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Chapter4 Inverse Trigonometric Functions
Example 4.1 Find the principal value of
sin™! (— %) (in radians and degrees).
Solution:
We know If sin”1(x) = 6

thensinf = x

and sin(—0) = —sin @
. -1 1) _
Let sin ( 2) =Xx
then sinx = —%

The range of the principal value of

s 19 = 2.5
Clearly —% S [—%,g]

and sin (— g) = —sin (g)

1

2

The principal value of
sin™1 (— %) =— g (in radians)
= —30°(in degrees)
Example 4.2 Find the principal value of

sin~1(2), if it exists.
Solution:
The domain of sin™*(x) = [-1,1]
Since 2 ¢ [—1,1]

So, sin~1(2) does not exists.

Example 4.3 Find the principal value of
N wi—1 (1
(i) sin ( ﬁ)

Let sin™! (\/%) =N

. 1
then sinx = 5

The range of the principal value of

a1 =27

. T[_i

We know, SmZ_\/E
VA mT 1T

Clearlyz € [——,—]

2°2
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. Pp— . V1
(ii) sin [sm (— 5)]
Solution: We know sin™?! [sin(8)] = 8

So, sin~t [sin (— g)] =-=I

3
The range of the principal value of
in—ltpPEr &
sin~!(x) = > 2]
T m T
Clearly —g € [_E'E]
(iii) sin™1 [sin (5?”)]
Solution: We know sin™?! [sin(8)] = 8

and sin(mr — 0) = sin0
So, sin~t [sin (5?”)]
- (2 -3)
=sin™?! :sin (T[ - g)]

. _1_ . T
=Ssin sin g

6

Clearly% € [—E E]

2’2

Example 4.4 Find the domain of sin™1(2 — 3x?2)
Solution: The domain of sin™(x) = [—1,1]
e, -1<x<1
So, the domain of sin™*(2 — 3x?)
=-1<2-3x*<1
Adding -2, —-1-2<2-2-3x*<1-2
—3<-3x*< -1

Hence, —3 < —3x? gives = x2 <1

\Y
Wl

and, —3x2 < -1 gives = x?

Weget —<x?<1

W=

1 . .
" < |x| < 1, which gives

xel-1-Flv[51]
since a < |x| < b, implies

X € [-b,—a] U [a,b]
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EXERCISE 4.1
1. Find all the values of xsuch that
(i)-10r <x < 10mandsinx = 0
Solution: sin x = 0 gives
x = nm [because sinnm = 0]
wheren =0, +1,+2, ... ... + 10
(i) -8 <x <8mandsinx = —1
Solution:sin x = —1 gives
sinx = sin (— g)

mw 3nt 7
X = —=,—, 7 G"
2. 2(A(2
T
M= (4n—1);,nEZ

wheren=0, +1,+2,+3, 4

2. Find the period and amplitude of
(Hy=sin7x
Solution: y = sin 7x

Period of the function sin x is 2m

=~ Period of the function sin 7x is 27n
since sin 7 (2711) = sin 2w
Amplitude of sin x is 1

v [Max ht.sin curve is 1]

~ Amplitude of sin 7x is also 1
(i) y = —sin (%x)
Solution: y = —sin Gx)

Period of the function sin x is 27

~ Period of the function sin G x) is 6
since sin G 67‘[) =sin 2w

Amplitude of sin Gx) is1
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(iii) y = 4sin (—2x)
Solution: y = 4sin (—2x) = — 4sin (2x)
Period of the function sin x is 2n
= Period of the function sin (2x)is
since sin 2(mw) = sin 2@

Amplitude of sin (2x)is 4

3. Sketch the graph of

y = sin (%x)forOSxS@T

Solution: y = sin Gx)

Period of the function sin x is 27

-~ Period of the function sin G x) is 6T
since sin G 67‘[) =sin2n

Amplitude of sin G x) is1
Takinggx =y
Vs

Then,x=0,y=0,x=7r,y=§

21 3T
x=2n,y=?,x=3n,y=?=n

41T 51
x=4n,y=?,x=5n,y=?

6T

x=6n,y=?=2n

By plotting the points the graph is

4. Find the value of
(i) sin~?t [sin (2?”)]
Solution:

T T

The principal value of sin™1(x) = _E’E]

T T

Bur e |-27]
sin (59 = sin (5-3)
= sin (T[ — g)

. T T T T
= sm(—) —-€ ——,—]
3 3 2%
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[ sin(m — 0) = sin 6]
sin (z?n) = sin g)
So, sin™?! [sin (z?n)] = sin ! [sin (g)]

T
3

[ sin"Y[sin(0)] = 6]

(ii) sin™?t [Sin (%)]
Solution: sin (%n) = sin (%ﬂ + g)

= sin (T[ +E)
4

-—n(3)
- sin(-3

[ sin(mr+ 6) = —sinf] and
[« sin(—60) = —sin0]

sin(2) = sin (%)
So, sin™? [sin (%n)] = sin™? [sin (— %)]

4

[ sin~1[sin(8)] = 6]

5. For what value of x does sin x = sin"1x ?
Solution: sin x = sin™1x is possible only

whenx = 0, x €R

6. Find the domain of the following

() fG0) = sin” (F2)

2x
Solution:
The domain of sin~(x) = [-1,1]
ie,-1<x<1

So, the domain of sin~?! (x—:l)
<

2
2
)1

x241
2

=-1<(
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0 ()21
x%+1=>-2x

x?+2x+1=0
(x+1)?2=>0

-1<x<1

and, (x2+1) <1

2x

x%? 4+ 1< 2x
x2-2x+1<0

(x — 1)% < 0 which is impossible.

(i) g(x) = 2sin™1(2x — 1) —%
Solution:
The domain of sin™!(x) = [-1,1]
je,-1<x<1
So, the domain of sin™*(2x — 1)
=-1<2x-1)<1
Adding 1, 0<2x<2

0<x <1

7. Find the value of

.1 . 5m T 5Sm . w
sin Sin—cos—+ cos —sin—
9 9 9 9

Solution:
We know

sin(A + B) = sinA cos B + cos Asin B

. 5w T 5m . m . 51 T
S {sin—cos—+cos—sin—)=sin|— + —
9 9 9 9 9 9

. (671’)
=Ssin|\—
9
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[+ sin(m— 0) = sinf]

. 1 . 5w T 5m . @
S Sln Ssin—cos—+ cos —sin—
9 9 9 9

[+ sin~Y[sin(8)] = 6]

Example 4.5

Find the principal value of cos ™! (g)

Solution: Let cos™?! (?) =y,

then cosy = g

The range of the principal value of cos ™1 (x)
is [0, ]. Hence the value of y € [0, 7]

We know, cosg = \/2_§ and % € [0, ]

So, the principal value of cos ™1 (?) = %

Example 4.6 Find

(i) cos™t (— \/if)

Solution: Let cos™?! (— \/%) =y

Then cosy = —\/%

The range of the principal value of cos ™1 (x)

is [0, ]. Hence the value of y € [0, 7]

1

3T
know, — =
We kno , COS— 5

and %ﬂ € [0, 7]

So, the principal value of cos™! (— \/%) = %"

3 41 T
Because, cos— = cos|{— — —
4 4 4

= cos (n - %)
- o)

