. 2
INVERSE TRIGONOMETRIC FUNCTIONS

~stupynoTes

e Inverse of trigonometric functions :

Functions Domain Range Principal Value
. =l e
y = sin"x L] [‘5",*2“} )
y = cos lx [-1, 1] [0, =] 0<y<nm

= T
= tan! R R _d L2
G { 2 2} )
T T
= -1 “1] U1, =R |- {0 n T
y = cosec x (—0, =11 U [1, o) [ 3 2} {0} 2 <y< -
y = sec’lx (o0, <1] U [1; ) {O,n]—{g} 0<y<m
y = cot™lx R (0, 7) 0<y<m

® Properties of Inverse Trigonometric functions :

O O sin"% = cosec’lx, x = 1 orx < -1 (D) (@) sinl(—=x) = —sin"lx, x € [-1, 1]

.. 1
(i) cos™l— ="secilx, ¥= 1 or x < -1
X

(i)

(iii) tan“i =cotlx, x>0 (iii)
(1) (i) cosi(—x) =7 — cos™'x, x € [-1, 1] av) (i
(i) seci(-=x) = —sec™x, {] = 1 (ii)
(iii) cot!(x) = —cot”x, x € R (iii)
(V) () tan"x + tamly = tan™! lxj i; . VD ()
(ii) tan"lx — tanly = tan™! 1x: JJ(; B e | (ii)
(iii) tan'x + tan"ly = © + tan™! [x—j-}i] s X iy =10 (iii)

tan~(—x) = —tan"lx, xeR

cosec™! (—x) = —cosec™lx, |x] = 1

sin"lx + coslx =

tan"x + cotlx =

,x € [-1, 1]

,XxeR

a oA

T
cosec™'x + seclx = 3 bliel

2 tan~!x = sin™! ; _:C 5o 3 =0
%
2
2 tanlx = cos™! 1—x Jha 0
1+ x
2 tan!x = tan™! 2xx2’ -1<x<1



e QUESTION BANK _

MULTIPLE CHOICE QUESTIONS

1. cot”![(cos)!?] + tan"[(cos @)?] = x, then sinx is equal to :

2( O - o

(a) 1 (b) cot [EJ (c) tana (d) COt(-z-)

2. The tn'gonometric equation sin"!x = 2sin"'a, has a solution for :
1 1

a —<a b) all real values of ‘a’ (c) |a| <= d |2 —

@ 3slals 2 ® a @ (©)lal <y ()|a_J_
3. If cosIx — cos™! % = o, then 4x? — 4xy cos o + )? is equal to :

(3 2sin2 a (b) 4sin? o (c) 4 (d) —4sin’a

T
4 Hanlls breaes = 5, then value of x is :
5 4) 2

(@) 1 (b) 4 (c) 3 s
5. If x, y, z are in AP and tan™! x, tan"ly and tan!z, are also in AP, then :
(@) 2x =3y = 6z (b) 6x =4y = 3z (c) 6x =3y =2z dx=y=z
6. The value of cot (cosec”'§+ tan_1§) is :
6 3 4 S
' bl = s =
@ 37 ®) 7 © 17 @ 17
7. Let tan~ly = tan~lx + tan™! 2x , where | x|< -1- then value of y is :
i \6
3x + x3 3x — x° 3x + x° 3x—x
d
@) =5 B e © e Ofesrr

8. If sin'x+ s = sin: (x\/l—y2 +y\/14x2j, then the area represented by the locus of point (x, y)
iflxli< 1, |yl <dil=ise:

(@) © (=2
9. Which of the following is equal cot™! (cot4) ?
(a) m (b) 4 (c)d4-m dn-4
10. The value of 2tan™! (cos x) = tan™! (2cosec x) is :
n i =0
(a) nm (b) nm + 2 (c) nm + > (d) nr .

11. If tan™! y = 4 tan! x (|x| < tan T), y as an algebraic function of x. Then which of the following is the root of the
equation of x* — 6x2 + 1 = 0.

(a) tan g (b) tan g (c) tan (d) tan g

12. The solution set of [sin~'x] > [cos™!x] is :

(a) xe [sin%,-’ﬂ (b) x e [sin 1, 1] ©) x e [1, 0] (d) x e [cos 1, 1]



13.

14.

15.

16.

1.

18.

19.

20.

21.

22.

23.

24.

25.

