1].

- Domain of 2cos"-[2~<) + gt lles In the Interval [-%, ;J

A

Q3

1

Find the domain of f{x) = cos™ x + cos x.

Solution

Domain of cosx liesin the iInterval [-1, 11
Domain of cosx hesin the interval [0, 1] =[G, 2.14]

Domain of cos™ x + casx lies in the interval [-1, 1]
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Q4
=)

Find the principal valus of cos™t [-

Solution

We know that for any xe[-1,1] cos™ x represents angle n [0, 1]
*)

cost [-£]=an angiz in [0, x|whos= cosinz s [—-2—

5 b
R =
&
5
(x,s’l [_1:3_ - S_tl
2 6
Qs
Co A, 3,
s acy e neeif 1) ‘ 3
Find the principai value of c0s | &) # . KX
e R
\ s
- od
Solution s
4 \;\

[}
Let cos '[JL_] «v. Then, cosy = J'_— cm{:) - C0s

. TV 3r‘«
"3 41 \:‘*" i)
We know that the range of tha principl Vitluabrdnch of cagils

| A

> o
< ¢

[0 ] and cos | 3: <G X
: ] is 3:'1"‘ /
A ’4

Therefore the principal viglus of cox 'f-ﬁ
\ 2/ ¢

Q6 2

Find the principal value of each of the following :

cos™t | sin A
3

Solution
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cosd (sin %‘]

- cos™ {— ﬁ]

For any x e[-1, 1] cos™ x represents an angle in [0, x] whose cosine is x.

o [ % ﬁ] x Sn

== — = —

& 6

l
—

Prinaple value of cos™|sin

—
wl &

———
0
g

Q7

Find the principal value of each of the following :

cos™! [tan E] , \
E

Solution .
i )
cos™ (!.an :’I] . .
4 ¥

- cos™ ten f-o-fJ 28
2"3 PR

~cos(-1) NS
=1 AL ;
Faor any x <[-1, 1], cos™ x represents an angle 0, x] whaoss cosine is =

¢ o
-

e (-1) =«

o o)
Prinople value of cos ‘[ran—g R 7N
#

;
»d

Q8

1d | —

: ) Bl T
Find the value of ¢os '[ i 2sin }

Solution
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Let cos 'I %J:r.Thcn. Cos 1 =é=cos[:—:-].

Let sin [ \ ) = y. Then, sin y =% = $in I E‘).

\ 2 2 O
‘m'll‘J--‘T

\2/) 6
u\s”[l“Zsm'[i]_l-ﬂzi-z_:_n

2) ¢ 306 33 3

Q9

Ch 4 — Inverse Trigonometric Functions

.;"l~ N - l\.
Evaluate cos 'lsl-.sn |—-2-' o
<« o £ »
Solution /"“\ o RS
A A .,s 4 < \.v.
34 r2 ) A\ s‘, N 3‘.0‘3\'
L«ms"f;;-x.tﬂm_mx---ms— N A ¢
o ) P4 3 p 4 1S N
'l—' ’ o . & \ )
']'_‘-1 0 ) \ @ )
cos l}.“ : R '§”>
1 1 £ fo 73 R o
Lctnn"{—;lx,rihm,sm_) =—-;=-nn‘? <an, <% | AT
% 2 & ‘¥ 7
1. T ..\ \ o
“-‘l’:l"z /\‘.\I
‘ 21 N 4
! f1) & 2% sixr 97 R&
cos-lf_ := = __)____ 3 s o s '\»‘ S
‘.2’ i‘_ 2 5 6 .11 3 3 “t"
L NS
D
Q10 :“w
. O
NS
r ;—'.’“) A
For the principal values, svaluate sin™| -;;.zm-'g =
Solution
Lﬁﬂﬂ-:{°-;-l=1 Thcn.im:-—%:anfl-%J
= ¥ o=
w1
[ 3 -3 s 3
Letms“|—-:—‘l-,;.mn.cosy-—:l-;-m‘x-—g;
(<f8) sr
cos” =—
L2/ 6
-5 7 1087 -z-10r 97 it
\ ~ ’ "
00+ g B 7. i PP At LB
. ] A 0 5 2
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For the prindeal values, evaluate sin™

Solution

Since, sin™'x = An angle in

and cos”

Ch 4 — Inverse Trigonometric Functions

J

&

il

2

\ B
| j CO5

2
J

x

-I whose sine isx|

]
’-
!
!

2' 2
*x=anzngle in [0, ] whoss cosine (s x
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Exercise 4.3

Q1

. L 1
Find the principal value aftan™! [—]

Solution

We know that, for any x =2, tan™ x represents an angle in [L;_.:.] whtse tangent |5 x,
&

t.an"l-%] = Ar angle n [-'
V3

2

m 1
i a8 tangest = L.
.2] whoss tangest |

NI

oA

tan! L:;;
Q2

Sl

J=

Find the principal value of each of the following:

- 1
tani[——] \

Solution 3
= v mn
We kriow that for any x R, tan « represgwts»fan analen [-:\A ;] whicee tangent is x.
O N
'f:ar‘-'l[-—lF]--i o
Lovd o

Principle value of ten"(-..l ] e
\ )

Q3

Find the principal value of each of the following:

Lan™ (ooe EJ
s

Solution
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tari* [ocs%] - tan ™ (0)
We know that for any x R, tan” L ¥ represents an anglen [-2“ 5] whose tangent 18 x.

tar 2 (0) =0

Principle value of tan‘l[wsg] is 0,

Q4
Find the principal value of each of the following:
tan™ (2 ocsﬁ]

3
Solution &

tart [2(:05 é] = tar? [2 x -—l] = tan{-1) .8
: ? : 2 ’ < »

Wa kriow that for any x eR, tan™ x represents an dnalean (g,g)wose tangent is x,

“

ant(-1)=-2 st
l ) 4 .

e
- Principle valueaf tan [2(:03——

Q5 P

For fhe principal vaiues, evaluate fan™ (-1} Qn!‘*" -71‘, |

Solution
Let tan™ (-1)=x Tbm.tznx:-l:—mf%—i:tznf:—%;
3r o l /
tan (=1 j="—
=%) 4

: l 33
'\T! q
“t 1) 3¢ 3¢ _6r 3

-3z
tan~ (-1} ‘7’-, T3 3 3

Q6
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Far the principal values, svaisate each of the Tollowing

tar [2 sin [4 oost g]}

Solution

tar™ [2snn[4oos" -{é]] - tar™ (2sir| (-u gn -t [zx X = tar (J3)

»
< <

4 o .
We know that for any x =R, tan ! % represents an anglein [-..-.,:_] whose Engent is x.
= £,
et n
Gnl[ﬁ)=-:
=
girio =1 | = =1 N3 . R
Principiz value of tan [‘sm[:%aas —2—]] Is 3 \
oo %2 s
Q7 s M2
S .0 4
\ D\ EN
- | | ' . lI ' 2 ) \ '0;
Find the valueof tan (1) +c0s | =2 [+sin | - P
\ 2 2 )\ R \;
L\®
. > s“
Solution ¥ e
N8
PN
; n 2NV
Lettan™' (1) = x Thefl, tanx =1 =1an 7 RS
N L&
~an ()= 253
) 4 ¥ v
o (| ([ 4 2t
Let cos l = v Then, cos 1= = — oyl ¥ —co.\[x s
L2, 2T Ay 3, 3 )
l 1 M y /’\?’
COS —_— '::— 'n ".
L C0s I 3, 3 ®
4 l \ 4
Let sin i=: Then, sinz= = fsml |=5|n ]
2) 2 A . 6
: ( | -
S| —— = ——
2 6
"""(')vcos'[- ]osm' - |
2 2]
L
1 3 6
3z4+82-2x 9Ua 3z
12 R 4
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Evaluate zach of the following

tan~t [._ %J v tar™ [<f3) 4 tan™ [ain[:— %D

Solution

r.an'l( {* tar ™ (~y3) + tar (eln[- :]]
= tan?t [‘- 7%]+ tar [-sﬁ]*— tar* (-1)

We kriow that for any x =R, tan™ x represents an angle in [_:n.. :"\] whose tangentis x

-

ot ] _x
Gl [ B8
tan™{-4f3) = -f
G Y RX:
= tan [-.\71.__’.]4» tan (-ﬁ)+ tan™ (—]]=~%-§-£?;%’_ $
= - S

o ’ i =1 —3 z »f\ 67 1
Principle value of ten [ T)‘ s l-f)+tan (sm :JJ is =

Q9

Evaluate each of the following: R

e

-1 om -1 13x 4
tan [tane]+oos {m@[ 6]}

Solution
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We know that for any x R, tan™ x represants an anagle in [-':r_ 1:r] whose tangent |s x,

Gn‘l[ 1 ]--5

-5

We knew that for any x e[-1, L], cos™x represents an angle in [0 x] whase cosine Is x.

;o
.:[:os" f-!_:- =

\ £

f : ﬁ
Gn-x{-_‘_} ms-l{%) - _:‘f, Tt =0

1

Brinciple value of tan™ [tanD—_x]o o {D:IS[ 1? ” 15 0,
A o, ) /

i
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Exercise 4.4

Q1

Find the principal value of Sac! {—ﬁ}

Solution

We know that, for ¥ = 2, sec™'x represents an anale in [0, v]— {g}

sec™! [-f) = an zngle in [0,r]- -};} whose secant |s (-«ff}

Q2
Find the principal value of sec™ (2)

LN
N\

Solution

We know that, for any » = & sec™' & represents an analen [b. rr]--{-’-:-}

sect (2) = An angle s [Br]- {;} whose secant 5,2

o
"N

Q3

Find the principal value of each of the following:

4 3x
sec [2 sin E]

Solution
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sec'l[';‘s;n%) =sect [21- [%]J = sect (\fé)

Wa know that for any » eR-(-1, 1), sec) x represents an angle in [D, x]—{;} whose secant 15
=

sect (\lf) =7';

Principle value of sec? [23”1%:) 5 i
Q4

Find the principal value of each of the following:

sect [2 tan EJ 2 4
4 AN

Solution AY N

4 . ¢ < .”‘
< .0 4
-1 3t 1 -1 > D\ P
sect| 2tan="| = sec (2>c(—-1))-se: (-2) N ol

4 2 N

\ Cs
We know that for ary x eR-[-1, 1), sec™ x represefts @mandle :?{@i}{ 5} whiose secant is .
» :

{i =\ 2 So >
sect (-2)== AR
3 \$o
0. 0\ ;
3% o ./" v
Principle valueof sect [2':31%] is N8
= ~0 0"
o3
8§ v
Q5 » Y

V.,
#n, Yo/
N\
N

AN
For the princrpal values. svahate m"[ﬁl:&;ﬁ? -1)
e "

s

Solution

Let nu"lﬁjl:: Thm.mx=\ﬁ=tzn: -;—:
ﬁn"[ﬁh%

- { x

Lnse:‘c-l‘-y.'mcn,sfcg--l-sec:x-“-;
b ]

Lact(Q)e s

) 3

3 s, . X X T2 X

2 00| T 250 POt JORt s S,
..m{ﬁlsec--nl - ; -

Q6
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Find the principal value of each of the following:

-1 _ﬁ _ -1 L
sin [T] Jred [Etanﬁj

Solution

s:n“[-?-]~2sec”(2tan§]-sm"[ ﬁ]-és"v {UEJ sifv ["’g] =ased [55]

,= | whose secantis x.

M=
2

We know that for any x e[-1, 1] sin™ x represents an anate in [—

sint [-g] .4

Ml =

3

We know that for any x eR-[-1, 1), sec™ x represents an angle uﬁ}[@,_ﬂ%}, whaose secant |s x

sec"[i]‘g A 3§
J2) B Y AR O
= A # V AV
N\ é’ . f:st
3 412 T x 2n 3 P o
Slnl[-i_-]‘ g 11 P ad Bl gl 2x—= a2 4 “ :”%:s
! 2 J ﬁ 3 & 3 3 . 3 » NS
> v L
" 3 2 x ey as)
Principle value of sin?|-X=|-2sc? 2tan—} ls-g't,, o
- g, b Cost
\:si 4
Q7 O
\ 6‘ V4
o'\’\:
) ) "\ w
Find the domain of 5%
¥, v
sec’! (3x-1) H
R
= \.‘
Solution Pl

Demain of sec™s lies i the interval (<5 -1Ju[1, @),
Damain of sec™(3x- Lliesin the interva (-e -1]u[L, )

= -w0<3-1<-| and 1<3x-1<e

=-ws3xs0 and 2SI S

=-m< <0 and %s X<
5
Domain of sec™x lies in the interval (o, D]u.- [%' po].

Q8

Find the domain of

sec’! x - 1an'x
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Solution

Domain of sectx lies inthe Interval (-, -1]w 1, @),

Daman of tan e lles (SR

Dobriain of secTx - rar'l'l:flfx" . 4;' is

[-em '._-|u;l_ e,

Ch 4 - Inverse Trigonometric Functions
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Exercise 4.5

Q1
Find the principal value of cosec™ -V2)

Solution

) " 5 fa) [_&]
et cosec (—\-) = ¥, Then, coscey = —2 = —cosec] 1 b= cosec; — 4

Wz know that the range of the principal value branch of

) T [ o)
(‘05(‘("“5[‘:-;1 -:(): undcuf-ccl -III—\E.

