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CBSE NCERT Solutions for Class 12 Maths Chapter 02

EXERCISE 2.1

1. Find the principal value of sin™* (—%)

Solution:
| 1y i b S z Y . m
Let sin (_E) =y, thensiny = ——= —sin (E) = sin (_E)
We know that the range of the principal value of
T o | - %)= 1
sin xls[ 2,Z]am:ism( ﬁ)— 5

m

o e, 1% .
Hence, the principal value of sin™! (_E) is —=.

: ) B [
2. Find the principal value of cos ( - )
Solution:
Let cos™! (g) = y.then cosy = ? = COS (E)
We know that the range of the principal value of
V3

cos 'x is [0, 7] and cos G] =

P

. . ol T
Hence, the principal value of cos™ (“?) is =

3. Find the principal value of cosec™*(2)
Solution:

Let cosec™(2) = y. then, cosecy = 2 = cosec (E]
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We know that the range of the principal value of
cosec™'x is [—?—;E] — {0} and cosec G] =2

Hence, the principal value of cosec™1(2) is E

. Find the principal value of tan™*(—/3)

Solution:

Let tan™*(—+v/3) = y, then tany = —/3 = —tan _ = tan (— E)
We know that the range of the principal value of

tan lx is (—%,g) and tan (—g] =3

i - 2 =Y i _E
Hence, the principal value of tan=1(—V/3) is ”

. Find the principal value of cos™ (—%)

Solution:

Let cos™?! (— 1) = y, then,

2
1 i b 2m
COSy = —_= —C05 - =C05 (JT—— = s —
2 3 3 3

We know that the range of the principal value of

cos 'x is [0,m] and cos (ET") o

2m

i i = 1Y -
Hence, the principal value of cos™ (— —) -
2 3

. Find the principal value of tan™'(—1)
Solution:

Lettan *(—1) = y. Then, tany = —1 = — tan (E) = tan (—%)
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We know that the range of the principal value of
tan"lx is [—;,5) and tan (—:] = =1

Hence, the principal value of tan=1(—1) is —E.

. Find the principal value of sec™ (f—?)

Solution:

Let sec™! (Jii) = y, then secy = % = 5€c (%)

We know that the range of the principal value of x in

sec 'x is [0,m] — {r—;] and sec (E) -

V3
2

- . o « K
Hence, the principal value of sec™ (Ti) is =
v

. Find the principal value of cot™*(+/3)

Solution:

Let cot™v3 = y, then coty = V3 = cot (E)
We know that the range of the principal value of
cot™1x is (0, ) and cot (E) =4/3.

Hence, the principal value of cot™'v/3 is E.

. Find the principal value of cos™ (_1__5)

v

Solution:

Let cos™! (— i_) =y, then

w2
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10.

11.
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1 i o m im
cosy = ——= = —cos (;) = cos (:rr —;) = €05 (T)'
We know that the range of the principal value of
“ly ] LY o
cos 'xis [0,m] and cos ( . ) =

N

. et 1% . 3w
Hence, the principal value of cos™ (— —._) w—
v2 -4

Find the principal value of cosec™*(— @

Solution:

Let cosec™*(—v2) = y, then

cosec y = —V2 = —cosec G) = cosec (—%)

We know that the range of the principal value of
cosec”'x is [—E,E] — {0} and cosec (— E) = —2.

H - —1 =~ 4 v _E
Hence, the principal value of cosec™( \E} is ——.

Find the value of tan™*(1) + cos™* (—%] +sin™?! (—%)

Solution:

Lettan (1) =x,then anx=1= tan%

We know that the range of the principal value of tan™'x is (_EE] and tan ;- =
1.

s tan™(1) =E

Let cos™? (—%) =y, then

1 m ™ 2m
CUS}":——: —CO08—= CDS(?T——)=-I‘.'.'GS (—)
2 3 3 3
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We know that the range of the principal value of cos™'x is [0, 7] and cos (2?”) =
1
2

; -~ f_1} _2m
ot (1) =2
Let sin~? (—%) = z, then

" 1 P . 4
SINZ=——-=—§IN—=§In (— —)
2 6 [

We know that the range of the principal value of sin™'x is [—E,g] and

Now,
tan (1) + cos™* (—1) + sin™! (—E)

2 2
—E 2_H_E_3H+BH—2H_9_?I_3_JT
T g 2 a0 12 R 1z

Find the value of cos™* G) + 2sin™! G]

Solution:
—1[1
Let cos 3 =% then

1 b s
COSX =—=C005—
2 3

1

We know that the range of the principal value of cos™'x is [0, 7] and cosg = %

1 o

- 1
Hence, cos™! (—) =—
2z 3

e
Let sin (2) y, then
siny = = ginZ
Yy=3= 6
We know that the range of the principal value of
sin~lx is [—E,E] and sin X =1
2 2 6 2
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13.

