NCERT Solutions for Class-XII Maths

Chapter-1
Exercise- 2.2

NCERT Math Class 12

Prove that 3sin! x =sin'(3x - 4x° ), x [—%,ﬂ

Let sin"'x = 0, then x = sin 6. We have,
RHS = sin™! (3x - 4x*) = sin”! (3 sin 0 - 4sin> 0)
=sin! (sin 30) = 30 = 3sin"'x = LHS

Prove that 3cos™'x = cos™(4x® — 3x), x € B,l]

Letx=cos 0

Then, Cos™' =0

Now, R.H.S. = cos!(4x? - 3x)
= cos™!(4c0s’0 - 3cos 0)

= cos (cos30)

=360

=3cos'x

=L.H.S..

Hence Proved

Prove that tan”! =+ tan™' — = tan™'
11 24 2
LHS =tan"! 2z +tan”! 7
11 24
2.7 48+77
_ 11 24 |_ - 11x24
B P R R ST
11 24 11x24
=tan”' 48+ 77 =tan™' E =tan”' l = RHS
26414 251 2
Prove that 2 tan™! %+ tan™! l =tan! %



4.

L.H.S.= 2tan! % +tan”!

. -1 -1 -1 Xty
since, tan X +tan 'y =tan 1—
— Xy

=R.H.S.
Hence Proved.

Write the function tan ,x # 0, int eh simplest form.

RV
X

2
Given function tan™ Nl+x -1
X
Let x=tan0
NEx? -1 L WIl+tan?0 -1
Stan ——=tan ————
X tan O

—tanl(sece_lj tan”! (l—cosﬁj
tan 0 sin 0

2sin? 9 0
=tan"! -2 =tan"! (tan Ej



write the function tan™

9

x2 -1

x|>1, in the simplest form.

tan~!

1
x| >1
Jx? =1 |

Let us take x = cosecOn 0 = cosec™'x

[We done this substitution on the bases of identity sec?0 — 1 = tan®0]

1 1
Therefore, tan™ —tan " ————
x* -1 Jcosec’d —1
1
=tan ' —— =tan"' (tan) =6 = cosec 'x
cotd

. . 1- . .
Write the function tan™' /ﬂ ,Xx <1, in the simplest form.
1+ cosx
. r y. 1-
The given function is tan~! tan™" /ﬂ , Now,
1+cosx

.2 X
4 [l=cosx v 2sin 9
tan =tan

1+cosx 2cost X

2
—t -1 2 X _ -1 X _x
=tan tan"— [=tan | tan— |=—
V 2 2 2

) ) [ cosx—sinx
Write the function tan 1(—

_1( cosx —sinx
tan” | ——
COSX + sinx

: ,0< x <, in the simplest form.
cosx +sinx

Dividing by cos X,
sinx
1-—
=tan "' | —COSX
Sinx
I+
cosX

~tan”! 1—tanx Q sinx fanx
1+ tanx )’ COSX



10.

10.

=tan”' (1)—tan"' (tanx) [Q tan"'x —tan"'y = tan "' = }

1-xy
T
==-x
4
_if cosx—sinx | =
Hence, tan™' | ————— |==—x
cosx +sinx ) 4
Write the function tan™ <, in the simplest form
a’ —x
The given function is tan™ =
a’ —x

Letx=asin0
X _ asm@ ] asmG
— = —tan!
Ja? —x? a’-a’ sm a1 —sin’ 9
x
a

=tan_l(as%neJ—tan (tan0) =0 =sin ™"’
asin 0

s tan”!

2
o

"R o2 ,Cl>0;_—axi,
a’ —3ax \/g \/g

Write the function in tan‘l[ the simplest form.

[ 3a’x —x’
an S 7
a” —3ax
X 1 X
Put x =atand = = =tand =0 =tan ' =
a a

Now,
L[ 3a%x —x° _,[ 3a*.atan® —a’tan’0
tan | —————|=tan 3 2. 2
a’ —3ax a” —3a.a“tan“0
o 3a’tand —a’tan’0
=tan 3 )
a” —3a’tan“0

~tan”! 3tanf — tan’0
1—3tan’0

=tan”' (tan30) [Q M 39}

1-3tan’0
=30

X
=3tan' =
a



11.

11.

12.
12.

13.

Ans.

14.

14.

Find the value of tan™! {2 cos(z sin”! %ﬂ

The given function is tan™ {2 005[2 sin”! %ﬂ

stan™! {2 cos(2 sin”! %ﬂ =tan"' [2 cos(Z sin”! (sin gjﬂ
=tan" 200s[2 X EJ =tan"'| 2cos (Ej =tan™' [2 X l}
6 3 2

s
=tan '[1]=—
(1] 2

Find the value of cot(tan™! a + cot™'a).

cot(tanfla + cotfla)

T 1 1 T
=cot| — |, tan x+cot y= —
@ [Q g 2}

=0
Hence, the value of cot(tan™'a + cot™! a) = 0

3,2
Find the value of tan%{sin‘1 2x +cos! 1~y }, x| <l,y<0andxy<1.

