Class XII Chapter 2 - Inverse Trigonometric Functions Maths

Exercise 2.1

Question 1:

Find the principal value of

Answer

Let sin’? [
We know that

Therefore,

Question 2:

Find the princip

Answer
Let ms’l(ﬁ}
2
We know that the range of the principal value branch of cos™ is
n) 3
O |and cos | — |[=—
[o]andcos £ =

3] . W
i N 3
Therefore, the principal value of .

Question 3:
Find the principal value of cosec™ (2)

Answer

~
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T
cosec y=2= cusec(—]
Let cosec™! (2) = y. Then, 6

o (35

We know that the range of the principa anch of cosec™

Therefore, the princ

Question 4.

Find the pr

Question 5:

Find the principal value of

Answer

Let cos”' [—l] = y. Then, cos y = £ = —cus(i) = ms[n—EJ = ﬂus[z—n).
2 P 3 3 3

We know that the range of thep%l value branch of cos ! is

[0, ] and cos [E?IJ = _]E'

cos ' [
Therefore, the principal value of

~
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Question 6:
Find the principal value of tan™! (-1)

Answer

Let tan™! (-1) =
We know that the

Find the princ

Answer

Let sec”’ [i

V3

We know that the range of the princi

[I};.rl:]— {g} and se

sec"[
Therefore, the principal value of

Question 8: \

o ()

Find the principal value of

Answer

Let cot"(\ﬁ)=y. Then, ::uty=-u"§=mt[%].

-
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We know that the range of the principal value branch of cot™* is (0,n) and

mt[g]= V3.

Therefore, the principal value of

Question 9:

Find the princip

Answer
Let cos™

We know f z ,n] and

cos| —
4

Therefore, the

Question 10:

Find the principal value

Answer

Let cosec ' (—"J'E) =y. Then, cosecy =—+2 = —mszc[%) = CDS@C[—E].

4
We know that the range of th incipal value branch of cosec™ is
zr —{0} and cosec L .
2 2 4

cosec ' (--.5) is —%.

Therefore, the principal value of

-

collegedunia

Page 4 of 38


Stamp


Class XII Chapter 2 - Inverse Trigonometric Functions Maths

Question 11:

tan ' (1)+cos ' [—l]+sin" (—l]
Find the value of 2 2

Answer

Lettan"[l}=x.

an (1)=7

Question 12:

(3)2a(3)
cos™ | = |+ 2s1in” [=
Find the value of 2 2

Answer \

~
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1 1 s
Letcos™' | — [=x Then, cosx =—=cos| — |.
[z] o 2 [3]

Answer

It is given that ¢

Therefore, 2

Question 14:
-1 _ ;
Find the value of " V3 S"E:JMequal to
= m  n
(A)n(B) 3(c) I(p) 3
Answer

-

collegedunia

Page 6 of 38


Stamp


Class XII Chapter 2 - Inverse Trigonometric Functions Maths

Let tan”' /3 = x. Then, tanx=~ﬁ=tan§.

~
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Exercise 2.2

ve|-

Question 1:

3sin ' x=sin' [:Ex— 4x° ) .

Prove

Answer

3si
To prove:
Let x = sin@

We have,

R.H.S. =
=sin”'(
= 360

=3sin'x

= L.H.S.

Question 2:

3cos ' x =
Prove

Answer

Jcos ' x=cos | (-1.74:3 —3x], xe [l l}
To prove: 2

Let x = cosB. Then, cos™* x =6.

We have, \

-
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RH.S.=cos™' (4x"~3x)
=cos ' (4cos’ 8- 3cos )
=cos ' (cos30)
=3¢
=3cos 'x
= L.H.5.