[ cos(m—60) =—cosB]

Cos3n_ 1
4 V2
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(ii) cos™t [COS (— g)]
Solution: cos (— g) = cos (g)
Because, cos(— 6) = cos 6
The range of the principal value
of cos~(x) is [0, ]

Hence the value of y € [0, 7] since g € [0, ]

cos™t [cos (— g)] =cos™! [cos (g)]

[ cos™[cos(6)] = 0]

-1 71T
(iii) cos [cos (?)]
Solution: The range of the principal value
of cos~1(x) is [0, ]
Hence the value of y € [0, 7] since %T ¢ [0, ]
7T 12m 51
cos () = cos (55 =)
= cos (Zn - 5?”)
= cos (— 5?”)
- cos(2)
[ cos(2m — 0) = cos(—80) = cos 0]

cos (7?11) = cos (5?”), 5?” € [0, ]

cos [cos (2] = cos~ [cos (&)

[ cos™[cos(6)] = 0]

Example 4.7 Find the domain of cos™? (2 * sin x)

3
Solution:

The domain of cos™*(x)is -1 <x<1lor|x|<1

2 +sinx

-1< <1

Multiply by 3, —3 <2 + sinx <3
Adding -2, —-5< sinx<1
Reducesto —1 < sinx <1

sosinTi(—1) <x < sin™1(1) or



www.Padasalai.Net

<x <

NI
ST

X _1 (2 +sinx) . n T
So, domain of cos 1( - )15 _E’E]

EXERCISE 4.2

1. Find all values of xsuch that
(i) —6ém <x<6mrandcosx = 0

Solution: cos x 0

=D x = (2n+1)i§

n=0,4+£1,+%2 %3 %4, 15

(i) -5m<x <5mandcosx =1
Solution: cos x = 1
>x= (2n+Dn
n=0,%1,4+2,-3

2. State the reason for cos™! [cos (— %)] * — %.

Solution:  cos (— g) = cos (g)

Since cos(—6) = cos(60)

cos™ [cos (~2)] = cos™ [cos (2]

6

Since cos [cos(8)] = 8

s cos™?t [cos (— E)] S
6 6

3.Iscos 1 (—=x) = w — cos~(x) true?
Justify your answer.
Solution: Let 8 = cos™1(—x)
Then, cosf = —x
cos(m—6) = —x
m—60 =cos t(x)
=60 =m—cos 1(x)
ie.,, cos™1(—x) = m — cos™1(x)

So, it is true.
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4. Find the principal value of cos™? G) )

Solution: Let cos™! G) =0

Then, cosf = % = COS~—
6 = g € [0, 7]
-1y~
cos™ (5) =3
5. Find the value of
. _1 (1 ( 291
(i) 2cos (E) + sin (E)
Solution: Let cos™? G) =6
Then, cosfO = 1 cos=
2 3
0 = g € [0, ]
. -1y
o1 (2) =3
If sin™?! G) =
Then, sinf = % = sin—
T
=5

.. -1 (1 . 1
(ii) cos (E) + sin™"(—1)
Solution: Let cos™?! (1) =6
2

1 T
Then, cosf = 5 =cosy

) =§€ [0, ]

-1 1 s
S COS )=
2 3

If sin~'(-1) =89

Then, sin@ = —1 = sin (— g)
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ez—g —4<1-|x|<4

Sin_l(—l) — _g —5< |X| < 3. 2% (2)
From (1) and (2)

cos™ (3) +sin (-1 =2-12 f@) = sin™ (H5) + cos™ (S5

2

_2n-3m
508 x < 5, This gives
=-3 —-5<x<5
(iii) cos ™t (cosgcosf—7 - singsin %) (ii) g(x) = sin™'x + cos™'x
Solution: Solution: g(x) = sin™'x + cos'x
We know -1<x<1

cos(A+ B) = cosAcosB —sinAsinB

7. For what value of x , the inequality
C0S = C0S—= — sin=sin— = cos (E + l)
717 7717 7 17 g < cos1(3x — 1) < m holds?

_ 17n+7m . .
G COS( 119 ) Solution:  — < cos!'(3x—-1)<m
= cos (24—”) cos>< (3x—1) <cosm
119 2
. —1( n ™ LT n:) 0<3x—1<—1
=~ cos™'(cos=cos— —sin=sin—
7 17 7 17
1<3x<0
_1( (24-71'))
=cos ' |cos|— .
o Z<x<0
_ 24z
T 119

This inequality holds only if x < 0 or x > %

Since cos~t[cos(0)] = 6 8. Find the value of

6. Find the domain of pees [COS_l G) time G)]
O f () = sin™? (IxIT_Z) + cos—1 (1_T|x|) Solution: We know that, )
R cos 1 (x) +sin"1(x) = 3
f(x) = sin™! (leg_ 2) + cos™! (1_T|x|) “cos™ (g) +sin”! G) - %
T o [ Q) st (9] = o [
12y =0
3
3<ixl—2<3 (id) cos ™ |cos ()] + cos ™ cos ()]
—1<fx| <5 ... (1) Solution: cos (4?”) = cos (%ﬂ + g)
Let h(x) = cos™! (1_T|x|) — cos (n + g)
1< (5 <1

Since cos(m + 6) = —cos 0
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cos (,T n g) — _ cos (g) Example 4.9 Find
- cos () =  cos %) e L33
cos-1 [COS (%ﬂ)] = cos~! [_ cos (g)] We know tan(—6) = —tan 6
_ e [COS (g)] So, tan (— g) = —tanz
) =—V3
N « tan™*(—+/3) = tan™? (tan (—g))
and cos (%) = cos (- +5) — % since—Ze [-L,]]
= cos (m +%) (it) tan~* (tan )
Since cos(m + 6) = — cos 0 Solution:
cos (1 +7) = — cos (%) Since the tanget function has period 7,

tan-Z = tan (3—" X n)
51 T 5 5
& COS (T) = — cos (Z) 3m—57
 tan (325

5
4

cos™ [cos (%)) = cos™ |~ cos (§)] = tan (-2
= cos™ [ cos ()] + tan~t (tan %) = tan"t (tan (- 2))

=-Z = [_E E]
4 5 2’2
i COSH [cos (4?”)] + cos™1 [cos (%n)] (iid) ';arll[san‘l(2019)]
olution:
= _g_% We know, tan[ tan™1(x)] = x,x € R,
- _ (z + E) tan[ tan~1(2019)] = 2019
3 4
= (4n1+23n> Example 4.10 Find the value of
_ (Z_’ZT) tan '(—=1) + cos™! (%) + sin~? (—%)

Solution: Let tan™'(=1) =y
Example 4.8
Then, tany = —1

Find the principal value of tan‘l(\/g)

tany = —tan~
Solution: Let tan™*(v/3) =y

Vs

Then, tany=+3 = tan (_ Z)
We know tan= = /3 tani(-1)=-" ¢ _E,E]
3 4 2°2

=Tec|-CC —1(1\ _
Thusy—ge[ 2,2] Letcosl(z)_y

— T
Hence, tan 1(\/5) = 3 Then, cosy = %
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b4
COSYy = CoSs ;

cos™1 (%) =§ € [0, ]