Therefore, the principal value of cosec "—\!5 -8

R
Q2 4
Find the principal value of each of the following: 4 e
£
cosec’ ! (-2) ;
Y 4
NP
Solution N3,
| o‘ ¥ 4
PR % x - :
cosac ' x reprasents dn andle In [-E,O]U(o,s] whos:; g;;@ﬁnt I5 .
Let x = cosec{-2) %, N
» *
- n . -
SCOSe X === GDS&C[- -;-J N
= %,
n ‘.\: ,
DX N

Prinopal value of cosec™-2) is '—:é

Q3

Find e principal value of cosec™ [

Tl
il

Solution
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Wa krow that, for any v =8 paseciy ican argla in ["T'T ,D] w [D,
= E

ha| &

|

cosBr [—E,_r] = 4n angle s i.ﬂJu [D.l whose cosecant 15 [
3 o z

ﬁ1| r
e

b |

x

cosect [%]z =

Q4

Find the principal value of each of the following:

o e [2 ooE 2—;J

Solution s & N g
2 . ¥
cosec % represents an anale in [-;, 0] w [D, -:.] whosélcosetartt s xeo %"
& “ " 4
4 2n S »
Let x = Cosec 200»3—:-;- \ -
= 25 4 1 b1 \&.7
= CCSEC X = 2008 = «@R{ - = | = -1 - S68ec|-= X
2 =y = .S
n A
DX=—e NS
2 L4 ¢
2 2x X %
Prinapal value of oasec"( —Pis =~ -
3 2%
Q5 5 D W\ .

Find the =et of values of

e ()

Solution

2 ’ . : x .
cosec M reprazents an aadle in l-:f-, D] J [Cl, _—‘] whose cosecant is «.
< ., <

Domain of cosez™t i5 (<01 }u[ 4 ca)

V3

= & {-m -T]u[1,m)

5

Hence oosec"[_] does not exist or itsd

rJ

Q6
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For the principal value evaluate the following

¥ ] Iq‘ -
sim [— %]+ ooE e

1

- EJ
e
Solution

sirr! x represents an anale in [ ] whose sine is x.

I x
2'2

Let x = sin® [—g]

<

= SINK = ——=5IN|—=
2 [

=7

creste represents an angle in [-.;, D] \_n[lJ,;] whose aosecant (s «
= . 3 =

Let'x = cosec? [—%

.

Ll
~ J
>
y
¢
&
)

- /
eSStk = ——— = ::osect-
%

ol 3 4.2
sin™ -l{; ot - ] »
< | J.;', W
r =« y
3 3 \
= N\
21 RS
3 AR

]* e - e -3

'

-

Prinopal value of sin? [-

Q7 ’

For the principal value evaluate the following:

secl lcqﬁ‘) +2cosect (—-,-‘5:]

Solution
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sec™ x represents an angle in [0, :]-{-} whaose secant |s »

T
2

1=

cosec s represents an angie In [- "OJ w [U,%] whose oosecant is x
-

"

Lat x = cosec™ [ -2)

Y
=5 CORECK » =2 = 008 e-:[-gj

sec“(\@] »2‘:-:5-:-(’(—@]

=% 7.[-_’1]
4+... 3

=2
4
Prinapal value of -:en:"[ E';+2cc:sec"f— 2)is - s KX ‘
Qs S
For the principal value evaluate the following:
sirt [cus{?mec‘l[-z]” ')

Solution
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=
L=

cosec s represents an anale In [-
Let x = cosec™ (-2)

= C0SeTK = =2 = C6 ec{- g)

:I-—E
6

(2]

-1 x X
sin ' % represents an angle in S whaose sns is

Let x = sin™! [;]
= snNx = l = Qn(i]
2 (&)

=¥=2
6

af 4 2 ec - 3—.
Prinapal value of sir [:os{gcc:s-c ( 2)]] IS =

Q9 \
For the principal value evaluate the following:
cos ect [2 tar H] o
& N
‘L:'
) £
. y ‘W
Solution -
%7

10 4 .13_!. \'g
o (”‘”ioﬁj]“

s

crsect [2 tan

= 1 TR
cosectx reprasents an angle in [-5, u] o

Letx = ooser."[‘ —‘]
3

= COSECX = — % - COSQC[- %J
n

P & 2 e
3

L

- Prinapal value of oosec“[Znan Is 5

it
6

aos et [2tan(§+%]]= cosec” [2: [-

Ch 4 — Inverse Trigonometric Functions

B y C?Ju [O, %] whose cosecant s x,

-

$ $ 4
3 Nl
<
7y > s‘.
P ) % 3
»
N oy 2 * ¥V
Q o ad
N ' 4
N D\ ’0’0
3 7 e ¢
y 3 . A g
v »
. N
W
v <
a et
t
> N
v
» \
B .
& 3
\&.7
O o
PR
2N
\
4
N
Y4
B
v

, 4

[O, g] whose cosecant 1s x
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Exercise 4.6

1
Find the principal value of cor? {—.,E}
Solution

We kntw that, for any » < R, cot™' represents an angle in (0, )

cot™! (- 5) = an angle in [0,x) whess contangent = (-\E}

Find the principal value of gach of the following

cet™ (1)
Solution

cotx represents an angle in (0, =] whose oE@ngent s
Let x = cot™(J3)

= cot x = ﬁ - .:ot}"f__]
\ C‘,

2=

o =

Prinapal value of cot'(f3) is

Oilm

Q3

Find the principal vaiue of gach of the following

sy

Solution
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cotz represents. an angle in (Cl, 1) whose cotanaent is «

Letx = cot"[-;%]

=t X - LA dot[z—:J

2
Prinapal value of oot (J3) (s "—;

Q4

Find fhe principal valie of each of fhe following
cort [t.an Bﬂ]
%,
Solution
. 3n
o:nr‘[car.—] - oot {-1)
4 L Y 4

cotx represerits an angl= in ("J, ) whoss cOtangen Cishx.

Let x = cot™(-1) $
3% RS

= cot >:--1-cot(-;—] O

" o
- X = — &

4 ¢ ol

: 1 3 \
Prinapal value of cot™(-1)is =
&0

Q5 4

Find the domain of f{x} = cot x + cot x

Solution

Dormain of ot ¥ s [0, 7).
Domainof oot s R

So domaln of cotx + ot s R,

Q6

Evaluats 2ach of fha following

2] o a2
cot™ — - cosec ™ [-2)+ 52 [—J
3 e
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Solution

[l
Ol k]
|
Y
|
Tn
R
3+
R

Evaluaie e rrril of Ihe fellowing

catt {)- rrsj 5 n‘1£]}

Solution

cot™ {}:cos{sm'l .‘? ”

- cor focos( )}
}

‘:;Jlﬂ

-|vtx{2(

r\,n| -

- cot™ (1)
®

4

Q8

Evaluate each of the following

cos ec [— %J # 2ot -1

Solution

Ch4-

Inverse Trigonometric Functions
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Q9

Evaluatz =ach of the following

Ll " 2
I

tan 1

Solution

¥

P o
tar|‘1| =0 J+ ook [;J + tan?t lsn'.
- Wi

1! al 1
#oot™L —]+ = el [sln[—
2 [«E‘-

Ch 4 — Inverse Trigonometric Functions

(]
j 8yt
f —

Bl A
| M |
R
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Exercise 4.7

Q1
Evaluate sin™' | Sin E—E]
G

Solution

We know that,

r—:r—ﬁ?_ iFEE[i, -
z 'z |
e |rse[i. g
sin™! [sing) = 4 - o
-6 ,ifee|l, 375
2 2
-2 + 8, ifae[a—"'_ =
2|
1[. Ex)
sin sin
-
_ g ST sinca 2%a| T4 3_'1]
6 2 2 X

Q2
Evaluate the following :
sin™t [sirw ?—“]
=
Solution

7z

ot
£

Sln'l[._cun[.r+%.]]
welol)

auru"-'[ =al

[
|
J =

Q3
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Evaluate the following :

simt [sirw 5—“]
=
Solution

)

(3
()

Sin'l[sin EJ

n
=]

Q4

Evaluate the following :

simt [5| n E]
7

Solution

Q5

Evaluate the following :

simt [sm E]
=]

Solution

Ch 4 — Inverse Trigonometric Functions
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Q6

Evaluate the following :
_— : 17z
sin Sn= —
{[ = J}

Solution

sim™t [sin— %]

ool

£
8
Q7

Evaluate the following :

zin 1{sin 3)
Solution

gim (sin3)

-n-3 [ sint(sing) - 1-§ ifec[

Q8

Evaluate the following :

sin”! (3im 4)

Solution

T 3T
2' 2

)

Ch 4 — Inverse Trigonometric Functions
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5in‘1[5|n 4

- =4

-

bl =

i [ sin ™ [sing) - -8, ifes [

rof &
| — |
b

Q9

Evaluate the following :

sin™! (zin 12)
Solution

% Py
S0 "|:5I."'Ii=“!

- —dx+ 12

=

...... [ sint(sing) - —4z+. 8 if6e [EE‘E’:::ID
Q10

Evaluate sin™ (sin 2

\S
Solution
‘S
We know that,
: . 3
R =S -;-] 4
14 £ =
8 3 iFéq[i o »
Ll 2. 2 )
zin ls"")= =
T -8 )f@: 1 i‘-
i re= HEY, )
2548, If8e|~a ﬂ]
2 2

= an™ (sin2)

=x-2

sint(sn2)=r-2,

Q11

Evaluats cos! Jl:.:-g [%”.

Solution
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We know that,

8, If8e[-m 0]
&g ’ lfae[ﬁ, c]
20 -8, lf&—:[.v. 2-1]
-27+ 8, if8ea[2r, 3x]

cos™? (cosd) =

=-[-%] {srncs -%:[-x. n]}

O
o
w
|
-
.——é—
W
—
|
=
s’
b
Lla

Q12

L gl
Evaluats cos™" {c-:re: [—FJ |

Solution
We koow that,

-5 pif 6 <f-», 0] %

Ifaefo, <] 3
2n-8, 8 efa, 27) /
~2x- O, Wi, 3] N "

ocfols]

.
’ 3
»d

3 4 .
=2n——5— {EH’ICB 3—e[r, 21]}

cos™ (cos8) =

Q13

Evaluate the following :

cos! (cos 3)

Solution

Ch 4 — Inverse Trigonometric Functions
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cos (oos3)
=3 o [ cos™ (cose) = 8 if 8[0, ]

Q14

Evaluate the following :

cos™! (cos 4)

Solution
cos! (oos4)

=2Zr=4 .. ( cos™ (onsd) = 25 -6, if*ElE[-JI..Ea'_.j

Q15

Evaluate the following :

cos™! (cos 3)

Solution

cos™ (cos5) \
= 2= e { oos - (chst) ~2n - B, IfE'-E[I..E'I?ﬁ

24

Q16

Evaluate the following :

cos™! (cos 12)

Solution

cos™cos12)
= dx-12 [ o057 (cos) = 4n- g if 65[3::,4:1]]

Q17

Evaluate the following :

tan | tan X
an (EH'IE]

Solution
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tant ( tan I]

>

]

[ tan (tans) - § -Fs—:[-E —n

Q18

Evaluate the following :

tan™ [:an ﬂ]

;

Solution

hode f < s : r an)
=== l'.-tar. (tans) = 68—, 'feé[i'f”
x
Q19

Evaluats tan? Jianil
iV

Solution
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tan~t Lanil
l 6l

Wea know that,

r—2 ,ifee ﬂ‘

2

2 ,ifee['—:,

tan~" (tans) = >
8-n ,|fee['z,

4

9-2x,.fes[_",

2

T
tan™t tan—,-]
e
Tx
=R
4]
X
3]
Hernes,
& ey o
an ’[tan—_— ==
6 6

Q20

Evaluate fhe fallowing

tar? [ i

tan —
=

Solution

_r
tarn‘l[ tan =
= s

)

n
4
%

2n

-

1

Q21

Evaluate the following :

tan™! (tan 1)

Solution

w

=

n I

[ tar* (tang) = 8- 2

Ch 4 — Inverse Trigonometric Functions
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tar~ (tan 1]
=l v E (a0 8) - 8 |'F-—:|£[—1T-‘,f:]]
Q22

Evaluate the following :

tan™! (tan 2)
Solution

ka2 |l tanz)

Ik 3x
=220 | @O [ENE) - 8- g, |F-3Et§.-:;-U
=AY |

Q23

Evaluate the following :

tan™! (tan 4)

Solution \
N\
tan™ [ tand)
_ 4 2.
Cde T e, c tan L (tan ) - Bk, if 6 e| St
1 [ ( | T E[E ED

Q24

Evaluate the following :
tan™ (tan 12)
Solution

tar™ {tan12)

-12-4x o] At (rang) - 8- 4 II:E-:[?-'_—:E. Er_--“:JJ

Q25
Evaluate the following :

sec (SECEJ
3
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Solution
gec [secf
3

(3

I
3

Q26

Ewvaluate the following :

sect [secﬁ]
3

Solution

Q27

Evaluate the following :

sect [sec EJ
A

Solution

Ch 4 — Inverse Trigonometric Functions
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Evaluate the following :
7

secl |seclt
3

Solution

Evaluate the following :
sec? [secﬁj
5
Solution

Al O
sec | secT}
-y

)

o
(1]
']

Q30

Evaluate the following :

wfef )

Solution

Ch 4 — Inverse Trigonometric Functions
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Q31

Ewvaluate the following :

secl [sac i
a

Solution

[
w
-~
i
-
|
w
0w
)
P e
=
R
e

Q32

Evaluate the following :

sec! | zac on
&

Solution

ol
sec?t [ BaC —“_SI
: =]

= i {5@1‘. dx+ ;”

L]
(0]
i
]
1
LA
e
“i
il
L
T
LA
[
- -

Ch 4 — Inverse Trigonometric Functions
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Evaluate the following :

cosec? | oosect
a
Solution

cosec [msec f.]
4.
='togec?t lnﬁ:l

Fe W

Q34

Evaluate the following :

oo et [r:og e 3—:]

Solution

el

: :
cegect [«;:o:; S ]

= cosec ? [-sﬁ)

cosec™ (42)

x
w2
4

Q35

Evaluate the following :

cos ect [oosec %)

Solution

]

~
»)
i
0
o

Ch 4 — Inverse Trigonometric Functions
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Q36

Evaluate the following :

-1 [ j.j.T[)
cosec™ | cosec——
Solution

- n
Cosec ‘[cosec-l—-l——]
. & )
-3 - I.
- cosec™t C':::ec{a:- -]]

= ; n \
=tosec © CCS&C(‘:-]J

- togect o;r:sec[

1
R

Q37 ’

Evaluate the following :

cog e [cos ac %j ¢

Solution .

