SE
METRY
ION

C CHAPTER - 2 >
INVERSE TRIGONOMETRY FUCTION

INVERSE OF A FUNCTION: Domain of f(x) = Range of g(x)
Inverse of a function exists iff function is bijective. Let y = f(x)
: A — B be a one-one and onto function. i.e. bijection, then
there will always exist bijective function x = g(y) : B— A such (i) Properties of Inverse Function:
that if (p, q) is an element of f, (q, p) will be an element of g
and the functions f(x) and g(x) are said to be inverse of each . .
other. g(x) is also denoted by f-! (x) and f(x) is denoted by g- of each other in the line y = x.

')

f(x) = aX and g(x) = log, x are inverse of each other, and their graphs are mirror images of each other on
the line y = x as shown below.
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Range of f(x) = Domain of g(x)

(a) The graphs of f and g are the mirror images
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(b) Normally points of intersection of f and f~1 lie on the straight line y = x. However it must be noted that

f(x) and f_1(x) may intersect otherwise also.



f(x) = 1/x

(c) If f(x) and g(x) are inverse of each other then fog(x) = x and gof(x) = x
(d) If f and g are two bijections f:A — B, g : B — C, then the inverse of gof exists and (gof) 1= f1o0 g

(e) If f(x) and g(x) are inverse function of each other, then f'(g(x)) = —

Formulas
The basic inverse trigonometric formulas are as follows:

1
g'(x)

Inverse Trig Functions Formulas

Arcsine
Arccosine
Arctangent
Arccotangent
Arcsecant
Arccosecant

INVERSE TRIGONOMETRY FUNCTIONS :

Six inverse trigonometric functions are sin™'x, cos™x,
tan~'x, cosec™x, sec™'x and cot™'x which are described
in detail as below

Arcsine Function
Arcsine function is an inverse of the sine function denoted
by sin”x. It is represented in the graph as shown below:

Arcsin x

| Domain _______ dsxs1_

Range TY2<y<1m/2
The branch with range [%rg] is called the principal value

Qo A g — 1
sin~! x is not equal to (sin x)~! or —

branch.

SOME OBSERVATIONS:

(i) Sin and sin !

are increasing functions on [;—n,g] and
[—1,1] respectively.

#0; <6, = sin6; <sin, forall 6,0, €[ =, %]

And, x; < x, = sin"lx; <sin"lx, , forall x;,x, €[ -1,
1]

sin(-x) = -sin}(x), x € [-1, 1]
cos(-x) = m -cos(x), x € [-1, 1]
tan?(-x) = -tan}(x), x ER
cot?(-x) =n —cot’(x), x R
sec’(-x) = -sec(x), |x| > 1
cosec™(-x) = -cosec}(x), [x| > 1

(ii) The minimum and the maximum values of sin~! x are _7”
and g respectively.
(ii) sin~!x attains the minimum value _2—” at x =-1 and the

. T
maximum value 7 atx=1

Find the principal values of sin™* (_71)

q g =il T
Solution: sin™?! (—) =—=
2 6

Arccosine Function
Arccosine function is the inverse of the cosine function
denoted by cos™x. It is represented in the graph as shown

below:
Arccosx

n

Therefore, the inverse of cos function can be expressed
as;y = cos™'x (arccosine x)

Domain & Range of arcsine function:

Domain -1<x<1

Range O<y=<m



Thebranchof cos™ : [ -1, 1] - [0, 7] is called the principal

value branch and the value of cos™ x lying in [0, t] for a
given value of x € [-1,1] is called the principal value.

SOME OBSERVATIONS
(i) The domain and range of cos™* x are [-1,1] and [0, it ]
respectively.
(ii) Both cos and cos™
respective domains.
~ 6, <68, cosf; >cosb, forall8,,0, €[-1,1]
(iii) The minimum and maximum value of cos™*x are 0 and 1t
respectively which are attained at 1 and -1 respectivelyi.e.,
cos (1) =0andcos i (-1)=nm

Find the principal values of cos™* (g)
Solution: cos ™! (\/_g) =ZI
2 6

1 are decreasing functions in their

Arctangent (Arctan) Function
Arctangent function is the inverse of the tangent function
denoted by tan” x. It is represented in the graph as shown

below:
Arctan x

Therefore, the inverse of tangent function can be expressed
as;y = tan™x (arctangent x)

Domain & Range of Arctangent:

Domain
Range

-0 < X < oo

/2 <y<T1/2

The branch with range (_7”5) is called the principal value
branch of the function tan™

SOME USEFUL OBSERVATIONS

It is evident from the graphs of tan : (?,g)—)R and

tan™:R - (_7”,2) i.e., the curvesy =tan xandy =tan! x that
(i) _7”< tan~!x <§ for all x € R i.e,

minimum and maximum values of tan~! x but it not
does not attain these values.

=TT Vs
— and 5 are

(i) Both tan and tan™! are increasing functions in their
respective domains.

6, < 6, > tan6; < tan6; forall 6,6, €(—,%)

And,x; < x, = tan~lx; < tan"lx, forall x; ,x, €R.

Find the principal values of tan™(—v/3)

Solution: tan~'(—/3) = _?"

Arccotangent (Arccot) Function

Arccotangent function is the inverse of the cotangent function
denoted by cotx. It is represented in the graph as shown
below:

Arccot X

Therefore, the inverse of cotangent function can be
expressed as; y = cot'x (arccotangent x)

Domain & Range of Arccotangent:

Domain
Range

-0 < x <o

O<y<m

The branch with range (0, m)is called the principal value
branch of the function cot’

SOME USEFUL OBSERVATION
(i) Cot x is a decreasing function on (0, 1t ).
i.e., 6; <6, = coth; > coth,forall 6,0, €(0,m)
(ii)  cot™'xis a decreasing function on R.
ie, x; <x, > cot™lx; >cot™'x, forallx, ,x, ER.
(iii)  For all x € R ,the values of cot™? lies between 0 and 1t
(iv) cot™!x does not attain its minimum value zero and
maximum value 1t at points in R.

ARCSECANT FUNCTION
What is arcsecant (arcsec)function? Arcsecant function is

the inverse of the secant function denoted by seclx. It is
represented in the graph as shown below:



Arcsecx

\

Therefore, the inverse of secant function can be
expressed as; y = sec™'x (arcsecant x)

Domain & Range of Arcsecant:

co<x<-lorl<x<ow
O0<y<my#mn/2

Domain
Range

The value of sec™*xin [0, H/Z)U(g,n] for given of x € (-
o0 ,—1] U[1, o) is called the principal value.

