Chapter : 4. INVERSE TRIGONOMETRIC FUNC CLASS?24

Exercise : 4A

Question: 1
Solution:
NOTE:

Trigonometric Table

] n -] n n
0°(0) |30° (%) 45 60° (3) 90° (%)
(1)
sin 0 1 1 Vi1
2 V2 7
cos 1 Vi 1 1 0
FT V2 2
tan 0 1 v3  |undefined |
ﬁ —_— —
cosec undefined | 2 7z 2 ‘1
'E
sec 1 2 V2 2 Undefined
V3
cot undefined 3 1 41 0
V3

(i) Let sin~?! ( \,Tz ) =I5

= ¥3 sinx [ We know which value of x when placed in sin gives us this answer ]
g

i bid
-PX
3
b . (1 )
(ii) Letsin 3) =%
1 a 3 o P A . .
= - = sinx [We know which value of x when put in this expression will give us this result]
hLs
2= —
6
11
(iii) Letcos e
= é = cosx [We know which value of x when put in this expression will give us this result]
E1e
-x= =T
3
(v) Lettan™*(1) = x
= 1 = tan x [We know which value of x when putin this expression will give us this result]

; e
X = —
4

(v) Let tan~* = ) =x

1
V3

= — = tanx [We know which value of x when put in this expression will give us this result]

R i
X = =
-]

(vi) Letsec™ ( i ) =x



‘|r_-

= — = secx [We know which value of x when putin this expression will give us this result]

/

et CLASS24

(vii) Let cosec™? ( V2)=x

-
P9

= /2 = cosecx
[We know which value of x when put in this expression will give us this result]
. b1
X ==
4
Queslion: 2

Solution:

(i) Letsin™ (2 ) = x

o 1 l: o
= —gin~?! (—_) = x [Formula: sin"!(-x) =-sin"! x ]
V2

= — ginx [We know which value of x when put in this expression will give us this result]

Lal

) = T —cos ( = ) [ Formula: cos 1(-x) = r - cos ! x]

L.

(i) cos* ( =%

2

i

Let cosfl( 3) =x
2
i'(‘—3) — rosx [We know which value of x when put in this expression will give us this result]
his
- 5
6

Putting this value back in the equation

m 5w

6 6
(iii) Let tan }(—v/3 ) = x
= 7tan_1(\,f§) = x [Formula: tan" ! (x) = - tan ! (x)]
= /3 = — tanx [We know which value of x when put in this expression will give us this result]

X = —
3

(iv) sec (—=2) = m—sec }( 2) ..(i) [ Formula:sec ! (-x) = - sec™! (x) ]
Letsec™(2) =x
= 2 = secx [We know which value of x when putin this expression will give us this result]
. n
X ==
3
Putting the value in (i)

no2n

"T3T 3

(v) Let cosec™*( —v2 ) = x

= — cosec_l(ﬁ) = x [ Formula: cosec’{x) = -cosec? (x) ]

=2 = —cosecx



b1
X = ——
4

wi)cot™(2) =n—cot™? (%) e (@) CLASS24

3
-1 1 .
Letcot™ | = ) =x

V3

= 5= cot™! x [We know which value of x when put in this expression will give us this result]
i
11y

> = —
3
Putting in (i)

s
m— —

3
_ax
3
Question: 3

Solution:

cos{ n — g + I—:} [ Refer to question 2(ii) |

=cos{T}

kLY T
=cos(:+ :)
=-1

Question: 4

Solution:

sin ( g aF g)

- (%)
o (v 2)

Exercise : 4B

Question: 1

Solution:

sin™! (_Tl) = —sin™?t G) [Formula: sin™(-x) = sin"! (x) ]

_r
6
Question: 2

Solution:



Y et T -1{YYrE e i) — el
oS (z)_ M — COS (:)[Formula.cos (<) =-cos'(x])]

—n- T CLASS24

Question: 3

Solution:

tan(—1) = — tan(1) [ Formula: tan"'(-x)= -tan™! (x] ]