The value of : cos{cos‘l[—%)—sin"l(%ﬂ 154

(@0 (b) 1 © g
The value of x, if x, sin~! [E}+Sm—1[}g] - _’23
x x
(@) 1 (b) 0 © 13
The value of x, if tan|:sec_1—l-:| = sin [tan"12)
%
3 2 5
(@) 3 (b o (@), 5%

If — 1 < x < 0, then which of the following could be equal to sin!x ?

=

The number of real solutions of tan™* Jx(x+1) R A g is :

(a) zero (b) two (c) one

If sin"lx > cos'x, then the set of exhaustive values of x is :

olp] o[y

Which of the following solution set of the equation sin~! 6x + sin "1 6+/3x = :%E &

(@) [-1, 1]

1 e
® & ® DS © ¢
5n’
If (tan"lx)? + (cotx)? = S then ‘x” equals :
G} (b) 0 © 1

The solution set of (cot'x)? —(5 cot™lx) + 6 > 0 is :
(a) (cot 3, cot 2)
(c) (oo, cot 3) U (cot 2, )

(b) (cot 2, )
(d) None of these

The value(s) of x satisfying the equation sin™! |sinx| = /sin_l |sin x| are/is.
(a) nm -1 (b) nm + 1 (c) nm
If tan™! {E—i})+ tan~! [lx;l) = tan"! (-7), the solution is :
X X

(a) unique solution (b) no solution (c) exactly two solutions

If cos™'x + cosly + cos™'z = m, then the value of x* + y* + 22 + 2xyz is :
(a) 0 (b) 1 (© 2

The value of sin! sin12 + cos™! cos12 is :
(@ 0 () 1 (c) m

T
@3
) 12
2
(d) 3
(d) cosec™'x

(d) infinite

-1 1
(d) [—--E]

@ 3

[\®]

(d) none of these

(d) all of these

(d) exactly three solutions

(d

(d) nn



26.

27

28.

29,

30.

31.

32

33.

34.

35

36.

37.

n—1
The sum of tan~! [lj-i-tan_l -%]than*] -4—) + ...+ tan~! . 1
3 9 33 1+2™1
(a) g- (b) = (c) g (d) none of these
If % < |x| < 1, then which of the following is not real?
(a) sinlx (b) sec™'x (c) tan"'x (d) coslx
Which of the given relation is true for permissible values of x ?
(I) tan|tan x| = |x| (IT) cot|cot x| = |x|
(1) tan!|tanx| = |x| (IV) tan|sin~lx| = |x|
(a) Both (I) and (II) (b) Both (II and IV) (¢) Both (1) and TII (d) AllL I, T, TV
M T % = 2, then the principal value of sin”'x is :
L 14 3n
@ 5 b) &5 @ 3
Sum to infinite terms of the series cot™'3 + cot!7 + cot 113 + ... is :
(a) -’-23 (b) tan~12 (c) cot1 ) g
If cot™! [EJ > % , n € N, then maximum value of » is :
Y

(a1 (b) 5 (c) 9 (d) 8

If a, b, ¢ are distinct non-zero real numbers having same sign, then the value of

gl[abHJ _1(bc+l] 1(ca+1J :
cot + cot + cot 18
a-b b—c c—a

(@) n : (b) 2 (©) 12‘- (d) both (a) and (b)
f1-x2
Which of the following is equal to cos . : sz when x > 0 ?
: +x
(a) —2tan"lx (b) 2tan x (c) 2tan"'x (d) tanlx

The value of tan [cos*1 —g— +tan”! %} is :

6 14 7 7
@ 1 () < = o OF
Equation 2sin~!x + 3sinly = 5—;— and y = kx -5 hold simultaneously when ‘&’ equals :
(a) 2 (b) 6 (c) 4 (d) none of these

If a, b, ¢ be positive real number and § = tan™ ‘,a—: +tan™! J% +tan”! JEE- , where k. =a + b + ¢ then 0 is
equal to : = % 4

@ 3 () ©7 @ 0

: : : : = 1 s
Arithmetic mean of the non-zero solution of the equation : tan 1[ J+ tan~! i J = tan~! 2
2x +1 4x+1 ¥2

7
@ 1 ® ©3 OF



38.