Now sin™! (— %) =y

Then, siny = —%

\ LT
siny = —Slng

—3n+4nw - 21
12
— 5T+ 41
12
T

12
Example 4.11

X

tan(sin"'x) = = —1<x<1

2

Prove that

Solution: If x = 0, then both sides are equal to 0

Assume that, 0 < x <1

Then § = sin"1x gives0< 8 < %

Now, sin8 = %gives tan@ =

Vi-ax2
Hence tan(sin™1x) = %xz ...... (D
Assume that, -1 <x <0
Then 8 = sin™1x gives —% <6<0
Now, sin@ = %gives tan g = \/1i—x2
So,that tan(sin™'x) = x/1j—c_x2 ...... (2)

From the above results

tan(sin~1x) = = —1<x<1

1

N
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EXERCISE 4.3

. Find the domain of the following functions:

(Dtan™ (V9 — x2)

Solution: Let f(x) = tan™' (V9 — x2)

V9—x2€R

Butv9 —x2 > 0

~9—x22>0

Hence x> —9 <0

x+3)(x—3)<0

~ Domain is [—3,3]

Nl 104 2y _T
(u)ztan (1-x2) ”

Solution: tan~!(x) is function with
(—o0, ) as domain.

o itan (1 - x?) - ZisR.
2 4

. Find the value of

(i) tan™?! (tan %”)

Solution: i ¢ (— E,E)
4 2’2
tan (%n)= tan (%” + %)
=tan (71 + %)

-

Since = tan(mw + 0) = tan 6

~ tan~ ! (tan 5—n)= tan~?! (tan E)
4 4
T T T
T (—5'5)

(ii) tan™?! (tan (— g))

1 /s T I
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3. Find the value of
. iy 7
(i) tan (tan " )

Solution:

We know, tan[ tan~*(x)] = x,x € R,

tan [ tan~1! (7n)] =1
4 4

(ii) tan[ tan~1(1947)]
Solution:

We know, tan[ tan~*(x)] = x,x € R,

tan[ tan~1(1947)] = 1947

(iii) tan[ tan™1(—0.2021)]
Solution:
We know, tan[ tan~1(x)] = x,x € R,
tan[ tan=1(-0.2021)] = —0.2021

4. Find the value of

(i) tan [cos‘1 G) —sin™! (— %)]
Solution:
Let cos™! (%) =y

Then, cosy = %

b4
COSYy = cos 3

cos™! G) =§ € [0, ]

C 1
Now sin 1(—E)=y
. 1
Then, siny = —~
. . T
siny = —sin—
6
( T
=sin(—=
6
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3

6

« tan [cos~ (2) = sin~t (~2)]= tan (%)

= 0

N R

(ii) sin [tan‘1 (—) — cos~ G ]
Solution: Let tan™! (—) A

So, tanA =

opp _

1
2
1
adj 2

By using Pythagoras Theorem,
hyp* = opp* + adj*

=12 4 22
=1+4+4
=5
hyp = V5
sin4 = %
aGd
G
adj
and cosd4d = —
hyp
=)
Y
f i -1 (%) =
Similarly, Let cos (5) =B
So, cosB —g
adj _ 4
hyp s

By using Pythagoras Theorem,
hyp* = opp* + adj*

5% = opp? + 42
25 = opp? + 16
opp? =25-16
=9
opp =9 =3
inB = 2P
sin =
3.
==

sin [tan‘1 G) —cos™t (g)]: sin(A — B)
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We know sin(4 — B) = sinA cosB — cosAsin B

-3()-36)

4 6

- 5V5 55
sin(A — B) = —%

~ sin [tan‘1 G) —cos™t (g)] = —ﬁg

@0 cos [ (2) 10 )
Solution: Let sin~?! G) —4

So, sind =

(S0 I NS, W IS

opPP _
hyp
By using Pythagoras Theorem,

hyp? = opp? + adj?

52 = 42 + adj?
25 = 16 + adj?
adj? = 25— 16
=9
adj =9 =3
A=29
CoSs hyp
=3
T s

Let tan™! G) =B

3
So, tanB = "
opp _ 3
adj 4

By using Pythagoras Theorem,
hyp? = opp® + adj?
=3%2+42
=9+ 16
=25
hyp =5

opp

sinB =
hyp

u|w
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adj
hyp
4

5
 COS [sin‘1 (g) —tan™? G)]z cos(4A — B)

We know cos(4 — B) = cosAcosB + sinAsinB

=:()+30)

12 12
= — 4+ —
25 25
24
" 25

cos(A—B)zi—:

 COS [sin‘1 (i) —tan™t (E)] =
5 4 25

Example 4.12
Find the principal value of

(i) cosec™(-1)

and cosB =

Solution: Let cosec™'(—1) =y
Then, cosecy = —1

Since the range of the principal value of
y = cosec”x is [—g,g] \ {0} and

cosec (— g) = —1wehavey = —g

ant ~Ze[-22\ @

The principal value of cosec™(—1) = —g
(ii) sec™1(=2)
Solution: Let sec™1(=2) =y
Then, secy = —2

Since the range of the principal value of
-1 . s
y =sec” 'xis [0, 7] \ {E} and
1
secy = —2 > cosy = o5
1 b4
We have cosy = — > = cos (— ;)

and —g ¢ [0, 7] \ {E}

2
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But cos (— g) = cosS (n — g) because

cos(—0) = cos(m — 0)

T 3IT—1
< COS (— —) = COS ( )
3 3

= cos (22 and Z- € [0, 7]\ {2)

The principal value of sec™'(-2) = 2?”
Example 4.13 Find the value of sec™?! (— %5)
Solution: Let sec™?! (— %g) =
2V3 T
Then, secO = (— T) anc\i/i/_e [0,7] \ {;}
3 33
cos = — o > — eV
cos = — 3

2

We have cosy = —g = Cos (—%)
and - ¢ [0,7] \ {Z}

But cos (— %) = oS (n - g) because

cos(—0) = cos(m — 0)

T 6T — T
< COS (— —) = COSs ( )
6 6

= cos (5?”) and 5% € [0,m] \ {%}

2v3 51

The value of sec™?! (— T) ==

Example 4.14

If cot™1 G) = @, find the value of cos6 .

Solution: Given cot~?! G) =6

1
Hence, cotf = >

7

s~ tan@ = -
1

opp _ 7
adj T

By using Pythagoras Theorem,

www.TrbTnpsc.com

hyp? = opp? + adj?
=7*+1°
=49 +1
= 50
=25X%2

hyp = 5V2
adj
hyp

1

5v2

and cosf@ =

Example 4.15

Show that cot ™! (\/%) =seclx,|x|>1.