I

O

Q

&

0

"

"
gge——
ﬁ
o
(2
p—
&)

-

'
M =
S —
—

Evaluate the following :

= S
COS ac COSec| = —
{ ( 4 ]}

Solution
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Q39

Evaluate the following :

cotrt [r:ol: E]
3
Solution

cot™ [mtg]
= cot™ [43]

Ll =

Q40
Evaluaiz e following

cot™ [ -:otil?T[J

Solution

F \
oot | aot ﬂJ
3

L

2 ()
Cot = Cot| o+ =
=)
) ¢
ot [:r:t ED
L
ot |
)

x
3

Q41

Ch 4 — Inverse Trigonometric Functions
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Evalugie the following ;

cott [ cot 23 J
4

Solution

cotd ;(r_m. ;—t]
L 4 )

- ot "c-:xt |:'er ;‘J]

cet[2))

-1
=coL*

X

ENE

Q42

Evaluate the following :

oot [cc:-t EJ
o

Solution

Evaluate the following :
™
cot™ doce [ 2%
3

Solution

Ch 4 — Inverse Trigonometric Functions
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cot? {c-:ﬂ: .,

}.
- cort [ oot 30~ g]}
[

Qa4

Evaluate the following :
cot™t {l::ot [&]}
4

Solution

()
cat™ {c %lt[.Sx + —:]}
-t ({2

-

oot~

SNEY

Q45

L 3
Writa cot™!

Solution

i | > 2 in the simplest form.

Ch 4 — Inverse Trigonometric Functions
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- i
e

Let, N = 3s8C8
\

: -1[ <
cot
\ *}32 et 8 -z="

- &
@ COTY | e ——

a* (sec‘zc‘i - l}

= oot™? ——L—
Jran‘r?

= cot™! (c0t8)

[Smme, se=f8-1= fanza}

-9
g x
-sec™! | =
\a
Hence
{ b \
\ ;
:ot"| = i-eec“[i]
\YN" =g ) 3,
Q46

Write "'F:I'I_l{-\c f--u'11-:~f2] in the simplest form

Solution
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Lan"{x +J1+x’.

Let, x = cot&

tan~? [cau Jl - Cotze]
= g [coza ¥ stecza]

= tan™' [eo18 + cosece]

it 1 +mse]
sné

=tan™!

oSl
=tan 12
sIng

2

=tan™

= tan™' {tan [1_5 - gJJI'

f‘ole'
[

—_—

Hence,

Q47

Ch 4 — Inverse Trigonometric Functions

{S inca, 1+cot® 8 = cos -ac*&}

{Smce, cote= 250 remga L
I siné sn@

. i i .
Sinee, 1+ meg= 20958 s < 23iN8cos8|
2 2 2 j
g L\ essBy > ?
JSmm, cotidt I8 ™
L S=in 6P /5
3 £ e ¥V
{Smg:e. 2815 -_taﬁ{i- c‘{J}: of
' S )
0\’\ : > 4 3
{Since. LOMEN % =B = mr‘.\'}
N\
v v

Write tar? [JI-H-’ - x}, ¥ =R in the simplest farm

Solution




RD Sharma Solutions Class 12

Ian'l{\fl tre T x}. xel

Lat, & =cots

tar-'l{\ﬁ + COE° @ - u:nt.:-}}

= tar! (osecd— cutd)
1-nsd]
= I‘:_-',r|_J illr
and |

zsinia [

zsirts |

d
i
i

(

[}
M e Sl T
Uy
Em =
o

I ey, LT

]
t
A
3
L
v}

W 0o

I3
w
=]

I
I

ol
e
o

| =
]

]
e
|
3
£
A1 X B

[
T

| et Ml
8
4
%

Hernce,

alf = i
tan l{‘hu"'i"—-‘-'}=3-'.ﬂl' Ly

Q48

B

Ch 4 — Inverse Trigonometric Functions

['.-Thrll:E-. 1+ cot® #=cos -a.::ﬁ'}

1 coséd
[Smr;r:, COSECH = —-, TOlE = '?5 }
1 sind S1nE |
. 2 .
{Eﬁlnm. l-gos8= EE'{ 2 , SiNG = EETH mf&}

Sinoe, 1ENE = ———

_{ ng
coss |

[E.mu:e, Cotd &y =@ ot .'-.'}

. £
Wirite tan"{$}, » &0 in the simplest fomw

Solution
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lan-x!\l_if*’_-l}l v el
~

Lat, v = tané

an_;_“‘.+tan:'8-l}

‘ tany
gEc8 - ~ =
- tan-t [58C8 1] {SIHCG. 1+ tanc g = se-:‘&}
tan @
1-cos@ cose i 1 ne’
= tan™ {Slnce. secll= ——, tang = L _l
T sne i cosd cos#
Sm‘@
—a it s 8
- tan Sinoml <058 e S0 . dnp . eNRLLE
TENE mse mc oass 2 2 2
2 2
sme
o3 2
= tan <
Los8
an
= tan ’["3“ ] JCunco, Sné tane}
2 L cos&
8 *
- étan".v {Smt;e. tanfe y == tan"x} )
Henes, » ’

]
I I

~

3

Q49 .
w 4
PPE
Write tan™! {LH}, % = 0in the simplest fdrm”
& N

Solution
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tan~'
=

e +1} .
—_— =0

LEt, % = tan g

h F I l
p— Ji+tan 8 =1
tan & i

= fap secf 4t
= tarn #

S —
]
rlE
|
1] =
o
3

Q50

write tan! J32 X

a8+ K

Solution

Ch 4 — Inverse Trigonometric Functions

Sinee, 1+ tan< &= sert ﬁ'}

1 zing
{'SHTF_F.'_ sEpCf = , ken& = I
cosd casd

-|1 ?onst @

Since, L+ cosil = —— ) ?Slnamfﬁ

[ B B

-‘:TIFIE'}

Cosd |
sl _f

-|:.=||n':;5. COtE =

)
Sines, mté = tan E—'H*Ev
.|

) 4
\

fSin-:E-. tarid = =8 tan x‘}'

.

, - <X <& in the simplaseform.
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tan
Let,
, sin° @ 200s° 8
J'Smce. 1—£0SB == ; .+Cu58-+}
- [ccsn
= tan” l[tan J,Slnce, 20, . :en}
| cos
B a8
e [ 3 (%Y
- ~C0% SINCA, ¥ = 3COSE =& = COS —_
2 3 3
Hence,
T sl icus”(iJ p
2= X 2 - 'S
Q51
‘S
write tan? - a<x < a in the simplest form
—_—— i - ] "
a+ a5t 3

Solution
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-1 X

ia+ 222

¥ o= 3Ens

t;n"!l
ta

tan = @K < d

Let,

asing }
f =5ing ]
la+adi—sreal

tan'l. a5ng I
_9[144:955'][

— | .sing
|1+ cass

tan

-25|r|.5' ms&

-1 2 2

tan -
Zopzt 8

J'slna'
AN 2

cos 8

= tan

Hance,

B Ty
]_a+ Jad_g¥| 2 2

Q52

Wiite-each of i following in fhe simples! form®
PR .+\/’1—.3] 1 1
in—1]=—¥=- = | - -
vz 2 Z

C x <

'

Solution

Ch 4 — Inverse Trigonometric Functions

2
Since, 1- sin® 8- cos g
I

| . ZEiRS ensd Smsta
ISI.'!':E, Find = ,L mﬁ .IJ—l:cls-:?'—-"'mﬁ ]
e e = !-
SiTy |
-{EII"I:E_. -tanﬂj
oS

ﬁ;
{Emm, ¥ o= IS = = s:n“'[:ﬂ
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giri ! !-H +yl "kz-t.
R
Let, X = 5ing

5|I‘|'1 {5:n5'+ 41 - ~3||'|Ev:5'l>

42
= [dn8 +:ms8]

TUE

=

i 1
= 5 e 5"“5'4‘—?'3":'55}
2 V2
a - " e T
= S SIS COE = + COSBEN —
a4 .-'I-}

a5t j5|r.-lll5|-.- E]l.
| 4}

\

x5
al g =
El

T ~1
= +30 K

Ch 4 — Inverse Trigonometric Functions

{Slr'u:e, i-antd= ITL‘IE'EL‘?}

{Sir'-ce. Sinx oSy +eosK siny = sin (& + 5-'!-]-

Hernoa,
5||-|"1 ﬂ & Xopmnte
Vz *
Q53
. .
Write sin* '{-v:“- i -: ;' D=a <1 inthe simplest fgrm,

Solution
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> D<x <l

Let, N o= C0S28

et {\h +cos@ 41— cos 8]

Y { J+v+fi-x }

=5in

s

4 {\Fz Las% 5 £ 42 sm’el

- Sin
2

-1 IJE nsé 9 ﬁsiruel
(e

-1

I
- 5in sml.oosé' :cszsuna}

-

= s} {sm|‘%+9]}
- \.’ L

Hanecs,

Q54

1- " .
Writs an{E‘ tar ! ‘I.II +x iry thie sim plest farm
X I

Solution

Ch 4 — Inverse Trigonometric Functions

JSmca; 1+cns’a=2 cnszﬁ,]
[ 1-wewzsinte |

Sinee, sinx msy = casx siny =sin (v +¢)

{Elnw. cosdE N =B - —1—0&:_“»}
. I
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-)-.
sin’Z tan~ ,r—-— .
| 1w
f
o 1-x .
=sindsin™ 45 Stnes, 2tan' ¥ = sin”! ‘—\]
| =X 1 .\'-l
1+ =
[ 1L+ x
r 3 f1-x )
_\[Z + ¥
—sindsin™! [ 2= L
14~

14X 2
=\)|l-\’J1°A
= ,_..2
Hence,
5m|'2'an T B e
| Lvx |
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Exercise 4.8
Q1

Evaluate the following:
. . 7
sin [sm‘l —]
22

Solution

sin[sir‘r1 lJ
25
= ziq [ sin[:sm_l xj] = for dl x e[, 1]]
Q2
Evaluate the following:
sin [cos‘l E]
13
Solution
. a5
sin| cos™ =
(oo )
- Sir'n[air'n'1 %J[ oo = st t 4f1 - xz]

12
T 13

Q3

Evaluate the foilgwing

2¢
SiM [t.iil'l_‘ll - ]
i

Solution
| (P=| 24°
::Ill[‘(d.l T]
= sln[gn"l?—d} “ tan ’E]: ,qr-'lty.’]
y 25 Lp. h,
24

Q4
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Evaluate the following:

sin[sec‘l 17 j
=

Solution

smls»n_ * £'.]

{ =4
- sm[cm" £3 ] [
) 17,

15

Q5

Evaluate the following:

COS B (ooe‘l EJ
5

Solution

[ EL[C’CI‘E i JJ

= CEEEC

lun

Q6
Evaluate the following:
sec [sm‘l 12]
13

Solution

5,|r‘|':l l"‘]

[ <)
= sec| e =
_|I

L

Y
L

|

Q7

(1)

3]

Ch4-

Inverse Trigonometric Functions
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g
Ewvaluate tan|cos ' =
17

Solution

{ 8
tan {u:ns" 1—;]
/

= l 3 ]
=737
- tan tan"“ _'7‘
17
\
15’
-1 -+ 17
an|tan &
\ 17
15
- tan tan"—--]
[t
115
- tan[lan" —]
a
8
Hance,
tsnlcns' i] o
17) 8
Q8

Evaluate the following:

oot [ms‘l §]
5

Solution

it [-:-::-‘5.‘l

Ll L

~ootf a2
ﬁtt_mt i

=%

Q9

Evaluate the following:

4 24
cos | tan? 2=
[ 7 ]

Solution

Ch 4 — Inverse Trigonometric Functions

Since ‘s x « tan

.1[\‘1— A: l}

{Since t-:n(t-:m“.x) % iTa eF]

\
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e SRIHLIT l oos [ tar™ x]

Prove the following result:

_12]=£

4
tan| cos Z 4 tan™1 2
[ 5" 378

Solution

i
il &

o
i
-
EI
3
Ll
L

i
)
=

N | —_—
ot
5

ol
&
3

e

]

S RES

Lal| B

= E&n

el 1 X
aalll.