SOME OBSERVATIONS:

(i) Sec xis an increasing function on the intervals [0, 11/2) and
(/2 ,m] but, it is neither increasing nor decreasing on [0,
n/2)U(m/2,m] .

(i) sec™!xis anincreasing function the intervals (- ©,—1] and
[1, ) but , it is neither increasing nor decreasing on (-
o ,—1] U[1, )

(iii) The maximum value of sec™! x is t which it attains at x = -1

(iv) The minimum value of sec™! x is 0 which it attainsat x = 1

Find the principal values sec™?! (_F:)

PO ‘_2)= sm
Solution: sec (\/§ .

ARCCOSECANT FUNCTION

Whatis arccosecant (arccsc x) function? Arccosecant function
is the inverse of the cosecant function denoted by cosecx. It
is represented in the graph as shown below:

Arcescx

Therefore, the inverse of cosecant function can be
expressed as; y = cosec'x (arccosecant x)

Domain & Range of Arccosecant is:

o <X<-lorl<x<ow
-/2<y<w2,y#0

Domain
Range

The branch with range [_2—", 0) U(o, g] is called the principal

value branch of the function cosec™!

SOME OBSERVATIONS:

(i) Cosec @ isa decreasing function on [_2—”, 0)and (0 ,g] .But
, it is neither
[5-,0) U(0,7].

(i) cosec™! x is decreasing on (-0, —1] and [1, ).But it is
neither increasing nor decreasing on (-0, —1] U[1, 00).

decreasing nor increasing on

(iii) The maximum value of cosec™ x is g which it attains at x
=1

. . . —- . T . . .
(iv) The maximum value is cosec™ x is - which it attains at x

=-1.

Find the principal values of cosec™ 2
Solutions: For x € (-0, —1] U[1,®), cosec™! x is an
angle 6 € [-m\2,0)U(0, g] such that cosec 6 = x

— T
Therefore , cosec™! 2 = <

Properties of inverse trigonometric function

Property 1: If f: A > B is bijection, then f~1: B — A exists such
that f~tof(x) = x , forallx € A.

i) sin"i(sinf) =6 forall@€[-n/2,m/2]

i) cos™1(cosf) =6 foralld €[0,m]

iii) tan"'(tan@) =60 forall@ € (—g,g)

iv) cosec™'(cosecf) =60 forallf € [—E,O) u(o ,g]

v) sec !(secd) =0 foralld €[0,m/2)U(/2,7]

vi) cot™'(cotf) =0 forall® € (0,m).

Evaluate sin™?! (sinE)
3
(i) As we know that , sin~*(sin8) = 6
m/2,m/2]

0. — . T T
Therefore , sin™! (sm;) =3

(
(
(
(
(
(

for all 6 € [-



Remark : In order to simplify trigonometrical expressions
involving inverse trigonometrical functions , following
substitution are very useful:

Expression Substitution

a? + x? x=atanfor ,x = acotf

a? — x? x =asinfor,x =acosf
x? —a? x =asecfor,x =acosect
a—x a+x
— or, |[— X =acos20
a+x a—x
a?—x2 a?+x? 2
\/a2+x2 or,\/az_x2 X = a‘cos260

Write the following functions in the simplest form :
a

(i) tan‘l( ﬁ) ,-a<x<a

Solutions: Putting x = a cos 6 , we obtain

tan‘l a-x _ tan‘l a—acos 6
a+x a+acos 6

= tan~1| [=osf =tan~!
1+cos 6
_ 0
= tan 1(|tan;|)
. 6 _w 0 0
i -a<x =< = & = = =
since-a<x<a=>0< 2< S tan2 t.em2

(%] 1 11X
=—-—=-C0S " —
2 2 a

Property 2: If f : A - Bis bijection, then f~1: B — A exists such
that f~lof(x) = x , forallx € A.

(i) sin(sin"'x)=x forallx€e[-1,1]

(i) cos(cos™x)=x forallx€e[-1,1]

(iii) tan(tan™'x) =x forallx €R

(iv) csc(csc™x) =x forallx € (-0, -1] U[1, )

(v) sec(sec™x) =x forallx€ (-00,-1] U[1,)

Property 4

(i) sin7! (i) =csclx, forallxe (-o0,—1] U[1, o)
(i) cos™?! (i) =sec™lx, forallxe (-00,—1]U[1, )

(1) _ cot™lx ,forx>0
(i) tan (x) B {—n +cot™lx ,forx <0

-1 -11_
Prove thattan™" x + tan . {—n\Z forx <0

Solutions: We have,
cot™lx ,forx>0
an () 2T
x —m+cot ™ x,forx <0
tan~'x + tan~?! (l) = {

X

(vi) cot(cot™*x) =x forallx €R

Evaluate tan (sec‘1 (g))

Solution: The right triangle with base b = 12 and

hypotenuse h = 13 has perpendicular p =5

Therefore , sec™?! (E) = tan! (i)
12 12

Hence, tan (sec‘1 (E)) = tan (tan‘1 (i» =5
12 12 12

Property 3
i) sin"}(—x) = —sinlx ,forallx €[-1,1]
i) cosTl(—x)=m—coslx,forallx€e[-1,1]
ii) tan"!(—x) = —tan'x,forallx €R

(

(

(

(iv)  csci(—x) = —csc7tx, forallx € (-0, -1]U[1, )
(v) sec™(—x) =m—sec™lx,forallx € (-o0,-1]U[1, )
(

vi) cot™(—x) =m—cot™lx,forall x R

Prove that: sin™! (_?4) = tan™? (_?4) = cos™?! (_?3) -7
Solution: We find that:

ot (25— st (3 (9~ ()
And
ot (2) (-  (3)

- -4 —4 =3
Hence, sin™* (%) = tan™* () = cos™ (F) ~ =

sy

tan‘1x+c0t‘1x=§,ifx>0

tan‘1x+cot‘1x—n=§—n=—g,ifx<0



Property 5

(i) sin'x+costx= g, forallxe[-1,1]
(i) tan"tx + cot™1x = g, forall x eR

(iii) seclx+csc7lx = g, for all x € (-o0, -1]U[1, )

Example

Property 6
_1( x+y .
tan (—1_xy),lfxy<1
. _ _ — + .
(i) tan"lx +tan"ly = n+tan1(%),lfx>0,y>0andxy>1
Cq (x+ .
—T + tan 1(:_;;),lfx<0,y<0andxy>1
n+tan‘1(%),ifx>0,y<0andxy<—1

(i) tan"'x—tan"ly =

—n+tan‘1(%) Jif x<0,y>0andxy < —1

Remark
S51—S3 +55—S7+“')
1-S2+S4—Set+-*

Where, S, denotes the sum of the products of x;, x, , x5, ..., x,, taken k at a time.