P -1 1 _
Solution: Let cot (m) =0
Then, cot@ = (\/%)
[x2_
~tanf@ = T !
ed s ol
adj T

By using Pythagoras Theorem,
hyp* = opp* + adj*

=x>—-1+1
hyp = x
and cos@ = adj
hyp

1

X

. X
gives secB = T=X

0

S Sec X =

- o ()

EXERCISE 4.4

1. Find the principal value of
: “1(2
(i) sec ( \/E)

Solution: Let sec™? (%) =0
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Then, secO = (\/2—5) and 6 € [0, ] \ {g}

cosezﬁ
2

We have cosy = g = cos (g)
and % € [0,7] \ {g}
The principal value of sec™? (_) _
(it) cot~1(V3)
Solution: Letcot~*(V3) =6

Then, cotd =+/3

~tanf@ = 1

@l

Y
astan— =
6

al-

T
6

and% € [0,7], cot™*(¥/3) =
(iit) cosec™(—V2)
Solution: Let cosec™1(—v2) = y
Then, cosecy = —/2
Since the range of the principal value of

y = cosec” xis [—gg] \ {0} and

Sk

cosecy = -2 gives siny = —
we have y = —%

ad ~Ze[-22\ )

T

The principal value of cosec™(—v2) = — -

2. Find the value of
(D)tan™(V3) — sec™1(-2)
Solution: Let tan™*(v/3) = @
Then, tanf = (\/§)
as tan% =43

T — s
and ; € [0,7], tan 1(V3) = G
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Letsec 1(-2) =y
Then, secy = —2

Since the range of the principal value of
-1 . s
y =sec 'xis[0,m] \ {E} and
1
secy = —2 = cosy = -3

1 b4
We have cosy = —5 = cos (—5)

T

and —g ¢ [0, 7] \ {E}
But cos (— g) = cos (n - g) because

cos(—0) = cos(m — 0)

T 3Im—1
<~ COS (— —) = COS ( )
3 3

= cos (2?”) and 2?71 € [0, 7] \ {g}

2

The principal value of sec™1(-2) = ey

tan_l(\/g) —sec™(=2) = g — 2?"

(ii) sin™1(—1) + cos™?! (%) + cot™1(2)
Solution: Now sin™'(—1) =y

Then, siny =-—1

. . T
siny = —sin-
in(-3)
=sin(—=
2
Pp— Vs T T
sinT (-1))=—=-€|—= —]
( ) 2 2’2

Let cos™1 (%) =y

Then, cosy = %

T
CoOSy = cos E

cos™t G) =§ € [0,7]

ssin™i(—=1) + cos™t (%) + cot™1(2)
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—__r,r -1
=—5+5+ cot (2)

= —_3n6+ 2 + cot™1(2)

= —% + cot™1(2)

(iii) cot™1(1) + sin™? (— ?) — sec™(—V2)

Solution: Letcot™ (1) =6

Then, cotf =1
~tanf =1
astan- =1

4

and% € [0,m], cot™1(1) = %
Now sin™ ! (—ﬁ) =y

2

Then, siny = —

>[5

. . T
any:-—mng

Since the range of the principal value of
y =sec lxis [0,7] \ E} and
secy = —\2 = cosy = _%
1 T
We have cosy = — 7 = C0s (— Z)
4 T
and - € [0,7] \ {5}

But cos (— g) = cosS (n — g) because

cos(—0) = cos(m — 0)

T 4T —TC
<~ COS (— —) = COoS ( )
4 4

= cos (377{) and 3Tn € [0,7] \ {g}
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3

The principal value of sec™*(—v2) = T"

~cot™1(1) + sin™t (— g) — sec™(—V2)

Example 4.16 Prove that

. _ 3
< sin~'x + 2cos 1xS7

SIE

Solution:
Pp— -1 T
We know that sin™'x + cos™ x = 2
sin~Yx + 2cos 1x = sin"x + cos 1x + cos " x
T .
=+ cos Ix
Since the range of cos "1x is [0, 7]
Wehave, 0 < cos™'x<m
" T
Adding >
T T -1 T
- 4+0< -4+ cos x<—-+4m
2 2 2

T+ 21

< sin"'x 4+ cos™'x +cos™ix <

NS

.

- - 31 .
< sin"lx + 2coslx < ~ is proved.

NS

Example 4.17 Simplify
. -1 13m
(i) cos [cos (T) ]
Solution: Since the range of cos~1x is [0, 7]

and 13?” ¢ [0, ], we have
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(ii) tan™?! [tan (%n) ]
Solution: Range of tan™1x is [— z E]

2’2

31 T T
and — ¢ [——,—],we have
4 2’2

tan (%") = tan (n — %)
e

cton (G ma-2e 53
o an (2 -
(iii) sec™? [sec (5?”) ]
s

Solution: Range of sec™1x is [0, 7] \ {;}

5 . )
and ?” does not in the interval.

(57‘[) (67‘[ n')
sec\—)=sec|———
3 3 3

(iv) sin™[sin10 ]
Solution: sin~[sinf ] = 0,as 6 € [—g,g]

So, 10 is not in the interval, but

10 37 € -2, %]
sin10 = sin(3n + (10 — 3n))
= —sin(10 — 3m)
= sin(3w — 10)
~ sin~1[sin10 ] = sin~![sin(3w — 10) ]

=3m — 10

Example 4.18 Find the value of
. . E o Pp— _ l
(i) sin [3 sin ( 2)]
Solution: Let sin™! (— —) =y
. 1
Then, siny = —-

. . T
siny = —sin—
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-sn(-3)

sin~1t (— 1) =—-€
2

=sin [3?”]

= sin E]

=1
o 1eos (3]

s T

1

Solution: Let cos ™! (g) =0

6 2

Then, cosf = (%)

We know 2cos?6 — 1 = cos 26

i
' 2
L. [n .1 ( 1)]__ , [n ( T
S SN |- — Ssin —-)J|=smnm |-—\—=

3 2 3 6
= sin [E+E]

3 6

. 2T+T
= Sln [—]
6

)
cosf = 2COSZE— 1

)
2cos? =
2

_12t
8

0 1
2c0s%? = ==
2 8

Hence cos

1 . _ 2a
(iii) tan [E sin~1 (1 e

6

+1

)= cose]

)+lcos

2

Solution: We know

sin 20 =

cos 20 =

2tanf@
1+tan28

1-tan?60
1+tan?6

_1(1—0,2
1+ a?

and

)

)
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1 . _ 2a 1 _1 (1-a?
. tan [—sm 1( )+—cos 1( )]
2 1+a? 2 1+a?

= tan Esin‘l(sin 20) + %cos‘l(cos 29)]

= tan E (20) + %(29)]
= tan[6 + 0]

= tan[20]

2tan @
" 1-tan2@

Example 4.19 Prove that

P

tan (sin"'x) = — for |x| <1.

Solution: Let sin™'x = 6

Then, sinf =x
opp _ X

hyp 1

By using Pythagoras Theorem,

hyp* = opp® + adj*

1%2 = x? + adj?
1=x2+ adj?
adj? =1 — x?
adj = V1 —x?
_ opp
tanf = 2di
_ X
=

~ tan(sin'x) = tan (0)

x
T oV1—«x2

Example 4.20 Evaluate
sin [sin‘1 (%) + sec™?! G)]
Solution: Let sin™! (E) =A

So, sind =

opp __

hyp

ulw unlw

By using Pythagoras Theorem,
hyp? = opp? + adj*?
52 = 3% + adj?

25 =9+ adj?

Proved.
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adj?=25-9
=16
adj =V16 = 4
_ adj
CosA = hyp
4

So, secB =

adj
hyp

ald s jw;

cosB =

By using Pythagoras Theorem,
hyp? = opp? + adj?

