4. Inverse Trigonometric Functions

Exercise 4A
1. Question

Find the principal value of :

V3
(i) sin‘i[iw

|

1
(ii) sin'l[—]

(]

(iii) cos“[

1| —
- _

(iv) tan’l (1)

(v) ran“{

A\

-

=
(vi) sec—‘[ = ]
V3
(vii)cosec"(\/’:_)
Answer

NOTE:

Trigonometric Table

0°(0) [30°(3)[45° [0 (3)[s0° (3)
(3)
sin 0 1 1 vi |1
2 V2 5
cos 1 V3 1 1 0
2 V2 2
tan 0 b ] |1 v3 | undefined
cosec undefined | 2 N 2 1
Vi
sec 1 2 V2 |2 Undefined
V3
cot undefined Vi 1 1 1o
V3

(i) Let sin'l(%3 ) = %

1

(5]

=V

Y2 — sinx [ We know which value of x when placed in sin gives us this answer ]
2

LY =

w =

(ii) Let sin™* (2 ) =x

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



n
=X = -
6
—1f1Yy_
(iii) Let cos ( 5 ) =X
= é = cosx [We know which value of x when put in this expression will give us this result]

S Y =

wlA

(iv) Lettan (1) = x
= 1 = tanx [We know which value of x when put in this expression will give us this result]
. n
)
4

L % =
(v) Let tan™*( = ) =X

V3
= % = tan x [We know which value of x when put in this expression will give us this result]
v

. M
L]

(vi) Let sec} (£ ) =x

v

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

“
wll“

¥ m
6

(vii) Let cosec™ (V2 ) =x

= {2 = cosec x

[We know which value of x when put in this expression will give us this result]
= bid
X = -
4

2. Question

Find the principal value of :

(-1)

R

(i) sin ‘\ﬁ_J
[ —3

(ii) cos™ :/_

(i) tan™"(—+/3)
(iv) sec™ (-2)

(v) cosec“(—ﬁ)

(vi) cot ™ ‘ _—% J

[—

Answer

() Let sin* (2 ) = x



= _sin~? (—1—) — x [Formula: sin"1(-x) = -sin"1 x ]

\."-2‘

= LE = — sinx [We know which value of x when put in this expression will give us this result]
J
= m
e
4
(i) cos™? ( =i ) = 11— cos~! ( V3 ) [ Formula: cos1(-x) = it - cos™! x]
2 2

l_et COS“]-(LE) =X

2

:*(“2—3) — cosx [We know which value of x when put in this expression will give us this result]

& m
6
Putting this value back in the equation

m 5m

W= = —

6 6
(iii) Let tan—i(_ﬁ) =X
= —tan—l(ﬁ) — 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 = '__:
(iv) sec™(—2) = m—sec™i(2) ---(D) [ Formula:sec}(-x) = n- sec’! (x) ]
Let sec™(2) = x

= 2 = secx [We know which value of x when put in this expression will give us this result]

7 n

w |

Putting the value in (i)

rr_211

3~ 3
(v) Let cosec™( —v2 ) = x

rr_

- cosec“l(ﬁ) — x [ Formula: cosec}(-x) = -cosec™! (x) ]
=2 = —cosecx

. T
Y= —=
4

Vi) cot (=) =m—cot™* (%) .

v3

Let cot'l(é) =X

= % = cot™'x [We know which value of x when put in this expression will give us this result]
J

mm
=2xXx = -

3
Putting in (i)

T

]T — —

3



Zm
3

3. Question

-

Evaluate cos- cos™!

Answer

cos{w— =+ =} [ Refer to question 2(ii) ]
6 6

=cos{m}

+%)

=COS(

S

=-1
4. Question
: T o[ —n)
Evaluate sin - e [ J— 11-,
12 \3)

Answer

sin (g+ g)

Exercise 4B
1. Question

Find the principal value of each of the following :

Answer

sin™? (_?1) = —sin™? (é) [Formula: sin"}(-x) = sin"}(x) ]

2. Question

Find the principal value of each of the following :

. _]. .\-.

-~ |

cos_l

\

Answer

cos_l(_?l) = m—cos~! (é) [ Formula: cos}(-x) = -cos™}(x) ]



Il
—
|
wlA

(]

1
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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 tang = 1, thus tan'lg —i"]

T

4. Question

Find the principal value of each of the following :
sec™' (-2)

Answer

sec™}(—2) = m— sec"%(2) [ Formula: sec’(-x)= - sec’}(x) ]

=T[_

wlA

2n

3

5. Question

Find the principal value of each of the following :
cosec'l(—\/f]
Answer

cosec™!(—y2) = —cosec™*(y2) [Formula: cosecl(-x) = -cosec’(x) ]

]

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.

=n+

]

5w

6. Question

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

cot~1(—1) = 1 — cot™*(1) [Formula: cot}(-x) = 1t - cot™}(x) ]



7. Question

Find the principal value of each of the following :
tan ™} (—/3)
Answer

tan~(—v3) = —tan~1(y3) [Formula: tan'l(-x)= -tan’! (x) ]

wlA

8. Question

Find the principal value of each of the following :

sec™! ( —_) =m—sec! (%) [ Formula: sec}(-x)=m - sec’}(x) ]

9. Question

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

Answer

cosec™1(2)

Putting the value directly

10. Question
Find the principal value of each of the following :
8

- | (. 21
sin \ sSil —
_ 3

Answer
2T |8
* ..1 . —— e » _1 * S—te=2
sin (sm 3 )— sin (sm(n 3))
[ Formula: sin(m - x) = sin x )
= ain—1 i E
sin (sm 3)

[ Formula: sin'l( sin x) = x ]



wlA

11. Question

Find the principal value of each of the following :

4 |" RAA
tan | tan—J
L 4
Answer
tan™! (tan E) = tan™? (tan (Ti - E))
4 4

[Formula: tan(mn - x) = -tan (x) , as tan is negative in the second quadrant. ]
= . E
tan ( tan 4)

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

13

12. Question

Find the principal value of each of the following :

e

-1 Tn
cos l COsS—
6

Answer

cos™t (coszg) = cos™ ! (cos (27{ - -SI))
6 6

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

= cos~! (cgs5—“) [Formula: cosL(cos x) = x
6

13

13. Question

Find the principal value of each of the following :

_1{ 137 \
CcOs COS—— |
6 |

J

Answer
13m T
-1 —_ -1 i
cos (cos 3 ) = CcoS (cos(zn +- 6))
[ Formula: cos (2n + x) = cos X, cos is positive in the first quadrant. ]

= cos™ ! (cosﬁ) [Formula: cos(cos x) = x]
6

oA

14. Question

Find the principal value of each of the following :

f i

1f g0 T
tan” | tan —

\



tan™? (tan%[-) =tan™? (tan ( M+ g))

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

=tan! (tan%) [Formula: tanl(tan x) = x ]

oA

15. Question

Find the principal value of each of the following :
tan~' /3 - cot'l[—\}'g) 3

Answer

tan™1 /3 — cot™}(—v/3)

Putting the value of t33-1 /3 and using the formula
cot‘l(-x)= n-cot1x

53— (w—cot™(v3))

Putting the value of cot~(y/3)

- (n-3)

5n
6

wlA

an

16. Question

Find the principal value of each of the following :

sin L:E —sin'l[ _—l 1

|3 2)J
Answer

1

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

=sin { g - (— sin™? é)}
= sin { E +sin™? e)}
Putting value of sin™* (%)

4 T 411
= Sll]{—'-{- -—}
3 6
. 3|
=simn—
6

=sin—
2

=1



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

1

cot(tan™' x +cot™ x)