If x,%,, %3, ..., X, € R then tan™'x; + tan' x, + ---+ tan"' x,, = tan™?! (

Example

Property 7

sin‘l{x‘/l_y2+y‘/1_x2}iif—1 <x,y<landx*+y?<1
orif xy <0andx?* +y?>1

i) sin'x+sin~ty=
() Y m—sin{xJ1—y2 +yV1—x2},if 0<x,y <land x* +y?>>1

—m—sin"Hx\/1—y2 + yV1—x?},if -1 <x,y <O0and x* +y? > 1




xy1—y2—yV1-x%},if -1 <x,y<landx®*+y?<1
sin™! or
if xy>0and x? +y2>1
m—sin o T—y2 —yWI—22},if 0<x<1,-1<y<Oandx?+y?>1

—m—sin"Hx/1—y2—yV1—x2},if -1 <x<0,0<y<landx*+y*>>1

77 _177
—=tan !—
85 36

Solutions:  Usingsin™' x £ sin"!y = sin"*{x/1 — y2 £ yV1 — x2}, we obtain,

S ROy

1
. _1(3_15 8 _ 4 . 177 177
51n1{—><—+—><—}=51n 1—-=tan 1=
5717 17 s 85 36

(i) sin"'x—sinly =

1 1 1

. 13 . . _18 .
Prove that :sin g+sm - =sin

Property 8
cos‘l{xy—m\/l——yz},if—l <x,y<landx+y =0
Zn—cos‘l{xy—m\/l—_yz},if—l <x,y<landx+y<0
cosHxy +V1—x%/1—y%},if -1 <x,y<landx <y
—cos‘l{xy+m\/1——yz},if—1 <y<0,0<x<landx=y

12 _133
— =cCcos™ —
13 65

(i) cos'x+cosly= {

(i)  cos™lx—cosly= {

14 _
Prove that: cos 1; + cos™?!

Solutions: We have,
2 2
cos™1= 4 cos12 = cos‘l{ixg—\/l - (i) Jl— (E) }
5 13 5 13 5 13

_1f4_12 35 _1f48 15 _133
=C0ST {=X—=—=X-—(=C0S " {————(=C0S " —
5713 5713 65 65

Property 9
( .4 —\ . -1 1
sin (2xV1 x i,lfJZSxSJZ
() 2sintx={ m—sin7'(2xV1—2x2),if %Sxﬁ 1

k—n—sin*(Zle —x%),if -1 <x<—

sin™'(3x — 4x3) ,if _71 <x< ;

(i) 3sin"'x= m—sin™1(3x — 4x3),if ; <x<1

-7 - sin"!(3x —4x3),if —1<x < _?1
Property 10
cosT1(2x? —1),if 0<x <1

. 2 -1, —
(i) cos™x 2m—cos~1(2x2—1),if —1 <x <0

cos™1(4x3® —3x) ,if % <x<1

A

(i) 3cos™'x 2w — cos™1(4x3 — 3x) ,if _71 <x< %

2w+ cos™ (4x3 —3x),if —1 <«x 371




Property 11

(i) 2tan'x=< m+tan?! ( 2x

3
.o -1 - -1 —. . 1
(i) 3tan~'x T + tan 3x2) Jif x> NG

Example



QUESTIONS

I MCQ (a) g +sec™! a (b) —m/2 —sec™! a
(c)sec™ta —m/2 (d)g—sec‘1 a
Ql. cot 7! (Wcosa) —tan™! (\cosa) =V, find sin (y) Qi tan-t( [2252) Zp 0 < o <
(a) tan? (E) (b) cot? (E) - treosa )~ 0 SAST
2 2 -a b) &
(c)tan «a (d) cot (E) (a) 2 ( )2
’ (c)a (d) —
. _1 — . _1 . .
Q2. sm1 x= 2511n v, will have a solution for Q12. cot (tan" a + cot-! a)=?
(a) ;< ly| < N (b) all real values of y (a)0 (b) 1
1 1 }
(€ Iyl <3 Ayl <5 (c)-1 (d) o
th _
Q3. The upper G) "portion of a vertical pole subtends an Q13. If tan™" iT; +tan~" % = %, then x =7.
1
angle tan™?! % at point in the horizontal plane through its (a)x = i_z
foot and at a distance 40m" from the foot. A possible (b)x = %
height" of the vertical pole is (€)x = 1
(a) 20m (b) 40m vz
(c) 60m (d) 80m (d) Doesn’t have any real values
- . 2
Q4. The principal value of cosec™ (—/2) =? Q14. sin™?! (sm (?)) =?
T T 2T b4
(a) =7 (b) 7 (@5 (b) 3
3m 5w T —-2m
(€)% (d) 5 (c)—3 (d) ==
Q5. tan (1) +cos™?! (—%) + sin™? (—%) =? Q15. cos™! (cos%ﬂ) =
— 7T 5
(@) =2 (b) @ (b)
3m -7 T T
(c) = (d) (€)3 (d) <
Q6. Ifsin™! a = f5, then Ql6. sin E —sin™?! (—%)] =
T Y
@o<sp<sm (b)—ESﬁS; (a)% (b)%
T Y
(Q0<B<m (@-T<p<Z 0° @1
-1 - —
Q7. tan~!(V3)—sec™!(-2)=? . Q17. tan~! V3 —cot™! (—V3) =
(@)m (b} (a)m (b) =%
T 2
()3 (d) = (c)0 (d) 2v/3
-11-% _ .
Q8. For 3cos ! x =cos™! (4x3 —3x)to hold x should Q18. cos™ -7 = s x€(0.1)
belong to (a)tan™t Vx (b) 2tan™1 Vx
@xe[t1] (b) x € [-1,1] (c) ~tan™" Vx (d) —2tan™" Vx
(c)x € [0,1] (@) xe|Z,-1] Q19. sin(tan~'x) =7, |x| <1 1
X
[ b [
_1V1+a?-1 . Vi-x? ® Vi-x?
Q9. tanl——=?2,a#0 (c) 1 (d) x
V1+x2 V1+x2
(a) —%tan‘1 a (b)tan™! +x o
©ttan « (d) —tan" a Q20. sin"'(1—x)—2sin"tx = gthen X =?
’ (2) 0,3 (b) 1,2
1 1 ” 2 2
a1 _ 1
Q10. tan m 7, |a| >1 (C) 0 (d)E




Q21.

