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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

Exercise 2.1

Question 1:

sin '[——)
Find the principal value of 2

Answer

Let sint \ 2 Then siny = 2 6 6

We know that the range of the principal value branch of sin™! is

[_E 1] (_x)-_L
22 and sinL 6) 2

1
51N [——]
Therefore, the principal value of 2 6

Question 2:

v &
. SE——

cos '[
Find the principal value of

Answer

<

Let cos ‘[ﬁ] = y. Then, cosy = =c05[£].
2 2 6

We know that the range of the principal value branch of cos™ is

[0,n] and cos [E] =£ |

2

cos '[
Therefore, the principal value of

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

Answer
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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

{
n
cosec y = 2 = cosec| —].
Let cosec™! (2) = y. Then, \

[ n n} (0!
—-—.—|-{0}.
We know that the range of the principal value branch of cosec™ is 22
cosec” (2) is Ly
Therefore, the principal value of 6
Question 4:
tan ' —-..E)
Find the principal value of (
Answer
m n
Let tan '(—v"i)= v. Then, tan y = —/3 = —tan ; - tan[— 3],
We know that the range of the principal value branch of tan™! is
([ m) B
|- | andtan[——] is —+/3.
\ 2 2) L3
tan"(u‘g) 15 ——,
Therefore, the principal value of 3
Question 5:
s
cos 'L——]
Find the principal value of 2
Answer
N . ] (1 B 1
Let cos | —— [= v. Then, cosy=—-—=—cos J=c05 m—— |=cC0s .
\ 2 2 \3 3 3 A
We know that the range of the principal value branch of cos™ is
n 1
[0.7 | and cos [—1 =—=
LY 3 r 2
cos | —— |18 —
Therefore, the principal value of 3
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Maths

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

Answer

{
tan y =—1= —tan[g] = tanL—E].
Let tan™! (=1) = y. Then,

We know that the range of the principal value branch of tan™
m T
——,— | and tan ——]=—],
2 2 4

Therefore, the principal value of

lis

tan"' (~1) is -~
an { ]I‘: 4

Question 7:

5&(."[ 2 ]
Find the principal value of '“'E

Answer

2 4
Let sec"( — |=1. Then, secy = 2 :sec[T].
W3 NE) 6
1

We know that the range of the principal value branch of sec™ is
T n 2
[0m]—-1=tandsec| — |=—=
2 6) 3
HEL_I[ 2 ] 15 I
Therefore, the principal value of “'@ 6

Question 8:

cot™ (\E]

Find the principal value of

Answer

Let cot '(ﬁ) = y. Then, coty = J3= cot[%].
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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

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

cot(%] =3,
CL)t'](\E] is =

Therefore, the principal value of 6

Question 9:

==
e

cos [—
Find the principal value of
Answer

f A A
Let cos™ [—L]:_v. Then, cos v :—L— —cos| EJ =Cﬂ5(i‘[—£ |=cns[3—ﬂ).
\ 4 4 4

2 V2o \

We know that the range of the principal value branch of cos™ is [0,n] and

cos[hh— I
. =
4 ) \."3_

-1 [ I ] 3']1'
cos - 15 .
Therefore, the principal value of 2 4

Question 10:
cosec” (—1.5]
Find the principal value of -

Answer

ro
Let cosec '(—wﬁ) = y. Then, cosecy =—2 = —cnsac[E] :cusec| T |
4 Y.

We know that the range of the principal value branch of cosec™? is

| 10} and cosee( %) =42

b3 | =
2| 3

cosec '(—\E] 15 —E.