Answer

cot(tan™*x +cot™'x) = cot(g) [Formula: tan™*x +cot™'x =

SN

Putting value of cot (g)

=0
18. Question

Find the principal value of each of the following :
cos ec ' sin'x +cos'x )
Answer

g . m AT o
cosec (sin"'x + cos™ix) = cosecE[Formula: sin"'x +cos™ix =

A

Putting the value of cosec g

=1
19. Question

Find the principal value of each of the following :
sin(sec™ x +cosec™'x)
Answer

. s -y - ™ - e
sin(sec 'x+ cosec™x) = sm( )[Fﬂrmula: sec™'x + cosec™lx =

2

13

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

Find the principal value of each of the following :

1 5o
12 4+ 2sin
=

1

s 1
cos -
=

Answer

Putting the values of the inverse trigonometric terms

21. Question

Find the principal value of each of the following :



an 1+ cos‘l[ —

Answer

[Formula: cos1(-x)=n - cos(x) and sin"1(-x)= -sin(x) ]

a1+ (- cos(5)) + (o~ 3)

Putting the values for each of the inverse trigonometric terms

™ 11 i
4 3 6

™ 2n
= —+ —

12 3
_ 9

12

5]

n
4

22. Question

Find the principal value of each of the following :

sin™ {Sill S%Jl
Answer

sin™? {sin (35—]1)]

= sin™! {sin( m— 2?“)}

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

= sin~1 {sz_n} [Formula: sin"1(sinx)=x ]
5

(3%
vl

Exercise 4C

1 A. Question

Prove that:

1

-1
+tan x.x<1

(1+x )
fan _— ]
1

-l-a-|-‘-‘l

Answer

1+x

To Prove: tan™? (1

)— Zftantx

1+ tanA
1 —tanA

Formula Used: tan( +- A)

Proof:

LHS = tan™* (123) ... (1)

- X
Let x =tan A ... (2)

Substituting (2) in (1),



L8 tan_l (1 +ta.nA)

1 —tanA
=tan™?! (tan (g B A))
T
= Z + A

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

Ir+A Tr+t I
= = — an “x
4 4

= RHS

Therefore, LHS = RHS
Hence proved.

1 B. Question

Prove that:
tan~'x +cot™ (x +1) =tan”' (x* +x +1)

Answer

To Prove: tan'! x + cot! (x+ 1) = tan’l (x2 +x+1)
Formula Used:

1) cot™*x = tan‘li

2)tan"'x+tan 'y =tan™* (ﬂ
1-xy

Proof:

LHS = tanl x + cot (x + 1) ... (1)

=tan"!x+ tan?!
(x+1)

1
x+ﬁ
= tan™1 x+}
1—(xx —(x+1))

L XE+1)+1
x+1—x

= tan

=tanl (x2 +x+ 1)
= RHS

Therefore, LHS = RHS
Hence proved.

2. Question

Prove that:
e | f o 2 —_ " e -1
sin” [ 2x+y1-x" |=2sin" X.

Answer

X|<

51



To Prove: gin=1(2xy1—x2) = 2sin"'x
Formula Used: sin 2A = 2 X sin A X cos A

Proof:

LHS = sin~1(2xy1—x2) --- (1)
Let x =sin A ... (2)
Substituting (2) in (1),

LHS = sin~(2sinA V1 —sin? A)
= sin’l (2 X sin A X cos A)

= sin’l (sin 2A)

= 2A

From (2), A = sin’1

X,
2A = 2 sinl x

= RHS

Therefore, LHS = RHS
Hence proved.

3 A. Question

Prove that:

—

. -— 1 1 m
sin™(3x —4x” ) =3sin T x.[x[< -

| B

Answer

To Prove: sin’1 (3x - 4)(3) =3sinlx
Formula Used: sin 3A = 3sin A-4sin? 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 =3sinlx

= RHS

Therefore, LHS = RHS

Hence proved.

3 B. Question

Prove that:



Ftx 3 a1
cos™'(4x” —3x)=3cos ' x.—<x <1
2
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 = cost (4 cos3 A - 3 cos A)

= cos! (cos 3A)

= 3A

From (2), A = cost

X,
3A =3 cos!x

= RHS

Therefore, LHS = RHS

Hence proved.

3 C. Question

Prove that:
4 3x-x3) 4
tan | —— |=3tan" xIx| <
{ 1-3x" :.‘
Answer
To Prove: tan~1 (ﬂ) = 3tan"1x
1-3a2

3tanA-tan® 4

Formula Used: tqn 34 = _
1-3tancA

Proof:

LHS = tan~* (22) .. (1)

1-3x2

Let x =tan A ... (2)

Substituting (2) in (1),

3tanA-tan® 4
LHS = tan™! (—)
1-3tan®A

= tan’! (tan 3A)

= 3A

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

= RHS



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

Prove that:

tan"'x +tan”

Answer

e
To Prove: tan~! x + tan™! (z—xﬂ) = tan™! (3X o )
1—x=

1-3x=

e - <= +
Formula Used: tan ™ x + tan"'v = tan™? (1"' J’)
. =

Proof:

LHS = tan~! x + tan™* (122) s (1)

w+ (2)

1=— (.x X (%5))

R x(1—x%)+2x
= tan S i

= £t 8"
B 1=3%°

= RHS

1

=tan"~

Therefore, LHS = RHS
Hence proved.
4 A. Question

Prove that:
cos ™! { 1-2x?2 )= 2sin"'x

Answer

To Prove: cos™t (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)

= cos1 (cos 2A)

= 2A

1

From (2), A = sin"* x,



2A = 2 sinl x

= RHS

Therefore, LHS = RHS
Hence proved.

4 B. Question

Prove that:

cos‘l(llx: —1_) =2cos'x

Answer

To Prove: cos™t (2)(2 -1)=2 cos’!

X
Formula Used: cos 2A = 2 cos® A - 1
Proof:

LHS = cos! (2x2- 1) ... (1)

Let x =cos A ... (2)

Substituting (2) in (1),

LHS = cos? (2 cos? A- 1)

= cos! (cos 2A)

=2A

From (2), A = cost

X,
2A =2 cos! x

= RHS

Therefore, LHS = RHS
Hence proved.

4 C. Question

Prove that:

Answer

o W ”
To Prove: sec 1(71) = 2cos 1x
LK=—

Formula Used:
1) cos 2A =2 cos? A-1

2) cos ™A =sec? (%)

Proof:

LHS = sec™ (in—l)

= cos! (2x2 - 1)... (1)

Let x =cos A ... (2)



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

= 2A

From (2), A = cos! x,

2A = 2 cost x

= RHS

Therefore, LHS = RHS
Hence proved.

4 D. Question

Prove that:

cot‘l(ﬁ—x):

Answer

|
——cot™!x
=

-

o] A

To Prove: cot™*(V1+x2—x) = g— écot" X

Formula Used:

1 +tanA
1 —tanA

m
l)tan(zi- A) =
2) cosec? A =1+ cot? A

2 (A
3)1 —cosA = 2sin (2)

4) sinA = 2sin (%) cos (%)

Proof:
LHS = cot™*(V1 +x2 —x)
Let x = cot A

LHS = cot™*(V1 + cot?A — cotA)

= cot'l(cosec A - cot A)

i (1 == cosA)
= Co &
sinA

2 sin® (—%)

2sin (%) cos (%)
- n(3)
- T tan (tan (—2))

= cot™?

N H
8

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



Therefore, LHS = RHS
Hence proved.

