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Chapter: 2. Inverse trigonometric functions.

Exercise Miscellaneous

1. Find the value of cos™ (cos 13?”)

Solution:

Consider

G Rt
e ()
%)

2. Find the value of tan™ (tan %Tj

Solution:

tan™* (tan 7—”) =tan?| tan (27; —S—EJ
6 6
=tan’ —tan(5—”ﬂ
i 6

=tan*

=tan™

z
6

3. Prove 25in‘lE = tan‘lﬁ
5 7

Solution:
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Let sin‘1§= X
5

In 23in*1§:tanflﬁ
S 7

LH.S2sint S = 2tant2
5 4

=tan*

=tan!| =x—
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Solution:

Let sin‘li =X
17

. 8
sinx=—
17

2
= COSX = 1—(2)

17
_ [
289

15
17
stanx = 8
15
= X= tan‘lﬁ
15
sin? 2~ 2L
15

Now, let sin‘lg =y

=siny =

stany =



Infinitj»" .. Sri Chaitanya
Learn | Educational Institutions

3
= y=tan'=
y 4

3 4,3
—=tan"— .. 2
5 an 4 ()

s.sint

LH.S =sin > 1sint3
17

8 3 _
= tan_l P ta.n -1 —_ 1 d 2
TR [using (1) and (2)]

—tanl(32+45
60— 24

=tan‘l%:R.H.S

5. Prove cos* 4 +cos* L _ cos™ X
5 13 65

Solution:

Let cos™ + =X
5

= 5 K, =
I > 5 8
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-.cos™t 4. tan™* S (1)
5 4

Now, let cos™ 2_ y
13

= CoSYy = 12
13
=siny= S
13
5
stany=—
y 12
5
—vy=tan?—
y 12
-.cos™t 12 _ tan! S (2)
13 12

Let cos™ 33 _ z
65
33
= C0S Z=—
65

56
=C0S Z=—
65

56
stanz=—
33

=7 =tan‘1@
33

-.cos™t % =tan™ % ..... (3)

In cos™ 4 +cos™ 12 _ cos™ 33
13 65

L.H.S =cos™ 4 +cos™t 12
5 13
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= tan‘1%+tan‘1% [Using (1) and (2)]

3,3
21_4 12 1
1-

_ 2
= tan § 5
4 12

4 36+20
48-15

=tan

[Using (3)]
=R.H.S
6. Prove cos™ E+sin‘l 3_ =sin?t=— 26
13 5 65

Solution:

Let sin‘lE: X
5

= x=tan'=
s.sint

Now, let cos™ 12_ y
13
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12
= C0S = —
13
=siny= 12
13
5
stany=—
y 12
5
=y=tan" =
d 12
cos™t 1— =tan™ i ...... (2)
13 12
Let sint=—==1z
. 56
=sinz="—
65
33
= C0SZ=—
65
stanz = @
33
=N tan‘lﬁ
33
csint g6 (3)
65 33
In cos‘12+sin‘l§ = sin-lﬁ
13 5 65

LHS= . cos‘lE+sin‘l§
13 5

=, tan‘1£+tan‘ 3
12 4

[Using (1) and (2)]
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5 3
—+
10 12 4

=Sin‘1% =RH.S [Using (3)]

7- PFOVQ tan_lﬁ :Sin_li'i‘cos_l%
16 13 5

Solution:

Let sin‘li= X
13

] 5
=sinx=—
13
12
= COSX = —
13
stanx=—
= x=tant= ... (1)
h 5
ssint==tant= .. 1
o (1)

= Cosy =
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:siny—ﬂ
5

4

stany =—
y 3

4
= vy=tan'—
y 3

-.cos™ 3_ tan™ & (2)
5 3

Using (1) and (2) we have

R.H.S =sin‘1£+cos‘1§
12 5
=tan'—+tam™ 4
3
5 4
4 1273
=tan TN
1- —x—
12 3
_ tanl(15+48
36-20
=tan‘1§
16
=L.H.S
8. Prove tan’1£+tan’11+tan*11+tanfll:E
5 7 3 8 4
Solution:
-1 -1 -1 41
Let =tan*=+tan*=+tan* = +tan 8
1 1 1 1
—tant| 27 |ttant| 38
11 11
1-=x= 1-"x=
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=tan1( 7+5j+tan1( 8+3)
351 24-1

=tan™ 12 +tan™ 1
34 23

L1
23

=tan™ 6 +tan
17

—tan™

—tan™ %j

=tan'1

-Z_RHS
4
0. Prove tan' /x = = cos[ 1=X ,xe[0,1]
2 1+X

Solution:

Let x=tan’ @
= x=tano
=60 =tan/x
J1-x 1-tan’0

“14x 1+tan’@

tan " Jx =%c03‘1(1_xj

1+ X

R¢+szzlcosl(1—XJ
2 1+ X

0S 20

= %cos‘l (cos26)

