(MATHS) INVERSE TRIGONOMETRIC FUNCTIONS

DPP - 07
CLASS -12th
TOPIC - PROPERTIES OF ITFS

Q.1 Prove that tan™’ 1 +tan™ i —tan~ E
# 13 9

Q.2 Prove that tan ™ 12 +cos™ 4 +tan 63 ST
15 5 16

Q.3 Prove the following result:
41 y& ... 1

fan —+tan —=sIn —
4 9 JE
Q.4 Find the value of tan ' [E]—tan : {X_y}
¥ X+y
Q.5 Solve the equation for x:
tan” 2x+tan" =n m_?%

Q.6 Solve the equation for x:

-1

tan® x+1 +tan’ x-1 =tan’ —

Q.7 Solve the equation for x:

-1

tan' x-1 +tan ' x+tan x+1 —tan ' 3x

Q.8 Solve the following equations for x:

1- 1
tan~ ( XJ——tanl x =0, wherex>0

1+x ) 2

Q.9 Solve the equation for x:

¥ i T
cot " x—cot” x+2 =—, wherex>0

1.2
Q.10 Solve the equation for x:

tan” x+2 +tan’ x-2 =tan’ [%],X}O

Q.11 Solve the equation for x:

X X T
tan ' Z4tan = =Z 0 <x<+/6
2 3 4

Q.12 Solve the following equations for x:

tan~" B +tan™ Rie | 3
X—4 x+4 ) 4

Q.13 Solve the following equations for x:

‘12, where x < - 3 o, x> 3

tan’ 24X +tan’ 2-xX =tan
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Sol.1 tan™ (1}4- tan™ [1) — tan ! [2)
7 13 9
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SOLUTION
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lﬂ|'-{3=*f'_“m

+tan”’ (63}
16

|

= RHS
Sol.2 sin [12}+c051[4)+tan [63}—:1
13 5
12
LHS —sin[
13
’
E
—tan™ 13
(2
\ 13 J
(12) (3
—tan” % +tan™ %
13 / \5_;*
1[12 [3
=tfan — |+ tan | —
5 4
r i3 B )
5+4
B =
=71+ tan TEE
1.— X
\ 5 4)

e

Since tan 'x+tan 'y =m+tan™ {

e

+tan™ [

/

; e -1
Since sin x=tan {
1

Since tan'x+tan” y=tan™ [

6:3}
16
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1-xy
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(63

—x+tan™ 2—0 t+tan™ E
_16 16
. 20/

{Since tan” (-x)=-tan™ x}

Hence,

Sin — |4+ COS — |+ tan — =1
13 5 16

tan” (1/4+2/9)

Sol.3 tan?1/4+tan2/9=
/ / (1—1/4x2/9)

Let tan™ (l} =4
2
1
2

We know that tan© = opposite side

adjacent side
So if opposite side = 1 unit
Adjacent side = 2 unit, then hypotenuse = /5 unit

opposite side

So sinf =
hypotenuse side
1
SO Sinf=—
J5
1 1
SO E}:sinl[—}—tanl[—}
J5 2
= | | 4 A“‘B- :
Sol.4 WeKknow that, tan™ A-tan™ B=tan [1 AB}’lf AB>-1
_..I._

Consider the given expression tan™ [X}—tanl [X —y]:
Y Xty
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Sol.5

tan™ [X}—tan1 {x—y)_ tan™
2D P

INVERSE TRIGONOMETRIC FUNCTIONS

4

e

x.—
Yy X

=¥
+

R

y
il

|

%

_tanl(X(XW)_Y(X_Y))

y(x+y)+c(x-y)

2 2

B 4| X7ty
= tan [2 2}

X" +y

=tan " (1)
T
4
Glven
1 1 37 ,
tan~ 2x + tan 3x=nn+? ........ (i)
1 2X +3X 31 ” : ¥ i -1
— fan =N mn+— +Since tan 'x+tan " y =tan
1-2xx3x 4

U

5 3
tanl[1 2 Zl—nxi-f,ﬁxze:l
)¢

5 3
~ —=tan nx+—E 6x° <1
1-6x 4
5
= - 1,6x% <1
1-6Xx
5x =-14+6x",6x" <1
6}-(2—5:»{—1:[],}{2{:l
6
6}-{2—6}«:4—}(—1=(ﬁ],—if_::;~{‘f:,i
V6 6
1 1
6x{x-1)+1(x-1)=0,——<xX<—

(6x+1)(x-1)=0

— 6x+1=0 or x-1=0
1
=% X=—— 01 x=1
6
. 1 1
Since x=1=| -—,
J6' 6

Xty

|

So, x = 1 is not root of the given equation (i),

Since,

X__é_[_ 16’«}3}

X+y

1-xy

}ifxy-::l

ﬁl
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Sol.6

Sol.7

SO0,

1 . . . .
x =—— IS the root of the given equation (i),

6

Hence,

(lven,

tan” (x+1)+tan™ (x+1)=tan™ 8

31
) (x+1)+.(x—1). |
1-(x+1)(x-1)

= tan”’

A
=

=4 2X 4 8
1—(x2—1) 31

o =

2 8
-+ f =tan X &2
L=t ]|

V2 <x<V2
8x*+62x -16=0, —2 <x<+/2
4x2+31x-8=0, —2<x<+?2
4x(x+8)-1(x+8)=0, 5D e xend D
(4x-1)(x+8)=0, —l7 exasld