5 A. Question

Prove that:

tan " H =tan_1&+tan_lﬁ
| 1—- Xy |

Answer

=
To Prove: tan—l(% =tan"'yx +tan™' fy
&

We know that, tan A + tan B = —oartanB

1-tanA tanB
A+B

AlSO, tal-1—1(1_+AB) - tan—lA 2y tan_l B

Taking A = Vx and B = Vy

We get,

J? _ :
tan™?! _) =tan"!x+tan?
J_

Hence, Proved.

5 B. Question

Prove that:
f
L x+4% 3 g
tan”'| = |=tan"' x+tan" vx
1- x~°
Answer

We know that,

5 -1 -1
)=tan""A+tan""B

tan™!
(1 — AB

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

X +Vx

-1 -1 - -1
tan"'x +tan™!/x = tan (1_ x3f2)
As, x.x1/2 = x3/2
Hence, Proved.

5 C. Question

Prove that:




Answer
To Prove: tan—! (ﬂ) s
1+cosx 2

Formula Used:
1)sinA=2x sin% N cos%
2) 1 +cosA= 2c052%

Proof:

LHS = tan~* (25

1+cosx

2 sinxcosx
2 2

2o
2 cos 2

= tan™1

%
sinf

— tan_l X
COsSs
2

=tan"! (tan;-)
X

2

= RHS

Therefore LHS = RHS
Hence proved.
6 A. Question

Prove that:

al 42
tan~! = + tan' = = tan
2 11

= | o

Answer

iy 42 _
To Prove: tan 15*‘“‘“ lﬁztan 1

= lw

Formula Used: tan™?x + tan™ 'y = tan™! (%’;)

Proof:

LHS = tan~2 +tan~ 1>
2 11

1 2
._-.|.- —
— tan | —2_IL
1-(3% 77)
2= 11
2 _1(11+4)
= tan
22—2
15
=tan~1—
20
3
=tan~1-
4



Therefore LHS = RHS
Hence proved.

6 B. Question

Prove that:
12 a7 B |
tan' = +tan~'— =tan"' =
24 2
Answer

-1 2 B 08 4 P .
To Prove: tan~! = + tan~ ' L = tan~1:=
11 24 2

Formula Used: tan™'x + tan~ 'y = tan™! ( x+y )
1-xy

Proof:

LHS = tan_“li + tan—ll_
s 6 24

2 7
f _TIT s
2 7
1-(77% 73)
48 + 77)
264 — 14

, 125

250

1
2

=tan

= tan~! (

=tan

= RHS
Therefore LHS = RHS
Hence proved.

6 C. Question

Prove that:

- B! 41 =
tan'l1+tan' = +tan ===

2 3 2
Answer
To Prove: tan™ 1+ tan™' > + tan™*; ==
Formula Used: tan™*x + tan™ 'y = tan™* ( x+y )
1—xy

Proof:

LHS = tan"'1 + tan‘li +tan—12

w

=tan"'1+tan?!

5
=tan"!1 + tan! (r)

=tan 11 + tan'1



NRa s A
=

= RHS

Therefore LHS = RHS
Hence proved.

6 D. Question

Prove that:

Answer
To Prove: 2tan~ 2+ tan~1i="C
3 7 4

XY
1-xy

Formula Used: tan™?x + tan™ 'y = tan™* (

Proof:

LHS = 2tan™? é +tan™! %

—tan~! +tan~'x + tan~ =
=1an 3 n 3 n 7

1
+in T2
tan 7

9—1
3 1
=tan"!—+tan"1-
an 2 n 7
3.1
=tan™! 377
_(§ l)
3% 7
ta_1(21+4)
= tan
28—3
25
=tan~ ! —
dan 25
=tanl1
m
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™?

[~ N

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

LHS =tanl2-tanl1

= tan_l (E)
1+2

1
= tan~? (—)
an 3

= RHS

Therefore LHS = RHS
Hence proved.

6 F. Question

Prove that:

-1 -14 -5 _
tan” l+tan 2+tan 3=
Answer

ToProve: tan!1+tan 2 +tan 3 =n
. -1 -1 B [ x1Y
Formula Used: tan™*x +tan" *y = @ + tan (:y) wherexy > 1

Proof:

LHS = tan '1+tan" 12+ tan" 13

=%, n+tan-1(i) {since2 x3=6>1}
4 1—(2x3)

= RHS
Therefore LHS = RHS
Hence proved.

6 G. Question

Prove that:
21 %1 41 =@
fan "—+tan —+tan —=—
2 5 § 4



Answer

-11 4.1 11
To Prove: tan™*- +tan~'- +tan" 1= ==
2 5 8 4

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

Proof:
LHS = tan~'2 +tan~'2 +tan~ 12
2 5 g
1 1
1 578
=tan"'-+tan™ 1
1-(g% g)
5

1 i {
s 1=« -1
tan 3 tan 3
B, i
—tap~1 23
273
—tan'1(3+2)
N 6—1
=tanl1
o
T4
= RHS

Therefore LHS = RHS
Hence proved.
6 H. Question

Prove that:

e | o
tan~ — + tan
4

Answer

To Prove: tan~!2 -12 114 ( -11 —1E)= -14
tan 4tham an - et 2 (tan 4than 5 tan =

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

LHS = 2(tan™*; + tan™*2)

-1 ‘_11'+%

S e 1-(x 2

47 9
—2tan'1(9+8)
36—2



[

= W) =

= 2tan”

I
[l
g
—
\
L3

Il
&
=|
[y
+
Y
=
A
0| =

B =
e
X o) =

B3 =
—

|
3
=]
A
[

|

o
|
—_

I
&
=
|
[
e I e SO 1 I

=t

|

—

B =

:

= tan~?!

W] o

= RHS
Therefore LHS = RHS
Hence proved.

7 A. Question

Prove that:
44 412 133
COS —+C0S —=C0s —
5 13 65
Answer

—133

—14 —1 5
To Prove: cos™!=+ cos™ 1= = cos
5 13 65

Formula Used: cos™'x + cos ™'y = cos (xy — V1—xZx /1 — y?)
Proof:

14 112
LHS = cos™ -+ cos 1=
5 13

Y L - (4)2 ! (12)2
e i 5] X 13
L e T
il 25 169
48 25-16  [169 144
=N e 25 169

48 9 25

65 25" |169




— (48 — 15)
65
= cos'1§
65
= RHS

Therefore, LHS = RHS
Hence proved.

7 B. Question

Prove that:

sin”~! - +sin~! .
J5 5 2

Answer

< ouid Py
To Prove: sin"!—+sin"!== 2
V5 V3 2

Formula Used: sin~*x + sin"'y = sin™}(x x /1 — y2 + y x V1 —x?)
Proof:

o X o 2
LHS = sin™* —+ sin™* —
V5 V5

= sin™? L ’1—(%) +15>< 1—(%)

&

= RHS
Therefore, LHS = RHS
Hence proved.

7 C. Question

Prove that:
-1 3 S | 12 [ | 5
COS —+S8SInl —=51m —
5 3 65

Answer



. -13 112 . —1 36
To Prove: cos 1;+sin 11—=sm 1

65

Formula Used: sin~*x +sin"'y = sin"*(xx /1 —y2 + y x V1 —x2)

Proof:

LHS = cos™ E + sin”1¥ ws (1)

Let cos@ =

Wl w

A
3

Therefore g = cos*lg ... (2)
From the figure, sin8 = g

-y - sm-1§ . (3)

From (2) and (3),
3 4

A P il
5 sin 5

Substituting in (1), we get

cos™?!