Q22.

Q23.

Q24.

Q2s.

Q26.

Q27.

Q28.

Q29.

Q30.

Ql.

Q2.

tan~?! (5) —tan?! (ﬂ) =?
y x+y

(a) (b) 3
T 3T
(c)5 (d) =
If sin"(a? —7a+12) = mn,Vme€l, thena =
(a) _211 (b) 413
(c)-3,3 (d) 5,-5

T_ -1 _

cot (4 2cot 3) =

(a)7 (b)6

(c)5 (d) None

lftan™? (x —1) +tan ! x +tan ! (x + 1) =

tan~! 3x, then x=?
1

(a) igl

(c)0,—

(b) 0,5
(d) 0, +>

sin [cot™{cos(tan"1 x)}] =
(a)( ;ﬁ) (b)( iiﬁ)
(c)( ;j) <d)( iﬁ)

If y = sec™! xthen
@o<y<nm

T T
(-5 <y<3

(b)o<ys<=
(d) None

1

If +i = 2 then the principal value of sin™ ais«a
T Y
(@) (b)g
(c)m (d) =
2
4tan~'1 —tan1 = =7
5 239 .
(@)n ()2
T T
(C) 3 (d) 4
Algebraic expression for sin (cot™! x) is
(a) == (b) =
14x Ji+x2
X
(c) it (d) None
If sin~* (%) + sin™! 11‘;2 = 2tan"'cthenc=?
a-p B
(a) 1+ap (b) 1+af
B atp
(c) T—ap (d) 1—ap

I SUBJECTIVE QUESTIONS I

Find domain of sin~1 (2x2 - 1)

Find the value of tan=1 [tan %j .

Qs.

Q4.

Q5.

Q1.

Q2.

Qs.

Q4.

Q5.

Q1.
Q2.

Q3.
Q4.

Q5.

Find the value of tan {cotl[%zj}

Find the value of cos (2cos‘1x + sin‘1x) when x
1
5

Evaluate cos_1£ + sin_1g - tan™'—=

I NUMERICAL TYPE QUESTIONS I

-1 17 .
Ccos Ccos —ETE IS equal to

) T .
If sin~1x - cos~x =E , then x is

The value of x satisfying equation cot™1 x + tan~

The value of cot [cosec‘1§+tan‘1§] is

The value of sin F+sin1 (_lﬂ
6 2

I TRUE AND FALSE I

sin™! (:—C) =csclx, forallx € [-1,1].

sec”lx +csclx = g ,forall x € (—o,—1] U[1,»)
cosT1(2x?2—1) ,if 0<x <1

2+ cos™1(2x%2 —1) ,if —1 <x <0

The number of solutions of the equation tan™!2x +

2cos lx = {

— .
tan~13x = S is two.

. — — X
sin"!x = cos™'v1 —x2 = tan 1J:2=
1-x

_1V1-x2 _ 1 _1 (1
cot 1—— =sec7! (—) = csc™! (—)
x 1-x2 X

I ASSERTION AND REASONING I

Directions (Q. No. 1 -5 ) Each of these questions contains two

statements

: Assertion (A) and Reason(R).Each of these

questions also has four alternative choices, any one of which is
the correct answer .You have to select one of the codes (a) ,(b)
,(c) and (d) given below.

(a) Aistrue, Ris true ; Ris a correct explanation for A.

(b) Alis true, Ris true ; R is not a correct explanation for A.

(c) Ais true ;R is false

(d) Ais false ; R is true



Ql.

Q2.

Qas.

Assertion(A) : We can write sin™*x = (sinx) ™!

Reason (R) : Any value in the range of principal value
branch is called principal value of that inverse
trigonometric function.

Assertion(A) : Range of tan™ ! x is (_7” ,g)
Reason (R) : Domain of tan™! x is R.

Assertion (A) : Principal value of cos™ (1) ismt
Reason (R) : Value of cos 0° is 1

Q4. Assertion(A) : Principal value of sin™?! (\/i) is =
1 T
Reason (R) : Principal value of cot™ (\/_) is

Q5. Assertion (A) : Function f : R = R given by f(x) =sin x is
not a bijection .
Reason(R) : A function f: A— B is said to be bijection if it
is one —one and onto .

HOMEWORK

Ql.

Q2.

Q3.

Q4.

Q5.

Q6.

[ |

Domain of f(x) = cos™Tx + cot~Tx +

cosec™1 x is
(@ [-1,1] (b) R
() (o, -1]U[[1,0)  (d){-11}

Range of f(x) = sin~Tx + tan~Tx + sec™1x is

n 3¢ T 37r
(a>(4 4j (b) [4 4}
n 37w T

(){Z 7} () {o,z}

sin~ (2‘3/_) + sin™? G) is equal to

(@)= (b) =

(c) E (d) E

If sm_1x + sm_1y =—, then cos—1x +cos~ly =
21

(@) 5 (b)g

Ok (d) 7

The value of sin {cot1 (cotﬂ?nﬂ is-

¥ ¥

@ - — (b) =~

1
(c) N (d) 7

2
The principal value of cos™ (cos j

. _1( . 2n) .
Sin SIN— | IS -
3

(@n (b) n/2
(c) n/3 (d) 4n/3

Q7. Let tan~ly = tan~x + tan‘1(1 ZXZJ, where |x|
- X
<i Then a value of y is
NER
3x—x3 3x+x3
(a) (b) ——
1-3x? 1-3x2
3x—x3 3x+x3
(c) 22X (d) 22X
1+ 3x 1+ 3x

Q8. If sin~ (gj + cosec‘(%) = g then a value of

X is-
(@)1 (b) 3
(c) 4 (d) 5

Q9. If cos™Ix - cos_1X = o, then 4x2 — 4xy cos o +
2 y

y2 is equal to-
(a) 2 sin 2a (b) 4
(c) 4sin2a (d)-4 sinZa,

Q10. The value of cot=1(=v3) + cos™ T (-1) =

(a) 7 (b) %"

11x 27
(c) o (d) 3

I SUBJECTIVE QUESTIONS I

Q1. |If sin (cos‘lls—3 + sin™?! x) =1, then find the value
of x .
Q2. For the principal values, evaluate

tan~! {2 cos (2 sin™?! %)}



Q3.

Q4.

Q5.

Q1.

Q2.

Q3.

Q4.

Q5.

01
Q2.
Q3.

Q4.

5
Evaluate tan—19 + tan‘1z.

Find the value of tan (%coslgj

Find the value of sin~1 (sin7) and sin~1 (sin (-

5)).

