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CHAPTER

INYERSE TRIGONOMETRIC FUNCTIONS O 2

Trigonometric functions are not one-one on their natural domains, so their inverse does not
exist in all values but their inverse may exists in some interval of their restricted domains.
Thus, we can say that, inverse of trigonometric functions are defined within restricted domains
of corresponding trigonometric functions.
Inverse of f is denoted by f~1.
NOTE:

e sin"lx = (sinx)™?!

e sin"!x #sin™?! (i)

1

sinx

o sinlx=#

Domain and Principle Value Branch (Range) of Inverse Trigonometric Functions

PRINCIPAL
FUNCTION DOMAIN VALUE
BRANCH
T T
. _1 _ _
sin™" x [—1,1] [ 55
costx [—1,1] [0, 7]
T
-1 _- =
tan™ " x R ( 2,2)
T T
csc™lx (=0, —1]U[1, ) [—E,E - {0}

sec™lx (—o0,—1]U[1,%) | [0,7] — {E}

cot™lx R (0,m)
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ELEMENTARY PROPERTIES OF INVERSE TRIGONOMETRIC FUNCTIONS:
PROPERTY 1

i) sin"1(sinf) = 0,0 € [—g,%]

ii) cos™1(cosB) = 6,6 € [0, 7]

soo -1 _ T T
iii)  tan""(tanf) = 6,0 € (—;,5)
iv)  cot™%(cotf) =6,0 € (0,m) @

b e =ooe[L]-0 WS
O

L Ci2)
vi) sec”!(sec) = 6,0 € [0,7] — {g} i

a +b)t

vii)  sin(sin"!x) = x,x € [-1,1]

% X3 Bin(x)
viii)  cos(cos™1x) = x,x € [-1,1] K
ix) tan(tan"lx) =x,x ER : @

X) cot(cot™x) =x,x €ER
. ‘Z,
xi)  csc(escrx) = x,x € (—oo, —1]% =y 2
(00)

xii)  sec(sec™lx) = x,x € (—oo, — =3+ (n-1)d
g+‘\-} 'Fcﬁq}
il
PROPERTY II ® 7 - F]
é' f
i) sin™? (%) =csctx orx < —1
.. -1 l _ _ X
11) cos (x)—’s. ,x=>1lorx < -1 7
tlx, x>0 % j
tan™1 (%) = { o .
iit) an (x) —mT+cot™lx,x<0 3 fi 7}
PROPERTY II1 B
i sin"!(—x) = —sin"'x,x € [-1,1] l
ii) cos i(—x) =m—rcos™tx,x € [-1,1]
i) tan"!(—x) = —tan"'x,x € R ' [[*“1’
(Fadd -7
iv) cot™}(—x)=m—cot™lx,x ER ¢iz)
g +b)®
V) csci(—=x) = —csc7lx, x| = 1orx € (—o,1]U[1, )

sec”l(—x) =m —sec lx,|x| = lor x € (—o,—1]U[1, ) in (x)

'aﬂ.z 1 ) S:: aj,_—-a]‘i'n i 3 e yi ¥ x“ a I R-Yf )

>x dg+(n-ndd =r WKonst = (Xunl2) (3-axn?)

= ﬁ‘ L ooyt e Y s coth (2) = i cot iz
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PROPERTY IV

i) sin"!x +cos™lx = %,x € [-1,1]
ii) tan"'x +cot™lx = g,x €R
iii) cscTlx+secTtx = g,x € (—o0,—1]U[1, )

PROPERTY V .

=

+y

_xy) ,xy <1
o)

ii) tan"'x —tan"'y = tan~! (f__:

%o
PROPERTY VI \é\

i) 2tan"!x = sin~! (132), x] <1 . @
or—1<x<1 \Q\
).050
X >

ii) 2tan™!x = cos™?! (
1+x2

i) tan"lx + tan"ly = tan"?! (

[

<
N—
=
<
V
I
[Ey

iii) 2tan"'x = tan™?! (12x ; x<1

N

a.’\‘ ¢

Vi +1 = Yi+ (Xu/2)(a-Yi%)
Kt = (anﬂ)fﬁi'ﬁ#ﬁ?)

