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THINGS TO REMEMBER

e
(@) sin’! (sin 6) =86, forall6 e | =57
@ii) cos™ (cos 8) =0, for all 6 € [0, n)
S
(i) tan! (tan 6) = 6, forall 0 € |—=—
| 272
_—
(iv) cosec’! (cosec ©) =06, forall@ e 55 [»820

(v) sec! (sec 6) =, for all © € [0, ], 6 %
(vi) cot™! (cot 0) = 8, for all 8 € (0, =)
(i) sin(sin™! x) =x, forall x e [-1, 1]
(i) CosEos®) =3 forallx e [-1, 1]
(iii) daw (<ai'x)=% forallx e R
(iv) Cosee (Cosed ) =2 for all x € (—o0, —1] U [1, ©)
(v) se c(.gegag: 2~ for all x € (o0, —1] U [1, )
(vi) cqf@,;',) =% forallx e R

(

-n—0,if0 e [—E,—E]

2

0, ifee[-ﬁ,ﬁ]
)

n—e,ifee[£,3—n
272

sin”'(sin0) = {

—2n+6,if6e[3—n,§71}
k 272

-0, if8e[-m,0]
0, if6e[0,x]
2n—0,if 6 € {rn,27]
-2n+0,if 0 € [27,3m]

cos ' (cosB) =

sin”!(sin ) = ;
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3. (@ sinl(x)= —sin~l(x), forallx e [1, 1]
(i) cos(—x)=n-— sin"!(x), forallx e [-1, 1]
(iii) - tan~!(—x) = —tan-1(x), forallx e R
(iv) cosec!(—x) = —cosec™!(x),for all x & (oo, ~1]1 U [1, o)
(V) sec™l(—x)=n—sec!(x), forallx € (=0, -1] U [1, o)
(vi) cotl(—x)=m— cotl(x), forallx e R

1
4. () sin‘l(;) = coseclx,

for all x € (o, ~1]U[1, o)

1
(i) cosl—|=x_ sec’lx, forallx e (=00, =17 U [1, o)
X

1 cot™! % forx >0
(iii) tan™! (; =

—m+cot ! x,forx <0

5. () sinlx +coslx = X forallx e [-1, 1]

N

(i) tan'x +cotlx = — forallx e R

N3

T
(iii) sec™!x + csecIx = bE for all x € (o, =11 U1, )

6. (i) tan™! x + tan~! y

tan"[x+yj,ifxy<l
I-xy

= 7r+tan“1(lx+yJ,ifx >0,y >0andxy >1

1-x

—n+tan"1[x+y),ifx<0,y<0andxy>1
6. (i) tan”! x — tan-! y

«

tan"(lx‘yJ i xy < —1
+ Xy

= n+tan‘1[x—y),ifx>0,y<0andxy<—l
I+xy

—7r+tan‘l( x*y],ifx <0,y >0andxy < -1
I+ xy

@R Our Super Facy lty (PHYSICS by Afroz sir)
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7. () sinx+sin’ly

[ sin‘l{x\/l—y_2 +y\/1—x2},if—le,yslandx2 +y2 <1
or
ifxy<0andx2 +y2 >1

-y n_sin‘l[xﬂfl—yl +y\l1—xz],if0<x,yslandx2+y2 >1
;n_sin‘l{xdl—yz +y\}1—x2},if—1'Sx,y<0andx2+y2 >1