L
I
Ladl b

._
[
ud

- -+
E:
A
Mlq—l|;]
— Ll 4

(]

B

.
r—

=t

5

i
Y A R
o] &

bl
S —

3 3 5
\ 5 2 5-!1 3

Solution

i+ X

[iadr e

Ch 4 — Inverse Trigonometric Functions

By’
T-xy,

]

£
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R |

g3 ]
— o DO =
2

COs (EII"I

L

st [

)

o

o

)

Ll | m

. - _
= OOk tar|‘1i+ tan? J .

| Gttt
P b
[ (3,2 : : g
- eos | 23 || et )+ t&'r"‘[*,r:l-tan'l[%%]]

—
I

- bl
Q

] 1

=i
|

RN ]

L —
L —

|“'_| > ¥ 4
= [ =g 13 4 Y v
% v
Q12 R g
Evaluate the following: y
405 43} 63 29
tan|sint —+oos 12| = == 3
[ 137 5] 16 .
Ny
Solution R 1
5 43 N\
tan[mn T -] p SO0
13O, Cna
[ (D -1 [P
2in [—]-tm {—]
= tan| tan? l.i'+ tari 2] : ;
\ 2 3, _1( ] _1[;.]
COs™ | —|=tan | =
h b
/ 5 a
4| 1273 [ E x4y
- tan| tan o -q ......... @anT{ ) + tanm [y) - tEn [1.—)‘\7
\1-1_21 = .
21
-1 _1_2
tan| tan 4
v 9
683

1
[y
3J
——
Prd
3
|
A
E .
[
e 1)
R —
N—
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Q13

Evaluate the following

; R LI - o3
nloces™ = 4 IHJ__
- [.CJ A+ § AT
Solution
Sn‘u[cr..'s" §+ sm“..s:]
. 5 13,
[t o] -,[pJ
’ . sin - Lan —
[ 14 -1 5‘] (.h_ b
=gin|tan*=+tan™" —|... g
= AR)T b.
4 5 X
= sin| tan™ %_ o[ tant %)+ tan™? (y) = mn—;[l'fw \\/J]]
\ -.l-grﬁ/ ) 3 :
2t .
= sin|tan™ %J .N
, 9 “~ N\ v 4
=sin|tan™* 6—’_5)] N
S 16),
- 5“"[5'”"(6_—5]) ..[tan"[.—p—]- st [" ]] \§
65, By h
83 5
&5 N
y -~
Q14
Salve: !
cos (sin'l x) -1 -
&
Solution
1 1
E = ':D'SI:SII'I X]
é-co@(oos“ 1—;:2] .......... [ﬁin‘ix-m'Ldl—f]
L_Jioe
=
1
—=1-
!
2 - 35

o
1
I+
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Q15

Solve

I:EE{E sir [~ JJ =0
Solution

O= l-\.b{: sin™ (- )}

0= cos [Zam”l (24“)]

fa2 W
0= \’l-l\dff - 4 )
0= L-—("!;f.: - -Jl'f':)
4xt -4 +1=0

~ Py
=l 9.2

Qe -2 -2x° + 1 =0

2E (2:.~<: i 1]- 1(_;:3 = 1) -0

>

s - l:l-‘ =0

[:J -

ol

0

X=1%

Ch 4 — Inverse Trigonometric Functions

..... [Zsln'l x=sn"1 (;Jl—;ﬂ
0= u:os[‘r:os” m] oy

i sindx = cos1- .v.z.l
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Q1

Evaluate

Solution

cfer( 3)

;L

- -:r;s{— oos™t [5“‘5&]} ‘ [Qn" (E ] = cos™t [%]]
5 ._::s{u‘oe‘l[gg]}... oo (008 (-X) = 0O X)
Q2
Evaluate
sec{cot‘l [- %]}
Solution

5
sec{oot"[-%}

| S

7 —_—
1 m‘,:‘ F_','U’l
| Se—
W.—'

= Sec {~ oot~

]
v
1
5]
‘, 4
o™
)
1
A
WAL

Q3

Evaluate

(5}

Ch 4 — Inverse Trigonometric Functions

Exercise 4.9

.
’ 3

_,,[con‘i (—x) =—cot™(x) for all x (-1, 1))

l'o:«r" [E] - Sect

)
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Solution

- -nr{— sect [;'—;” [‘5".":~I (=%)=-sec 1("))
X Lf5Y o (K
= u-t{-cc-t [E } cot 1{—}]: T 1 [El ]]
-- wloot‘[-li” .......... [cot{-x) = cotx)
"1
Q4
Evaluate
1 7
onfes (-
Solution

Q5

Evaluate

el ()

Solution

Ch 4 — Inverse Trigonometric Functions
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cc-sec{ cor [‘ 172”

= z-xec{—.ﬁ3r°’[%] v | oot (=x) = —cc:t"('x))
-0’;01’.{ COS &C [12]} .\_:rt (p COSET [p/l.
- —cc:s-‘:-:{u:x:vsei:" [l—?’»] verpine|COSEC]{=X) = — OO5 BCX)
12,
—
12
Q6
Evaluate:
L4 3
()
Solution ]

3)
= -:os{- tan~ {%]} ..... [tar™ [-f)- —taf™ [)))
onf-cort (ASEIRCINRY O
= CoS {a:-:xs'1 [g } {cosf=x] =0t %) G Y

4
-z ‘
o Gy
Evaluate:

wfor (2}

Solution
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b
=¥
i
o
R

(cot™ (—x) = —cot™(

( b
L [=G)
sin tan [}3” el

art[4)-

il
= [§]= -i[r

5
-qnn‘mr _4__“-)‘1_‘
) 3 5

sind tan™ [

=3In {— r:an

3}'

,.A(I'ar]'1 [—x) i ‘tdﬁ.t ll))

l:'l

wsinfeait (g} s 5] )
= -sm{sm’ (é_g)} oo (SO {X) == 80 {x)

o5 3 (-%) = cos™2 (x
)

[ e

Ch4-

)
%)

Inverse Trigonometric Functions

=)
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Exercise 4.10

Q1
Evaluate
-:-_'-r_[-:-nrn'l 2 4 e :]
- 3
Solution

Q2

Evaluate

s
sin| tan™ ¢ tand i] for = <0
L

Solution
. 17
SIH[L‘:I"I_J' % & tant =
ey
1'\
4
= sin|-x+ tan™ A
¥
1- =
L
= 5|r|[—r.— kant [m}l)
T
= zin|-t+=
[-++3)
= =in|-=
2
-1
Q3
Evaluate
. f 1y -
smLtan‘l xatan ™t 2| for x>0
® )

Solution
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aiin[Lan'L Ea L.::irl'li
%

[

xS

M| -

Sin| m+ tan™?

1

|

sin [1 + tan™ [-:n]l]

)

- -1
Q4

Evaluate

c-:-'c[tar‘u':l a4+ oot a)
Solution

v:n:ut[ tant g4 cot™t a)

(g

=0
Q5
Evaluate
-:Ds[se:_l %+ -:\:EEI:_lx)I IR
Solution
cns[sec’i o4 D05 Ec_ix)
 cos E]
= 5
=0
Q6

ks

Ch 4 — Inverse Trigonometric Functions

If cosdx + co@'lyzz , find the value of sinx + sinty,

Solution
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[ 2 - ET X]+[W2- sin'1'g.r 1=T14
sinlx + sin";.' =[1-T4

sin Ty + sin"',' = 3[4

Q7

— - L - -
ifsin™ x 4 sin™ y =3 and cost x—omty =

Ml =

hind the values of x and v.

Solution
% 4 k4
-4 Mk S | el ¥ S GRS ||
=- V= (1
costx—corty ==l
i [if]

On sdding bolh the eguation

Mi+3in" - cos? y= N2

[ T12- r.rrs"y - :ai—"}- =0

:iri"'_f= T4

¥ = T2 4
an puthing y=1/42 in2™ smiafion

cos % -4 =111%

e6s % = M4 =116 A

x= ooalfiia+ Fib) N

x= coalflglcos{TliGsiniTidisn NG S

®= (%I M2

Q8

If oot [ms‘l 5 x] =, find the values of »

Ll L

Solution
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col(z) =0 means z =72, 3M2, SN2 ...

-::cus'1{3.“5] +sin"lx =nM + nr2
sinlx = nM +Mi2 - cc-s'1[3.-'5}
sin"lx =M + sin'1{3.“5]

% = sin(nl + sin""(3/5)) = {-1)" sin (sin”'(3/5))

x=(-1)"3/5

Q9

1727

-

. fird x

If[sih"‘ r.f + {-:ma:.‘i .<f =
Solution

[ M2 - cos % ]2 + [-::u:us"x]2 =17M2136

N2/4 - Neos™'x + 2{cos" ) =17N2136

Let, cos x=u

2u® - Mu + N%4-170%36 = 0

2u? - Mu-2N%9 = 0

18u° - 9Mu -2n° = 0

On factorizing

18u” - 121y + 3nu -2n?=0
Guf3u-2N)+M{3u-2N)=0 N
(3u-2MY6u+N)=10 s

u = -/, 2MN/3

ie. cos”'x = -1/6, 213

but range of cos xis [0, ]

% = cos{[1/2 + MN/6)

x=-1/2

Q10

Salve:

sin{sin‘1 %+ cog™l x} =1

Solution

Ch 4 — Inverse Trigonometric Functions
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Sil'l-1l:l.r5_l +[ M2 - Sin'1}: 1= gin'11
sin” 1 (1/5) + Mi2 - sin”"x = N2
=in ' (1/5) - sin"'x =0

x=1/5
Q11

Salve:

- o -
smlx:gﬂ:oslx

Solution

M2 -cos'x =6 + coz X

Mi3 = 2cos %
cos"lx = MG
X=+32
Q12
Salve:
4 ginlx = M- cos™'x

Solution

45in'1x+cns'1x=|'|

3sin” Tx+sin Tercos k=N

3sin Tx="/2 [gin "x+o0s T x=N1/2]
sin =11/

¥ = sinlMig=0.5

Q13

Solve:

tan L x+ 2ot % = 23—1

Solution

tan "l +cot =112 so the above equation reduces to

cof 'y =2M/3-172 =16
w=cofl/G =3

Ch 4 — Inverse Trigonometric Functions
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Q14

Salve:

Stan x + 3 cot 'x =20

Solution

Ztan o+ 3(M23=20N
2an” x=20M-3N2=nf3
tan =15
x=tanlf6=1/3

Ch 4 - Inverse Trigonometric Functions
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Exercise 4.11
Q1

Srove that ‘.an"‘[

==l | 2
+
L
T
5
1

T

ml"'

"
n
'
=
1

ot

i

o ——

Solution

= tant| 13 {Elnm tan~tx + tan~!y = tan? (:LV—”
- Xy

Hence proved

Q2

27 LR (63
Erove that s JL—I+ cost —|+ tan — =
i3y 5 i8

Solution
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¥ [32] ,[4' 1[63)
N +eos | =|+tan | — o
13, 5 16

L =g " )4-:0; .[%]+ tan"(?—f.?f]

=

- i3 1[5 -1 [ 63
Ltan ._2- + tan E +1an [E]
13 )
e, e
-mﬁ‘ﬁqomw%3%5m4t—]
5 4 16
12,3
(5 "4 ot 5_-';!] £
7+ tan _12x3 + tan ll. "
T3 AY N
{Smce tar? &k tar? y::u-r_:m' (* P] i ;D y w.band <y\0!
‘ vy £ |
3 Wi
o
- 20 |, ~1(63 £3°
x4+ tan 16 +tan (1 I o ’\;\o
25 O\
3- “ >
=t+tan”l--—-Jo!a1"[.—3] Cis 4
i6 \;"
3 £
=y -tan? [caJ«»tan" [—6—'J v
18 {3
) b -1
{Slnu.e tan 1—19}’ - tarni x}
=% ¢ ’,
R

Hencs,

Q3

Prove the following resull

=1

mn-fﬂmdg-mﬁL
i 4 9

N3

Solution
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tant(1/4+2/9)

_y 4 tan)
tar i/ d+Ean'2 /%= (1_1/4)‘2/9)

—r (17 /36)
(34 /36)
=@t (1/2)
Lettant (1/2)=6
tene=1/2
we know that tan 6= M
adjacent side

so if coposite side = L unit

adjaocsnt side = 2 unit, then hypotenuss = S unit
50 sing~ PPOSIe Side side

hypotenuss
sosing=1/5 Y R
» - %
soe-sm"(i/J'S')-tm'“l/d) o .
’,: | sé
L o 3
3 N .
A A > ’ * ¥V
Q4 'Q o
A\ L e f:
3 » 4. st V
p 4 1S N o
s R —f x= . & ~ %
Find the value of tan ! —]—tan 1( VJ ® \, N
y x+y % v ‘/..’>
a s
D -
- . l Q
Solution o *
» *s»
ANV

PR o, - v 4
We know that, ta "A~tan “B=tan 1( Ay B J:Jf' B> -1

Consider the given expression tar 3( )3‘3“—1( :;: ):

»_,i"_ Ry,
-1 Sl | AT
tan (—)—tan (—] tan {—\-—]
X 4 L% 1N - =y
v T+ 5]+
=tan-1( xtv+v1—vtx—w)
ylx +y)+ x(x -yl
=lan"(—"2 2 8 ]
2yl
=tan" Y1)

),
4

Q5

Solve the equation for . :

tan™! 2x + tan 3% = nr + BT,

Solution
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plven
2
tan™ 2y + tan™t 3 = i + % —{i)
= tan~? 2X+—3-§—]-n.v¢-3—f- Since tam by + tar by - tan™! i-'—f-] Ifxy <1
1-2x5 x3X 4 . 1-Xxy y
-:[ X ] 3% o2
= Lan S |=hNr+—, G5°< 1
- 89X
14 s
- '_krztdnlmv-f-a_ Gx“< 1
1_6"-.
= R
1-6x°
= Ex - -14852, Bx% <1
= BXToEx-1=0, ¥ <>
=]
- BYR B A N1 el =N
J 6
= Ex{x = 1)41(x-1)=0, - L oxes
' g6 3
o> [x+1)fr-1=0 , .
= Gy +1=10 or N=1=0 » 4 A& y
1 . AR
= N = —-—=0r Ne ] >
(4] e ¥V
4 v 4
1 A >
Since .w-lcl-—-. ‘1—] . "
N5 B N\ =
So, x=1|snotroot ofthe given equatien (i), N
s \ v
SINCE, N
P () 1'J =
g 2
So, o |
K -é is the roat of the gien equadon(l),
0‘ /
Henes, 4
1
N - -
&

Q6

Solve the equation for x :

tan™! (v +1)+ tan™ [*=1)= tan~t 2

Solution
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Given,
tan™x + 1)+ tan ! (k- 1) = ran'lqi == i)

e _ Tk
= tan [w-‘= fan™ 8 [w=1yfr-1}<1

1-{w+1)x-1) 31"

-

]

x =y

i:v"lnce tan L +=Erl'lj.f = tar ! S
1=ny I
= tan! 2—): wtant L {9\'3 - 1}|-: 1
1= [x*-L] 31
e 2 -1 8 2
= tan™t| ——— [~ tant =, kT < 2
. [E—x"+1:| 31
— B sy =il gl
F—w* 1
= Bl s fiZr—16=0] -yFex <y
= 4243y “B=0, -\E-:n-:w."é
= dxw +B)-1(» +E) =0 N PR -

= [4x —1)[x +8) =10, e

= ¥ o= E ar »=-8
4+
But, - {—-.,E_. ﬂ@}
= # =815 not root of the given squation (1) Nad
For N o= 5 - {—1"5 -,IE}
= ¥ = ;r is 2 root of the equation (1} N
Hence, b
1
W o e
3
Q7

Solve the equation for x .

