4. Inverse Trigonometric Functions

Exercise 4A

1. Question

Find the principal value of :

2
(i) sin”! [i]
2
=
(ii) sin~! [_J
2
(iii) cos_l(lJ
2

(iv) tan'l (1)

W) tan” [TJ

(vi) sec™ [%J
(vii) cosec” (\C)

Answer
NOTE:

Trigonometric Table

0°(0) |30°(3)|45° [e0°(3)|90°(3)
(2]
| sin 0 1 1 V3 1
| | v | 7
| cos 1 V3 1 1 0
2 VZ 2
|tan 0 1 1 V3 undefined
. V3
| cosec undefined | 2 I 2 1
: V3
| sec 1 2 7 2 Undefined
V3
| cot undefined V3 1 1 o
V3

i Let i1 E =
() Let sint (L) = x
V3 _ sinx [ We know which value of x when placed in sin gives us this answer ]
2
. m
..X = —
3
. P —1 E _
(ii) Let sin (2 ) =X

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



T
2 = —

&
—af 1y _
(iii) Let cos (2 ) =X
= é = cosx [We know which value of x when put in this expression will give us this result]
. m

3
(iv) Lettan (1) = x
= 1 = tanx [We know which value of x when put in this expression will give us this result]
. k1
X = —

4
(v) Let tan™? (i, ) =X

Va3

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

1
V3
. a1

6

(vi) Let sec (£ ) =x

W

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

2z
V3
. R

6
(vii) Let cosec™ (V2 ) =x
= /2 = cosecx
[We know which value of x when put in this expression will give us this result]
. s
K= —

4
2. Question

Find the principal value of :

(i) 51'11_1[

4, Bt

(ii) cos™

]

Gii) tan ™" (—/3)
(iv) sec™ (-2)

(v) cosec (—\E)

(vi) cot™!

-1
7
Answer

(i) Let sin~* (‘—;) = x



= _gin1! (%) — x [Formula: sin"}(-x) = -sin"! x ]
J

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

1
V2

o3 ) - - COS_l(Lg) [ Formula: cos}(-x) = n - cos™! x]
2

:(“?ﬁ) = cosx [We know which value of x when put in this expression will give us this result]

. m
X = —
&

Putting this value back in the equation

m 5w
m— == —

6 6
(i) Let tan™}(—/3 ) = x
= —tan~1(y/3) = x [Formula: tan'l(-x) = - tan'! (x)]
= /3 = — tanx [We know which value of x when put in this expression will give us this result]

. —T
SO = —
3

(iv) sec1(—=2) = m—sec }(2) ...(i) [ Formula:sec’}(-x) = n- sec’! (x) ]
Let sec™(2) = x

= 2 — gsecx [We know which value of x when put in this expression will give us this result]
. T
. X = —
3
Putting the value in (i)

m 21
m——= —
3 3

(v) Let cosec‘l[ -2 ) =X
= — cosec™!(y2) = x [ Formula: cosec(-x) = -cosec? (x) ]

=2 = —cosecx

. ¥
= ==
4

(vi) .:ot—l(‘—_;) =1T—C0t_1(u—1§) . (i)

v

Let cot‘l(%) =X

)

= iﬁ = cot 1 x [We know which value of x when put in this expression will give us this result]
N
m
2K = —
3

Putting in (i)

s
‘]T__
3



2m
3

3. Question

&

Evaluate cc}s{ms_l

— T
2 | 6

Answer

cos{m— =+ T} [ Refer to question 2(ii) ]

cos{m}

=c05(3+ E)
2 2

=-1

4. Question

. [ T —T
Evaluate sin4 —— | —
| 2 [ J

.

Answer

sin (g+ g)

\ 5T
= siln ( —)
[
. ™
=5in ( m— —)
[

Exercise 4B

1. Question

Find the principal value of each of the following :

)

Answer

sin”!

sin—1 (‘?1) — —sin~?! G) [Formula: sin"}(-x) = sin"}(x) ]

s
]

2. Question

Find the principal value of each of the following :

Answer

Cos_l(_?l) = m—cos™ G) [ Formula: cos™}(-x) = -cos™}(x) ]



=T —

w | H

5%

™
3

3. Question

Find the principal value of each of the following :
tan~' (-1)

Answer

tan(—1) = —tan(1) [ Formula: tan'l(-x)= -tan™ (x) ]
[ We know that tanE = 1, thus tan‘lg =11

_I
4
4. Question
Find the principal value of each of the following :
sec™ (-2)
Answer

sec™1(—2) = T — sec~1(2) [ Formula: secl(-x)= 1 - sec’}(x) ]

5. Question

Find the principal value of each of the following :
cosec'l(—\ﬁ)
Answer

cosec™(—/2) = —cosec™!(y2) [Formula: cosecl(-x) = -cosec’}(x) 1

=

This can also be solved as
cosec™(—2)
Since cosec is negative in the third quadrant, the angle we are looking for will be in the third quadrant.

=T+

=

_b5m

6. Question

Find the principal value of each of the following :
cot'(~1)
Answer

cot™(—1) = w— cot™*(1) [Formula: cot}(-x) = m - cot"}(x) ]



7. Question

Find the principal value of each of the following :
tan ! (—-ﬁ)
Answer

tan~*(—v3) = —tan~1(y/3) [Formula: tan1(-x)= -tan’! (x) ]

wla

8. Question

Find the principal value of each of the following :

7

sec‘l(i) — 7 —secl (%) [ Formula: sec’}(-x)= 1 - sec}(x) ]
v 3

9. Question

Find the principal value of each of the following :
cosec! (2)

Answer

cosec™(2)

Putting the value directly

10. Question

Find the principal value of each of the following :

sin”!

. 27
s —

Answer
21 T
i1 gin 2 ) — qin—1{qj _ =
sin (5111 3 )— sin (sm(n 3))
[ Formula: sin(m - x) = sin x )
= qgin—1 in I
sin (51113)

[ Formula: sin"( sin x) = x ]



w | H

11. Question

Find the principal value of each of the following :

3:1:]
tan —
4

Answer
tan~t (tan 3‘:}—“) =tan~! (tan (T[ - g))

[Formula: tan(mt - x) = -tan (x) , as tan is negative in the second quadrant. ]

-1
Tan

=tan~?! (—tan E)
4

[Formula: tan'(tan x) = x ]

=

12. Question

Find the principal value of each of the following :

-1 ?‘."EJ
Cos Ccos
Answer
“+(cosg) = cos ™ (cos (2~ )
Ccos C0S— | = cos cos|2m— —
6 6

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

= cos~ ! (cos%ﬂ) [Formula: cosl(cos x) = x

13. Question

Find the principal value of each of the following :

ISEJ
Cos——
6

Answer

cos™ ! (cos%} =cos? (cos (ZTII + g))

cos”

[ Formula: cos (2m + x) = cos x , cos is positive in the first quadrant. ]

= cos~ 1 (cosg) [Formula: cosl(cos x) = x]

oA

14. Question

Find the principal value of each of the following :

—

-1 I
tan fan —
6



Answer

tan~t (tanT%T ) =tan? (tan ( ™+ g))

[ Formula: tan( m + x) = tan x, as tan is positive in the third quadrant.]

=tan~! (tang) [Formula: tan"l(tan x) = x ]

o |4

15. Question

Find the principal value of each of the following :
tan "' /3 — cot™ (—-ﬁ) 3

Answer

tan~* /3 — cot™*(—/3)

Putting the value of {351 /3 and using the formula
cotl(-x)= n-cot1x

= g — (m—cot™3(v3))

Putting the value of cot‘l[\,@)

16. Question

Find the principal value of each of the following :

sin { T _sin [ %IJ}

Answer

WA

-1 . .
sin [ g— sin~?! (T) }[Formula: sin"}(-x) = -sin"1x ]
=sin{ 3~ (—sin )}
=sin{ ——( —sin~!=

3 2
. . - 1
= sin [ Z4+sin? (—)}
3 2
Putting value of sin™1 G)
= 5111[E+ E}
3 &
., 3T
= gin —
(5}
. m
=sin—
2

=1



17. Question

Find the principal value of each of the following :

cot (_tan_l X +cot™} x)

Answer

cot{tantx +cot™'x) = cot G) [Formula: tan™'x +cot™'x = g ]
Putting value of cot G)

=0

18. Question

Find the principal value of each of the following :

cosec (sinf1 X +cos”] x)

Answer

cosec (sin"*x + cos™tx ) = cosec E [Formula: sin"*x + cos™*x = E ]

Putting the value of cosec E

=1

19. Question

Find the principal value of each of the following :

sin(sec"1

X+ Cos ec"lx)
Answer

. - - . fm - -
sin(sec 1%+ cosec lx) = gin (5) [Formula: sec™*x + cosec *x =

rala

Putting the value of sin G)
=1
20. Question

Find the principal value of each of the following :

-1

cos !

