Class XII Chapter 2 - Inverse Trigonometric Functions Maths
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6

cos '[
Find the value of /

Answer

We know that cos™* (cos x) = x if TE

“Ix.

130
—— g |0, m|.
Here, [ ]

137 )

[0, =

cos '[cns—
Now, 6 / can be written as:

r

o 137 ) | (
cos'| cos . J:u:m; cusLE:rH
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. .[' 13?:] : [n“
scos”'| cos =cos”'| cos
6 !3J
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tan tan —
[§

Find the value of h /

Answer

,TE[—
We know that tan™! (tan x) = x if

-1

T
6

tan " x.
T [ n n]
— =0 5
Here, 6 2 2
o Tm
tan | tan —
Now, p / can be written as:

] , Which is the principal value branch of cos

'\'I '
T |=cos™ cus[ﬂ] . where ne[ﬂhn].
6) 6 6

2 J, which is the principal value branch of
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tan "' [tan %J =tan”’ [tan(h —%H [tan{h —x)=—tan .x]

[ 5 5
=tan"’' —tan(ﬁJ =tan"' tan(—ﬁ—ﬂ] =tan’' tan[n—ﬂj
i 6 6 6
i B
—tan”' | tan| = . where T —E,E
e 6 \ 272,
s tan”! tan—]:tan '(t::mz]:E
6 3]
Question 3:
2sin”' = =tan' E
Prove 7
Answer
.3 3
Let sin” = =x. Then, sinx = r
[3“*3 4
—cosx=[l- —J =—
5 5
.'.mn.vr:E
4
. 3.3 3
Lx=tan ' ==sin ' S=tan ' =
4 5 4

Now, we have:
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Class XII
3
L.H.S.=2sin"' = =2tan”' =
4
2:{1 2
=tan’ 4 [Ztan 'y=tan ' 1}
| [3]“ 1-x"
4
3 ™
=tan”' lﬁqu—lan"(Exlﬁ]
16
-
=tan’ 24 =R.H.S.
7
Question 4:
I 8 . —13 -1
81 —+s5Mm —=tan —
Prove 36
Answer
2 -
Let 5]'"_1£=X-Thﬁ“. Siﬂx=i:>=.:usx= 1- L fE=_
17 17 17 289
8 , 8
stanxy=-—=sx=tfan —
15 15
8 E
~sin” —=tan™'
IT 15
'\ll
MNow, letsin” '%—v Then, siny= ::-{}(}L,,'b.l— { _ 2 _ ||
J 3 4
3 L3
Stany=-=y=tan —
4 4
3 3
ssin' S=tan™' = I
5 4 (2)

Now, we have:
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L.H.5.=sin E+.~ain JE
7 5
= tan "’ 8-—1311 12
15 4
8 { 3
115 4
= tan g 3
1-—x
15 4

=tan”’ L R.H.S.
36

12

a4 _
Cos  — +Cos =Cos

Prove 3 13

Answer

[Using (1) and {2]—|

I I X+ Y
tan " x+tan ¥y =tan -
1= xy

L33
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Let cos 'i=x.Thf:n, cns.'r=i:>sinx= I—[i] =E.
5 3 5 5
3 3
Llanxy=—=x=1lan  —
4 |
o4 3
CS.oos T —=tan — ol
5 4 ()

4
Now, letcos ™' 12 = y. Then, cosy = 12 =rsin y = i
3 13 13

tan y = 3 = y=tan" 5
CHEPE L, T YEEL

;. C08 12 _ tan 13 (2)
13 12
Letcos™ 33 = z. Then, cosz = E::-a-inz :E.
63 63 65
56 56
Slanz = — I =1an
33 33
.'.4::1;}5-"E:ta.t‘ll"E {3)
65 33
Now, we will prove that:
. i 12
L.H.S.=cos ' —+cos ' =
3 13
~tan" S+ tan" > [ Using (1) and (2) ]
4 12
3 5
11 X+
~tan' 4 _12 tan'x+tan”' y=tan ' ——
35 -y
412
136420
48—-153
= tsm"E
33
o -1 56 e
=tan” 22 [b;u {J}]
= R.H.S.
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Question 6:

a1 L a3 .
cos —+5In —=s5In —
Prove

Answer

.3
Let sin”'

