Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

. . ; 1 1

3sin”' x =sin '(3x—4_r"), YE|——, —

Prove 22

Answer

- ] - 3 | |

3sin”' x =sin (,ax—il_r'}, Xe|——, —

To prove: 22
Let x = sinB. Then, sin”’ x=6.

We have,

R.H.S. = sin 1{3'1(_4"‘-3}:5“‘ I(3Sin{?—4sin;ﬂ'}

=sin"' (sin30)
= 36
=3sin"' x

= L.H.S.

3cos x=cos” (4x" —3x), x E|:l I}
Prove 2

Answer

- 1
Jcos ' x=cos ' (4x" —3x), xe[—. I}
To prove: 2
Let x = cos6. Then, cos ! x =0.

We have,
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Maths

R.H.5. :{:n!~fl{41‘J —3x)
=cos’ (4 cos’ @ -3cos 5’}

=cos ' (cos30)

=36
=3cos 'x
= L.H.5.
Question 3:
2 1
tan ' — +tan ' — =tan ' —
Prove I 24 2
Answer
-1 = a ! o1
fan  —<+tan —=tan —
To prove: I 24 2
2 7
LHS.=tan ' —+tan ' —
11 24
2 7
11 24 . | XY
— | = =
= tan 5T tan x4+ tan vy =tan 1=y
11 24
A48+ 77
_ 1 11=24
414
11x24
-y
=tan"' 48+77 =tan ' 1 =tau1"l =R.H.S
26414 250 2
Question 4:
2tan”’ l +tan' l =tan"’ ﬂ
Prove
Answer
2 tan” l +tan" l =tan"’ ﬂ
To prove: 2
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Maths

L.LHS.= 2tan™’ %+ tan 1

=
5.1
— tan-L 2 s oo el 2X
= tan I+Hn 2tan x = tan 5
(|1 7 l—x
Lz
o N
= tan” g tanT o
w
= tan”' i+ tan ' —
3
4 1
ERC] X+ y
:tan"ﬁ tan ' x4 tan' y=tan ' ——
41 I—xv
37
(28+3]
21
t -1 A
N GTRY
21 J
_tan"ﬂ=k,u5
17

Question 5:

Write the function in the simplest form:

AN+ x -1

X

tan L x=0

Answer
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Maths

CA T xT =1

X

tan

Putx=tanf@ = @ =tan ' x

] \."1+.r: 1, [J1+mn39—1]

tan &
~ tar sectd -1 1-cosd
l;mH HII‘lH
2sin’ 29
—tan"'| — 2

Question 6:

Write the function in the simplest form:

b

tan = . .x|::=- |
=1
Answer
1 1
tan = . .x|::=- |
=1

Put x = cosec 8 = 6 = cosec™ ! x

1 _
Jtan” ———=tan " —— ——
=1 sJoosec -1
]
=tan ' =tan ' (tan @)
col &
1 n | | | T
=@ = cosec x=_-sec ' x [cosec X +5ec x:E]

Question 7:

Write the function in the simplest form:
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| f]—cosx
tan — lLx=n
|+cosx

Answer

4
l—cosx
tan —— |lLX<m
L V1+cosx

¢ 2sin? >~
l—cosx
tan ' \/1 =tan"'
+CO8 X X
szsJ
2
. X
s1mn
2 X
= tan"' =tan | tan—
X 2
COs

3

Question 8:

Write the function in the simplest form:

[ cosx—sinx
tan | ———— |, 0<x<nm
CO8 X +8in x
Answer
(cosx—sinx
tan | e |
| COS X+ sinx
| sinx
=tan' | —S5L
sinx
1+
\ Ccosx
L 1=tanx
= {an |—
+tanx
; ; L X=y ;
=tan” (1)—tan™ (tanx) tan~' Y — tan™
1—xv
T
=——X
4

x—tan y
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Question 9:
Write the function in the simplest form:

. x

tan e |.X'| = &
Va —x°
Answer
- X
tan —_—
va  —x°

™

i X i ST . o
Pulx=gsin = —=sinff = & =sin '[—J
a o

X 1 asint
Solan  —————==1an

Va' —x° Ja' —a’sin’ @

—tan'[ asin@ \_tan.(asinéﬂ]
m.l'l—sinlf,?J acost

~tan”' (tan@) = O =sin"' =
il

Question 10:

Write the function in the simplest form:

Jatx—x’ —a
tan'{ﬁ ,a=0; <x<

a = 3ax”

.
=

ey

Answer
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Maths

N
tan” | —————
a —3ax

X X
Putx=atanf = = =tan# = & = tan™'
o )

an”! 3a'x-x° an”! 3¢’ -atan @ —a' tan’ @
an” | ———— |=tan . —
a’ —3ax’ a —3a-a tan” @

o 3@’ tan@ —a tan’ @
= tan . : .
a —3a tan” &

— tan™' Jtan @ —tan” &
|-3tan” ¢

=tan"' (tan36)

Question 11:

.o 1
tan'[?caa[zam ‘—]]
Find the value of Z
Answer

1 . 1. [n]
sin'—=x sin x =— =sin| — |.
Let 2 . Then, 2 6

. 1
Ssin =

2
-1 - 1) -1 n
SotanT | 2eos| 2sin —J =tan | 2cos| 2x—
2 §]
1
= tan 1[Zcos£:|=tan '|:2x—:|
3 2

=t;]n'11=E
4

|

Question 12:
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cot(tan ' a+cot ' a
Find the value of ( ' }

Answer

mt{tan" a+cot™ a)

=cot| — tan x+cot x=—

2/ 2
=10
Question 13:

1 . TS
tan —| sin : -+ COS 7| |x|{].y:=-[}andxl].u:1
Find the value of - e D
Answer
Let x = tan 6. Then, 6 = tan™! x.
. 2x . 2tand . .

sosin ' —— =sin '[—q]=sm '(sin20) =20 =2tan 'x

I+ | +tan” &

Let y = tan @. Then, ® = tan"!y.

-y 1 - tan®
eos” —2 = cos™! ﬂ =cos ' (cos2¢)=2¢=2tan"'y
1+ 1+ tan” ¢

1., 2x 1=y
S tan—| sin -+C05 ——
2 1+ x° 1+ y°

:tan%[han 'x+2tan '_v]
= tan [tan T x+tan” _v:l

=tan{tan '['H‘FH
1—xy

_Xx+y

_l—xy

Question 14:
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sm(sm —+ 08 J.] 1
If , then find the value of x.

Answer
’ ]
sin| sin 'E—cns "y [=1

r"

1) 1Y .
'—Jms cos x ms| sin ;J cns |

= Sll’l

5
'-.ln /1+H} sin A cos B+ mwi'-unﬂ

1 1Y ,
—>—>axlu;-s sin ' — [sin (-;ms x]=l
5 L 5)
i 10 )
— 24 cos| sin' = sin(cos x]—l . (1)
5 \ 35

ol
Now, let sin 'E—y.

h_fl] _2J6 /(246
5 A

1
Then, siny=—=cosy = | = y=cos
5 Vs 5 L
Ir" =
. 1 2406
s.8in ' —=cos MHW -(2)
\ 5 4
Let cos 'x=1z.
Then, cosz =x =>sinz =+1—-x" = z=sin 1(0'1—3")
scos 'y =sin ‘(v’]—x"‘) (3)
From (1), (2), and (3) we have:
i =
X Ay . o1 3
—+cos cos —— |-sinlsin A1-x" )=1
3 \ > )

£+2;‘E-wl—x:

s x4+ 20641 -x% =5
— 26 1-x* =5—x

On squaring both sides, we get:
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Maths

(4)(6)(1-x")=25+x" —10x
= 24-24x" =25+x" —10x
= 25x" —10x+1=10

= (5x-1) =0

= (5x-1)=0

= r=—
5

1
Hence, the value of x is 2

x=1 g x+lm

tan ' + tan

If x—12 x+2 4 then find the value of x.

