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MATHEMATICS - XIl | Inverse Trigonometric Funtion NCERT

Q1.

Q2.

Q3.

Q4.
Q5.
Q6.
Q7.

0s.
Qo.

Q10.

Q11.

Q12.

Q13.

Evaluate

anfg ()

Find the principal values of :

tan™ (tan 7—“]
6

Evaluate :

[eosec(-3)]
cosec |cosecC _Z

Find the principal value of cot™ (\/5)

Find the principal value of cosec~(2).

What is the principal value of tan' (—1)?.

Find principal value of

(/3
cos | — |.
What is the domain of the function sin™' x.
Evaluate
tan| ~ - cos™ 1
3 2
Evaluate
cos| L — sin™ ﬁ
2 2
Evaluate
N ( 1
sin{—-sin”" | =—
6 N2
Evaluate
oo 3]
4
Evaluate

tan [uc:t:»sec‘1 % ]
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Q14.

Q15.

Q16.

Q17.

Q1s.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Evaluate

cot (cosec“ % ]

Evaluate
[comee " 22)
cos| cosec —
12
Evaluate
sec (tan'1 [in
15
Evaluate
(-3
cos|sin™ | - —
5
If tan~'(v3) + cot " x =g, find x.
Evaluate
_1( 12]
cosec | cos™ | — —
13
Evaluate
nfees)
sin| cos™ —
5
Evaluate
tan [coe‘.‘1 i]
17
Evaluate
o3
cos|sin™ | —
5
What is the principal valueof'sec (-2)?
Using principal values, write the value of
_,( J3 J
sin" | ——|.
2
Write the principal value of
sin™ [—ij.
2
Write the principal value of

- 4(V3
sin _E_ .
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Q27.

Q28.

Q29.

Q30.

Q31.

Q32.
Q33.

Q34.

Q35.

Q36.

Q37.

Q38.

Q39.

Q40.

Q41.

Evaluate :

sin™ (—%) +2cos™ [—g)

Find the principal value of cosec™ (—\/5)
Find the principal value of
cos™ [—i]

)
Find the principal value of
sec™’ (1]

)

Find the principal value of
cos"(—l).

2
Find the principal value of tan™" (-/3).

Find principal value of tan~'\/3 —sec™'(-2).

Write the value of

cos™ (1] —2sin™’ (— 1].
2 2

Write the principal value of tan~'(v/3) - cot™(—/3).

Write the principal value of

tan”'(1) + cos™ [—%]
Write the value of

cos™ (cos 7—“]
= |

Write the value of
tan™! [tan 3_1:]
4
Using principal values, evaluate
tan‘1(1) +sin’ (Pi)
2
Using principal values, write the value of
2z (z)
cos | — |+2sin " |— |
(2 2

Find the principal values of

-1 ( 251‘[)
COS | COs T .
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Q42. Using principal values, find the value of :
_1( 13’.'1:]
cos | cos——
6
Q43. Find the principal value of
tan™ (tan 7—“) + cot™ (cotT—“).
6 6
Q44. Find the principal value of
. _1( . 5“] _1( TC]
sin™'| sin— |+ cos™'| cos— |.
6 6
Q45. Find the principal value of

-1 T -1 n
cosec cosecg + tan tan?.

Q46. Find the principal value of

. _1( . 37[) _1[ ( TC]:I
sin”'| sin— |+ cos™"|cos| -—||.
4 3
Q47. Find the principal value of
tan™’ [2 cos[2 sin™ %):I
Q48. Evaluate
tan (sin“ (in
13)
Q49. Write the value of

tan[Ztan‘1 1]
5

Q50. Evaluate :

ool -om (-3}

Q51. Evaluate

A(=B)%
COS{COS { 2 ] Z]

Q52. Find the value of the following

1 4 2x 1 41-y?
tan%ﬂn11+x2+560511+i2 }, |x|<1, y>0 and x,y <1.

Q53. Write the value of

tan™’ {2 sin [2 cos™ EH
2
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Q54.

Q55.

Q56.

Q57.

Q58.
Q59.

Q60.

Q61.

Q62.

Q63.

Q64.

Q65.

Q66.

Q67.

Evaluate

tan 1 cos‘1£

2 3
Prove that :

2
sin[cot'{cos(tan~"'x)}] = xz +1
X +2

Prove that :
9 9. 41_9_. 12V2

sin n
8 4 3 4 3

Write the functionin the simplest form:

1

tan™ | x| >1.

1
Vx? -1

Prove that: sec?(tan~'2) + cosec?(cot"3) = 15

If cos™' x+ cos™'y + cos™ z= 1, prove that x2+ y2+ z2 + 2xyz=1

Evaluate:

. 1 4 ey
cos(2cos~'x + sin~'x) at x = 5’ where 0 < cos™'x < n and ) <sin x <

Solve the following equation

cos(tan' x) = sin(cot B %}

Solve for x,

2tan'(sin x) = tan *(2 sec x), x ;ﬁg.

Solve for x:
2 tan™' (cos x) = tan™' (2 cosec x)

Find the value of

tan™'(1) + cos™ [—%) + sin™ (—%)

Prove that

o} o)

Prove that

2tan” (2] tan”! (1 )tan* (31

Prove that

sin| — |=sin" | — |[+cos " | —
65 13 5

INE
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Q68. Prove that

_1[4) p [12 4 [33 }
COS — |+ COS — | =C0S —
5 13 65

Q69. Prove that

sin”'| — |+sin" |- |=cos " | — |
17 5 85

Q70. Prove that

_1{12J 4 [3) 4 [56)
cos — |+ SIn — |=SsIn —
13 5 65

Q71. Prove that

13 -l 17 =
2tan”'> —tan™' - ==
4 31 4
Q72. Prove that
tan‘11+tan‘1£=1tan‘1i.
4 9 2 3
Q73. Prove that
2tan‘11+tan‘11=E.
3 7 4

Q74. Prove that

2tan™’ (1) tan™ (1] =tan™ [E)
5 4 43

Q75. Prove that

sin"'| — |[+sin” |— |[+sin” | — |=
5 13 65

Q76. Prove that

IE

.43 . 48 436
siIn —+SIN — =C0S —.
17 85

Q77. Prove that :

tan™ 63 _ sin™’ S + cos™ 3
16 13 5
Q78. Prove that :
8 3 77
s | s e -1
sinT —+.sin". = =tan” —.
17 5 36
Q79. Prove that:
2sin™’ 3_ tan™ E.
5 7
Q80. Prove that :
atan™' 3 _tan™' Ly tan' L =T
5 70 99 4
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Qs1.

Q82.

Qs83.

Q84.

Q8S.

QS6.

Qs7.

Q8s.

Q89.

Q90.

Q91.

Q92.

Prove that

[ . 43 -1 5] 33
cos|sin™'= + sin —.
5 13 65

Show that
.13 . 1 8 184
sin” ——sin” — =cos .
17 85

Show that

_1(3 4 - ) _1(4)
cos —Cos X+ —sinx |=x —tan — 1
5 5 3

Prove that,

3 3
tan”'= + tan' = —tan” —
n 4+ n 5 n 1

Prove that :

45J"

2tan"%+ sec + 2tan

a1z
8 4

Write the following function in the simplest form:

1+ x? =1
tann ————, x =0
X

Prove that

tan'| X |-tan? | XY |-
y x+y ) 4

Prove that

tan_{ﬂ}ﬁ_%,xe

1+ sinx

Prove that

cot V1+sinx +,1-sinx
J1+sinx —/1-sinx

Show that
1 . 43 4-7
—sin — |= .
t"“"[z ! 4} 3
Evaluate

tanJZtan“ 1]

"5 4

Prove that
tan-1 J1+x —J1-x
1+ x +V1-x

5

TC 1 4
=———C0S X, —
4 2

i<,1( <1

J2
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Q93. Prove that

cos~![ SO * cosp ) _ 2 tan™ (tangtanﬁ) .
1+ cosa cosf3 2 2

Q94. Prove that
tan'/x = —cos [1_"),)( (0, 1)
1+ x

Q95. Prove that :

T 1 s a n 1 4 4@ 2b
tan{—+_—cos™ —;+tan ——-—cos” — ;= —
{4 2 b}+ {4 2 b} a

Q96. Prove that :

tan” {\/1 + €08 X +4/1-cosx }_

J1+cos x —/1-cosx

Q97. Prove that,

tan-" 'J1+cosx+\/1-cosx1=n X
Ji+cosx — Ji—cosx| 4 2

Q98. Prove that

W3
tan‘1x+tan'1( 2){2]=tam4 3x xz
1-x 1-3x

Q99. Prove that

cos 'x =2sin” 4/— 2cos™ 1 tXx

Q100If: ¥ = cot™'(vcos x) — tan"(\!cos x),

prove that siny = tan? X

2
.sin”'_228 _cos~'(1=b2)=tan"(_2x —a-b
Q1014 ; sin™ 24 —cos (71+b2) an (1 < ] then prove that x = 2=1

Q102Prove that

2 tan-' [ a-»b tanEJ=cos'1[acos 9+b]

a+b 2 a +bcos 0

Q103If sin”' x + sin"ty +'sin"'z=1

Prove that x*+ y4+ z4+4x2y222=2(x?y2+y?2z2+ 22 x?)

Q104if y = sec {cot" [sin (tan‘1 (cansec(cc:vs‘1 a)))}} Prove that y? = 3— a?

Q105If x = cosec {tan‘1 {cos(cot" (sec(sin'1 a)))}} Prove that x? = 3 — a2

106If sin™ 2a +sin™ 2b _ 1 _ a+bh
Q106If 1+ 32 1+ b? 2tan™'x. Prove that x = P
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1071f cos™' X+ cos™' ¥ = o, prove that X% _ 2XY cosa + Y2 =sin? o.
Q If a b P a* ab b?
Q108Prove that :

2
cos[tan~'{sin(cot'x)}] = xz + 1
X +2

V1+ x2 1= x?