tan~ (v - 1)+ tantx + tan (v + 1) = tant 3y

Solution
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.
Given,

tan ™ (& - 1) # tan™ & + tan™ (4 +1) = tant 3k

= tan™t (i - 1)+ tan™t x4 1) 4 tan™tx - tant 3k
o [a =114 (% +1) 3
= tan —f-—vl-:—--— reanta = tantt 3y
1= [a-1)(r+1)
Since, tart x ¢ tan by - tantt lﬁ] (FTES!
1= wy
-1 &x O COTRTETRI, ]
= tan [T1+tan ¥ =tan" v, x*=1 «1
L- w41
= tan"[ i'h-ﬁ]a-tan“:-.:tan“a;“ R
2=
2e 5
= tan™t 2'*’—, = t5r 3k, — =<1
[ Do ] e -
=
22"
-Eh‘-lﬂﬁ'-.'ij.]
= tan”}| —22X e tantax
E—l"—?:«" )3
- =
= ] it =fam V] 2Rt o ot o
| 2~ 37
.3 P4
&
= ~ x = 3N, E‘G’z"; ?
2=
; i p 3 g2
= 4y -k =D —0Ox~, ¥ -rE
= oxd_ P rav-md =0 29
= B -2x =10
= 2 [ax® 1) <0 ¢
= =0 &= %. .w:—;..: all eatisfies ¥ i..%m
e w i, = >
2
Qs

Saive the following equations for x
)( 1= x ) 1 1

tan =—tan ¥ =0, wherax > 0

\ 1+ 2

Solution
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=2
ien
vy 2
X~¥

’ tn ' x-tan ' y=1un

—=ton ' T-tan ' x tun ' X
] + N

4
x 3 i
>— tan "
=

] ‘
=un x=
s

Q9

Solve the equation for

a7 | - i
cot w —cot™ (v +2) = 5 where ¥ > 0

<

Solution
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Sivan,
oty -mt‘l(xvz)-%, wherg x > 0
<
= t-:n“(i]-tan"[ - )-i
X XN4+2 12
i_ 1
5 B X N+2 | &
O 1 12
N »"*2
N42-X
= xix+2) s
.n-{.\'+2§+1 12
\'—A-_(x+2} ;
- _,2_”3.1[1-1]
NE42x 41 3 3
5 tan ¥ - tanX
= — = 3 -
(x+1) 1»tan-3:<tan-;—
> Y 2
(v+1)’ 1+ 43
g 2 _JA-1 i+l
(,\-,,.1)3 B34l 4
2 3-1
- := 7
(r+1)" B
= (x*1)2=(\5+1)‘
= ..-.1-:(\{3'»01)
¥el=yBalor O xélasdi-r
= x-=J§+l-l or "=—~E-2 :‘:
= w=4f or

" ;_(\5:’_2}‘. :.
¢ ,

-
;

»d

Givan, x » 0, so

=3
Q10

Saolve the equation for x :

tan™ (& + 2) + tan™! (x - 2) = tar™! [%], =0

Solution

p

Ch 4 — Inverse Trigonometric Functions

ISinoe oot} x = tan™! %}

[

{sinm, tart i - tant y - tart _L}
Ly xy

taid- =ng |

{Smm, tan(A— 8)“‘:.1+tan Atans |

’

P -
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Given
8
tan™t (x +2) + tan (x - 2) = tan™! [7—,:]‘ x>0
¢ 2] [x -2 - 1]
= tan™ Fe2+{x-2) ] tan™ §_ Jsince. tan~tx ¢ tan"ty - tan"{._‘lj
1-[x+2)[x=2) 19 1 1-xy.,
= tan"[—i:— = et 2
1-%%44 78

. 2x. 8
- 5-x* 79
= 40~y = 158y
= Bx? +158x - 40 =0
- 4x2 4795« 20 =0
= 4x° 4+ 80K —x -20=1D
= dx ‘.i‘+20)— ll.l‘ ?20):0
= [(4x-1)(x+20)=D
= (-3,(-1]:'3 or N+20=0
= X o= - ar X= =20

.‘ P
Sinee, x » 0, so

. o

Xe—
4
v 4
\S
Q11
. ‘S

Solve the equation forx £

tan 'L atantE o Den e
2 1 4 ‘E

Solution
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Given,
t-an":+ t_an":.a_‘._ 0e ¥ <fb
2 ER
IE 3 .
- tan™| =3 |+ L {Slnoe, tan"t x dtan™t ¢ = L—’vn"l o L I]
1-«\_.:_ 4 L 1‘-"5".,'
L S
Sx
- tan™? F, -2
(6- x* s
16
-1 Ex ] X
=3 tan = | =
fi—x* 4
5x =z
= e - 1
6~ x* 9
5x
— _=1
H=-x"
= SX =6~ x"
- T 48x=6G=0
= ¥ hEx-x-6=() O
= (¥ +6)-1(k+6)=0
= (x+6){x¥=-1)=0 :
= x=-50r =1 b
\S
But, 0<x <5, s0
Nl N\
4 N\
Q12
Salve the following equations for £
=23 2, N
tan'd[Lh Lan-“[Jf ]-:’E ¢
=] i+ 9,

Solution o0




RD Sharma Solutions Class 12

__ i > -'__i.\
I:arl'i('r £]+ e —J.. x
=4, R
([ =2 x42
+
= tan™ o T T
2 4
-
\ g’+-
(L= 23 4+ A (3« 200 - 40

(x - 40 + 4]

= T 1 e )
| {x—a)x+4) .
i[O =2+ ) (x4 Dx=4)
1=

= & ({x—»ﬂlx+-1ll—l.’x—"]fif+2]
5 it C42x-B+x°-2-8) n
(2 -16)-(x*-4) ) 4

gt [22-18) _w

12 ) 4

Q13

Solve the following equations for x

Ch4-

]

~

Inverse Trigonometric Functions

tan™ (24 x)+ st (2 x) = tan‘léawha‘ex <=5 a,x>5

Solution o\

(r.."‘r_"'")

{1 (2+ 1) (2- %)
/

1 “

a7 = tart2 /3
<=3

4/ -3)=2/3

2 -3=6

Q14

Sum the fallowing =emRes:

Solution

o+ tan?

>

-n _1

{25 L
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a2

14200
ah _ 5Ly
[ = ran".._.______(& il
h - 13 ‘-__.n:;r-!
- r_ﬂf'l_:;" - lar'-l;,n-l

tan2- an i1

T. = tant4- tan'2

Let T =

£y

Q
=~

"

Ty = tan™2" - tan 2!
Adding dl the terms we get
a2 ~ tan™

tan™ 2 - /4

Ch 4 — Inverse Trigonometric Functions
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Exercise 4.12

Q1

Ewvaluate cos| sin

L 5]
_El" —
13

]

Solution

L 13
[ 3 |I (g 2 g I X 2 . -
= cos|sin? Eu;— L'J__?] +ﬁ'J1_ {%] [Sl"ce sintx #sinty = sin? Jn.,ll—:,f2+yu"1—x2]}
[ 4f2 12 & 4
=cosfsint |22+ 22
| 5§13 13 5
[ [bh]:l
= cos| sin~t [ 2=
L =}
[ ([ (5o || -
=cos|cos™t| L - E] [Ei"m sinly = n:::ns"{«,fl—x‘ﬂ
L . : .
[ J_]]
= cos|cos™t | ==
e
- 22 {Eir'n:he cns{cgs"x}— x =x [0, 1}
Hence,
cos ~=.in'1;+'-'.n'ji_ =£
L g 13 G5
Q2
. 63 . 9 ;3
Provethat ein™ —~ =sin™ — <cos =

65 13 ]

Solution
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1)

12)

<

Henee from (1) and (2], sin“g-—-sin"
6S 3

<

‘-

Q3

Prove tan™

A

63 :
— =8N — s
16 13

Solution

08~

Ch 4 — Inverse Trigonometric Functions

Sincecos 'x=sn " Jl-x°

LAl
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12

3
Letsin' —=ua. Then, siny =—=>cosxy =—,
13 13 13
S e
Sy =—=x=ln" —
2 12
i3 s
Ssin' S=tun' A1)
13 12
3 3 Kl
et cos ' ==y, Then, cos y===ssiny=—
5 5 5
4 o
Lumy=-—-=y=1un -
3 3
3 4
Seos ' S=tant — 2
3 3 (2)
Using (1)and (2), we have
T 3
RHS. =sin ' —~cos '~
I3 5
S Y
= 1N pcmn': [ PN
2 : £
3 ) N ¥
ot - ’}.' s\’ sé
‘ l, ‘ " ) 1 ‘.+.‘. g ,.‘ {0 :
tan = ty Cx=tan V= lan Y & . &)
5 4 > & 2 R
12 3) - VW A
= . g {’ e ¢ v
s
,1‘ 15"‘8 X ,{ - :s.’l:‘
/ A o3
L3620 Q be N ‘ 2’:) /
i 3 © 3
l(v v 7 o/ 3
1 HS N8
- '.ll..\ .“ .\M
b
\w
“ A{ol

Concept Insight: O
AsLHS istan expressthatsrms inREHS in the fpim of tan*!

£9 9
*0 on
Q4 &
<\
» IR
9n B -)1 8. 12... 97N
Prove — —iin" was—sm™ === o/
8 4 4 3
Solution
i
LALS, = :‘ sin ';
—"(“—ﬂ'n : l]
412 3
9 0 )
=.—‘<(ws %] . we( 1) [sin x+eos 'y gjl
3 s
Now. ler cos ! : =x. I'hen. cosx= ':nin.t: l-[ l] = i:
3 3 3 3
. 22 N 242
X=3in = o048 ' - =sin
3 3 3
/;
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Q5

Solve the following

sint %+ sin? 2% = X
]
Solution
sin x4 i 2= 2

P
b
=sin™ 2x=sn™ £ - sin %
<
3
=sin™ Ix = g™t ﬁ 1-x= =l -—
2 4.
=2
=2a | BhF -2
2 2
5 [3 3
:.:.‘x--__.: l—\'
2 P
-25<2-:(1—x1)
e R
D28 =3
...th-i
2=
) 1 i
— X =)
o 2\7
Q6
Solve the following i
_ 1 A T
costx+sinti=2
2 B

Solution

Ch 4 — Inverse Trigonometric Functions
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» 5 n
- _s]'+‘.ll’l‘:=—_
2 0
/1'\ —_—
= sin :-b'f-ll:J‘Sirrl{\fl ’)
< “
« X 1 J
ssint Z =sin? :J~,'1—:-r -4J1-
C'_‘
XX .J;)\h—':‘
T2 2 2
3\};’ "»2 ~
= — ()
>
;xh-nz—'l
=D X=x]

Ch 4 — Inverse Trigonometric Functions
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Exercise 4.13

Q1

1f gos™t % +oost "E' = &, then prove that 8x% = 12xy coseor 4 = 36507

Solution
Given
cos? Zaoost L
S L)
: A2 | :'i PN,
cos|= "!;—_ 1—[%] \I'I—[%] ]=r.|. ISmrﬂ cosla+omsly = cas™ [A‘}f—\.li—:;:-q'll—v‘-l]
P (=4 r a

Xy - B005E = A= X2 = 2

Squanng both the sides,
ifxv—ﬁn:-ﬁ.:f’: {4— .t':“l;—ju'z}
w5 ® 4360055 - 180y cosE = 36 - Ox - *’r'r2+.5='2.'r'2 N\
g ey _ e fpd 38 x ¥ 56 cos® @ wdowy wie =0
Ox® + 44 % - [Pxv oS T - 'jﬁ{I - Cﬂﬁzrr.} =

- e e |
QN e dp S = L2xwiose - JoEinT e -0 \

xS 4 gy ® = 120y COSE = Fhcinda 3

Q2 \

Sotve the squation

- 4 b
cesd Do
%

Solution
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I G B R 1, L
% b 3
ccs“?ocos"}-oos"gooos“g-
3
e 1-i 1-_1,_ - cost| 2 1--b—_ i
*® x& a X o B¢
o l-%’x-i,-l— o
X X g X ' x
A1) 2
T )
%= a *® h*
’l-_ai"',-_l‘]-[,-zi“][‘,-i]
N ot =3 |
1 & 1 i1 b® 1
ISt =l=itg-—at=g3
F x= x5 B &=
- S G
2 EoF R
(b2 - )% = 2 52 ) »
x? = 5% *°
l‘ab "‘ ’
v 4
+ 5
Q3 .
Solve "\'
PR
cost Brecaele t 2
. . -~
Solution
cos™ Bxs cos™ x= = 5\

cos™ [\BY: -JITE_JITZ]-

Bt - a2 - =0

3t = 1- - -33 4

At -1=0

}
—

I

Q4

Prove that:

4 4

412
COE 7 —+ J05 =
5

13

4 33
[ —
65

iR

Ch 4 — Inverse Trigonometric Functions
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Solution
cost 24 post s
5 13
cost| 4 12 [ _16 [ 1aa
= 15513 v\ sy TEs
_4fa8 3.5
= CC8 — . W e
65 5 13
o =
- LS 1 4-"—&
|65 ©5
- II;‘:-l \—:—:"J
55
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Q1

1
Evaluats tandgtant=- —
-5}

Solution

)
|
- tanqtan™ —& - tan* (1)
I 1-[21
5)
- tan!tan“‘ - tan (1)
I &
- tan{tan"i- tan"l-l
12 f
. \
.
= tandtan™? 1"5
1+ —x1 [
\ 12
B I
= tandtan |22 |4
Al =1 17
12,
- tanltan" ‘-l]
1 17
“T17
Hencs, o
!ar|j2t'ar1”i-: =5
| 5 4 17

Q2

Evaluate the following

tan[l sim! E]
P 4

Solution

Ch 4 — Inverse Trigonometric Functions

Exercise 4.14

Sicne 2tan™? = t.sr."[ (2 ,J}

e

v 4
\
JSmce @n X - tanity = tan} :(—]
L 1+ &y,

.
"N

£5mce \'an(tan'l.\'} =-x iIfxe .4}




RD Sharma Solutions Class 12 Ch 4 - Inverse Trigonometric Functions

3
.’_EC iilr‘l" — =X
2 4
3 =
sim = = 2x
4
sinax = E
B
7
COS 2X -é
1 .|3'
1| = =
L4 \[2sm 7
= tanx

N ’1- cos 2X
14 cos2

[
[ ) )

4_
=

%

-
-

Q3

(1 4
Evaluate sin|=cos™! =
2 5

Solution
-:lrn[-u:os'-‘i]
5,
ey
‘Sm{-;'gs'n-l ® 25 [ {Smce cos iy -Esm"lt\!—‘ 2* ]}
=snn!sin" g=3 ]l
| 10
=2 ’;C' {ance sir:{sin" .") =X 3s'n é[—l, 1]
Hence,
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Q4

Evaluate the following:

5|n| 2tar? %J + oos[tan™ ﬂ)
. . !