Question 3:

ta
Prove

Answer

To prove:

11x24
o, 48+77 L, 125 |
=tan ' =tan ' — =tan '—==R.H.S,
264-14 250 &
Question 4: \
2tan ' L ptan L = a2
Prove 2 7 17
Answer
2tan Lt tan ' L = tant 2L
To prove: 2 7 17

~
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L.HS.= Etan"l+tan‘] 1
2 7

Question 5:
Write the function |

- Jl+x? -1

X

yx=0

Answer

~
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tan" '\I].'l'xz '-1
X

Putx=tanf = @ =tan ' x

N+ X7 -1_mn_I J1+tan® @ -

Question 6:

Write the fun in the simplest form:

Put x = cosec 6 = 6 =

|

|

X -1 cosec’d—1

*tan”’ =tan '

=tan"(mltﬂ]=tan"{tan3}

— = a,_n -1 -1 T
={l=coseC x=——5eC X COSEC x+5ec x=—
2 2
Question 7:
Write the function in the simplest form: Q
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Answer
tan”! COSX—Sinx
COSX+siny
(l sinx
- tan”! Ccos X
sinx
1+
\ Cosx
_ta]]_|rl-ta]]-.x
1+ tan x

h -

|:tan" :-y =tan”' x—tan”' y}

-
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Question 9:
Write the function in the simplest form;

3a'x—x’

-1

tan [—3 il
a = 3ax

Answer

-
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L 3ax -2
tan s
a —3ax

Putx=atand = > = tanf = 6 = tan™’

Find the value ¢

Answer
sin'—=x
Let
.ol
L8N —=—
2 6

Question 12: Q
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cot{tan 'a+cot ' a
Find the value of ( )

Answer

wt{tan" a+cot™ a)

e

=0

Question 13:

Find the

Answer

Lety = tan @

-1 I'J’z

L C0S 5
I+

mnl[sin"
2

_X+y —

1=xy

Question 14:

~
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. | _
sm[sm '~ +cos 'x]:]
If 5 , then find the value of x.

Answer
! x] =1

Bil’l[ﬂin_l %+ms"

ccos ! x:sin‘]( ==
From (1), (2), and (3) we have:
5

X _ + b ]; 7
§+ms(cos -sln(sm 1-x ):1

I

:>x+£ vi-x? =1

=>x+2w’gw.l'l—x =5
=26 1-x" =5—

On squaring both sides, we get:

-
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(4)(6)(1-x")=25+x"~10x
= 24245 =25+ " —10x
= 255" —10x+1=0

=(5x-1)" =0
=(5x-1)=0

1
—X=—
5

Hence, the

Questio

tan™" =

Answer

-
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tan”! x=1 +tan™ x+1 _n
x¥=2 x+2 4
=1 x+l1

x+2 _n

[.55))

tan” x+tan” y = tan"" —“"'y}
1-xy

Question 16:

. _,[. 2n
sin | sin—
Find the values of

Answer

s (sn2)
»

collegedunia

Page 18 of 38


Stamp


Class XII Chapter 2 - Inverse Trigonometric Functions Maths

We know that sin™! (sin x) = x if 22 , which is the principal value branch of

sin~!x.
Z_HE[
Here, 3

Now,

: _.( . 2
sin”™' | sin =~

sin"[

Question

Find the value

Answer

tan"[tang—ﬂ
4

We know that tan™ , which is the principal value branch of

tan~!x.

3_'-'=E[—_ﬂ E]
Here, 4 22

tan'l[tan:;—ﬂ) \
Now, 4

can be written as:

o e [ e (5 Gl
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e (]

Question 18:

= tan {tan']x+tan"y=tan'lﬁ—y]
. 1-xy
3
_m’m_l 9+3]
L 12-6 \
- Irum‘lﬂ)—ﬂ
L 6 6
Question 19:

~
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ms“( ]

Find the values of 6 is equal to
Jm. 5= = =

(A) 6 (B) 6 (c) 3(p) ©

Answer

Question 20:
, [:rl: . _]( l]]
sin| ——sin~ | ——
Find the values of 3 2 is equal to
1 1 1

(A) E(B) E(C) E(D) 1
Answer \

) _]( ] . ~1 N (—ﬂ]
s | — |=x SINY=—=—-53IN—=5In| — |.
Let 2 . Then, 2 6 6

. [—ﬂ fc]
sinis | —,— Q
We know that the range of the principal value branch of 22 . Ve
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The correct ans

-
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Miscellaneous Solutions

Question 1:

Find the value of

Answer

We know that ¢ e branch of cos

Question 2:

Find the value of

Answer

m ‘.It]
We know that tan™! (tan x) = x if [ , which is the principal value branch of
-1

N

Here, 6 22

tan'l[tan?—“
6

Now, ]can be written as: !
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Now, we have:

~
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LS. = 2sin”' > = 2¢an~' °
5 4

8
17
2
Now, letsin_]%=y.'"l'hen, siny:%:::msyz ’1-(%) :J%:%+

csin™ 2 = tan > -(2)

Now, we have:

-
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Using (1) and (2) ]

Answer

-
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2
Let cos ' 4 =x. Then, cosx = 4 —=sinxy = 1-(1] = E
5 5 5 5
tanx=>=x=tan" >
4
DA 3
5 4
Now, letcos'lEr

= tan! 4 12 |:tan_]x+tan'y=tan_lx+y]
l_éi I-xy
4712
136420
4815
., 56 \
=tan —
33
4 56
=tan [by (3)]
= R.H.S. Q
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Question 6:
13 L 56
n —

a2
cos  —+sIn —=sl1
Prove 13 3 65

Answer

.56
SsinT —— =lan
65

Now, we have:

~
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L.HS.=cos™' 12 +sin”’
13

3
5
= tan™' 52 -'% [ Using (1) and (2)]

Question
tan
Prove
Answer
Letsin' —=
tanx =-— =
5
ssinT = =tan” = (1
13 12 (1)
3 3. 4
Letcos” == y. Then, cosy="=>siny=—.
5 Y X 5 ~te] 5
tany=—= p=tan '3
Y y 3
43 4 o

Using (1) and (2), we have

-
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R.H.S.=sin"' El +cos ! 3
13

a5 -
=tan"' —+tan”’

12
3
1

5
4
3

Answer

-
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|

=

-1
~T_RH
4

Question 9:
tan ' vx =lms." [I_—I], xef0, 1]
Prove 2 T
Answer
Let x = tan’ & Then, v/x = tan = tan "' V.
_ _ 2
e _lean’o o,
l+x l+tan" &
Mow, we have:
RH.S. = L cos™ (l—_x] L o5t (cos26) = 1 20-0-tan" Jx =LHS.
2 1+x) 2 2 Q!
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Question 10:
cot”! Jl+sinx +4/1-sinx | x xe[ﬂ- E)
Prove JI+sinx —+1-sinx 2 ’

Answer

Question 11:

N

n 1 B 1
tan'l[ =———¢os"'x, ——=<x<I
Prove Jrx+fi-x | 4 2 J2

Answer

[Hint: putx = cos 26]

h -

~
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Class XII

1
Put x = ¢cos 28 so that 8 = 3 cos” x. Then, we have:

L.HS =tan™
[ul’l+x+uf'1—_x

J1+c0s28 -1

|

Answer

-
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Question

=]
Solve 2tan

Answer

2eosx 2

sinx  sinx
=S C0SX =sinx

=»tanx =1
=g -
R

4
Question 14:

S l=x 1 _

tan" ——=—tan ' x,(x>0)
Solve I+x 2 Q
Answer -
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Answer

Lettan™t x = y.

. x
sy =sin ][

W+ x°
) B | s ¥
sm(tan 'x)=31n sin”’ = -
N+x2 ) +x
The correct answer is D. 1‘

Question 16:

sin”(1-x)-2sin ' x=2
Solve 2 , then x is equal to

~
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1
0, —
(A) 2(B)

Answer

. 1
" 2(c)o (D) 2

sin”' (1-x)—2sin"' x= =
(1-4) 2

= l-siny=1-2sin"
= 2sin” y—siny =0
=siny(2siny-1)=0

. 1
=siny=0or 5

Sax=0 nt}r.vc.'=l
2

x=—=
But, when 2 , it can be observed that:

-
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#..

(A) 2(B). 3

Answer

~
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m-l[ﬁj_m-l r—y

Hence, the cc

X+ ¥

LR 4
y_x+y

(I3

[ x(x+y

—tan” y=tan" >
Y 1+ xy

~
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