NCERT Solutions Class 12 Maths Chapter 2

Miscellaneous Exercise

Question 1:

13
CosS——

cos™' [ ﬂ]
Find the value of 6 /.

Solution:

5 ( 137 ] e [ n‘]
cos™' | cos— |=cos™' | cos| 27 +—
6 6
=c0s [cosz}
6

Question 2:

tan ' [tan7—”]
Find the value of 6 /.

Solution:

tan ™' (tan 7—”) =tan'| tan (291' _5_7:]
6 f 6

—tan™ tanz}
6
-
. 6
Question 3:
o o . 24
2sin”' = =tan"' —
Prove that 5 7.
Solution:
3

sin~
Let
Then,

—=x:>s.inx=g
5 5
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Therefore,

Thus,

Question 4:

sin~
Prove that

[ﬁ’om ( 1)]

(ST [225 15
CoSX = (1—| —= | = J—=—
17 289 17

= oo B : 8
§in" —=x=S>sinx=—
Let 17 7
Then,
Therefore,
8
tanx =—
15
x=tan™ &
15
sin”' — =tan™ E
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< S :
sin gzy:>smy:

Now, let
Then,

Therefore,

Thus, by using (1) and (2)
LHS =sin~ ‘£+31
17

8
= tan' +ta

=tan"
|__

= RHS

Question 5:
12
Prove that

L4 4
COS —=X=COSx=—
Let 5 5

Then,

4
cos' —+cos” —==cos
5 13

-

5
3
4
j

48

65 .
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Therefore,
3
tan x = —
4
\c=‘[an"E
4
3
cos”'—=tan™' = sl
5 4 ( )
cos"'—=y:>(:0sy=—lE
Now, let 13 13
Then,
siny=—
Therefore,
tan y = —
5
=tan™' —
¥ 12
5
| =t yrd Ll 2
cos an” = (2)
Thus, by using (1) and (2)
L 4 412 13 45
cos —+cos —=tan" —+tan  —
13 4 12
3 5
4 4712
L 4 12
" _561
=tan | —
33

cos E=z:>cos:/:=—
Now, let 65 65

Then,

. [33}3 56
sinz=,l-| —| =—
65) 65
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Therefore,

Thus, by using (3) and (4)

L4 12 33
€os” —+¢€08 —=c0s  —
5 1 65
Hence proved.
Question 6:
cos"E+sin"'§—Sin"&
Prove that 13 5
cos"E— :>cosv~—E
Let 13 4 o]
Then,
12} 5
siny=,]1-| —| =—
13 13
Therefore,
tan y=—
—‘[au_Li
s 12
cos™ -2 = tan™ > (1)
3 12
sirf'——xﬁsin;::—é
Now, let 5
Then,

Therefore,


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

sin”’! b z=>sinz=
Now, let 65

Then,

Therefore,

. 156
sin E:tan — (3)

Thus, by using (1) and (2)

LHS =cos %+51 4

5
i3 43
= tan —+t -,

4

E
4

12 4
[20+36

=sin~ — [Using (3)]
= RHS
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Question 7:

tan
Prove that 16

< ap D : 5
sin. —=x=>sinx=—
13 13

)
cosx=,/l-| —
13

Let
Then,

_12
13

Therefore,
tanx =—
x=tan™ >
12
o 5
sin” —=tan= —
12
cos”' 2 — COS o
Now, let 5 + 4 5
Then,
siny = l—(ijz —
5 5
Therefore,
tan y = —
4
=tan~' —
£ 3
2 B il
cos —=tan —
5 3

Thus, by using (1) and (2)
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RHS =sin~ ]i+cos E
12 5
=tan~ litha 24
12 3
sS4
= tan ' 2 3
=tan'| —
6
=LHS
Question 8:
tan ' —+tan ' —+tan" —+t£m'il
Prove that 8
Solution:
LI—LS‘=tan"é+tan‘11+tan“—+tan‘1é
5
1 1 1 1
3 — -
—tan?| 2L |4+tan"'| 33
1 1 1 1
o i
5 7 33
=tan ' 2 +tan ' i
34 23
o[ Jran ()
= tan +tan
17 23
6,11
- al 17 23
= tan Tl
17 23
= tan E
325
=tan'1(1)
-
4
= RHN
Question 9:
_1\/_ 1 ~1 l_,r
tan™' Vx =—cos™ | — |,x €[0,1]
Prove that 2 I+x )
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Solution:

Let x=tan’ 0
Then,

\/;:tanﬂ
6 =tan ' /x

Therefore,
[1—x _1-tan’0
1+x | +tan® 0
=cos 20
Thus,
RHS = l(:05" (l—_x]
2 1+x

= %cos" (cos20)

=lx29
2

=0

=tan~' /x

=LHS

Question 10:

\/l+sinx+\/l—sinx] x [ n’]