I NUMERICAL TYPE QUESTIONS I

Find the value of cosec {cot (cotl%} is

Find the value of sin(tanl %) is

n
If sin~1 (x2 —-2Xx + 1) + cos_1(x2 -X) = 2 then

the value of x .

A value of x satisfying the equation sin[cot™(1 +
x)] = cos[tan™'x], is

If 3sin"'x + cos™'x = m ,then find the value of x
is

I TRUE AND FALSE I

tan"'x + cot™1x = g forallx €R

csc(csc™lx) = x forall x € (-0, -1] U[1, )

The domain and range of cos ' x are [-1,1]and [0, g ]
respectively.

sin~! x attains the minimum value _Tn at x = -1 and the

. T
maximum value E atx=1

Q5. cosec™! x is decreasing on (-0, —1] and [1, ©).But ,it is
neither increasing nor decreasing on (-co, —1] N[1, o).

I ASSERTION AND REASONING I

Directions:(Q1-Q2) Each of these questions contains two

statements, Assertion and Reason. Each of these questions also

has four alternative choices, only one of which is the correct

answer. You have to select one of the codes (a), (b), (c) and (d)

given below.

(a) Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

(b) Assertion is correct, reason is correct; reason is not a
correct explanation for assertion

(c)  Assertion is correct, reason is incorrect

(d)  Assertion is incorrect, reason is correct.

Q1. Assertions(A): sin! (18—7) + sin~! (g) = sin~1 (g)

Reason (R) : tan™! x + tan~'y = tan™? (fxyy)

Q2. Assertions(A) : If f(x) = 2* then f~1(x) = log, x
Reason (R) : f(x) = aX and g(x) = log, x are inverse
of each other

Q3. Assertions(A) : The value of 2tan‘1§ is tan‘lls—2

) if-1<x<1

Q4. Assertions(A) : The principal value of sec™(2) =

-

3

Reason (R) : The value of sec™x in [O,g) U(g LT ]
for given value of x € (—oo,—1]U[1,0) is called
the principal value.

Q5. Assertions(A) : The value of cot (cot‘1 %) = %

Reason (R) :2tan"'x = tan™! (

Reason (R) : cot(cot™'x) = —x for all x eR



SOLUTIONS

[ = ]
S1. (a) Given,

cot™® (+/cos @) —tan™! (+"/cos a) =y
tan~! ( = ) —tan™! (Vcosa) =y [~ cot™tx = tan™? i]

vecosa
1
———VJcosa _
Stan 1 ==f——=y [vtan"lx—tan"ly =tan~?! X y]
1+m-\/cosa 1-xy
- tan-1 1-cos @
a 2+ycos a -
__1l-cosa __ 2VJcosa
= tany - 2vcosa = COty - 1-cosa
2sin
. 1-cosa 1_(1_7) a\?
=siny = 1+cosa = 1 2cos?a = (tan;)
+T—1
S2. (d) The given equation sin"'x = = 800h — 3h% = 200h + 19200
2sin~! y will have a solution if = 800h — 3h% = 200h + 19200
2sin"ly € [_E’E] ( sin~1x € = 3h? — 600h + 19200 = 0
o 2_2” . = h? — 200h + 6400 = 0
[—;,;] by definition of sin™ x) = (h—160)(h—40) =0
:sin—lye[—ﬁ,f] >h—160=0h—40=0
474 = h=160and h =40
=>YyE [—sin %,sin %] Thus, h =
11 40m as the height of the pole is less than 100m.
=vel-5% o o
1 . (a) Leyx = cosec™! (—/2)
=lyl=z = cosec x = —V/2
-1
S3. (b) Given, that = cosec x = cosec — -
a= tan‘lg =tan a = % As principle value of cosec™! is [— gg] - {0}
° Thus, Principal value of cosec™ (—v2) is _4—”.
3hfa
-1 -1 (1 -1 (1
$5. (c) tan™' (1) + cos ( . ) + sin ( )
— -1 T -1 (_ T
c = tan (tan 4) + cos ( cos 3) +
4 sin™?! (— sinz) [ tan= = 1,cos= = l, sint = l]
1 - 6 ) 4 ) 3 nz 6 2
i =Z+cos (n—g)+sm sin (_E)
(4] 40m A = E Z_TE — E
4 3 6
tan ﬂ A __*r _ Lk 3m+8mw—21
04~ 4x40 160 =
Now,In A AOB, o an
AB__ h 2 _3r
tan(a+,8)=a=E 12 4
__ tan a+tan B . L1
&=tan(a +p) = Totan atan B S6. (b) GivensinTta =g,
o3 As the range of the principle value of sin™?! is
h 160+5
&= =T -2
hl_ﬁxg 2’2
3
h _ dect’s Thus, — =< B <Z
40  800-3h 2 2
800
- M _ k#9800 S7. (b) tan~! (v/3) —sec™! (=2) = tan~! (tan 7/3) —
40 160 ~ 800-3h -1
‘h_ 5(h+96) sec ! (—sec m/3)
40 800-3n =1/3 — sec™! (sec (m — /3))
& = 800h — 3h* = 200(h + 96) — /3 -21)3 = —1/3




S8. (a)
S9. (c)
$10. (d)

S11. (b) tan™?! (

s17. (b)

First take R.H.S cos™1(4x3 — 3x)

Let us take x = cosf, we know that cos36 =

4c0s30 — 3 cos

=cos 1 (4x3 — 3x)=
0s 1(cos30)=36

~“0=cos'x = cos 1(4x® — 3x)=3cos 1 x

~LHS=RHS

0<3cos lx<n

0<cos~ 1 x <n/3

05 1(4cos%0 — 3 cos0)=

1
e 3.1]
leta=tan =6 =tan"! «
Now,
_ 1+a?-1 _ 1+tan2 -1
tan™! —— =tan™! <—>
tan 6
_ sec -1
=tan~! ( )
tan 6
_ 1—cos 6
=tan~! ( )
sin 6
1 2sin2 Q
=tan™! [ —5—25
2sin —cos —
2 2
_ 0 6 1, _
=tan~! (tan—) =-=-tan ! a
2 2
Let ¢ = sec O,then 8 =sec™! «

Which will imply

_ 1 _ 1
tan~?! =tan~?!
aZ-1 sec? -1
— 1
=tan~?!
JtanZ 6

- 1
= tan™ (tan@)
=tan~! (cot 6)
=tan™! tan (/2 — 0)
= (n/2-6)

-1

s
= —-—SecC a
2

Hence, (d) is the answer.