) 3 3
— =1 — el 1
sin ; an A (1)

12 12 . 5
Now, letcos ' —= = y. Then, cosy=—— =>siny=-".
13 13 13

tany=— = ~—Ian"i
= y= 12
12 -
cos  —= tan  — 2
] 12 [ }
Let sin ' = Then, sinz="—=>cosz="—.
5 5
56 56
tanz = =z =1an
33 33
56
sosinT S =tan! 3
= (3)

Now, we have:
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L.H.S.=cos™ 12 +sin~ 3
13 3
—tan~' >+ tan"' > [Using (1) and {2)]
12 4
S5.3
=tan' 12_4 tan” x+tan"' y = tan"' >
I—i,E 1—xy
12 4
20436
= tan
4815
| 26
=tan —
33
. 1 56 .
=sin —=R.H.S. Using (3
65 [ Using (3)]
Question 7:
463 . 5 .
tan —=s5m —+c0s —
Prove 5
Answer
.o 3 ) 5 12
Letsin —=ux Then, sinx =— = cosx=—.
13 13 13
5 L5
Ltiny=—=x=tan —
12 12
F—| j -1
ssin —=tan ' = e
13 12 ( }
Let cos™ E =y. Then, cosy = E —siny= i
5 5 5
4 -
tan y :Ezb y=tan —
3 4
| [
Soeos  —=tlan — 2
5 3 { }

Using (1) and (2), we have
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. 4 5 ;3
R.H.S.=sin" = +cos
13 5
tan” >+ tan”'
12 3
5 4 0
17 A AT
tan”'| 123 tan”' x+tan 'y =tan ' 22
B 5 y 4 - xy
o120 3
. .,[|5143“*|
L36-20
= lan 1 63
16
=L.H.5.
a1 41 a1 a1
tan + lan t tan +tan =
Prove 3 3 5 4
Answer
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1 ]
L.HS =tan" —+tan”' — +tan
5 7

i 1
8
+ +
-1 5 7 -1 -1 o X+ Y
= lan = + lan lan” T+ Lan v= lan |
-

DQ—L

_ g [138+187
- 391-66

et (325)
= 1an ﬁ = tan

~-T_RHS.
4

Question 9:

tan 'x.-'r;=lms [I_t] xe[0, 1]
Prove 2 I+x

Answer
Let x=tan® &, Then, Jx = tan@ = @ = tan " \x.

Cl-x 1-tan’@ _
“N4x l+tan’d
Now, we have:

R.H.S. -%ms (l x]—%ms"[mﬂﬂ):%x?ﬁ:é:tm'l x=LHS.

ns 2§

l+x
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Question 10:

w'f]+5inx+\-'f1—sinx] X (
=5.x-,=_ W]

mt][.j] : N
Prove +5INX - =5INnx

Answer

Jl+siny ++/1—sinx
J1+sinx —+/1—sin x

[w‘fl+sin.\: +~u'III—Si]'I.3'E}I

Consider

T
T4

= ( by rationalizing )

(~,"I+5in1)1 ~(Vi —sinx)z

B {l+sinx]+{l—3inx}+2J{] +sinx)(1-sinx)

I+sinx—1+sinx

. 2 el
=2(]+1J]—b-111 x]=l+m”= 2cos 5
2sinx sin x

.x x
2s5in—cos—
2 2

=Col *
2

e

~ L.H.S. =cot™' ["“ +sinx +y1-sinx ] = cot™! (mt' ]: ; —R.H.S.

JI+sinx —+/1-sinx

Question 11:
tan”' I+x—VI-x =E—lcos‘x -
Prove JI+x+yl-x | 4 2 ’

Answer

I3

—=x=1

2 [Hint: putx = cos 26]
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1 -
Put x =cos28 so that 8= S cos '+, Then, we have:

]

LHS =tan"[“'+"‘f—”l_"'J

1,"11 + x +u"l - X

| 14 c0s268 —1-cos 28
J1+¢0s268 +1-cos 28

2cos” @ + w'rﬁ sin”

][\Eccsﬂ—ﬁsinﬂ]

4 [ \."rl cos @ - w.n'rl sin” @ ]