Solution
=3 lj s § % ~eel ta -1 =
blll[vg[dn 3.]», --b(tcﬂ \/3}
/ 4 \
= sin|sint —2— n-:o':[fos"i 5 _‘]]
14 : _ ‘\rl + 2
9),
o (12Y [ f
- ,ln[sm L-:nr c::elc:vs [-J]
X A3/, oy
12 1
~137 2
37
26
Q5
3 24 N
P that 2sin™" = - £ '1[\)
rove a 1K 5 A ]

Solution
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2sin 2 = tan™! [il
5 r ol
LHS =2t
S
g ( 1
-2 xtan | —2 Since sty = tan™t —
2 [3].- ] \’10‘\'2[
WJ 5
g
=2 tan! é
\5
-2 tan™ {?-‘J
L3
2:\'3 J 2%
=tan [ —%_ Sihce 2tant x = tapde
3 {3 ]’ ] Lo n® |
4
<3
= tan~t [ 2-
~1
156,
= 'an" [.2_4.]
7 Y,
=RHS
So
.
25|r|'l[—J = tan™ l“"] \
N\
Q6 :

i 2 T i3 1®
Prove that Ian'll Ly tant []- :"CDE_'[—- A—sin~! [
) F e EANA &

Solution 0
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- .
LHS = tan"[iJ+tan" l:]
3 z,
25 i (xry
= tan ! Sinme tan~'yx +tanty = [ J
1-&.3 1 1-aY
4 9,
g+8"
«1 26
Sl KT
36
o (12, 2)
tan [\36' ry
(1
= tan [E]

=i{2 tan™* i” "
2] z2) \ 4
1\ ‘ y 3
(1) N s I
2> -
=£ pos™ | —22 Sinee 2 tan Wa oo 1—”,‘
- N . N
‘f[;] 4
. \ R s
1= l o\
= et 4 \ o~
2 tg b ‘ y
| ) 9. \&. 7
: PR
- .1; ws.l [zx:) Z : v
2 4 5 N,
1 -,['3] R St
=—wms = K
2 5) 3
sa, \ 3%, v
1 <,
tan! (-]- Lan"(g]= Zeos™ '3) W
a) zZ 5/ 4N
- ..l_cns"[gl ': v
2 5, ®4
(4
- %sm s [.§] {Slnce cos™tx = sin™? (J] X “)}
Sa,

Q7

2 1 12
Prove that tan™ [—J = —tar! l—}
L il 3 = 1 [

Solution
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Dividing and mulbtolying oy 2,

s )

-2
L 161‘! :I-.EJ
= - I Y
2 2Y%
WE
4
=;l|df'v—l %
9,
tilan"[ing
2 3. 5
= £L&rl" E
2 5,
ta""[‘]r btan“‘(l-r:/-]
3 2 5

Q8

] g g Caof r
-] = ; AN | =] 2 [
rove that tan [_;] + 24480 [3] -

Solution

Ch 4 — Inverse Trigonometric Functions

{Snm:e 2 tan-Y & = tart f 2x ‘ ]L
\ 23 |




RD Sharma Solutions Class 12 Ch 4 - Inverse Trigonometric Functions

tan~! [i] s2tan [i
7, 3

| S
"
IR

LHS

(1" 1
tan~* -]+2lar-"[_
l? 3

ﬁ(l]
1 " 5 ] t ".‘.( ;
.tan"[—than" N Sihea 2ran"x-tan”‘l = ]}
1’ J—%
WE »
3)
. v a5
- tan"[lluan' [:--'J)
7 3 8
Pal8 Vie
- xan"[l-]J- tan"[-‘-]
7 4
1,3 :
- tan~t | 2% Since tantx s tanty - tan“[——i-”
l-i.i ! l-.\'y'..
73
2
-1| 28
- tan”t| 52
\ 22,
- tan~! (1) 3

4
=RHS Hence, proved

4
Prove that sm"g + 2 tan~t

| =
na| =

Solution
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+ 2
= tan™! % +tan™!
-2 1-
5/
|5
47 (27
- tan™| = |+ tan™t |2
g 8
5 J Q)
a 3
= tan~t —]+ta"" -
[:I 4
i 4+ 3]
= tan-1 a1 4
o *.3
3 4/
25
= tant E
u]
= tan'll:w:-"
_ T
oz
= REHS
So,
sint Faotant o f
3" 5
Q10
Prove that 2sin™ 2. tan! 7_=
5 31 4

Solution

Ch 4 — Inverse Trigonometric Functions

1-x2

)

. 5 -
ince sn"x-ta"‘[ and E:an‘ix-tan"[
1- %
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- 2'tan~t

bl o) polw

™ 2tan~‘[

g
=tan~t [ —3_ |- tar? [il

« tan™

tan

744210
-1 217
2174408
217
628
tan™ [ ===
625/

= tan

tan™ (1)

m ¢
= <

4 v

Hencs,

-1 3'}_ -t ﬂ]g
2sin [5. tan T

W=

Q11
i al a1 a4
Prove the reault 2 tan :om §-tm 3

Solution

Ch 4 — Inverse Trigonometric Functions

‘ G
{Smca a4ty = tan! [ }}
==

o v, ..
. 4 A&
N v
. ¥
S
X Y2
WP
3 i o %=
SIEE. t3" & — tan vy = tan 4
PR 1+ xy
» 0\’\ > 4 -
. N
IN\W
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1
& T W 7
- tan”! 3.-~Lm"é | Sinos 2tan x-!:m"-l—'iv-
1y L -]
'“igu
=tan™ 5 -mn"l
= s B
%
= tan = = tan
12 8
[ 5 1 ) R
=tan~t| 12 31 | Since nn“;x-nn“;,\'zun“_';\
3 )
,1_!_3 ; L ¥
10-3°
4| 24
e 563
96 /
413 96
=t =
\24 91
a4
-m.l:‘
\ /.
=RHS
Hence, Jtm™ 1+ ‘E-m":‘ >
b] s 7
Q12 S

Prove that 2tan ™

Solution ’
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Q13

al o .
Provethat 2tan™ — +tan™* —=tan™ —
2 7 7

Solution

Ch 4 — Inverse Trigonometric Functions

= S0 &
3 -1 o &KX

if»mcc 2ran™" X=1an ‘I—"
- X

& n - -i X
Since tan”' x-tm ) = 13 3
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= s
Since 2tan”’ x=tan 1—\7]

lv
=3) i x

r Loy
‘Smcetan ‘x+tan™'y =1m l—i

| i

Y | <1 431 O
Hence, 2t~ —+tan ™ —=tan™ — s & W
1 2 17

Q14 \ G

Prove the following result : . p,

i

Z— tan™t L

Atant iy
2339

T
3 ¢
Solution .

21 =g 3

4tar = - tan t —— R
5 239 ’

- <

1 1y 4
2)-4(2) X -
L = S X7 S O S Arar (x) - tait _i;;"‘_
1 -6

239

-

@En

o
Lsm‘l ‘j

1
it 120x
11

1_..

I

G

o522 '

L
‘3"

239~ )

\—-
Xl

tart [28561J

28561

- @n (1)

-

4

Q15

.3 v e S L -1 X
,.[tan x)=tan™[y) = tan [J-»

v

=)
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k2 = =
s =22 eagt ] b2 = tan‘l"—HI. then prove thatx = = i
1+ @2 i+b 1= & 1430
Solution
Given
S 2@ ) f1-82 A @
=in _|-ms —| = tan =
1+, 1+b* ) iI-x°
= 2tanta-2tan b u 2tantx
= J x 43 -x2) . 2x
jsmce.:tan’x-sm‘l = -cos’[ = | = tan™? ,]
PP 1+x" \I=x%,
= Q(Bn" 2-tan™t b] =2tan"t ¥
= tantz-tant b= tantn
2-b
= tan™t ] = tanIx
=
-gslnce tan~* x —tan~t y = tan™! l'—y.]
{ ' syl s
= dn comparing, we get R
a-b o o
1+ab Nad

Q16

SroyeE that
e ‘
tan“"[-l L }+cmt'1[l = ]-1
2% 2a Z2
\ -~
Solution
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i
v
“
—_——
pal i
S
[
by e
+
i
=i
—
s
ko
]
S

[1- %) ( 2x )
+ =
= tan~t = L-x7
1 l_-’f2|[ 25
=hy J ]_—x2
1ax® —2x? 5 g
EX{I—XE
- tan™t 3 -
Ex{l-x’ —EXI_—;( i
!
2x{1—xz|
R [145% 4 25(2}
=1 "
= tan™ [ea)
_.ET
2
= RHS

Q17

Prove that

i 2™ 2
sin| tan™t 1-x +oost 1-_);’: =1
2x 1457

Solution

Ch 4 — Inverse Trigonometric Functions

P
{Sirlue oty = tan~t [ = }>
A J

b

- XY
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_ o
sintan~t | 122" | 4 eos [ 2220 a1
ax Lx®

Ch 4 — Inverse Trigonometric Functions

X2
LHS  =sin|tan™ +pos™!
IQK
=< ban” - +2tan~' ¥ Since 2 tar x = pas-t [ 12X
lex°
q -1 - %3 ul 2y ] 2%
- n y'
sm[tan ]( = Jotan l;—;’ Sinca 2ta an =
[ 1-%%  BY
: o Y= 1 1 i{xey’
= cin|tan~t =E Sines. tan~tx s tanty = wantt | 1L
1-x2_ o~ ‘ 1-xY,
1- .- —
: 2X =N/
[Laxd-25% 488
. . 2*’(1-)"2)
-sin|tan™ | —————ou-
]
,sin[!an“ ()] N %
in[~ » @’
= sin 5] 4 R
\ N\ N :.
-1 s ¢
7 4 o
- RHS o
N % \ Y 4
Henece, N3
’ - 2 .‘ N
;in[lan“[b—‘v]-&»,ms"[l—'\,]]: £ R
2% 148 NS v
y PR
£ s. v
o/oi‘ 7 4
Q18
s:“ 3
23 2h +h
If sin? + 5t = 2tan tx, prov k= .
1+ 5% P Eifnq ab
0\’\’
Solution 7
Grven,
1 2= ] _[ 2b ] 2
1 = | . 1
SN |—— | +3NT |——= =2tan ' x
[1+a v 14567,
-
= 2tanta+=2tan b =2tan! Sints, 2tantx = sm"[ = ]
14X
= z(l.an" 2+tan"! L-} = 2tan
= tan"[a_'b.}- taritx Since, tanti +tanty = tan"[-‘"—'—y-
L-ab 1-xy),
= a+h =
1-3b

Q19
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»
Show that 2 tan! & +sin~ — sz conztant for » 2 1, find that constant

Lex=
Solution
5
2tan x4 sint =X
1+ %7
N
- 2tan™ x 4+ 2tan !~ Since, 2tanty - sin ._}
. 14+x*)
=dtart i
For x 21
= 4<tan™* (1)
=l
=3
=7 [Constant)
Hencs,
ooy [ 2%
2tanty 4sin™ | = ,]: rr 3
1+x°) 4
Q20

Find the vaiue of tan {E‘ msi[? ;m“il]
2)f

Solution

- "
3]
= tan~t 42 «.l.},
2
tant{1
= {1
i "
T4

Q21
Find the value of r.DE{EEG“J. +r..a*;£'|:".1{}. |21

Solution
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Y (R R .

cos|sec” x +cosec z.}_, lf|=- 1
= cos z Since, sec !y +oosec iy = I

2 2
=0
Herce,

cos [secl ¥ + coseclx) = 0

Q22

Solve the equation for

11 -1 1 - o
tan™t S+ 237! =+ tan! S tan
4 5

> |-

[= DR
==

Solution
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GIven,
1 1 1 1 «»
-1 -1 -1 -1
fan " —+2tan" —+tan" —+ AN —=—
+ 5 6 x4
1 2z 1 1 % | 2x |
= tan™t =4 tan™t 5} +tan 2 etan=—=T Sinoe, 2tanty = tan”( ZJ
+ 1 [1‘ 6 x4 1-x
{3
2
= tantlient S fitant it L X
“+ 24 & x4
\ 25
0
- tan L hanrt Sostant Lemnt Lo X
4 12 (a] X 4
1 5
i1 1 1 12
-1 bare a1
- ' Tutart L
tan 1,8 +har Stan —= 2
4 12
PR
{Since tan % 31zt y = an! [x ty ]Tf&y < I»}‘
= O
4 &
\ / O
1% 1 x ¥ A
-1 18 -1 -1 { o ad
2 —tan === /
= tan™ 25| +tanT S tan — == \ S
— o e ¢
q 4 N
32 1 n > NS
= t e ——+fn"l— -l—:— N\ % \ X4
ary [q] 3 +tan = v “‘0..\
32,1 > " .
3 R - Lo & -
= tant 286 [ pan i o @ty Since tan™ x + @y - tan! L] ifxy <1
_32 TN : : Sl 1-xy,
43 6 O
! oY
0.‘\ " 4
>  tan| 258 |, et . tanty PP 3
225 ® YR 4
L258. A 4
5 [N
= tan“[g—a—]»r tan~t 1 < tgarts N
226 kY W
o
23z | oI &
P s s A .
. éi‘? K&y |
= tant | 228X | _ tantq, — <1 Since tan ! x+tanlty = tan“l J ifay <1
L 23 | 226x ' y Ty T
\ 226x%
= 235\’-0-226- & 2358
226 - 235 226
>  23Ex+226=226x-235 x> oo
226
= 235x - 226X = -235- 226
= x=-361
Q23
Solve the equation for x ;
2
3sin™ 2—4@:15" Lo X 2 tan! EXE- z
1+x 1+x 1-x 3

Solution
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GIven,

5
- A= _
= yoran?

