INVERSE TRIGONOMETRY FUNCTIONS (XII, R. S. AGGARWAL)

EXERCISE 4A (Pg. no.: 89)
1.  Find the principal value of :

(i) sin"[g] (ii) sin "'( (iii)cos"[%} (iv)tan~' (1)
(v) tan' [:}_;J (vi)sec"[ ] (vii)cosec ( )

Sol. (i) sin'l[ﬁJ =sin"(sin£] . (ii) sin~ '[ } sin~ (sm—»]:E
2 3 3 6

it

&l“ \!:)___./

(iii) cos '[%) =cos ' (cos%] zg (iv) tan ' (1) =tan ‘(tan%] :%
(v) tan [J_] =tan '[tan—}z% (vi) sec"[%]:sec '[sec%]:%
(vii) Let cosec (\E) = COsec [cosecﬁ] ="
4) 4
2.  Find the principal value of
(i) sin"[—-_‘/-%-) (ii) cos ' [#} (iii) tan '( J_)
(iv)sec ' (-2) (v) cosec ( (vi) cot [ 1]

Sol. (i) sin ![_T;J =—sin 1(sin%] =—% (ii) cos’
(iii) tan™ (—\5) =—tan (tan—;-{] e (iv) sec”
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(v) cosec (—\E)— cosec Lcosec4] A (vi) cot” [ ]— cot [cot?’) T

3
3. Evaluate cos{cos“[ _f}r%}

Sol. Let cosdcos | —= [+Z ! —cos zr—cos"(cosi}r£ —eosd =42t =cosm=-1
2 6 6 6 6 6
4.  Evaluate sin E—s.in'i £
2 2
Sol. sin £—s.in"t _J; =sin £+sin'1 sin£ =sin £-f-£
2 2 2 3 2 3




y [3:r+27r] .7 ( n’] .
= Ssin =sSin—=8IN| T — |=81
6 6 6

EXERCISE 4B (Pg. no.: 126)

Find the principal value of each of the following

sin"[—lj

2
Sol. sin 1[—%]=—Sin '(%)z—sin l(sin%)z_%
2. cos"(——l—]

2

| 1
Sol. Let cos"(—— :x—cos"(— = F—CO8 coszj Gt
2 2 3 3

3. tan'(-1)

Sol. tan'(-1)=—tan" (1)=_§

4. sec'(-2)

Sol. sec'(-2)=z=sec’ (2):;;_§:2T

3

5. cosec'l(—ﬁ)

Sol. cosec (ﬁ) = _%:

6. cot"(—l)

Sol. cot"(—I):7:—c<:ot"(1):;;_£:3_’r
4 4

7. tan E(—\,/'3-)

Sol Y _B)=—sPlB) =%

ol. tan (—\/_) tan (\/_) 3

Sol. cosec' (2)==—

Find the principle value of each of the following:

10. sin’' [sinzTI]
2



Sol.

1L

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

15;

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20‘

"a)
cot(tan™' a+cot ' a) = [ J

COSCC(S]H a+cos a)
cosec(sin'la+cos a) COSGC( ] 1

sin(sec"a+cosec a)
sin(sec a+cosec a) sin

Mla

1
cos"—+125in"l
2 2

6

37 =

2

4
T Sz
=f——=—
6 6
=sin£=1
2



Sol. cos"‘[l]+2sin"[lJ-=£+2_£:£+£=2”
2 ) 3 6 3 3

21. tan"‘(l)+cos"[—l]+sin" —lJ
2 2

Sol. tan'(1)+cos™ (—lj +sin”" [;1
2 2

. a1 57 (2x+x\ 57 m_Sxz-27% 37
4 2 4 4

S S

22, sin'l{sin?,—z}
5
. | - 3:‘?.. » - | - 27[ - _] - 21? 2}1‘
Sol. sin <sin—}=sin <sin| 7—— |, =8In  {sSin— =—
5 5 5 5