14.

If sin"'x = y. then
(A)o<y=<m
fEl_EE}FEE
(C)0<y<m

{D]—E":}":;

Solution:

It is given that sin™* x = y.

VIKRANTADAD=MY"

We know that the range of the principal value of sin~'x is [— E,E].

Hence, -~ <y <=,
2 2

Hence, the option (B) is correct.

tan~*v/3 — sec™'(—2) is equal to
(A)

()~

(C)5

(D)

Solution:

Let tan~'+/3 = x, then

tanx =3 = tan%

2z
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w

We know that the range of the principal value of tan™'x is (—E,E),
atan 3= ;
Let sec’(—2) = y, then

n n 2m
SEC}’ =-—-2= —SECE =580 (ﬂ' G E) = 36 (?)

We know that the range of the principal value of sec™x is [0, 7] — E}

. -1 oy _ 2m
&S0 H=1) = :
Now,
- e iy T I F
tan~1/3 = sec™1(—2) e =

Hence, the option (B) is correct.

EXERCISE 2.2

. Prove that 3sin”'x = sin"1(3x — 4x3),x € [—%%]

Solution:
Let sin"'x = A.thenx = sin @
. 1 -1
Since, x [——,—]
.S 4

m

Hence, 6 € [—E,E]

Now,

RHS = sin™*(3x — 4x?) = sin"'(3 sin 8 — 4sin*@)
= sin~!(sin 38)

= 3¢ (Since, 36 € [-Z,])

= Riin"'x = LHS

Thus, LHS = RHS
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Prove that 3cos 'x = cos ' (4x® — 3x),x € E, 1]

Solution:

Let cos™'x = @, then x = cos @

Since, x € E, 1]

Hence, 8 € [[I%]

Now,

RHS = cos'(4x® — 3x) = cos'(4cos*8# — 3cosh)
= cos™!( cos 38)

= 36 (Since, 38 € [0, m])

= 3cos~'x = LHS

Thus, LHS = RHS

Prove that tan™' = 4 tan~! — = tan
11 Z4

B | b

Solution:
As we know that when xy < 1, tan~!x + tan~'y = tan~?! %
X A W =
Here, x = S e, Hence, xy — 1
So, LHS = tan™' = + tan™! —
11 24
2 T
= tan~?! (—H+; )
T
11 24
48+7T
= tan™" (_é_ )
11x24
=tan ! 277 _ tan~122® = tan~t1 = RHS
264—14 250 z
Thus, LHS = RHS
8 www.vikrantacademy.org
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s
=tan~1=—

Prove that 2tan~'2 + tan—12
2 7 17

Solution:
As we know that when |x| < 1, 2tan"'x = tan“% and when xy < 1,

—1 X+¥

tan"'x +tan"'y = tan
1—xy

So, LHS = 2tan'151+ tan~!

=

=tan* | zxiil +tan—121 {Since, |l| < 1)
1-(3) ’ i

1 1
=tan™' — 4 tan"' -

@

4
= tan™1 4 + tan "=

I L S
= tan ( "é) {Slnce.Bx?—mﬂ:l]

3 7

20+13
i 7 —q 2B+3 1311
= tan™1 (Hﬂi'_*) =tan~!—— = tan !'— = RHS
e o 21—-4 17

3=T

Thus, LHS = RHS.

—1 viexri-—1

Write tan ,x # 0 in simplest form.

