Mathematics
(www.tiwariacademy.com)
(Class 12)
Miscellaneous Exercise on Chapter 2
Question 1:

Find the value of cos ™! (cos ISTR)

# Answer 1:
. _ 13
Given that cos™?! (cos Tn)

We know that cos™! (cos x) = x if x € [0, 7], which is the principal value branch of cos™'x.

4 ‘cos™t (cos BTN) = cos! [cos (27? + g)]
= oyt (cos g) = % € [0, 7]

131!) ™
Y

Hence, cos ™! (cos—6~ =
Question 2:
Find the value of tan™?! (tan %I)

g Answer 2:
. - 7
Given that tan™1 (tan ?n)

We know that tan™! (tan x) = x if, x € (— % ] g), which is the principal value branch of tan 'x.
7m T

. -1 - -1 W

sotan (tan 3 ) = tan [tan (n + 6)]

= tan™?! (tang) =

7
Hence, tan™! (tan H) = %

Question 3:

Prove that Zsin‘lg = tan~! %.
g Answer 3:
913 _ -1__3 -18 _ -1_@a
LHS= 2sin == 2tan =52 [as sin™" - = tan W]
3 2 X% 2%
= 2tan~1— = tan™! as 2tan”'x = tan™!
1 3 2 1 S xz
-(3)
E 3 16
e -1 2 - 1w ) = 1_ =
=tan”" | g | = tan (zx 7) tan RHS
16
Question 4:
Prove that sin™! — + sin~12 = tan~12Z.
17 5 36
g Answer 4:
LHS = sin™?! 8 +sin~t 3
- 17 5
tan™1 e +t‘13 ["1at‘1a]
= tan ! —+ tan"1 —— as sin 1= =tan ™l ———
V172 — 82 /52 — 32 b b2 — a2
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= tan~ 1£+ tan -13
15 4

Xt
= tan™?! 15 4 [as tan~'x + tan~'y = tan™?! ( & )]

1—xy
15 4

32+ 45

-1 15 x 4

15x4-8x3
15 x 4

b IR
= tan 36—RHS

=1,

= tan = tan

c\|o ~

[==]

Question 5:

—14

_112
Prove that cos E + cos™ — = cos

€. Answer 5:
12

4
LHS = -1o e
cos z + cos 13

_1V132-122
an” ———

-1

a

TR

[CI.S‘ cos

X Ty

[as tan~'x + tan~'y = tan™! (
1. —ixy

a b
=cos ! — [as tan ¥ =+="cos? —]
V562 + 332 b Ny
33 33
= cps ¥ = cos™!— = RHS

4225 65

Question 6:
Prove that cos ™! i—z + sin

£ Answer 6:

LHS = cos™! 2 + sin™1 a
- 13 5

1\.’132—122 - 3
— Yt tanT  ——
12 52 _ 32

156
65

13
12 = 5in~
5

= tan™

% _1VbZ-a I
12 = tan 1T and sin™!

(S [~

[CIS cos

TR

x-t
——§‘ [as tan"'x + tan~'y = tan™! (1 — x);)]
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20+ 36
= tan~t|——12X4 _|_ tan‘15—6
12x4—-5x%x3 33
12 x 4
sin~1 29 [as tan‘la sin~1 g ]
p— —_— — = 5I —_—
\4562 + 332 b -\,‘az + b2
=i 25 = sin‘1§ = RHS
\4225 65
uestion 7:
t 7
Prove that tan~ 122 = sin~1 = 4 cos~12
16 13 5
g Answer 7:
5 3
— e =TT e
RHS = sin 13 + cos z
— FgL___ —1Y5%-3% ~iB _ i ¥D = e e,
= tan™! ===+ tan = [as cos™' = tan and sin”! - = tan W]
5
=tan™' —+tan™' -
an~ 12 + tan 3
+ x+
= mn’1 2 3 [as tan"'x + tan"ly = tan™! (1 . )]
—xy
12 3
15+ 48 o
_ -1 12 x 3 _ -1
= tan T2x3—-5x4 = tan 16—RHS
12x 3
Question 8:
Prove that tan‘ig +tan" =+ tan 1=+ tan 1% ==
# Answer 8:
LHS = tan™? L + tan™?! L + tan™?! - + tan‘11
5 7 3 8
1 1 1 1
etz zt+3 x+
= tan~t |—2-" | + tan~1 |38 as tan™1x + tan~ly = tan™? ( . )
577 378
74+5 8+ 3
e -1 5x7 =1 3IxX8
= ten 5x7—1x1 ritan l3x8—1x1
3 5x7 3x8
L2 T e 11
= tan §+mn §=tan ﬁ_l_ tan ﬁ
[ 6 + 11 "
17+ 357 x
tan~1|—Z_23 [as tan~lx + tan~ly = tan™?! ( 2 )]
1 — 6 x 11 1 =y
5 17 © 23
- M 138 + 187
-1 17 x 23 _ -1
tan " 197 %23 —6x 11|~ 9" (391—66)
| 17 % 23
= g —1325—t -11 =" _ pys
= HEL Tagp s L TLERT
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Question 9:

1y = Lpps~i{L=
Prove that tan™'W/x = ~cos (1+x) ,x €[0,1]
g Answer 9:

1 1
LHS = tan " Wx = 7% 2tan~Wx = =% 2tanWx

_ - 2
= lms‘1 ﬂ [as 2tan~1x = cos™! [l_xz]
=Zcos™1 (ﬂ) = RHS

2 1+x

Question 10:
Prove that cot ™! (
€ Answer 10:

\/1+sinx+\/1—sinx)=Cot_1 J1+COS(%_x)+J1_COS(%_x)
V1 +sinx — V1 —sinx Jl+cos(%—x)—\/1—cos(%—x)

[Letg—x=y]

M+m) =% e (D,E)

Vitsinx—Vi-sinx/ 2

LHS = cot‘l(

t_l(\/1+cosy+\/1—cosy)
= ¢p
J1+cosy— /1 —cosy

(JZCOSZ%+J23in2%
= cot™?!