EXERCISE 4C (Pg.no.: 129)

1.  Prove that

(i) tan'l[r—szgﬂan" xx<l (ii) tan IJr+col"(:t'+l)=’£an"(J.':Jr.\-ﬂ)
— X

Sol. (i) tan [1—“”&] :E+ tan'x, x <1

Let, x=tan 6= 0 =tan' x

LHS. = tan™ (1—“5]
1-x

- {1+tan9}
1-tan6

—tan" tan(£+8) =2,0=24tan"x
4 4 4

=R.H.S Proved
(i) LH.S =tan"'x + cot” (x + 1)

1
X+ ——
-t talfs = tarr i X1 =tan"{—x(x+1)+1}
Xx+1 P L (x+1)—x
X+1

=tan” {x>+x+1} =R.H.S Proved.
2. prove that sin"(2x\h~x’)—25in“x,|x|s—‘}-?

Sol. Let, x =sind, = 0 =sin"'x

Now, LH.S = Sin™' {2xJ1 e }
Sin’ {2 sing-v1- cosze}

=sin”' {2 sind cosO}=sin" (sin20)=26= 2-sin"' x=R.H.S Proved



Sol.

Sol.

Prove that

1 . 1
i) sin ' (3x—4x’)=3sin 'x,|x| <= ii) cos ' (4x’ —3x)=3cos 'x,—<x<1
(i) sin” (3x—4x’) |x|<5 (i) cos™ (4x° ~3x) =3cos ™' x,2
(iii) 3tan ' x=tan"' 3x—r: (iv) tan"x+tan'1[ zj'rﬁJztan'l 3x—.\f
1-3x° l—-x" 1-3x°

(i) Let, x sinb = 6 =sin"'x

Now, LH.S = sin(3x — 4x%)

=sin” (3 sin O - 4 sin’ 0)=sin' (sin 3 6)=3 B= 3-sin 'x=R.H.S Proved
(ii) Let, x cos ©

L.H.S = cos'(4x* - 3x)

= cos ' (4cos’ - 3cosB) = cos™ (cos 38)=3 6= 3-cos 'x =R.H.S Proved

(iii) RH.S= tan ' (3"_ 1 J

>

1-3x°

3tand —tan’ &

Let x=tand ..@=tan'x=tan"' 1
1-3tan- @

] =tan ' (tan38) =360

Putting the value of &, we get, 3tan ' x = L H.S. Proved

- 2%
(iv) LH.S= tan ' x+tan '[ Zx,]:tan'1 X
l1—x" 2x
1-x -
1-x
x—x'+2x

—tan| —1=X"_ f= gap ﬂ =R.H.S. Proved

I -2¢ -3¢

1—x°

(i) cos (I —2x2) =2sin "' x (ii) cos™' (Zx: —I) =2cos ' x

(iii) sec’ (—1- =2cos ' x (iv) cot '(s}l-f —x):i—lcot" X
2x -1 2 2

(i) LH.S = cos™' (1-2x")

Let x=sinf =@ =sin"' x =cos ' (l—sin39)= cos ' (cos26) =26
Putting the value of & weget, 2sin ' x . Proved.

(i) LH.S = cos'(2x* 1)

Let x=cos@ .6 =cos ' x =cos”’ (20053 e l) =cos ' (cos28)=20

Putting the value of 8, we get 2cos ' x =R H.S. Proved

(iii) Let, x = cos 8 = 0 = cos 'x

LHS= Sec“[ - ]
2% —1
~ Sec’ (;% Sec! (LJ: Sec! (sec’0)= 20
2cos’0-1 cos’0

=2.cos 'x= R H.S Proved




(iv) Let, x = cot & = 0 = cos'x

LHS. = Cot-‘(m —x)