Solution:

. g 5 g Vil+xi—1
Given expression is tan™! ———

X

Let x = tan®d. Hence # = tan™ ' x

_1 VIaEE-1 _y VIFanZf-1
&S tan 177 = tan - ———
tan @
—1 {secB—1 = 1-cos8
= tan 1(—)=tan 1( - )
tan# sing
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.ol
_ 2 sin’— _ a
=tan !|— 5| =tan 1(tan—)
2sin; cos; 2

1

1 =
—tan" " x
2

6. Write ta|1‘1+._1, |x| > 1 in simplest form.
WXE—

Solution:

1

Given expression 1s tan™ " ——
vxs—1

1

Let x = cosec . Hence 8 = cosec™ * x

1 1
tan™! —=tan"! ——
Yxi-1 veosect -1
-1_1 -1 -1
=tan "' ——=tan ‘tanf =0 = cosec™ ' x
cot 8
" =1 - -1 =4 i
S (Since., cosec™ " x + sec”  x = E‘]

1-cosx

1+ cos x

7. Write tan™?! ( ) 0 < x < m in simplest form.

Solution:

. . . R 1-cos
The given expression is tan™! ( x),
1+ cosx

Now,

tan ™t (
= tan™! ( 'tanzg)

= tan~! (tan%)

1-cos =
[& :.x) = tan 1

1t+cosx

(Since, 0 < % < E Hence, tan% > 0)

(Since, tan~!(tanx) = x,x € (—;_g)}

10
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. s cos x— sin = 3T - !
Write tan™! (#) ,— < x < — in simplest form.
Cos x+ Sin x 4 4

Solution:

a : : - cos x— si
The ZIVen cXpression 1s tan1 (ﬁ)
cos x+ sinx

Now,

sinx
COS X
sinx
CO5 X

tan—?! (

1- tan x)

cos x+ sinx 1+ tan x

COS x— Sinx) o (1

) = tan! (

1—tan x tanE—taux

= Han"> (m) = tan ™! (

=tan™! [tr.m E — x)]

. -7 an
Since, — < x = —
4 4

_—
1+ tan :_tau x)

=3
>——T<—x<=
4 4

m 3m w m ™
oo — = —
4 3 4 4 4

m T i g
D ——<——x< =
2 4 2

o
=——X

Hence, tan™! (mr;m]
¥ 4

cos x+ sinx

r: -1 x . -
Write tan — |x| < a in simplest form.
Solution:
The given expression is tan™! ——.
vas—x2

- e
Let x = asin#. Hence, # = sin lﬂ

. tan“ x ir 'L'E.I'l_i ( asing ) . tElI'l_1 ( asing ]
h Vai—xZ vaZ—aZginZg avi-cinZ @

tan? (ﬂ) =tan " !(tanf) = @ = sin"1 =
acos @ a

11

VIKRANTADAD=MY"

(Since, tan *(tanx) = x,x € (—;%)}

www.vikrantacademy.org
Call: +91- 9686 - 083 - 421




VIKRANTADAD=MY"

3a‘r—xd

10. Write tan™1 ( ),a >0 2<x<Zin simplest form.
+3 V3

af—Iax?
Solution:

]ﬂzx—xz)
a*—3ax?

The given expression is tan ™ (

_1-1'

Let x = atan#. Hence, & = tan

. tan~! (Ba"x—x;‘) — tan~! (3&21: tan —a” tan® E)
b af-3ax? ai-3an?tan g

a? — 3a tan? o

—_— (3tan€—tan3ﬂ)
= tan

- (3{:3 tan 8 — a* tan® E')
= tan

1—3tan2 4
= tan~'(tan 36)

3 —i i
Smcc.ﬁ <X S =
::r_—f < atan@ {i,_

V3 v3
= = <tanf < i_
3 v3
m

> -T<B<T
[ &

=-"z30 <t
2 2

3u2x—13)

Hence, tan'i( e
a’—3ax

2z S -1* r =1 o T
=36 =3tan™ — (Since, tan™*(tanx) = x,x € (—5,5)}

11. Find the value of tan™?! [Ecns (2 sin~? i)]

Solution:
The given expression is tan ™ [2{:05 (Esin“ %)]

s tan™t [2{:05 (251’?1“ %)]
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= tan™! :2 cos (Zsin‘i (sin E))]
= tan~! :ZCES (2 X E)] (Since, sin~'(sinx) = x,x € [—;g]]

= tan ! :st (5)]

=tan"[2 % l]

12. Find the value of cot(tan 'a + cot™'a)?

Solution:

The given expression is cot(tan 'a + cot'a).
we know that, tan™'x + cot ™ 'x = ?—; i
Substituting equation (1) in the given expression

~ cot(tan™'a + cot™'a) = cot ('—D = {}

2x =
+ cos !