Y T
LHS =sin~! - +sin™ 1=
5 13

= RHS

Therefore, LHS = RHS
Hence proved.

7 D. Question

Prove that:



g% .43 . .32
COS —-+SIm —=51m —

5 5 11
Answer

14 R I T -
To Prove: cos -+ sin™'= = sin™1 =
5 5 11

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

Proof:

LHS = cos‘1§+ sin“lg ais (1)

Let cosB =

ul

/)
4

Therefore § = cos"% Gin2)

From the figure, sin =

| w

=0=sin"12..(3)

w |

From (2) and (3),

4
A —- ¥
3 sin 5

Substituting in (1), we get

cos

LHS =sin™* g +sin™1=

- 3 e
= sin 2x~5-x 1-()

ol

2 X 9
= sin~ >< 25
= (2 X — X ’
= sin™ (2 o— % )
= sin~

25
7 E. Question

Prove that:

15
El

4l
tan™' = + sec
3

1A



Answer

To Prove: tan=11 4 sec-1¥3 = ©
3 2 4
Formula Used: tan"'x +tan"'y = tan™* (%’;) wherexy < 1

Proof:

.
¥
2

w

LHS =tan‘1§+sec‘1 (1)

Let sech = %

f=

Therefore g — gec—12 ... (2)
2

V5

A
2

-

From the figure, tanf = =

(]

= 0= tan-1§ . (3)

From (2) and (3),

V5 1
21— =tan"'-

2 2
Substituting in (1), we get

sec

1

LHS = tan“i +tan™? 5

i,
=tan™! . 3(131)
3
=tan'1(2+3)
6—1
5
=tan‘1g
=tanl1
b1
T3
= RHS

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

Prove that:



Answer

g 4 9 _
To Prove: sin~! — + cos ™! — =tan™’
V17 Vvas

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

Proof:

LHS = sin™! —+ cos 1 — ... (1)

V17 Vas
Letsinf = —
V17
V17 !
/)

4

Therefore § = sin—l—(f— a2
v17

From the figure, tan 8 = i

= 0=tan" ... (3)
From (2) and (3),

- 41
sin"!— =tan"!-... (3)
V17 5

Now, let cosf = —
V85

Therefore § = cos—l,i oo N
V85

From the figure, tan 8 = E
=0=tan"12...(5)
From (4) and (5),

cos™ o= tan'lg ... (6)

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

LHS = tan™2> + tan~12
4 9

= RHS
Therefore, LHS = RHS



Hence proved.

7 G. Question

Prove that:
5 =93 AT @
2sin ! = —tan' ==
5 31 4
Answer

To Prove: 2 sin‘lg — tan

Formula Used:

1) 2sin7tx = sin"}(2x x V1 —x2)
-1 -1y _ =1 =Y
2)tan"'x +tan" 'y =tan (1_xy) wherexy < 1

Proof:

LHS = 2sin~*2 —tan~* 2 ... (1)
L 31

2

2'"13v'"1 2><3x 1 (3)
sin 5—sm 3 3
-sin‘1(6><4)
B 575

e ¥
sin™ — (2)

Substituting (2) in (1), we get

LHS = sin"* 2 —tan~1 2 ... (3)
25 31

Let sin@ = =
25

Therefore g = sin_lg ... (4)

25
24

)
7

From the figure, tan§ = =

7

=>e=tan~13;... (5)

From (4) and (5),

Substituting (6) in (3), we get

LHS = tan~* 22 — tan~1 2
7 31
217
. 3 7 31
B VY £
y Ak i)



. _1(744— 119)
— @A T \317 1 408

625

=tan™?!
625

=tanl1

= 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™ !

= tan—1 (24
y =tan (1—-xy) where xy < 1
Given: tan"}(x+ 1) + tan }(x— 1) = tan_lg%

. _1 x+1+x—1
LHS — tafi 1)})

1 —{(x+1)x(x—
_ tap-1 2x
- 1—-(x2—x+x—1)
2x
= tan™?!
2 —x2

4. % 3.8
Therefore, tan™! —— = tan~*—
2—x* 31

Taking tangent on both sides, we get

2% 8
2—-x2 31

= 62x = 16 - 8x2
=8x%2 + 62x-16 =0

=4x% +31x-8=0

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

=24x x(x+8)-1x(x+8)=0
= (4x-1)x(x+8)=0

1
—_ — = —8
= X= 401"::(—

Therefore, x = z orx = —8 are the required values of x.
4

8 B. Question

Solve for x:



"
tan'l(l—x)vtan'lﬁ—x)=tan'1§

Answer

To find: value of x
Formula Used: tan™*x + tan™ 'y = tan™* (%) where xy < 1
Given: tan™}(2 +x) + tan™*(2—x) = tan‘lg
_ -1 24+x+2-x
LHS = vans (1—{(2+x)x(2—x)})
4
1 ~(2—=22+2x—%5)

-+
x2—-3

1

=tan~

= tan~?!

Therefore, tan~! —— = tan~12

x2-3 3
Taking tangent on both sides, we get

4 2

x2—-3 3

=12=2x°-6

=2x% =18

=>x2=9

=>x=30rx=-3

Therefore, x = £3 are the required values of x.
8 C. Question

Solve for x:
o i 1
cos(sin lx)=§

Answer
To find: value of x

Given: cos(sin™'x) = =

0

LHS = cos(sin! x) ... (1)
Let sin B = x

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

A

From the figure, cos@ = 1 — x2



=0 =cos 1y1—x2--(3)

From (2) and (3),

sin"!x = cos~ V1 —x2 .- (4)

Substituting (4) in (1), we get
LHS = cos(cos™* V1 —x2)
= 1 —x2

Therefore, {1 —x2 =

-

Squaring and simplifying,

=-81-81x2=1

= 81x2 = 80
80
r ATk
X =8

+4v’5

=2X= +——
9

Therefore, x = + #V5 3re the required values of x.
-9

8 D. Question

Solve for x:
Y einl 1
cos(2sin” x ) =~

Answer

To find: value of x

Formula Used: 2 sin~! x = sin~(2xv1 — x2)
Given: cos(2sin™1x) = é

LHS = cos(2sin™ x)

Let & = sin! x

So, x=sinB6 ... (1)

LHS = cos(20)

=1-2sin’@

Substituting in the given equation,

1—2sin?0 =

O =

2sin’0 = —
sin 5
4
sin’f = —
9

Substituting in (1),



x=F

Wl

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

SRR

8 E. Question

Solve for x:

. _18 . _113
sl —-+=Ssu  —=

X X

1o A

Answer

To find: value of x

1 = . —115 n
Given: sin~'-+sin ' == —
X X 2

We know sin"*x + cos ™'x = g

Letsini-=P

wolw

= sinP =

| co

'%2-64
Therefore, (ggp = XX 7°%

X

P = cos™* yE i

X2 — 64 ,15

i . T
~ + sin™ — ==
X 2

cos

Therefore, yx*-64 _ 15

x x
= yx2—64=15

Squaring both sides,

= x% - 64 = 225

= x? = 289

=x==*17

Therefore, x = £17 are the required values of x.
9 A. Question

Solve for x :

cos{sin'l X )=

19| =

Answer

To find: value of x

Given: cos(sin*x) = %

LHS = cos(sin™*x)



= cos(cos™ ({1 —x2))
_ i e

Therefore, {1 —x2 =

(SR

Squaring both sides,

1
1-x%=—
=3
1
2=1____
" 4
3
I
=3
V3
x= =

2
Therefore, x = + ¥2 are the required values of x.
=T

9 B. Question

Solve for x :

tan~'x =sin™

&=

Answer
To find: value of x
= — P, o
Given: tan~!x = sin 1__2
v

1

We know that sinZ =
4 V2

S [ !
Therefore, & = sin~* —
4 v2

Substituting in the given equation,

119
tan"'x = —
4

t n
X=10n—
4

=X = 1
Therefore, x = 1 is the required value of x.
9 C. Question

Solve for x :
T g B
sim X —C0s X = g

Answer

Given: sin~!x —cos1x =

o | A

We know that sin'x + cos 'x =

(SR

1 1

PR ™ =
So, sin X= J—C0s""X



Substituting in the given equation,

T 13 g i
- —CO0S "'X—COS "X= —
2 6

Rearranging,

2008ty =

Therefore, x = Y3is the required value of x.