Therefore, the principal value of
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Class XII Chapter 2 - Inverse Trigonometric Functions

Maths
Question 11:
| | 1 _— ]
tan ' (1)+cos ' | —— |[+sin | ——
Find the value of 2 2
Answer

- n
Let tan™' (1) =x. Then, tanx =1=tan 2

ctan” (1) = T

i =

Let cos™ . = v. Then, cosy=- : = —C05 Hj:cos n—ﬂjzcns[h]_
2 2 3 3 3

. —1[ 1J n
Seos | - |=—
2 3
Let sin"[—IJ::.Thcnﬁ sin::—lz—sin(rﬂzgjn[_n_:}
2 2 6 6

LG
sosin” [—lJ S
2 ]

c.tan ' (1)+cos '[—%]+sm ‘[—]5]

_F,2n x
4 3 6
_dm+8r-2n_ 9m _ 3m
12 12 4
Question 12:
1 . 1
cos | [—)+251n : [—]
Find the value of 2 2
Answer
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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

Question 13:

Find the value of if sin™ x = y, then

—EEFEE
(A) {}5}-‘51'1:(3) 277 2

T
(C) U'«:y{ﬂ:(D) 2
Answer

It is given that sin™! x = y.

We know that the range of the principal value branch of sin™! is

—ZV=
Therefore, 2

m
2,

Question 14:
I [
. tan  +/3 —sec (-2).

Find the value of ( }IS equal to

i b 2n
(A)n() 3(c) 3(m) 3
Answer
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Let tan”'+/3 = x. Then, tan x = J3 =tan ;[

We know that the range of the principal value branch of tan”' is [?gj

n
stan'Y3i=Z

"

3
Let sec” (—2) = y. Then, secy=-2= —sec[ ]; ] = sec[n— 1; J = se¢ 2;

. L o bis
We know that the range of the principal value branch of sec ™ is [0t |- {E}
2n
-1
sec (-2)=—
(2)=7
Hence, tan” (yﬁ)—sec" (—2] = E_z_ﬂ: __T
’ 3 3 3
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Maths

Exercise 2.2

Question 1:

- : : 1
3sin' x =sin '(3x—4x"), xe|l-—, =
Prove 2 2
Answer
- : ; 1
3sin' x =sin '(3;:—4,1‘"}, xe[——, —}
To prove: 22
Let x = sin6. Then, sin” x=46.

We have,

R.H.S. = sin ](3'*_4"*3]:5“ '[3sinﬂ—4sin-‘§)

=sin"' (sin30)
= 360
=3sin' x

= L.H.S.

Question 2:
- 1

3cos ' x=cos ' (4x' —3x), xe[—T I}
Prove 2

Answer

o 1

3cos ' x = cos ‘{4.:("—3:}. xe[—* l}
To prove: 2

Let x = cosB. Then, cos™! x =0.

We have,

Page 8 of 38

Website: www.vidhyarjan.com Email: contact@vidhyarjan.com

Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051

(One Km from 'Welcome’ Metro Station)
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Maths

R.H.S.=cos™' {41‘3 - 3x)

=cos ' (4 cos’ 8- 3cos 5’}

=cos ' (cos30)

=36
= 3cos 'x
= L.H.5.
Question 3:
2 1
tan ' — +tan ' — =tan ' —
Prove I 2 2
Answer
tan ' —+tan ' — =tan !
To prove: I 24 2
2 7
LHS.=tan ' —+tan ' —
11 24
2 7
11 24 . | XY
:tan'— tan  x4+tan vy =tan z
R ) I-xy
11 24
A48+ 77
_ 1 11=24
414
11x24
-y
= tan_l M = tal'l_' E =ta|‘|_ll = er‘LS
26414 250 2
Question 4:
2tan”’ l +tan' l =tan"’ ﬂ
Prove
Answer
2 tan” l +tan™ l =tan ' —
To prove:
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L.LHS.= 2tan™’ l+ tan 1
2 7

[

1
l—x

1
=tan"—2.+tan"$ [Etan"x:tan" 2x }
]
2

X+y
—_ tan ' x+tan ' v=tan’ rr Y
i 4 1 -

I—xy

Question 5:

Write the function in the simplest form:
Y 1 +I: -1

X

tan L x=0

Answer
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Maths

CA T xT =1

X

tan

Putx=tanf@ = @ =tan ' x

- tan Wi+ x7 =1 —tan-’ J1+tan® @ -1

X tan &
- tan™" sectd—1 - tan”" ]—.r:mrst&?il
tan & siné
2sin’ 0
=tan”' 2
. A
2s5in —cos
2 2
—tan"[tanﬁ]—g—ltan" .
= = = X
2 2 2

Question 6:
Write the function in the simplest form:
1

-1

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

Put x = cosec 8 = 6 = cosec™ ! x

, |
= fan

1
X -1 Veoseo'd—1

ctan”!

]
= tan '[ ]=tan (tan )
col &
T 8
=@ = cosec 'x:;—sec ' [cosec '¥ +sec 'x:E]

Question 7:

Write the function in the simplest form:
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Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

| |1—cosx
tan — lLx=n
|+cosx

Answer

4
l—cosx
tan —— |lLX<m
L V1+cosx

¢ 2sin® *
l—cosx
tan ' \/1 =tan"'
v X
FCOS X szs_
2
. X
sin .
= tan"' 2 = tan ][tan '—]
X 2
COs
2

Question 8:

Write the function in the simplest form:

[ cosx—sinx
tan | ———— |, 0<x<nm
cosSx+sinxy

Answer
(cosx—sinx
tan | — == |

L COSX +5iny

| siny
Ccos X

sinx
1+
\ Ccos X
1= lanx}

= tan™’

=tan”’|
+tanx

=tan” (1)—tan™ (tanx) tan
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Maths

Question 9:

Write the function in the simplest form:

tan ' ﬁ |x|~:a
Answer
tan "' S —
Mo o
Vai—x

Putx=asinf = £=511'I|9:}" & =sin”' [EJ
a o

x o asint?
?:lan ) 7 * )
va —x° Va —a sin” 0
| asing I(c.rs.inuﬁ'l']
=tan '| ——

=tan”'| ——
avl—sin’ &

~tan”' (tan@) = O =sin"' =
il

" lan

acost

Question 10:

Write the function in the simplest form:

3a'x—x' —a a
tan”'| =—— |, a>0; Sxy€—
a’ =3ax’ J3 J3
Answer
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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

N
a’ —3ax’

X
Putx=atanf! = = =tanf = ¢ =
o

o

L 3ax-x - 3¢’ -atan @ —a' tan’ @
a —3ax’ a —3a-a tan’ @

| 3@ tanf —a’ tan’ A
= tan . : .
@ —3a tan” &
[ 3tan@ ~tan” @
=tan” | ————
|-3tan” &
=tan"' (tan36)
=3(
=3tan'Z
a
Question 11:
tan ™' {ana[zain" l]]
Find the value of Z
Answer

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

| l

oA

['rm«, m,.n '%ﬂﬂan-‘[zma[zxgﬁ
S

=tan 1=~
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.

1—y* 1 —tan®
o —2 = cos '[ﬂ]=cos "(cos2¢)=2¢ =2tan "' y

1+ 3 |+ tan” ¢

1| . 2 -y

- tan—| sin ' —= + cos '—'},
2 1+ x° 1+ y°

:tan%[han 'x+2tan '_v]

= tan [tan T x+tan” _v:l

=tan{tan '['H’FH
1—xy

Xty
1—xy
Question 14:
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sm(sm —+cos J.] 1
If 5 , 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)
b 5 J
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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{4]{6]{1 —x:]=25+x: ~10x
= 24-24x* =25+  —10x

=25 =10x+1=0

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

5

| e

Hence, the value of x is

Question 15:

L x—1 tan”! x+1m

tan
If x-12

Answer

x¥+2 4 then find the value of x.