1+x?

. 1] 1—y*
13. Find the value of tanz[sm 1 1+y2] x| <1,y >0and xy < 1?

Solution:

i g i | e _q1-32
The given expression is tan - [sm '—= + cos ’—y]
2 1+x2 1+y2

+ cas™ :
14+xt 14y

IF .. . _« 2% b
= tan 5[5”1 1 * ]

o 1 -1 -1
= tan_[2tan”'x + 2tan”"y]

+x 1+x

R
[we know that, 2tan " 'x = sin™?! lzx, T ]
= tan%[zimn"‘x +tan~'y)]
= tan[tan™'x + tan~y]
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_q X+¥ x4y
= tan [tﬂn 11—] =

—x¥ 1-xy

14. fsin(sin™* 5 + cos ™! x) = 1, then find the value of x7

Solution:

: : . —1 1 o F, L
Since, sin | sin E+cos x|=1
R e | s i

(sm 1E+ cos ‘x) = sin~11

A ==
::-(sm 1E+cas 1I)=§

._11_11' —1
= sin"1-==—cos 1x
5 2
R ok | s ) . o
= sin 1E=5m 1.1:[{155“1 Yx + cos 1x=%]
1
S X ==
5

15. ftan ' 22 + tan ' 22 =X then find the value of x?
x-2 X+2 4

Solution:

i B s | _q x+1 T
Giventhat tan™!— + tan™!=—=—
x—2 x+2 4

-1 _ X+1

—1f x2 w2 | _E =1 1y = =y
= tan (1 = E) 4[ﬂstan Xx+tan 'y = tan (l—xy)]

X—-2 X+2

[{x—u{x+2]+(x—2]{x+ 1)
(x—2){x+2) =1

[{x—z}{x+2]—{x—1]{x+1] o
(x—2)({x+2)

=

ot 2r—x—2+xix—2x—2 )

x2—4-(x2-1)

1

2x?-a
-3

1
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16. Find the value of sin™! (sin 2—:)"

17.

Solution:
Given that sin™! ( sin 2—").
3

We know that sin"*(sinx) =x ifx € [—%,E]
Hence, sin~! (sin E) = sin! (sin [:rr — E})

3 3
=sin~t (sin ) =2el|-= *
= sin (sm 3) : E[ K5

— L -2 T
Hence, sin™! (sm?] =

Find the value of tan™! (tan 3—“)?
4

Solution:

Given that tan™? ( tan ?)

o

We know that tan™'(tanx) = xifx € (—E.—).

Z2 2

s tan! ( tan ET") = tan~! ( tan {rr— E})

15
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18. Find the value of tan (sin'1 E + cot™?! g )?

Solution:

Given that tan (sfn‘1 2 ¥ cot™? E)
5 Z

=~ tan (sfr:‘1 2+ cot™? 3) = tan (tﬂn" — +tan™* 3)
5 2 v5°—3 3

L i _ —qh
12 =tan'—— and cot 1= =tan"1-
vhd—pn? b a

[ﬂs sin~

- -1

=t t ‘13+t i X
—{ITI({IH 4 fan 3)

[ 3 2
= tan [tan™? (1—:_%)
I 4 3

9+ 8

iy 4 %3
4%3—-3x2

4 %3

17
G

= fan |tan

= tan (tam‘1 %) =

19. cos™! (EDS?) is equal to
(A) 2
(B) =
fflg
{D}E
Solution:

Given that cos™! (cns ?—;)

We know that cos™*(cos x) = x. if x € [0, ],
s cos™1 (cﬂs ?H)
- =

=¢ps ¥ [(cos (2m — Ef)]
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20.
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_ _1( SH)_SHED
=rgos™ |oas o | =— [0, m]

= T
Hence, cos ™! (cos?’r) ==

Hence, the option (B) is correct.
i E_ e | _l .
sin (3 sin ( 2)) is equal to

(C)=

4

(D) 1
Solution:
Given that sin G —sin™* (_%))
We know that the range of the principal value of sinx is [Z, %]
- sin G —sin™ (- %))
[ (csn)]
= sin [% - sin™ {sin (- Z)}]
- sn(£+)

4 im
= 5in (—)
[

=sinZ=1
2

Hence, sin G — sin™?! (—%)J =]

Hence, the option (D) is correct.
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21. tan~ V3 — cot™*(—/3) is equal to
(A) 7
(B~
(C)0
(D) 2V3

Solution:
Given that tan™*v3 — cot 7} (—/3)

We know that the range of the principal value of tan™"x is (—%B and cot™'x is
(0,m).