Q110Prove that :

Q109if;: tan-' {\H +x2~\M1-x? }: o, then prove that x? = sin2 .

05_3 2 1 -1 & E 2(1 -1E)_ 2 2
o cosec [2tan )+2sec tan = (a+P) («® +B?).

p
Q111Prove that:
tan™’ [ﬂ] + tan™ (1 tan 0) =0.
5+ 3 cos20 4
Q112Prove that
tan‘1%+ tan™ Xzzxj;z = tan”azzLﬁBz

where o = ax— by and = ay + bx

Q113If cos“% + 005'1% = o then prove that 9x2 - 12xy cos o +4y? = 36 sin%a.

Q114Solve for x,

tan'1(x+ 2)+tan'1(x —-2) =tan 4[%},){ >0.

Q115Solve for Xx,

tan'2x + tan'3x =%.

Q116Solve for x,

tan'x +2cot ' x =2§.

Q117Solve for x,

tan—1[:+—§]=f+tan4x,o <x <1

Q118Prove that :

tan-" {cos 2q. sec 23 + cos 2f3 sec2q
2

Q119}f sin(sin‘1 % + cos™ x] =1, then find the value of x.

Q120Solve following equation for x,

tan"[:;i}=%tan4x;x >0.

} —tan™'{tan?(a + B) tan?(a. - B)} + tan™'1.
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Q121Solve for x,

,X>0

O|a

cos(2sin”' x) =
Q122Solve for x

2
1 2x A 1-x T
tan [?]+Cot ( 2x —E., -1 <x «1

Q123Solve for x,

1 . _1()(] T
cos Xx+sin | —|=—.
2 6
Q124Solve for x,
X X T
tan'Z +tan' = =—; 0<x <J6
2 3 4
Q125Solve for x :
1 . =1 2x 1 _11—X2 T
—sin > + - CO0S ="
2 1+ x 2 1+ x 3
Q126Solve for x:

cot'x—cot-'(x+ 2) = %,where x>0

Q127Solve forx:
T
sin"'x + sin™' 2x = 3

Q128Solve forx:
sin'(1 - x) - 2 sin"' x = g
Q12%olve for x :
c 43X, L g AX _ .
sin —+sin”T —=sin" x
5 5

Q130Solve for x :

tan~' X~y ganr X117
X -2 x+2 4
Q131Solve forx:
2
3sin™ “(2—41::05‘1‘1 Xz+2tan‘1 2x _ L
1+ x 1+ x 1-x% .3

Q132Solve forx :
tan (cos=! x)'= sin (cmt'1 %J

Q133Solve for x :
sin [2 cos™'{cot (2tan™"x)}] =0
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S1. We have 3
siny——sin”' | ——
3 2

I
w
5
f_A_\
|3
+
23
5
1
.
N|&
—
_.V._J

|
«
=]
——
w|a
_|_
wla
'-_v—i"
I
«
3
|5

$2. We know that the principal value branch of : tan-'xis (

)

Ml:l

xr
2’

tan™ (tanT—I] = tan'1[tan(1c+£)] =2
6 6 6

3. Here cosec™’ [cosec [—EJ]

_ n
cosec™’ [—cosecz]

_ X T _ U
= —CosecC coseC— | = ——
4 4

S4. Let cot”'(V3) =0

= cot 0 = /3
We know that the range of principal value branch of cet='x is (0, =)

cot O = \/3 = cot[%)

= 0=

T
5 e (0, n)

Thus principal value of cot‘1(\/§) is %

S5. Let cosec™! (2) =

= cosec O =2

Date: 18/10/2021

Now we know that the range of principal value branch of cosec™'x is [_E —] — {0}
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i
cosec O = 2 = cosec E

R

Thus principal value of cosec™(2) is g .

$6. We know that, principal value branch of tan~" x is [—gg ]
tan-! (1) = tan™’ —tanE. { tan£=1]
4 <
= tan’ tan[—% [-- tan(—0)=—1an 0]
n T T
- —— £ -,
4 [ 2 2
T
tan™' (-1)= —
=1=-7

S7. ' '
cos™ ﬁ cos™ (cos E]
2 , 6
Y
= O1I
5 € [0, 7]
{As principal value branch of cos™ x is [0, =]}
003_1 [EJ = E
6

2

S$8. The domain of sin~" xis “=1 <x<1".

S9.
t.':ln[E—chs‘11 = tan{——£]=tan0°—0
3 2 3
S10.
cos E—Sin_1£ = sin sm"ﬁ] zﬁ
2 2 2 2

1l
w
=
[
-
w,
3
L
—
N =
—
_Y_‘
I
W
3
P
o
+
[
R

S11. sind™ sin“( 1)
6 2

I
@
3
|
I
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S12. ( _13]
cos|tan —
5 3
Let tan™’ (EJ =0 = tan0O= E /)
4 4 4

cos tem'1§ =cos 0 = 4
4 5
S13. ian [cosec‘1 E]
5
13 5
Let cosec™ E =0 = cosecO= E
5 5 a
12
tan cosc—:-c‘1E =tan 0 = >
5 12
s14. [ _117}
cot| cosec™ —
8
17 8
Let cosec™ E =0 = cosech= E
8 8 ya
15
15
cot[cossnezc‘1 E} =coto= —
8 8
S15. (o5 (cosec‘1 E]
12
; 13 12
13
Let cosec™ E =0 = cosecO=—
12 12
5
13 5}
cos|cosec'— | =cos O = —
12 13
T st /\
sec|tan’'| —
15 17 8
Let tan=! E =0 = tan0= E 15
15 16
17
set tan"i =sec0O= —
15 15

ol

U
1l

[ )
cos|—-sIn  —
5
[ 3] ‘
cOos| sin —
5 /\
4
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Let sin™ 3 0 = sind = 3
5 5

4
cos| sin™ 3] = cos0=—
5 5

S18. Given that, tan '3 +cot ' x = g

= tan_1\/§ = g—cot'1 X
= tan '3 = tan~ x [ tan' x +cot ' x :g}
x =3,

$19. (12 12
cosec| cos _ﬁ cosec| t—Cos —

13

cosec [c:cas'1 E]
13

Let cos™ 12
13

6 = cosO = E
13

cosec O = E
5

cosec [cos‘1 E}
13

S20. sin(cms‘1 %J

Let c':nls"i =0 = cosO= ¢
5 5
3
sin[cos'1£] = sinf'="=
5 5
s21. [ . 8 ]
tan| cos™ —
17
Let cos™’ 8 =0 = cosO = _§_
17 17
8 15
cos”' — | = tan0=— A
tan[ 17} 8

= ol

13 5
12
5 3
4
17, 15
8
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Let Sin‘1§ =0 = sind = 3 5 3
5 5
4
cc:us[sin'1 E] = cosO=— 4
5 5
$23. We know that, principal value branch of sec™'x is [0, n] - {%}
sec! (-2) = sec‘1(—sec£] -
3 3
T —T
as T e10, 71—
5“0 {3}
= sec” sec[n—gﬂ [+ sec(n —0) =~sec 0]

2TE]
= secC sec —
_ 3

_2n T
= ?E[O, n]—{E}

2n

3

sec (-2)

S24. We know that, the principal value branch of sin~' x is [—g %}
sin”’ V3 . sin"[—sin E}
2 3

As sin (-0) =-sin 0

$25. \We knowthat, the principal value branch of sin~' xis [—g %}

. _1[ 1] . _1[ . ‘E]
sin —— | = sIn —Sin —
2 6

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 5



. T . T
esin| —= |=-sin=
( SJ 6

as sin(—0)=—-sin®

1
w
=
|
1
w,
-1
|
> a
—
| E—|

©n

3|

|
N =
—

]

|
@3

$26. As principal value branch of sin' x is . E]

1272
=1 \/E o T e 1{_\/5
sin [7 = sin (sm— . Sln§—7

52l
sin 1[%] = %
S27. sin~"! (_%) +2cos”" [— ?) =—sin™ (%) + 2[n —cos™ (%H

[ sin”' (- 6)==sin"'0 and ]

cos (=) =m —cos™' 0

Y Y n
> 2142l = z
sin [sm 6)+ [:It cos (cos 6]]

|

|

I

4
N

—_—

B

|

|

$28. Let  cosec '(—y2) =0

= cosec O = —JE

T T

We know that the range of principal value branch of cosec'x is [_E' 5

] —{0}.

cosec 0 = —/2 = - cosec[%) = cosec(—%)
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S$29.

S$30.

S31.

Thus principal value of cosec™ (—/2) is —%.