+2s1m”

b | —
| =

Answer

Putting the values of the inverse trigonometric terms

21. Question

Find the principal value of each of the following :



-1 -1
tan "1+ cos

Answer

[Formula: cos1(-x)=m - cos(x) and sin1(-x)= -sin(x) ]

s (- cos™(5)) + (-~ )

Putting the values for each of the inverse trigonometric terms

=T, (ﬂ_z)_ z
4 3 6

22. Question
Find the principal value of each of the following :

. -1 J . 3w
S ¢ S —

|7 5

.

Answer

sin™! {sin (B—W)}
5
= sin~! {Sill(ﬂ.’ — %ﬂ)}
[Formula: sin(m - x) = sin X, as sin is positive in the second quadrant.]
= gin~! [sin%ﬂ} [Formula: sin"1(sinx)=x ]

2m

Exercise 4C
1 A. Question

Prove that:

1+x) 3

T _
! —J:——tan 'x.x=<1
4

tan

Answer

_ 1+x s _
To Prove: tan™? (:) = ttan 1y

1+tanA
Formula Used: tan (3_1- A) _l+rtan
4 1—tanA

Proof:

LHS = tan~1 (i+x) ... (1)

— X

Letx =tan A ... (2)
Substituting (2) in (1),



LHS — tan-1 (1 + tanA)

1—tanA
T

_ -1 _

=tan (tan(4 + AD

1T+A

4

From (2), A = tan'l x,

1T+A 1T+t -1

- = —+4tan 'x

4 4

= RHS

Therefore, LHS = RHS
Hence proved.

1 B. Question

Prove that:
-1 -1 _ -1 2
tan” x +cot™ (x +1)=tan” (x" +x +1)

Answer
To Prove: tan'! x + cotl (x + 1) = tan! (x2 + x + 1)

Formula Used:

1) cot™tx = tan‘l%

2)tan'x +tan 'y =tan~! (ﬁ)
1-xy

Proof:

LHS = tan'l x + cotl (x + 1) ... (1)

1(:«;+ 1)
1

=tan"'x+ tan”

-1 X+ (x+ 1)
= tan 1
1‘(’“‘ —(x+1))

JXx+1)+1
X+1—x

=tan-

=tanl (x2 + x + 1)
= RHS

Therefore, LHS = RHS
Hence proved.

2. Question

Prove that:

: 3 : 1
5111"1(2xx#1—>(‘ ): 2sin7'x.| x|= a3

Answer



To Prove: sin=*(2xy1—x2) = 2sin"'x
Formula Used: sin 2A = 2 x sin A X cos A
Proof:

LHS = sin~* (2xv1 —x2) -~ (1)

Let x =sin A ... (2)

Substituting (2) in (1),

LHS = sin~1(2sin 4 V1 —sin? A)

= sin"1 (2 x sin A x cos A)

= sin! (sin 2A)

= 2A

From (2), A = sin!

X,
2A =2 sinl x

= RHS

Therefore, LHS = RHS
Hence proved.

3 A. Question

Prove that:

sin”™ (3x —4x° ) =3sin7'x.|x

| =

Answer

To Prove: sin'! (3x - 4x3) = 3 sin'l x
Formula Used: sin 3A = 3sin A- 4 sin3 A
Proof:

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

Let x =sin A ... (2)

Substituting (2) in (1),

LHS = sin'! (3 sin A - 4 sin3 A)

= sin’! (sin 3A)

= 3A

From (2), A = sin!

X,
3A = 3sinl x

= RHS

Therefore, LHS = RHS
Hence proved.

3 B. Question

Prove that:



1
cc)s_l(ﬂrx3 —3X) =3cos” X.:EX =1

Answer

To Prove: cos™! (4x3 - 3x) = 3 cos! x
Formula Used: cos 3A = 4 cos> A-3 cos A
Proof:

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

Let x = cos A ... (2)

Substituting (2) in (1),

LHS = cos! (4 cos® A -3 cos A)

= cos’! (cos 3A)

= 3A

From (2), A = cos'! x,

3A = 3 cos! x

= RHS

Therefore, LHS = RHS

Hence proved.

3 C. Question

Prove that:
-1 3x — X'J) ‘ -1 1
tan” | —— |=3tan” X.|x|<—
1-3x° 3
Answer

3x—x*

To Prove: -1 (
tan 2

)= 3tanlx

3tanA-tan® 4

Formula Used: tqn 34 =
1-3tan® A

Proof:

-1
LHS — tan—! (jj_‘g;) (1)

Letx =tan A ... (2)
Substituting (2) in (1),

3tanA—-tan® 4
LHS = gqn~t (2224t 4)
1-3tan 4

= tanl (tan 3A)

= 3A

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

= RHS



Therefore, LHS = RHS
Hence proved.

3 D. Question

Prove that:
- ’ 3
-1 21 2x 1] 3x—x
tan X +tan [ = J = tfan [ e
1—-x~ 1-3x~
Answer

. _ _ 2x 4 f3x—x?
To Prove: tan™! x + tan 1( 2) =tan™! (—Z)
1-x 1-3x

Formula Used: tan ™t x + tan™ !y = tan™! (_;”P)
XY

Proof:

LHS = tan~' x + tan™*! (1

i‘( ) .. (1)

[

- (2 (22)

. _l(x(l—xz)Jer)
=tan~ | ———"——

1—x2—2x2

=tan~! 3x —x°
B 1 —3x2

= RHS

=tan~

Therefore, LHS = RHS
Hence proved.

4 A. Question

Prove that:

cos_l(l— EX") =2sin"'x

Answer

To Prove: cos’! (1 - 2x2) = 2 sin'l x
Formula Used: cos 2A = 1 - 2 sin? A
Proof:

LHS = cos! (1 - 2x?) ... (1)

Let x =sin A ... (2)

Substituting (2) in (1),

LHS = cos™ (1 - 2 sin? A)

= cos! (cos 2A)

= 2A

From (2), A = sin! x,



2A = 2 sinl x

= RHS

Therefore, LHS = RHS
Hence proved.

4 B. Question

Prove that:

ct:)s"l(_l)‘l3 - 1') =2cos™'x

Answer

To Prove: cos™! (2x2-1) = 2 cos! x
Formula Used: cos 2A = 2 cos? A -1
Proof:

LHS = cost (2x2-1) ... (1)

Let x = cos A ... (2)

Substituting (2) in (1),

LHS = cos (2 cos2 A-1)

= cos’! (cos 2A)

= 2A

From (2), A = cos’!

X,
2A = 2 cos! x

= RHS

Therefore, LHS = RHS
Hence proved.

4 C. Question

Prove that:

1

2x -1

-1

sSec !

]:Ecos_ X

Answer

To Prove: sec‘l( ) =2cos 'x

2xZ-1

Formula Used:

1) cos 2A =2 cos? A-1
14 _ -1(1

2) cos 1A = sec (A)

Proof:

LHS = SE"C_l (2:{;—1)

=cosl (2x2-1)... (1)

Let x = cos A ... (2)



Substituting (2) in (1),
LHS = cos! (2 cos?2 A - 1)
= cos’! (cos 2A)

= 2A

From (2), A = cos™}

X,
2A = 2 cos! x

= RHS

Therefore, LHS = RHS

Hence proved.

4 D. Question

Prove that:

_ 7 ! ™ 1 _
cot I(x,fl—);' —x]::—:cot Ix
Answer

To Prove: cot_l(\,’1+ X2 —x) = E— 2ot ix

Formula Used:

1) tan (E+ A) _ 1+ tanA
4 1—tanA

2) cosec? A =1+ cot? A
3) 1 —cosA = 2sin? (é)
2

. . (A A
4) sinA = 2sin (5) Cos (5)
Proof:
LHS = cot™* (V1 +x% —x)
Let x = cot A
LHS = cot™*(V1 + cotZ A — cotA)

= cot}(cosec A - cot A)

-1 (1 — COS A)
- sinA

2 sin® (%)

rin Beos ()
= cot™! (tan @))
(o)

2
s
2

=cot™?

B3| e

From (2), A = cot’! x,



Therefore, LHS = RHS
Hence proved.