1

[ We know that tallg =1,thustan™ —=1]

bt
4

n
1
Question: 4

Solution:

sec 1(—2) = m—sec™*(2)
—g_= [ Formula: sec'l[-x}= ™ - sec'l(x] ]
3

2n

3

Question: 5

Solution:

cosgc—l(—ﬁ) = —(-osec‘_l[\ﬁ) [Formula: Cosec'l(-x) = —cosec'i(x) ]

e

This can also be solved as
cosec™*(—V2)

Since cosec is negative in the third quadrant, the angle we are looking for will be in the third
quadrant.

=n+
5m
Question: 6

Solution:

cott Y (-1)=m— cot“l(l) [Formula: cot 1{-x) = 7 - cot 1(x] ]

Question: 7

Solution:



tan}(—v3) = —tan"}(¥/3) [Formula: tan"!(-x}= -tan™! (x) ]

CLASS24

|
wid

Question: 8

Solution:

. ) =n—sec?! (%) [ Formula: sec’!(-x)= 1 - sec’!(x) ]

\

1]
T
=}
—
—_——
e||
wall 63

Il

=

|
o | A

Question: 9

Solution:
cosec”1(2)

Putting the value directly

Question: 10

Solution:
2n his

. _1 . _ 4 . . _l . ] =
sin (Sll] 3 ) = SN (SIII( jL¢ 3 ))
[ Formula: sin(m - x) = sin x )
=sin~! (sinf)

3
[ Formula: sin"!( sinx) = x|

™
3
Question: 11

Solution:

3m m
-1 _ 0
tan (tan ) ) = tan (tan (n 4))
[Formula: tan(m - x) =-tan (x}, as tan is negative in the second quadrant. ]
=tan! (—tanﬂ)
4

[Formula: tan"1(tan x) = x |

e

Question: 12

Solution:

cos™?! (cos7—n) =cos™! (cos (27[ - S—H))
6 6



[Formula: cos(2m — x) = cos (%), as cos has a positive vaule in the fourth quadrant. ]

=cos™?! (cos EE) [Formula: cos!(cosx) =x CLAssz4

5

Question: 13

Solution:
cos™! (cos %) =cos™} (cos (2Tr + g))

[ Formula: cos (2T + x) = cos x, cos is positive in the first quadrant. ]
_ -1 m -1
= C0S (COS—_) [Formula: cos™ (cos x) = x]

6

™
[+

Question: 14

Solution:

tan™?! (tan%) = tan™! (tan ( T+ g))

[ Formula: tan(  + x) = tan x, as tan is positive in the third quadrant.]
=tan~! (tan E) [Formula: tan™!(tan x) = x |

bt
b
Question: 15

Solution:

tan~* V3 — cot ™} (—/3)

Putting the value of t37! /3 and using the formula
cot1(x)= m-cot x

LN - =il

=7 (- cot"i(y3))

Putting the value of cot_l(\jﬁ)

Questlion: 16

Solution:

[Fermula: sin"1(-x) = -sin"1x ]

fm g f-1
siny-—sin " |—
3 2



“u[3- (-5
= sin[§+sin‘1 (%)} CLASS24

. 1 {1
Putting value of sin™! (:)

=sin[£+ 3}
3 1)

. 3n
= sin—
6

Question: 17

Solution:

tan 'x +cot 'x =

cot(tan™'x +cot™ix) = cot(“) [Formula:

2

ra | H
—

m
-
2

Putting value of cot ( )
=0

Question: 18
Solution:

.1 [Formula:

-

cosec (Silrlx +cosTix ) = cosec sinTix +cosix =

A |

Putting the value of . .. %

=1

Question: 19

Solution:

[Formula: s

. — b s fl - . T
sin(sec 'x + cosec 1x)=sm( ) ec™x + cosec”!x = = |

Putting the value of sin (T—[)
2

=1

Question: 20

Solution:

Putting the values of the inverse trigonometric terms

Question: 21

Solution:

[Fermula: cos™}(-x)=m - cas(x)} and sin"!(-x)= -sin(x} |



a1 (1= cos™(3)) + (- (3))

Putting the values for each of the inverse trigonometric terms

=T (n_z)_ n
4 3 [

_m 2n
=— 3+ ==
12 3
_9n
_IJ‘.
_3m
4

Questlion: 22

Solution:

.o f .. 31
sin” " {sin|—

5
-1 . 2w
=sin” " §sin| m— —
5

[Formula: sin(m— x) = sin x, as sin is positive in the second quadrant.]

= sin! {sin?} [Formula: sin ! (sinx)=x |
a

n

Exercise : 4C

Question: 1 A

Solution:

To Prove: tan™?! (2) = —+tan 'x

1—§s

b
4
) _ l+tand

Formula Used: tan ( + A

-
+ 1—tand

Proof:
A _1f1+x
LHS = tan (—1 . x) (D)

Letx =tan A ... (2)

Substituting (2) in (1),

LHS = tan“(

=tan~! (tan(g + A))

Tia
T4

1+ tani-\)
1 —tanA

From (2),A=tan1x,

i
+A= —+tan!x
4

+| =

RHS

I

CLASS24



Therefore, LHS=RHS CLAssz4

Hence proved.

Question: 1 B

Solution:

To Prove:tanix +cotl(x+ 1) =tan1 (x2 +x + 1)

Formula Used:

Jcot ™ x = tan“_—l_

2)tan 'x +tan 'y =tan™! ( “y)
1-xy

Proof:
LHS =tanlx+cotl(x+1)..(1)

1(x+ 1)

=tan 'x+ tan~

= (xx 5)

71x(x+ 1)+ 1
BRI — X

=tan

= fan

=tan? (x%2+ x+ 1)

= RHS

Therefore, LHS = RHS
Hence proved.

Question: 2

Solution:

To Praove: 5111—1(2};@) = 2sin7'x
Formula Used: sin 2ZA = 2 x sin A x cos A
Proof:

LHS = sin~*(2xv1 —x2) - (1)

Letx =sin A ... (2)

Substituting (2) in (1),

LHS = sin~Y(2sin A V1 - sin? A)
=sinl (2 = sin A x cos A)
=sin1(sin 2A)

=2ZA

From (2), A= sinlx,

2A=2sinlx

=RHS



Therefore, LHS=RHS
Hence proved.

Question: 3 A

Solution:

1x

To Prove: sin"1 (3x - 4x3) = 3 sin
Formula Used:sin 3A=3sinA-4sin3A
Proof:

LHS = sin'! (3x - 4x3) ... (1)

Let x =sin A ... (2)

Substituting (2) in (1),

LHS = sin’! (3 sin A — 4 sin® A)

=sin1 (sin 3A)

=3A

From (2), A=sinlx,

3A =3sinlx

= RHS

Therefore, LHS=RHS

Hence proved.

Question: 3 B

Solution:

To Prove: cos™ (4x® —3x) =3 cos™! x

Formula Used: cos 3A=4 cos*A-3cos A
Proof:

LHS = cos™! (4x? - 3x) ... (1)
Letx =cos A ... (2)
Substituting (2) in (1),

LHS = cos™ (4 cos® A - 3 cos A)
=cos ! (cos 3A)

=3A

From (2), A =cos1x,
3A=3cosx

=RHS

Therefore, LHS = RHS

Hence proved.

Question: 3 C

CLASS24



Solution:

Fxr—x3 _
,) = 3tan tx

To Praove: tmz—l(
)

3tanaA-tan® A
Formula Used: tan 34 = ——— 20 £
1-3tan~ A

Proof:

3

LHS — tan-1 (f:’i_) (1)

Letx=tan A ... (2)

Substituting (2) in (1),

a
LHS — tqn-1 (Jt‘anA—ra.’n‘ A)

=tan! (tan 3A)

=3A

From (2), A=tan!x,
3A=3tanlx

= RHS

Therefore, LHS=RHS
Hence proved.