S0,

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Two angles of a triangle are cot!2 and cot™!3. The measure of third angle is :

n T
(a) A . () 6
The equation cos™! {?J = sin"lx — coslx has :

(a) no solution (b) infinite solution

© & @3

(c) unique solution (d) none of these

ol it Al
Iftan{\/ S l:|=a, [ae[o, -:-:-D then x? is equal to :

\/ T \/ 15
(a) cos2a (b) sin2a

1 e
If 5Sx< 1, the find the value of cos™'x + cos”! {§+ﬁ}

i Y
@ 3 ®) 3

Which of the following is equal to tan_l{tan_l[

(c) tan2a (d) cot2a.

2
© 7 (@ 2c057x - %

e = d d
+ tan i
1+ aya, 1+a2a3 1+a,,_1an

where a,, a,, a, ... are in A.P, ‘d’ 1s the common difference.

nd
Labaen

(a) i’%” (b)

al+ n

cosec L /5 + cosec™! 765 +cosec 1325 + ... to w0 is :

(a) ® 5

(n-1)d a —a
© 1+—alan @ g a:
© F @3

22

& 1 s 1 e :
The sum to infinite terms of the series cot 1[22 +5J+ cot 1[23 +—]+00t 1(24 + 23J + o800
T
4

@7 OF;

(c) cot'2 (d)

If © = cot™'7 + cot™'8 + cot !18, then the value of cot 0 is :

@s OF
e Wl i st
If tan[Qtan [gj 4} =17 then the value of A is :
7 —7
@ 17 ®) 17
2
The number of solutions of the equation cos™ ;2 =
(a) only 1 b) 2
1
0 = tan™! (2tan’0) — tan™! {[g)tan 9} if
(a) tan@ = -1 (b) tan6 = 1

cos ™ [cos(Z cot'l(\/f = I)} is equal to :

(@ v2-1 (b) g

© V3 (d) 3v3
17 9
(ehs @ 73
2x 2 27 .
RE = =l
+ sin x2+l+tan o 31S
(c) no solution (d) 3
(c) tanB = 8 (d) tan® = 2

© 1-2 (d) '{T"



50.

51.

52,

53.

54.

5.

56.

57.

58.

59.

60.

61.

62.

cos_lsin[x + -—J
If f(x) = e 5 , then which of the following is correct?

8 = 8 = 8 = 8n L
@ f —75] = el® ®) f[—“ = el8 © f[—“— =el8 @ f[—] =
9 9 9 9
If cos ' ot + cos™' B + cos™'y = 3n, then the value of off + Py + ya is :
(a) 3 (b) -3 (© 0 (d) 2
= =E3 SN
The value of sin [g)+ tan [7) 19
@ 7 () © 0 (@
The principal value of cos™'x lies in the interval:
-T T T n T
e b ey A d 05 o
(a)(z,z) (b)[z 2} (©) [0, =] ()l: 2}
Let cos~'x + cos™ly + cos™'z = 0, for 0 < x, y, z, < 1, what is the value of x*° + y!000 + 1001 2
(a) m (b) 0 © 3 @ 1
What is the slope of tangent of y = cos™ (cos x) at x = g ?
(a) 1 {b)~1 (© 0 (d) 2
The value of tan {Ztan_1 [%}} is %
3 4 ’
(a) a () 3 © 3 @ 1
1
The value of sin"'x + sin‘1; + coslx + cosL is -
x
T T
(@ 2 (b) 5 (c) = (CYRY
The value of = anx V1t s%nx is
J1-sinx —+/1+sinx
@ -2 OF; A @ 2n -2
If sinlx + sinly + sin!z = 3711, then the value of x2 + )2 + 22 + 2x%2 + 2)%2% + 22%% is :
(@) 1 () 0 © 3 d) 9
If sin"'x + sin”ly = w, then which of the following is equal to cos (sin”'x + sin"'y)?
1
(@) 1 (b) 0 (c) -1 d 3
=1 ( n -1fm} = ; - .
If tan~ | — |+tan” | — | = = then which of the following is correct?
kx X 2
P = = =
(@ x= = (b) x - (b) x = nm (d) x* = nm

The value of tan_l{ l—cosx+J1+cosx] 1S :

V1-cosx —/1+cosx
U o OF @ie 2

X
s 3 4

n
%



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

VR

74.

75.