=£><26
2

=0

=tan* VX
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10.  Prove cot™ VLtsinx+yl-sinx)_x XE[O zj
| Jl+sinx —+1-sinx | 2’ "4
Solution:
Here J1+sinx ++/1-sinx

J1+sin x —/1-sin x

(J1+sin X ++/1-sin x)2
(J1+sin X —+/1-sin x)2

(by rationalizing)

(1+sinx)(1-sinx)+ 2\/(1+sin x)(1—sin x)
1+sinx—1+sinx

) 2X
2(1+\/1—sm X)_1+cosx_ 2C0s 5

2sin x sin x 25in5cos§
2 2
_cot>
2
LH.S = cot! J1+sinx ++/1—-sinx
S J1+sin X —+/1-sin x
=cot™* (cot 5)
2
~X_RHS
2

11.  Prove tan‘l(

ﬁ+wﬂnmJ_Z 1 1
4

—Zcostx,———=<x<1
I+ X +4/1-X 2

«/5 <
Solution:

Put x =cos 26

= Hzlcos‘lx
2

LHS = tan‘l(

Frx e iex
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_ tan‘l(‘/lJr €05 26 —~/1—cos 29]

J1+¢0526 ++/1-cos 26
_ tan J2c0s? 20 —\[2sin? 6
J2c0s? 26 +/2sin? 0
_tan-! J2coso—+/2sing
J2cos@++2sing
_tanl(cose—sinej
cos@+sind
B tan‘l(l_tan 6’)
1+tané@
=tan'1-tan™"(tan &)
b4 r 1
=——-f0=—-=c0s Xx=RH.S
4 4 2
12.  Prove 9—”—gsin‘4=gsin4&
8 4 3 4 3
Solution:
L.H.S =9—”—gsin‘1l
8 4 3
O(n . 41
=—| =-sint=
4\ 2 3
- %(cos1 %) ....... (1)
Now, let cos™ = % =X
= COSX =
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2
=sinx= 1—(% =&

3 3

S.X=sin

L 22
3
= c0s ™ 1
3

= sin

L 22
3

L 22

. LH.S =gsin —2 =RH.S
4 3

13.  Solve 2tan™(cosx)=tan™"(2cosecx)
Solution:

Given, 2tan™ (cosx)=tan™(2cosecx)

2
= tan™ (10&?) =tan™' (2cosecx)
—c0s” X

2C0S X

———— = 2C0Secx
1-cos” x

2cosx 2
sinx  sinx

= COS X =Sin X

=tanx=1

=>Xx==

14.  Solve tan‘ll_—xzitan‘l X,(x>0)
1+x 2

Solution:

I . . e
N
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Given, tan™ I=x_Lonix
1+x 2

1
=tantl-tantx = Etan‘1 X

:>£=§tan‘lx
2

_ VA
=tantx==
6

A
= X=tan—

6
L
MG

15.  Solve sin(tan* x),|x| <Lis equal to

X 1 1

A) — (B) — C€) —

J1-x? J1-x? J1+ %2

Solution:

Let tany =x

. X
=siny=

1+ X2

Let tan'x=y

sy =sin‘1( X J
V1+ %2

=tan*x =sin‘1(

o

o)

16.  Solve sin™(1-x)—2sin™ x = %,then x is equal to

(D)

X

NG
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1 1 .
A0S B) 1S C)0 D) =
W03 B3 ©) (D) 3

Solution:

sin™ (1-x)—2sin™ x =%

= -2sintx= %—sin’1 (1-x)

= -2sin"' x=cos™*(1—x)

Let sin*x=46

=sinfd =x

=00s0 =+1-X°
s.@=cos™ (»\/1— X2 )

ssintx=cos™ («\/1— G )
From equation (1), we have

—2¢0s™* (\/1—7 ) =cos™ (1-x)

Put x=siny

—2cos‘1(w/1—sin2 y) =cos™ (1-siny)

= —2cos " (cosy)=cos™ (1-siny)
= -2y =cos ' (1-siny)

=1-siny =cos(—2y)=cos2y
=1-siny=1-2sin’*y

= 2sin’y—-siny=0
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=siny(2siny-1)=0

. 1
:>S|ny:00r5

x=0o0r x=

1 . .
But, where x = > does not satisfy the equation

Thus, x = 0 is the only solution

17.  Solve tan™ (ﬁj—tan‘1u is equal to
y X+y
Vs Vs Vs -3
A) — B) — C) — D) —
(A) 5 (B) 3 ©) 1 (D) 2
Solution:
tanl(iJ—tanlu
y X+y
X _x-y
=tan™ y Xty
141 X XY
i y )\ x+y
Fx(x+y)-y(x-y)
|0
y(x+y)+x(x—y)
y(x+y)
:,[an_l_x2+xy—xy+y2
XY+ YE+ X —xy
M2 2
=tan™ iziyz}tanll:%
i y