Sn - a.L -—'a ‘_!\-
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PRACTICE QUESTIQNR:

1. The number of real solutions of tan™! \/x(x + 1) + sin"!Vx2 + x + 1 = gis
a) 0
b) 1
c) 2

d) o @

1Y3+1

2. The value of cot~ 1221 4 cot=122HL 4 cot-12H L §g ’\Q
x—y V-3 z—x \

a) 0

o
c) cot/7lx+cotly+cotlz @ -

d) None of the above @
3. tan~' = —tan~! = is equal to A
n m+n
1 n

M=y 2

=3+ (n-1)d
g+‘\-) 'F (’-q}

&

4. Ifcos™*/p + cos7 p+cos~t/1—q= %, then the value of q is

a) 1 %

i;\ 2

=3
~

o
~

= Wl él

o
p—a
=N

_1 (15
5. cos 1(
7

) + 2tan™? (%) =

[y

1 La0]

I Lavel

Ciz)

o
p—
NI

_ 171
b) cos 1(—)
221
T
C) Z
A Nane nf theee

fi 41 = Yir (xn/2)(a-Yi
Konsr = (Xnl2) (3-axn®)
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(x+a) (x-a)
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6. The number of real solution of tan™ \/x(x + 1) +sin™! Vx2+x+1 = gis

a) 0
b) 1
c) 2
d) oo
7. f-1<x< —%, then cos~1(4x3 — 3x) equals
a) 3cos tx N QQ
b) 2m—3cos™x \\
c) —2m+3cos™1x Q
d) None of these O

o]

.
. The value of Y32, tan™? (1+r+r2) is equal to @
V3
a) 2 @
x &
4
. N

d) None of these

R e %tan‘1 X, tl(\ecalue of x is

1+x
a) %
b % ‘(Q
) V3 0%
d) ON

10. Ifa < é, then the number of solutions of (sin™! x)3 + (cos 1 x)3 = a w3, is
a) 0
b) 1

c) 2

d) Infinite

By -3,r" Yi+1 = Yfi- Xn/Q a-—Yf )
=r Konst = (Xnl2) (3-axn®)

-



11.IfA = tan™' x,x € R, then the value of sin2 4 is

a)
b)

c)

d)

d)

13.1f6 =sin"'x +cos 1 x

lies is
a)
b)
©)
d)

real solution, is

2x

1+a2 as
(n—-1)d
at+an
(n—-1)d
1+a ay
nd
1+aqan

an—ay
an+a1

2 4
0<o<Z
4

4
T
2

—tan"lx

1+an_1an]

ﬁn ;aurfn-iﬁd
exp Flxorh) =F (ra)

mxnt [
= A 2

.,a, are in AP with common ratio d, then tan Ltab
\ +a 1a2

+...+tan™?

is equal to

S

,& oo, then the smallest interval in which 0

xO
>

14. The value of 'a’for which ax? + sin™*(x? — 2x + 2) + cos ' (x> — 2x +2) = O hasa

e ar"(rl—l)d

1 [a0]
I Lol

Ciz)



16. If $.20, sin~! x; = 10m,then ¥ 2%, x; is equal to @
a) 20 ’\Q
b) 10 Q\
c) 0
d) None of these -

17. If tan @ + tan (g + 9) + tan (_?n + 0) = Ktan3 H&Ee value of K is

) 1
2) 1/3 R @A

¢ 3 c\)Q

d) None of these
18. If [sin"tcos™1sin~1x] = 1,@’[.] denotes the greatest integer function, then x

belongs to the interval K
a) [tansincos1, &os sin 1]
b) (tan sin c &in cossin 1)
c [-11] %

d) [sin ttm 1, sincossintan 1]

19. If sin"*(2xV1 — x2) — 2sin"* x = 0, then x belongs to the interval

a) [—1,1]

[ 1 1
b) |- %.3]
9 [

d)

dn=__ 1 : g, = By -3,r" Yi+1 = Yfi- Xn/d a-—Yf ) = _ .
x B +o-nd =* Knst = (Xnl2) (3-axn®)| = 7

Ly dl 7 Jhcs e
X F WK ﬁﬁ L0 i bl st e, " ’aﬂ{n-ﬂd

coth (2) = | cot GzpMh(Z) =i sin(i2)

o2 Y
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47 O 326 3 o T
20. If elsin” a+sin® atsin®a+..w]loge 2 j5 3 root of equation x? — 9x + 8 = 0,where 0<a < =

then the principle value of sin™? sin (2?7'[) is

a) «a
b) 2a

c) —a

d) —2a @
21.Iftan™?! (%) + tan~?! (:ic) = g,then x is equal to IS \Q

S
b) V2ab O
c) 2ab % .
d) ab K
22. The sum of series AQ
tan™* 1+11+12 +tan™ 1+21+22 + tan™! I?l_\@ .. 00 is equal to

a) % Q ><'=72

b) = C) =3+ (n-1)d
2 @ g-{"\-}'rcﬂ-q}

o {\. {-; F]
6

d)

23. tan 1222 4 %@Cl +tan 122 4 4tan~tL s equal to
c1y+x +cyCq 1+c3cy Cn
a) @l .
A
N

1yx

c) tan"1Z
y

d) tan"1(x —y)

1 La0]

I Lol

Ciz)

i+ = Yixr (Xn/d) R-Yi'
Ko = (Xnl2) (3



24.If a,b,c be positive real number and the value of 0 =tan™! ’@+

tan-1 ’W + tan~?! ,% .Then tan 0 is equal to

a) 0
b) 1

a+b+c

C) abc @
d) None of these . Q
— a2

25. tan E sin™! (%) + %cos‘1 (LZZ)] is equal to Q\\

: S
2 1+a?