If sin?x + sin?y = 1, then the value of tan(x + y) is :
(a) O (b) not defined (c) n
What is the value of sin [cot™! {cos (tan"'x)}], for x > 0 ?
2+ 2 x%+2 2+ 1
()x2+1 (b) 2 (G)xz_
Which of the given valus satisfy the equation sin"!x + sin”!(1 — x) = cos™lx is :
1
(@ (0, 1) (b) (0, 5] (EaG15s1)
sin! + sin™! 1 % = sin~'x, then the value of x is :
2 3 3
(a) 5 (b) 5 () 5

f= ] o 1 :
The value of Ecot 1(—-———2J IS :
s l+n+n

2 :
@ 3 ®) n (c) 0
If sin"lx + sin”ly = g and cos'x — cos”ly = 0. Then the value of x2 + 32 is :
1 ]
@® 5 © 5 © 1
Which of the following is incorrect ?
el e 1D -13) _ 35 1913
(a) cos[sm 17} =17 (b) cos(cosec T (c) cos|sec 3 5

: Z zx
Given, tan™! 2% + tan! &
xr yr

(a) 0 (b) 1 () 7

k)
zr

+ tan =gthenx2+y2+z2isequalto:

=2 T
Solve for x : tzm_l[1 zxzj+cos—](I 2x J =3 for0<x<1.

@ \/_+1 o J3+1 © 243
a ¥ o
1 J3+1
Solve the equation : tan~!vx? + 2x +sin”'y/ Pt g
(a) 0, -1 (b) 0, -2 (c) -1, -2
1
The equation sin~lx — cos™!x = sin I(EJ has
(a) no solution (b) unique solution (c) infinite solution
The value of tan_l[fj—tan_l(-{:—y) is :
) x+y
U 15 L3
@ > OF © 3

=y
If tan sin_l( zxz}+cos—1 1 x2 = (). Then the value of x is :
1+x 1+x

@roel 1 (b) 0, 1, 2 (o8 2 2

@ 1
x? +1
S
-1
(d) (HL ?
@3
=il
@ =
l
@1

(d) cos [tan'1 i)
4

(d) xyz

52y
@ B

@11

4
5

(d) cannot determine

(d) =

(d 1, -2,

-1



1= =3 2%
76. The value of tan[icos I(I—H 1S :

3
= o =2 A @
% o S 5 5
77. If sin”lx + cot™! (%) = -;E, then the value of x2 is :
2 ) 1
a) 25 b) — c)= d)fi=—
(a) (b) NG (c) 3 (d) 5
78. If coslx + cosly = g, what is the value of sin~!x + sin’ly ?
T T
L L 0
(a) 3 (b) ) (c) (d) =
£ .
79. If tan! cl + tan™! el Then the value of x is :

R e

(a) + % (b) J_r\/g (©) i% (d) i\E

80. If cot"'x + cot™'y = X then which of the following is correct ?

(@ xy=0 () xy =1 : (€)x +y =1 Gl |
81. If cos™!x + cos™'y = m, then the value of xy + yz is :

(a) 3 (b) 2 (c) 1 (d) 0

e ~ INPUT TEXT BASED MCQ’s

82. It can be shown that the graph of an inverse function can be obtained from the cc;rr“es‘;pbnd.ing graph of drigina}

function as a mirror image along the line y = x.
\%

N
' 3m —n : 3n
e E 2 2 E 2 2_71; e
A = e g
: 2 :
¥ =sin x
v
Yf
Answer the following questions :
(i) What is the range of arc sin in function for x = siny?
@i s rss ®0<y<p (©0<y<m @ S <y<0
(ii) The value of cos™ (-71] + sin! (%) is :
T 7
()= ®) = (©m (d) 2n
2 3
(iii) The value of sin[E—sin_l (‘—IH is
3 2
@ 1 ®) -1 © 0 @ 3



v) The principal value of sin‘{?} s

i | T b1
d5 B = L
@ 7 ® 3 © 3 @7
v) What is the domain of the given function?
-7 i —T e
— < x<= — = ] < - —
(a) 7 Sx¥=<3 (b) 2<.>n:<2 {e)—1 &35 1 @-1<x=1

83. The value of an inverse trigonometric function which lies in the range of principal branch is called the principal
value of that inverse trigonometric functions.