Question: 3 D

Solution:

N Y. .a
To Prove: tan!x + tan™! (l“—‘) = uur‘l( — )

1
Formula Used: tan™ x + tan™*y = tan™* (IjL)
T

Proof:

oy

=) ..

=

(G2

- (1 (25))

— (x‘(l —x)+ Zx)

1—x7—-2x*2

. 3
=tan™! Sl
1—3x2

=RHS

LHS = tan™! x + tan™* (

=tan~

Therefore, LHS =RHS
Hence proved.

Question: 4 A

Solution:

To Prove: cos'! (1 - 2x2)=2sin'lx

CLASS24



FormulaUsed: cos 2A=1-2s5inZ A
Proof:

LHS = cos™! (1 - 2x%) ... (1)
Let x =sin A ... (2)
Substituting (2) in (1),
LHS = cos™ (1 - 2 sin? A)
=cos1 (cos 24A)

=2A

From (2),A= sin1x,
2A=2sinlx

=RHS

Therefore, LHS=RHS
Hence proved.

Question: 4 B

Solution:

To Prove: cos™? (2x%-1)=2cos ' x

Formula Used: cos 2A =2 coszA-1
Proof:

LHS = cos! (2x% - 1) ... (1)
Letx =cos A ... (2)
Substituting (2) in (1),
LHS = cos™ (2 cos2 A - 1)
=cos 1 (cos 2A)

=2A

From (2),A=cosx,
2A=2coslx

=RHS

Therefore, LHS=RHS
Hence proved.

Question: 4 C

Solution:

To Prave: secfl( ) =2c0os 'x

2x7-1
Formula Used:

1) cos2A=2cos2A -1

2)cos™'A = sec”? (i)

CLASS24



Proof:

LHS = sac™? (

=) CLASS24
=cost (2x2 - 1)... (1)
Letx =cos A ... (2)
Substituting (2) in (1),
LHS = cos™ (2 cos2A - 1)
=cos! (cos 2A)

=2A

From (2), A =cos1x,
2A=2coslx

= RHS

Therefore, LHS =RHS
Hence proved.

Question: 4 D

Solution:
To Prove: cot (V1 +x2—x) = = — —cot™*x
Formula Used:

1+ tanA

1} tan G IF A) =

1-—tanA

2) cosec2A=1+cotZ A

3)1—cosA = 2sin” (%)

4)sinA = 2sin(3) cos (%)
Proof:

LHS = cot™' (V1 +x* —x)
Letx = cot A

LHS = cot™!(V1 + cot? A — cotA)

=cot }{cosec A - cot A)

- (1 — €0s A)
-0 sin A

2 sin? (%)

2sin (%) cos (%)
cot™? (tan (g))
S tant (tan (2))

cot™

Il

[S-T I B S
SIS



From (2),A= cotlx,

T A mwm 1 -1
- — o= c-—ccotTx
2 2 2 2
=RHS

Therefore, LHS =RHS
Hence proved.

Question: 5 A

Solution:

x4y — -
Ta Prove: tan‘1(¥r) =@n 'Vx+m@an ™t fy
=

tanA+tanB

Weknow that,tanA + tanB = a——

-1 A+B y - -1
Also, tan (—1—AB) =tan " "A+tan"" B
Taking A= Vxand B = \fy
We get,

L NEH Y _ _
tan {(—X) = tan ! X + tan !

1

Hence, Proved.

v

Question: 5 B

Solution:

We know that,

tan"(ﬂ) =tan A +tan 'B
— AR ‘ ;

1
Now, taking A = x and B = Vx
We get,

=
X + VX

tan'x+tan 'yx = tan"(m

As, x.x1/2 = x3/2

Hence, Proved.