<°

b) 1+a? K

2a

© 1-a? AQ
d) None of these . @
N

a) 1 \
b) 0 K
c) 4/5 &
d) 1/5

%)

.
27.1f sin\®sin‘1 y+sinTlz = 3771, then the value of x190 4 100 4 7100

9
x101441014 7101° 18

a) 0
b) 1
c) 2
d 3

An= . ‘ = By-2,e" Yi+1 = Yfi- Xn/2 a-—Yf )
x @g+(n-1d = Wonst = (Xnl2) (3-axn?)
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28. The value of cos[tan 1{sin(cot™! x)}] is

x2+1
2 x?-1
1—x2
1) x2+2

1-x2
=) 1+x2 @
. Q
x2+1
x2+42 Q\\
— a2
29. If sin™? (132) + cos™? (Liz) = 4tan"' x, then O

a) x € —(—o,—1) % N
N

b) x € (1,0)
c) i € [0,1] AQ
d) x€[-1,0] ’\Q
30. sin (2 sin™? \/%) is equal to C)Q
a) 2126 @
65

c)

d)

M=y 2

e ar"(rl—l)d
04’1\-} 'F (’-q}

&

33 8|3
\y
@

d)

31. TI}e\& of sin (4 tan—! i) — cos (2 tan~! %) is
a)
b)

1 La0]

N ©OIN Nlw
r—k|°°

C
) I Lol

d) None of these Ciz)

ity = YFP.X.na'R-Yi')
HKnwr = (anﬂ)(3'ﬁxn?)



a) 0
b) 1
c) 3
d) -3

33. For the equation cos™! x + cos™! 2x + 7 = 0, then the number of real solutions is

a) 1
b) 2 ’ @
c) 0 \\Q
d) oo Q
34. 4 tan™! % —tan™? 2—;9 is equal to O
% .
a) K

b)

c)
d)

a3 wlad vIY N

35.1fina A ABC,2A = tan"' 2 and EC:)tan‘l 3, then angle C is equal to

a) {\

b)

21N WY NI

€

2x—k

)andB=tan‘1(k\/§

) ,then the value of A — B is

an = ! ' S = Br-ae™ Vi 44 = Yfi- Xn/d a-—Yf ) y :
x B +(n-1d : 1=r Knst = (Xm_fﬂ}(}‘d)(ﬁ.,') ' / )"”f:

Ly d b,
> cﬁ oming eyl (e eVam .

coth (2) = [ cot GzPpMh(Z) =i sin(iz) Ay =3r(n-Dd



@n =3¢ (n-1)d
exp Flxorh) =F (ra)

I
— z }
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37.1fsin"'x + sin"'y + sin~! z = m, then x* + y* + z* + 4x2y?z
y23% + z2x%) Where k is equal to
a) 1
b) 2
c) 4

d) None of these
38. The trigonometric equation sin~! x = 2 sin™! a, has a solution for @

a)%<|a|<% \Q
Q

b) All real values of a

©) |a|sl O

d) lal =

39.If —1 < x < ——, then sin™!(2xV1 — x )qu@

ﬁl

‘\/_’
a) 2sinlx . @
b) m—2sin"tx Q\

in=1 x

c) —m—2sin~

d) None of these @‘
40. If x* + y2 + 3% =12 tkﬁ&l ( )+tan 1(Z—j) +tan‘1(§) is equal to

a) @
b) 2 6

c) 0 *
d) No of these

41. cos™?! {%xz +vV1—x2%2 [1- xTZ} = cos‘lg— cos~ 1 x holds for

a) |x| <1

b) X E R 1 La0]
I Lol

c) 0<x<1 ¢iz)

d) -1<x<0
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i,fx v

C,O&i'f 140934

z" 2z l'-i wi
x"—Aa‘ =z (x+a) (x-a)