[+1—=cosa=

. a a
251n2; and 1+ cosa = ZCOSZE]

1 sin%
=tan~
cos%

=tan~! (tang) =2
2 2

tan~! V3 — cot™! (—/3)

=tan! tan g— cot™? (— cotg) [ tang =+/3and cotg =

=Z—cot™* [cot(m - g)”
~(==3)

T
3
T 51T
3

S12. (a)

s13. (a)

S14. (b)

S15. (b)

$16. (d)

V3]

Hence, (b) is the answer.

We know the identity: tan™! a + cot™ a = /2.
Taking cot both sides we get,
cot(tan™! @ + cot™ a) = cot m/2 =0

We know tan™! x + tan~! y = tan™?! % o (D)
x—1 x+1 I
tan~! —5222 - = T (Using (i)
1_(T2)(x+2) 4
Simplifying we get,
1 G-DE+)+E+D(x-2) 7
(x=2)(x+2)—(x=1)(x+1) 4

_q x%+2x—x—2+4x%?-2x+x-2 _m
= tan = -
x2-4—(x%-1) 4

= tan

2x%-4 fos
= x2—4-x2+1 tan (Z)
=>(2x?-4)/-3=1
= 2x? =

=>—+—
TR

Given, sin™?! (sin (2{))

. 21 T 3n—-1
Now we write 5 asn—§=( 3 )

Substituting this , we get
N ( . (271:)) N ( . ( 71:)) T
sin sin{—)) = sin sinfm—=))=-
3 3 3
] ( . (271:)) . T
= sin sin{—) ) is =
3 3
Hence, (b) is the answer.
. -1 7\ _ -1 Vas
Given, cos cos— ) = cos cos 277.'—?

(> cos (2m — x) = cos x)

771: 12n-7m 5w
Also 2 —— = —=—
6 6
Hence, (b) is the answer.

. . 1 . . T
Given,sin~! (—=) =sin™! (—sin =) =
2 6

sin™? [sin (— g)]
=-m/6
Also,

sin E —sin™?! (—%)]
=sin [5-(=5)]
canf o]

= sin (1/2)

=1



$18. (b)

$19. (d)

$20. (c)

s21. (c)

Lettan™! vVx = 8=+/x =tan 6
Squaring both the sides, we get
tan? 8 = x ... (i)
Now, using (i) in %cos‘
_ 1 -1 1-tan? @
=3¢0s8 (1+tan2 6)
= %cos‘1 (cos 26)

1
=2(26)
=6
=tan"! Vx

_{1-x _
= cos™'— = 2tan"! Vx
1+x

1 1-x
—, W t
14x’ ege

Letd =tan1x...(Q)
=>x =tan 0
Then we have,
sin (tan™! x) = sin 8(Using (i))
. 1 1 1
= sin (tan™1x) = =

cosecl  [1tcot? 6

1
Also, cot 8 = — =
tan 6

= sin (tan™1'x) =

R R |-

2
145 VAl
X

Letsin"'x = 0...(i)

= x =sinf

Then, sin™! (1 —x) — 2sin™! x = g(Using i)
sin™! (1 —x) — 20 =§

= sin™! (1—x) =~ +20

sin (g + 26)
=>1—x=cos20 =1-2sin?8
=>1-x=1-2x?

>1—x

(Using (i)
simplifying, we get
x2x—-1)=0

=>x=0o0r2x—1=0

1
=>x=0o0rx= 3
Equation doesn't hold true for x =
i.Thus the only answeris x = 0.

Given, tan~! (5) —tan~?! (ﬂ)
y x+y

x_(xy

=tan"1|¥ X(X:_J; [ tan"la —tan”1f = tan—1 2E

l+,(i 1+apf
yixty

Simplifying,

— tan—! E(x+y)—y(x—y)
(x+y)+x(x=y)

— tan—?! (xz+xy7xy+yz)

- XY+y2+xZ—xy

=tan~! (‘TZWZ)
x24+y2

an~! (1)

s

]

S22. (b)

s23. (a)

s24. (d)

$25. (a)

$26. (d)

s27. (d)

$28. (d)

If sin™! (a? — 7a + 12) = mn
=>a?—7a+ 12 =sin mn
>a?—7a+12=0(-sinmr=0VmEe]l)
S(@a@a—4)(a—-3)=0
>a=4,3
Hence, (b) is the answer.
T _ T _11

cot {Z — 2cot™? 3} = cot{z —2tan™?! 5} [
tan ' x = cot™! l]

X

2
=cot {Z—tan~! [ =;
4 1-3

= cot {f~tan” (D} = ey

3

1+

2
Usingtan™® x + tan™! y = tan™! % when xy <

1
Hence, (d) is the answer.

sin [cot™(cos(tan™! x))]
lettan™! x =0

= tan 0 = x
1
= cosf = =a [+

Vitxz

P B
tan a =— and cos o = —]
B H

the function is reduced to sin [cot™ a]

letcot™t a=¢
1

Vi+xZ
tan @ = V1 + x?

. o [14x?
SIL@ = |32

. -1 -1 _14x?
sin [cot™(cos(tan~1 x))] = /_2+x2

1

cotp=a=

y=sec " x
X =secy
Here,x > 1lorx <1
The domainis (— o ,00)-[ =1, 1]
= Range of sec™!x s all the angles between
[0! T[] _g

~ Range =[0,m] — E]

=

Given,

o+
>a=1

. o P . s
Thus ,the principal value of sin~! a is 7

Given,

4tan~?! G) —tan™?! (215)

=2 (Ztam‘1 1) —tan~! =
5 239



$29. (b)

$30. (d)

S1.