Answer the following questions :

B If x + % = 2, the principal value of sin'x is :
T T 3n
@ 1 0 2 OF: @ &

2
ii) What is the principal value of sec’!| —= |?
(i1) princip ( \/5]

T T T T
(a) D) (b) 3 (c) 7 (d g

(iii) The value of sin{g—sin"l(jﬂ is :

T b1 —T T
(a) Z (b) 5 (c) T (d) g
2
(iv) If sin”‘( Zazj—cos“1 1_b2 :tan"l[ 2x2)! then the value of x is :
1+a 1+5 1-x
(a) & (b) ab © 2 7 i
b a 1+ab

(v) The principal value of sinl{sin(%]} is :

@ % ® 2 © & @3

: ANSWERS ‘ "

1. (2) 2. (a) 3. (b) 4. (c) 5. (d) 6. (a) 7. (b) 8. (b) 9. (c) 10. (b)
1. () 12.(b) 13.(a) 14.(c) - 15.(c) 2 -16rge) SIGNDIRSSR(b) - 19D~ - 20. (a)
21 {e] =22, 4d) 23. by 240 (b) 25. (a) 26. (a): _ 27.HB) 28. (d) 29. (¢) 30. (d)
3. (b) .. 32.{d) 33..(8) 34. (b) 35. (b) 36. (b) 37. (b) 38. (c) 305 1C) 40. (b)
41. (b) 42. (c) 43, (d) i {c) 45. (b) 46. (b) 47. (a) 48. (b) 49. (d) 50. (c)
51.(a) 52.(a 53.(c) 54.(b) 55.()  56.(b) 57.(c) 58.(@ 59.(d)  60.(c)
61. (d) 62. (a) 63. (b) 64. (d) 65. (b) 66. (c) 67. (c) 68. (c) 69. (b) 70. (c)
ik (d) 72 (b) 73.:(b) 194:.(b) 7356 76. (a) 77. (c) 78. (b) 79. (b) 80. (b)
81. (a)

82. () (@ @) (o (@Gi)@ @) & O
3. @O® G GdWd ad GouE



“Hints to Some Selected Questions
. (a) Let (cos o)2 = P

Then, cot! P+ tan ! P=x = L x[tanP=cot(g—PI|

2
. sin ) =1
=, Sinly . el =re el |
. (@) = < <2 PosinlasE=s-<a < .
(a)4 > 1 2 sin"la 4;;.2 |a] NG
(@ 2y=x+z(x,yzareinAP)=2tanl y=tanx+tanz =2 x=y =2
32
3 2 A 3 i
. (a) cot[tan'l (2)+fﬂn_l(—3—Jj = cot tan_l :‘E-—E‘ = cot[tan_ —6—] = ﬁ
4 3
x+ -
@ )| AR s £25 | 1| 32
1-x. L 1-x% - 257 1-3x2
=
(2 Sl 2
. (b) 2 tan™! (cosx) = tan 1[————-—0082 ) = tan 1[ cozsx]
1-cos“x sin” x
Now, tan™! [2cot x cosec x] = tan™! (2cosec x) = cotx =1 = x =nn + T
4x
- 2)
2x -1 (l—x ) A (O = 2
. (a) tan! y = 4tanx = 2tan"! — = tan. —————— = tan’! Ax (1 —x9)
2 . 2 1-x* i 4x* 2t =G+ 1
= Ax (]~ T 2.2
e (k=3
T

22>y=00:>x4—6x2+1=0

o o (G - o for o )] - oo -

2 /
s} cos_l[wf-ﬁ}+sin”1(l—2—J ol — cos”! [_xiﬁ] S cos_l(-lgj

If x = tan % = tan’ly = 4 tan’lx =

X X 2 X X
VB b e ]
:>_,._.__=?_—_>x2-25:144 = x2=169 = x = +13.
X

X

x = tan™! ’—l—xz

i 2 ok . s T
. (b) sm1x>cos‘x=>2sm’x>sm1x+cos1x=g=>sm1x>z

1

? : x -
.©) sinlx=0=>sina=x=tana= \[-—-w = sin~
1-x

1
ol | T
e < i eael e g s |
4 T B

. (d) sin"'6x + sin'6y3x = ~§ = sin 163 x = T —sin~l6x

o8]

63 x = —cos sin'6x = —y/1—36x2 = 108x2 = 1-36x2

1 : S|
= 4 — << 0k =
= _12,smcex 0 X B



31.

32.

33,

34.

35.

36.

20.