Answer
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tan~! :r—l+ - ¥+l m
x—2 x+2 4
x—1 x+1
= tan”' X=2 x+2 _ T tan™ x+tan~ y=tan~ >
I_(.‘L’—] x-l—l] 4 ’ 1—xv
| =2 xr+2
— tan"" (x-)(x+2)+(x+1)(x-2) | =
(x+2)(x=2)—(x=1)(x+1) | 4
:}mn_|F.\'2+,T—2+.r:—.1.'—2 om
| X —d4-x 4] 4
= tan! 2% -4 _m
| 3 | 4
4-25°
= tan| tan” Y l=tanE
3 4
I, o
4-2x 1
3
=4-2x"=3

|
+T—.
Hence, the value of x is ‘E

Question 16:

sin 1(siﬂ—)
Find the values of 3

Answer

. 1( ) Err]
sin”'| sin——
3
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m =0

x E[__, _}
We know that sin™? (sin x) = x if 22 , Which is the principal value branch of

sin~x.

can be written as:

'

a2y oL A T S T |- =®
s sin - | = 511 sm| w— - | =51 [Sln Vv'herﬁ = .
3 i 3 3 2 2

T O A T A AT
sosin'| 5||1—J=51n L5|H—J=—
\ 3 3 3

Question 17:
| am
tan | tan—
Find the values of K 4
Answer

3
tan ' (tan—ﬂ]
4

.

-

We know that tan™! (tan x) = x if 2 2 , Which is the principal value branch of

tan~1x.
in (—:n: n:]
—_ f — . — |-
Here, 4 2 2
3m
tan '(tan—]
Now, k can be written as:

tan ' [tanﬂ]:tan" —tan[ﬂ] =tan" —tan[n—E]
4 4 4
= tan 1{—tan E}:tan ' tan[—i] where —EE(_—E. E]
4 4 4 272
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O W

Question 18:
S | 3

tan| sin  —+cot  —
Find the values of 5 2
Answer

. -1 ) 3 — 5 4 5
5l —=X sinx="=scosx=4+1-8in"x =— == secx=_.

Let 5 . Then, 5

tanx —w..l'se-: x—1=

1 3
y=lan -—
4
. 43 L3 .
.51 —=tan — .yl
5 4 )
42 .. ol -l
Mow, cot tan~ — (1) lan —=col x
] X
Hence, lan[sin'LEerl"i]
5 2
43 42 L .
= tan| tan 1+tan - [Usmg (i) and {n)]
2
! 3 2
,_+ Y x+y
— tan| tan' 23 tan ' x+tan”' y =tan '——
3.2 1-xy
43
-
tan
12 -
/ TJ 17
=tan| tan — |[=—
L 6) 6
Question 19:
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1 [ n ]
cos | Ccos—

Find the values of . is equal to

T Sm T b8
(A) 6(B) 6 (c) 3(p) ©
Answer

) cxel0on] o

We know that cos™ (cos x) = x if , which is the principal value branch of cos
“Ix,

T

—HE X E[ﬂ, ’.I'.l'].
Here, 6

cos | cos—]
Now, E 6 can be written as:

7 =7 7
cos I[CDS?HJ=CDS I[CDS?HJ=CDS ‘[cns[?n—?ﬂ:ﬂ [ cos(2m+x) = cos x |

5
=cos”! [m}s x] where Si_‘t e|0. x]
3 §)
. ,( Tn] , 57:] 5m
seos’| cos— |=cos | cosT— |=—
6 6) 6

The correct answer is B.

NE ._,/
5111 — — 5111 L—
Find the values of \3
1 1 1
(A) 2(B) 3(c) 4(D)1

Answer

=1
SN —J:x
L2

)

‘is equal to

b | =

. -1 N —n:]
sinx=—=—sin—=sin| — |.
2 6 [6

Let . Then,

ra | =
| |

T B
sin ' is [—
We know that the range of the principal value branch of 2
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. [:ﬂ: =10 []‘1’ T
JLsIn =111 = 5In +
3 3 6

The correct answer is D.
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