-
s

sk Exd - iaady I

42.If 0 and ¢ are the roots of the equation 8x2 + 22x + 5 = 0, then
a) Both sin™! 0 and sin™! ¢ are equal
b) Both sec™® 0 and sec™! ¢ are equal
c) Bothtan™! 0 and tan™! ¢ are equal
d) None of these
43. Cos [tan™{sin(cot™1 x)} ] is equal to

x2+2
a) x2+43 @
. Q
x2+42
b) x2+1 Q\\
x2+1
C) x2+42 O
*
d) None of these

44. Sum of infinite terms of the series
-1(12 43 -1(92 43 —1 (22 ]
cot (1 +4)+cot (2 +4)+cot ‘(?@—F...ls
) 5 QO
b) tan~1(2) O

c) tan”13 \@'
d) None of these K
X fztzt -1 2x

45. If 3sin~1 = 2—4® >+ 2tan 2=E,thenvalueofxis
1+x +x 1-x 3
T 9D

1
b) EA\ IS

c). 1

d) None of these

46. If [cot™ x] + [cos™ x] = 0, where x is a non-negative real number and [.] denotes the
greatest integer function, then complete set of values of x is
a) (cos1,1]
b) (cot1,1)
¢) (cos1,cotl)
d) None of these

g, = Bu-ait Vi +1 = Yi+ (Xu/2)(a-Yi%)

2
x B +(n-1d I~ WMot = Xnl2) (3-axa®)

Gl fab y b e .-"1' comirt eyl e . coth (2 = [ cot GzpMhiZ) =i sin(i2) Ay =3din-0d

WAy
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47. If cot(cos™ x) = sec (tan‘1 ﬁ), then x is equal to

b
a) V2bZ-qa?
b a
) V2b2—a?
V2b2—a?

a

V2bZ-a?

v %
’ Q
_ 2 .
48. Y0 _ tan™! (r::h-z) is equal to Q\\

a) tan~! (%) O
b) tan™! (nz—_n) K% :

©)

n2-n+2

c) tan~! (w) A@

n2+n

d) None of these ’\Q
49.1f sin"'x +sin"'y +sin"lz = {)

and f(1) =2,fp+q) =f ),V p,q € R, thenx/ @ 4 y/@ 4 z7G) _

(x+y+2) .
D4y D 1f® ew

a) 0

i S

0
A

d)e3

50.tan(%+%cos 1 )+tan(———cos 1 ),x;tOisequalto

1 [a0]
I Lol

Ciz)

Kner = (anﬂ)(3'ﬁ¥n )
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 ANSWER KEY

26
27
28
29

D
A
D
. C
30. A .Q
o N
C
C
D

N
W w® O O » W O

N
~
>

Mo+l = Yfi- Xn/Q ﬂ'Yf )
WKonst = (Xnl2) (3-axn?)

ed

coth (2) = | cot (izpMh

Zy = i sinliz) Ay =3¢n-0d



>X

Bgrtn-dd t=r WKonst = (Xunl2) (3-axn?)

. Given, tan™1/x(x + 1) ———sm TVx2+x+1

. tan =2 a1 22 @
n m+n *
m 1 \ )( =g
_ -1m —-1n_
St T c\)Q A Btr-id

) Leta=cos‘1\/ﬁ,8=c

8n = 1 | S Py ﬁ,‘_—-‘a;‘\*"

an = dit(n-1)d
exp £lxorh) -F ()

(Vo —

SO (%F}
HINTS ANR SQLETIQNR

= COS_l\/ﬁ = COS_1 sz +x+1

1 2
ﬂm Vx2+x+1

1=((x%+x+ 1D[(x?+x)?% +1]
G2+ + P+ + (P +x0)+1=1 Q@ ' La0]

=

=

> (2 +0{E+07+ (2 +0) +13=0 \\
N Q b Ciz)
=

2 _
x“+x=0 D

+ cot=122L | cot 1zx+1 6’ Bin(x)
oy oot 4 ot 2 ¢

=cot 'y —cosT'x +cot™lz — cot™ly + cot™ 1@cot 1

—1m—-n

-1

7 g+‘\-} F(ﬁq}
=tan™' ——tan~ 1 —+ taln‘1

x\ "'F
—Pandy=cos !, /1—g¢q

= cosa = ,/p, cos —p andcosy=,/1—q

Therefore, sina= /1 —p,sinf} = \/5 andsiny = \/E

The given equation may be written as
oc+B+y=%”:a+B=%n—y
=>cos(0(+B)=cos(%n—y):cosacosB—sinasinB l
—cos{ ( +y)}——cos(§+y) :\/5\/1—19—\/1—;)\/—=—(% 1-q- -
) Lo
+3)
:0=\/1Tq—\/6=>1—q=q=>q=% (:13"

Sin (%)

i +1 = y; ¥ (%Xn a } a—___Yf

— 7 ﬁ‘ L oo vy e coth (2) = | cot Gz



xE _5‘ =z (xta) (x-a)

ook b - chuad 10

@ 5. We have,

15 1
Tone Cor -1 1(—)
a cos (17)+2tan z

-
S
cos + cos 1+1/25

. (15) - (12)
=cos™! |- ) +cosTH (15
115 15\2 12\2| _ ;1 /(140
—cos {Ex 2 1= () [1- ()] - oo (38)
.
6. Clearly,x(x +1) >0andx*+x+1<1 \\Q

>x(x+1)=0

>x=0-1 O
When x = 0, @’