5m?
(a) (tan"lx)? + (cotlx)? = = = (tan"'x + cot 'x)? —2tan x

2
Y8 s
=2 5

4

8

2
- 3m

= tanlx = — — = x = -1,

(b) Take

=

x—1 X
]_

4 5 d
tan on both side

x+1 x-1

x+1 x-1
X

x—1 X

= J=x=2= tan”' 3+ tan

=> Therefore, the given equation has no solution

= ay +2= \1-x2\1- )7

x2y2+22+2xy2:1_x2_y2+x2y2:>x2+y2+22+2xyz=1

-1

(b)$<cotg:>n<n>< V3 =n< \/gn == STl

. Maximum value of n = 5.

@)&m*(ﬁlﬂ)+mn4(ﬁlij+mﬂ4(
ab+1 bc+1

c—a
1+ca

i
2

2
(E_mﬂx) _ 5w
2 8

2
tan"lx + 2 (tan"lx)? = 5% = 2(tan"'x)?> —mtan1x s 0

3n?

= tan"1 (-7)

. (b) coslx + cosly=n - coslz = cos—l[xy —A1-x2\1 _yZ} = cost! (=)

tan~lg — tan'h + tan"'b — tanlc + tan"lc + tan"!la = 0 or « or 2%

= tan[tan_léﬂ- tan™! z} — tan| tan™! E = 1_7
4 3 6

-_l ﬂ
= sin~y ==

6

2

“1=k-5=k=6.

(c) Put x = tan®
; Wi
= 1{ tan29 = cos™! (cos20) = 20 = 2tan"'x when x = 0
1+ tan” 0
1.% 2
=1 _1_
(b) tan| tan ——f + tan =
15
(b)*'-“<2sm x<2ﬂ =L ) <
i e 3
= 2sin™! x=2— = ginly=2= 3sinly = =
2 2 2]
=>y=hk-5sox=landy=1
(b) tan~lx + tan"ly + tanz = tan”! Xtyt+z—xyz
l1-xy-yz -z

= 0=

’ak ’ }f_]f_ ‘ak bk ck
gt ca ch ca ab

ak bk

cb ca
tan"l0 > 0 ==

bk ck

ca ab

i

ck ak

ab ch

L&

a+b+c \[——— a+b+c
—Ja+b+e
~abc ] [

11



1 1
—+—m
+
37. (b) tan”" 2x+11 4x~i~1 :tan—l(%] L s R e
2x+1 4x+1

x
&+2 2 3x = ol

= = + x = L 2t + 6 =
8x+6 x:>4x+3 x:>3x2 x=8x+6=2>3x*-Tx+6=0

2

2
Brerl 1 20 WPtk o

=2x=0,-=,3
2 2
=15
nMean = = J
= 3 9
. T
39. (c) sin~lx + coslx = 2
sin”'x — coslx = = [Given]
X 5
3
= 2sin'x = 23“ = sinlx = 5 = coslx = -765 SR is the unique solution

40. (b) Let x* = cos28

_1[\/200526 +\/25in29]
tan =Q

\/2(:0320 - \/Zsin29

_1(1+tan9J i (T{i )
=o=>tan |tan|—+0]| =
1-tan0 : 4

1 :
=>4+9 a=>4+5603“1x2=a=>x2—sm2a

41. (b) Put x = cos® = cos™! (cos0) + cos™! |:%0056+1/2§-sin9j1 =0 + cos™! cos(g*ej = g :

% d -1 4 —a
(c) tan l( ) = tan (1-2———1} = tan"'a, — tan"lq,
l+a1a2 R )

Similarly,

N d
tan . = tan! a, — tan™! a, ... SO On
1‘4"0203

42.

(o]

tan {tan”'a, — tan"la, + tan"'a, — tan"la, + ....}

4 © 3 oot (2"” +51_}

n=l1

15

=y
a1 - ~
46. (b) 2tan 1(-j I i e D 2
5 12 12 4 T

1+—.1

47. (2) Put x = tan 0 12

We get, cos™!(cos 20) + sin~!(sin20) + tan!(tan2 @) = 2-“
_2n _2n T il
=>29+29+29—3 69—3:>9—9 x—tan§

12



4. (b) 0= tan”!

54.

56.

57.

59.

62.