1+x

. 1
Fsint - oogt

ten?

2%

3[13 tan ,-._-: -4 {:—_‘ tan 3 y}+2 = tan~t q’} =

Ch 4 — Inverse Trigonometric Functions

(=]

¢

wila

2 T
Sines, 2t = tan~! 5= i il 5= ooe™t -
1= 1+x 145"
= ftan iy -8tan" !y v atantx - =
= staitx =1
3
= tapty =X
)
- _ 1
= tan’.r=tanl[?§]
1
e b PR
NE]
Q24 3
Solys the equation for v ; ¢
- = - ‘
-1 M =iy e 2 3
tan [1_"_1]-r,nt [—E;.—]-"E‘HRJD o
Solution R
Given, 4
*
. e :
- 2 | 1Izx")_ 2r
tan (l-yz]ocoz lzx 3.X>U.‘s
a2« o2 f 2 oF . [, . o by
= tan'{ ;}w_:m‘[ i]sT,x:,D {Smce. :ot’x=tan‘_}
1 -5 1-X <IN\ N4 ¢ X
= 2tan~VN 4 21307V N = 28 {SmC»e. 2an” = tan”! 1--9‘—-:}
-N5
o
= gtanty ==
3
= tantx - 2
- T a2
= tanix =2
5]
— f,ﬁl'l‘: No= 'Bn_l lT]
’ 3
= W2
Q25
) 1 ot 1 l 7 .
Evaluate he aquanon 2tan ™~ (anx)=1an"|2secx), x = —Torx

Solution




RD Sharma Solutions Class 12 Ch 4 - Inverse Trigonometric Functions

2an™ | sny|=nn | 2ecx)
4 I=inx
(1-an x

|=mn™ (2seex) Since 2tan™ =tan” | — ||

r

COSY - Cosx
130 X 50C X =50
tanx =1

r

L=

-

Hence the vahue of x 15 :

i : n
Thus, the solutionls x =nT+ —

4

Q26

X [.:‘rmsﬁ'+ t-']
= COs b Tl e

fan =
+b 2 F4 b 0nsd

Prove ihat 2 tan'l[ 5
LY

Solution \
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2tan". 20 tan?| - cost (__ems&-r—b]
a+bh 2 T la+bcosd
5-b, &
LHE  =2mn™t tan=
> [ b 2]
1-| =2 tanl . -
-1 a+d 2 o af1=-x*
- cas _ A Since 2tan™* x = cos l 5
14| 222 tanl : b
| a+b 2
1-[5'than29
"GGS-‘ a+b 2
2+0 2
28
a+b-(a-b)tan 3
- cos™! e
a=t+(a=-b)tan*Z
\ A0
a(!—tan‘f-]+b[l+tm2-€] -
-eos" 2, 2/ D3 \ 3 A <
‘ N ; -y / % 3
a[1+un'g]+b[1-lan‘gj 7" A
\ 2 d A A .,s >4 * ¥V
\\ 5‘,0 ¢:‘X\'
. \ 8 ..
Oividing numarator and denaminator by (14 tan"":2 , we get £ N g
24« f s
\ & .
€ N
) < as)
14 tantd - 9 v
2 +b h 7 o/ 3
1o..tan"§ &7
-1 v
= 55 , S
: P Sl
1-@22 "\ >
avb 5 R N
14+tan?s X N
\ 2/ 49 3
%%
D 28]
%7 ) 1-tan —
=ms“[‘%@*?] A Since cos8 = g
a+bcoss >\ 1+ tan2d
o“.‘v 2
’ 4
= RHS
Hance,
' J5=b & FCOSE+ 0
2tan’? :tan— -co"‘[-——)
[\am-b 2 Y \3+boase,

Q27

Prove that)

{ 2xy 1
tan! Lﬁ—s]’“””["}_‘ = tar™
2~ b, Xt -y*

Solution

[+
R= AL

)
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ean=t 230 !an“-.%iyﬂ- stant 2228 acdi=ax by, A= ay+hx
- b= XE-ys x* -8
.y 23 2xy
LHS = tan™! +tan?
22 b2 e )
Zab 3 2xy
sty .
- a2 =B 2Ty {anoa. antyetantly - tan"f—*i}
1_( 2ab )( Ry ] L-xy
Sy S | ey
2abyn?® - 23by? + 2xy3t — 2epb?
I s
N7 - T b3 by - dabyy
)
i 2 (b + xya® - aby - xy?)
'k 24 b~ 2abny — 3%y 2 - bix T~ 2abxy -
\ . o’ d
| 2av (e s -y oy ) N Y
(a’:-by)z—{azy’+b’x*+2aboey) "‘\‘, e s$
! 7 O
_ 3 N )
e[ 210% +3v) v - b7) W & 3
- z \ o NS
 {av —by)™ - (bx + &) N R
[ 2ug 4 ). ¢
- tan“‘ 0—2:}—2-] 3 4%58. b)&l» a‘v -§}Bﬁ' o bV = ﬂ'
. > a ‘ L N N
=RHS > N Qv
Cut
Hence, N 4
23 MEh 2xy YT i S
tan'[ - J+tan'( = tani| N
a° - bs ‘7(5’ ),, f&s,— FZ )\ "
»
L Mg
‘ £y 9
‘W
Q28 - ¥
R
For any 2,b,x,y >0, prove that| .\’\\’
2, 4 3abz-a°] 2, [yt LA . f 2az ]
= tan + = 1En - = tan
3 [b‘- =, 3 Yy L

whete o = —3x =by, fA=by+ay

Solution
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3 f3asp*-&) 2 _1[3xv"-x] f 2a8 ]
— £an , + = tan - - tan Aswe-av by, f=bx-3
3 [t)’-aa’b 3 Yoy <l - gt L d
2 _jf3ap?-27) 2 -‘(a.ny’-'x’
LHS =—tan = —tan"' | ——
3 [b"-aa’b a y? =3ty
bt -2 axy® - x?
= 2t b tan™! v
3 b -3ab | 3 Ve - 3x%y
—— LA b
v
Diwding Numerator and denominator af first funchon and
second function by &% and v raspectively.
3 (ef % xY
P ol i v T I 7 B 7
- :Gn'l P, s LTRSS A N +.-tan"l Y__,V_r
R 1-3 9]’2 . 1-3 "]‘
F -3
" 3 ¥ £ ‘;
=232 +-‘-{3tan“ [’i Singe, 3tar?x = tan~t [ XX B & *
3 b c3\ ¥ 1-3x° [ 4
. 82 <
y s <
=2tan"[3]+2 tan™! [1] .\ AN
n ¥ S8 s 4
AL 4 AN N
wodtant] T4 mpet | X A W n
{tan (b]' " [ J} 3 o(’ Q$ v
N L < ‘~’¢'¢$
a N S\ 2 3
—+= N } AN N
- 2eant ba 4 = {Sinm,‘ tan“-ﬁbiyﬁﬁ"*y- tan.t &)}
1—-5“x— A “j-{‘ “"‘ l-“y
& Y XY
ay + by S\t
-1 by .“XM
=2 tan By S \:w
N
| (oY ”“\:
=2tan™! [ay +bx] = N
o £y 9
Py ok 8§ W
=2tart (2 nee, b=, —av+dy =
2 tar [a) {S:“g,ay-» B, —av+by =«
N
; R e
2x2 N B
= tant | —& {since, 2ranty = tan"[ ZJJ»
=0
L o
|28 w?
- tan™ [ ££ X g
REAINC 5"]
- tan™t 2o
ai- 42
= RHS
Hance,
2, 38 -3%), 2. . 3‘{,\-’2—.\'0 d,[ 208
=N | —e s [ S fan™ | St | = tan™ et
| [b -3*p) 3 yo - ety as- g

35 = -3y vby, J=by+ay
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Exercise MCQ
Q1

Y1+ xt + 1=

|| 1 _ el
If tan"{ 1+ Lo }:n; then = =

sim 2a
sim o
cos 2a

cos a

= B I = =]

Solution

Comec! oplion: (a)

= Ta .—Ulm:_ m] =i
WLe x5 of1- xE_J
‘ul'i+ e —4J1 — %2
1.'r1+'>':+1,|f1—‘x"-"
Wl 33— fi —x? = Jisx®— Ji- 8

= Eane

2 — = tana
WL s"?.—\,gfi—'ri" »..II]_-I-T?— 11— 3
fext— ol i P e 1-? ’
2 X - L = = tana
14" =1+%
1-afl—*
—_—=lan X,
xJ.
1= J=5* = x* feisfls
(i—Yrt-ﬂﬂL:]‘=i—¥4

- 2¢ tanoe Mt anf o= 1= 6t

- tan+ <t mEnt e =0
Faf - 2tana + 3 tan o) = O
Lz 2tana

i+ tano
7 2taha
Il -

sac o
x* =2tenacost a

' - Zginmoosa - 8in2a

Q2
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a1 T
The walueg of t—:m{ooa e - | g S T F-
52 V17 |
V29
a o
==
b o
NE]
e 29
3
d 2
Solution

Correct option: (d)

Given thar to find tan cos"# -ant -i}

J17

. A | . 4
Put, cos? —=U and St — =V

52 J7
1 4

—— = c0suU and - &V
542 Ji7 )
= Enu= 7 and tanz= 4 o>
Using properties of trigonometry. >

—— g 3] \
tan {oos™! st —==} = tan{y -z)

7 52 Ji7 e

teny-ten@n 7-4 3 N

tan(y-z) = - aaad 4

(v=2) 1-tanyfanz L+28 729 o~
Q3 »

2 tan™ [-:ose-:[tan'1x} -tan :jl:l:-t'1x}} isequal to
a. cot™'x

1 oo
b. cot! ¥

c. tan”'x
d. Mone of these

Solution
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Carrect option’ (¢}
Put, tan 'k = Z

2 tan™ {cosec(tarx) - tan [mt"x)]

u
A

1
2 tan? {.—ose. (tar‘n‘1 ¢) - tan ran" \ ”
/

=2 ran“{cosec(ran":r.) = i}
x
=2 tan  {cosez - —]}
tan z
=) I T cos:}
sinz sinz)
1-tosz
= Ztantd——=
" sinz |
f_smzr“\
- 2tan™ -
2sin=cos =
< <

1}
I
-

-~

If-:os"i:+I:::ts"l=a.thenx—,-—'?w':sauﬁ: 3
4 b a ab b2 N

. ¥, ‘v
& sin"a

-
b. cos®a

?
¢ tan“o AN
4 col*o ’

Solution
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Carrect oplion: (a)

cos™ x + cost y - cos™ (xv ~J1=xE 1 - V")

- X S

Consoder, cos —+ ces = =

= ¢os™ 3'.,2-1‘1_51’1-}’_:. -t
a b as ES
J Jl—ﬂ-srcsu

=>gx-6—00°0t-"1— “

Squaring on both sides,

ﬂ)l)-(

2.2 5. 2B 2
e vensta- oan (1- 21 1)
S——+st e -——osa= 1= 1-=
ab® N ab ?, 4
X:V: 5 W ',('.‘ y: x':yz
2wt OS C-— S = — - + —
ab- ab g & 8b
ﬂx—_+l: ycosa--l 06" o
a & ab
=X Y 2 sa~sina
a & db
Q5

Ch4-

The: posilive integral solufion aiihe squation { >
ax=1y=2 ¥
bx=2y=1 ""
eEX=3y=2 %
dx==29=-1 & Y

Solution O

> ¥

Inverse Trigonometric Functions
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Correct option_ (3)

o

tan™ x + aos™ _ = sif

1+ y“ 1':‘

=U =005 = Y

1
,!1+v3 .,’lfvz

=

Let, cos™

Also, sin™ —— = VY =2 SiNV = —
’ JiD Jio

Using tngonometnc identties,

tanu = gl and tanv = 3

=yU= ran"i and v=rtarm®3

Consider,

Y o sint -

-.!1 + 2 J10

= tan! x+ tan™ == tarm' 3
v

tan™ x+ cos™!

. ;
Xt — p
= tan™! Y|atart3 2 w3
X
T
y 4
=:<y+1=,:‘ 3
y—x >
=xy+1=3y-3x . Y
L 3y-1 e
A= — \
3+ 29
[ Sy L O
Ut Vsl—«.'r.a \
b ®
Pur VeZ=x=1 Ny
R %
.J,_;_‘V-;\——).-—j ‘\‘>
and SO 0N ’
= Integral scluwons ae; x=1, y=200"

Q6

fsim!x-oos™' == g, thenx =

i
8

2
43

b, 2
_ 1

d. None of these

Solution
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Correc! option. (b

sint x—costx =

oA

x
-cost x-cost x - =
L]

a3 Nia Nl s

|
] |

'
(8]
g
@

|y N

~
o

Tis Wis
0

Q7

1
¥

5. None of these

Solution

Correct option: (a)
Put costx=u

sin [-:Dt" {tan [c-:vs'l x ]}:I

5in [col:“ {tan ()] ]
sin [r:ot" {cot E - uJH
sin E - u]

= CoEU

= ¥ [~.-oos;"x- u:x-cosuj

Q8

Ch 4 — Inverse Trigonometric Functions
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The number of solufions of the equation

b8
tan™ 2k + tan™ 3% = 315

3
-1

= I = g -]

. Hone of these

Solution

Commect option; {a)
barn™ 2% 4 tant Se=

2&,3\,]

._I:n _r_..|;q

= rar! [

'
= tan—
1-Ext 4

1-6x"
=S¢ =1=6%
=6t +B2-1=0

1

=S¥ ="=1 o —

L#] Nad
Sclutions =f the gven equabtion are 2

Q9 R

Ifow tan? tar-~] and p = L—.m"[ tcn‘;t] men 4

- s

2 4a=3L
b 3a=4}
7x
oL - ﬁ‘__
¢ 12

d. Nop#? of lhess

Solution
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Corract option: (a)
= tant [ tan '2‘)
4

»

= a-'.an"[tanln + f]]
A

= tar (-5 Z

B = tan™ [— tan (gn

/)

Pez

B

da = 44 - K(}
Fa3xzen .0
From (1) and (i)
da="7H

Q10

The number of realsoliffions alihe equation

3

a
b
d_ Infinite

Solution

Ch 4 — Inverse Trigonometric Functions

Wl OEZN = 1.nr§§.ir:f‘i fsinx), -z x<zis
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Cormrect oplion: (c)

S+ s =~f§sm”(s|nx),-n$> <x
=2oostx = V2 (-x-x)

=5 |oos x| = x

If oosx |5 positive then cosx =—x— X

[t does not satisfy any value in the interval [—x.—g)

for thie inetrve [— L :]

505
- <
COSX =X

It aives one value of x n the [-%,%]

For the Intarval [-—x x].