(i) sin7'x —sin7ly

(

Sin_l{xxllh—y2 —y\/l—xz},if—ISX,yslandx2 +y2 <1
or
if xy >0andx? +y* >1

=9 Tc—sin‘1{>c\/1—y2 -y l—xz},if0<xsl,—lsySOandxz+y2 >1

—R—Sin—l{xxﬁ—yz --Y\E—x2},if——ISX<0,0<y_<_1andx2+y2 >1

L

8. (i) cos'x+cosly
cos_l{xy—\/l——?\/l—:?},if—ISx,yslandx+y20
- Zn;cos_l{xy—\/i——xzﬂ},if—lSx,y'slandx+yS0
(i) coslx—cosly
cos_l{xy+\/1_—;\/l_—7},if—15x,yslandx5y
- —cos'l{xy+\/:x_2\/1—7},if—lSy50,0<xslandxzy

sin"l(ZX\/l—xz) ,if—isxgi
9. () 2sin—1x=<n—sin"‘(2><\/1—x2) if ——=<x<1

—m—sin™ (2X\/1—X2 ),if—l <x s%
AIM POINTS,
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[ sin"(3x—4x3) ,if—%s;(gl

(i) 3sinlx={ m-sin"(Bx—4x%) ,if%<xsl

—n-sin”' (3x—4x°),if 1< x < —%

{ cos'(2x*~1) ,if0<x <1
2

. 1y —
10. (i) 2005 . n—cos™ (2x? —1),if ~1 < x <0

cos™ (4x* —3x) - ,if%Sx <1

1 1

e Slx = 121 —cos” (4x® —3x),if -~ < x <=
(i) 3coslx ﬁ 22 ( ,) 5 2
L27t+cos’1(4x3 ~3x),if 1< x s%

tan"(1 2XZJ JAf-1<x <1

-X
-1 2x .
1. (i) 2tanx=9 m+tan (l—xzj ifx>1
—n+tan‘1(12x2) ,ifx <1
-X

[tan“] 31—_}{_3 if—i<x<i
! B NG}

3
(i) 3tanlx= 1 m+tan™ [%{—J,ifx > L

V3

[sin‘l( zxzj,if—Istl
1+x

12. (i) 2tan!x={ n—sin"l[—é—}ifx>l
l+x

—n—sin‘l( zxzj,ifx<—1
{ 1+x

@ B Our Super Faculty (PHYSICS by Afroz Sir)
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13.

14.

Gi) 2tan'x = |
—cos™ (

() sin'x=cos” ¥1-x* =tan

: e 4] V1=-%?
(i) coslx=sin" V1-x* =tan 1( J

I
(2]
Qo
Fn“‘l
™
—
|| #
s
[
—

(iii) tan'x= sin”

X

' 2
= cot™ l)=sec'1\/1+x2=cosec"( L0 ]

Ifx,, ..., X, € R, then

tan™! x, + tan! x, +..... + tan”! x_ = tan”! (

1
=cos | ———
(\/ng]

X

Sl _S3 +SS—S7 +...
I—Sz +S4_S6 +...

where S, = Sum of the products of x;, X,, ..., X, takenk at a time.

Prove that :

@i sin7! (sin 6) = 0,

(i) cos™! (cos 8) =0,

(iii) tan! (tan 6) =6,

EXERCISE-1

forall 0 e | %E]
or a (S 292

for all 6 € [0, =]

-

-7 |

forall © e __2—’54
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-T T
(iv) cosec! (cosec ) =0, forall § e [— —], 00

272
(v) sec! (sec 0) =0, forall 0 € [0, n], © ¢§
(vi) cot™! (cot 0) =0, for all © € [0, n]

2. Express each of the following in the simplest form :

() tan! LScosx T—-<x<7
l1+cosx |’

. | [_cosx n<x<n
11) tan— B = 2S g
@ e e 2 ~X%3
| [ _cosx n<x'<n
i) tan~ : S =
(i) t l-sinx )7 2 2
) , [ cosx—sinx LB
v) tan™ | ———— |,—— -
(iv) cosx+sinx ). 4 4

3. Write the following functions in the simplest form :

X

(1) tan’! {~a2_xz},—a<x<a

va-x
(i) tan { - },—a<x<a

X

eos R |

11) sin

( ) { X2_a2}
X

RN S IR G —

1V) cos

(i) { xz_az}

4.  Evaluate each of the following :

.5
(i) sin(sm IEJ

L4
(i) sin[cos ‘g]
(. 15
(i) sin[tan IEJ
L4
(iv) sin(COt I‘i)