Website: www.vidhyarjan.com
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o x—1 ax+1l 0w
tan~ —— <+ tan =
x—2 x+2 4
x—-1 x+1
N T X+ v
—tan”| —X=2 x+2 | tan”' x+tan”' y=tan”' ~—
| [_1_1 x+1 4 =y
| x—=2/\x+2
(x—1)(x+2)+ (x+1)(x-2
[ D) () (x-2)]
(x+2)(x=2)—(x=1)(x+1) | 4
_|F.T2+x—2+,r:—.r—2 n
= lan 3 5 =
xf=d=x" 41 4
[ 2x* -4 _m
:}tan
4
= tan —tan—
4
-2
3 -
=4-2x"=3
=2x'=4-3=1
= + :
x=%
NE)
1
Hence, the value of x is ‘E
Question 16:
51n (sm—)
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.
2n E[—_ﬂ E}
Here, 3 22
. 1 A
sin [sm—]
Now, 3 can be written as:
a2y oL A T S T |- =®
SN s1n - |=SITI S| = - | =sIn [Sll’] \’v‘herﬁ = .
2 g I 3 3 2 2

- I( . 27[] . 1[ . T[) T
L. 51N 5IN— | =5In 3n— |=—
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. ]
4 4 4\ 2

b3 | A
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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

3. 1_ 3
Stanxy =4sect x—1 = __1:_

q
1 3
r=lan -—
4
.43 43 .
.50 —=tan  — 1)
5 4
-1 02 ‘s ol -1
MNow, col —=tan — (1) lan —=col x
2 3 x
. 43 43
Hence, lan[sm "=+ cot '—]
5 2
a3 a2 L .
= tan| tan 1+tan - [Usmg (i) and {n)]
2
! 3 2
173 x+y
— tan| tan' 43 tan ' x+tan”' y =tan '——
132 -y
4 3
g =
tan
12—-6
‘o 1? l?
tanLtan —
6
Question 19:
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Maths
1 n ]
cos | Ccos—

Find the values of . is equal to

T Sm b8 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

Meve [{"J', n].
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] , Sm ] 5m
cos'| cos— [=cos”'| cos— |=—"—
6 6) 6

The correct answer is B.

Question 20:

o(3-(-3)
51| ——51n —;
Find the values of 3 ~““is equal to

] 1 ]
(A) 2(B) 3(c) 4(D) 1

Answer

. .[ ] . .om . [ s
sin | — [=x 51N X =—=—5IN—=5IN
Let 2 . Then, 2 6 6

. | = = T
SN 18 FEE)
We know that the range of the principal value branch of 22
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! 3 ! I[_l] ! [:ﬂ: HJ ! [3H] r [H]
S8 —=sin | — | |[=sin| —+=— [=smn| — |=sin| — | =1
3 2 3 6 6 2

The correct answer is D.
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Miscellaneous Solutions

Question 1:

.[ 13::)
cos | cos—
Find the value of 6
Answer
) cxel0,m] o

We know that cos™ (cos x) = x if , Which is the principal value branch of cos
“1x,

13n

— ¢ [f]', T[].
Here,

13w

cos '[cos—)
Now, 6 can be written as:

cos '[cusm—n]:m : cns(2n+£) =cos | cus[E] . where Ee[ﬂ,n].
3] (3] f G
13m m

Question 2:
| Tn
tan (tan—]
Find the value of 6
Answer
s
We know that tan™! (tan x) = x if 2 2 , Which is the principal value branch of

tan ~!x.