< tan"'V3 — cot~}(—v/3)
= fan~?! (tan E) — cot™? (— cut%)
=2 —cot™ [cot (:rr —%)] (Since, tan~!(tanx) = x,x € (—E%)]

Tl cot™! (cot 51{)
3 6

= % —5?“ (Since, cot™*(cotx) = x, x € (0,m))

Hence, tan~ 13 — cnt‘i(—@ i

2

Hence, the options (B) is correct.
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Miscellaneous Exercise on Chapter 2

: =4 13
Find the value of cos™! ([.'DS T")

Solution:
Given that cos—? (EUS E)
(]
We know that cos ™' (cos x) = x if x € [0, m],
; -1 B
. COS (cus - )

= o8 [-::ﬂs (2:-'{ +E)]

= oS % (cas g)

=E E [D,?T]

A 13w b
Hence, cos ™! (C‘ES T) =

Find the value of tan™! (tan%)

Solution:
Given that tan™! (t-:m ??H)

We know that tan (tanx) = xif. x € (—T—;B
s tan~?! (tan ?H)
- =

= tan™! [tr:m (:rr - E)]

= tan~! (tang) =E

m

Hence, tan™?! (taﬂ ??“) =

1 —1 24

Prove that, 2 sin™'= = tan

|
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Solution:

LHS = 2sin™!

| w

1

oo R Y | = ia
= 2tan~?! [:‘.IS sin~!= = tan ‘—_]
b VhE—a*

3
VEZ— 32

a
2m—
4

=)

1 1

=2tan™" - =tan”

I[as 2tan " lx = tan“z—le

3
4 1—-x
2
= =1 :
= tan |1r..z—-4
=

1

3 16
= tan™! (— X —)
z 7

i
7

= tan =RHS

Hence Proved, RHS = LHS

1 -177

36

Prove that, sin™! 11?-{- gsin” == tan

|

Solution:

LHS = sin~! % + sin~?

|

ot a8 =g
=tan ! ——+tan
y172—82 vw5L—3<

assin™!

1~ -1

ot i
= tan ! —]
vhi—gd

8
= i o —1_
tan 15+tan 1

[ 8,3
=tan~t |15 [as tan~'x + tan"'y = tan™? (”‘v )]
T R

32 + 45

| T5x&

15x4—-8x3
15x 4

= tan~

s
T -1 | Ba
= tan %l

L 60

17 _RHS

6

Hence Proved, RHS = LHS

= tan
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il g 12 _4 33
5. Provethat,cos '-+cos ' —=cos 1 —
=1 13 =1
Solution:
—1 4 _412
LHS=cos -+ cos 1—
5 13
Y _ 13Tz i _4 VbEI-aZ
= tan™1 +tan ! — [ascna ’Eztan 1T|

= tan™ ! E +tan™!'—
4 12
3 s
= fan T
b

-1 -1 ., — -1 [ x*¥
[astan x+tan " y =tan (1_11”)]

36 + 20
o | AR ;6
4x12—-3X5 33

4% 12

= tan

1

= 05 N —
V5624332

i b
gstan *— = cos™! —]
[ b Vvals+ht

=1 33 —3 33
=co5s —=¢05 ' —=RHS
4225 65

Hence Proved, RHS = LHS

1

1 =

65

-1 12 i 5
6. Prove that. cos E+5m = sin

| w

Solution:

_+ 12 O |
LHS =cos™'—+sin™ 1=
13 5

—g ¥13°-12¢ Zy 3
=tan ! ——— +tan" ! ——
12 W E2=32
g —q ¥hi—g# o il e i
ascos = =tan ' ——— andsin"'—=tan ' ——
b b VBhE—az