B 5, Super Faculty (PHYSICS by Afroz Sir) 7]
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10.

v) sin(sec_l llj
15

L 4 1_7)
(Vl) Sln(cos €cC 3

Evaluate each of the following :

| oy
(i) cos| €Os 13
. 1 8
i in~ —
(i) cos|S I'?J

(iii) cos| tan —]

: cosec™ EJ
(iv) cos 12
Evalueate :
in (cot™! x) sin(sin'l 1 J L
sin (cot™ x) = =
J+x2 ) J1+x2
Prove that :

(i) sin!(x)=-sinlx, forallx € [-1, 1]

(i) cos! (=x)=m— cos1 x, for all x € [-1, 1]

(iii) tan! (x)=—tan"l x, forallx e R

(iv) cosec! (=x) = — cosec™! x,for all x € (—0, -1] U [1, )
(v) sec! (x)=n-—seclx, forall x € (~o0,-1] U [1, o)
(vi) cot'(=x)=m-cotlx, forallx e R

Prove that :

(1
sin*l(xj— cosec! x,  forall x € (—oo, —1] U [1, )
Prove that :

n
sec! x + cosec™! x = — for all x € (—o0, ~1] U [1, )

2
Prove that :

. s1nx+cosx T
() tan'x+tanly= Z<X<_

( J if xy >-1
1 +xy
(i) tan-! x Ay = T+ tan” [nyj if x>0,y <O0andxy > -1
_n+tan‘1(x )1fx<0y>0andxy<1
1+ xy

AIM POINTS
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11. Prove that:tan™! 1 + tan™! 2 + tan-! 3=gq

8 3 77 77)
csin! — 4+ qin-12 = qin1L— o | 2L
12. Prove that : sin 17 + sin 5 sin 35 tan (36

12 .3 . .56
13. Prove that : cosTll— + sin! = = sin1—

3 5 65
14. Prove that :

cos™! {xy—\/l—xzw/l—yz},if—l_Sx,ysla’ndx+yZO
2n—cos™! {xy—\ll—xzyll—yz},_if—lSx,yslandx+ySO

cos—l{xy—\ll—xz\/l—yz},if—,lSx,yslandey
—cos'l{xy—\/l—xzwll—yz};if—lSxSy0,0'<1andx2y

(i cos!lx+cosly=

(i) cos!x—cosly=

15 P th t . —li + -—12 — -—12
5 rove that . cos 5 COS 13 COS 65

16 P that - si —12’_ d —li = —lﬁ
: | rove that : Sln 5 — Sin 17 CoS 85

. 1 1
sin”! (ZX\/I—XZ) Jf——<x<—

17. Prove that : 2 sin~lx = W—Sin_l(QX\ﬂ*Xz) ,if—%SXSI
—n—sin—1(2xvl—x2) ’if_lsxs 1

( [3x~x3J
tan | 222 ) 1 1
22 Al ——<x<—
1-3x \/5
3x—x° . 1

1-3x2 3
3x—x3J ,ifx<L

18. Prove that : 3 tan~Ix = 1 7‘“”311_](

—m+tan ! 2
1-3x

1 1 31
19. Prove that : 2 tan! > + tan~! 7= tan~! —

17
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20.
21.

22

23,
24.

25.

26.