V2
= cos 0 = —i
V2
We know that the range of principal value branch of cos™'x is [0, =]
cosO = -1 - —f:.osE = cos[}c—i) = 0033—7c
J2 4 4 4
3n
0=—¢€l0,
= 2 €[0,n]
. 1). 3n
Thus principal value of cos‘1(——) is —
p P 2 4
Let 1 [ 2 ]
sec” |—=|=6
V3
2
= sec = —
J3
We know that the range of principal value branchof sec™'x is [0, &] — {g}

sec O = i = sec(E)

J3 6
. 9=ge[0,x]—{g}
Thus principal value of see™’ (i] is T
J3) 6
Let -1 1) -
cos |[=—|[=0
( 2
= cos 0@ = —1
2

We know that the range of principal value of cos~'x is [0, ]

cosO = —l = —cosE = cos(n—E) = c:osz—ﬂ
2 3 3 3
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- 8=2—;e[0,n]

Thus principal value of cos™ (—%] is %ﬂ
s32. Let tan”' (=/3) = 0
= tan 0= —/3

We know that the range of principal value branch of tan-"'x is (—g —)

tano = —/3 = —tang = tan(—E)

3
- 0= _F (_E z]
3 L 22
Thus principal value of tan™'(=/3) is —g.
$33. We know that, pnnC|pa| value branch for tan' x is [—%,g) and that of sec xis [0’ 'K] —_ {%}
So, tan""'/3 —sec'(-2)
4, T 1 2n e T 27
= tan 'tan— -sec 'sec— ~tan—=+/3 andsec:" = -2
3 3 3 3
_n_ 2t _-m
"3 3 3

$34. Firstly, we check the given angle is in principal value. If it is so, then‘use the identity sin~" (sin0) =06
and cos (cos™ 0) =6

cr;:-s‘(1 _2sin M = cos cosz—Zsin”sin(—E]
2 2 3 6

[ Principal value branch for cos™'x is [0; x] ‘and that of sin”" x is {—

N a
N3
1
| —

b T T T 27
== 2 - — | = —4+—=—
3 [ 6] 3 3 3

S35. tan‘1(\/§)—cot‘1(—\/§) [+ Principal value of cot™ x is]O, =[

= tan '3 - (n—cot '/3) - cot' (- x) = m—cot™ x
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= tan '3 —n+cot /3

= (tan '3 +cot '/3)-n

= ——T=— {.'tan‘1x+cot‘1x:%}

S36.

I
—
L
3

L
™
—
[
=3

| 2

e
_|_
(9]
o]
w

AN

I
O
o]
7]

|3

R

Giventhat, tan'(1)+cos™’ [— %}

T -1 T
—+C0s |COS| T——
4 i [ SH

n 4 2=
= —+CO0S COsS—
4 3:|
_E. 2
T4 3
_3n+8n _ 11n
12 12

S$37. We know that, the principal value branch of cos~" 0 is [0, «].

cos™ [cosﬁ] = cos™’ cos(zn—@] [ ZJE;t[O, n]]
6 i 6 6
-1 ] 5n
= cos cosg} [.: eos(2n — 0) = cos 0]
51
=" ¢[0,7
5 € [0, w]
_1[ 'htJ _ 51
cos | cos— | = —
6 6

$38. Principal value branch-of tan'x is (—

NME!

T
2 2)
The principal value of

o3

tan™’ [—tan%} [ tan(mt —6) = —tan 6]
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tan”' tan[—%} [-- —tan 6 = tan (- 0)]

tan™’ [tanﬂl
4

$39. We need to find the value of tan‘1(1) +sin’! (-%J

Principal value branch for tan'x is (—g ]and that of sin™' x is [—gg]

NI A

-1 | 1
tan (1) + sin (—E}

= tan"'| tan T | +sin'| —sin X {-.-taniz‘]andsinﬁzl
4 6 4 6 2]
»sin(—0)=-sin 6
= tan’ taln%Jrsin‘1 sin[—%] So, Sin[—E)=~sin£
6 6 |
T rT_T
4 6 12

S40. We know that, principal value of . < (1) is * as cos-! x £[0v7] and sin‘11 is T as
3 ’ 2 6
.1 T T
sin” xe|-—,—|.
[ 2 2]

2
cos™ [l) +2sin " [1]
2 2

-1 e aq T
cos cos§+2$ln smg

_m m_2m

+__
3 3 3

S41. We know that the range of principal value branch of cos'x is [0, 7]

-1 257[ -1 T
Cos COS? = COS |cos 4TE+€
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T
N ) .y 05
ow 5 € [0, n]

cos™’ (cos@] = cos™’ cos(i] =X
6 6 6

$42. As principal value branch of cos™ x is [0, n]

cos™’ cosﬁ # 13nu cos | 003(2n+i)
6 6 e

= cos™ cosg [-- cos(2x + 0) = cos 6]
1
= —e[0,
5 [0, 7]
-1 13n T
Cos |cos— | = —
6 6

'$43. We know that the principal value branch of tan-'xis (—% %) and cot™'x is (0, n).

-. Principal value of tan™ (tan %) + cot™ (cot%c]

tan™' [tan (11: + g)] +,cot™! [cot (n: + g)]

tan~’ (tan g] +cot™’ (cot g]

T _T
+— ==,
6 3

oA

S44. We know that the principalvalue branch of sin="d [_E E] and cos~'x is [0, 7]
2'2 ’

~. Principal value of sin™ (sin %J +cos’! cosg]

sin”'| sin (ﬂ “ I+ cos (cosE]
6 6

- . TIT -1 I
= 8in sSin— |+ COS COsS—
6 6
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_T,E_T
6 3

I

S45- We know that the principal value branch of cosec™'x is (— g g) —{0}and tan~'x is [— % %)

n
6

cosec™’ (cosecg] + tan™ [tan(n + g)]

E -1 E :E+£=E
6+’[an (tansj 676 3

o - T -
Principal value of cosec 1(cosecg) + tan 1(tan

$46. We know that the principal value branch of sin-'x is

—

] and cos~'x is [0, n]

NS
M| A

~.Principal value of sin™ (sin i—E] +cos™ [cos(—%)]

- _sin (Tt - g)] +cos™ lcos [— %]] [+ cos(~6) = cos 6]

I
@
=

I
@
5

sin— |+ Ccos™'| cos
4 3

S47. We know that principal value branch of tan-'x is (_E’ EJ afid sin-'x is [_gg]

tan™ [2005(2 sin™ %ﬂ

tan™ 2005(2 X EJ] = tan™ [2 cos E]
6 3

| 39

= tan™| 2 Xk =tan-'(1) =
| o g

NS

Thus prin€ipal value of tan™ [2 003(2 sin~" %)] is =

4
s4s8. . _1[ 5 )
tan| sin”'| —

Let sin'— = = sin9=i
13 13

12
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tan[sin'1 i) = tan@ = S
13 12

$49. Given that, 11
tan| 2tan 5

= tan| tan™’ ZXS}
24

= tan tan_1 i :i
12 12

= sin| = + sin™

a8l (5]
(

I
n
=3

I
@
=)

o
A

|

0
(o]

7]
N
|
|
|
+

| 2
R
1l

cos(rwij = —cos—'= —cos[E—E]
12 12 4 6

' T . T ., T
—| COS—COsS—+S8In—sIn—
4 46

S52. 1_ 2
tan 1sin"( 2x J+1cos‘1 -y
2 1+x%) 2 1+ y?

= tan| tan™" 5 [':Qtan‘1 6'=tam‘1(1

|
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tan {%(2 tan”" x) + %(2 tan”' y)}

2
{ 2tan ' x =sin™’ 2x =c:|c:s‘1‘I X}

tan(tan' x +tan"" y)

tan| tan ' XY tan'x+tan 'y =tan ' 2L
1-xy 1- Xy

[+ tan(tan™.0) = 0]

S53. '
tan™’ {2 sin [2 cos™’ ;H

tan™

I
(¥
2
5
—
N
B
—
| I

- _ 3
tan'| 2sinZ | = tan~" £
3] { 2

tan '(v/3) =tan’ tanijzE
(+/3) [ S

S54,
tan1 cos™ E
2 3

Let cos™! {ﬁ]: O = coesb = [E}
3 3

JE] 0

tan 1 gos” — | = tan—
2 2

3
- 1-cosf
1+ cos0
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=J1—J§/3_J3—\/§
1+45/3 \3++5

3-45

2

S§55. We have,

cos(tan™'x)

cos{cos™ 1 = 1 + tan”' x =cos™ !
JI+x2 | 1+ X3 J1+x2

sin[cot ~'{cos(tan~"x)}]

sin{cot™ 1
1+ x?
Sin{sin1 \/1+x2}_ N% _Jx‘? +1

\/2+x2 _\/2+x2 VX +2

9(n . _11
= —|=—=-8n —
4\ 2 3

S56. L.H.S.

I
|
0
0
®
|

I
|
®
=
—
|
|

1l
h|©
@,
3

S57. Here,

Let X = sec 0, then

tan™ 1 = tan"'; = tan“(

x? -1 Jsec?o —1

] = tan~' (cot 0)

tan9
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Thus,
-1 1 n -1
tan = ——sec X
x(-1 2
$58. We have, sec?(tan~' 2) + cosec?(cot™' 3)
= {sec(tan™' 2)}? + {cosec (cot™' 3)}?
2 2
= {s;ec(tan'1 %]} + {cosec[cot'1 %J}
2
= {sec(sec" \5)} + {cosec(cosec"\/TO )}2= (/5)% + (\[10)? 515
S59, cos'x+cos'y+cos'z=m,
= cos'x+ cos'y =n—cos'z
= cos'x + cos™'y =cos™" (— 2) [:.c0s7'(— z) = ® — cos™'Z]
= cos ' {xy — \/1 —~ xz\/1 —y*} =cos' (- 2)
= xy —J1-x21—y? =—z
= (xy + )2 = (1= x3(1 =y
= X22 + 22 + 2xyz = 1< X2 =y? + x?)?
= X2+ 2+ 22+ 2xyz =1
$60. \We have,

cos (27cos-'x + sin~'x) = cos (cos™x + cos'x + sin~'x)

-1 T _ . 1
cos|cos™ x + 5) = —sin (cos™'x)

= —sm(sm‘1 1—x2) = —J1-x?
= - 1_l = - E
5 5

S$61. Given that,

cos(tan~! x) = sin[r.:ot‘1 %J
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sin{z— tan” x}
= 2

sin[cot‘1 QJ { COS[E - 9] = sin G}
4 2

N =

=  tan ' x+cot™’ %

This is only possible when x =

B|w

[ tan'x +cot ' x = g X e R]

$62. To solve,

2 tan™" (sin x) = tan™" (2 sec x)

- 2tan 'x= tan‘1( 2X2]

. 1-x
= tan_‘][wi] = tan_1[ 2 ]
1—sin® x CcOS X sec x =
Cos X
2sinx 2
= =
cos?x  COS X
= tan x =1
T
x=tan" (1) = —
(1 2
$63. We have,
2 tan'(cos) = tan'(2 cosec x)
[ 2e0sx | _ .
= tan™ | =————— | = tan™' (2cosec x)
1— cos” x
2C0S X
= —— = 2 COSEC X
sin® x
H T
= cosx =sinx = tanx=1 = x:Z
S64. Let tan-'(1) = 6,
= tano,=1= tanX
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Let

(9]
o)
w
N
|
N[ =
Se—’
[
@
%]

= 0, = 2—“&[0, ]
3
.4 1
Let sin (——) =0,
2
= sin 0, = . —sin[E) = sin(—E]
s 2 6 6
=

D
[#5]
1]
ol
m
I
N s
N A
|

» af 1Y 1
tan™ (1) + cos (—E]+s|n (__)

_+_._—-—
4 .93+ 6
_ 3n+8n—2n A 9_11: _ 3_11'.
12 12 4
$65. To prove
tan™’ [1]+tan‘1[l]+tan‘1(l} <
2 5 89 4

L.H.S.