Exercise 4D

1. Question

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

Answer

Principal value branch of sin'l x is = % E]

m
2 § -1
g =—sn

|
LS

|
N1

|
sl
5 ]
w

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, m]



m
_ -1, ]
Yy=cos «
2
2 -5 -1 -05 0 05 15

3. Question

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

Answer

Principal value branch of tan’! x is [— g g]

=¥

4. Question

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

cot! x
Answer

Principal value branch of cotl xis (0, )

y = cot 'z

[N}

5. Question

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



= |

sec - X

Answer

Principal value branch of secl xis [0%) U (g, ]

N

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

1

cosec ™ X

Answer

Principal value branch of cosec™® x is [— E,O) U (0,%]

Y= cosec Lz

_2.

Objective Questions

1. Question

Mark the tick against the correct answer in the following:

4
3
The principal value of cos"l _] is

>
A

N
=



CT‘:‘[

6
D. none of these

Answer
To Find: The Principle value of cos—l(%g)
Let the principle value be given by x

Now, let x = cos—l(ﬁ)

= COS X=L3
2

= COS x=cos{%) (+ cos (g) = )

Z

T
= X=—
-]
2. Question

Mark the tick against the correct answer in the following:

The principal value of cosec1(2) is

A.

w| A

w
A

27

)
g

o

N

0

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
m b g
= COSec x=cosec(g} (- cos (_) =2)
6

=X =

old

3. Question

Mark the tick against the correct answer in the following:

The principal value of cos™ ‘



1A

0
NE

N
=

Answer

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

Let the principle value be given by x

Now, let x = cos_l(:,—;)
b

-1
= COS5 X =+
v2

= COS X= - cos{%) (~ COS(E )= é}
= C0S X=cos(m — E) (~ —cos(8) = cos(mr—6 ))

=X =—
4

4. Question

Mark the tick against the correct answer in the following:

The principal value of sin‘lL:_ s
2)
AT
6
5 -
B. 27
6
@i
6

D. none of these

Answer
To Find: The Principle value of sin‘l(_?l)
Let the principle value be given by x
— qin—17"1
Now, let x =sin™"( 2)
. -1
= sin X =—
2
. A T S— E _l
= sin x= - sm{g) {2 5111(6 )= 2)

= sin x=sin{—%) (~ —sin(8) = sin(—86))

g
=S>X=—=
4



5. Question

Mark the tick against the correct answer in the following:

[ —1
The principal value of cos'li — J is
2

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
= COS5 X =
2

= CO0S X= - cos{%) (= cos(§)= 5}

= C0S X=Ccos(m — g) (~ —cos(8) = cos(mr—6))

2

5

=2x=

6. Question

Mark the tick against the correct answer in the following:

The principal value of '[311*1( _J§) is

A.

D. none of these

Answer

To Find: The Principle value of tal1‘1(—\[3)
Let the principle value be given by x

Now, let x = tan~!( —V/3)



= tan x =—V/3
= tan x= - tan(g} = tan(%}: —/3)

= tanx= tan(—g) (~ —tan(8) = tan(—6))

wlA

= X ==
7. Question

Mark the tick against the correct answer in the following:
The principal value of cotl (-1) is

—T
4

A.

w
13

NE

o
=

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(%) ( cot(E)= 1)
= cot x=cot(m — E) (~ —cot(8) = cot(mr— 6 ))

=X =—
4

8. Question

Mark the tick against the correct answer in the following:

1

The principal value of se¢™ = ‘ is

>
oA

|
=

(=)}

0
o8



-
/T
Dy——

6

Answer
To Find: The Principle value of sec_l(fé)

Let the principle value be given by x

= ==
Now, let x = sec (v.z)

-

= Sec X =—
V3

T bid 2
= 5ec X= - sec(;) (% sec(—ﬁ]— E]

= sec x=sec(m — E) (~ —sec(8) = sec(m—6))
=2 X=—

9. Question

Mark the tick against the correct answer in the following:

The principal value of cosec'l( —.,E) is
A X
4

g 25
4

Sn

4

D. none of these

Answer

To Find: The Principle value of cosec'l(—\/Z)
Let the principle value be given by x

Now, let x = cosec™}(—V2)

= COoSec X =—/2
m T
= cosec x= - cosec(7) (+ cosec(7)=2)
= cosec x=cosec(—7) (+ —cosec(8) = cosec(—8 )

SR e
4

10. Question

Mark the tick against the correct answer in the following:

The principal value of (:u:)'[_1 (—-\@) is



>
oY

@
A

-1

|

(=)}

Sn
6

Answer

D.

To Find: The Principle value of cot-l(—\[g)
Let the principle value be given by x
Now, let x = cot™1(—V/3)

= cot X =—/3
= cot x= - cot(%) & COI(E)= V3)
= cot x=cot(m — -E) (+ —cot(8) = cot(m—8))

=2 X=—
[
11. Question
Mark the tick against the correct answer in the following:

1'! . 27 .
S — [Is
3,

\

The value of sin~

-
il
3
q
B o8
3
@ ¥
3

D. none of these

Answer

To Find: The value of sin‘l(sin(zg—ﬁ))
Now, let x =sin‘1(sin(%ﬂ))

< . 2w
= sin X =sin (?)

Here range of principle value of sine is [-

R
(SRR

2m

= x= ¢[.;]



Hence for all values of x in range [—%,%] ,the value of
sin"(sin(%ﬂ)) is
sin x =sin (7 — %) (=sin ()= sin (1 =) )
= - > 3’ 3
= sin X =sin (g) (wsin (r — @)= sin @as here 6 lies in II quadrant and sine is positive)

m
=2 X==
3

12. Question

Mark the tick against the correct answer in the following:

' 13m )
The value of cos'l[ cOoS — J is
6

A 137

@)

Answer
i8n

To Find: The value of cos™ (. cos(—-))

E 3
Now, let x =cos I(COS(ITR))

= CO0S X =CO0S (1—2”1)

Here ,range of principle value of cos is [0,7]

= x == ¢ [0n]

Hence for all values of x in range [0,] ,the value of
cos'l(cos(%r)) is

= COS X =C0s (21 —%) (~cos (—1?—6")= cos (2m —r—;] )

= C0S X =C0S (%] (vcos (2mr — @)= cos 8)

=2 X=

L]

13. Question

Mark the tick against the correct answer in the following:

_f ) .
The value of tan | tan—] is
\

J



s IO
6
5-
B, 2%
6

¢ 2

6
D. none of these

Answer

To Find: The value of tan"(tan(%))

Now, let x =tan™* (tan{%))

= tan x =tan {?ﬁ—n)

Here range of principle value of tan is [—g,g]

= X= %T € [_Eg]