1
Evaluate : tan(2 tan lg)

Prove that :

. -1
(i) 2tan‘1x=‘ T—Ssm (

( g
cos™! L X2 ,if0<x <00
1+x
(i) 2 tan™! x =9 B
—cos‘l(l—xz}if—oo<x<0
+X
T
Provethat:tanl sin™! 2 +cos_11 Y =X+y,if|x|<1, >0 and xy < 1.
2 1+x? 1+y2 | 1-xy d 4
-1 .| 1-x
Prove that : tan”' vx = (——),XG[O,I]
1+x
Evaluate the following :
(i) cos™! (cos 10)
(ii) tan’! {tan(—6)}
Prove that :
1l \/1+cosx+x/l—cosx —£+§,0<x<—
Ji+cosx —\l—-cosx | 4 2
V1+sinx ++/1-sinx X
- -1 ==,0<x<—
(i)  cot Jl+sinx —/I-sinx | 2 2
Prove that :
- V1+cosx ++/1-cosx _T. ,1fn<x<3—n
Vi+cosx —+fl-cosx | 4 2
Jl+sinx +4/1-sinx | _n_ x it cxen
(i) cot!| fl+sinx —i-sinx [ 2 2’

Our Super Faculty (PHYSICS by Afroz Sir) [&%
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27. Prove that :

: | X ~vl-% =T 1cos‘lx0<x<l
SN2 TR =VI=X Sl 2 i
(0 tan VI+x +/1-x 4 2

1 L+x" I-x* n+lcos'lx2 I<x<1
.. t — —_,r— = - p— ’._
)it V1+x2 4+4/1-x2 4 2
28.  Simplify each of the following :

] . [ sinx+cosx Sy LI,
(1) sin 5 = i

Sin X + cos x T Sn
(i) cos! N R

Vx2 +1

x2+2

201 = oo i) ]
andy = sec [cot"l {sin(tan'l (cosec(cos“l a)))”

where a € [0, 1]. Find the relationship
31.  Simplify each of the following :

29. Prove that : sin [cot!{cos(tan"1x)}] =

1) tan‘l(a_*-bx)sx<E
b—ax a
. . acosx—bsinx) . .T L
(i) tan bcosx+asinx )7 2 2°b
i) | XX) 1 x 1
(1ii) tan a’—3ax2 |’ V3 a V3
32. Prove that :
H t ~1 l+t 1_1._ =t Ig
(1) tan 7+ tan 13 ~tan 9
] 1 I =
. _1 =2 |~ — 1_=_
(ii) tan 5 + tan 5 tan 81
3 3 8 =
e t -1 _+_ | i, i ey
(1ii) tan p tan 5 tan 19" 3%
1 1 1 1 =
. gl L l; B eyl ]
(ib) tan 5 T tan 7 =tan 3 tan 82

between x and y interms of a.

B s Our Super Faculty (PHYSICS by Afroz Sir) [11]
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33. Prove that :

. —-13—1£_--1ﬂ
@i sinT—+ =sin
5 17 85
ii) sin’! i+_1 i+ sin”! 20 r
(&) 5 13 65 2
(iii) sin”~*! k) fngl 2l =cos”} 20
5 17 85
e L S EE I 56
(iv) sin” —+cosT -—==cos =sin
5 13 65 65

1
V2 I =
34. Prove that : 2 tan’! 5+sec“TJ— + 2 tan “1§=Z

35. Ifa>b>c> 0, prove that
N\ + \
- ( +1J _1{ ) _1(ca+1J=n
c—a
-1 P | l—X -1 1+X
36. Prove that : cos  =2sin —2—=2cos T

37. Ify= cot™! (\/cosx)—tan_1 (\/cosx) , prove that sin y = tan25

5

12X 1Xy @
+ tan —y;+tan —Z?— oF where x2 + y2 + 22 = 12,

39. (1) Ifcosx + cosly + cos 1z =, prove that x2 + y? + 22 + 2xyz = 1.
(i) If sin"'x + sin"ly +sinlz = =, prove that

(@) xy1-x> +y\/l—y2 + 21— 22 =2xyz.

(b) x* + y* + 2% + 2x%y%22 = 2(x2y? + y222 + z2x?)
40. Evaluate :

1Yz
38. Prove that tan L2

I
a0 —cos  —
(i) tan { 5

\/1+x2 —\/l—x2
If tan™!

