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CBSE Class-12 Mathematics
NCERT solution
Chapter - 2

Inverse Trigonometric Functions - Exercise 2.2

Prove the following:

1. 35iﬂ_1 I=5iﬂ_1[31"——11"3 .]:-T e |
' ' 22

Ans. We know that: sjp 38 = 3sin 8— dsin” &
Putting sin & = x
= f=sin"x
" sin36 = 3sinf — 4sin®6
= sin 39 =3x—4x
= 38 =sin™"(3x—4x" |
Putting @ = sin~* +,
3sinTx=sin~ 3 — 42|

Proved.

2. 3cos™ x=cos” [.—1.1’3—31' XE | ? |
Ans. We know that: g5 35-:_1':'353 4—_3cosd
Puttlng Ccos E,u': x

= @=cos ' x

Lcosif =4 —3x

= 36 =cos™ (3x—4x |
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Putting g = cos™" x»

3cos™ x=cos™ [ 4x —3x | Proved.

12 a7 a1
3.tan  —+tan —=tan -—
11 24 2
p 2 p 7
Ans.L.HS.=tan~ —+tan  —
11 24
2 7
— 4 — -
_ 5 _ _ o x+v
=tan111—'4_ '.'tanlx+tanl1.'=tanl - |
2.1 " 1-xy |
11 2
o 48477
= tan
264-14
o128
= tan
250
1
= tan ' =
2
=R.H.S.
Proved.

o1 ~ a1
4. 2tan' —+tan Tt = =tan ' =
2 17

. o1

Ans.L.H.S.= 2 tan +tan  —
5 -
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Exl
-1 r _11
= tﬂ.ﬂ. ~ -,\_ = +tﬂ.ﬂ :
1) .

1- =

L : |

_ 1 T

2tan " x=tan -
! 1—x

4 1
377
_ -1
SEn
l——x—
3 7
_ .
ctan” x+tan” v =tan” st |
L 1-xy |
:tan_128+3
21-4

31
= tan — = R.H.S.
17
Proved.

Write the following functions in the simplest form:

Loafl+xt =1
S.tan X T w0
v

Ans. Putting v =tan &sothat & = tan™"

a1+t =1

x
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Al +tan’ 8 -1

= tan
tan &
o secd—1
= tan = ————
tan &
'
s 1
-1 COs -
= tan _
sin &
. cos& )/
4 1-cosé)
=tan | ——
siné
i I . E i
2sin T —
= tan -
5 & & |
2sin —cos— |
\ 2 2/
-1 ] EH:
= tan tann —
! 2 )
& 1
= —=—tfan x
2 2
_ 1
6. tan - xl =1
v —1

Ans. Putting v =sec Fsothat § =sec!

41
= tan = ———=
e |
_ 1
= tan !

Wsect 81
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I
—
[—

3

1
=
B
=
g

3
3

¥
2

1/ cosx—sinx |

8. tan . I=[:l-c: X< T
LCOsSX+sinx )
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1/ cosx—sin x|
Ans. tan

| : |
|, COs x+sin x )/
Dividing the numerator and denominator by €03 X,

o/ 1—tan x

=tan” | ———— |
1+tan x
tan ——tan x
-1
= tan
T .
1+ tan —tan x |
\ _‘I_ -._-
B 1 f ,I: t ( )_ tanr—tany
=fan tan — :"| amT —yY) = 1+tanz.tany
i
= _—'|l"
4
-1 X
9. tan — |1 <da
a —x
: : . -1 X
Ans. Putting v = gsin & sothat & =sin™ —
a
2y asin & !
::: ta'tl = = 5 '
-ﬂrra‘ —a“sin” & )
1 asin & '
= tan '

\(.:f (1-sin*8) |

1 asiné#

aja cos & )

= tan
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o asing )

= tan |
Lacosé )
= -1
tan~ tan &
. 1 X
= F=sin" —
a
10, t gl daTx—x | 0 " a . a
. tan - B - .
La —3ax” | V] 3
gl 3a’x—x" )
Ans. tan - .
oa —3axT |
T -_'|:_ '|: Jl"“::
] [l P
-1 o .-l .-l e e q. . -
= tan ~—————— [Dividing numerator and denominator by ;- ]
& _-||:- 1:‘
1-3 = |
a ) j

- -

X :
Putting — = tan & so that & =tan "=
a a

o 3tanf—tan’ &)

= tan 5
 1-3tan" & |
= tan " tan 38
- 36= 3tan =
a

Find the values of each of the following:

-1 ' .-111:
11. tan Ilcns 2sin ;||

-
e =
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-

-1 | : -11:
Ans. tan IECDE 2sin ?||

& !
“a o

-
&

- ' . =1 . T
=tan | 2cos 2sin  sin— |
A 6 !
= tan~ | 2cos Ex;i|
-1| T
= tan 2:::::5—|
I 3
4l 1]
= tan” Zx— |
|72
= tan"'1
-1 T T
= fan "tan —=—
4 4