= Cot (J1+cot26 cotB) Cot™' (Cosech - cotd) = Cot [ L _c?sej
sin® sind
1-cos6 . 2sin*0/2 E : n 1
= Cot™* = 0ot ———————— =" 9/)= cot™ ot(———BJ
Co ( e } Co {2sin92-oose-2] Cot (lané) co {c ==
= %—%8= g—%cot”x =R.H.S Proved
5. @) tan'1{£+\/_}—tan1\/_+tan'\/_ (i) tan'[ +J_J tan ' x+tan ' Jx
-y
iy S )2
l1+cosx 2
Sol. (i) RH.S =tan'+/x +tan'\[y =tan" [‘/_+‘/_] [ +J—} LH.S. Proved
Ay Vo
(ii) Let, x = tano. and Vx = tan p=> o =tan"'x and B = tan™’ Vx
4 x+4x

= tan™’' {fg}:—m}{x.fﬂan" {tan(ot + B)}=a+ P
=X

= tan"'x + tan"'Vx = R H.S. Proved

(i) LHS. = tan“{ SER }
1+cosx

o X
2-sin-.cos -

—tanTi—2 2! y! {tanz}: X —RH.S Proved
2cos? X 2] 2
2
6.  Prove that
(i) tan' 1+tau1"—2-:ta.n'Ii (i) tan S v —" |
2 11 4 11 24 2
(iii) tan Phtanl ket i (iv) 2tan 1] et =8
2 ¥ 3 3 7 4
(v) tan"2—tan"1:tan"% (vi) tan '1+tan"'2+tan '3=n
(vit) tan L 4 tan L 4 tan s X @ran L1t 2t g 2
2 5 8 4 4 9 2 3
Sol. (i) LHS.= tan'1‘I tan'1%
1+ 2
_ -1 é "ﬁ L -1 11+4)_ s 15_ _]3__
=t =t =t —=tan —=RHSP d
an 1_1.2 an (22+2 an” —=tan” rove



(ii) tan"l+tan"£=tan-=i
11 2
7,2
LHS=tan"' i+tan'I 1: tan”’ 24 11
4 11 l__?_ 2
24 11
77+48
= -1 26 - -1 E - -1 _
264
(iii) tan"l+tan"l+ta,n W1z
2 3 2
1.1
L.H.S=tan"1+tan"l+tan ‘l=£+tan" 2 3 :£+tan 1=Z L 5
3 4 1 lxl 4 4 4 2
2 3
, al . ;1
(iv) LHS=2tan" —+tan —
3 7
2(1] 2 2
= = —3 +1 a1 - =1 3 41 _ -1 3 =1
= 0 an =tan |—— |+tan —=tan |—— |+tan —
1y 7 -4 7 9-1 7
3 3 9 9
3 1 21+4
= 4k -1 Z+; 4| 28
47 28
=tan 1—=tzm''(I)ztf:\ﬂ"[tﬁﬂ%}:% R.H.S Proved