= 2tan™?! > —tan™!
e
4 2/5 _
= 2tan! 22 _tan~! =
24/25 239
=2tan"! ——tan™! —
239
=2tan"! —— —tan~! —
1_(1)2 239
5
. 2/5 _ _
= 2tan~! 2L _tan! —( 2tan~! x
24/25 9
2x
tan~?! )
1-x2
15 1
=2tan"' ——tan™! —
12 239
205 1
=tan~! —, —tan? —( 2tan~! x
1_(1) 239
12
2x
tan~?! )
1-x2
_1 144X%5 _
=tan! —— —tan™! —
119%x6 239
_1 120 _ 1
=tan"! ——tan"! —
119 239
120 1
= tan~1 112 239
+119239
_ _ 1 x=y
( tan™! x —tan™! y = tan™?! v
_ tan_l 120%x239-119 _ -1 28680—-119
- 119%239+120 28441+120
_1 28561 _ T
=tan ! —=tan 1 1=-
28561 4

Letcot'x=0

x=cot©

cosec 8 =1 - cot?28 =1 +x?
sin6=1/cosecB=1/1+x2
B=sin"1/V1+x2

sin (cot x) = sin [sin™ 1/ (V1 + x?)]
=1/V1+x2

= (1+x2)%

Given,

.1 2« .. 1 2B
sin"" ——> +sin VD
= 2tan"! ¢ + 2tan”! B =

. 2
2tan”t ¢ [ v 2tan™' a =sin™! az]
1+a
&=tan! a+tan”! B=tan"! ¢
a+f 1

=2tan"! ¢

= tan~! =tan"lc
1-af
_ atp
&=>c= Tap

I SUBJECTIVE QUESTIONS I

Let y=sin~1(2x2 = 1)

For y to be defined —-1<(2x2 -1) <1

= 0<2x2<?2
= 0£x2£1
= xe[-1,1].

S2.

S3.

S4.

Since tan~! (tan x) = x

# xe(-2.7)
2 2

tan™| tan 3m) tan'| tan n—Ej =
4 4

=¥

tan'| —tan *| = —tan”'|tan =
4 4

g —tan‘(tan E] =-Z
4 4

Lety = tan {cotl[%zj}

Since , cot™1(-x) = n - co
(i) can be written as

)

2
= —tan |cot?=
Y ( 3)

Since cot~1x = tan
oy — -13
Sy =-—tan (tan 2)
N 3
=73

i1 a1

Cos (2 cos 1E+sm 13)
41 _11)
sin~l=+ cos™1=
Pl 5

T 11
= cos (—+cos 1—) =
2 5

1l
|
_
|
~
(SRR
—
N
1l
|
U1|N
N

Alter : Let cos™
= cos 0 = %
V24

sinG = —
5

sin—1 (sin 0) = sin_1(

0 E(O,\f g)

= sin~1(sin) =0

and 96(0,

Since ,

1
5

<)

tan™
........ ()
t_1x, X eR
-1 x>0
X

41
= cos (cos 1§+

- sin (cos‘1 (i))

=0

)

NG

equation (ii) can be written as

6').: sin~1 (@J
5

0 = cos~1 (lj
5

Since

- cos-1(%j =sin-1[g)



Now equation (i) can be written as

y = - sin {sinl(g} ........ (iii)
Since V24 e [-1,1]

o) @

from equation (iii), we get

J24

y=- 4
S5. Let z= cos_12 + sin 15— ’can—1§
13 5 16
S - —14
ince sin™'= = — —cos™'=
2 5
z = cos™] + [E—cosl—j tan—1§
2 1
7= _ cos cos’lE tan—1§
2 13 16
......... 0)
Since ﬂ> o, 12>0and ﬂ<2
5 5
. cos 15 - cos‘12 = cos™1
13
4 12 / 16 [ (63
5 13 169 65

equation (i) can be written as

_n —1( 63 —1( 63
z=—- —cos™ | =| - —
2 65 16
z = sin™1 83) _ tan~1 83
65 16
Since sin™] 83 . = tan~1| 22 63
65 16
. from equation (ii), we get

- z=tan-1[ 83 _ tan-1( 83
16 16

= z=0

I NUMERICAL TYPE QUESTIONS I

S1. (13—") cos 1{003(—%7:}}
= cos™?! [cos (—7‘[ — i—:)]
= cos™?! [cos {— (7‘[ + i—:)}]
= cos™?! [cos {— (7‘[ + i_Z)}]

..(ii)

S2.

S3.

S4.

S5.

S1.

[since, cos(—0) = cos(8) ]

-1 2
= CO0S — COS—
15

[since , cos(r + 8) = —cos(0) ]
-1 21
= 7 — cos (cosE)

[since, cos™'(—x) =m —cos™1x ]

(?) If sin~Tx - cos™1x = , then x is-

-1

T -1
=>;—COS X — COoS ==

= 2cos~ !

X =

wlx R Chl:—l

NI
SE

T
=>X=COSE

3
=>x=§

The value of x satisfying equation cot~1x +

3)
T
tan=13 == is
2
Given,
cot™(x) + tan'(3) = 1/2

We know that tan'(x) + cot™(x) = 1t/2
Therefore, x = 3

(2) The value of cot cosec'2 +tan~'2 | is
17 3 3

In right angled triangle , perpendicular = 3,
Hypotenuse = 5, base = 4

= cot(tan‘1 Z +tan~! g)

3.2

3,2

= cot <tar1‘1 < 4332))
1—Zx§

= cot (tan‘1 (16—7))

= cot (cot‘1 (i))
17

6
= —
17

sin F +sin™ (—lﬂ =
6 2
()= (3= -2

()

[since sin"}(—x) = —sin"1x

Sforallxe[-1,1]]

sin [— - E] =0

I TRUE AND FALSE I
(False)

-1 (1) -1
sin (x) =csc 'x, forallx €
(=00, —1]JU[1, )



S2. (True)
sec 'x +csclx = g ,forall x €

(—OO ’_1] U[l ,OO)

S3. (False)
2cos™lx =
{ cosTi(2x?—1) ,if0<x<1
2m— cosT1(2x2—1) ,if -1 <x<0
S4. (True)
The number of solutions of the equation tan™! 2x +

— T .
tan 13x=zls

= tan-1 (2x+3x) _n
1-6x2) 4
= tan‘l( i )=E
1-6x2 4
5x
=1
1-6x2

= 5x = 1 — 6x2
=>6x2+5x—1=0
>6x2+6x—x—1=0
>6x(x+1)—-(x+1)=0
=2>6Ex—1Dx+1)=0

1
Sx=C,x= -1

R _ _ X
S5. (True) sin"!x = cos™'v1—x2 =tan™! — =
-X
1-x2 -1 ( 1 ) -1 (1)
= sec =csc71 (=
x 1-x2 x

I ASSERTION AND REASONING I

cot™?

S1. (d) We canwritesin™'x # (sinx)™?!

Any value in the range of principal value branch is
called principal value of that inverse trigonometric
function.

Therefore , Ais false ; R is true.

S2. (b) Domain of tanx is the set {x:xERandx *

(2n+1)§ ,NE Z}and range R.

= tan x is not defined for odd multiples ofg

S3.

S4.

S5.

(d)

(c)

(a)

If we restrict the domain of tangent function to
(_2—" ,g) , then it is one -one and onto with its range
asR.