1+ x7 1+y?

The given function is tanl{sinl 2x2 +cos™ I_—yz}
+x

2
.'.tan%{sin_1 2x +COS_11 y}

1

= tan%[Z tan' x +2tan”" y}

1

1
= tan5[2(tan’ x+tan™' y] = tan[tan”'x + tan"'y]

+y:|_ xX+y

= tan| tan"! il =
l-xy | 1-xy

If sin(sin_l % +cos™! xj =1, then find the value of x.

. 1 _
sm(sm 1§+cos 1szl



15.

15.

16.

16.

. _11 -1 . -1
= sin §+cos x=sin 1

= sin™ 1 tcos'x="L , | Since, sin"'1= T
5 2 2

._11_._1 . .1 L
= sin g—Sln X, SIHCC, sin X +CoS X—E

On comparing the co-efficient on both sides we get,
1

X=—

5
If tan"x_1+tan‘1x+1=£,thenﬁndthevalue of x.
x—2 x+2 4
Given that tan™ -1 +tan™! x+l_m
x—2 x+2 4
x—1+x+1
= tan”’ _x-2 x+2 |\ T astan”' x+tan”' y =tan”' Xy
l_x—lxx-irl 4 l—xy
x—2 x+2
rot el {(x—l)(x+2)+(x—2)(x+l)}
o xs2l w2 _ oW (x=2)(x+2) ny
1_x—1><x+1 4 (x—2)(x+2)—(x—1)(x+1)
x—2 x+2 (x—2)(x+2)
W +2x—x-2+x> +x-2x-2 2x2 -4
=1= =1
x2—4—(x2—1) -3

—_

-

=2 —4=3=x'=—=x=%
Find the value of sin™ j
.1 ( . 271:)
Sin Sin —
3

(For sin”'(sinx) type of problem we have to always check whether the angle is in the

/—\\
w|;]

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

So here, 2—§£|:—£ E}
2 22



17.

17.

18.

18.

ol .2 .
Now, sin™ (sm ?nj can be written as,

.- . ( 27'5]
=sin" | sin| T——
3
=sin™" sinE whereE' —E,E
3 3 22

3
Hence, sin™ [sin 2—“) _I
3 3
. 4 3n
Find the values of tan (tan Tj

Given that tan™' (tan %nj

We know that tan”!(tan x) = x if x e(—g,g), which is the principal value branch of

tan ' x.

-1 37{: -1 TC _1 T
c.tan [ tan— |=tan | tanym——; |=tan" | —tan—
4 4 4
—tan| tand -V |= T 2T

4 4 2°2

Hence, tan™ [tan 3—“) __T
1) 4

Find the value of tan(sin_l §+ cot”™’ %j
Let sin™' [Ej =ysosiny = 3 and
5 5
ye [0, gj , so all ratio of y are positive and

4 3 3
Hence, cosy = — and tany ==so tan'| = |=
NEPE

Also,



1
cot™! E =tan_lz as cot 'x =tan"'| —
2 3 X

So, tan sin_ngrcot_l Ej
5 2

43 l2
tan tan —+tan —
4
3.2
-1 4 3
=tan| tan ég
43
- 7 17
=tan tan — |=—
6 6
Hence, tan(sin_1 3 +cot™! ij = T
5 2 6
cos”' (cos%) is equal to
T 5t
A) — B) ==
&) = (B) ~
T T
0 = D) =
©3 (D) -

Given that cos™ (cos %j

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

_ cos”! {cos(%c—%ﬂ
:cos_l(cos—nj: <[0.]

Hence, cos™ cos7—nj = 5—“
6 6

Hence, the option (B) is correct

sin| = —sin”! (—lJ is equal to
3 2



20.

21.

21.

1 1
(A) 3 (B) 3
1
© " (D) 1

The correct option is D.
Explanation:

sin”! (—lj =sin"! (l) as sin”! (—X) =sin"'x
2 2

Therefore, sin L gin! (—lj = sin(E + EJ = sin(3—nj =sin (Ej =1
3 2 3 6 6 2

Hence, the value of sin(g —sin™ (—%D =1

tan~' \/3 —cot™' (—\/5 )is equal to
(A= ®) -2

©)0 (D) 23
Given that tan™'+/3 —cot™! (—\/g )

We know that the range of the principle value branch of tanlis [—g,gj and cot! is (0, 7)

. tan”! \/g —cot ™ (—\/g)
=tan | tan— |—cot | —cot—
3 6
n 4 ( nj
=—-—cot |cot| T——
3 { 6
o _,( 5%)
=—-—cot | cot—
3 6
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Hence, tan™' /3 —cot™ (—\/5 )

n St 2n-5n 3¢

3
Hence, the option (B) is correct.
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