J2eos0+2sing

Lmri? sind/ - tan” 1—tandé
cos |‘F+amﬁ? 1+tan &

=tan"'|-tan"'(tan®) [tan" []r ) ] =tan ' x—tan" J-}

+ Xy

L :E—lcos" r=RHS.
4 4 2
Question 12:
QTE o 9¥5i1'1_1 l: Esin“1 E\E
Prove 8 4 34 3
Answer
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L.HS.= o _ Esﬁm" -
8 4

] (I 1y 242
MNow, let cos™ —=x. Then, cosx=—=sinx=/1-| - | =——,
3 3 3 3
5
SLx=sin" & = Cos ! =sin”' &
3 3
L.H.S.= sin"¥=RHs
Question 13:
j | — 1 -j
Solve 21an ' (cosx) = tan"' (2cosec x)
Answer
2tan” (cosx)=tan” (2cosecx)
2cosx 2
:‘:tﬂn'l(Lbfl =tan"' (2cosecx) 2tan”' x =tan™’ T,
1 —cos” x l1—x°
2eosxy
= —————=2¢0sec X
l—cos® x
2eosx 2

sinx  sinx
= CO5X =S8INX
—tanx =1

CX=—
4
Question 14:
g 1=x

1 -
tan =—tan"’ x (x> ﬂ}
Solve l+x 2

Answer
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l=x 1 !
tan ' = _tan ' x
l+x 2
1 X—y
—tan 'I—tan 'x=—tan 'x tan ' x—tan 'y =tan ' > 2
2 L+ xy

T 3,
——=_—lan x
4 2

-1 T
—an x=—
6

T
= x =tan—
6

.'.I=E

Question 15:
sin(tan_l x:I, |x| 2
Solve is equal to
X ] 1 x
(A) 'J]—J.'E (B) "JII]—IE (C) “JI’I-I-IE (D) 'M']-I—Iz
Answer

tan y = x =>sin y =

X
Let tan~! x = y. Then, V14X

_ _ x
sy =sin’! [L}:} tan'x = sm"{ - J
I+x° Vi+x

Sin(tan - .\') = 5171(3511'1

x Jz x
u"rl+x: \Jrl+.1r2

The correct answer is D.

Question 16:

sin”' (1-x)-2sin"' x= g

Solve , then x is equal to
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0. &
(A) 2(B)

Answer

1 1
1, — —
2(c)yo() 2

= -2sin" x= z—sin" (1-x)

—>—25in"x:c-05"(1—x} ~(1)

Letsin'x=@=sinf=x=cosf=+1-x".

S8 =cos” [H]

sosin ' x=cos (\."rI—T)

Therefore, from equation (1), we have
—2cos '[nﬁ}—ms "(1-x)

Put x = sin y. Then, we have:

2cos™ [-.Il'l sin’ _1') =cos ' (1-siny)

= —2cos ' (cosy)=cos ' (1-siny)
—»-2y=cos ' (I-siny)

= 1—siny =cos(—2y)=cos2y

= 1-siny=1-2sin’ y

= 2sin’ y—siny =0

=»sin y(2siny—1)=0

. 1

= siny=00r —

2
1
Lx=0orx=—
2

1

X=—

But, when 2, it can be observed that:
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b | =

b
LJ{S.:ﬁn'[]—éJ—Esm'

= sin"’ (l]— 2sin”!
2

ba | —

= —sin

I
2

=-Z:+T+RHS.
6 2
1
SX=—
2 is not the solution of the given equation.
Thus, x = 0.

Hence, the correct answer is C.

i
(| x | X—V
lan —lan
Vv X+ )

Solve Vis equal to
. m ®

(A) 2(B). 3(c) 4(p) 4

Answer
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_ X
tan '(

=lan

=tan-

=tan~'

=tan”’

Hence, the correct answer is C.

L X=V
]—lanl -

V X+ ¥y
X x-y
yox+y

()
Ly lx+y
[ x(x+y)-y(x-y)

y(x+y)
y(x+y)+x(x—y)

y(x+)

n
JcJ + Xy =X+ ¥ |
Xp+p'+x' —xp

o2 ™
X4y | b
~— |=tan 1=—
4

I
X7y

tan”' y—tan”" y =tan

o Xy
1+ xv
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