5
=tan'—+4tan"1—

12 4
= tan "’ Erurl [as tan !x+tan 'y = tan™! (ﬂ)]
LT ¥ rp—
12 4
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20 + 36 56
. = 12x 4 o = oo
=l o xa—sx3[T B 33
12x 4
s 3L —cin~1. 2
=sin"'—— |astan~' =sin vm]

e 56 . —4 56
= sin"! —— = sin"!= =RHS
w4225 &5

Hence Proved, RHS = LHS

—q B3 T 5 —1-3
Prove that. tan ' = =sin ' =+ cos™ 12
16 13 5
Solution:
e B .3
RHS =sin™!—+cos™ -
13 5
25 5 _q ¥5&—32
=tan ! ——=+tan™?
v132-54
g2 _yNb-a? ;o —y A
ascos - = tan and sin~'- = tan :
[ b b VbE—a?

5
=tan ' —+tan" '

12 3
L
= tan 1 |Lﬂl las tan"'x + tan~'y = tan™? (”}r ]]
1 *— 1-xy
14 A
15+48
b ran—i |12ij::h‘4:|
1Z2x3
= tan~ 12 =LHS

16

Hence Proved, LHS = RHS

Prove that, tan™! % + tan‘1% + tan~? % + tan~! % = %

Solution:

LHS = tan™! %+ tan~?! % + tan™! % + tan~?!

[== T =

22
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11 24
= tan‘1| — l-}-tan 1[ ﬂ“,l
'.I.—H ]—;.‘#E

8 7

as tan~'x + tan~ly = tan™? ('Hy )]

1—xy
?+5 8+ 3
s = 3x8
e 5><?—1><1“‘1” IX8—1X1
3x8
B 11
= tan~ 1—-}-t-:m iﬁ tm:“ﬁ+ tm:‘lﬁ

I'.- 1'|
= tan~ [ A astan x + tanly = tan™? (Hy )]

1—
17 ZJ xY

1384187

1 T _ —q [138+187
=tan |1'.r1:12:¥—2n; ul = tan ( 191—65
b

= tan 12 = tan 11 = E=RHS
3Z5 4

Hence Proved, RHS = LHS

111’

9, Prove that, tan~'vx =% —,x €[0,1]

1+x"

Solution:
W 1 —1 ::1 _1.1__
Given equation, tan™*+/x ~cos™ —,x €[0,1]
LHS = tan™'Vx
= i X 2tan~x

= 2
=lcos! [ﬁ] [as 2tan1x = cos™1 [1 ,],x > IJ]
2 1+4x2

1+(+x)
Lo () s

Hence Proved, RHS = LHS

10. Prove that, cot* (fH BliNE v = x) = %,x € ({],E)

Vi+ sin x—/1—sinx

23 www.vikrantacademy.org
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Solution:

ﬁ1+ﬁnx+ﬁ1—ﬂnx)

LHS = ms‘l( — r
vi4sin yx—vi1-sinx

|r1+cas{z—x}+ lll —Cos E— le

y .

=cot™!| s
I1+ms{ —.r\j—\l'l—cus[jg—x:l

\

e (,'-'1+cn5y+,‘-'l—ms_\,r) [L!‘Etg s _}']

{ e =
y 1tcosy—/1—cosy

m
2

JE cos?y +J2 sln‘fy
1 2 2

= cot™

2¥ _ |y gin2?
Jz:us - ‘stln =

[as]—kcnsy:zmsz% and 1 —cosy = 2517123]

Z2
’u‘ri[lﬂs% + ﬁsin%
= got™}
vZcosL — VZsind
2 2
-
= got™ Ct: f,) [Dividing each term by /2 cos %]
T ¥y
_ cﬂt—l tan1+tanj

s e TE Yy
1 tan4.tan2

= cot™? [tan (% + %)]

2 4 F 4
1
=32z
= - =RHS

Hence Proved, LHS = RHS
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11. Prove that, tan™?! (%] = 5—%{:93“1‘,—% < x < 1 [Hint: Putx =
W

vitxr$yl—x 4

cos 26
Solution:

-1 Witx—y1—x
LHS= tan ( 1+.r+-.,.1 x)

— tan-! (\,-'1 +cosy—[1—cos _1-')

1408 ¥+, f1—cos y

||2 u.'rsi—— |2 smﬂy
1
||2 cusL+ ||2 sln.“'r

[as]-l—cusy:Ems and 1 —cosy = 23111”]

Letx =cosy,y € [DJT"”

= tan—

¥
= kit (ﬁcus; \|25|h3)

: ¥
= [SIHCE,— S
W2 I:'I:I-QE"‘\IIE Slﬁ; 2

3 : -
[IZI, ?n] ,hence EDS% and 51n§ are pDSItlUE.]