LHS=tan"10 +sin"*1 = g @
When x = —1, A
LHS=tan 10 +sin"'v/1—-1+1 ‘\@
=0+sin"1(1) = E
Thus, the number of solution is
7. Letcos™'x = 6. Then, x = @
Also,
-1<x<-:> 0505—5:359371
Now, cos‘1(4ag—‘3x) = cos 1(cos 30) = cos ! (cos(2 ™ — 30))
= cos™1(cos(30 — 2 1))

=30—2mn ['-‘ZTRSBST[=>0S39—27TS7T]=3COS_1)C—27T

8. % tan~! (ﬁ) =tan~! (%)
=tan"1(r + 1) — tan™1(r)
2 ¥P_o[tan~'(r + 1) — tan™(r)]
=tan"'(n + 1) — tan"1(0)
=tan"1(n + 1)

= Y* tan~! (

— -1 _Tr
1+r+r2) = tan (oo) T2

S - Ay-aet Yoty = \-!fi- (Xn/a R-Yf )
n B

x aﬁcn—nd | 1=° Kot = (Xnl2) (3-axn®)

v 2 ._ : o
ats 215 R 3 XK 1 comon = gl sbe VR €, coth (2) = | cot (izpMh(2) =1 s-!!'.hc-‘?.'} fi
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0 —11-x 1 -

9. Given, tan '—=-tan lx
9

1+x 2

Let x =tan®
0
. tan~! (1_‘_:%) ~tan~!(tan 0)

1
2
= tan~! {tan (— - 9)} = —tan‘l(tan 0)

0
> Z-9=->0=-
4 2 6

SX = tang % N Q@
10. Given, tan {sec‘1 (%)} = sin(tan™' 2) Q\\
= tan (tan‘1 \/1;7) = sin (sin‘1 \/117) %O

q X
“tan"lx =sin~! ]
[ Vi+x2

=8+(n-1)d

5
Sl S \Q\
11. SOLVE ON YOUR OWN 0
12. Given expression @

— a,—a — — An—0an—
tan[tan 122""1 1 tan +...+tan 1"—"1]
1+aqa, as 1+anan—q1

= tan[tan"1a, — ,+tan"ta; —tan"ta,+...+tan"ta, —tan"la,_,]
— - an—a
= tan [tan~! lg] =2+
1+aiay
_(sva
1+a,a,

-1

N N _ T —
.O=sin"'x4+coslx—tanlx==——tanlx
2

h —- T
[ sin~! x + cos 1x=5]

= 0=cot lx

. LaD]
Since, 1 < x < oo, therefore 0 < 06 < :

I Lavel

Ciz)

Haw = (anﬂ) (3-«::.-. )



(x+a) (x-a)

2

14. Here, x> —2x+2=(x—-1)?2+1>1
But—-1<(x?-2x+2)<1
Which is possible only when
x2—-2x+2=1
=>x=1

Then, a(1)? + sin™*(1) + cos™1(1) = 0

:a+§+0=0

=>a= —g Q\QQ
15. » tan E + %cos‘1 (%)] + tan E - %cos‘1 (%)] Q\

=tan[%+c|)]+tan[§—c|)] O

[put%cos‘1 (2) =¢ > cos2p = %] K% ’

b

=1+tand> 1—tand¢ AQ

l1—tan¢ 1+tanod

_ 2Q+tan’*¢) 2 2b \@

1-tan?¢  cos2¢p  a Q
16. Since, —g <sin"lx < g O
asinla=21<i< 20{\@'

>x=11<i<20 %
Thus, Y2, x; = 2(@
17. We have,

tan 6 +tang3+tan(_3—n+9) = K tan 36

= tanfd + tan(60 + 0) + tan(—60 + ) = K tan 360

v/3+tan 6 tan 6—/3

1—V/3tanf  1+/3tané
8tan @

= tanf + ———— = K tan 30
1-3tan“6

=tanf + = K tan 30

3(3tanf—tan30) _
TR K tan 36

= 3tan30 = Ktan30 = K = 3

i +1 = Yi+ (Xu/2)(a-Yi?)

{ S - a,L-—-;a'l‘n’
x Byeand e Konst = (Xnl2) (3-axn®)

Gl fab y b e .-"1' comirt eyl e . coth (2 = [ cot GzpMhiZ) =i sin(i2) Ay =3din-0d

s
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18. We have, 1 < sin"'cos !sin"'tan tx <

N

=>sinl <cos !sin'tan"lx <1

= cossinl > sin"'tan"'x > cos 1
= sincossin1 > tan™! x > sincos 1
= tansincossinl > x > tansincos 1

. X € [tansin cos 1, tan sin cos sin 1]
19. Let sin"*x = 6. Then, x = sin 8 and V1 — x2 = cos @
Now, \\Q
sin™?! (Zx m) Q
=sin"!(sin26) =20, if-2<26 <7 9
=2sin!x,if-f<O<lieif-Z<x<% K%
sin‘l(me) —2sin"'x=0,i —iQ@

20. Roots of equation x> — 9x + 8 = 0 are

Lety = [sin® a + sin* a + sin® a+. We 2

2 :‘al+(ﬂ‘l)d
=>y=-"""log, 2 = tan?