5 A. Question

Prove that:

tan ! ﬂ = tan_lx& +tan”! \F
1-Jxy

Answer

[+ [y
To Prove: tan‘l(% =tan"'Vx+tan' [y
iy

tanA+tanB

We know that, tanA + tanB=—————
1—tanA tanB

A+B
Also, tan‘l(ﬁ) =tan"*A+tan 'B

Taking A = vx and B = Vy

We get,
X+ .y
A NETVY e -1 o
tan (1_ ’}Ty) tan™ yx+tan” |y
v

Hence, Proved.

5 B. Question

Prove that:
L x+ax . _
tan ! — 3 =tfan lx—tan I\E
1- x7~
Answer

We know that,

B -1 -1
)=tan""A+tan "B

t -1
an (1—AB

Now, taking A = x and B = vx
We get,

X+\."E
1— x3/2

tan"!x +tan™ !X = tan~!(
As, x.x1/2 = x3/2

Hence, Proved.

5 C. Question

Prove that:

[ sin x X
tan” | ——— |=—
l+cos x 2



Answer
To Prove: tan™?! (—smx ) ==
l+4cosx 2
Formula Used:
. A A
1)sinA=2x sin7 X cos>

2) 1+ cosA= ZCOSE%

Proof:

LHS = tan™? ( Sinx )

1+cosx

. X X
28inscos=
—tan~if—2 2

X

2cosis

2
sinx
_ -1 2
= tan cosx
2

X
=tan~?! (tan—)
2

| b

X

HS
Therefore LHS = RHS
Hence proved.

6 A. Question

Prove that:
1 42 . 43
tfan —+tan —=tan " —
2 11 4
Answer

41 _q 2 _
To Prove: tan 15 +tan 1E =tan~!

e |

Formula Used: tan"*x + tan™ 'y = tan™! (13-.'+}r )
Xy

Proof:

LHS = tan~*:+tan" 12
2 11




Therefore LHS = RHS
Hence proved.

6 B. Question
Prove that:

“ =~
i

-1 a7l
tan  —+tan — =tan —

1 1 -3 A -5
Answer

_q 2 1 7 _
To Prove: tan 1E +tan~?! ;= tan 1

B |

Formula Used: tan™*x + tan™ 'y = tan™! (—:ﬂ" )

Proof:

LHS = tan =+ tan 1=
11 24

i 11" 24
2 7
1—(ﬁxﬂ)
48 + 77)
264 — 14

, 125

250

=tan-

=tan~?! (

=tan-

=tan 1=
2

= RHS

Therefore LHS = RHS
Hence proved.

6 C. Question

Prove that:

tan '1+tan~' = + tan ™

L |
o | A

b | =

Answer

To Prove: tan™'1 + tall_1§+ tan~t

w | =

Formula Used: tan™*x + tan™'y = tan™* (—:ﬂ" )

Proof:
LHS = tan 11 + tan‘lg + tan‘lg
1 1
23
=tan '1+tan? —T
1- (i X 5)

5
=tan~'1 + tan?! (—)
6—1

=tan~!'1 + tan~'1



T 1l
=2+3
e
T2
= RHS

Therefore LHS = RHS
Hence proved.
6 D. Question

Prove that:

2tan”' =+ tan~

i1

| —
A

Answer

To Prove: 2 tan‘lg +tan?

=1 |

Formula Used: tan™'x + tan™ 'y = tan™! (—:;)
Proof:

LHS = 2 tan™! g +tan~!

=1 |

1 1 1
=tan"!=+tan"'=+tan"i=
3 3 7

1 1
373
= tan~? 1 1 +tan" =
1-(3% 3)
373
6
= tal]_l (m) + tan 1
3 1
=t 1_+t 1o
an 2 an 7
(3
= tan L (§>< ;)
47
P (Zl-i- 4)
28—3
25
=tan"1—
25
=tanl1
s
4
= RHS

Therefore LHS = RHS
Hence proved.
6 E. Question

Prove that:



tan ' 2—tan" 1 =tan"

| =

Answer
To Prove: tan™*2 —tan™*1 = tan‘lé
Formula Used: tan™*x —tan™'y = tan™* (;;i;) wherexy > —1

Proof:

LHS =tanl2 -tanl1

2-1
=t —1(—)
an 1+2

1
= tan~! (_)
an 3

= RHS

Therefore LHS = RHS
Hence proved.

6 F. Question

Prove that:

1

-1 - -1
tan 1+ tan 2+tan 3=7

Answer

ToProve:tan™*1+tan™'2+tan™'3=n
Formula Used: tan™*x + tan™'y = m+ tan™* (%) where xy > 1

Proof:

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

=2+ m+tan™! (i
4 1-(2x3)

5H+t _1(5)
= —+tan""|—
4 5

){since2><3=6>1}

bm
=5 tan~*(—-1)

L8
4

T

4

=T

= RHS

Therefore LHS = RHS
Hence proved.

6 G. Question

Prove that:

-1 1 -1 1 -1
fan —+fan "~ — +1fan
2 5

oo | —
A



Answer

41 g1 _
To Prove: tan 15+tan 1- ¢ tan™?!
=]

0|

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

LHS = tan~ 15 +tan i +tan?
=]

Wl

1
5

1
=tan '=+tan? 1
1= (E
5

t ‘11+t ‘1(8+ )
= Tdan — an
2 -1

1
= tan‘li + tan?

= RHS

Therefore LHS = RHS
Hence proved.

6 H. Question
Prove that:

1.4
=—tan —
3

- -

a1 _1
tan™ — + tan
4

WO | D

Answer
11 _q 2 1 _q1 4 _11 _q 2 _+ 4
To Prove: tan 1;+tan 15 =-tan 1§=>2 (tan 1Z+tan 1;) = tan 15

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

Proof:

LHS = Z(tan‘liJr tan‘lg )

=2 tan™? 3
- (x D)
479
ot _1(9—1-8)
=2t (o



=tan~

Wl

= RHS
Therefore LHS = RHS
Hence proved.

7 A. Question

Prove that:
4 12 433
COS "—+C08 " — =C08
5 3 65
Answer

_1 4 _q12 _4 33
To Prove: cos 12 + cos 1E=cos 1=
=]

63

Formula Used: COS_1X+ Cos_ly = COS_:L[:X}’ — \lllll_ X2 W ‘\n'llll — yZ)
Proof:

_q1 4 _q12
LHS = cos -+ cos™1=
5 13

L[4 12 . (4)2 . (12)2
=05 5% 13 5) * 13

Y L T P T A T
R 25 169

I 2516 (169~ 144
I 25 169

48 9 25



= RHS
Therefore, LHS = RHS
Hence proved.

7 B. Question

Prove that:
.1 1 2 TE
Sl — —Sl]l —_— =
5 ﬁ 2
Answer
To Prove: sin™*— +sin"! = = =
v3 v3 2

Formula Used: gin~x + sin"ly = sin™*(x x /1 —y2 + y x V1 —x2)
Proof:

. 2
LHS = sin™ 1—+ sin™!—

=
o

ﬁ|H
=
Sl -
+
Sl ™
ol ™
[

Il
2]
@
=

= RHS

Therefore, LHS = RHS
Hence proved.

7 C. Question

Prove that:

412 .56
=511 — =511  —
1 6

ct:)s"1

| L

Answer



To Prove: cos~12+ 5111‘1? = sin‘i—?
Formula Used: sin~x + sin~ly = sin™*(x x /1 —y2 + y x V1 —x2)
Proof:

3 . 112
LHS = cos™*=+sin™*—= ... (1)

3 13

Let cosf =

[T %]

A
3

Therefore g = .;05-1§ . (2)

=

From the figure, sinf =

[

= f=sin"t>..(3)

From (2) and (3),

3 4
5—5111 5

cos™ !

Substituting in (1), we get

. 1 4 . _112
LHS = sin™! = +sin™1=
=]

=sin™! (ix 2. B2 E)
5 13 13 &
=sint (E+ E)
65 65
56
=sin™! o
= RHS

Therefore, LHS = RHS
Hence proved.
7 D. Question

Prove that:



a7

443427

cOos "——+51I  —=511 " —
5 5

Answer

127

_14 . .
To Prove: cos =+ sin™!- = sin o
=]

[T %]

Formula Used: sin"x + sin"'y = sin 2 (x x /1 —y2 + y x V1 —x2)
Proof:

LHS = cos~12 +sin~12 ... (1)

Let cosB =

[

A

Therefore § = cos—l‘—f .. (2)

b=

From the figure, sinf =

[T %]

1

=08=sin"t=-...(3)

[T %]

From (2) and (3),

4 N
—=s5n""—
5 5

cos~ !