5% = opp? + 42
opp? =52 — 42
=25—-16
=9
opp =3
sinB = %

3

5

. sin [Sin‘1 (g) + sec?! G)]= sin [A + B]

We know sin(4 + B) = sinAcosB + cosAsinB

3 /4 4 (3
_5(5)+5(5)
12 12
_25+25
24
" 25

sin(A+ B) = g

= sin [tan_1 G) —cos~t G)] = g € [-1,1]

Example 4.21 Prove that

W=

(i)tan‘% + tan™!

Solution: tan A + tan™'B = tan™? [

1.1
4=
2 3

-2

W

s tan™t % + tan~?

)
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= =tan™! [2 X E]
=tan~?! 1‘6(l)l - 26 17
6
5O =tan?! [E
-1 5 ] 17
o ~2tan~ 12+ tan~'1 = tan"13L Proved.
2 7 17
[ 5
= tan~! E?l Example 4.22 If
e cosTlx+cosTly+cosTlz=mand 0 <x,y,z<1
=tan"[1
B show that x? + y? + z2 + 2xyz =1
T
4 Solution:
Since tan-=1=tan (1) ==
4 4 Let cos™'x =a = cosa =x

cosT'ly=F=>cosf =y

coslz=y > cosy =z
131

17

(ii) 2tan™t % + tan~!= = tan~

N

Givencos™'x + cos™ 'y +coslz =1

Solution: tan A + tan !B = tan™?! [f_:i] a+B+costz=m
1 1 T
~tan™! S+ tan™? =N tan™! I%l a+pf=mm—cos 'z
1-)G)
F 742 cos(a + B) = cos(m — cos™'z)
=tan~1|— l
1-(5) Now cos(a + ) = cosa cos 8 —sina cos 8

9
— -1|_1a Since cosa =x
we get cos?a = x?

9
- -1 |14
tan 13] sina =1 —cos?a =1 — x?

=tan"1[>x 2 ~sina = V1 — x2 similarly
114 13
=tan™?! _1% ~sinf =4/1-y?

& 2tan—t % + tan‘lé s cos(a+ B) =cosacosf —sinacosf
= tan‘1%+tan‘1%+ tan‘lé =xy —V1 —x2,/1 - y2
— tan-114 tan-1 [i] Now cos(m — cos™1z) = — cos(cos™1z)

2 13
1,0 =-z
— tan—l 2 13 l
L G162 Since cos(a + B) = cos(m — cos™1z)
[ 13 + 18
= tan™" l_z—zi)l xy—V1—x%J1-y2= —z
L 26
Mk xy+z=V1—-x2/1—y2
=tan " |w=3
- 26 Squaring,
31
= tan™ |5 (xy +2)* = 1 =x)(1 - y?)
| 26

x2y? 4+ z2 + 2xyz =1 — y? — x? + x?y?
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z? + 2xyz =1—y% — x?

~ x* +y*+z? 4+ 2xyz = 1 Hence Proved.

Example 4.23 If a4, a,, a3, ... a, is an arithmetic

prog. with common difference d, prove that

)+ tan”t () + 4

tan™! ( d )] = T4
1+anan—1 1+a.an

Solution: We know that

tan [tan‘1 (

1+aqa,

A —_
tan 'A — tan B =tan™?! ( B)
1+ AB

tan™?! ( d ) = tan! (ﬂ)
1+a1a2 1+a1a2
=tan"ta, — tan"la,
tan™?! ( d ) = tan! (ﬂ)
1+a2a3 1+a2a3
=tan"la; — tan"la,
tan™t (—d ) = tan™! (—an—an_1 )
1+anan-1 1+apan—1

— -1 -1
=tan "a, — tan ‘a,_4

d d
tan‘l( )+tan‘1( )+---+
1+aqa, 1+azas
tan™! (—)
1+anan—1
=tan"ta, — tan"la,
= tan~! (—an_ = )
1+aq.an
LHS = tan [tan‘1 (M)]
1+aq.an
_ an—aq
- 1+ajan
= RHS Hence Proved.
Example 4.24 Solve

tan™! (i—i) = %tan‘lx forx>0

Solution: We know that

tan A — tan B =tan™?! (A_B)
1+ AB

1-x

stan 11 — tan 'x =tan™! (—)
1+ x

. _ 1-x 1 _
Given tan™1! (—) =-tan x
1+x 2

2 _ 1. _
~tan 11 — tan"'x = —tan Iy
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1
tan™11 = E tan lx + tan"lx

tan™11 = tan"x (% + 1)

_ 142
= tan~! (—)
2
_ 3
= tan"'x (—
2
T _ 3
- =tan"x (—)
4 2
T (2
—(—) = tan"x
4 \3
T
- =tan x
6
T
So, tan—-=x
6
L _x
V3

Hence the solutionis x = L
NE

Example 4.25 Solve sin"1x > cos™1x
Solution:
We know that sin™1x + cos™1x = g
Given sin~x > cos™lx
Adding sin~x on both sides, we get
sinx + sin"1x > sin"1x + cos™x
2sin"x > %

P T
sin~1x >

. . . . T T
Sine function increases in [— > ;]

x> sin=
4
> L
xR
Example 4.26 Show that
cot(sin"1x) = 1;x2,—1 <x<landx # 0

Solution: Let sin™1x = 6

Then, sinf =x

opp _ X

hyp 1
By using Pythagoras Theorem,
hyp* = opp* + adj*
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12 = x% + adj?

1=x2+ adj?
adj? =1 — x?
adj =V1 —x?
adj
cosf = —
hyp
N 1—x2
T
__ cosH
cotd = sin©
1-x2

X
«. cot(sin™'x) = cot(6)

Vi-x2
= , hence proved.

Example 4.27 Solve
tan™12x + tan™13x = %, if 6x2 <1

Solution: We know that

_ c L [(A+B
tan A + tan~'B =tan 1( ki )
1—-AB

3

Given tan™12x + tan™13x = Z

'tan‘l( 2x + 3x )—E
o 1-(20)(3x)/ 4
5
( ad )=tanE
1 - 6x2 4
5x _
1-6x2
5c =1 — 6x?

6x2+5x—1=0
6x?+6x—x—1=0
6x(x+1)—1(x+1)=0
x+1D(6x—-1)=0
Givesx=—1,or6x=1:x=%

Since x = — 1 does not satisfy 6x? < 1

1
X =7 is the only solution.

Example 4.28 Solve
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-1 1
tan~?! (x ) + tan™1 (i) ==z
X -2 X+ 2 4

Solution: We know that

tan™'A + tan™'B = tan™?! (A i B)
1-AB

~tan ™ (E2) + tan™! (lc_—ii)

X—=2/\x+2

x-1Dx+2)+(x+1)(x—-2)
— -1 (x—2)(x+2)
=tan [(x DE+2) - - D 1)]
(x=2)(x+2)
_ tan‘l [(x —1)(x +2)+(x +1)(x — 2)]
[(x —2)(x+2)-(x—1D(x+1)
— tan-1 'x2+2x—x—2+x2—2x+x—2]
- (x2-4) -(x2-1)
[~ 2 2
i —1 [x*+x—2+x —x—z]
tan | x2-4—-x2+1
_ -1 '2x2—4]
tan | 505
. — x—1 _ x+1 T
Given tan™! (—) + tan™?! ( ) = -
X —2 X+ 2 4
. 1 [2x%-4] _ 3
s tan L_—3 1 2
[2x2%—4] i
= tan-—
-3 4
[2x2%—4
=1
-3 |
2x2 —4 = -3
2x2=-3+14
2x%2 =1
1
x? ==
2
1
=4+
YEEE

Example 4.29 Solve
cos [sin"1 (\/%)] = sin [cot"1 G)]

Solution: Let sin™! (\/ﬁ) =6
Then, sinf = (L)

V1 + x2
So, X®P___X
" hyp V1i+x2

By using Pythagoras Theorem,
hyp? = opp? + adj?
2
V1 + x2 = x? + adj?