Hence for all values of x in range [—%,E} ,the value of
tan”! (tan(*") is

= tan x =tan (7 + r—;) (~tan (7—6”)= tan (m +~E) )

= tan x =tan {%) (~tan (r + 8)= tan 8)

=X =

]

14. Question

Mark the tick against the correct answer in the following:

-1 ( St .
The value of cot l cot— ‘ is
4 )
5 E
4
;L
4
c. 3

4
D. none of these

Answer

To Find: The value of cot”l(cot(sf))

Now, let x =cot™! (cot(%ﬂ))



= cot x =cot (“%“)

Here range of principle value of cot is [—E,’—;J

5 T
s>x=="¢l-;

s3]
2

1A

Hence for all values of x in range [—%,g] ,the value of
cot'l(cot(%ﬁ)) is

= cot x =cot (m + E) (~-cot (ET”)= cot (m + Tj:} )

= cot x =cot (E] (~cot (mr + @)= cot )

m
= W
4

15. Question

Mark the tick against the correct answer in the following:

8
The value of sec_ll sec— | is
qi
\ -
“ -
A ~TC
5
37
g 28
5
c. 8n
5

D. none of these

Answer

To Find: The value of sec™*(sec(%))
Now, let x =sec‘1(sec{—3§£))

an
= sec¢ X =sec {?)
Here range of principle value of sec is [0,7]

8m
Hence for all values of x in range [0,7r] ,the value of
-1 ar %
sec (sec(?)) is
Zn 8m 2n

= sec x =sec (2 —?} (vsec (=)= sec 2mr —=) )

= Sec X =sec {27”) (wsec (2mr — 8)= sec 8)

(o]

4
=X ==
5



16. Question

Mark the tick against the correct answer in the following:

4f 47 .
The value of cosec ll cosec— J IS
3

>
w | A

|
=

()

-
3
D. none of these

Answer

To Find: The value of cosec‘l(cosec(";—”))
- -1 =
Now, let x =cosec™( cosec(?))
41T
= cosec x =cosec (—)

. i s mm
Here range of principle value of cosec is [—E,E]

4m nw

= X = ? E [—2 '2]
3 | S
Hence for all values of x in range [—E,;] ,the value of
=1 4m :
cosec (cosec(?)) is
m 4w T

= cosec X =cosec (m +;) (~-cosec {?)= cosec (m +§) )

= C0Sec X =c0sec (—%} (~cosec (i + 8)= cosec(—8))

T
=5 ¥i=liw=
3

17. Question

Mark the tick against the correct answer in the following:

_1F 3n :
The value of tan I tan— | is
4
\

A.

D. none of these



Answer

To Find: The value of tan“l(tan('%’))
Now, let x =tan‘1(tan{%ﬂ))
3m
= tan x =tan {T)
Here range of principle value of tan is [—%.g]
am T n
=& =l - [—geg)
Hence for all values of x in range [—%,r—;] ,the value of
tan“(tan(%")) is
14 3an m
= tan x =tan (T — ;) (~-tan {T)= tan (m —;) )
= tan x =tan (—E) (~tan (mr — 8)= tan(—8))

= gose——
4

18. Question

Mark the tick against the correct answer in the following:

—sin~ ="7

-

-

w| A

>
o

27

w
I

a2

12 A

D.m

Answer

To Find: The value of% - sin'l(%l)

Now, let x =§ - sin_’(_?l)

= X =§ - (—sin“(é)) (= sin(—8) = —sin(6)
= % =§— (—%) (= sin %= %)

+

s
Il
w3
oA

w

T
6

= X

ra |3

19. Question

Mark the tick against the correct answer in the following:



The value of sin| sin~

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

Answer

3 2 . —1 1 .

To Find: The value of sin(sin 15 + cos 15)
N _ e ol 11
ow, let x = sin(sin 5+ cos 5)

= X = sin (%} (~sin"10 + cos™10 =)

=Xx=1(-sin (g) =3

20. Question

Mark the tick against the correct answer in the following:
If x # 0 then cos (tarml x + cotl x) =?

A -1

B.1

C.0

D. none of these

Answer

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

Now, let x = cos(tan™* x + cot™* x)
= x=cos (C) (~tan"* 0+ cot™10 = g]
= x =0 (- cos G) =0)

21. Question

Mark the tick against the correct answer in the following:

|t

The value of sjn[ cos_1 1 is
5\ -

w
| | = a2
"“IJ



D. none of these

Answer

To Find: The value of sin(cos“lz)
Now, let x = cos‘lg

3
=9C05X=§

Now ,sin X =+/1 — cos2x

= ‘1_(2)2

..
5

[ ]

14 -
= x =sin 1;=cos 1
Therefore,
: 13 . R
sin(cos™*=) = sin(sin™*-)
5 5
g g i
Let , Y= sin(sin g)

w— N |
= sin~'Y = sin 1;

4
=2Y=-
5

22. Question

Mark the tick against the correct answer in the following:

1 2n coaf L 2m)
cos~ | cos— |+sin sm? =7

w|

w
2] A

)%

D.m

Answer

To Find: The value of cos'l(cos(z—n)) - sin'l(sin(zf))

Here,consider cos“(cos{zg—n)) (= the principle value of cos lies in the range [0, m]and since 2?” € [0,7])

= cos'l(cos(z?”)) = 23—"

Now,consider gin™2 (sin (2?”))



Since here the principle value of sine lies in range [—%,g] and since 2?” € [—%,g]
= sin‘l(sin(%)) = sin™*(sin(m — r—‘;))
=sin“1(sin(g))

=
3
Therefore,

cos™}(cos(2)) + sin~(sin(Z)) =+ %

23. Question

Mark the tick against the correct answer in the following:
tan’l(\/g)—sec“l (=2)=?

A.

w | A

5w
3
D. none of these

Answer

To Find: The value of tan=(v/3) — sec™1(-2)

Let, x = tan"1(vV3) —sec™}(-2)

|

X = % - [m- sec™(2)] (~ tan (E) =3 and sec™(—8) = m — sec”(8))

24. Question

Mark the tick against the correct answer in the following:

1 —9

+2sin”

1| —



3

2
C.2xn
D. none of these

Answer

To Find: The value of cos'lé 4 sin-1§

s _
Now, let x = cos™ =+ 2sin™*

[NRE

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

25. Question

Mark the tick against the correct answer in the following:

A ¢ =1
tan l1+:c:0s 1[—_,-

. -1) .
+s1n ‘—J:?
\ 2

A1

alg |y

O
o] A

Answer

To Find: The value of tan™* 1 + cos™*(5) + sin™* ()
Now, let x =tan™*1 + cos‘l(:ai) — sin“(:;)
A % + [m- cos1(5)] + ['Sin_li] (~ tan (E) =1and cos™*(—8) = [r — cos™*B]and sin"*(—6) = —sin™*0)

sx=T+m-I]+ 3]

Zm

26. Question

Mark the tick against the correct answer in the following:

41 =
tan[Etan o
5 4

="



D. __

12

Answer

To Find: The value of tan(2 tan™?* )

FSE

1
5

Consider , tan(2 tan™*

| e

1
.. 102Gy =
;) =tan(tan (1_@2) p,

(v 2tan™' x = tan™¥(

2x
1—x=))

= tan(tan"’(TET) n %}
25

= tan(tan“(l—sz) - %)

= tan(tan"(l—sz) -tan~1(1)) (‘-‘tan(E)=1)
=y
= tan(tan‘l(ﬁ—i)]

= - —1 ., _tan—-1r* N
(tan™ x - tan~!y =tan™"(; +xy)

= tan(tan™ (;—;))

_13_5 =__7
tan(2 tan = 4) =

27. Question

Mark the tick against the correct answer in the following:

tanl 4?]:‘.’