Question: 5 C

Solution:

To Prove: tal'lfl( Ex ) ::f

l+cosx.

Formula Used:
. A A
1}sinA = 2 x sin— X cos—
2 A
2)1+cosA=2cos =

Proof:

CLASS24



LHS — tan_l( sinx )

_ 23in;2'+::2£ CLAssz4

= fan -
X
2_
2 cos 5
sin5
_ -1 2
= tan COS§
2

=tan~! (tan%)

X
2
=RHS

Therefore LHS = RHS
Hence proved.

Question: 6 A

Solution:

a1 o 2
To Prove: tan™?! - +tan L o tan~!

4w

Formula Used: tan *x + tan" 'y — tan ! (l\i)
xy

Proof:

an 2
LHS = tan !-+ tan * =
2 11

1 2
B " i
1 2
1‘(?"1'1)
11+4)
22—2

=tan_

=tan! (

3
=tan~ -

4
=RHS

Therefore LHS=RHS
Hence proved.

Question: 6 B

Solution:

1 1

2 7
Ta Prove: tan™ " —+ tan”™ " — = tan
11 24

Formula Used: tan 'x + tan 'y =tan™! (‘};)

Proof:

_y 2 1 7
LHS = tan ' =+ tan ' =
11 Er



= RHS
Therefore LHS = RHS
Hence proved.

Question: 6 C

Solution:

1
To Prove: tan™' 1 +tan™'~ + tan™’

La |

Proof:

1 1
LHS = tan '1+tan '-+tan -

iy

| ©
=tan *1 + tan ! (—)
6 —1

r3| =

—tan~*1 +tan~!

=tan~*1 + tan*1

T

4

TR

=RHS
Therefore LHS=RHS
Hence proved.

Question: 6 D

Solution:

-1 1 -1 1 T
To Prove: 2 tan 15 + tan 1; =

Formula Used: tan"'x + tan™ !y = tan™! (

Proof:

LHS = 2tan™! ; +tan™!

~ e

=tan~! 1 +tan?! 1 +tan™! 1
B 3 3 7

A

X+y

Formula Used: tan~!x + tan~! y= tan~? (1
—xy

X+y
1-xy

)

)

CLASS24



Therefore LHS = RHS
Hence proved.

Question: 6 E

Solution:

- — 1 1
To Prove:tan ™2 —tan™*1 =tan -

Formula Used: tan™'x — tan™ 'y = tan™! (:‘_}' ) where xy >
+XY

Proof:

LHS=tan!2 -tanl1

2—1
=tan’1(*)
1+2

1
= tan™?! (—)
3
= RHS
Therefore LHS = RHS

Hence proved.

Question: 6 F

Solution:

To Prove:tan™' 1 +tan 2 +tan '3 = m

¥

Formula Used: tan™*x + tan" 'y = + tan™* (x—) wherexy > 1

1-xy

Proof:

LHS= tan *1+tan'2+tan"!3

1

CLASS24



n -1
= —+ m+tan
4 1-(2%3)

75n+t _1(5)
R W

5
= —+tan~ (-1
1 -1

5m
4

T
%
=T
=RHS

Therefore LH5=RHS
Hence proved.
Question: 6 G

Solution:

To Prove:

Proof:
LHS = tan~ 22+ tan !:
. 1,1
=tan = +tan?! 5178
lf(gx
. I 1( 8+ 5)
= fan an
40-1
13
—tan"!= + tan 1(—)
.39
1 1
=tan"'= + tan~ =
2 3
bl
= tan~!
(]
273
¢ 1(3 +2)
an~!|——
6—1
=tan™ 1
10
T4
= RHS

Therefore LHS = RHS
Hence proved.
Question: 6 H

Solution:

71 —
an, - +.tan + ta
Formula ljsed: fan~ X + Eﬂn

){51nce2:<3—6>1}

11
B ‘v —sm ‘41 (1—) where xy < 1
Xy

+tan

1
8

)
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41 2
To Prove! tan ‘; + tan l;

Formula Used: tan ' x + tan" 'y = tan™* (%) where xy < 1

Proof:

LHS = 2(tan’14E +tan! g )

=2( tan™? v
1—(~><~)
i*g
=2t —1(9 8)
— e 36 2
ot 17
et ey
=2tan"! -

— i

= RHS
Therefore LHS = RHS
Hence proved.