Substituting in (1), we get

3
LHS = sin™* =+ sin~?
=]

[N

2

. 9 (3
= X — >< —|=
sin~ 5

9
=sin~ <2>< ¥ (11— —

=sin™?!

S a N EN=N
S
W
[%n N B
[
LN

| w

= sin” 1(2>< X

: 1
= sin”
25

7 E. Question

Prove that:

tan_l l - sec_l ﬁ = E
3 2 4



Answer

el 1¥s _ m
To Prove: tan 1§+sec 112 — 3

(7}

NG

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

Proof:

r

\

[T}

LH5=t311‘1§+sec‘1 - (1)

o

Let sech = %

Therefore g = sec—li ... (2)
2

From the figure, tan 8 = ;

=0= tan‘l; .. (3)
From (2) and (3),

V5 tan-1
— =tan"" =
2 2

sec!

Substituting in (1), we get

LHS = tan™ 1§ +tan?

[N

1. 1
§+i
=tan" ~ 1
3><

2+

=tan~ 1(
6 —

=tan~?!

5
5
=tanl1

4
= RHS

Therefore, LHS = RHS
Hence proved.
7 F. Question

Prove that:

-1

sin =tan"

+Ccos

Lot O
NERRIN

1| =



Answer

. 1 _ 9 _
To Prove: sin™'— + cos ™' — =tan™*!
V17 V85

b |

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

Proof:

LHS = sin™! — + cos ' — ... (1)
17 v 85

T
W

. 1
Let 5sin® = —
V17

V1T

A
4

Therefore g = 5111—1L ... (2)

From the figure, tan 8 = i

1

.. (3)

b |

= 0 =tan~

From (2) and (3),

. g 1 41
sin!— =tan"1=... (3)
V17 4
9

Now, let cosB = —

v 85

9
Therefore § = ros~1 el (4)
v B3

From the figure, tan 8 = %

=0= tan‘lg .. (5)

From (4) and (5),

_ 9 _q4 2
cos t—=tan"*=... (6)
'8 9

Ve

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

LHS = tan~*2 + tan~12
4 g
1 2
=tan~? —E—i_ 9
i
479
9+8)

=tan~! (7
36—2

=tan~!

=tan~!

B | = m||—1
e |~

= RHS
Therefore, LHS = RHS



Hence proved.

7 G. Question

Prove that:
.13 417 =
2sin”'Z —tanl— ==
5 31 4
Answer
To Prove: 2sin~1> —tan~1 2 = =
5 31 4

Formula Used:

1) 2sin7tx =sin™!(2x x V1 —x2)

-1 e -1 [ X+¥ R
2)tan™ X +tan” "y = tan (l—:q.r) wherexy < 1
Proof:

- tan‘lg .. (1)

LHS = 2 sin™?!

[T %]

3 3 3,2
23111‘1g =sin!|2x=-x [1— (—)

5 5
o ()
= 31n =X =
5 b

1= ...(2)

]
.

= sin~

ba
[}

Substituting (2) in (1), we get

LHS = sin" ! 2 —tan1Z ... (3)
2 31

b=

. 24
Let sinf = =
25

Therefore g = 5111—1% ... (4)

25
24

A
-

From the figure, tan@ = 2_:

=0= tan‘lz—: ... (5)

From (4) and (5),

24 _q 24
1= —tan~t= ... (6)
25 7

Substituting (6) in (3), we get

sin~

_q 24 _1 17
LHS =tan *=—tan 1=
7 31

4 17

—tan~}| —L 31 __

1+(Fx57)



=tan~?! (M)
217+ 408
= tan‘l%
625

=tanl1

s
T
= RHS

Therefore, LHS = RHS
Hence proved.
8 A. Question
Solve for x:

- _ 1 8
tan~'(x +1)+tan™'(x —1) = tan 1%—1
Answer

To find: value of x

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

Given: tan *(x+ 1) + tan }(x— 1) = tan‘lgi1

o opapl (il
LHS = tan (1_{(x+1]><(3‘_1]})

2xX
=tan~!
1-(x?—x+x—-1)
2X
=tan~!
2—x2

23 g
Therefore, tan—?! —‘2 =tan!—
2—-x 31

Taking tangent on both sides, we get

2% 8
2—-x2 31

= 62x = 16 - 8x?

=8x%2 +62x-16=0

=4x%2 +31x-8=0

=4x%2 +32x-x-8=0

24X X (Xx+8)-1x(x+8)=0

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

L 8
=2X= —0rx= —
4
Therefore, x = i orx = —8 are the required values of x.

8 B. Question

Solve for x:



tan'(2+x)+tan'(2-x)=tan"’

o | 12

Answer

To find: value of x

Formula Used: tan"?*x + tan" 'y = tan™! (%) where xy < 1
Given: tan (2 +x) + tan 12— x) = ta11‘1§

_ -1 24+x+2-x
LHS = tan (1—{(2+x]><(2—x]})

) 4
1—(4—2x+2x—x?)

=tan-

1 4
x2—3

=tan~

4 2
Therefore, tan™ —— = tan™*=-
x=—3 3

Taking tangent on both sides, we get

4 2
x2—3 3
=12 =2x2-6
=2x2 =18
=x2 =

=>Xx=30rx=-3
Therefore, x = =3 are the required values of x.
8 C. Question

Solve for x:

cos (sin"l x) =

O |

Answer

To find: value of x
Given: cos(sin™'x) = al
LHS = cos(sin® x) ... (1)
Let sin 6 = x

Therefore 8 = sin'l x ... (2)

A

From the figure, cosg = 1 — x2



=0=cos™1y1—x2..(3)
From (2) and (3),

sin"lx = cos 11 —x2 ... (4)
Substituting (4) in (1), we get

LHS = cos(cos™ V1 —x2)

Therefore, 1 —x2 = 51
Squaring and simplifying,

=-81-81x2=1

= 81x2 = 80

=x%= 80
81
+4J5

= X= I 9

Therefore, y — + *¥5 are the required values of x.
-9

8 D. Question
Solve for x:
cms(isin"1 x) 1

' 9

Answer

To find: value of x

Formula Used: 2 sin~!x = sin™(2xy1 — x?)
Given: cos(2sin™*x) = al

LHS = cos(2sin™! x)

Let 8 = sin'l x

So, x =sin 0 ... (1)

LHS = cos(26)

=1-2sin’0

Substituting in the given equation,

1 2'28—1
sin?6 = 5
8
2sin’f = —
9

sin?@ = —
9

Substituting in (1),



X= +

I b2

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

8 E. Question

Solve for x:
. _18 . _115 i
s —4s1m - —=—
X x 2
Answer

To find: value of x

: . ...—18 -1 1 b
Given: sin 1;+ sin~!— = 3

P _ m
We know sin~!x + cos 'x = 3
g
Letsin~i-=P
X
. 8
= sinP = —
X
[x2—564
Therefore, qqp = X84
X
_1\.}{2 — 64
P=cos¥——
X
_lm’x2—64 415
Cos +sinTt—= -
X 2

Therefore, ¥x*-64 _ 15

x x
= Jx2-64=15

Squaring both sides,

= x? - 64 = 225

= x? = 289

=>x==x17

Therefore, x = =17 are the required values of x.

9 A. Question

Solve for x :

cos(sin_l x) =

b | =

Answer

To find: value of x
. . 1
Given: cos(sin™'x) = 3

LHS = cos(sin™*x)



= cos(cosI(y/1 —x2))

Therefore, V1 —x2 = 5

Squaring both sides,

1
1-x2= -
=g
1
2=1__
X 4
3
2_ _
=G
V3
Xx= +—

Therefore, x — + Y2 are the required values of x.
2

9 B. Question

Solve for x :

tan~'x =sin~!

