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Chapter-2
Exercise- Miscellaneous

NCERT Math Class 12

Find the value of cos™ [cos 1%)

Given that cos™ (cosm?nj f

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

4 137:] 4 ( ch
..COS | cos—— |=cos | cos| 2w+ —
6 6
=cos ™! (cos Ej _Ie [0,7]
6 6

Hence, cos™’ (cos 13_71) -
6 6

Find the value of tan™ (tan%j.

on (1)
an tan —
6

(For tan’!(tanx) type of problem we have to always check whether the angle is in the

principal range or not. This angle must be in the principal range [—g,g}

So here, 7—7[95 —E,E
6 22

Now, tan™' (tan %t) can be written as,

_1( 77[}
tan tan —
6
=tan"' [tan(n + Eﬂ
6



—tan™| tan ™ | where, Zu| -2 T [since, tan(n+x) = tanx]
6 6 22

_r
6
. n T
Hence, tan™ | tan— |=—
(%)%
Prove that 2sin™ 3 =tan"! ﬁ
5 7
LHS =sin_1§+sin_12
17 5
=tan"! +tan! assin_lgztan_1
172 - 8? 5232 b b —a?
2 43
=tan —+tan —
4
8 3
15 4 x+y
—tan”'| 134 astan1x+tanly=tanl( j
l—ﬁxé 1-xy
L 15 4
32145 77
_m - 15x4 _tan-1| 66
“E Viska—sxa | ™ |36
15x4 60
=tan_IE=RHS
36
Prove that sin™ 8 +sin”! 3 tan~! 7
17 5 36
.8 .3 477
sSin  —+4sin —=tan —
17 5 36

Let sin™' g =X.
17

Then, sinx = 1—8

18 15
=cosx=,(l-| —| =—
17 17

8 48
Stanx=—=>XxXx=tan —
15 15



= sin”' 3 tan~' R (1)
17 15
3
Let sin'==y.
5 y
. 3
Then, siny ==
5
= CcOoSy = 1—(2)2 —ﬂ
Y 5 5
tan —§:> =tan”! 2
=Y 4
= sin”’ 3. tan™’ 3 (2)
5 4
Now,
L.H.S.=sin"! — +sin 1%

1

=tan"' %-‘r tan” % Putting the value from equation (1) and (2))

8,3
—tan ' 124 Since, tan”'x —tan”'y=tan"' =3
§ .3 .
I——x Y
15 4
i 32445
6024
477
=tan —
36
=R.H.S.

Hence Proved.

Prove that cos™ 4 +cos! 12 _ cos™! 33
5 13 65
4 12
LHS =cos!'—+cos'—=
5 13

o f52—42 137127 »
=tan +tan  ——— as cos
4 12

43 45
= =tanlz+tanl—




3 5
1 1 X+y
—tan"'| 412 astan”' x+tan”' y= tan”' [ J
1— 3 % el I-xy
4 12
36+20
56
o 1 4x12 o120
B 12-3x5 | A 53
4x12
=cos™! L I:as tan™! 4_ cos”! L}
56° +33? b Ja* + 1
= =cos 33 =cos™! 2 =RHS
\4225 65
Prove that cos™ 12 +sin”! 3 sin™! 6
13 5 65
412 . 43 . 56
cOoS —+sin —=sin —
5 65

We can also solve this problem by using the identity Sin(A + B) = sinA cosB + cosA sinB
Let sin™ 3. Aand cos™ 128 B
5 13

So, sinAzi and cosB:2
5 13

Hence, cosA = 3 and sinB = El
5 13

As R.H.S. is sin”! we will use sin (A+B)
. sin(A + B) =sinAcosB + cosAsinB

4 12 3 5 48 15 56
=—X—4+—-X—=—X—=—
5 13 5 13 65 65 65
Thus A+B= sin_lﬁ

65
=R.H.S.

Hence Proved.

Prove that tan™ 63 _ sin”! > +cos™! 3
13 5
RHS =sin™ i +cos™! é
13 5
2_ 72 [2 =2
=tan" ; +tan! 3 ascos™! 4_ tan ™! uand sin”! a_ tan”!
13 - 52 3 b a b b —d’



= =tan +tan~ —
3
S .,.4
—tan"'| 123 astan_lxtan_ly=tan_l(x+yﬂ
l_ixf 1—xy
12 3
12+48
63
= —tan”! 12x3 a1 92 _
tan Tox3—5x4 tan T RHS
12x3
Prove that tan‘ll+tan‘1l+tan_ll+tan_1l:E
5 7 3 8 4
L.H.S.=tan™ 1 +tan™’ 1 +tan™’ 1 +tan™’ 1
5 7 3 8
1 1 1
—+— —+— .
=tan"' 7 4 tan' 38 Since, tan’lx—tan’ly:tan’l—y
1 1 1-xy
I——x— I——x—
3 38
=tan"' Y
— 24 -1
tan-! 11
=tan —+ t =
23
! il
=tan —+ tan —
23
6 11
—tan' A7 23 Since, tan_lx—tan_lyztan_l—y
6 11 l—Xy
_7X7
17 23
1 138+187
=tan ——
391-66
_tan_1325 T

———tan'l==
325 4
= R.H.S. Hence Proved.
-1 1 -1 1 — X
Prove that tan'\/x = —cos™'| —= ,xe[0,1]
2 1+x

LHS =tan™ \/;zéxﬁan_l \/;=%><2tan_1 \/;
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10.

11.

11.

Lol 1-(Wx)?
1+ (W/x)?