EE['_E =
6 27 2)

tan '(tan—]
Now, 6 can be written as:

Here,
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tan "' [tan %J =tan”’ [tan(h —%H [tan{h —x)=—tan .x]

[ n T am
=tan'| —tan| == | |=tan'| tan| —— | |=tan ' tan[n——
| [§] 6 _ i)
[ m m T om)
=tan”'| tan| — ||, where —e| -—,—
| 6 6 2 2,
Tn b T
cotan! tan—] =tan '| tan— |=—
[ b B
Question 3:
.o 24
2sin' S =tan' ==
Prove 7
Answer
. 3 . 3
Let sin”' = =x. Then, sinx==.
5 )
[3“*3 4
= cosx=[l- —J =—
3 3
Jotanx = E
4
| 3 . 1 3 1 3
Sx=tan —=smn —=tan —
4 5 4
Now, we have:
Page 24 of 38
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

. 3 3
[..H.S. = 2sin '§=2tan '

3
2x=—
2
= tan {4 [Ztan 'x=tan"' I-xz:|
I

=X

16-9
16
24
=tan’ =R.H.S
7
Question 4:
-1 . —13 -1
81 —+s5Mm —=tan —
Prove
Answer

2 -
Let sin"£=x.Th-:n. 5inx=i:>=.:us.1'= I—[iJ = fE=]—J
17 17 17 289 17

8 , 8
Slanxy=—=x=tan —
15 15
., 8 8
ssinT —=tan" — (1)
17 15
.3 .3 3V (16 4
Now, letsin™' == y. Then. siny="=rcosy=,[l- =,—=-.
5 "5 ' 5) 25 5
3 o3
SLtany=—=y=tan —
4 4
. *:in'“—=tan"i (7}
5 4
Now, we have:
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Class XII

Maths
- .3
L.H.S.=sin™' 8 +sin' =
7 5
8 43 .
=tan ' —+tan ' = Using (1) and (2
> ; [ Using (1) and (2) ]
8 3
—tan' 134
8 3
]. - W —
15 4
| 32+ 45 ] | | x+_1-’
= tan - tan " x+tan ¥y =tan
6024 1—xp
=tan”' —=R.HS
Question 5:
y L 12 433
cos + COS =C0s
Prove 3 13
Answer
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Class XII Maths
Let cos ' i =x. Then, cosx = i =sinx= I—[i] = E
5 5 5) s
3 L3
slanx=-=xy=tan ' —
4 |
4 3
seos —=tan' = (1)
5 4
12 12 ; 3
Now, letcos ' —— = y. Then, cosy=— =>siny=".
13 13 13

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

. Cos 12 _ tan 13 (2)
13 12
Letcos™ 33 = z. Then, cosz = E::-a-inz :E.
63 635 65
5 L 56
tanz = —» Z=1an
33 33
seos”! E =tan "' E {3)
63 33
Now, we will prove that:
. i 12
L.HS. =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 I
412
1 36420
48—-153
= tan "' 36
33
o -1 56 e
=tan” 22 [b;u {J}]
= R.H.S.
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Class XII

Maths

Question 6:

a1 .
cos  — +sin §=5m

Prove
Answer
.3 . 3V 16 4
Let sin”' = =x. Then, sinx="=>cosx = l—(—J = —6 =—,
3 3 25 3
3 o3
lanx=—=x=tan —
4 4
3 3
sin —=tan — el 1
) 4 [ }
2 . )
MNow, letcos ']—=y. Then, cosfv:Ezasm y=—.
13 13 13
tan y=— = —Ian"i
= y= 12
12 5
cos —=fan  — vl 2
1: 12 [ }
Let sin ' 5—q=: Then, sinz="—=>cosz="—.
2 2
56 1 56
tanz = =z =1an
33 33
56
sosin”' T =tan! (3
= (3)

Now, we have:
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Class XII Maths
LH.S.=cos 12 +sin~ 2
13 3
—tan” >t tan” > [Using (1) and {2)]
12 4
5 3
2ty X+ y
—tan"' 124 tan " x+tan"' y=tan"' —
53 -y
12 4
20436
= tan
4815
=T
=tan —
33
. 36 .
=sin — =R.H.5, Using (3
65 [Using (3)]
Question 7:
L6335 43
tan  —=sm —+4c05 —
Prove 3
Answer
. 5 . 5 12
Let sin E =x Then, sinx =—=rcosx=—.
5 a5
Stiny=—=x=tan —
12 12
5 5
ssin' —=tan' 1
13 12 ( }
3 3 4
Letcos' ==y Then, cosy===siny=—.
5 3 3
. tan '—4::\» = tan”'
CHELYEFTY 3
3 4
1 I
SC0s —=tan | — I
Using (1) and (2), we have
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Class XII