2y _ . 2 Y
JZCOS 3 JZSITI 3

[as 1+ cosy = 2cos? gand 1 — cosy = 2sin? %]

ﬁcos%+ \/Esin%
= gof >

\/icos%— \/Esin%

hi
= cot~ (1 i Z::% [Dividing each term by \2cos %]
tanE+ tans
= cot™ - t:n%.tarf% =cot™! [tan (g-i-%)]
-t oG- (oY) -5 G oD -5
T T T

=e(ow) las 5 —x =]
. % — RHS

Question 11:

i -1 Vitx—V/1-x ._E_l -1 _i
Prove that tan (—JH—xhﬁ——x) =, T 5C057x, " <x<1.
g Answer 11:
1+x—-+v1—x
LHS = tan™? (\/ v )
Vi+x+vVli-—x
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[Let x = cosy]

, _1(J1+cosy—J1—cosy)
an

\/1+cosy+\/1—cosy

(JZCOS?“ - Zsinz%
-1

= tan [as 1+cosy = 2cos?Zand 1 - cosy = Zsinzz]
Yy . 2 2
2cos 2sin 3
VZcosZ 5 = \/-sm—
= tan ™t
\/fcos + \f_sm—
1-— tan y
=tan™?! —— [Dividing each term by V2cos —]
14+ tan 2
tan tan T
=tan™?! y = Fan= [tan( y)]
1+ tan— tans ) 4 2
Ty T
=Z—§—Z—§COS x—RHS

Question 12:

Provethar e — st 3L = Tsip 22
8 4 3 4 3
£ Answer 12:
LHS—gn 9__11_9(71 ,_11)
—g 2t 3T\ 3
9 1 T
= g & =y g e &
—4(6‘05 3) [as sin~x + cos™x 2]
9f  _V3%—12 I ., Vb:—a?
= 7| sin 5 as cos™! - = sin =
9 V8\ 9 2V2
= —(sin122) = = (sin~1 222 ) = RHS
4(sm 3) 4(sm 5 )
Question 13:
Solve for x: 2tan™'(cosx) = tan™*(2cosecx)
# Answer 13:
Given that 2tan™(cos x) = tan~(2cosec x)
=1 -1( 2cosx )—t ~i(2 ) [ 2tan = b Zx]
an™ (T ) = tan”!(2cosecx) |as 2tan”x = tan™t ——
2cosx
= ————— = 2cosecx
1 —cos*x
Zcosx_ 2

= 2sinx.cosx = 2sin®x

sin?x  sinx
= 2sinx.cosx — 2sin?x =0 = 2sinx(cosx —sinx) =0
= 2sinx =0 or cosx —sinx =0
But sin x # 0 as it does not satisfy the equation
~cosx—sinx=0 =cosx=sinx =tanx=1
T

.'.x.:z
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Question 14:
Solve for x: tan 1% = Ltan~1x, (x > 0)
T+x 2

# Answer 14:

Given that tan™1 =% = 2 tan—1x
1+x 2
-1 -1 1 -1 -1 -1 qf*—¥
=>tan 1—tan " x =-tan”x [ tan” " x —tan” "y = tan ( )]
2 1420
50 3 tan™?! =2 = it
—=—=tan " ‘x —=1an ~x
4 27[ 6
= tan (g) =
1
LX= —
V3
Question 15:
sin(tan™1x),|x| < 1 is equal to
x 1 1 x
A Fie B = O= D) 7w
€ Answer 15:
Given that: sin(tan™'x)
= sin (sin‘l L) astan~1Z = sin1 L]
Nopa: b V@
x
I+ a2
Hence, the option (D) is correct.
Question 16:
sin™'(1 —x) — 2sin"'x = % , then x is equal to
(A0, 5 (B)1, 5 (©0 (D) 3
£ Answer 16:
Given that sin (1 — x) — 2sin™1x = g
Letx =siny
T
s~sin”!(1—siny) — 2y = S
T
= sin"1(1 —siny) = T 2y
= 1—siny = sin(E+ Zy)
2
= 1 —siny = cos 2y
= 1—siny =1— 2sin?y [as cos2y =1 — 2sin?y]
= 2sin’y —siny =0
= 2xP—w=0 [as x = siny]

=2x2x—-1)=0

=x=0 OR ==
x x2

1. ; ; ;
But x # S asit does not satisfy the given equation.

~ x = 0 is the solution of the given equation.
Hence, the option (C) is correct.
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Question 17:
tan™" G) — tan‘lg is equal to
3 ®3 ©7F -2
€. Answer 17:

x x -
tan™! (—) —tan™! 4

Yy x+y
X x-—y

x —
= tan™?! % [as th 1k —ton "y = tan 2 ( L4 )]
1+Zx Ly

y o x+y
[x(x+y) —y(x—y)
1 y(x+y)
yx+y)+x(x—y)
L yx+y)
x%+xy — xy + y?
xy +y2 +x%2 —xy
L2+ y?

| x% +y?

= tan~

1

= tan™

= tan™

T
=tan 11 =-
4

Hence, the option (C) is correct.
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