Queslion: 7 A

Solution:

12 133
12— cos™1=
12

4
To Prave: cos 1= + cos™
5 65

Formula Used: cos™'x + cos ™'y = cos H(xy — V1—x2x /1 — y2)

Proof:

_1 4 112
LHS = cos™ =+ cos™1—=
5 13

169

1 1 4 11 12 _1 4
=-tan l==2 (tan 12+ tan 1—):tan 1=
2 3 4 9 3
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— 43 9x 25
- 65 25 169

48 3
=cos™! (-— = *)

65 13
. (48~ 15)
= C0S8 65
33
— —-1_"
= C0s 6h
=RHS

Therefore, LHS =RHS
Hence proved.

Question: 7 B

Solution:

o1 1 . 1 2
To Prove: sin™! = +sin™! = =
Vo

ta | 2

ot
u

Formula Used: sin=? x +sin~'y = sin7} (x x /1 —y> + vy x /1 —x2)

Proof:

I, .
LHS =sin™* —+ sin ' —
V3 Va

= RHS

Therefore, LHS=RHS
Hence proved.
Question: 7 C
Solution:

To Praove:

13 .o—112
cos lEJr:sm 1

1

.. —156
—— =8
13 65
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Formula Used: sin™* x + sin"'y = sin"}(x X /1 —y2 + y x V1 —x?)

Proof:
LHS = cos™!2 +sin~1 = ... (1)
5 1z

3
LetcosB = E

Therefare § = C0871§ .. (2)
From the figure, sin0 = ;:
N _] 4
= 0 = sin 5 (3
From (2) and (3),

-1 1

g = 8in g

Substituting in (1], we get

cas

F 0. A
LHS =sin!- +sin™! =
5 13

. ()
E . 5
12 ':1 16
=x 1= =
N 25

= sin-1 | O
=S e * J1ee "t 137 25

=sin™?! (ix R - E)
5 13 13 §
=sin?! (E + ﬁ)
65 65
=sin™?! 56
65
=RHS

Therefore, LHS=RHS
Hence proved.

Question: 7 D

Solution:

3 427
1= =sin™'=
5 11

1

—14 .
To Prove: cos 3 + sin

F la Used: . _ - - z / 2
Ormita BSe sintx +sinty = sin Y (x x T —y? + yx VI —x7)

CLASS24



Proof:

LHS = cos‘1§+ sin“% ..(1) CLA5524
LetcosB = 3
[ ]
a 3
0
7 o

Therefore 8 = 505713 .. (2)

From the figure, sin® = %
.13

=06=sin"-..(3)

From (2) and (3),

4 3
1 _ oip— L1y
COs 5 sin o

Substituting in (1), we get
- T
LHS =sin ' +sin 12
5 5

| 2

3 |
= sin ! ngx \J’I—(g)

sin™!] 2 x=x E
TS 5 \/25
— —1 2X§XE)
= 35 5 5
24
= 51 25

Question: 7 E

Solution:

Ta Prave: l‘an_lf tsec ==
3 2 4

Formula Used: tan !'x + tan 'y = tan™! (%) where xy < 1

Proof:

LHS = tan™! 2 +sec 12 .. (1)

2

f=
Va
2

Letgecf =

I

5. (@)

Thereforeg — gpc—122
2



From the figure,tan g =

[N

0= mn‘lg - (3)
From (2) and (3),

)
vh 1

—1 ~1
seC ~— =tan "¢
2 2

Substituting in (1), we get

LHS = tan‘lg +tan~?!