R.H.S. =sin"' El +COS

Maths
= tan 'i+tan !
12
5 4
_+_
=tan"'| 123

3
5
4
3
3
-1 -1 .. -
5 4J {tan X+tan  y=tan
- —x—
12 3

X+ Y
l—xy
4[|5+4s“
— tan |
36-20
63
= lan
16
=L.H.5.
Question 8:
L1 1 41 PR
tan  —+tan —-+tan —+tan —=-—
Prove 7 3 8 4
Answer
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Chapter 2 - Inverse Trigonometric Functions

Class XII
1 ] ] ]
LHS =tan'—+tan'—+tan' —+tan' —
5 7 3 8
1 1
+ + X+
tan 51 7] +tan”' ] l [1311 x+tan” y=tan"' " J’:|
- 1= l—xy
5 7 3 S
=tan”’ 7+ +tan”’ §+3
35— 24 -1
= tan ‘EHan 11
23
=tan‘—+tan']—l
2
6 11
il 17 23
= tan _6 T
17 23
g [138+187
- 391-66
(325 -
=tan~ | —— |=tan 1
325
:I:&H&
Question 9:

tan”' x =lms [
2

I_t] xe[0, 1]

Prove I+x
Answer
Let x=tan® &, Then, Jx = tan@ = @ = tan " \x.
l-x 1- tan” 0
g ns 2§
I+ x l+tan’d
Mow, we have:
1 1-
R.HS. = —cos™ ad
2 l+x

] = %ms" (cos26) = %xiﬁ’ =@ =tan" vx =L.HS.
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Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

Question 10:

w'f]+5inx+\-'f1—sinx] x ( n:]
=5.x-,=_ 0, —

cot”'
\"I+5;inx—s,|'r1—sinx 4
Prove

Answer

Jl+siny ++/1—sinx

J1+sinx —+/1—sin x

Consider

) . . z
[w‘l +sin x ++/1-sin .x]
= ; ; ( by rationalizing )
(Vissinx) - (Vi=sinx)
(14 sinx)+(1 —5i11x]+2J{] +sinx)(1-sinx)
- I+sinx—1+sinx

i 2(I+~Jl—s.inzx]

_I+cosx 2

T gj i .x X
2sinx sin x Isin > cos ™
2 2
—cot™
2
. _ I+sinx ++1—sinx _ X X .
. L.H.S. =cot™ v = TN 77 |=cot l(mt ]: = R.H.S.
VI+sinx —1-sinx 2
Question 11:
A l+x —+/1—x | . |
tan /i a =Z—2ms X, —E_xil
+x 412 .
Prove . * [Hint: putx = cos 20]
Answer
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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

1 -
Put x =cos28 so that 8= > cos x. Then, we have:

LILS.= tan”| YIFX=VI=X
o «J'Il+.1'+sfl—x

. [u"HmsEﬂ —J1-cos EE}

J1+c0s26 +J1-cos 20

4 [ \."rl cos @ - ~.|'[2 sin” @ ]

\2cos* @ ++/2sin? 6

1 J2cos@-2sind
V2 cosO++2sind

Lmri? sind/ - tan” 1—tandé
Lmr?+<.m5' 1+tan &

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

+ Xy

n n 1 .
=——f=———cos' x=R.H.S.
4 4 2
Question 12:
b o A T L
—Zsin =it ‘J_
Prove 8 4 34 3
Answer
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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