1-sin2 a a\% v*“-)';F(h)
= y = log, 2t « K r: = F}
= g¥ = ptan®«a % -
According to que@

tan*e = g = 28 = tan? o = 3

IA

/5

M=y 2

:tana=\/§:a=§

1 La0]

I Lavel
ciz)

i ‘!i ¥ (Xn/d) fl'Yf '
x.ﬂﬂ = (lﬂlﬂ) ( 3"""‘-,-)



& = Zab 3> =

'

a_+[1ecom X '__;.. +
C_,osi-— gt & i

1'_ 5‘1 = (_J(fa) (.‘*.—ﬁ)
A

ook b - chuad 10

22. Given series can be rewritten as
Ty tan~ (

Now, tan™* (;2) = tan~! (ﬂ)
1+r+r 1+7r(r+1)

1+r+r2)

=tan"1(r + 1) — tan~1(7)
" [tan"l(r + 1) —tan~17]

=tan"1(n+ 1) — tan"1(1) @

=tan‘1(n+1)—§ - Q
L) Q\\

T T
= Y2 tan‘l( ———==
2re1 1+7r+712 2 4 4

23. tan™! (ﬂ) + tan™?! (ﬂ) + tan™! (ﬂ) +...+ tan“@
Cc1y+x 1+cycq 1+c3cy

£_1 A1
= tan~! < - ;ﬁ) + tan™?! < L2 )
1451 1+
ye €162

1 x 11 11
=tan!Z—tan ! —4+tan"! = —
y C1 C1

1 1 _
Lo et — —
C3 Cn—1

=tan~! (f)
y

24.0 = tan_l /M + t +b+c) + tan_l ’c(a+b+c)
bc % ca ab

a+b+c
abc

—tan

Let s? =

Try= Card™
— Hence, 6 = ta s2 +tan" ' Vb2s2 + tan ! Vc2s?

= tan"1(as) + tan~1(bs) + tan"1(cs)

_ tan‘l[ as+bs+cs—abcs3 ]
1-abs?—acs2—bcs?
s[a+b+c)—abcsz]]

Hence, tan 6 = [
’ 1—(ab+bc+ca)s?

=0

_ [s[(a+b+c)—(a+b+c)]

1-s2(ab+bc+ca)
1 La0]

fa® Laiv]
ciz)

- Vi 414 = Yi+r (Xn/2 a...y;)
& = By-petd FiA = i
T Konet = (Xnl2) (3-axn®)
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25. tan [1 sin™! ( 2 ) +>cos™? (1 az)]
2 14a 2 1+a
= tan E -2tan"la +% -2tan"! a]

= tan (2tan"!a)

= tan [tan‘1 ( 2a2)]
1-a

2a

1-a?
26. We have, @
.
sin(sin"?1/5+ cos™1x) =1 \\Q

T

= -1
= sin” = 4+ cos X ==
o O
.o—11 T -1 .11 1 1
= Sin E=E_COS X = SIn E=Sln X=>X ==

27. We know that | sin™x | < g

0

. - . 3
~sin"lx +sin"ly +sin"lz = .

X2,
. = Y Y- 1
= sin"lx = sin"!y = sin 1z=5 \
2N
Sx=y=z=sin;=1 0

e ar"(rl—l)d

5100 +y100+2100_x1° a 101:3_2_0
28. cos[tan{sin(cot™? x)nb
= cos [tan‘1 {sin N\ )}]
- V1+x2
= cos [tan 1
_ & 1+x2
- 2+x2
1+x2

2+x2

1 [e0]
1a* Laol
Ciz)
p+b)*



_t el i T

al — gab bb‘ ::_{_a

A _+f 1+0034 R
| * -—
C_,m?:— 5 & W

- al = (x+a) (x-&)
A

Conh e -t 1N

1

29. We know that

sin”! (142_22) =2tan 1 x forall x € [-1,1]

And,

cos—1 (1"‘2) = 2tan" ! x for all x € [0, ©)

14+x2
V=1 2x -1 1—x2) _ -1
< sin (1+x2) + cos (1+x2 =4tan™" x forall x € [0,1]