-

-

cos

\

A_(S_\E.)

-~

B. (2“/;)

—

c.(s“‘ﬁ)

-



D. (q_’ﬁ)

Answer

To Find: The value of tan i(cos-lﬁrf )
3

+

Let , X = cos“l\'

w

w]

—~cos x =3

3

1 [
Now, tan E(cos-l‘_s ) becomes
3

1 [ 1 x
tan ~(cos—1L2 )= tan -(x) =tan =
2 3 2 2

_ [3-V5
3+y5
— [3—45 3—/5
= [—=x s
3+y/5 3-y5

28. Question

Mark the tick against the correct answer in the following:
, 13)

sin| ¢ —
a1

A.

| NS OV

0
| e

D. none of these

Answer

To Find: The value of sin(cos‘lz]

—13
Let, X = cos 13

=C0S X =



i 3 i
Now , sin(cos™*=) becomes sin (x)
b~

Since we know thatsin x = /1 — cos2x

. 3 :
sin(cos =) = Sin x =
)

|

29. Question

Mark the tick against the correct answer in the following:

33
cos| tan —]:".’
4

\

>
|t

| 4

O | =

D. none of these
Answer

To Find: The value of cos(tan™2)

Let x =tan~*

EoR R

3
=tan x =-
4

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

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

Therefore, Hypotenuse = 5

adjacent side _ 4
=2C0S X =—— =
2

hypotenuse

' -3 13
Since here x = tan 1_—1 hence cos(tan 1;) becomes cos x

3 4
Hence , cos(tan‘lz) =cosx =

30. Question

Mark the tick against the correct answer in the following:




-1

-

C.

D. none of these

Answer

To Find: The value of of sin {g - sin“l(%l)}

Let, x = sin {% — sin_l(_?l)}

= X =sin {r—_: — (—sin™? i)} (= sin™*(—B) = —sind )
= X = sin (§+ %)

= x=sin(F)=sin(;)=1

31. Question

Mark the tick against the correct answer in the following:

(1 14\
sm[—cos I—J:’.’
\ 5

(]

A %
2

B. :E
2

D. JI_O

Answer

i u 1 4
To Find: The value of sm(;cos'lg)
oy
Let x = cos lg
4
=C0s X =

ok 4 i o4 . ” r
Therefore sm(; cos~1-) becomes sm(; x),i.e sin (%)
] -

We know that sin (g) = |1-cosx

-
&

. x 1
SN \7) =5
) =3



32. Question

Mark the tick against the correct answer in the following:

r

tan " J] "cos

2sin™! Jl =7

>
| A

& H

~|g

D. =

Answer

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

Let, x = tan"*{2 cos(2 sin™* ;)}

=x =tan"{2 cos(Z(E))} (+sin (—E)= i)

=x =tan™3(2 cosr—;)

=S¥ = tan‘l(Z(g)) =tan'1= E (-cos (§)=§ and tan (E) =1)

33. Question

Mark the tick against the correct answer in the following:

|fc0t_l|~;—lJ:x then sin x = ?
L J

A. 1
26
5
B.
26
. 1
24

D. none of these

Answer
: . —1~1
Given: cot == X

To Find: The value of sin x

i -1
Since , x = cot—l?

—1 _ adjacent side
ot x=—=—+—~""""—
5 opposite side



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

. opposite side 5
=5In X = =7
hypotenuse V26

34. Question

Mark the tick against the correct answer in the following:

. =1 4l =53 |
sin 1[— +2¢0s 1‘ \/_ =7
2 | 2
7
2
B.m
c.3m
2

D. none of these
Answer

To Find: The value of sin"l("?l) + 2505—1(%!3)

Let, x = Sil’l_l(%l) + 2505*1(%?)

=X =- sin“(%) +2[g - cos‘l(%)] (= sin~*(—8) = — sin"*(8) and cos™(—6) = m —cos™%(8))
T 14

=>X=-(E]+2[?T——6]

=x=-()+2F7]

T S
=2X=-—+—
6 3
3n
= X=—
2
Tag:

35. Question

Mark the tick against the correct answer in the following:

1 41
tan” (—1)+cos [T
>

\

=
J




2n

Di——
3

Answer

To Find: The value of tan™*(—1) + cos_l(:,—:)

Let, x =tan"2(-1) + 605'1(5%)

=x =-tan" (1) + (T — COS_l(é))

(~ tan™!(—6) = — tan™%(8) and cos™*(—6) = — cos™(6) )

m T
SX=-2+ (=1
4 4

(]

w
4

36. Question

Mark the tick against the correct answer in the following:

n:ot(tan‘1 X +cot™! x)=2

w
|J|r—-

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™lx = —g)
=x=0

37. Question

Mark the tick against the correct answer in the following:

2 41
tan'1+tan = =9

A tan™ —
12

B. tan™" =
3

C. tan'2



Answer

To Find: The value of tan~! 1+ tan~ 2

Let, x =tan"'1+ tan‘lg

Since we know thattan™? x+ tan~ty = tan'l(f:'i;)

3
14—

= tan™! 1+ tan‘li 3 tan'l(l—%) = taf~* 2
a

38. Question

Mark the tick against the correct answer in the following:

a1 1
tan~'= +tan~' = =9
2 3

n =
3
w5
4
¢ E
=
5
B, =
3
Answer
To Find: The value of tan'1§+ tan"'i
— 1 -11
Let, x=tan "=+ tan " -
2 3
Since we know thattan™ x+ tan™'y = tan‘l(%)
1 Sy ™
= tan 1+ tan"!- =tan" (=) =tan"l1=-
3 1—(;)%) 4

39. Question

Mark the tick against the correct answer in the following:

2 tan_ll=“.’
3
]
A tan'Z
2
3
B. tan~' =
4
14
C. tan~'—
3

D. none of these



Answer

To Find: The value of 2 tan-l% ie, tan-1§+ ta"q;
Let, x =tan~! >+ tan~1=

3 3
Since we know thattan ™ x+ tan™'y = tan'l(f:':;)

n A
1 —4=
= tan"!1+ tan‘1§ & tan'l{l—a(—laT =tant

-G>*p

b | w

40. Question

Mark the tick against the correct answer in the following:

4 1)
cos| 2tan l—1=‘?

2
A3
5
B *
5
c. .
8

D. none of these

Answer

To Find: The value of cos (2 tan™* i)
Let, x = cos (2 tan‘lé)

e 5
=X = cos (tan ‘2—+tan 1-)

; i

Since we know thattan™ x+ tan™* y = tan 1(:_;:1')
1 1 E"‘i 4

= tan!—+tan"'- = tall_l(ﬁ) =tan™';

4
=X = COS (tan'lg—)

-14

Now , let y = tan <

4 opposite side
sfany=—=———"
y 3 adjacent side

By pythagorus theroem,
(Hypotenuse }2 = (opposite side }2 + (adjacent side )2
Therefore, Hypotenuse = 5

4
= cos (tan™! g )=cosy =

Ullm

41. Question

Mark the tick against the correct answer in the following:



-
/

h

128
D. none of these

Answer

To Find: The value of sin (2 tan™* g)

Let, x = sin(2 tan‘lz}

2x

We know that 2 tan™* x = sin™*(
1+x2

)

('2) 80 80
= = s5j in— 1= i
-E:)z) sin( sin (99)) 89

g o B
= X = sin(sin™(
1+(Q

42. Question

Mark the tick against the correct answer in the following:

11_
s |

sin[lsin'

12

25

A.