&=

Answer

To find: value of x
. . 1 .11
Given: tan 'x = sin %
)

1
We know that Sing ==
N

T

. 1 1
Therefore, E =gin 1=

Substituting in the given equation,

™
tan"lx = —
4

; T
X=tan—
4

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

9 C. Question

Solve for x :

1

.1 _ T
S X —C05 X =—
6

Answer
H P — il
Given: sin"'x —coslx = <
We know that sin"*x + cos *x = E

1

- T —
So, sin"tx = S cosT'x



Substituting in the given equation,
i s

-1 -1
——C08 " X— (0§ "X= —
2 6

Rearranging,

T T
2cosix= —— —
2 6
™
2cos lx = —
3
T
-1
cos lx= —
6
w’r3
X= —
2

Therefore, x — ¥2 is the required value of x.
2

Exercise 4D

1. Question

Write down the interval for the principal-value branch of each of the following functions and draw its graph:
1

sin™ X

Answer

Principal value branch of sin'l x is [~ gg]

m
. =1
y=38in_x

|
L2

| 4
%]

|
L8]
Ll

2. Question

Write down the interval for the principal-value branch of each of the following functions and draw its graph:
cos! x

Answer

Principal value branch of cos™ x is [0, ]



iR
R |
y=cos T
2
T 05 0 05 5

3. Question

Write down the interval for the principal-value branch of each of the following functions and draw its graph:

tan! x
Answer
Principal value branch of tan' x is [— =, 7]

r

y = tan Ly

4. Question

Write down the interval for the principal-value branch of each of the following functions and draw its graph:

cot'l x
Answer

Principal value branch of cot™ x is (0, m)

y = cot '

5. Question

Write down the interval for the principal-value branch of each of the following functions and draw its graph:



secl x

Answer

Principal value branch of sec’! x is [02) U (E’T[]

y=sec 'z

6. Question

Write down the interval for the principal-value branch of each of the following functions and draw its graph:

cosec! x

Answer

Principal value branch of cosec® x is [— EO) U (O,E]

Y= cosec 1z

-1 4

—2

Objective Questions
1. Question

Mark the tick against the correct answer in the following:

E .
The principal value of cc)s_1 £ is
2

-

SFRE



9

D. none of these

Answer

To Find:The Principle value of cos-l(ﬁ)
2

Let the principle value be given by x

Now, let x = ms—l(ﬂ)
2

= cos x=232
2

T ; E!
= cos x=cos(=) (- cos (1) =)
6 & 2

T
=X==
&

2. Question

Mark the tick against the correct answer in the following:

The principal value of cosec1(2) is

A

WA

w
o A

3

C. =

[

5n

6

Answer

To Find: The Principle value of cosec™(2)
Let the principle value be given by x

Now, let x = cosec™(2)

= cosec X =2

T T
= cosec x=cosec(g) (- cos G) =2)

=X=—
&6

3. Question

Mark the tick against the correct answer in the following:

The principal value of cos_l

_Ti]is



=

0
“ly

Sm
4

Answer

To Find: The Principle value of cos‘l(;,—;)

Let the principle value be given by x
Now, let x = cos‘l(%)

-1
= COS X =
W2

1
V2

)

T T
= COS X= - cos(:) (= cos(z)=

= C0S X=cos(m — T—;) (~ —cos(f) =cos(m—0 ))

4. Question

Mark the tick against the correct answer in the following:

The principal value of 51'11_1[ __J is
S

A T
6
q

B. 2%
(5}

c. '™
6

D. none of these

Answer

To Find: The Principle value of sin‘l(_?l)

Let the principle value be given by x
Now, let x = 5111‘1(_?1)

= sin x =_?

= sin x= - sin(%) (~ sin(%)= 5)

= sin x=sin(—%) (~ —sin(8) = sin(—6))

=X=—

e



5. Question
Mark the tick against the correct answer in the following:

—1].
— |is

The principal value of cos™!

>
I")J|$

3

w
I

LS | '_"_T L]

O
wa | A

Answer

To Find: The Principle value of cos‘l(_?l)

Let the principle value be given by x

Now, let x = cos‘l(_?l)

-1
= COS X =?

T T 1
= COS X= - cos(E) (= cos(§)= 5)

= C0S X=cos(m — g) (~ —cos(f) = cos(m—8))

6. Question

Mark the tick against the correct answer in the following:

The principal value of tan ! (—-\@) is

ar
A =T
3
B. I
3
c. T
3

D. none of these

Answer

To Find: The Principle value of tan—l(—\,%)
Let the principle value be given by x

Now, let x = tan™*(—/3)



= tan x =—/3
= tan x= - tan(z) (- ta11(§)= —V/3)

= tanx = tan(—g) (~ —tan(8) = tan(—6))

7. Question

Mark the tick against the correct answer in the following:

The principal value of cot! (-1) is

A.

Answer

To Find: The Principle value of cot™*(—1)
Let the principle value be given by x
Now, let x = cot™(—1)

= cot x =-1
= cot x= - cot(E) (= cot(:—:)= 1)

= cot x=cot(m — :—:) (w —cot(8) = cot(mr— 6 ))

8. Question

Mark the tick against the correct answer in the following:

e |
The principal value of sec™ [ —_] is

3

AT
6
B. _*
(5}
5.
c. 27




A

Answer

To Find: The Principle value of sec‘l(:,—;)

Let the principle value be given by x

Now, let x = sec‘l(:é_)

= SeC X =
V3

T T 2
= sec x= - sec(;) (- sec(—é)— E)

= sec x=sec(m — 1—:) (v —sec(f) = sec(m—6))

9. Question

Mark the tick against the correct answer in the following:

The principal value of cosec'l (—VE) is

-
4

B. 37
4
q

c. 2T
4

D. none of these

Answer

To Find: The Principle value of cosec™(—v/2)
Let the principle value be given by x

Now, let x = cosec™'(—v/2)

= cosec X =—/2
T . T lIr
= COSeC X= - cosec(z) (- cosec(;)= 2)

= cosec x=cosec(—%) (~ —cosec(#) = cosec(—8))

10. Question

Mark the tick against the correct answer in the following:

The principal value of cot™! ('— 3) is



3

©
o la o

~1

|

(o)

q
o

6
Answer

To Find: The Principle value of cot™1(—/3)
Let the principle value be given by x

Now, let x = cot~!(—/3)

= cot x =—/3

= cot x= - cot(%) ( Cﬂt(%)= V3)

= cot x=cot(m —3) (~ —cot(6) = cot(—6))

=X =

°‘|=J

11. Question

Mark the tick against the correct answer in the following:

1 2n
The value of sin~ [ sin—J is

-
A =
3

4

h

T
3

Q)
w | A

D. none of these

Answer
To Find: The value of sin‘l(sin(%))
=L qin 2T
Now, let x =sin (5111(?))
. . 2w
= sin x =sin (?)

. . . . T I
Here range of principle value of sine is ['E’E]

2w T
= X =— =,
; gl-5.3]



Hence for all values of x in range [—%,g] ,the value of
. —1 . 2T .
sin (5111(?)) is
= sin x =sin (1~ ) (<sin (D)= sin (1 —7) )
= sin x =sin (%) (sin (m — @)= sin Gas here § lies in II quadrant and sine is positive)

T
=X==
3

12. Question

Mark the tick against the correct answer in the following:

ISEJ i
cos is
6

The value of cos_l

Answer

To Find: The value of cos‘l(cos(%))

Now, let x =c05‘1(c05(12’1))

13nm

o)

= COS X =CO0S (
Here ,range of principle value of cos is [0,7]
=X = i; ¢ [0,m]
Hence for all values of x in range [0,r] ,the value of
cos‘l(cos(%n)) is
= COS X =CO0S (21 — E) (~-cos (?)= cos (2m —%) )
= COS X =C0S (%) (~cos (2m — @)= cos &)
T
=X ==
&
13. Question

Mark the tick against the correct answer in the following:

T
The value of tan_l[ tan —J is
5]



|

D. none of these

Answer

To Find: The value of tan‘l(tan(%r))
—tan-1 in
Now, let x =tan (tan(?))
7

= tan x =tan (?)
Here range of principle value of tan is [—%,g]

7T T
=X=—¢€ (=331
Hence for all values of x in range [—%,z] ,the value of
tan‘l(tan(%)) is
= tan x =tan (T + ’-—;) (~tan (?)= tan (m + E) )
= tan x =tan (%) (~tan (m + )= tan @)

=X =

o |5

14. Question

Mark the tick against the correct answer in the following:

The value of cot_l

S5t .
cot—J is
4

=

e
|

D. none of these

Answer

To Find: The value of cot‘l(cot(%ﬂ))

Now, let x =c0t‘1(cot(sf))



= cot x =cot (?)