1+ %2 + - x2 }:a, then prove that x2 = sin 20

41.

cos o+ cos 3 -1 < BJ
- ~1| —————— |=2tan" | tan— tan =
42. Prove that : cos [] + coscchSB] ( 2 o

I 12| Our Super Faculty (PHYSICS by Afroz Sir) [&9
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43.

44,

45.

46.

47.

48.

49.

50.

51.

S

53.

,AlM AIM POINTS
Mm-usmmcs

1 T e T
Evaluate cos(2 cos™x + sinIx) at x = 5> Where 0 < cos™! x <7 and —ES sin— X SE'

_ 3 3
Prove that O%cosecz(%tan_1 %)+%sec (2 "E) (oc+B)(oc +B )

=
Prove that : tan~! — > _

an =
1+x l+y 1+x2[1+y?

Evaluate : tan‘l[—:"s—m—zﬁt—J+tan"l ltanoc , Where B
5+3cos2a 4 2 2

Prove that : tan £+lcos‘13 +tan E—lcos'IE =&
4 2 b -4 2 b a
cos 2a.sec 2B + cos 2B sec 20

2

Prove that : tan“l{ }= tan~! {tan*(ox + B) tan®(or — B)} + tan-!1

0,ifT<a<T
2

Prove that : tan~! (% tan 2A) +tan ! (cotA)+ tan'l(cot3 A)=

n,if0<A<£
4

If sin(sin‘1 %+cos“1 x) =1, then find the value of x.

Solve the following equations :

. 1x-1 aXx+1 =
(i) tan ——+tan —
x-2 X+2 4

T
(i) tan! 2x + tan~! 3x = 1

-1 123
——=1tan
2x+1 36
Solve the following equations :

1x-1
(iii) tantan e 4t tan™!
x+1

(i) sin”! 35—X +sin! % =sin"!'x

N a

(i) sin!'(1-x)-2sin!x =

(iii) sin[2 cos™! {cot(2 tan~! x)}] = 0
Evaluate the following :

(i) sin~ ](SmS_n)
6
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54.

55.

56.

57.

() cos! {cos(—g)}

(i) tan! {tan —343}

27
(iv) tan™! {tan ?}

(v) tan’! {tan ?}

B

Evaluate the principal value : sin”! [— 7} +cos™! (%)

Evaluate the following :

(i) cos (Sin_l“ %J

(iii) sin 2 5

Prove the following results :

() cos”! (%J =tan"! (%)

o w(Gr( Y[

Prove the following results :

4 41 42
) tan'=+tan'—=tan"' =
@ T :
i) tan”'+tan” 2L =gl =t (ﬂ
a2 1 112
tan. —=—tan  —
(ii1) . :
. -1 4 -1 1 =
i inT —+2tan  —=—
@iv) s : Tt
' 17 =
2sin! 2 —tan”! - =—
o 31 4

Our Super Faculty (PHYSICS by Afroz Sir) [&
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=]

(vi) 2tan‘ll+tan“ll=tan b
5 8 7

58. Prove that :
g D R
@) tan ™! S +cot™! S el
2x 2x 2

(ii) sin< tan™! 1-x* +cos™! 1-x* =1
2x 1+ x2

gl 9. 22
—=-sin" ——
3 4 3

(iii) % - ; sin

59. Prove that : 2tan”! a;btan—e— =cos! _a_C_O_S_GiEJ
. ' a+b 2 a+bcosd

60. Solve the following equations for x

3n
() tan”! 2x + tan~! 3x = nw+n

8
(i) tan' (x + 1)+ tan! (x — 1)—tan‘1§

T
(iii) sin”! x + sin~! 2x = 3

X =
: -1 in1= =2
V) cos™ x +sin! —=
@) 2 6

(v) tan(cos™! x) = sin( cot™ %J

I-x3) 1
(vi) tan! (1+ )—Etan“ = 0, where x > (

8
(vii) tan™! (x + 2) + tan-! (x — 2) = tan™! , X >0
79

(viii) tan"1§+ tan‘1§= Z-,o <x<+6
61. Write each of the following in the simplest form :

() tan"{ V14" ‘I},x;eo

X

3&.‘}&,‘;3&22 Our Super Faculty (PHYSICS by Afroz Sir) ] 15 |
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62.