1 + x?=x%+ adj*?
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adj? =1+ x? —x?

=1
adj =1
adj
cosf = —
hyp
_ 1
V1+x2
_ . -1 X
LHS = cos [sm (—m)]
=cos 6
_ 1
V1+x2
Similarly, let cot ™1 G =0
3
cotf = Z)
ag _3
' opp 4

By using Pythagoras Theorem,
hyp* = opp® + adj*

hyp? = 4% + 32
=16+9
=25

hyp =5

; _ opp

smH—hyp
o
N

RHS = sin [cot‘1 G)]

=sin 6
4
T 5
Given
AL} x . A\T3
cos s ()] = s [eor= )
C ENNNY T g
“Vitxz 5
: 1 16
Squaring, o= 35

16(1 + x?) =25

16 + 16x% = 25
16x% = 25— 16
16x2 =9

x%=—
16
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EXERCISE 4.5
1. Find the value, if it exists. If not, give the
reason for non-existence.
(i) sin~1(cosm)
Solution: sin™(cosm) = sin™(—1)

_r
2
Since we know that sin (— g) =— sing =-1

(ii) tan™?! [sin (— 5?11)]

Solution: sin (— 57”) — —sin (51'[)

tan™! [sin (— 57”)] = tan™1[-1]

We know tan™!(-1) = — tan™1(1)

So, tan™?! [sin (— 5771)] =

I
L
Q
SI
=
—
|
L]
N—r
[E—

(iii) sin~1(sin 5)

Solution: sin~[sinf ] = 6,as 6 € —g,g]

So, 5 is not in the interval, but

c-are-2
sin5 = sin(Zn +(5— 2n))
= sin (5 — 2m)
=~ sin~1[sin5 ] = sin™1[sin(5 — 2m) ]
=5-2m

2. Find the value of the expression in terms
of x , with the help of a reference triangle.

(D) sin [cos™1(1 — x)]
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Solution: Let cos™(1—x) =8
So, cosf = (1 —x)
adj _ 1o
hyp 1
By using Pythagoras Theorem,
hyp* = opp® + adj*
12 = opp? + (1 — x)?

1=o0pp?+1+x%—2x

opp* =1—-x*+2x—1

opp? = 2x — x?

=V2x — x2
~ sin [cos™1(1 — x)] = sin [6]

=+2x — x2

(ii) cos [tan™*(3x — 1)]
Solution: Let tan™*(3x — 1) = 0

So, tanf = (3x—1)

opp _ (3x-1)

adj 1
By using Pythagoras Theorem,
hyp* = opp® + adj*
=Bx—-1)?%+172

=9x?4+1—-6x+1

=9x%2 —6x+2

hyp = \/(9x% — 6x + 2)

adj

and cosf@ =
hyp

1

J(9x2 —6x + 2)

« cos [tan™1(3x — 1)] = cos [0]

1

J(9x2 —6x + 2)

(iii) tan [sin"1 (x + %)]
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Solution: Let sin~?! (x + l) =6
2

Then, sinf = (x + %)

__ 2x+1
T2

o 2x+1

So, OPP . ek
hyp 2

By using Pythagoras Theorem,
hyp? = opp? + adj?
22 = (2x + 1)? + adj*?
4 = 4x% + 1+ 4x + adj?
adj? =4 —4x?> — 1 — 4x

=3 — 4x — 4x?
adj = /(3 — 4x — 4x?)
opp __ 2x+1

tanf = 2] Jo—tr—ixd)
-~ tan [sin‘1 (x + %)]= tan [0]

2x+1

(3—4x—4x?)

3. Find the value of
(i) sin™?! (cos <sin‘1 (ﬁ
2
Solution: sin‘l(

( (;)) = cos (%)

NS

Now, sin~1! (cos <Sin‘1 (ﬁ)

Since sin

i e s ()
(ii) cot (Sin‘1 g + sin~?! g)
Solution: Let sin~?! (S) -4

Then, sinA =§



www.Padasalai.Net

opp _ 3

hyp 5
By using Pythagoras Theorem,
hyp? = opp? + adj*?

5% = 32 + adj?
25 =9 + adj*
adj?=25-9
=16
adj = V16 = 4
~tand = 222
adj 4

if sin™?! (%) =B

; 4
Then, sinB = s
opp _ 4
hyp s

By using Pythagoras Theorem,
hyp* = opp® + adj*

52 = 42 4 qdj?
25 =16 + adj?
adj? =25-16
=9
adj =9 =3
~tanB = 22 = 2
adj 3

~ cot (sin‘lz + sin™t %) =cot (A+ B)

_ 1
- tan(4 + B)
tanA + tanB

tan(A + B) N 1—-tanAtanB

“tan(4+B)

~ cot (sin‘1§+ sin™?! g) =cot (A + B)
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_ 1
- tan(4 + B)

=0
NS -13
(iii) tan (sm - tcot 2)
Solution: Let sin™! (E) =A

5
Then, sinA =

opPP _
hyp

3
5
3
5

By using Pythagoras Theorem,
hyp* = opp* + adj*

52 = 32 4 qdj?
25 =9+ adj?
adj?=25-9
=16
adj=\/1_=4
~tand = %=%

if cot™?! G) =25

Then, cotB =

3 3
o tan (sin‘1 A + cot™?! 5) =tan (A + B)

tanA + tanB
1—-tanAtanB

_ _3t3

4. Prove that
(Dtan ' < + tan™' Z = tan
11 24

Solution: We know that

_ < _1(A+B
tan A + tan™'B = tan 1( hi )
1-AB
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42 7
stan ' =+ tan 1=
11 24

e 1—<2>(7>l

11/\24

1_—
L 11 X 24

[ 125
1 264

48 + 77
— tan‘l 11 X124-4 l

=tan - |zic1s
264

125
= tan™' |3&

| 264

[125 264
=tan"1|= —]
264 7 250
_4 1
=tan~! —]
2
13 iz . _116

(ii)sin~'=—cos ™= = sin
5 13 65

Solution: Let sin~?! (S) =A and

112
cosT1==B
13

. _13 112
ssinlZ—cosT1==A+B
5 13

116
To prove A— B = sin 15

Given sin™! (E) =A

. 3
So, sind =-

5
opp _ 3
hyp 5
By using Pythagoras Theorem,

hyp? = opp? + adj?

52=32+adj2
25 =9+ adj?
adj2 =25-9
=16
adj =vV16 =4
_ adj
cosd = hyp
_ 4
T s
and cos 12 =B
13
cosB=E=ﬂ
13 hyp

By using Pythagoras Theorem,
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hyp* = opp® + adj*

132 = opp? + 122
opp? =132 —122

=169 — 144
=25
opp =
; — opp
sinB = hyp
— 5
yo (13

We know sin(4 — B) = sinA cosB — cosAsinB

=:(5) -3

36 20
" 65 65
_36-20
T 65
. 16
sin(A — B) = —~

~A—B = sint (g) Proved.