Here range of principle value of cot is [—%,g]
»x=2L¢[-2.7]

Hence for all values of x in range [—%,z] ,the value of
cot‘l(cot(sf)) is

= cot x =cot (7 + E) (~-cot (?)= cot (m + :—:) )

= cot x =cot () (=cot (r + §)= cot )

T
=X =-
4

15. Question

Mark the tick against the correct answer in the following:

87
The value of sec ™! [ Sec—] is
5

-
A =
5
37
B. 2%
5
. 8w
q

D. none of these

Answer
To Find: The value of sec™(sec(~=))
Now, let x =sec~1(sec(=2))
g

= Sec X =sec (—)
Here range of principle value of sec is [0,r]
= x =% ¢[0,1]
Hence for all values of x in range [0,r] ,the value of

-1 g .
sec™ (sec(—)) is

2n 8 2w

= sec x =sec (27 — =) (~sec (—=)=sec 2mr ——) )
= Sec X =secC (27”) (wsec (2w — )= sec @)

2w
= X =

5



16. Question

Mark the tick against the correct answer in the following:

EE A
cosec is

The value of cosec”

>
wil A

3
D. none of these

Answer

To Find: The value of cosec‘l(cosec(z—n))
= -1 Nl
Now, let x =cosec (cosec(?))
4
= COSeC X =cosec (?)

. . B T T
Here range of principle value of cosec is ['5’5]

n T I
Hence for all values of x in range [_5’5] ,the value of
-1 4 .
cosec (cosec(?)) is
T 47T T
= Ccosec X =cosec (i + E) (~-cosec (?)= cosec (m + E) )

= cosec X =cosec (— %) (~cosec (T + )= cosec(—#8))

17. Question

Mark the tick against the correct answer in the following:

-1 3t .
The value of tan tan— | is
4

PL
4

B. *
4

c. =
4

D. none of these



Answer

To Find: The value of tan‘l(tan(af))

Now, let x =tan‘1(tan(3f))

= tan x =tan (3—:)

Here range of principle value of tan is [—%,E]

=X = 3—: & [—%E]

Hence for all values of x in range [—%,g] ,the value of
tan‘l(tan(gf)) is

= tan x =tan (T — :—:) (~tan (i—”)= tan (m — E) )

= tan x =tan (—E) (~tan (r — #)= tan(—#))

=X=—

18. Question

Mark the tick against the correct answer in the following:

T . (-1
——sin 1[—J:‘?
3 “

a—

A. 0

3

B. =

L)

O
2| A

D.

Answer

To Find: The value of% — 5111‘1(_?1)
Now, let x == — sin~1(2)
2 2
= X =% - (—sin‘l(i)) (~ sin(—8) = —sin(8)

T T . - E_E
=X=7- (—E)(- sin 5_2)

{14 {14
= X=-+-
3 6
im _m
= X =—=C
] 2

19. Question

Mark the tick against the correct answer in the following:



. .1 1
The value of sin| sin ™' = +cos I—J:‘?
] ]

- -

A0
B.1
C.-1
D. none of these

Answer

To Find: The value ofsin(sixl—1§ + cos—lg)

. N 41
Now, let x = sin(sin 15+ cos 15)

= X = sin (%) (+sin"'B+cos 1O = E)

=x=1(vsin G) =1)

20. Question

Mark the tick against the correct answer in the following:
If x # 0 then cos (tan'l x + cot! x) = ?

A -1

B.1

C.0

D. none of these

Answer

Given: x =0
To Find: The value of cos(tan* x + cot™ 1 %)

Now, let x = cos(tan™'x + cot™'x)

= X = COS (%) (vtan 'O+ cot™10 = E)

= X

0 (v cos G) =0)
21. Question

Mark the tick against the correct answer in the following:

The value of sin

230
cos — | Is
q

>
h | kD

th |



D. none of these

Answer

To Find: The value of sin(cos‘li)

_13

b=

Now, let x = cos

= COS X =

[N

i =.1—cos2xy
Now ,sin X = +/1 — cos2x

_ 4
5
o _4 3
= X =sin"'-=cos 1
=] =]
Therefore,

. _13 . . _14
sin(cos™13) = sin(sin™15)
=1 =1

— cinfaim—1%

Let, Y= sin(sin™1-)

=]

= sin™'Y =sin?

[N

=Y =

ul | e

22. Question

Mark the tick against the correct answer in the following:

cos™!

2'5‘ |
COs— |+51n

o
. 27
sm—J:‘?

N

AT

3

o | A

N

T
3
D.

Answer

To Find: The value of cos'l(cos[%)) + sin‘l(sin(zg—’-r))

Here,consider cos‘l[cos(zg—n)) (- the principle value of cos lies in the range [0, m]and since ? € [0,m])

= cos‘l(cos(zg—n)) = 23—1

. 2J
Now,consider sin~! (sin (?TD



. . . . . . Tom . 27 T
Since here the principle value of sine lies in range [—5,5] and since ?T é [—5,5]
- . 2T - . T
= sin”'(sin(7)) = sin *(sin(m —2))

=sin‘1(sin(§))

i1
3

Therefore,

2m

cos*(cos(3)) + sin"}(sin(5)) =T +7

23. Question

Mark the tick against the correct answer in the following:
tan”™' (/3 )—sec”(-2) =2

A.

wil A

|
A

N

T
3
D. none of these

Answer
To Find: The value of tan~2(\/3) — sec™*(-2)
Let, X = tan"1(V/3) — sec1(-2)

T

=X =

wlH

- [m- sec™(2)] (~ tan G) =+/3 and sec™*(—8) = — sec(8))

T T
=X == = -—
- -3

24. Question

Mark the tick against the correct answer in the following:

11 _,

1 .
cos  —+2sin
-5

o | —



C. 21
D. none of these

Answer
. _ll . _l 1
To Find: The value of cos 5+ 2 sin 3
— -11 -1l
Now, let x = cos 5+ 2 sin 3

T T T 1 . T 1
=x=7 +2() (vcos ()= and sin (7)=)

25. Question
Mark the tick against the correct answer in the following:

-1y . 41
—J—sm 1[—}2‘?
2 2

-1 -1
tan "1+ cos

I

o
w |t
=

(7%}
|

e

O
[SR=

Answer

To Find: The value of tan™*1 + cos‘l(_?l) + 5111‘1(_?1)
Now, let x =tan™11 + cos‘l(_?l) + sin‘l(_?l)
=X = E + [m- Cos—l(g)] + [-Sin—lél (- tan (E) = 1and cos~Y(—8) = [t — cos~!@)and sin~}(—8) = —sin~19)

T T T
=>X_1+[H-E]+[-E]

26. Question

Mark the tick against the correct answer in the following:

41 =
tai{jtan L |:‘?
5 4



D. __
12

Answer

To Find: The value of tan(2 tan™?

)

[
&= | 5

i L1, 26) | =
- %) =tan(tan 1(:25)'1)

Consider , tan(2 tan~*

| e

=)

(v 2tan™* x = tan(

2x
l—xz))

4
= tan(tan™! [T:"I) - E)

z5

= tan(tan‘l(%) - E)
= tan(tan™(2) - tan"3(1)) (~tan(})=1)

E
2
= tan(tan™! (=)
1z

x—y)

1+xy

(tan~tx - tan'y =tan"*(

= tan(tan™* (;—:))

tan(2tan~*2-2) =2

27. Question

Mark the tick against the correct answer in the following:

f]

cos

1
tan —
35

a—

3



=

D. (.5_

-
Answer

To Find: The value of tan g(COS_]'E )
3

r

(7}

Let, x = cos_l v

w |5

=cos x =22
3

1 5
Now, tan E(cos‘1£ ) becomes
3

|r [ =
—1va

1 x
5 )= tan E(X) =tan >

1
tan E(COS

— |35
3+/5
_ [3=45 2345
- = x |
3445 3—5

28. Question

Mark the tick against the correct answer in the following:

_13]
cos —|=7

sin

| s s W

0
| e

D. none of these

Answer
To Find: The value of sin(cos‘li)

3
Let, x = cos™1=

b=

=C0S X =

[ )



. 43 .
Now , sin(cos~13) becomes sin (x)
=]

Since we know thatsin x =+/1 —cosZx

. 43 .
sin(cos™!2) = Sinx =
=

[

29. Question

Mark the tick against the correct answer in the following:

cos

43
tan — |=7
4

>
| e

th |

O
O |+

D. none of these

Answer

To Find: The value of cos(tan‘lz)

Let x = tan?!

= | w

3
=tan x =-
4

3 oppositeside
stanXx=-=—""—""—""
4 adjacent side

We know that by pythagorus theorem,
(Hypotenuse )2 = (opposite side )2 + (adjacent side )?

Therefore, Hypotenuse = 5

adjacent side 4
=C0SX=—T"T"T = -
hypotenuse 5

. _13 _1 3
Since here x = tan 11 hence cos(tan 1;) becomes cos x

_1 3
Hence , cos(tan 1;) =COoS X =

[

30. Question

Mark the tick against the correct answer in the following:

sin {; —sin”} [ _TIJ} =9



-1

-
s

C.