2f

-ODSX = T~ X

COSX=xXx—2 £

It gives coe value of x in the inetrval [% x] R 3

Two real solutions in the Interval [~ x] &F 3

\ %
S
Q11 ¢ .
WO
Ifx=0,vy =0 such that xy = I.th&nlan'1x+tan'1\; equals Sa . Y
o |
T N
a = :6 \‘ v
. ‘\. ‘ /

b, 2 o

C.-T ¥ 3 ~ /

d. None of thess e
Solution Y\

.5

Corract oplion: (b)
Given that xy = £

Consider,
tartx 4 &ty

2 mn-x(:ﬂ.']

I-xy,
=@art(-o) . (vx<Q y<0)
__x
2

Q12
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p

Ifu - cot {-J'ﬁe] ~ tan! N’tﬁr-] then, tar.l "Z" 3] 2

Jten @

2]

pt

-~

(o)
Tan

Col

(o S 2 Bl « 4
D LH

Solution

Corrsct oplion (3

u = oot ( Jtan e| - tan™ { Jtans
Put Jtang=2z

=d=cot! z-tanz

== 2-tar!z- tart z
2
syu=X-2tantz
2 3
:"tan":=%~u
- r u
:mn‘:a—-:
4 2 8
> \ \
x UL )
:::f'lf'l[—':]
N 2
= Jtans - tar«[—:'— 2] N
.-' c«
Q13
I'FCDE'15+CCG_]£=?,1:|'IEFI - 12wy m§§+9‘l,r’=
3 2 2 2
a. g N
b. 36 - 36 cos § o
c.18-18cos B

d 18+ 15 cos 6

Solution
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Carrect oplion: (c)

cos™ X+ costy - Cogt [x‘v - m‘ll- Vz)

:rc;s"irms"x 3
2 2
— x V rx s yY| @
=c '3' z2 '3' 2) 72
x| x'“' 2 we
3 3 72
2xy B¢ ,-2 "~ f‘i_vz
G &
: 8 — -
::»xv—DOOS%=J9-x‘2J4—V’
=
Takings square on both s:des
= hy* -szoos—oBt-ocs = [9-%)[4-y?
2 y B = -e = 2 - 2.2 5
= wfyT - 124y cos = + 36008 5-30-9y-4xfxy‘ A\ e &
2 Zt' 4 3 ¢ /5 '00/
=42 § ¥ - 120y cos® -x36 1-aw J / AN
2 2 \ Zs
e ¢
: ¢ *y
=452 4 Y2 - lEﬁ(yCO’S"g- 36{1 --—I.HE.OSQJ )
- “ . ’\‘\
> 2 ‘e “.;
= dx* 4y -lzwccs‘é-m—leoose
S
PN
Q14 P\
N 4
Ite= tan [ 3 JE taﬁ"[h—#] then o&p )
. 2 Aok X _\ﬂﬁy_ ] oy
K/
E \‘*“
A & '/: ¢..
E ~4
b 2
I
c 2
_‘[
4 3

Solution
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Correc! option. (3)

Er A 2‘1 ol
a:tar-’:{ =1 =tan"[ VJ
2‘,! — .'.' p‘ :;5'

a-p= o[ J-tart(227)

=% 3y
14 _:&xzi; 14
\ ey~ NS

w—f= taErr! \j.?‘]

a*{.\:tﬂﬂ"

Q15

Solution

Correct option: (b

f( }_} ¥ em,l Aamisaningi

r[&J 2 e:n""-l:. "
g

s
= f[2) e B8
= 7:’.. &
Tia
= F[—BTE] - giE
N,
Q16
tari 2o + tart .ém. squal to
|
b 12
g1
d. mone of these

Solution

Ch 4 — Inverse Trigonometric Functions
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Correct option: (d)

tarr - + £
11

4 l’i
St |11 11

) =
+cos™! é = A then 9x* - 12xy ces B+ 4y% is equal to
<

b. .36 sin"8
€. 30 $in"6 ¢
4. 35co3°8

Solution

Camecl opfion: {c)
>

e Ly st L
2 3

Wa kpow that

¢ ol
cos s costy =cos! i.w -t - 'g?). \

[ K =
oot | St X H_¥ ITH
[;”3 y a‘J g

Xy = -.h-—x:.;wn bons

%y — B s G- mm
[a:vvﬁr:asﬂ}z =[1- ‘{E][‘i - y¥)
Simplifving i you will get
Qxf - 12wy oo B T = S6EIME S

Q18

If tan'13 + tan'1x= tan'1 g, then x =

[43]

5
14
4/5

O0Ooo
=i £F =i

Solution
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Carrect oplion (b
tan™3 + mants « tan's

34

tan™ I " = tar s
==
3"' X -
=8
1—3x
3+ %=8-249x
25x =5
1
5
Q19

The walue of sin™? [Dos %JIS

o
e
[}

Solution

Correct option: (b)

[}
i .
=
L
F e W e N
]
i
# —,
|
i
e——

= Eir
_m_Zm
"2 5
_-n

1

Ch 4 — Inverse Trigonometric Functions
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A =
The walue of cog™! im& ‘:]4 sm'l[
x
3 2
T
b 3
10
e 3
d. 0
Solution

Correct option: (d

- cos [cos (2] ¢ s - [%].]
- cos* (cos(&]] - s (sin[3)
o EL | | |
3 3
-0
Q21

sin{z cos! [_?3]}5 equal to

6
a. 25
24
b 25
4
c 5
24
d 25

Solution

i

g

E-'.l:"lis .
=)

Ch 4 — Inverse Trigonometric Functions
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Correct option” (@)
gl il “ 2(=3Y
7o find sin {.-_-'-:os ’(—c—”

3
L(’t cos™ [—-] = y

-3 oS
ol 005 Y
=siny = 1 - cosdy
A_B.:
=sny - J1- —
4
=Elny-—£‘

]} 2sinycosy

Q22

If 8 = sin! {=in (-600°)}, themone of the possible values of B i3 \S

)
w9 MEA Ll

3]

a
w|

Solution

Caorrect option: (a)
8= sn'=En (-600°)

8- sin™ [-sin(60CF)]
[-sin{180°x 3+ 60)]
—smi[ {-sin(60°)} :|
-sm’[sm(t‘SCP

(4

3

B=zn

Inverse Trigonometric Functions




RD Sharma Solutions Class 12

Q23

? 2%

R

- 2 il 1-:
[f= 1[—J—4 !
= L4x* s 1+ %

then =« i= equal to

2

]+2t-an"[1 ]=

2
e

el

[

Solution

Correct option: ()

x
3

Ch 4 — Inverse Trigonometric Functions

" 2x ] 1= %? - >
3sin? Q‘XNJ-:&cos"[l x\]-r Q'uan"[ ‘T‘]gg

T4x* L4 1-‘ i=x* 9 R
Lat, x = tan s = 6= tan™ x ’ o

2tans } [l-tén‘sJ TREney) 2P

-1 . .| o

= 38N | ——— —— |~ dCesT" | ————— |+ 2itarn [—*_J-;'”
14 tan® e, 1+ten8 1-ten-5) 3

= 3sir (sin28) - dcos™ (cos 28) + 2tan (tan 26) - _; ¢

U

3‘(26-41.284»2:-:26-%

::-29-3 3

3

T

= - = £

L»)

= m S
:t,anlx--:

C' v " 4

Q24

If 4 cos”'x + gin”" x = m, then the value of X i

3
a 2
1
b o2
Ne
c 2
2
4 N3
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Solution

Comect oplion=(c)
d ool 4 SNy -

=3 s e gty =

. n
=TJ005 K+ =%

ol

=CoETH =

s A

=W - m's.f

B
3
b= B —-
E]

Q25

L T
+ LA
e ®

If kst

L% tarm' (7)), then the valus of xis

aoom
=

Solution

Correct option: (d)

tart 221 | g @S
| X

- tan™ (=7) 3

-:+l.._x-l )
G __X’l X = v-l —? )
4 >A+1" =1 # ( )

U
o
3

Pl
|
—-

X

%y xext-2xs1

= tart (.-’7)

=

g ‘. -):-()"- l)

|
{
v
.

) N
b
|
+
—
[}
-~
v
|
4

S L

=(uf—2)3-0

=X =7

Q26
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If cos ™1 x = sinx, then

Lxl

Solution

Carrecl option: (a)
coslx > sinly

Q27

Irma ARBC, if Cis a nght anals, then

f @ 4 b ]-
Lar r—]o(ﬂrl ['-’5'

D+ C,

w
DA | B Wi

Solution
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Carrec! opfion; (b)

tar™ -_a_-]. tar* [—9—]

b+ c+a

El b

—
—tart|_b+c cra

5 b
1= = %
+C C4 B

.-.

af ec=a& +b¥+bc

= tan 2
bcvbasch ea-ab
tan* ac+ 2+ be ] [-.-AAE‘-C f£ right angle at C']
bo+ba+c*+ ca-ab A\ =at+b?
= tan" ac+Cc + L/'_‘
bc+  +ca,
= tan™ (1)
z
4
Q28

Y
?] Is

The walue of sin [:1 Sir

- Bl - -

Solution
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Comrect option. {€)

SR l°|n"ﬁ
4" 2

crex=Vl-sr >

63

-

oS X - -

¥

s
i
8 X = —
8

Consider,

==

Q29

-;r:.t[-‘-— = o g 3] -
14 ¥

o
E
5
4]

anooao

one of thess

Solution

Ch 4 — Inverse Trigonometric Functions
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Correct option:{a)
L i
cot| =-2cot 3
[4 ]
Put, 2ot 3-x

1 *
ool " S= =
2

:b:ctE—S
2
* 1
=En-=—-
2 3
(5-200¢3)
oot | — = Loot 3
4

P
= cot| L - x]
!

Wye will find l'ﬁ"l(%—x] then m.‘{'?:— x}

b1

s
tan| = - x
(4 4

1-tanx
1+ tanx

Ll
-,
A

1-2 > tan &

k)

= ctanx =

1+ = 1+ tan

L] L
1

Q30

=]

If tan”" {cot) = 28, then

H+ H+
Tlw mla wa

H

=N~

. none of thezse

Solution

Ch 4 — Inverse Trigonometric Functions
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Comect option ()
tan*{comE) - 28
oot B= tandd

cosg  €n28

SiNG | Gos 26

COse 2<in Boosa
SNe  cosB-snte

cos’d - f= 2508
~

@
J
0

*
o
1
v
b=
50

=y (8]
@
53 &
[
<
"

Ll

taNO =% —=

B

Q€

]

I+
=

Q31

) L {
If sin™ (1 2'3:31 ]+ cr_ns“'l
d+a .

then, the valusof iz

=g
+&

: ]-r_an“‘( &xt]’ where g x&(0pt),4 N g

Solution %, W

Comect oplion: {4) WY

3103 4(1-3° (B
snn’[ a2]+cos’[1—,]=rm““.‘_ﬁ
148, 1s3" TL-x*

Let, 5= tanB=>6=tanta
i (sin28) + cos™* (oos 28) = 2tan™ ()
26+ 29= 2tan™ (x)
48 - 2tar {x)
2@n" a- tan (%)
tan™ [ﬁ;] - tan (x)
1-=-a

2a

1-a

X -

Q32
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The value of 2in [2[tan'1l:l.?5}] iz equal to

Solution

Coreed option (¢)
sin (2[tan"€| 75))

Let, tar 0,75 =x

43
= tEanT - = x
4

>
= tans =—
4

sing trigonometnc identibes,

3 4
SINX = = OS K - e

o e

sin (2[(&!’-"0.75]]
= sin (2¢)

Q33

Ifx>% then Ztant x4+ sin‘i(

P
1+%°

»d

oo

Solution

Corrzct oplion: (2

2tan! x £sirr? (

)
1+ x°
Let, x=tanf=E=tarn’

-1

= 2tan™ % + sin” (s1n28)

Q34

.

>

.
"N

is equal to

Ch 4 — Inverse Trigonometric Functions
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. - J. .2 -
The domain of cos™ (x° - 4)is

a. [
b. [-1

(v}

Solution

Cotraect oplion: {¢]
Lat, cos™ [;r: - 4l=vy

= Co8Y =X - 4

=—-1<x- 4<

The value of tan[r::::us"

nlia
+
i
=
)
ful =
R
o

[

(=2
B G Gle o

Solution

Ch 4 — Inverse Trigonometric Functions
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Comecl oplion: (3

7 3 {
Larn[ cos™ =y tant =
4

Let, cos™

= ad tan™

d

=¥

B b

Uil on

=cosx and % =tany

ol

Using trigenamestric identities,

i 4
[dl’] A- =

o’

Consider,
t:arn[«:-:s“ = + tarr! ;‘ ]
- tan (' + V)

tan <+ tany
K l-tanxtany

Ch 4 — Inverse Trigonometric Functions