1.1
= tan 1| 295 +tam‘11
-1 8

10

s Using tan”' x+tan”' y = tan‘1(x+y J xy <1
1-xy
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tan™’ [zj+ tan™’ [1]
9 8

T 1
tan 1| 98

-7
72

[-- Using tan~' x + tan~' y = tan™" [ X+y J xy <1

1-xy
tan 1[ 2249 9] =tan’ (@
72-7 65

tan”'(1)=tan™" (tang]

% = R.H.S. Hence proved.

S66. LH.S. = 2tan™’ (1]+ tan’ [1]
2 7

= tan 2 +tan‘11 '.'2tan‘1x=tan‘1[ 2x J
2 7 1-x?

tan-

tan™

{
e

|

|

+ —

3 7 ~tan”"x +tan™ y= tan™’ Xy
4 1 1-xy
3
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28+3

= tan”’ % = tan‘1% =R.H.S.

21

L.H.S. = R.H.S.

Hence proved.

$67. To prove,

~4(83) _ . 4(5 (3
sin — | = 8In — |+ COS —
65 13 5
(5 (3

Sin — |+ COS —

13 5

sin™? i =x = sinx= i
13 13

R.H.S.

Let

| w

cos"% =y = cosy =

Also,
f ’ 25 12
= v1-—si 2y = T +— = —
COsS X sin” X 169 13
. ] > 9 4
SII‘Iy— 1-'cos y = 1—E=g

We know that,

sin X Cos y + cos X'sin'y

sin(x'+.y) =

5 3 12 4.'15 48 63

S —X—t—X—F — f—=—

13 5§ 13.5 65 65 65

4

= X+y=sin'|—
g [65)
oo 5] = o ()
= sin"’|—|+cos |[—=|=sin | —
13 5 65

Hence proved.

Page 20
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$68. To prove,

» '4] _1[12' 4(33
cos — |+ CO0S — | =C0S —
5 13 65

Let cos™ [i] =
5
and cos™'[ 12
13
= cos X =
We know that,
sin? x =
sin x
and sin? y
sin y
Now, we know that
cos(x + y)
= cos(x + y)
cos(x.+ y)
= X+y
1 4 112
= COS —+CO0S = =
5 13
L.H.S.

Hence proved.

X ()
y ...(ii)
4 12
— andcos y= —
5 13
1—cos?x = 1—E=i
25 25
3
5
1—-cos?y= 1_ﬁ:£
169 ..169
S
13
COS X'COS ¥ —sin x sin y
3.12)_(3,5) - AP
5 13 5 13 6565
33
65
133
cos  —
65
-~ From Eqs. (/) and (ii),
cos 22 4 12
65 x=cos '—and y =cos ' —
5 13
R.H.S.
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$69. To prove,

Let sin‘1(£] =
17
3
and sin'| 2| =
[5] g
= sin x =
cos? x =
= COoS X =
Also,
cos? y =
= cos y =
Now, we know that
cos (X + y) =
cos(xit y) =
= cos(x +y) =
= XxX+y=
. _1 8 . _1 3
= sinT —+sin = =
17 3]
S70. Let
L 12 .3
cos”' —=xand sin”" —=y,s0
13 5

. (i)

... (i)

Esin _3
175" "5
1 —sin? x
_ 64 225
289 289
1_5
17
1-sin2y=‘l—i:ig
25 25
4
5

€OS X COS ¥ — sin x sin 'y

(15 4) (8 3
17°5) (176

Using eq. (i) and (ii)

60 24 /36
85 85.+ 85
_1[36]
cOos —
85
_136
COos

— Hence proved.
85
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12 : 3
Cos X = — andsiny= —
13 5

sin?x=1—cos?x= 1-44 _ 25 [+ sin? 6+ cos? 6 =1]
169 169
9 16
and cos?y=1-sin’y=1-—=—
Y T TIT
. 5 4
= sinx=-—andcos y= —
13 5
Now, sin(x + y) =sinxcos y+ cos xsin y
. 5 4 12 3
= sin(x+y)=|—x—|+|—x—
13 5 13 5
20,36
65 65
= 56
65
. 56
sin(x + y) = —
(x+y) 6%
= X+y= sin‘1@
65
_1[12] ._1[3] ._1(56]
Cos | — |+sin"|=|=sin""| —
13 5 65
Hence proved.
S71. L.H.S.= 2tan™ g]—tan‘1 7
4 31
3
2x—
= tan™ 4 —tan‘1[£J {'.‘2tan‘1x=t:§1n‘1 2X2]
1_9_ 31 1-Xx
16
3
= tan!| 2 —tan‘1(£]
7 31
16
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1

tan™

T (5

— |—tan

7

7 31 . Ay gamt iy _gan-1 XY
{ 2_4X1_7 {.tan x —tan™ y =tan (1+ny}

tan-" 24 x31-17x7
7x31+24x17

tan_1[744—11gj
217 + 408

= tan™" (1)

tan " tan = +1=tan—~
4 4

T

4
= R.H.S.
L.H.S.=R.H.S. Hence proved.

§72. To prove

tan™’ (%]+tan‘1 (%) = (%]tanq[g) (i)

Above equation may be written as
1 2 4
2[tan”'[ = |+ tan™ ;) =tan”’ (—] )
[ (4] (9 ] 3 ...(ii)

Now, we prove Eq.(ii) as it is equivalent to Eq, (i).

. f ) 5]

= 2ltan 1| 49 [ tan""x +tan "'y = tan‘*( X+y H
1-xy
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- -1 36 |_ (17
2tan B3 =2tan [ ]
36
= 2tan” [1]
2
1
2x—
= tan’ 22 { 2tan ' x =tan‘1[ﬂI ZXEH
— X

]
—
Q
3

N

Il
—
Q

N
——

Il
A
L
»

1— —
- 4

L.H.S. = R.H.S. Hence proved.

S73. LH.S.=2tan™ [1) +tan™ [1)
3 7

n
—
©
=

L
W N

+
—
o
=

=
|
R

I
.
Q
=I
T
K)o
LA
+
o
=I
|—I
—

[ tan™'x +tan"y = tan‘1[ X+y ﬂ

1-xy
3 1
i| 4’7
= tan 3 1
1-—x—=
4
25
= -1 @ = =1
tan 25 tan (1)
8
= tan™"’ tan% = g =R.H.S. L.H.S. =R.H.S. Hence proved.
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S74. Here,

L.H.S.= 2tan™ (1]+ tan‘1(1)
5 4

tan™!| —2 +tan‘1(l) [-.-thaln")cztarr1 2x2]
4 1-x

= tan~'| —2 +tan‘1(l)
4

= tan"'| 2 é] +tan™ (1]
5 4

- [ & ]t ()
tan 12 + tan 2

tan™

[ tan”' x + tan™' y = tan?’ u]

1—xy

tan™

= tan™

tan™ 32 X ﬁ]

tan™ —] = R.H.S.
[ 43
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—

S75. L.H.S. = sin” 4 +sin”’ EJ+sin‘1[ﬁj
5 13 65

a4 25 5 16| . (16

=sin |- 1-——+—,[1-—[+sin | —

_5 169 13 25 65

[ sin”' x +sin"' y= sin”’ {x\h—yz + yV1 —xz}]
_ .14 f144 5 f9 . _1( 16
=sin | =x,[—+—x,— |+sin | —
5 V169 13 V25 65
o 4 12 5 3 16
= sin — X — +sin”’
5 13 13 5 65

_ . 463 _ 416
= sin — +8in
65 65

.63 [16]2 16 [63]2
=sin | —,1-| —= | +—=1-| =—
65 65) 65 65
_ oin!| B3 [4225-256 16 (4225-3969
65\ 4225 65\ 4225
) . [3989 256
4225 V422

(63 63 16 16]
sin”

—

65 65 65 65

(3969 + 256
= SIn —_—
4225

- sin1[ 4222 =sin"' (1) = = =R.H.S.
4225

N a
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S76. LHS. = sin‘1%+sin‘1—
.13 .
Let X = Sin 3 and y=sin'—
Th X =2 and siny= —
en, sinx = 5 and siny= 17
, I 9 (16
= 1—5|n2x= 1-— =, |—=—
cosx = V 25 25
. 64 225 15
= J1-siny = [1- = _2
and cosy Y \} 289 \/ 289 17
Now, using the identity
cos(x + y) = cos x cos ¥y — sin x sin y, we get
.o = [EXEJ_ 3.8
cosix + ) =577 )\ 517
or cos(x +y) = D M6 +y=coslr
XY "85 85 85 X TV T %85
43 . 48 4136 [ 43 ._18}
sinn —+sin'— = cos  — wx=sin.=andy=sin —
= 5 17 85 aditd 17
L.HS=RH.S.
Hence proved.
S77. R.H.S. 3

- _1 5 _1
= sinT 'y -+ Ccos” —
13

5
sin”’ % +sin”',[1— (E} [ cos™ x =sin™' {1-x? ]

I
@
=}
+
)
>

[ ’1 / ] ssin” x+sin"y =
13 13 sin™ x 1-y +yﬁ\f1—x ]
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S§78.