= lcos_1 (l—_x) =RHS
I+x

Prove that cot‘l[

\/1+sinx+\/1—sinxJ x ( n]

==,X€
\/l+sinx—\/1—sinx ’

2
cot™! [«/1 +sinx + «/1 —sinx J X

\/1 +sinx — \/1 —sinx

2
\/1 +sinx + «/1 —sinx ]

\/1 +sinx — \/1 —sinx

Consider, (

On Rationalizing, we get,
(\/1 +sinx + \/1 —sinx )2
7 (\/1 + sinx )2 - (\/1 —sinx )2

B (l + sinx) + (1 - sinx) + 2\/(1 + sinx)(l - sinx)

1+sinx —1+sinx

2(1+\/1—sin2) - ZCOSZ% 2
DT TR T
2 2
Now,
LHS. = cot”! [\/l +8inx + «/1 —sinx ]
\/l +sinx — \/1 —sinx

=cot! (cot EJ X -RHS.
2 2

Hence Proved

Prove that tan™ Nitx-Vi-x L s x,—
Ji+x+41-x) 4 2
LHS —tan-!| MHX=NT-x
VI+x+41-x

_tanl[\/l+cosy —\/l—cosyJ

\/l+cosy+\/l—cosy

_ 2
as2tan' x =cos™! ! x2
1+x

[Let x = cos y]



12.

12.

\/200$2y—\/281n2y
=tan 1 2 2
\/200s2y+\/2s1n2y
2
J2cosZ —2sin* 2
=tan! 2 2
\/Ecoszy+ 251n2§
l—tanl
=tan" 2
1+tan1
2
tanE—tanX X
=tan! 4 2 =tan! {tan[——Z
1+tanE.tanZ 4
2
=§—%=§ %cos x=RHS
Prove that ~—— — Zgin™" 1 - 2sin’1 M
3 4 3
9t 9 9 . 242
— ——sin_ —=—sm —_—
8 4 3 4 3
NESE Ry . -1
8 3
O(m a1
=—| —-sin" —
4\ 2 3
9 a1
=—|CcoS — |ieiiiiiinnnnnnnlEal(l
4[ 3) (1)
Now, Let
1 1. ?
cos §=X.Thencosx:§:>s1nx= 1-|=| =
a2\ N
X=slnT —— =c0s —=sin  ——
3 3 3
LHS. = 2si -12[
4
=R.H.S.

Hence Proved

[as1+cosy 2cos’ %andl cosy = 2sm2)3/}

)

[dividingeachtermby«/z cos %}



13.
13.

14.

14.

15.

15.

Solve for x : 2tan™! (cos x) = tan™! (2cosec x)
Given that 2tan™! (cos x) = tan™! (2cosec x)

1 2cosx _
= tan™’ ——— |=tan '(2cosecx)
l1—cos” x
2cosx
—— =2cosecx
sin” x
2cosx 2

sinx sinx
. )
= 2sinx.cosx—2sin“x=0

=2sinx=0

=" = 2sin.x.cosx =2sin’ x

= 2sinx(cosx —sinx)=0

or cosx—sinx=0

But sin x # 0 as it does not satisfy the equation

S.cosx—sinx=0

) T
LX==
4
1-x 1
Solve for X : tan”' —= = —tan
1+x 2
g 1=X 1 —1
tan ——=—tan X

1+x 2

] o .
— tan 'l - tan lx=5tan 'x
T 3
—> —=—tan X
4 2
-1 T
=>tan x=—
6
T
= X=tan—
6

T
Hence, x = g

sin(tan' x),|x| < 1is equal to
(A) =
1-x*
1
©)

N1+ x2

Given that : sin (tan™! x)

. . X
=Ssin| Sin
( 1+ x? J

= cosx=sinx

“x,(x>0)

(B)

1-x
X

N1+ x2

(D)

2
{asZtan_1 x=tan"" x2 }
1-x

=tanx =1

1 a

Ja* +b?
8

astan ' = =sin~

SRS



16.

16.

X
- V1+x2

Hence, the option (D) is correct.

sin”'(1-x)—2sin"' x = g , then x is equal to

1 1
(A) 0.5 (B) 1.2

(©)0 (D) %

The correct option is C
Explanation: sin™'(1-x)-2sin"'x = g
Now we will put Now, we will put x= siny in the given equation, and we get,

sin”' (1—siny)—2sin”'siny = g

= sin~' (1-siny) -2y :g

= sin™’ (1 = siny) = g +2y

= 1—siny = sin{% + 2yj

= 1 —siny = cos2y as sin (g + xj = COSX
= 1-cos2y=siny

= 2siny =siny

= siny(2siny - 1) =0

= siny =0 or 1/2

~x=0or1/2

Now, if we put x = %, then we will see that,

L.H.S. =sin™" (1 - lj —2sin”! l
2 2

=sin"! l —ZSin_ll
2 2

- _IT,T_RHS
6 2



17.

17.

Hence, x =% is not the solution of the given equation.

Thus, x =
tan~' (fj —tan"' 22 is equal to
Y xX+y

AL B) T

(A) 5 (B) 3
3n

o)X D) 2=

( )4 (D) 1

tan~! g tan™! Rl
Yy x+ty

X X7y
- + —
=tan'| 2L XY astan_lx—tan_lyztan_l(x y
145X 1+xy
y Xty
_x(x+y)—y(x—y)
=tan"' y(x+y)
y(x+y)+x(x—y)
y(x+y)
_ tan™! x2+xy—xy+y2}
2 2
XY+ Y X" —xy
.2 2
+
=tan”' x2 yJ
[ X"+
—tan'1=2
4

Hence, the option (C) is correct
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