SR

m

I

= RHS
Therefore, LHS = RHS
Hence proved.

Question: 7 F

Solution:

1 1

- 1 —
To Prove: sin” " —— + c0s
V17

Formula Used: tan™'x + tan"'y = tan™* (%) wherexy < 1

Proof:

1

L1 y 9
LHS = sin™* —+ cos 1+ ...
V17 V85

. 1
Letsin® = —
V17

Therefore — gin~!—— ... (2)

Viz

5 11
— =1tan
Vas 2
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From the figure, tan g = 1
4

=0=tan'- ...(3)

1
4

From (2) and (3),

g 1 41
sinT!-=— =tan"1- ..(3)
V17 4

9
Now, letcosh = —
‘g5
1 9
Therefore 0 = cos™ —
V85

From the figure, tanf = g

.. (5)

=0=tan?!

L]

From (4) and (5),

9
cos‘l? = tan~!

VE3

.. (6)

Qe

Substituting (3) and (6) in (1), we get

LHS = tan™*% + tan=22
4 9
Ny
=tan B (1 P ?_)
479
_1(9 8
= tan )
36— 2
17
=tan~ ' —
an”! =2
1
=tan" =
2
= RHS

Therefore, LHS = RHS
Hence proved.

Question: 7 G

Solution:

1

. 13
To Prove: 2sin” " - — tan
a

Formula Used:

1) 2sin tx =sin~}(2x x V1 —x2)

x+

2ytan 'x +tan~ly =tan™?! (ﬁy) where xy < 1

Proof:

LHS = 2sin"'2 —tan12 ..
3 31

3 3
2sin"'—=sin!|2x—=x
sin c sin 2 c

-1 TR
31 4

(1)
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. (6 4
= s5In —X—)

5 5
=sin"?t f—; - (2)

Substituting (2) in (1), we get

LHS = sin* 2 — an—* X . (3)
25 31

) 24
Letsin® = =

2

-

Therefare 8 = sin*

. (4)

wl
Wi

25
24

7

From the figure, tan 8 = 27—¢

=0= tan*? .. (5)
From (4) and (5),

m—1 23 A
sin = = tan - ... (6)
Substituting (6) in (3), we get

_ 24 A
LHS = tan 177— tan 1;

£
744 — 119
)

=1t —1(—
A "\217 + 408

Therefore, LHS=RHS
Hence proved.
Question: 8 A
Solution:

To find: value of x

Formula Used: tan *x + tan 'y = tan? (;_%y) wherexy < 1

Given:

tan~}(x+ 1)+ tan }(x— 1) =tan! %

CLASS24



LHS — _1( x+1l+4x-1 )
tan 1-{(x+1)x{x-1)}

. 2% CLASS24

1-(x?-x+x-1)

=tan~

2x

—x2

1

=tan-

1 2x 1 8
Therefore,tan™! — = tan 1;
2-x*

Taking tangent on bath sides, we get

2x 8
2 —x2 31

= 02x =16 - 8x?

= 8Bx?+62x-16=0

= 4x?+31x-8=0

=2 4x2+32x-x-8=0
=4xx(x+8)-1%x(x+8)=0

=(4x-1)=x(x+8)=0

1
=x=—arx= —8
4
1 . .
Therefore, x — S OrX = —8 are the required values of x.

Question: 8 B
Solution:

To find: value of x

d| _ . X+y
Formula Used: tan *x 4 tan” 'y = tan™* (1—'—) where xy < 1
-

Given: tan (2 +x) + tan (2 — x) = tan ' =

LHS = tan~} (

Z4x42-x )

1-{(2+x)=i2-x))

1 4
1-(4—-2x+2x—x7)

= tan~

1

= tan—

1 1

| rd

1 4 s,
Therefore, tan oS tan
K= —

Taking tangent on both sides, we get

4 2

x2—3 3

=12 =2x2-6

= 2x?=18

=x=30orx=-3

Therefore, x = +3 are the required values of x.