§79.

tan™

63

65
16

65

L.H.S.

L.H.S:

_1[5 3 4 12]_ _1[3 48]_ _1[63]
SiNT [—X—+—_X_—|=sin" [ —+——|=s aE
13 56 5 13 13 65 65
63
tan™ 65 sin”! x = tan™ ——=
1 [@]2 [ V1=
65
tan-' 2> = LH.S
16
1 43
sin —+S8Iinh —
5

osinT x +sin'y =

"7 1_(§T+§ 1_(Fﬂ [sin'1 (xﬂﬂfm)]

7
tan-'|__85 . sinlx s tan™ —=
1 (77']2 1-x
85
77
- & = '1z =
tan E tan 36 R. H.S.
85
2sin‘1§
5

[+ 2sin" x =sin" (2x1—x?) |
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= tan'1 L

1
L
|
| S|
n
A
I
(%)

$80. We have, ] ] ]
4tan”'— —tan™'— + tan”'—
5 70 99

2 {Ztan'1 1} —tan™ 1 + tan™ 1
5 70 99

5 -1 1 -1 1
———\l—tan" —+tan_. —
1)? 70 99

]
|V ]
—
j o)
=l

1l

N

—

o]

3|

|
——

—

uh]

:|

| -

|

—

4]

=|

| -
;v_l

1}
—
)]
=)

tan™ 120 _ tan™ AN tan™ 120

119 6931 119

120 1 28680-119

1J_119 239 | - 28441

—tan™

tan™ 1,120 1 (7| 284414120

119 " 239 28441

= tan“[28561] = tan~

|i sin” x =tan™

[ 2tan™' x = tan™ 1‘?—"2 if x| <1

1

239

28561

14 =

X

T
2

|
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S81. L.H.S.

$82. Here

L.H.S.

P . 5]
cos|sin™' = + sin
5 13

[ sin”'x +sin”'y =sin™ [xﬁh_yz +y1—x? ]]
cos|sin™ {é ’—169_25 L0 ’25_9}
5 169 13V 25
3 12 5 4 . _1(36 20
cos|sin [ =x-—+-—x—||= cos[sm (—+_H
[ (5 13 13 5]] 65 65

s (2] = onfeon 1~ (22

= Sin_1 X = CQS_AI -\M — X2 :|

cos| cos-! J4225——3136
4225
108
cos|cos’ 1089
4225

33)] _ 33
COS[COS (65]] 65 = R.H.S.

- _1 3 . _s1
sin " —-s8In_"—
9] 17

3 8\ ssin'x—sin"'y =
sin”'| = 1—(—]
5 17 sin”' x 1 y?— y1-x ]
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-

|3 [ 64 8 9 ]
sint |2 J1-22 8 2

5V 289 17\ 25
(3 289-64 8 /25-9]
5V 289 17\ 25

._4[3 15 8 4] _ ._1[45 32] _ ._1[13]
sin —X——=—X—1] = 8INn ——=—1 = SsIn —
5717 17 5 85 85 85

=y

sin™

—_

85

: -
cos™' [ ,[1- (E] ] [ sin”' x = cos™'V1- x? ]

cos [1_ 169 | _ [7225-169 | _ cos-!| [7955
7225 7225 7225

cos™ (%] =R.H.S.
85

$83. Here,
L.H.S.= cos'1[§cosx+isin x)
5 5
Put E =cos 0
2
, 3 9 16 4
Th 9 = \1—cos’0 = ’1_(_J = ,1.__= (_=_
=N s 5 25 25 5
4
Now tane:SI_ne=g=i
cos6 3 3
5
= 0 = tan.’ (iJ
3

Now cos™ (%cosx + %sinx} = cos~' (cosO cos x + sin 0 sinx)
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= cos '[cos(x —0)] = x—0

() ()

=R.H.S.

Thus cos™ (Ecosx + isinx] =x— tan™ (ij
5 5 3

s$84. L H.S.
=ltan 3 itan '3 |tan 2 tan™! x +tan”" y = tan~"| XY
4 5 19 1-xy
3 3
=tan'| 43 |_tan 12
9 19
20
27
= tan"'| 20 |_tan 18
11 19
20
(27 1( 8 -1 -1 —1[."—)’]
=tan | Z= |—tan'| — tan”' x —tan”' y = tan
[11) [19] { y T+xy

278

209
209 + 216

_L||\_)
co|°°
I—I |—|

-l
e

= tan_1 ﬁxgo_g. :tan-1(1)
209 425
= tan’ tan(ﬁ)=E =R.H.S.
4 ) 4

L.H.S.=R.H.S. Hence proved
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S$86.

2tan™ +sec"ﬂ+2ta -1
7 8
=2 {tan'1 — +tan™ —} +sec™ ﬁ
1_|.1 : 2
= 2tan™ % +tan™ (g] -1 [ sec‘1x=tan'1u‘x2—1:|
1__ o . -
578
_ 413 a1 _ 1 a1
2 tan 39+tan 7 2 tan 3+tzam 7
2><1 oy
= tan™ 32 +tan™' = .- 2tan™" x = tan! -, if |x| <1
] (1] 7 1-—
3
3.1 21+4
= tan‘1—+tan‘11 =tan'{—4_7 | = tan"'| =28 ta 1[§] = tan—"1
7 1—§><1 28—-3 25
4 7 28
-F
e
Here,
I 2
tan‘1y,x¢0
X
Let x = tan 0, then
2 2 _ _
it VX tan_1[«}1+tan 0 1]=tan_1[sece 1]
X tan9 tan9
[ 4
9—1 1-cos0
= tan”'[€OSY___| = tgn~" [—]
sin® sin®
cosO
2$inzg
= tan™ 6—26 ['.'00329=1—2sin29,sin29=2sin90039]
25sin— cos —
_ sin- cos -
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sin—
= tan™ % = tan‘1(tang)

0 1 -1 -1
= —=—tan™ ' x cO=tan™ x
=5 I ]
2_
Thus tan‘*—“HX‘I = %tan”x
X

$87. From L.H.S

tan‘1(£]—tan‘1[—x_yJ
y X+y

X_X-Y .
= tan | XL XY tan'1x—tan‘1y=tan‘1[ x—y]
14 5. XY 1+x-y
y x+y
- tan-! 'x(x+y)—y(x—y)}
Ly(x+y)+x(x-y)
2 2
= tan”’ X +)af—}»f+y J
X +yP+xP Ly
y<+x
o X% +y° 1 T
=tan"'| 5—==tan"'(1) = — = RHS
yE X 4
LHS=R.HS Hence proved
S88. L.H.S.
_ Yan™" COoS X
1+sinx
Qos2 X _sin2 X .~ cos x =cos? X _sin? X
= tan~! 2 2 2 2
2 X .2 X X X . . X X
COS“ — +sin“ — +2sin—-Ccos — = -z Z
I 2+l 2+ I2 2 and sin x 25|n20032

X . X X . X
cos_——sin_ || cos —+sin—
G ) G ),

[ X . x]z
cos = +sin=
2 2

tan
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cosi - sini

= tan”! % [-a% — b2 =(a—b)(a+b)]
COS — + sin—
2 2

X
Dividing the numerator and denominator by cos —, we get

2

X . X
cos— sin—
2__ 2

cosX  cosx
2 2

cosX  sinx
2 2

X X
COS— COS -
2

= tan’’

1—-tan—
=tan'| — £
1+tan—

1 tanE _tani 1= tan%and
= tan

T X
1+tan—-tan— 1-tam£=tan£.tani
4 2 2

= tan 'tan| - X | 2 FOX .- tan A4QGN D —tan(A-B)
4 2 4. 2 1+tan Atan B |
=R.H.S.
L.H.S.=R.H.S. Hence proved

$89. Using the relation

. X Lo X . X X
1 + sin X =.C08°% = + sin® = + 2 sin = cos &
2 2 2 2

x . xY
cos— +sin=
[ 2 2]

o X .9 X X X
COS“ — +Sin“ — —2sin—cos—
2 2 2 2

1—sin x

x . xY
= | cos = —sin=
[ 2 2]
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LHS. = cot J1+sinx +1-sinx
J1+sinx —/1-sinx
[ 2 2
X . X X . X
cos—+sin— | +,]| cos——sin—
N T )
2 2
-::os£+sini - r:.casi—sini
i 2 2 2 2
X . X X . X
COS — +Sin— + Cco0S — —sin—
= cot™! 2 2 2 2
cos£+$in£—cns£+sini
2 2 2 2
X
2 CoS—
= cot™’ 3 —cot™’ cot%
2sin—
2
=X
5
L.H.S.=R.H.S. Hence proved
S90. L.H.S.
[zon3)
= tan| —sin
2 4
Let 1sin‘1 (ﬁj =0
2 4
= sin! (3] =20
4
= sin 20 = E
4
2tan®6 _ 3
= - = _
1+tan’0 4
= 8tan 0 =3+ 3tan’0
= 3tan’0-8tan0+3=0

[ sin 20 =

...(ii)

2 tan®

1+tan® 0

|
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Now, by Sridharacharya rule

_8+/64-36 8x.28

tan 6
2%3 6
. tan8=8i2ﬁ=4iﬁ
6 3
= 0= tan" [42‘/?} [From Eq. (ii)]
= Tsin[2] = tan 437
2 4 3

Taking (—)ve sign,

= ta:m[lsin‘1 E] = 4-7
2 4

L.H.S.=R.H.S. Hence proved.