LHS tan '2—tan 'l =tan"|: a1 :|=!an"[L:|=tan"l=R.H,S. Proved
1+2(1) 1+2 3

(vi) Let, tan' 1 =A, tan'2=Band tan'3=C
=tan A=1, tanB =2 and tanC =3

tanA +tanB

1-tanAtanB

1+2
1-1x2
= tan(A + B) =tan (-C) or, tan(nt - C)
=>A+B=-Cor,A+B=n-C

A B&C>0 ~A+B=z-C LA+B=7n-C
=>A+B+C=nx —tan’'] + tan"'2 + tan'3 = 7 Proved

Now, tan(A + B) =

= tan(A + B) =

=>tan (A +B)=-3=tan (A + B)=-tanC



( .. —1 1 -1 I o | 1 T
vil) tan —+tan —+tan —=—
2 5 8 4
L.HS. tan ll+tan l+tan ‘lutan l+tan Mirsd i
2 5 8 2 1-1/5.1/8
51 48+5 i 413 g1 .1
=tan —+tan =tan '—+tan ' —=tan " —+—
2 39 2 39 2 3
L 1/2+41/3 4 3+2 .5 LT
—tan ' —————— —tan '——=tan '==tan ' ==
1-1/3.1/3 = | 5 4
(viii) g ot = g -4—=2[tan il —+tan 12]: a4
- 9 2 3 4 9 3
1 2 9+8
s 4l a2)_ -1 Z 6 - -1| _36
L.H.S—Z[tan 4+tan = =2| tan 1_2 =| tan 362
4 9 36
1]
=| tan™ E =2tall']l=tam'l 2 =tan"’ L = ’4R.HS Proved.
34 2 1 e b 3
2 4
7. Prove that
. g =12 .33 1 a2 %
(i) cos?—+cos ' — =cos ' — (ii) sin ' —=+sin =—
5 13 65 NG 5 2
(iii) cos' =+sin 'Ezsin'lﬁ (iv) cos"i+sin"i=sin"£
5 13 65 S 5 11
(v) t::m";+sec"£:E (vi) sin’' . +cos ' 4 "]
3 2 4 N7 N
(vii) 2sin- i--tam E—E
5 31 4

Sal. DTS = cos Lot =g | St 1—[i] 1—(2)
5 13 513 5 13

412 [4)2 (12}3 _,{48 3 s} __,(4545 .33

=cos 1-| = 1-| — =CO0S §4———.—, =COS =Cc0s —

513 5 13 65 513 65 65

(ii)) L.H.S.
— it Le gD = gl rcos _i]z
J5 J5 J5 5,
P | 1 -1 4 P 1 ] 1 T
=sin—=+cos ',/[1-— =sin"—=+cos’'—= =—=RHS. Proved
V5 V' J5 B 2
(iiii) L.H.S= cos 1§+sm ‘%

— -G 9 . 412 _ .4 42
=sin',[1-|=| +sin'—= =sin'[1-— +sin'-—= =sin '=+sin '—=
5 13 25 13 5 13



ey 1_(EJ2 - ___+12_3}
- 5 13 513 13 5
=sin’ (%) =R H.S Proved

(iv)L.H.S. cos ;+sm i

2
—cos' 31 co [ J +cos 14 _2cos 2 _cos! 2[5) -1
5 5 5 5
=t:,cts'1{2 1}~ l_RH.S Proved
25 25

(v)LHS.= tan ; +sec™ J_

5 Jz P { sec ' x

=tan" Y taih > (| =—
3 2

=tan 'Vx? -1
¥ 1
1 37> <
=tan'—+tan"'— =tan’ =tan "1=— R.H.S Proved
2 111 4
3 2
(vi) Let, sin'—1_—9
V17
2
. 1 1 ’ 1 16 sin®
=8iN0=—— =>c0sb=|1-| —| = c0s0=,/1-—=0c0s0= —=— = tanb =
V17 (JT?J 17 17 cos6
1/J17 1 171
=tanb = =—=0=tan '—
4/J17 4
; 1 1
5 Sl —— =flan '
NJ17 4
9 9 . 81
Let, cos '——=a = cosa =—— = sina = [1-—
J85 85 85
:::sina——z-
J85
e =20% cpna- 2 e -2 o= tan ' 2 e~ e
o 9/4/85 9 9 J85 9
9
LHS =sin'——+cos'—
N J85
1.2 - 9+8
1 14 1.4 9 1| _ 36
= tan +tan = tan . 13 = {an |36
4 9 36