D. none of these

Answer

To Find: The value of of sin {E_ 5111‘1(_?1)}

Let, x = sin {%— sin‘l(_?l)}

= X = sin {g— (—sin‘l;)} (= sin™'(—8) = —sing)
= X =sin (%—l— %)

= x =sin () =sin(5) =1

31. Question

Mark the tick against the correct answer in the following:

1 4
—Cﬁs_liJ:‘?
2 5

- -

sin

A %
2
B. E
1
C. E
2
D. JlT]
Answer

To Find: The value of sin(icos‘li)

=

14
Let x = cos™1-
=]

=CO0S X =

[

. 1 _qd . 1 . . x
Therefore sm(; cos 1) becomes sm(ax),l.e sin (5)
=]

We know that sin (;—() = fl_m”
2




32. Question

Mark the tick against the correct answer in the following:

. 1
2sin P2 b =9
i

tan { 2cos

>
wil A

=

“l%

O
Wl

Answer

To Find: The value of tan™*{2 cos(2 sin‘li)}

Let, x = tan {2 cos(2 sin‘lg)]

=x = tan {2 cos(Z(E))} (sin (%)= ;)

=x =tan~ (2 cosz)

=X = tan‘l(z(;)) =tan~'1 = E (~-cos (%)= ; and tan G) =1)

33. Question

Mark the tick against the correct answer in the following:

If cgt_l _?J =x thensinx =7
1
A.
26
5
B.
26
1
C.
24

D. none of these

Answer
Given: cot™* = = x
=]
To Find: The value of sin x

. _1 -1
Since , x =cot™t—

b=

-1 adjacent side
=0t X=—=———7+—
5 oppositeside



By pythagorus theroem,
(Hypotenuse )2 = (opposite side )2 + (adjacent side )2
Therefore, Hypotenuse = /26

opposite side 3

=sin x = =—
hypotenuse VZE

34. Question

Mark the tick against the correct answer in the following:

>
2| A

o
E|

(%]
-

D. none of these

Answer

To Find: The value of sin‘l(_?l) + 2,:05—1(-7\!’3)

Let, x = 5111‘1(_?1) + 2cos_1(%3)

=X =- sin‘l(i) + 27— cos—l(‘;—g)] (v sin™}(—8) = — sin™%(6) and cos™(—8) = m — cos~(8))
T T
=>X=-(E)+2[R'—E]
T 5o
=x=-0)+2[]
-x=-242
& a2
3m
=X ==
2
Tag:

35. Question

Mark the tick against the correct answer in the following:

tan~'(—1)+cos™

o | A

w
=

(%]
-




-]

D. =
3

Answer

To Find: The value of tan™*(—1) + cos‘l(%)
_ _1,1
Let, x = tan~!(—1) + cos 1(\3)
=X = -tan™*(1) + (7 — cos_l[%z))
(- tan~(—0) = — tan~2(#) and cos™(—8) =m — cos~(H))

T T
SX =" 4 (T— 1)
4 4

El
w

i
4

36. Question

Mark the tick against the correct answer in the following:
cot(tan~"x +cot™" x) =9

Al

o
1| =

C.0

D. none of these

Answer

To Find: The value of cot (tan~'x + cot™'x)
Let, x = cot (tan~*x + cot™'x)

=X = cot (%) (vtan"'x + cot™ix = %)
=x=0

37. Question

Mark the tick against the correct answer in the following:

— 9

tan~'1+ tan™"

Wl —

A. tan™!

W |

B. tan

o | 12

C. tan~'2

D. tan~'3



Answer

To Find: The value of tan™! 1+ tan‘l%
Let, x =tan~t1+ tan‘lg
Since we know thattan™ x+ tan™y = tan‘l(%)

1
_ 11 _1 14 _
= tan”™' 1+ tan”™'; = tan 1(—31 ) =tan"'2
3

38. Question

Mark the tick against the correct answer in the following:

41 41
tan = +tan "t = =7
2 3
AT
3
B. T
4
c.®
3
o
p. =T
3
Answer
I _11 41
To Find: The value of tan E+ tan 3
Let, x = tall_1§+ tan‘lg
Since we know thattan™ x+ tan™y = tan‘l(%)
1 1
-1 -1 -1, 3%3 -1 m
= tan "1+ tan - =tan" (&) =tan " 1 =-
3 1_(EXE] 4

39. Question

Mark the tick against the correct answer in the following:

-9

41
2 tan~' =
3

A. tan™!

1 |t

B. tan™!

C. tan™

W s w

D. none of these



Answer

. 1. 1 1
To Find: The value of 2 tan‘lg ie, tan‘1§+ tan‘li
11 11
Let, x = tan 1§+ tan 15
; 1%+
Since we know thattan™ x+ tan™!y = tan 1(%)
1 S+ E:
= tan~!1+ tan™!- = tan"}(—=2£&) = tan™!=
3 1-GX3) 4

40. Question

Mark the tick against the correct answer in the following:

cos

41
2 tan I—J:‘?
2

>
Dl W

-1

D. none of these

Answer

To Find: The value of cos (2 tan‘li)
Let, x = cos (2 tan‘lg)

- -11 -11
=X = cos (tan > ttan E)

i — +
Since we know thattan™' x+ tan™!y = tan 1(—:( 2
) o
1 1 1,1 .
= tan !>+ tan1- = tan_l( =) =tan"1-
2 2 1—(=x=) 3

zZ

_q 4
=X = Cos (tan 13—)

Now , lety = 1::;111‘13i

- tan _ 4 opposite side
y= a adjacent side

By pythagorus theroem,
(Hypotenuse )2 = (opposite side )2 + (adjacent side )?

Therefore, Hypotenuse = 5

_q 4
= Cos (tan 13— )=cosy =

ul | w

41. Question

Mark the tick against the correct answer in the following:



1

oo | th

sin {2 tan~

A.

D. none of these

Answer

To Find: The value of sin (2 tan‘lg)

Let, x = sin(2tan‘1§)

We know that 2 tan™*x = sin™( zxz)
1+x

=1

Q). _ ., . 1,80, _ BO
%32) = sin( sin G5 =55

= X = sin(sin™*(
1+(Z

42. Question

Mark the tick against the correct answer in the following:

4
5

: |
s11 {2 511

12

25

A.

16

25

24

25
D. None of these
Answer

To Find: The value of sin (2 sin"12)

Let, x = sin~!

u | e

=sin X =

ul | e

We know that ,cos x =+/1 — sin2x

=J1_7@2

o] oo



. . 14 . . 14 .
Now since, x = sin" 1= ,hence sin (2 sin"1=) becomes sin(2x)
=] =]
Here, sin(2x)= 2 sin x cos X

X

[

[N

43. Question

Mark the tick against the correct answer in the following:

—_ T _
If tan lxzi—tan 12 thenx=7?

L | =

>
1| =

)=

D. None of these
Answer

I 1

To Find: The value of tan 1 x = L - tan”

|

Now ,tan *x =tan™'1 - tan‘lg (+ tan E =1)

x—y)

1+xy

Since we know thattan™! x- tan~! y = tan™%(

1

1__
=tan"}(—3) = tan™?!

14

= tan"*1+ tan!

[
SN

= tan"'x =tan?

b |

1
=X =-
2

44. Question

Mark the tick against the correct answer in the following:

i

If tan"l(l—x)—tan"l(l—x}: thenx =7?

[SR=

o = »
© L

o
tJ|F‘

Answer

T

To Find: The value of tan (1 + x) + tan (1 —x)= 3



x+y
)

Since we know thattan™ x+ tan™!y = tan‘l(l_n

(1+x)+({1-x)
1—(1+x)(1—x)

)

= tan"}(1+ x) + tan"*(1 —x) = tan™*(

= ]
= tan (1_(1_x2])

—tqp—1r2
=tan (F)

Here since tan™(1 + x) + tan™*(1 — x)= %

= tan‘l(%) = %

= tan‘l(%) = tan 1(o0) (- tan% =o0)

I
xZ
2
= yi= =
oo
=x=0

45. Question
Mark the tick against the correct answer in the following:

. 1 . 2n -1 . R
If sin™ x +sin~'y === then (cos™ x +cos 1) <

>
o | A

w
wil A

Q)
A

-
D. =
3

i

Answer

Given:sin™! x+sin~t y =?