30. sin (2 sin™?! \/E) = sin (sin‘1 2\/6:3 1-— Q)
65 65 \/ 65

-1 2\/126) _ 2V126
65 65

31. We have, %
1 K

sin (4 tan~1! E) @
= 2sin (2 tan~1! é) cos (2 tan~1! ;) A
.
= 25 -1 E) ( -1 E) @
2 sin (tan 2) €0s tan " \
= 2sin (sin‘1 %) cos (cos‘1 %) = Ax3Yi=-2
And, \
cos (2 tan~! l) = cos (@5&2) = cos (cos‘1 ﬁ) =2
7 24 25) ~ 25
Hence, the value o en expression is 0

32. Given that, cos x + cos™1y + cos 1z = 31

= sin (sin

“0<coslx<m
Similarly, 0 < cos™'y <m

And0<cos lz<m

1

Here, cos™ ' xcos™'y =cos™lz=m

>x=y=g=cosmt=-—1

Gn=_1 __ § = Bi-3;r"

cxy+yz+zx=(0CFCDED+ (DD + (—D(-1) =1+1+1=3

Yoty = \-‘ffi- Xn/Q _ R-Yf )

>x +n-12d . f=r Knst = (Xﬂfﬂ)(3""-"":)




ﬁn ;alr{.—ﬂ'ljld
exp flxorh) -F (ko)

y N g
AL _F}

33. Given equationis cos 1 x + cos™1 2x + m =0

=cos 'x+cos12x =—-1

= cos™! (x 2x — /1 —x2y/1 — 4x2) =-m

= 2x2—J1—x2\1—4x2 =—1

= (1+2x2) =+/1—x2/1 — 4x2
On squaring both sides, we get
1+ 4x%+4x?>=(1—x2)(1 — 4x?) @

= 1+ 4x*+4x%? =1 —5x? + 4x* ‘\Q 1 La0]

{a*Lao]

= 9x2 =0 \ L (i2)
O g+ bt

> x=0

~ The number of real solution is zero.

-11 _ -11 @
34.4tan™'2 = 2[2tan" 3 A
z L0
1_5 5 1_12 :.(:72

=2tan"!—=+=2tan"'==tan"
1 12

But x = 0 is not satisfied the given equation. @ . Ein(x)

=8+(n-1)d
= tan~122 0 o) =F (o)
119 @ "
z -F
So, 4 tan"12 — tan~! — %, 20 tan 1L {
239 119 239 f
120 1
= tan_l @ %
X
by
. _q(120x
= ta g ?
o & ?u ?n
_ 128561 14 _T )
= tan > dm tan ™" 1= "
35. Given that, zZA = tan"1'2,2B = tan"! 3 j
We know that, ZA+ 2B+ 4C =7

=>tan '2+tan" 134+ 42C =1

1 [a0]
— 2+3
= tan~! (;) +4C=m ]
1-2X3 a*[
Ciz)
= tan‘l(—l) +4C=m N T &

3
:T+AC—7T LI Ti

>s.==2
4

aﬂ:" S = By—art i Yi ¥ (Xn/d) a‘-Yf )
x By+(n-1d In - Konsr = (Xnl2) (3-axn?)

o 2D

2010
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a": 2 ab v bt = (AP

A_ 100
C_,osz e
3

* A
Q

b -
1*”‘32. Cnra™
/ \ ik
{ 1y

S‘mg_l =

f 1-co

LRE i

~ -1 ¥
K=y D

X
o wi
2

37.

38.

39.

5‘1 = (_J(fa) (.‘*.—ﬁ)

€ b T - iy I

36.

We know that,

tan A—tan B
tan(A—B) = ——
1+tan AtanB
x\3 _2x—k
_ 2k—x ky3z _ 1
s xV3 .Zx_k NE
2k—x" ky3
= A—-B =30°
We have, sin"lx +sin"ly =m —sin"1 3

orxy/1—y2+yVl—x2=3
or x2(1 —y?) = 22 + y2(1 — x2) — 2yz,/(1 — x?)

or (x? — 22 —y%)? = 4y%3%(1 — x?)

%,
6\\0

or x* + y* + z* — 2x23% + 2y2z?% — 2x%y? + 4x2y2zg4y z2=0

or x* + y* + z* + 4x%y?z?% = 2(x?y? + y?3?% + 32
&

Given, sin"'x = 2sin"'a N @
o o s
Since, —=<sin 1xS; Q\
T 0 Vs
> —-<2sinlta<- C)
> —Z<sinltac<? \
4 4 K

1
|a|37§
Let sinT!x = 0. Then, x = sinf and V1 — x2 = cos @
Now,

1 . 1 T T
—1st—\/—5=>—1Ssm03—\/—§=>—;S9S—Z

= sin™!(2xV1 — x2) = sin~!(sin 20) = sin™ (- sin(m + 26))
= sin~!(sin(—m — 26))