5. Prove that
tan™lx + tan~ly + tan”

1z
[ty tz —xyz]
1-xy-yz — zx

= tan~

Solution: We know that

tan™lx + tan~ly = tan™?! (ﬂ)

1-xy

= tan~'(A), Where A = 2~
1-xy

s tan~x + tan~ly + tan1z

=tan A 4 tan~1z

= tan~! (u)
1-AZ

EAE A
— 1-xy
=tan | 2=
1_(x+y)Z
1-xy

= tan™? 0 _1(;sz yz)

'x+y+z(1—xy)l
1-xy

— -1 1-xy
=tan (1-xy)-(xz+yz)

r x+y+z-xyz I
1-xy

2 -1 1-xy
=tan (=7

1-xy

-x+y+z—xyzl
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1 lx+y+z—-—xyz 1-x
= tan 1[ 4 Y2 % 4
1-xy 1-xy—xz-yz

X+y+z-xyz

=tan~?! [ ] Hence proved.

1-xy—xz-yz

6.1f tan"lx + tan 'y + tan"lz = m,
show that x +y +z = xyz

Solution: Already proved that

-1

tan™1x + tan~ly + tan

=) xX+y+z-—-xyz
2= tan~t [ 2]

1-xy—-xz-yz

- xX+y+z—-xyz
1-xy—xz-yz

x+y+z—xyz]

tanmt = [
1-xy—xz—-yz

0 = [x+y+z—xyz]
T Xy —XZ—YZ

sx+y+z—xyz=0
X+y+z=xyz

7. Prove that

7 _ _13x—-x3
tan"x + tan ! — = tan™! ,
1— x2 1-3x2
x| <
V3

Solution: We know that

2\ _ _{[A+B
tan A + tan~'B =tan 1(;)
1—-AB

2x
X+
wtan~lx + tan™' 2= = tan~! [ — L~
1 o)

1—x2

x(1-x2) +2x
AN -1 1—x2
=tan <—1 _( 2= )
1-x2

_1(3x—-x3
=tan~! 2)
1-3x
. . 1 x _1xX=y
8. Simplify: tan™ 1= — tan™!
plify 5 Ty

Solution: We know that

tan A — tan B =tan™! ( o> )
1+AB

]
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s tan

)-G
+ G

_1 X _1X— —_
12 _tan 122 =tan 1l(
y x+y

Ii)l

x—y)
x+y

rx(x+y)-yx-y)
= -1|___x+y
= tan y(x+y)+x(x—y)l
x+y
[ %2 + xy — xy + y?
= -1 Xty
= tan Xy +y2 +x2 - xy
x+y
x2 + y2
— -1 xX+y
x+y
- tan-1 [x2 + y? x+y
| x+y x2+y
= tan™1[1]

= [because tanZ = 1]
4 4

_1 X _1X -
wtan i —tgn 1 E=2 =L
y x+y 4
9. Solve:
) . 15 . o112 T
() sin"1>+ sin"l===
X X 2
Solution:
. > _15 P— T
Givensin™ " =4+ sinT —=-—
X X 2
. _15 b4
sinT12=-
X 2
15
sin~1= = cos
X
A0 s
Let sin"12=¢
X
. 5
Then sin 6 ==
. . 112
Similarly if cos 1? =0
12
Then cos @ =
We know that sin?6 + cos?6 = 1
2 2
5 12
RO
X X
25 144
7 Lo
25 + 144
=1
X
169
2o
=169

d
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x =13
.. A _11-a? _11-b2
(i) 2tan~'x = cos™?! —cos™t :
1+ a? 1+ b?

Solution: Let a = tan 6,
Then tan™la =0,

1-a? _ 1-(tan6,)?

N =
ow 1+a? 1+ (tan6,)2
= cos 26,
: 1 — (tan 0)2
in 20 = ———
Since, cos 260 T (tan0)?

Similarly if b = tan 8,
Then tan™'b =6,

1-b% 11— (tan6,)?

Now =
1+ b2 1+ (tan 6,)2
= cos 26,
2tan~lx = cos~ 112 il
1+a? 1+ b?

= cos™*(cos 260,) — cos~*(cos 26,)

26, — 20,, dividing by 2

tan"x = 6, — 6,
= tan"la — tan~1b

=tan‘1(a_b)
1+ab

x = a—b
1+ab

(iii)2tan"*(cos x) = tan~1(2 cosec x)
Solution: We know that

A+B
tan A+ tan B =tan™! (L)
1-4B

2tan"'(cosx) = tan"'(cosx) + tan~*(cosx)

—tan‘l( COS X + COSX )

1 — (cosx)(cosx)

=tan~! (

— tan-1 (2 Cosx )

sinZx

2cosx )
1 — cos?x

Given 2tan™*(cos x) = tan™1(2 cosec x)

s tan™! (zcﬂ) = tan~ (2 cosec x)

sin?x
2cosx
—— = 2 cosec x
sin2x
cos X _ 1
(sinx)(sinx) - (sinx)

Cos x

sinx
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COSX = sinx

. T
Gives, x = v

(iv)cot™'x —cot™t(x + 2) = 1—n2

Solution: cot™'x — cot™(x + 2)

1 _
1- _tan™t
X

= tan x12)

We know that

A _ _1( A-B
tan 1A — tan 1B = tan 1( )
1+ AB

1 1
(x+2)

=tan™! l%l

-1(x+2)—xl

41 _
. tan 1;— tan

1 xGx+2)
1+ x(x+2)
L x(x+2)

[ x+2-x
1 x (x+2)

=tan~

= tan 1+ x2 +2x

| x(x+2)

=tan™

1 2 x(x+2)]
lx(x+2) x2+2x+1

110 2
=tan 1 —]
[ x2 +2x+1

T _189 _45-45-30

12 12
T

~cot™lx —cot™H(x 4+ 2) = o

tan-l[ 2 ]=(45—30)

x2+2x+1
[;]—t (45 — 30)
x2 +2x+1] an

__ tan45-tan 30
" 1+tan45tan 30

[y

_ %
1+ 1(%)

V3-1
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-2
(V3+1)°

2 2
G+ (V3+1)°

A+ 1)2=(W3 + 1)
x+1=+3+1
x=V3+1-1
x =3

10. Find the number of solution of the equation

tan '(x — 1) + tan"x + tan ' (x + 1)
= tan"1(3x)
Solution: Given
tan '(x — 1) + tan"x + tan ' (x + 1)
= tan"(3x)
stan”i(x—1) + tan ' (x + 1)
= tan"'(3x) — tan"x
We know that

tan A+ tan B =tan™?! (ﬂ)
1- AB

LHS=tan '(x — 1) + tan Y (x + 1)

— tan-1 ( (x-1) + (x+1) )

1-(x-1)(x+1)

=tan~! (

=tan~ ! ( 2x )
1-x2+1

=tan ! (i)
2 —x2

x—1+x+1)
1-(x2-1)
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2x + 6x3 = 4x — 2x3
6x3 + 2x3 = 4x — 2x