63.

64.

65.

,~a<x<a

g, -1 X
a++a?—x*
1| x+1-%x2
(iii) sin 1{——7_“},—1<x<1
2

A a
(IV) cot lﬁ,|x|>a
VXT —a

Find the value : tan™' {2 cos(2 sin1 %J}

2%
Show that 2 tan™! + x + sin™! T is constant for x > 1, find that constant.
Prove that : tan™! o o +tan'122Ly2 = tan‘l_‘;zgﬁ_z
a“-b X“ -y a’-pB

where oo = ax — by and = ay + bx.
For any a, b, x, y > 0, prove that :

2_ .3 2_ .3
Ztan'1 ———3?b 2 +£tan‘1 ——3?’ )2( = tan™! -—3043 2
3 b’-3a“b ) 3 y® —3x°y o“-pB .

where oo = —ax + by and B = bx + ay.

EXERCISE-2

Answer each of the following questions in one word or one sentence or as per exact requirement of

the questions :

1.

Write the difference between maximum and minimum values of sin~!x for x € [-1, 1].

2x
1+x

If x > 1, then write the value of sin‘l( 5 ) in terms of tan~1x.

1-x2
If x < 0, then write the value of cos™ {_I 2 J in terms of tan™!x.

1
Write the value of tan™!x + tan(;) for x < 0.

, 2x f 1=-x
If -1 <x <0, then write the value of sin‘l( 3 J+COS ! 7 |-
1+x 1+x

AIM POINTS
MATHERATICS
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6.  Write the value of cos[Z sin”! %) :

7.  Write the value of cos™! (tan 3—})

1 13
8.  Write the value of cos? [ECOS 1§)

9.  Write the value of cos~!(cos 6).

10. ~ Write the value of tan™! {tan (I—ZEJ}

a -b
11. Write the value of tan! —— tan™! (a—]
a+b

(on

. . 3m
12. Evaluate : sin™! (sm —5—)

1
13. Ifsin™! (5) + cosIx = kid then find x.

2 >
1 1
14. Write the value of sin™! 3 + cos7lx = 3

15. What is the principal value of sin™! [—§J= ?

=

EXERCISE-3

1. Ifo=tan”! (tan %) and B = tan™ (—tanz?n} then

7
(@) 4a=3p (b) 4o = 4B © a—B= £ (d) none of these
T u
2. Ifu=cot! /tan0 — tan! /tan@ then, tan(z—5)=
n T
(a) ) (b) ~3 ) —m (d) none of these

g AIM FOINTS
ol MATHEMATICS
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) T i3 T
@ o ®) 3 © 3 @ -3
a1 12 .
4, tan'— + tan'— is equal to
11 11
1
(@ o0 (b) ) (c) -1 (d) none of these
5. Iftan™! 3 +tan"!x = tan~! 8, then x =
5 e B e
(a) (b) 5 (_c) 14 (d) 5 ol
-1 5w .1 . Sm) .
6.  The value of cos cos—3— +sin sm? is
i St 10w
\ =k —_— S8
@ - ®) © @0
7. If4 cos! x + sin! x = n, then the value of x is
3 a1 NE) 2
@ 3 Ol @ @ 5
8. Ina AABC, if C is a right angle, then
b
tan”!| —2— |+tan™! [—)=
e (b+cj c+a
n o~ £l o~
@ 3 (®) 5 © > @ <
9  cot (E ~2cot™ 3) =
4
(a) 7 (b) 6 5 (d) none of these

g AIM POINTS
Lol MATHEMATICS

[18] Our Super Faculty (PHYSICS by Afroz Sir)