=—m— 20 ['-'—%SHS—%=>—§S—7T—29S0]=—7r—ZSin‘1x

\ Vi+1 = Yir (Xn/2 R-Yf)
S = BAy-ae™ L | \fl
. [=r Kost =

(Xnl2) (3-axn®)
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40. Given that, x2 aF y2 + ZZ =1 2

Now, tan™? (z ) + tan™1 ( ) + tan (%)

[xy vz, x3 Xy7]
—1|&r xr yr 7

= tan (xz +y? +z2)
i
7

(XY Y2 X5 _ xJ;z
—1|zr xr yr r
b=

T %,
41. Since, 0 < cos™?! (x—2+\/1—x2 1——)SE N Q
2 2 \\

= tan

Because cos™ ! x is in first quadrant when x is positive

Andcos ' Z—cos™ x>0 O

2 S
>cos™lx @
Also, [ < 1,1/ <12 x| <1 l@

42. 8x? +22x+5—0=>x——— = @

s=l<-f<land-Z<-1 c\)Q
s sin™t (— Z) exists but sin7! (%does not exist.
sec™ ! (— g) exists but &— Z)does not exist.

tan~?! (— %) and t& 5) both exist.
43. SOLVE @fﬁUR OWN
L\

So, cos™ !

N | R

e ar"(rl—l)d

1 [e0]
1a* Laol
Ciz)
g +h)t



“0<cos !t

— 4
tan” ()
4n<+3

45. 3 sin?! 2x2

1+tan? 9

-

x aj +(ﬂ—1)d

= Laghyt

=

0

X<T1m

44. Here, T,, = cot™?! (n2 + %)

o (i)

-

=tan~! (n + l) —tan! (n — 1)
2 2

2 Se =Tzt —tan™?! (%)

-1

— 4 cos

= 3sin~1(sin20) — 4c¢

= 3(20) — 4(20) @

= 60 — 80 +

:>9=—$n’1x—g
RN\

s
=>x=tang=>x=

L
V3

By -2

=

On putting x = tan 6, we get

3 sip-1 ( 2tan6

é@

Mo+l = Yfi- Xn/Q ﬂ'Yf )
WKonst = (Xnl2) (3-axn?)

a y - - T -- - - -,
P rﬁ‘ 1 comin = bl et Yo" e coth "2) = i cot (iz i “’! z ), c‘)

—il Ztane)
;'+2tan T tanZo 3

20) + 2tan~1(tan 20) =
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46.And 0 < cot™lx<m
Given, [cot™ x] + [cot™1x] = 0
= [cot™tx] = 0and [cos™tx] =0
>0<cotlx<land0<coslx<1
~ x € (cot1,00) and x € (cos1,1)
= x € (cot1,1)

47. Given, cot(cos™! x) = sec (tan‘1 \/bzafaz) \\Q
cot (cot‘1 (ﬁ)) OQ

= sec (sec‘1

L) .
= 2
x b K

= E T @
= x%2(b? —a?) = b? — b?x? @A
*
= x2(2b? — a?) = b? \
o Q
= X= V2b2—q? 0

48. We have, ). _; tan™ $

=1 tan™* iS?ns 1)(mZ2-m+ 1)
n 1 +1)—(m?-m+ 1)
=2 =1 tan m2 +m+1) (m? —m+1)

=yn 1[tam‘l(m +m+1) —tan"1(m? —m + 1)]

=8+(n-1)d

= (tan~*3 —tan"11) +(tan™17 —tan"13) +
(tan"'13 —tan™1 7)+... +
[tan!(n? +n+1) —tan™!(n? —n + 1)]

~1 n¥+n+1-1 an‘l( n?+n )
1+(n?+n+1)-1 2+n2%+n

= tan 1 [e0]

I Lavel

Ciz)

| 5 fi +1 = Yi+ (xn/2)(a-Yi
x dgrn-dd ' Wosr = (Xnl2) (3-axn® )

At = Zab + b¥ = Caghy*



(x+a) (x-a)

B - gl M

49. - — 1

<sin~
And -2 <sinlz<ZI

2 2
Given that, sin"x + sin"'y + sin"1 z = 37"
Which is possible only when

.= o — 0= T
sin"'x =sin"'y =sin"tz =7

Orx=y=3z=1 @
Putp=q=1 .
T;e:f(;l)=f(1)f(1) =2-2=4 \\Q
Andputp =1,q =2 OQ

Then, f(3) — f(l)f(Z) =2 22 =8 L 2
axf @ 4 yf@ 4 73 xf D +yf@D)47f(3) é
=14+1+1-— 3 A

1+1+1

=3—-1=2 ’@
N\
\oc'
\
>
éQ
QAN

50. SOLVE ON YOUR OWN.

4

ag-apen 11 = Yir (Xn/2 a-Yi?)
=r Konst = (Xnl2) (3-axn®)
QA - -

dn =
x @y+n-12d

-