-1
G =—,X€
Prove that {\/HSinx—\/l—sinx 2

Solution:

- - 2
{\fl+sinx+\/]—sinx]_ (\/l+smx+\fl—smx)

= : (by rationalizing)
(\/1+sinx:)2 —(\/l—sin x)

- (L+sinx)+ (l—sinx)+2\/(l +sinx)(1-sinx)

- l+sinx—=1+sinx

 —
2(1+\!] —sin” x)

\/1 +sinx — \/l —sinx

l+cosx

2sin x sinx

2cos? >
2

. X X
281N —cos —
2 2

X
=got—
2
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Thus,

J1+sinx =1 —sinx

=cof4[cot5}
2

LHS_cot_|{\/l+sinx+\/l—sinxJ

b= ol SO B B

Question 11:

<x<l

—cos” x,———
Provethat {Jl+x+\/l <] Z 2 2

Solution:
x=cos29:>9=lcos-'x
Let 2
Thus,
LHS =g | NI E NI X
yi+x+1—
— V1+c0s20 —+/1-cos26
J1+c0s 26 ++/1-cos 20
—tan™] V2co0s?0 —/2sin’6
J2cos’ 0 +\/25in26.
! [ Y2058 ~V2sing
V2 ¢os8 ++/2sin8
= tan M]
cosB +sinf
_la.n'l 1—131‘18)
1+tan6
=tan '1-tan ' (tan6)
T,
4
r 1 4
=———C0S X
4 2

= RHS'
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Question 12:
9t 9 . 4

in 1
Prove that 8 4 3

1 1
7]

COS —=X=>COSX=—
Now, let 3

Therefore,

Hence proved.

Question 13:

Solve 2 tan ' (cosx) = tan”' (2cosec x) '

It is given that 2tan ' (cosx) = tan™' (2cosec x)
2x

2tan”’ = tan™"
an (x) an .

Since,
Hence,
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1—cos” x

2c0sx
=
l1-cos“ x

2 )
= tan”' [ﬂ] =tan"' (2cosec x)

] = (2cosec x)

2cosx 2
sin“x  sinx
= COoSX=sInx

=tanx=1

=>tanx=tan%

Therefore,

V1
X=nw+—
4, where neZ .

Question 14:

an_l I__X = itan_l x,(x > 0)
Solve 1+x 2

_ tan]x—tan‘yztanlu
Since 1+ xy
Hence,

I-x 1
:Ptaﬂ_l—:_tan"x
I+x 2

A p 1 ~
= tan"' 1—tan Ix:Etan Ly

T 3,
= —=—1an"x
4 2

:>tem"x=E
6
:>Jr:tan£
6
= !
\/5

Question 15:

Solve Sin(tan” x),lxl <15 equal to

X l 1

(A) 1=+ (B) V1-+° (©) N1+ D) i+
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Let tany=x
Therefore,

Now, let tan x=y

Therefore,
y=sin"' [ s ]
V1+x?
Hence,
tan™' x =sin™" [ 2 }
V1+x?
Thus,

sin (tan™" x) = sin [Sin_l [\/l%x N

X

V14 32

Thus, the correct option is D.

Question 16:

sin™ (I —x) —2sin” x = 4

Solve: 2 , then x is equal to
0,2 1+
(A) 2 (B) 2 )0

l

T | A=
L sin (l—-x)—2s8in x=
It is given that (1-x)

= sin™' (1-x)—2sin™ x:%
= -2sin"' x :%—sin" (1-x)
= —2sin” x=cos™ (I—-x) (1)

Letsin x=y=siny=x

Hence,

1
(D) 2
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cos y =1-x’
y=cos” (\;‘l —xz)

sin'x=cos 'vVl—-x

From equation (1), we have
—2co0s™ y1-x* =cos™' (1-x)

Put x=siny

= —2cos™ y/1-sin’ y =cos™ (1-sin y)

= —2cos ' (cos y) =cos ' (1-siny)
= -2y =cos”" (lwsin y)

= 1-sin y =cos(-2y)

= l-siny=cos2y

= 1-siny=1-2sin’y

=>2sin” y—-siny=0
=siny(2siny—1)=0

=siny = 0,%
Therefore,
szl
2
=L
When 2, it does not satisfy the equation.

Hence, x =0 is the only solution

Thus, the correct option is C.

Question 17:

tan l(éj—tan" i
Solve Y X+ is equal to
n n

(A) 2 (B) 3 )

g

(D) 4
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Solution:
L
tan'l(ij—tan"—x_y:tan'1 F by

y X+y MES Bl
] YN\ x+y

_JC(JC+ y)—y(x—y)

| )

=4 y(x+y)+x(x-y)
y(x+y)

= tan '

x*+xy—xy+y*
xy+ 3y +x°—xy

Thus, the correct option is C.
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