S tan 2tan"1-3}
5 4

Ll
—
©
3
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> g
= tan{tan~'| 12— |\ = tan{tan™ ﬂ] =_—7.
17112 17

S92. Put x = cos 20, so that

1
20=cos'xand 6 = Ecos‘1 X

L.H.S.

tan-" 1+ x —1-x
I+ x +1-x

= tan | [1+cos 20 - \[1-cos 20
| /1+c0s 20 + /1 cos 20

_ tan~' \/2 cos®0 - \/2 sin® 0 "+ 14 c0s2A = 2 cos® A
_\/200329+\/2 sin” 0 1-cos 2A = 2sin® A

tan"" J2cos0-+2sine
\/ECOSB-FV"ES"'IE’

tan-" cos 0-sind
cos0+sind

Dividing numerator and denominator by.cos 6, we get

cos 0 4 sin 0

L.H.S. - tan'| S080%C0s6 | 4 1-tand
gos 07 sin6 1+tan0
cos0O cosO
tanE—tane i i
= tan—1 4 |: 1=tan Zand 1-tan6 = tanZ . tane]

1+tan9tan%

tan‘Han(%—B] [ tan(A-B)= tanA-tanB ]

1+tan A-tanB
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=T =T Joosx
4 4 2
L.H.S. = R.H.S. Hence proved.
$93. We have,
RH.S. = 2tan‘1[tan tanB)
2 2
1—tan29tanZE ) (1= xP
. = cos 1/ 2 - 2tan”" x = cos -
1+ tan? tan2B T+x
2 2
coszgcoszﬁ— sin2 ¢ sian
= cos~' 2 2 2
cos? < cos? 2B + sin? = sin? B
2 2
- cos™’ (1+cosa)(1+cosP)—(1—cosa)(1—cos )
(1+cosa)(1+cosB)+ (1—cosa) (1—cos B)
1+ cosP + coso+ coso cosP — 1+ cosf ﬂ-cosa'—cosa cosf3
= 1+ cosa + cosfP +cosa cosf+1— Cese — cosf} + cosc cosf
_ cos o +CosP ) _ LH.S.
‘I+cosacos[3
S94. Put \/; =tan 0
= 0 =tan" v/x
RH.S. = tcosi s Wxy
2 1+(\/_

On substituting Jx =tano, we get

R'HS. = ' cos™! m = 1 cos"cos 26 w cos 2A
2 1+tan®e 2 1+tan® A
1
= (20
2( )
=0 [ 0=tan""V/x]

tan”'v/x =L.H.S. Hence proved.
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$95. Let

cos™ [Ej = 0. Then, cosO = a
b b
Now, LHS = tan £+E]+tan E_E]
4 2 4 2
1+tan92 1—tan%
= LHS = 1 ot 5
—tani 1+tan§
s (1+taln%)2 +(‘I—’[&|n%)2
— =
_tan20
1—tan 5
0
1+ tan® =
= LHS = 2 2 1.2 _?b_pus.
1—t , 0 cosO a

$96. \We have,

1 {\/1+cosx +y1- cosx}
tan-

J1+cos x —/1- cosx

\]20032 X4 \/Zsin2 X
tan—‘] 2 2

X . X
2cos’ = —\/231n2—
\] 2 2

\/E(Jv::ﬂsi +\/§ sini
= tan™ 2 2
\/Ecosi—\/ﬁ sini
2 2
X L X "n<x<3n'ﬂ<x~<3ﬂ
— COS— +'8in — . - A S ST
- tan-! 2 2 2 2 4
—ccts-)-(-—sini *.|lcos —| = = cos—, [sin —| =sin
2 2 o a ’ a
X . X X
COS ——Sin— 1—tan =
=tan'l—2 2\ = tgp"’ 2
X . X
cos§+sm— 1+ tan—
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ool

=r_X
4 2
$97. We have,
tan-" J1+cos x +/1—cosx
J1+cos x —1— cosx
\j2 cos? X 4 \/2 sinzg
= tan™ { 0<Z=<—=..cos=>0,sin >0}
\/20032 X _ \/2$in2 X
2 2
cos X +sinX
=tan'{—2 2
cos X —sinX
2 2
1+t:ami
= tan™’ i
1—tan—
2
= -1 r.X 0 X< —<£+i <
tan {tan[ +2]} { > a4t 723
_nLX
T4 2
S98. L H.S.
= tan‘1x+tan‘1( 2X2J
1-x
i 2X
1 X+1 2 1 1 1| X+y
= tan”| —=A= X wtan” x+tan'y =tan” ( J
1_)([ 2X ) 1-xy
1- x?
- tan_1-x—)<3+2x
_1—)(2—2x2
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S
= tan™ 3X x2

1-3x7
= R.H.S. Hence proved.

Alternate Method

We need to prove that

3
tan‘1x+tan‘1[ 2X2J = tan-1| X=X
1-x 1-3x
Let tan' x= 0
Then, x = tan©
3
RH.S. = tan'| X -
1-3x
3
= tan”’ 3tan0-tan” 0 ['.'x:tane]
1-3tano
_ 4apn3
= tan~'tan 30 tan36=3tane te;n 9
1+ 3tan<0

= 30=3tan" x [-. 6 =tan x]

= tan~' x + 2 tan~" x

= tan 'x +tan 2X2 ['.'2ta|n‘1x=ta|n‘1 2x2}
1= x 1—x

= L.H.S.

Hence proved.

$99. Let cos™ x = y. Then, x'=.C0S y.

ﬁ

2sin’

= 2sin. {J‘I_ cosy }
2

2sin? Y

2sin”’

[\

2sin”" {sin

——
(SERS
\_.V_J
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_ ol Y-, = -1
=2[=|=y=cos'Xx
(2] !

and, 2cos™ HTX

y

2cos’ -
=2cos” Jm% = 2cos” Tz

= 2cos [ cos¥ | = 2.[ L |=y =cos ' x
2 2
Hence, cos~'x = 2sin™ 1’1_—)( =2cos™’ JH—X
2 2
S100\We have,

y = cot™' (JJeos x) — tan”"(\/cos x)

= y= g— tan™'(,/cos x) —tan'(y/cos x)

= y= g—Ztan“(,/cosx)

L , .
= y= T _cos™ 1= (yeosX) -+ 2 tan™ x= cos™ 1 XZ}
2 1+ (yJcasx)? 1+ x

s » A=cos X
= y=—-—COS i —

2 {1+cosx}
= y = —=cos™ [ta\n2 —]

2
X T
= tan’ = = ——
> cc:us(2 y]
= tan? % =siny. Proved.
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S101.We have

' 2
LHS. = sin"[ 232]—005" %
1+a 1+b
Put a=tanaand b=tanp
[ 2tana L[ 1-tan®*pB
=sin"|————|-cos” | ————
1+tan®a 1+ tan®
= sin~'(sin2a) — cos'(cos2p)

=20 — 2B =2(a— P)
2 (tan-'a—tan'b)

2tan~'| 2= b
1+ab

Now RH.S= tan'1[ 2x ]

Put x = tan®
[ 2tan®
tan™ | —————
1—tan“0

tan-' tan20 = 20

= 2 tan'x
As LH.S. =R.H.S.
= 2tan”'| 2= b - 2 tan'x
1+ab
= tan™ [ a-b J =tan~"'x
1+ ab
o= a- b
1+ab
S102 - X2
Using: 2 tan-'x = cos™ ( > ] we get
1+ x
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S$103)\Ve have,

L.H.S.

cos™’ {

cos™

os™ (

R.H.S

1— tan® —
a-b 01 _ 1 a+b 2
tan— | = cos Py 5
at 1+ tan? —
+b 2
1_ ZQ 29
a(1-tan 2)+.b(1+tan 2)}
20

2 — —
a(1+tan§+b(1 tan 5

a+bcoso

acr;:-s@mb}>

sin'x +sin"'y +sint'z=n

sin"'x ¥sin"'y=n—sin"z

cos(sin”! x +'sin~" y) = cos(n — sin=' 2)

= cos(sin™ x) cos (sin~" y) — sin(sin“x) sin (sin~' y) = — cos(sin™ 2)

- cos(sin™" x)
J1- X2 1=y — xpl=h= 1= 22 =cos(cos™" /1 - x?)
=J1-x?

Xy —J1-2°

J=52) (1- y?)
T — )+ 22 =22 + 1 — 22— 2xyJ1- 22

[On squaruing both sides]

X2+ y2—z2=2xy1-2*

(x2+ y2 = z22 = 4x2 y2 (1 = 22
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[Squaring again both sides]

= X4+ yt+z0—2x222 = 2y?z2+ 2X?y? = Ax? y? — 4x? y?z?
= x4+y4+Z4+4X2y222=2(x2y2+y222+ZQXZ)
$104. y = sec cot”{sin(tan'1 (cosec(cos"a)))ﬂ
= sec|cot'<{sin| tan™'| cosec| cosec™ ! { cos™ a=cosec™ 1
| J1-a’ 1-a°
_ -1 1
= sec|cot™ <sin tan
1-a°
1 ! 1
= sec|cot™{sin sm L -+ tan™ =sin™’
2-2a’ 1=a° 2-3a°
= sec {cot ] = sec(sec‘1 J3-a° ) =3-2a’
y2 =3-3
S105.