1
N o or X =-8
4

But, x:-ae(—ﬁ,ﬁ)

= X = 8 is not root of the given equation (i)

For x=%e(—\/§,\/§)

U
—t
!
=y

J

R R

=% X= 1 is a root of the equation (i)

4

(zlven
tan™ (x- 1)+ tan ' x+tan” (x+1)= tan ' 3x

— ts.an‘l(:x:—l)th;.f;m_i()>¢:+1')+t.f:m_1}{:tan_1 3x
l (x-1)+(x+1) ]

tan” x=tan"' 3
_1-(x-1)(x+1)_+£ﬂ1 X dll X

— tan™

—tan~ %,(x+1)(x—1) <1

Since tan™ x+tan”'y =tan

INVERSE TRIGONOMETRIC FUNCTIONS

4 X+Yy

1-xy

,ifxy <1
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Sol.8

Sol.9

2X

af 2%
\Z—XE

2X
2+X
-1 2—-X

2X \*
s
i

=tan~ 3x,

—

22X 42X —X°
-1 2-X"
2—-x° - 2x°
2-x°
1 4x-%C |
_2—3x2_
4x -x°
2-3x"

= tan " 3x

U

=3x,3x" <2
2

..;_:'__

4x - x> =6Xx-9x°, Xx° ;

9%’ - x° +4x-6x=0
8x° —2x=0
2}((4}{2 —1):0

1 1

I R

J

x=0,x=—,
2 2

x=0,+—

tan 1-x = 1
1+x 2

tan™! x

= tan '1-tan ' x=—tan'x

2
T 3 »
— —=—1an X
4 2
E Tt
— tan x=—
6
T
—> X=tan—
6
1
X=—
J3
Glven,
CDt_i}(—Cﬂ_l(}{*l‘Z):%, where x > 0

— 1 4 1 | =
an — |—1fan = —
X X+ 2 12

A
b

tan” ” t+tan ' x=tan ' 3x,
1-x"+1

T— 2
x =—— all satisfies x° <

Xty

Since, tan 'x+tan'y =tan™’ (

A |

}+tan1 x=tan " 3x, x° <2

=tan '3x, 2x°<2-x°

2
—, SO

3

tan” x—tan 'y =tan

: -1 i
Since cot "x=tan ~ —

o

i R Y
1+xy

-

1-xy

™

X.J
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U

b ¢ U U U

INVERSE TRIGONOMETRIC FUNCTIONS

(11

L)

X X+2 X

tan

1
1+—x

1 12

7 L
X+2—-X

x(x+2)
x(x+2)+1
: x(x+2)

/

\ X X+2),

=fan —
12

2 T 7
=tan| ———
x“+2x+1 [3 4)

TC TT
) fan ——-tan—
__ 3 4
2
(x+1)" 14tan"xtan ™
4 3
7, SN -
(x+1) 1+43
2 _\3-1 3+1
(x+1) V3+1 V3+1
2 3-1

(x+1)° (\/§+1)E
(x+1) —(\/5+1)2
Xx+1 =i(\/§+ 1)

x+1=J§+1
X=~3+1-1

x=+/3

or

Glven, x>0, so

x=~/3

S0l.10 Given,

U

U

b 4 0 J

or x+1=d§—1
or x=—v§—2
x:—(J§+2)

79

Since, tan 'x—-tan~ y =tan

o

tan A —

-1 X_y .

1+xy |

tanB |

.

{Since, tan(A-B)=

tan” (x+2)+tan” (x-2)=tan"’ (8},}{ >0

) (x+2)+(x-2) _

=

2X

_1—(x+2!(x—2)_

2X 8

5-x> 79

1-x"+4

40-8x° =158x
8x°+158x—-40=0

4x* +79x - 20

=0

4x“+80x-x-20=0

e
=,

l+tanAtanB

Since, tan” x+tan ' y=tan" (

Xty

1 =xy

|
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U
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= (4x-1)=0

R

Since, X > (, so

Sol.11 Given,

Sol.12

tan" =+ tan

U

5X
6 —x*

R O I R VI

X=—6

=il

5x=6-Xx’
x*+5x-6=0

X" +6x-x-6=0
x(x+6)-1(x+6)=0
(x+6)(x-1)=0

or

But, of:.x-::\/@, SO

Xl

tanl[x ..
X—4

— tan”

4

X
}+tan1[

or

X

X—2 X+2Z

_|_

X—4 x+4

4x(x+20)-1(x+20)=0
(4x-1)(x+20)=0

|
p—

+2}_£
4

X+4

\

Tt

B

X+2
x+4

]}_4

e

Since, tan” x+tan 'y =tan”’ (

X+y

1-xy

-
-
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((x=2)(x+4)+(x+2)(x-4)
R (x—4)(x+4) )

(x-4)(x+4)-(x-2)(x+2)
) (x—-4)(x+4) 3

- {(X—Z)(x+4)+(x+2)(x—4)}

(x—4)(x+4)-(x-2)(x+2)

g | X5 42%-84x" -2x-8
— [an =

| (x*-16)-(x*-4) | 4

I 2x° =16 | w
-12 4

B3

T
4

(2+x+2-x)
{1—(2+x)(2—x)}

4 2
£ —tan ' =

(xz —3) 3

Sol.13 tan™