8x3 = 2x dividing by 2x

4x% = 1
x2 =1
4
x == :
2
EXERCISE 4.6

Choose the correct or the most suitable answer

from the given four alternatives.
1.The value of sin"1(cosx) ,0 < x < mis
(Dm - x (2)x -2

3); -«

2.1f sin"x + sin"ly = 2?71

then cos™1x + cos~ 1y is equal to

M @ @ @«

15

13 _
= — cosec
3 12

. 112 _
3.sin"12—cos 1=+ sec
5 13

is equal to

113

We know that 12

(Dn ) 3)0 (4) tan™? =

A_
tan 1A — tan"'B =tan™! (—B )
4.1f sin~'x = 2sin~'a has a solution, then

1+ AB

RHS = tan™'(3x) — tan™'x

1

1
D |a|l < = 2) |al = =
s (22-2) W5  @lal= 3
1+ (3x)(x) 1 1
W _1( - ) (3) |a|< ﬁ (4-) |a|> \/_E
= tan 1+ 3x2
LHS = RHS 5.sin"1(cosx) = g— x is valid for
— 2x 2 2x
- tan 1(2_x2)=tan 1(1+3x2) 1H)-m<x<0 2)0<x<m
2x 2x s T T 3
T2 = T1ae (3)_;SXSE (4)—ZSXST

2x(1 + 3x?) = 2x(2 — x?)
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1

6.1f sin"1x + sin~ly + sin"1z = 3?11, the value

is

9
x2017 + y2018 + ZZOl9 _

x101 4 y101 + z101

(1) 0 21 (3)2 (4)3

7. If cot™'x = 2?71 for some x € R,

the value of tan™1x is

MH-=- @ O O

8. The domain of the function defined by
f(x) = sin"Wx —1is
(1) [1,2] (2) [-11]
(3) [0,1] (4) [-1,0]

9If x = g , the value of

cos(cos™x + 2sin1x) is

24 24 1 1

W-z @z GG @®-—;

10. tan™?! G) + tan™? (g) is equal to
1 . _1(3

(2) 5 sin 1 (E)
(4) tan™?! G)

W e0s™ (5)
3)5tan ()
11. If the function
f(x) = sin~'Vx2 — 3, then x belongs to
(1) [-1,1] (2) [v2,2]
(3) [-2,—V2]u [v2,2]
@ [-2. V2] n[v2,2]

12.1f cot™12 and cot ™13 are two angles of a

triangle, then the third angle is
Vs

®m: @ @I @3

13. sin~?! (tan%) — sin~ 1t (\/é) =2 g
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Then x is a root of the equation
(Dx>—x—-6=0 Q)x*—x-12=0

BRx?+x-12=0 @)x*+x—-6=0

14. sin"*(2cos?x — 1) + cos™1(1 — 2sin?x) =

m; @3 @7 @3

15.If cot™Y(Vsina) + tan™*(Vsina) = u,

then cos 2u is equal to

(D tan’a  (2)0 (@B)-1 (4)tan2a

16.If |x| < 1, then

=t . 1 2x
2tan~tx — sin”! ——
1+x

is equal to

(Dtan"x (2)sin"lx @B)0 @«

17. The equation

1

\/5) has

tan lx — cot lx = tan™! (

(1) no solution (2) unique solution
(3) two solutions

(4) infinite number of solutions

18.If sin™'x + cot™?! G) = g, then x is equal to

W @ X @2

1

5 =@
4

19.If Sin‘lg +cosec™! L =,

then the value of x is

(1) 4 ()5 (3) 2 4)3

20. sin(tan™1x),|x| < 1 is equal to

D= @) =
3) ﬁ (4) \/ﬁ
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FORMULAE
Property - 1
1.sin™! [sin(0)] = 6 if 6 € [_g'g]
2.cos™! [cos(0)] = 6 if 6 € [0, 7]
3.tan™" [tan(0)] = 0 if 6 € [-%ﬂ

4, cosec™ ! [cosec(8)] =0 if6 € [—g,g] \ {0}

5.sec” ! [sec(8)] =0if6 € [0,m] \ {g}
6.cot™ [cot(0)] = 6if0 € [0, 7]

Property - Il

1.sin ! [sin(x)] = x ifx € [-1,1]
2.cos”[cos(x)] = xifx € [-1,1]
3.tan" ! [tan(x)] = xifx €R

4. cosec™! [cosec(x)] = xifx € R\ (—1,1)
5.sec™! [sec(x)] = xifx € R\ (—1,1)
6.cot™ [cot(x)] = xifx ER

Property - III [Reciprocal Inverse Identities]

1.sin™ ! (%) = cosec xifx € R\ (—1,1)

1

2.cos™t (;) =secxifx € R\ (-1,1)
t~1 if x>0

3.tan ! (l) = {CO 1 s ?fx

x —-mt+cot™x ifx<0
Property - IV [Reflection Identities]
1.sin"! (—x) = —sin"x ifx € [-1,1]
2.cos7t (—x) =m— cos xifx € [-1,1]
3.tan"! (—x) = —tan"'xifx €R

4. cosec™! (—x)

= —cosec xif|x]| =1orx € R\ (-1,1)

5.sec™! (—x)

= —sec xif|x| >1orx € R\ (-1,1)

6.cot™! (—x) = —cot™xifx €ER

Property -V [co function Inverse Identities]
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. _ T
1.sin"Yx + cos™!

2.tan'x+ cot ™ 'x=-,x €ER

3.cosec ' x+ sec™lx = g,x €ER\ (-1,1)

1. If sin"(x) = 0 thensin @ = x

2.sin(—60) = —sinf

3. The range of the principal value of
inl(x)=|=-2TF
sin~t(x) = > 2]

4. The domain of sin™*(x) = [-1,1]
5.sin(m—6) = sinf

6.sin(m+ 6) = —sin6

7. Period of the function sin x is 2r

8. Amplitude of sinxis 1

9.7 radians = 180°

10.sin"! [sin(0)] = 6

11.If a< |x| < b,= x € [-b,—a] U [a, b]

12.sin(A + B) = sinA cos B + cos Asin B

13.sin(A — B) = sinAcosB — cos AsinB

14.If cos™(x) = O thencosf = x

15. cos(—6) = cos 6

16. The range of the principal value of
cos 1(x) = [0, ]

17. The domain of cos™1(x) = [-1,1]

18. cos(m — ) = —cos O

19.cos(m+ 6) = — cos 6

20.cos ! [cos(B)] =6
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21.cos(A+ B) = cosAcosB —sinAsinB

22.cos(A—B) = cosAcosB + sinAsinB

23.cos 1(x) + sin"1(x) = g

24.tan(—0) = —tanb

. 2tan @
25. sin 20 =
1+tan?6
1-tan?60
26.cos 20 = >
1+tan46

27.tan"'A+ tan 1B = tan™? [A * B]

1-AB

28.tan"'A — tan B =tan™! (A —5 )
1+ AB

tanA + tanB

29.tan(A + B) = —————

30.
P g T T T T
6 4 3 2
1
sin @ 0 1 — ﬁ 1
2 V2 2
1
cos @ 1 E — l 0
2 V2 2
tan 0 0 1 1 V3
an — o0
V3
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