16

25

24

25
D. None of these

Answer

To Find: The value of sin (2 sin~* g)

Let, x = sin'l;:

i 4
=5INn X = -
5

We know that ,cos x =+/1 — sinZx

=JT@2



. . 14 P . 14 g
Now since, x = sin 1; ,hence sin (2 sin~* -) becomes sin(2x)
b= ]
Here, sin(2x)= 2 sin X cos X

=2X - X

ul |
wlw

24

25

43. Question

Mark the tick against the correct answer in the following:

If tan_l X =E — ran‘ll thenx =7?
;

>
1D | =

£ | =

D. None of these

Answer

To Find: The value of tan 1 x = E -tan™}

|

Now ,tan"'x =tan™1'1 - tan™ % (~ tan %= 1)

x=y

Since we know thattan™ x-tan™ y = tan™(

1+x

_Il

= tan"!1+ tan™? :

[N

i 3
1_

= tan'l(l—j) = tan
3

— -11
= tan~!x = tan 15

=2X=

(SR

44. Question

Mark the tick against the correct answer in the following:

If tan™ (1+x)+tan™'(1-x) == thenx =?

0w »
—
2] A

o
lJ||—l

Answer

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

big
2



Since we know thattan™ x+ tan™'y = tan“(%)

(1+x)+(1-x)

=tan}(1+x)+tan"}(1—x) = ta“_l(l—(ux)(l-x)

)

= tan~1(—2—
=% (1-(1—x'~’))
—tan-1(2

tan (xz)

Here since tan™*(1 + x) + tan"*(1 — -‘f)=‘§

= tan‘l(%) = %

—Y 2 — as T
= tan~*(3) = tan”*() (+ tan; = o)

&

:}—_}:00
=2

1l

= xi=—=

=]

=x=0

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

i il it &7 - <
If sin~'x <sin 1}-' :T then (COS L% +cos l}’]=r.’

>
A

w
wlA

0
a

-
g, 2%
3
Answer
. : 2
Given:sin™* x+sin~ty =?"

To Find: The value of cos™* x+cos™ 'y

- . - — rr
Since we know thatsin™* x+cos 'x =

Y T LI5S
= cos tx =—-- sin?

2 X

. T
Similarly cos™*y =—- sin™*

2 y

i = = L] = T =
Now consider cos ™ x+cos™y =7 - sin"'x + S - sin”'y

2n - o
= -[sin™"x+ sin”y]

=T -—
3



=
3

46. Question

Mark the tick against the correct answer in the following:

(tan'l2 + tan'1 3) =7

A T
4

w
&1

s
a

NN

D.m
Answer

To Find: The value of tan~! 2+tan' 3

Since we know thattan™ x+ tan™'y = tan‘l(i"';)

1-x)
-1 gl —1r 243
= tan™' 2+tan™' 3 = tan"" (=)
— _1i
tan (-s)
= tan~1(—1)

Since the principle value of tan lies in the range [0,7]
= tan"!(-1) ="%’T

47. Question

Mark the tick against the correct answer in the following:

Iftanl x + tanl 3 =tanl 8thenx =2

Al
3

| -

C.3
D.-5
Answer

Given: tan"!x+tan'3 =tan™'8

To Find: The value of x

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

Since we know thattan ! x-tan™ty = tan"*(H
] =i



8-3

e L e, B
tan ! x=tan" '8 -tan"!3 = tan (1+{8x3}

)
= tan‘l(z—sa)

=tan™'(3)

1
=X ==
5

48. Question

Mark the tick against the correct answer in the following:

If tan™!3x + tan~! 2x = L thenx = ?

D. l or-1

6

Answer

T

Given: tan ! 3x+tan ' 2x = p

To Find: The value of x
Since we know thattan™* x+ tan~*y = tan‘l(ix:'—;)

3x+2x
1-(3xx2x)

)

= tan~!3x+tan™! 2x = tan"*(

L 2 | 5x
tan™ ()

Now since tan~! 3x+tan™! 2x = %
tan !3x+tan"'2x =tan'1 (~ tan:—: =1)
= tan~}(——) = tan"1 1
1-6x<
Sx

= -=1
1-6x2

=6x% + 5x-1=0
1

=X =-0r x=-1
6

49, Question

Mark the tick against the correct answer in the following:

(4
tan < cos ~—-+tan

1:
L 5 J



f—
vy}

A ==
6
g. 17
6
c. 19
6
p. 23
6
Answer

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

Let x = cos™!

Wl

4 adjacent side
=200SX=-=="—
=]

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

Therefore , opposite side = 3

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

=X =tan~}

=W

— -1 5 13 12
Now tan {cos 1"—;+tan 1;} = tan {tan 1;+tan 1;}

x4y

Since we know that tan™ x+ tan™*y = tan™*(

)

1-xy
3 2
P

tan {tan‘iz - tan“é} = tan {tan“(l—*(?i-ﬂ))
4 3

= tan (tan™! (1—:)]

50. Question

Mark the tick against the correct answer in the following:

*1E:0
e

cos 19 +cosec

>
A

1A

0
w| A



b 28
4

Answer
To Find: The value of cot=9 + cosec‘iﬁ
4

—1 \'r41

Now cot™1 9 + cosec— 11— can be written in terms of tan inverse as
4

_ _y Va1 _
cot™19 + cosec 1"T—t.?m

Since we know thattan™* x+ tan~!y = tan_l(—:_)r:y)

> 1

4
T i 14 = e
= tan 1;+ tan~1- = tan ‘(—9—157))

S 1—(_;):;
T i

= tan (41)

=tan™}(1) = E

51. Question

Mark the tick against the correct answer in the following:

Range of sinl x is

A. [o.f |
2

D. None of these
Answer

To Find: The range of sin™! x

Here,the inverse function is given by y = f7(x)

The graph of the function y = Siﬂ_l(,t') 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)

|
sin X

Llm N

te| 3 &=

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



T
=351
52. Question
Mark the tick against the correct answer in the following:

Range of cos! x is

A. [0, m]

B. 0.3‘
2]

c: __‘T.El
2 2]

D. None of these
Answer

To Find: The range of cos 1 x
Here,the inverse function is given by y = f‘l(x)
The graph of the function y = 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 range of cos‘l(x)

I

f
-1.5 -1 -0.5 é 0.5 1 1.5

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

[0, ]

53. Question
Mark the tick against the correct answer in the following:
Range of tan'! x is

|

/

A, [0.

2] A

A

0
1
J]J
12 A
= ]



D. None of these

Answer
To Find: The range of tan'! x

Here,the inverse function is given by y = f~1(x)
The graph of the function y = tan‘l(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 [--325, —T—__:] o
=7, [2,2] and so on. Hence the range is given by

22

54. Question

Mark the tick against the correct answer in the following:

Range of sec’! x is

A. [OI ‘
2]
B. [0, m]
ud
c.[0.x]- {31;.

D. None of these
Answer

To Find:The range of sec™*(x)
Here,the inverse function is given by y = f~1(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)



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

A —'Ttﬁft
7 1
S
Bl
o "‘P_
P
e | —= 2| <0
22|

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)

-
2.._
. : | 0 : | %
2% 3 g _=& T ;g 3 2
2 p<-~4
24-

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



5,20 =10

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~(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 domain of cos™(x)

From the graph, it is clear that the domain ofcos"l(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~1(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 domain of sec™(x)



et J
J y-”-‘x

-2 =i -

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 -
[-1,1]

class24