X= cosec[tan

o c:caS(Gr;:'t‘1 (sec(sin™ a)))ﬂ

— e,

= cosec| tan™{cos| cot™ sec sec™ L { sin” a=sec L }
J1-a? 1-a
1 » 1 » 1
= cosec cos| cot™ .+ cot” ——==rcos
J1- 1-a° 2 -a’
="¢cosec| tan"' {cos|cos™ F

= cosec{tan'1 L - } = cosec (cosec‘1 J3-a° ) =J3-a’
2-a

X =3-a°
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$106. L.H.S.
.4 2b
+sin

= sin
1+a° 1+ b

Put a=tanao,b=tan 3
_ ._1[ 2tana ] . [ 2tanp
=sin” | ———— |+sin" | ————
1+tan® o 1+tan”

= sin™" sin 20, + sin™' sin 23
=20+ 2B=2(a+ P)

= 2(tan'a + tan'b)

= 2tan™ a+h
1-ab

RH.S. =2tan"'x

As LHS =R.H.S.
2tan™ a+h | _ 2 tan' x
1-ab

tan“[ a+b J =tan' x

1—ab
a+b
= X =
1—ab
s107we have,
X 1 Y5
COS —+00S~ ,— =
a b

2 2 2
ﬂ_ = ']_X_ _y_
- (5] - (-5 )-F)
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2 2 2 2 2.2

- x2y2_2£003a+cosza=1_X_2_Y_2+X2y2

a’h?> ab a~ b° ab
2 2
= X—2+y—2—2ﬂ003cx=1—cosza
a b ab
2 2
= x—2+y—2—2ﬁcosa = sin?q
a b ab
$108.\We have,
ORI T 1
sin (cot™ x) = sin{sin =
\/1 + x? N
cos[tan-'{sin(cot™" x)}]
1
= cos{tan™
J1+x°
- cos! cos™ Ji+x2 | [1ex x4
brxz| \2+x* \x*+2

S$109\Ve have,

tan- \/1+x‘°'—\/1—x2 .
J1+ 2 + 1= x*

\/1+x2—\/1—x2

= = tan o
J1+ X%+ 1= %
(f A tana + 1 using componendo dividendo
= Y, = T .a_c¢c a+b _c+d
H_Xz tana =1 if —=—=> =
b d a-b c-d
[1—x? 1-tana
= N+ x2 T 1+ tano
1-x?> cosa —sina
= [ ——

2

1+ x cosa + Sin o
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2 . 2
1-x*  (cosa —sina
cosa + Sin o

1—sin2u
1+x*>  1+sin2a

using componendo dividendo
= x2=sin2a a_c a+b_c+d

if 2=C_,8%0_
b d a-b c-d
S$110\We have, , .
= —_cosec? [—taln‘1 E]+ p secz( tan‘1E)
B 2 o
_ (13 . B3
2sin’0  2cos? o
where 0=1tan"% and o= 1tan'1E
2 2 o
0‘.3 B3

+
1-c0s20 1+ cos2¢

3 3
1- cos(tan'1 E} 1+cos(tan'1 E]
B ol
3 3
- % N B |
1-cos|cos™ B 1+.cos| cos %
'(12 + B2 ’(IZ + B2 |

[.—.tan“x=cos‘1( L J]
1+ x%

- o’ + p° o2 + p?
{\/azﬂjz —B o2 +p? +a}
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o’ {«/az + B2+ |3} N p? {«/az +p2 - a} m

C€2+B2—B2 0£2+B2—0L2

{a(n\{uz + B2 +[?>)+ B(\/a:’ + p? -a)}\}(x"’ + p?
u(of +Bz)+ W+ B(o? +52)—m

=0 (a + B?) + B2 + )

= (a+ B) (a2 + B?)

S111Here,

L.H.S. = tan™ _3s8in20 +tan‘1[1tan9)
| 5+ 3 cos26 4

- 2tan@
3 2
1+tan“ 6

2
5.3 1 tan29
1+ tan“0

ey

= tan

+ tan“(ltane]
4

6tan O
2
tan™ 12+ tan” 6 — |+ tan™ [ltan 8)
5+5tan* 6+ 3 -3tan“ 0 4
1+ tan® @

= tan™ M%_ T tan™ (1tane)
| 8+ 2tan” 4

= tan™ —w +tan“(ltan€r)
‘4 +tan® 0 4

3tand +1tan9

2
tan-1| 4+ 1an_ 074 '.'tan“x+tan"y=tan'1[X+y)
‘I—mxltane T-xy
| 44tan’0 4

12tan® + 4tan6 + tan’ @
4 (4 +tan?0) N [16tane + tan® 6]

16 + 4tan’ 0 — 3tan?0 16 + tan? 6
4 (4 +tan®0)
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2
= tan!| RNOMO+1ANTO) | _ o ttan 0) = 0 = RH.S.
16+ tan“ 0

S112. L.H.S. . 2ab L 2xy
= tan™ — B2 tan )

2 b 27

= tan”'| —2, |+ tan™ -

b y

hara e

I
N
g
-]
IR
TN
QT
S
+
N
L
Q
=3
L
N
x |<
S

= Z{tan'1 b +tan™ 1}
a X

by

= 2tan”'| & X
1_ by

ax
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2

2
= ﬂ-\/-x_\/1_y_=003a

6 4 9
= 1_X_2 1_y_2=ﬁ—0030a
4 9 6

Squaring both side

= 1-2_ -2 =XV cos?a-2 XY cosa
4 9 36 36 6
2 2
= X—+y——ﬁcosa=‘l—cosza
4 9 3
= 9x? + 4y? — 12xy cos a. = 36 sin‘a

4( 8
sj'14’tan—1 (x+2) +tan' (x=2) = tan 1(@] x>0

Applying identity in given equation, we get

tan_1[(x+2)+(x—2)‘
1-(x+2)(x -2) |

I

-

Q)

=|
/:"\
-.\l
co‘ o
—

{ tan' x + tan™’ y= tan“1{ Xty H
1-xy

2x ) 8

= T 2 |l 7a9

1-(x“-4) | 79

2X 8

: 2 = e

5-x 79

X 4

= = —

5— x? 79

= 79x = 20 =4x?

= 4x2+79x—-20= 0
= 4x°+80x—x—-20=0

= 4x(x + 20) -1(x+20)= 0
4x—-1)(x+20)=0

U
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= = 1c::ar—20
4

But given that x>0
= —20is rejected

1
X: J—
4

S115)\Ve have -
tan—' 2x + tan™' 3x = Z

= tan-1| _2XH3X | o jap (1) { tan‘1x+tan"y=tan“(x+yﬂ
1-(2x)(3x) 1= xy
= tan"[ oX 2] = tan'(1), if 6x2<1
1-6x
= X o ifex <1
1-6x
= 5x = 1-6x2 ifx2<%
= BX2+5x—1= 0, if— ——<xg il
J6 6
= (x+1)Bx=1)= 0, AFo"C <x< L
V6 J6
= x=—1r;:'r1 if—i<x<—
6 V6 J6

= x=-1Is not the rootof given equation

1
X= =,
6
S$116.The given equation is tan™ x + 2 cot™* x = 2?’T.\lf\r‘e know that, cot™! x = tan™’ % So, the given
equation can be written as

2n

tan~' x + 2 tan™’ (1] = ?

X
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2x—
= tan"'x +tan™’ x |- 2¢ {.'2tan‘1e=tan‘1[ 20 J]

-1 3 1-02
X2
2
v 2
= tan”' x + tan™’ X =T
X< -1 3
X2
=N tan‘1x+tan‘1[ fx ]= 2r
x< -1 3
Applying tan™' x + tan™" y = tan™" (Xer],we get
1-xy
X + 2X
tan™’ P I
2X 3
1—X. 5
x< -1
3
N X° —X+2x _ tanz—n
x? —1-2x2
= X+ X = tan 'n—E
—1-x? 3
3
22 . “tan” [ tan(nt—0) = —tan 0]
= —(1+x?) 3 ' B
x(1+%2) A
= (14 x2)
or x=/3
S117.The given equation is
_1[1+X] T 1
tan | —— | = —+tan ' x.
1-x 4

A

=  tan’ [H—_x] —tan"x
1-x
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1+ x

~  tan M A=x_ =T tan'x—tan"'y =tan"'| X =¥
1+(1+xj'x 4 1+ xy
1-x
2
= 1+X—)(+X2 = tan™
1- X+ X +x 4
2
= 1+x2 =1 [°:tanE=1]
1+ x 4
= 1=1

The given equation has many solutions. Because for L.H.S. all x € R. It is always one and egual
to R.H.S.

S118\WVe have,

R.H.S. = tan~'{tan?(c + B) tan?(a.— B) } + tan~"1

tan?(o. + B) tan?(o.— B) + 1
1—tan?(o. + B) tan?(ct — B)

sin?(o. + B) sin?(c. — B) + cos?(ai+ B) cos? (0. — B)
cos?(o,+ P) cos? (0. — B) = sin’(o. + B) sin?(0. — P)

tan
= tan
tan

{2cos(a + B) cos(a—B)}* — {2sin(o+ B) siri(o - B)}°

= tfan

» {{2 sin(o. + B) sin(e =PB)}* + {2cos(o + B) cos(a=B)}* }

(cos 2B ='cos 20)* + (cos 20 + 60s 2P)°
(cos 20, + cos 2B)? — (cos 2P— 6os 20.)?