1. 1y 242
Now, let cos™' —=x. Then, cosx=—=sinx=J1-| - | ===,
3 3 3
. - ) 242
N .“.'=5]T'I] :ﬁ‘{.}(}b]—=bll1lTJ_
9. 22
L.H.S. = —sin' === =R.H.S
Question 13:
2tan' (cosx)=tan"' (2cosecx
Solve ( } { }
Answer
2tan” (cosx)=tan” (2cosecx)
o 2cosx - - o 2x
— tan l( = |=tan"' (2cosecx) 2tan”' x =tan™’ .
1 —cos” x l1—x°
2eosxy
= —————=2¢0sec X
l—cos® x
2eosx 2
sin“x  sinx
= CO5X =S8INX
—tanx =1
LX==—
4
Question 14:
1= I -1
tan. —— =—tan x,{:x pe ﬂ}
Solve l+x 2
Answer
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Class XII Chapter 2 - Inverse Trigonometric Functions Maths

l=x 1 !
fan  ——=—tan Xx
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
—stan | x=—
= Xx=tan—
1
X=—
NE
Question 15:
sin(tan_l x:I, |x| 2
Solve is equal to
X ] 1 x
(A) 'J]—J.'_ (B) "JII]—I_ (C) “JI’I-I-I_' (D) W+ x
Answer
tan y = x =>sin y = -
Let tan™! x = y. Then, I+x°
. --|[I} -1 -_1{~TJ
S yESl | e |=lan x =sin’ | ———
Vi+x” 1+
; _ . . - X X
.'.sm(tan '.r)=5m(sm ! — |= .
u"rl +x° \jrl +x°
The correct answer is D.
Question 16:
. . T
sin” (1-x)-2sin" x=—
Solve 2 , then x is equal to
Page 35 of 38
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



B

Class XII Chapter 2 - Inverse Trigonometric Functions Maths

oL 1 1
(A) 2(@B) 2()o(D) 2
Answer
sin'][l—x]—lsin"x:g

= -2sin" x= z—sin" (1-x)

= —2sin"' x=cos”' (1-x) ~(1)
Letsin'x=80=sinf=x=>cosf@=+v1-x".
B =cos” [u'l—xz]

sosin'x=cos” (\."l —xl)

Therefore, from equation (1), we have
~2cos I[wﬂ|—.t:)=‘:05 '"(1-x)

Put x = sin y. Then, we have:

~2co0s” [«.Il'l ~sin’ _v) =cos ' (1-siny)

= —2cos ' (cosy)=cos ' (1-siny)

= -2y =cos ' (1-siny)

=»1—siny =cos(—2y) =cos2y

= 1-siny=1-2sin’ y

= 2sin’ y—siny =0

=»sin y(2siny—1)=0

1
::-siny:ﬂcrrg

|
Lx=0orx=—

2

1

X==
But, when 2 , it can be observed that:
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Class XII Maths
N | 51
LHS. =sin |1-—|-2sin —
2 2
1 1
=sin"' —]—25"1_' —
2 2
" _I ]
==5In —
2
- TLTLRHS
o6 2
1
SX=—
2 is not the solution of the given equation.
Thus, x = 0.
Hence, the correct answer is C.
Question 17:
-|[ '] A=y
tan — 13
Solve Y ¥ Vis equal to
T T b8 =3m
(A) 2(B). 3(c) 4(p) 4
Answer
Page 37 of 38
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



Chapter 2 - Inverse Trigonometric Functions

Class XII Maths
X X—
tan ™' T
¥ X+ y
X x-y
] + ] .1.'—
—tan'| 2 T tan”' y—tan”" y=tan" 4
1+ xy

kg

x(x+y)-y(x-y)
| y(x+y)

- tan y(x+y)+x(x—y)

y(x+y)

=tan~' X+ AV — AV + _1’: J

L+ X -y

g
X+

=tan’'| ——=—
kxz"’y'

Hence, the correct answer is C.

—tan'1="
4
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