12. cot I tan" @ +cot™ al

Ans. cot | tan"' a+cot ™ a

T . -1 -1 T
=cot—=0 " tan  x+cot x=—|
2| 2
I Lo 2x L 1=37 ]
13.t;311—|51111 —+cos T — |1 <l y>0andx <1
2| 1+x* 1+ ]

W

Ans. Putting x =tan & and v =tan @

S 1 2 21-27 ]
. tan—I sl —+ C0s
2 1+ x 1+v

w

=
i
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1| . _, 2tané o 1—tan’g
= tEIIl—I §gf1  —m————+ 0§ —0/4 |
27 1+tan" @ 1+tan” ¢ |

- . _
=tan;|51n sin 26+ cos™ cos 2¢ |

1
= tan E[:a—u 24

= tan [6 + ¢]
tan & +tan ¢
l—tan &tan ¢
_xty
1—xy
(L al o)
14.1f sin_ sin ~ —+cos I|:1=thenfindthevalueof X
: A
. . -1:l -1 H: .o
Ans. Given: sin | sin  —+Co0s .T|=1=5111?
i - |

- | -
S -

.1 a1 T

— 5111 —+C05 X=—
5 2

-1 I, _11

— C0S X=——5in —
2 5

. . -1 -1
! Usin f+cos =

-1 -
— C0OS X =C05 I

l_,]‘qlll—ll
e

= x=

L | =
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x—1 x+1 T
15. If tan ™ +tan™ = —_ then find the value of x
x—2 x+2 4
. -1 ."f_l -1 ."f+1 iy
Ans. Given: tan +tan = —
x—2 x+2 4
v—1 x+1 . B
1 x=21 x+1 T - - L XTY
— tan 2 H_ — = rtan x+tan” v =tan”
Cx=1 4] 1-x

R (x=1){x+2)+(x+1){x—2) T
(x=2)(x+2)—(x—1)(x+1) 4

~ tan! x +2x—x-2+x" -2x+x-2 =«
an =—

 —4—(x-1) 4
= — h"__! =tan =
x—4-x"+1 4
— 11:‘——1=1
—3

= 2x =1
1
= X =—
2
1
= X=

A

Find the values of each of the expressions in Exercises 16 to 18.

-
)

Coal . 2my
16. sin sl —

&
L
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. af . 2
Ans. sin sin —
1 3 _.l
Lol 3m—m)
= s5in S1f ——
A 3 )

!

-

c o1l . T
sin | sin, T——
; 3 JI

|
L s E

L

. -1 . T
S1f1 51N —

I_.J|.:.;|

3
3

I
B
- E —
::;q
|

1l

B

L

'_|rl

B

| =
—_—

E
.---Er

|
4= | H
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[ e -1 3‘1:
18. tan sin  —+cot —
\ 5 2)
R 13 . 3 3
Ans. Putting sin —=xand cot "— =yvsothat sinx=—and cot v =—
5 2 7 3 9

— _ 9 _ /16 _ 4
NOW, g5y =f1—sin x Y/ 1 2% V25§

sinx 3
And tan x = =—
cosx 4
_ 1 _ 2
andtany—rty—g
; -13 -1 3~1:
Sotan st ——+cot T —
' 5 2
= tan | x+ V)|
3 2
R
_tanx+tany 4 3
i—tanxtanv . 3 2
1—tan xtan ) 1—2 =
4 3
17
_12_ 17
1 g
2

-

j !

T |
? is equal to:

=14
19. cos Cos

S -
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T
©) —
3
i
D) —
_1j ?:Tw
Ans. cos | COS —
-1 ( ?;TH: r . . -
= cos | cos, 2,-’{—? | | | - CDSIE:T—E:'#'_I:l:DSuﬁ'I
5 Tr 12x-Tm S5m
= 42 T— = =
B 6 6

Therefore, option (B) is correct.

-

T af 1.
20. sin | ——sin | —— |1sequalto:
b3 L2
1
A) —
2
1
(B) —
3
©) -
4
M1
_— ] lmml : —1: : f'THI . =1 . ] *‘THI
Ans. sin | —— |=sih | —sin— | =sin | sin | —— |
2] ! 6 ) ' 6
B b
&5
. | T, -1f lﬂml
sif| ——sin | —— |
'3 L2
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. | T T
=S| —— ——||
_3 ) I'Sf.-_
NE
=sin) —+ — |
L3 6]
3T . T
=51n——5111?:1

Therefore, option (D) is correct.

21. tan™ ﬁ —cot™| —\E | is equal to:

A) T

| =

(B) —-

[ S

© 0
M) 2.f3
Ans. tan™ «ﬁ—cnt_l | —\E |

k1

1 T

- kT =114
= tan "~ tan — —cot — oot —
T -1 T
= ——cot " cot, T—— |
3 LT 6 )
T [ )
e — T—_
30 5;'
T 5m
3 6
2o—-57
6
_ _3,-1'__,-’{
6 2

Therefore, option (B) is correct.
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