—tan’’ % —tan’ = =R.H.S. Proved

(i) Let; sin'> =@ =ssind=>
5 5

Now, cos8 =+/1-sin’8



2
=c0s0=_[1- E = c0s0 = 1—1_—,>cos€v=1’E:::cosazi
5 25 25 5

'.'tanB: SIne
cos6
::»tam}:E ::»tam(’:):E ::>e=tr=m"‘§::»sin"§=tE|n‘12
475 4 4 5 2
LHS = 2-sin"§—tan'1£
s 31
3 6
3 17 ey 2 17
=2.tan'=-tan'— =tan™ —tan'—==tan'| =— |-tan' —
4 31 ,(3Y 31 ] 31
~lay 16
3 24 17
-1 E s -1£ -1 34_'. = -1 E —1 7 3
=tan’| =2 |~tan = = tan [7 tan 5 — tan __1+2_4_E
16 T 3
24 x31=17 x7
4 7 x31 1 744-119 1625 4 & _
> g Y gy T Egp T R T e
7 x31
8. Solve forx
@) tan= (x+l)+taﬂ"(r—1)=tan"% (ii) tan'1(2+x)+tan"(2—3‘):tan"‘-§
(iii) ms(sin"x):é (iv) cos(25in"x)=l9
(v) sin ‘§+sin 19 _&
X a2
Sol. (i) tan " (X+1)+tan'(x-1) :tan“%
ARGt EA a8 :>tan"—2i,< :tan'12
T—(x+ D(x-1 31 1-(C 1) 31
2Xx

:>1—x2+1=%:62)(:8(2*"(2):’3"(:4(2—)‘3): 31x =8 —4x°

= 4x* +31x8=0=4x"+32x—x—-8=0=4x (x +8) - (x +8)=0
=>x+8)(@x-1)=0 =>x=-8orx= %
forx =-8
LHS.=tan'(-8 + 1) +tan' (-8 — 1)
=tan™ (-8) + tan™'(-9)
Which 1s —ve.
But, R.H.S is true
Therefore. x = -8 is let possible

Hence, x = % is the required solution.

i) tan @ + %) + tan™ 2 — %) = tan']%



-
1-(4-x*)

S12=-6+2x’22X°+12+6=0=>-x+9=0 =>x’=9=>x=1+3 Ans.

(iii). Let, sin"x =6

= x=sinb

4
B

, (2+x)+(2-x) _
1-(2+x)(2-x)

= tan

12 2 2
n — =— = —
3 3 3

Now, cos (sin"x) = %

:>cosﬁ=%:>cosze=%:>sin39=1—%:>sin9=11{818;1:>sin9=i %
:>x=¢ﬂ}\ns.
9
. i
(iv) cos(2sin x)—§
4| 2 1 2 1 2 1 2 8 2 <
= 1=-2x)=— =2 1-2X"=— X =1l-—22WX =—X ==
cos(cos™ ( X)) 5 % 9 X 9 X 5 X 5
:>>‘:=irg Ans.
3
2
(v) sin"‘§+sin"‘:l§:3.—.>sin‘E:E:sin‘—8-:>sin"1—5~=cos‘E - sin ' 12 _gifit 1-(2)
X x 2 x 2 X X X X X
2 2 2 2 2
- 1—[§] =(EJ =1—(§] :(15) +[§-] 1> 225+64=x> =x>=289
X X X X X X
=x=17 Ans.
9.  Solve for x
; S 1 v 3 . Gies o 5 T
i) cos(sin 'x)=— ii) tan ' x=sin '—= (iii) sin 'x—cos ' x =—
(i) cos(sin 'x)== (i) 7 =
Sol. (i)co_s(sin"x)=%:cos(cos“\!‘l—xz):—;—::» 1=%° :-—:>1—x3=%
:>x2=l—l:>x3=§:>x=iﬁAns
4 4 2
(ii) tan”'x = sin"-—J% = tan"'x = %: X = tan (%J —=x=1

(i11) sin'x— cos™x =

n+xw

— T - o T T on] T T e,
=sin"'x-| =—sin ‘x]: —=28in'x——=—=2sin 'x=—%—==32sin 'x=
2 2™8 2 6

T Ssin'x=2 = x=sins wxsﬁ Ans.
6x2 a2 3 2

o|a

=sin'x=