Question: 8 C

Solution: CLASS24

To find: value of x
Given: cos(sin™'x) = ;t
LHS = cos(sin1x) ... (1)
Letsin 8 = x

Therefore 8 =sin x ... (2)

8
From the figure, co5g = /1 — x2
= 0=cos*y1 - x? .. (3)
From (2) and (3).
sin"!x = cos 11 — x2 - (4)
Substituting (4) in (1), we get

1

LHS = cos(cos™1V1 —x2)

= IS
Therefore, 1 — x2 = é

Squaring and simplifying,

=81l -8lx2=1

= 81x2 = 80
80

= X°= —
81
+4J5

=2xXx=1+——
~9

Therefore, x = + **° are the required values of x.
9

Question: 8 D

Solution:

To find: value of x

Formula Used: 2 sin™! x = sin™}(2xy/1 — x2)
Given: cos(2sin™'x) = g

LHS = cos(2sin"1x)



Let 8 =sin!x

So,x=sin0 ... (1)
LHS = cos(20)
=1-2sin2 0

Substituting in the given equation,

1
1-2sin’0 = -
sin 5
8
2sin*f = —
9
20 4
sin”6 = o

Substituting in (1),

. 4‘
X=3
v +2
%= kg

Therefore, x = +

W

are the required values of x.

Question: 8 E

<<
Solution:

To find: value of x

5 .. 18 . S b1
Given:sin~!-+sin'— = —
x X 2
5. 2 i ™
We know sin™'x + cos 'x = —
P -
Letsin™!-=P
X
i 8
= sinP = —
X
Therefore, cgsp = Y 2
_,Vx?—64
P=g¢osT —
X
vxI-64 1
cos!——— +sin7t—= =
X 2
2_¢
Therefore, ¥¥ —6% _ 13
X X

= yx2—64=15

Squaring both sides,
= x2-64 =225

= x2 =289
=>x=+17

Therefore, x = +17 are the required values of x.
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Question: 9 A
Solution:

To find: value of x
Given: cos(sin™!'x) = %
LHS = cos(sin"!x)

= cos(cos™I({1 —x2))
= J1—x2

Therefore, 1 — x2 = %

Squaring both sides,

5 1
1-x —_1
2 1
X :1—1

o 3
X°= -

Therefore, x — + '~ are the required values of x.

Question: 9 B
Solution:
To find: value of x

i
\

Given: tan~!x = sin~

ra’

|-

We know that Sill% =

d

J
0

™ A
Therefore, L o sinT o

Substituting in the given equation,

,l T[
fan "x= —
4
t m
X =tan—
4
=>x=1

Therefore, x= 1 is the required value of x.

Question: 9 C

Solution:

. P —_ s
Given:sin"'x —cos 'x = =

We know that

sin"'x + cos'x =

b1
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1x

So,sin"!'x = g —cos”
Substituting in the given equation,

s 1 . T
- —C0S "X— (0§ "X= —
2 6

Rearranging,
5 1 T w
COs "X= - — —
2 6
2 -t I
€os "X = —
3
i
cos'x = —
6

.
Therefore, y = Y3 jsthe required value of x.
=

Exercise : 4D

Question: 1

Solution:

Principal value branch of sin'! x is [— 2;]

I

. 1
y=sin 3

Question: 2
Solution:

Principal value branch of cos™! x is [0, 1]
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i
el
y=cos
d
2
2 -t5 -1 -05 O 5

Queslion: 3

Solution:

Principal value branch of tan'! x is

] -4 -3 -2 -1

Question: 4

Solution:

Principal value branch of cot'! x is (0, )

y=cot 'z

Question: 5

Solution:

Principal value branch of sec’l x is [[}’2) U (g' |

(o

CLASS24



3 ‘
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y = sec 'z
. K
A Y 2 e 0 1 3 3 :

Question: 6

Solution:

Principal value branch of
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