2tan28—%tan9

1+ (2tan? G)[—tan ej

1
3

= tan 0 =

2tan28—%tan9

e
3

= (tan 0 — 1) (tan O + 2) = 0 = tan® = 1, tanB = -2

ol T
cos sin| x+—

(€) fix) = e

=y =75 —sin

i f(g_ﬁ

(a) Sin_l[gj = R | e——

-~ tan! % + tan™! ;}7 = tan”1(1) =

T

9

j = gl3n/18

Range [0, =]
.. Principal value of cos™'x lies between 0 < y < =

o

= y = cos!sin (x - EW
3

(o3

8_“+£] o
Ees T

n
4

. (€) y = cos"lx — Domain [-1, 1]

Z4
P

2n
9

13n

18

(@ cosla=cosB=cosly=n=a=B=y=-1=of+Py+tya=1+1+1=3

(b) cos™x + cos7ly + cos™'z = 0, it means cos™x = 0, cos”ly = 0, coslz = 0

nx=0,y=0,z=0 = x99 + 1000 4 ;1001 —

o wfom (3]

(c) (sin'x + coslx) + [

(d) sin"lx =

Wil
—2—,S1n y =

1

2x—
tan tan~! 3 = tan
-(3)
2
il = | TR
— i :—+_
sin x-i-cos xj 53
sinlz = X
2

2’

=t

=x=lhy=ilz—1]

=1+14+14+2x1x1+2x1x1+2x1x]=342F e

(a) tan~! [

= tan~

J1—cosx +/1+cosx

J1—cosx —1+cosx +1-cosx ++/1+cosx

—

1—cosx +1+cosx + 2vsin? x

L

l—cosx—1-—cosx

1-tan—

\/l—cosx +Jf+cosx}

} - tan_l[z(nsmx)] ]
—2c0sXx

5 X
cos— —sin—
2

X ik
i COS— —SIn—
[ 2 2}

13



63. (b) sin?x = 1 — sin?y = sin?x = cos?y = sinx = cosy

similarly siny = cosx
sin (x+)) _ sinx cosy + cosx siny _ cos’y + cos’x
cos (x+y)  cosx cosy — sinx siny 3 0

2
66. (c) sin’l[l. 1-[1] £2 1—12}
50 3

tan (x +y) = = Not defined

e )
= gin~lx = sin 1[“ +0] = sinlx = sin‘lg =sinlx =>3x= %
=15
69. (b) cos[cosec_lg-) = cos[cos IEJ = 1—53-
73. (b) sin"lx — cos7lx = g
sin“lx + cos”lx = g (we know) -
T ] oL, | el
2sin~'x 6+2 6 3:>smx 3andcosx 6

% \E is unique solution.

74. (b) tan™! i}—{tan"l(l)—tar;'l[ZJ} = tan_l[ﬁJ—tan”ll+cot‘1(£) =g_§=
y x y y
78. (b) (g-Siﬂ_IIJ+(§—SiH"1yJ=g = 1 — (sin"'x + sin"ly) =32E
_E= inly + sin~! =E
=R -Z=six sy =2
=l Rt 3
1} . Znad Bt T 6z (3x12)
A tan =& o
i s _(3x—l)(3x+l) 4~ i) Bits
3x+2 )\ 3x+2
6x(x +2) _ & e -
L TER 1= 182=5=x I

82. (i) (a) The range of x = siny is [?n, —TEJ. 1ie. —_ZE &y 4 g

(i) (c) |:TE—COS_1 cos[%)]+2sin"l (—;-J
o |:1t —cos™! (cos EH +2sin”} (sin E)(l)
3 6 )\ 2
(R—EJ‘FZX—E:']'{
3 6
'n’_11~'E“1'E=-E£:.
o g (] -l ol -

o a
I
i,

13



(iv) (c) We know that sin”!x is [:ZE’—TZE:I

. sin! ﬁ =sin”![sinZ | = £=[_—n E}
e S 1 T

(v) (b) The domain of the given function is —1 to Ol.

R G b)) z+1=2
X

2
2 -1
( _L) =0=>—~—-x =0 = x=1=sinlx=

% N

o B iy o -t kg = —1 /2 :E:E.
(i) (d) The range of sec™ x is [0,2:|u[2,n] sec (sec6J AT

NI

(iii) (d) The range of cosec'x is [%“,o)u[g,n]

(iv) (d) 2tan! @ — 2tan"'h = 2tanlx
< a-b il s a-b
e (1+ab] e

(v) (a) sin! (sin [n - -ED = gin-] {Sin(gj} 42 g _
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