¥
- P i ¥
= tan” ( z) Dividing each term by 2 cos 2]

|
= tan~ ( Sy g .Jf)
)

B

'.|.+t‘:'|:|1—l!3l'|—

= tan™ ! [tan (E— % ]
4 2

b1 3 " ¥ T
4 2 4 2 8"

1 o
=Z_ Zcos—1x =RHS
4 2

Hence Proved, RHS = LHS

9 " . . - B -
12. Prove that, — — —sin" !~ = —sin~1 2=
8 4 3 &4
Solution:
1 C _
LHS = — ——sin 1—=—(E—5m ‘—)
3 4 32
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m

9 =1 | .
=~ | cos 1;) [assm 1 x+ cos 1x=;]

e y3i-—12 =4 iy vhi—g2
sin 3 as cos = 5in T

= N~

Hence Proved, LHS = RHS

13. solve 2tan*(cos x) = tan™*(2 cosec x)

Solution:

Given: 2tan™'(cosx) = tan™'(2 cosec x)

- 2C08 X
= tan™1 ( .
1—cos< x
2C008x
— = 2 cosec x
1—cos? x
2cosx 2

sinfx sinx

= 2sinx.cosx = 2s5intx

VIKRANTADAD=MY"

) = tan"!(2 cosec x) [as 2tan~'x = tan~! == ]

1—x*

= 2sinx.cosx — 2sin?x =0 = 2sinx (cosx —sinx) = 0

= 2sinx =0o0rcosx —sinx=10
But sinx # 0 as it does not satisfy the equation
Lecosx—sinx=02cosx=sinx=tanx =1

m
S =—-
4

112X = Ztan~lx,(x > 0)

14. Solve tan =—
+x 2

26
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16.

Solution:

Given that tan ' =2 = Ltan-
14x 2

Ix

" . T
= tan"'1 — tan ’x=5tan 1y
== 5 = r—¥
[ tan'x —tan~!y = tan ‘(—)]
1+xy
3 i 1L
S =S ean 'y 22 = tan~x
4 2 a
mw
:>tr:m(—)=x
]
1

SO =
V3

sin(tan™x), |x| < 1 is equal to

{A};

Yi1—x2

1

Vi—x2

(B)

1

Vitx?

(C)

(D) =

Vi+x

I

Solution:
Given that: sin(tan™"x)

sin (SI?I xm) lﬂS tan b sin Jaiin:

x

Vitx?

Hence, the option (D) is correct.

sin™!(1 — x) — 2sin"'x = E then x is equal to

(A)0,=

2
1

‘.B} 1|_

2

27
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17.

(C)0
(D)

[

Solution:

w

Given that sin™(1 — x) — 2sin"'x = =

1

Let x = siny, hence y = sin™ " x

. sin”'(1 — siny) — 2y =g
T
= sin"(1—siny) = 5 + 2y

=1 sin}r=sm(g+2y)

= 1— siny = cos 2y

= 1— siny =1-2sin’y [as cos 2y = 1 — 2sin’y]
= 2sin’*y — siny = 0

=22x*—x=0[asx = siny]

=2x(2x—-1)=0

=>x=0orx =%

Butx # % as it does not satisfy the given equation.

= x = 0 is the solution of the given equation.

Hence, the option (C) is correct.

The value of tan™! (f) —tan"' == is equal to
¥ x+y

(A)-
(B) -
(C)~

am
(D) ——

28
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Solution:

tan™! (E) —tan™? i
y xty

- x x-y
1 ¥y x+y

. - - "W d
= tan = 1_4 [astan~!x —tan~! y = tan™! (HH)

¥y x+y
[ X(X+¥)-y(x—¥)

— =1 __ wxky)
= tan yix+yl+xix—y)
Y(x+y)
2 — 2
it T XYy—XV+Yy
XY Yt xl—xy
2 FJ
i i
= tan™* 4
x* 4 y*
=tan 1=
4

Hence, the option (C) is correct.
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