To Find: The value of cos *x+cos 1y
Since we know thatsin ! x+cos 1x =§

1 1

— T A
= COSs I=E'SII1 X

1

. . - 14 . -
Similarly cos™y =2 - sin™ty

. — _ T . T . —
Now consider cos™ x+cos™'y =2 - sin™'x + - sin'y

2m . .
= -[sin'x+ sin'yl



|
w|

46. Question

Mark the tick against the correct answer in the following:

(tanl2 +tanl3) =7

A.

ta

A

L
|

ta

D.m
Answer

To Find: The value of tan~! 2+tan™' 3

Since we know thattan™ x+ tan™y = tan‘l(%)

)

-1 —1a -1
= tan~!2+tan™1 3 = tan [1_(“3]

= tan‘l(_—“:'_)

=tan"1(—1)

Since the principle value of tan lies in the range [0,7]
1 _ 3=

= tan ~(—1) =

47. Question

Mark the tick against the correct answer in the following:

Iftan'l x + tanl3 =tanl8thenx =7

A.

] —

l}llp_l

C.3
D.5
Answer

Given: tan ! x+tan™'3 =tan"18
To Find: The value of x

Here tan™! x+tan~* 3 = tan* 8 can be written as
tan"'x=tan '8 -tan'3

e

Since we know that tan™ x- tan™' y = tan™" ([



3-3
1+{8x3)

tan > x=tan™'8 - tan~*3 = tan"( )
= tan‘l(z—a_)

= -1 E
tan (5)

48. Question

Mark the tick against the correct answer in the following:

_ _ T
If tan~'3x + tan ! 2x :I thenx =7

T

Given: tan ! 3x+tan"!2x = ”

To Find: The value of x

; gt
Since we know thattan™ x+ tan™' y = tan 1(:(_;;)

4o Ay _ pan—lp 3X+2X
= tan~' 3x+tan™" 2x = fan (1_(3xx2x])
Sx

)

—tan—1
tan [:1—5):2

. _ — T
Now since tan~!3x+tan~!2x = ”

tan~'3x+tan ' 2x =tan~t1 (~ tan% =1)

=l —
— ) =tan'1l

= tan™!(

3x

1-6x2

=6x% + 5x -1 =0
1
=X =-0orx=-1
&
49. Question
Mark the tick against the correct answer in the following:

4 42
tanjms 2 itan P2l =0
] 5 3

L



o oold

ol o=

]
LS

o |

Answer

To Find: The value of tan {cos ™2 + tan‘lg}

4 _adjacent side
5

hypotenuse
By pythagorus theroem ,
(Hypotenuse )2 = (opposite side )2 + (adjacent side )2

Therefore , opposite side = 3

oppositeside 3
=stan x=——"—"-=-
adjacent side 4

_1 3
=X =tan 1;

Now tan {cos™'= + tan‘lg} = tan {tan‘lz +tan‘1§}

i — +
Since we know thattan™ x+ tan™! y = tan 1[:_:(—;:;)

3 2
+

tan {tan"1> + tan"12} = tan (tan~1(—2x))
4 3 1—(;)(;]

= tan (tan™* (g))

17

50. Question

Mark the tick against the correct answer in the following:

L
1 !

cos™'9 +cosec

=

Q)
wil A



am
4

D.

Answer

To Find: The value of cot~19 + cosec— 1122

Now cot—1g + .;059.;-1”_‘“ can be written in terms of tan inverse as
4

_ _qv41 41 44
cot™1 9 + cosec NT = tan 15 + tan 13
. _q,X+V
Since we know thattan™ x+ tan™! y = tan 1(1_—;(1;)
1 4 242
= tan~'- + tan™'- = tan}(—=5
? ’ 1-Gx3)

_ —1p41
= tan (41)

—tqn—1 ==
=tan™"(1) =

51. Question

Mark the tick against the correct answer in the following:

Range of sin'l x is

2

—m 7|
C.{ ‘_|
2 2

D. None of these

Answer

To Find: The range of sin™! x

Here,the inverse function is given by y = f~(x)

The graph of the function y = sin™*(x) can be obtained from the graph of

Y = sin x by interchanging x and y axes.i.e, if (a,b) is a point on Y = sin x then (b,a) is
The point on the function y = sin™*(x)

Below is the Graph of range of sin™(x)

1
sin X

I |
]

L

From the graph, it is clear that the range of sin"(x) is restricted to the interval



T T
[—3.3]
52. Question
Mark the tick against the correct answer in the following:

Range of cos! x is

A. [0, m]
B. OE|
2 ]
o
155
272

D. None of these
Answer

To Find: The range of cos1x
Here,the inverse function is given by y = f~1(x)
The graph of the function y = cos~*(x) can be obtained from the graph of

Y = cos x by interchanging x and y axes.i.e, if (a,b) is a point on Y = cos x then (b,a) is the point on the
function y = cos™(x)

Below is the Graph of the range of cos™(x)

[y

f f } }
-1.5 -1 -0.5 8 0.5 1 15

From the graph, it is clear that the range of cos~(x) is restricted to the interval
[0, m]

53. Question

Mark the tick against the correct answer in the following:

Range of tan'! x is

2

o]
[ ] I
=
(SR
S

|
”|:4
2| A




D. None of these

Answer

To Find: The range of tan'! x

Here,the inverse function is given by y = f~2(x)

The graph of the function y =tan™%(x) can be obtained from the graph of

Y = tan x by interchanging x and y axes.i.e, if (a,b) is a point on Y = tan x then (b,a) is the point on the
function y = tan(x)

Below is the Graph of the range of tan™(x)

From the graph, it is clear that the range of tan™?(x) is restricted to any of the intervals like [—?'2—”,—2] L

T T 37 . .
250 [g,?-r] and so on. Hence the range is given by

T T
(=3.3)
54. Question
Mark the tick against the correct answer in the following:
1

Range of sec™* x is

A {O_E
-

-

B. [0, 1]

c. [0.7] —E}

.

D. None of these

Answer

To Find:The range of sec™*(x)

Here,the inverse function is given by y = f~(x)

The graph of the function y = sec™(x) can be obtained from the graph of

Y = sec x by interchanging x and y axes.i.e, if (a,b) is a point on Y = sec x then (b,a) is the point on the
function y = sec™(x)

Below is the Graph of the range of sec™*(x)



bAoAt —t—1

-10 -5 o 5 10

From the graph, it is clear that the range of sec™*(x) is restricted to interval
[0.] - {3}
55. Question

Mark the tick against the correct answer in the following:

Range of coses™ x is

—T T
A ‘_J

[
-]

(wv)
|
”|:4

—T 7

_in
> ] {0}

2] A

D. None of these

Answer

To Find: The range of cosec™(x)

Here,the inverse function is given by y = f~(x)

The graph of the function y = cosec™(x) can be obtained from the graph of

Y = cosec x by interchanging x and y axes.i.e, if (a,b) is a point on Y = cosec x then (b,a) is the point on the
function y = cosec™*(x)

Below is the Graph of the range of cosec™(x)

s
2__
0 , : | X
2 3w g =z T x 3 I
2 2
2.

From the graph it is clear that the range of cosec™(x) is restricted to interval



[-3.51- {0}

56. Question

Mark the tick against the correct answer in the following:
Domain of cos-1 x is

A. [0, 1]

B. [-1, 1]

C.[-1, 0]

D. None of these

Answer

To Find: The Domain of cos™*(x)

Here,the inverse function of cos is given by y = f~1(x)
The graph of the functiony = cos‘l(x) can be obtained from the graph of

Y = cos x by interchanging x and y axes.i.e, if (a,b) is a point on Y = cos x then (b,a) is the point on the
function y = cos™*(x)

Below is the Graph of the domain of cos ~(x)

v

SU— -
»y=cos lx
I
\
|
1

From the graph, it is clear that the domain of cos~*(x) is [-1,1]

57. Question

Mark the tick against the correct answer in the following:
Domain of sec! x is
A.[-1, 1]

B.R- {0}
C.R-[-1,1]
D.R-{-1, 1}
Answer

To Find: The Domain of sec™(x)
Here,the inverse function is given by y = f~%(x)
The graph of the functiony = sec‘l(x) can be obtained from the graph of

Y = sec x by interchanging x and y axes.i.e, if (a,b) is a point on Y = sec x then (b,a) is the point on the
function y = sec™(x)

Below is the Graph of the domain of sec™*(x)



From the graph, it is clear that the domain of sec™(x) is a set of all real numbers excluding -1 and 1 i.e, R -
[-111]
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