-t cos’ 2B+ cos’ 20. — 2C08&e0S U + Cos’ 20+ cos® 2B+ 2c0s2ecTS P
= tan ,
M+gos;2ﬁ+2cosza0032B—M—M+2c052a0032[3

- tan-! cos? 20.4-.c0s” 2B
2 cos 20, cos 23

I cos’ 20, .\ cos® 2P
2cos20.cos2 2cos20 cos2P
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- tan-’ {cos 20, sec 23 + cos 23 sec 2o

=L.H.S.
; =L

41
S11s. S|n(3|n'1g+ cos™ x] =1

= sin[sin'1 % +sin”'1-x2 [ =1 [ cos™ ' x=sin""1- xz]

1 1 )] esinT' x +sin”y
= sin sin'1(—\/1—1+x2 + 1= x2 h__] =1
[ 5 25_ =Sin_1[x ||1_y2+y||'1_x2]
= sin[sin"(1x+ ,’2—4\/1—x2 ]] =1
5 25

1 24

—X+ | —VJ1=x% =
- Xty pVITx =1

= Jﬁ\“_xz =1-X
25 5

N2
Squaring both sides, we have E(‘I—xz) = (1-5]
25 5
' 2
= 24 24y = 25(1+x——2—"]
25 5
= 24 — 24x? = 25 + x2— 10x
= 25x2 —10x+1=0
= 25x2 - 5x—-5x+1=0
= (5x=1)2=0
= o9x-1=0
1
p X = —
5

Thus x= % is a root of given equation.
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S$120Given equation is

tan'[ 12X = ltan-1x x>0.
1+ x 2
-1 1-x 1
= 2tan | —— | = tan X
1+ x
i) :
= tan”'| ——"22 | = tan”'x {.'Ztan‘1x=tan‘1[ Xzﬂ
1—X) 1-x
P
i [1+x_ |
= tan”' 21 —2x)(1+x)2 = tan™" x [-a? —b? =(a— b)(a+b)]
(1+x)° - (1-x)
5 _n,2
= tan‘1(2 2X J= tan" x
4x
1- x?
= = X
2x
= 1-x2= 2x* = 3x*> = 1
= X2 = 1
3
1
X = +-—
J3
But given x>0
X = i
J3
$121Given equationis
cos (2 sin”' x) = %,x > 0. (i)
We put sin'x=y
= X=siny
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Eq. (i) becomes cos 2y = %
= 1-2siny = % [-- cos 20 =1-2sin?6]
= 2sin?y= ‘I—lz§
9 9
= siny = —
= X2 = 4 [-- siny=X]
9
X = 2
= 2
3
But giventhat x>0
2
X = —
3
$122Given equation is
2
Mn4[—E£E]+mﬁ4[1—£—J=Eg—1<x<1
1-x 2X 3
The given equation becomes
12X 12X T 1 1—X2 1 ( 2x J
tan™ +tan = — .+ cot =tan
1-x2 1-x> 3 [ [ 2x ] 1-x2

= 2tan ' _2X_ AT
1-x% .3
= tan‘1( 2X2J =
T—x 6
= 2x__ tann— 1
1- x2 6. 3
= 2J3x =1 - x2
or x2+2J3x-1=0
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—b+
- \ = -23+\12+4 -+ We know that, x=b_—;/5
2
where, D= b?—4ac
(o234 _4-23 -4-23
2 2 2
= x=2-+/30r «(2++3)

Butgiventhat-1 <x<1,sox= —(2+ \/5) is rejected. Hence, x= 2 — J§

$123Given that,

-1 . _1[)(} T
cos X+sin | —|=—
2 6
= A= osintX
cos” x =g 5
= COS COS 'X =COS | ——sin  —
6 2
T .1 X LT, 1 X
= X = c0sS—cos| sin”' — | + sin—sin| sin7' —
6 2 6 2
[+ cos(x — y) = cos x cos y+ sin x sin y]
= Y3 oslsint X |+ X
= X=7 2) 22
43 - x% | x X » x?
= X = —cos|cos J1—-— |+— osin” —=co0s ' 4/1-—
2 4 4 2 4

— —_ =

On squaring both sides, we get
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2
= E)<2=1_x_
4
2
= E){2+X—=1
4
2
= ﬁ=1orx2=1
4
= Xx=+1.
But
S124. X X
_+_
tan~" 2 3|_n1
> | =
12X 4
6
3x+2x
6 it
= 62 teln4
6
5x
= =1
6 —x2
= 5x =6 — x?
= xX*+5x—-6=0
= x-1)(x+6)=0
= x=1or—-6

But given that 0 < x <./ = x>0

x =—6is rejected

Hence, x=1
S125Here,
2
T ain-t 2x2 + L eos™ Xz -I
2 14+ x 2 1+ x 3
Put x =tan0
= 0 =tanx

x = —1 do not satisfied the given equation. Hence, x =1

{ tan”' x + tan™’ y= tan‘1(

X+y

1-xy

g

)
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1 . 4 2tan® 1 ___[1-tan?0
—sin”| ———|+cos|————| =2
2 1+tan“0/) 2 1+tan’0/) 3

1 R I 1 1 T
= —sin~'(sin 20)+ —cos™ (cos 20) = —
55" (1 26) + 5 cos™ (cos 26) = 7
1 1 o
= —X20+—Xx20 = =
2 2 3
T
= 0+0=—
3
= 29:2
3
= e:E
6
T
tan”'x = —
- 6
= x =tanX
6
= m 1’
J3
$126\Ve have,
tan—‘l—tan‘1 LAY
X X+2% 12
1
- tan~" L% X+2 | _mn
1 1 12
+
X(Xx +2)
= tan™ % =
X +2x +1 12
2 bl
= = _

T A . tan
X +2x +1 12
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2 _J3-1

- =
X2 +2x+1  J3+1
= % =+ 1P =3+ = x=13.
X% +2x +1 \/_+
$127— sin”! x + sin”" 2x = g
= sin~' x + sin~' 2x = sin”’ {g]
= sin~'x — sin™’ g —sin' 2x

= X_N° - x® =—2x
2 2
X— 3 1-x? =—4x
= 5x = \3y1-x2.=25%x2=3-3x2=28x*=3=> x = %
- X = ﬂ
247
$128\We have,
. . i1
sin”'(1 = x) — 2 sin"'x'="—
. n :
= simi(T—x) = 5 2 sin' x
= 1 —x = sin(n/2 — 2s8in~"x)
= 1—x=cos (2sin7'x)
= 1 — x = cos {cos™'(1 — 2x?)} [+ 2sin7'x = cos™ (1 — 2x?)]
= 1—-x=(1-2x%
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1

= xX=2x> = x(2x-1)=0 = x=0,§
1
For, X = 2’ we have
LHS =sin"'(1 — x) — 2 sin”" x
= sin'—2sin L = —sin 1=~ FLRH.S
2 2 2
So, x =1/2 is not a root of the given equation.
Clearly, x = 0 satisfies the equation.
Hence, x = 0 is a root of the given equation.
S129.\We have,
. 13X . _q14x _
sin”'—+sinT — =sin”" x
5 5
__1]3x 16x% 4x 9x? .
= sin” s —,|1- +—J1=——} =sin"" x
5 25 5 25
3x 16x%  4x 9x? _
= — 1= +— 1= =X
5 25 5 25
= 3x4/25 —16x% + 4xy/25 — 9x®, =25 x
= 3425 -16x% + 4425 -9x* =25
= 425 - 9x% = 25-3,/25=.16x2
= 16 (25 — 9x2) = 62549 (25 — 16x2) —150+/25 — 16x2
=
= 1504/25 — 16x2. = 450
= 25-16x?=9
= x=x1

Hence, x= 0, 1, —1 are roots of the given equation.
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S130\We have,

tan' X stant X1 _m
X=2 x+2 4
- +
- tan~' =X 1+tan'1 X+ = tan-'1
X—-2 X+2
4 X =1
= tan™ =tan™'1 - taln‘”(—"'1
X—2 X+2
X +1
x =1 - +2
= tan™ = tan™ X
X — x +1
1+
X+2
. tan_1x—1 —tan‘1x+2_x_1
xX—2 X+2+x+1
x -1 1
tan™ = tan™
= X—2 2x +3
- x-=1 1
Xx—2 2x+3
= 2x+3)x=-1)=x-2
= 2X°+x—-3=x-2
= 2x2-1=0
1
= X=+t-—
2
S$131.Given equation reduces to:
3sin”’ —4cos‘11*x2 +2tan’ 2x__®m
1+ x? 1+ x? 1-x% 43
Let X =tan®6
= 3sin™’ —2tan29 ~4cos™ —1 tanze +2tan”’ —2tang =I
1+tan<0 1+ tan“0 1-tan“0 3

= 3sin~'(sin 20) — 4 cos™" (cos 20) + 2tan~" (tan 20) =

w|a
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= 3(20)—-4(20)+2(20) = %

3(2tan-'x) — 4 (2 tan-'x) + 2 (2 tan-'x) = 7/3

e _
= 2tan—1x=§ = tan'x== = x=

1
NE

T
6
S132. We have,

tan (cos™' x) = sin (cot’1 %J

1-x
1
Let, cos' x =a and cot™ 5 =B X
X =C0S a % = cot B V5 5
[1_ y2 1
= tan| tan™ 1-x7 | sin(sin‘1 i]
X J5
~ 1-x2 _ 2
x5
J51-x% =2x
= 5(1 — x?) =4x2
= 5 =9x?
= X2 = i
9
= e =i£
3
S133.We have,

sin[2 cos™' {cot(2tan' x)}] =0

= sin| 2cos™"{ cot| tan™’ 2x2 =0 .+ 2tan”'x =tan™’ 2X2
1—x_ 1—x
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=

] _ 2
sin| 2cos™"  cot| cot™ 1-x =0 cot'1x=tan'1l
- 2x°

_ 2
sin{2cos“[1 X J =0
2x

sin| sin™ 2{12 X ] 1—{1 X ] =0 ['.'2008_1x=sin_1(2x\}‘1—x2)]

b ¢!
1-x2=0, or L =1
2X |

x =t 10or (1-x%?2=4x?
(1 — x2)%= 4x?

(1 - x2)2~ (@X2 =0

(1=-x=2x)(T=x2+2x)=0
1T—x2-2x=0or, 1=Xx2+2x=0

X2+2x—1=0 orpx®=2x-1=0

Xx=%1%J2 or x=1%+2

Hence, x=+1,-1 iﬁ, 1 J_r\/i are the roots of the given equation.
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