Actually tan x restricted to any of the intervals
-3n -1 -T T w31 . .. . .
(—,—) ; (—,—) ) (— ,7) etc. is bijective and its

2 2 272 2
range is R.

Thus tan™! x can be defined as a function whose
domain is R and range could be any of the intervals

-3t -1 -T T w31

(22,2, (Z.2), (2,2) and soon
2 2 22 2 2

Both Aistrue, Ristrue; Ris nota correct explanation

for A.

>cos”H (D) =y

=>cosy=1
= cosy = cos0°
=>y=0

= Principal value of cos™1(1) is 0
Hence Assertion is incorrect.
Reason is correct.
N 1 N . T T
sin™?! (—) sin™?! (sm—) =-
V2 4 4

ot () -
coty = %

coty = — cot (g)
coty = cot (n - g)
coty = cot (2?”)

-1 ‘_1)=2_"
= cot (\/§ 3

Hence, Assertion is correct and Reason is incorrect.

Assertion (A) : Function f: R — R given by f(x) = sin x
is not a bijection .

Because f(0) =sin0=0

f(m) =sinmt=0

f(0O)=f(m) but0O#= 1

Reason(R) : A function f: A— B is said to be bijection
if it is one —one and onto .



HOMEWORK

S1.

S2.

S3.

S4.

S5.

S6.

(d)

(c)

(b)

(d)

(b)

(a)

MCQ

f(x)=cot ™ x + cos tx + csc?

Domain of cot™! x = (—o0, )
Domain of cos ' x = [—1,1]
Domain of csc™1x = (—o0, —1]
These function are in addition.

X

U[1,)

So, we have to take the intersection of all domains .

So, answeris{-1, 1}
Domain for sin! x is [ -
(=0, —=1]U[1, 00)
~ Common domainisx € { —1,1}
-1 T

Atx= —1,f(x)=——-s+m=1
Similarly , at x= 1,f(x)==+240 =

2 4 4

sin~ (Z;F) + sin 1%

U

= + cos " |1—

= sin~ (Z;F) + cos™! (%E)
T

2

[since, sin"x + cos™1x =

S|

]

Given that sin™*x + sin™ty = g

) (— —cos™?! )
T

2

Therefore , (— — cos”~

= cos 1x + cos™

y_

(o]
(

= sin [cot ! cot(57T+ ))]

= sin [cot ! (cot (;))]

[Since, cot™!(cotx) = x;ifx € [0, 7]]
. 21

= sin (?)

= sin (T[ - g)

= sin {cot

-1 2n - 27
CcOoSs COS— | + sin sin—
3 3

-1 2 -1 (-1 2n
= CO0S COS— ) = CcosS -
3 2 3

. . 2T . _1 (V3
= sin 1(sm—)=sm 1(2)=

s
3
—_ . v
= cos~! (cos —) + sin™?! (sm?)

1, 1] and for sec™

1x,x€

2

S7. (a)

s8. (b)

S9. (c)

S$10. (a)

S1.

S2.

2X
1—Xx

Let tan‘1y = tan~Tx + tan‘1[ ] , Where

2

1
x| < —.

N

= tan 'y =tan™! <

Then a value of y is

2x

X+
1-x2

1 2x2
1-x2

= tan 'y =tan™! (_—

3x—x3
= tan"'y =tan™? (1_3x2)
3x—x3
1-3x2
sin?(x/5)+cosec’'(5/4)=1/2
sin?(x/5)+sin"(4/5)=1/2
sin? (x/5)=(t/2)-sin"(4/5)
(x/5)=sin[(tt /2) - sin” (4 / 5)]
(x /5) =cos (sin"' (4 / 5)) = cos (cos™ (3 / 5))
=3/5
X =3

Given , cos™!

2
:cos‘1<%+\/1—x2 1—%)=a

S>y=

x — cos1Z
2

=a

:ﬂ+\/1—x2 1—£=cosa
= 2V1— x2 1——

On squaring both sides , we get
_2

4(1 —x?) (4Ty) = 4cos?a + x%y?

= (1 —x2)(4 —y?) = 4cos?a + x%y? — 4xy cosa

= 4x? + y? —4xycosa = 4 — 4cos’a

= 4x? — 4xy cosa + y? = 4sin’a

2cosa —xy

—4xycosa

As we know that :
cot™(—x) =m —cot™'x, forall x€R

COt_l(—\/g) =m— cot_l(\/g) = — g =

6
0s71(—x) =m —cos™lx,forallx €[-1,1]
os(-1)=m—cos'(1)=nr—-0=m

I SUBJECTIVE QUESTIONS I

: 45 o
We have, sm(cos 1E+sm 1x) =1
(5 o o
:cosl(1—)+sm 1x =sin11
s
:cosl(1)+sm x=z

P 15
=sin"lx ==—cos™ 1=
2 MERE
= sin"lx =sin"!1 =
13

We know that sin™! l =

~tan™?! {2 cos (2 sin 5} = tan~ {2 cos (2 X

) =t (2c0) <t (2x7) =




S3.

S4.

S5.

. 5 5
Since ,9 > 0, Z>O and gxz >

5
5 9+—
~tan~To+ tan‘1z =+ tan~] 45 =
1-9.—
4
n+tan~1 (- =n-2 =2,
4 4
1 J5 .
Let y=tan | =cos*—| = .. i
y (2 3 j ()
Let cos_w?g =0 = e (0, gj and
cos 0 = %

.. (i) becomes y = tan (gj

0 1—cos 6 1=
Since tan?2- = /=2 = %
2 1+cos 6 1+§ 3+\/§

(35’

4
tan v _ + (3_\6} ......... (iii)

2 2

0 ( n] 0
—€|0, — = tan —=>0
2 4 2
- from (iii), we get y = tan g =[¥J

Lety = sin~1 (sin 7)
P | . T T
sin sin7)#7 as 7 ¢|——, —
(sin 7) [ : 2}
sin™' (sin 7) = sin”'sin(7-2n)
sin~'sin(7-21) = 7-2xn (since 7 - 2n e

T T .
[—E,E}) (using property 3)

Similarly if we have to find sin~1 (sin (-5))
then
Lety = sin~1 (sin - 5)
- | . T T
sin sin =5) #- 5 as -5¢|——, —
i (si ) §E|: > 2}
sin™ (sin — 5) = —sin”'sin 5 (using property

1

- sin”'sin 5 = — sin”'sin(5 - 2x)

- sin”'sin(5 - 2m) = - (5 - 2n) (Since 5
T T

-2ne[-3.3)

I NUMERICAL TYPE QUESTIONS I

S1. (V2) Since cot (cot™1x)=x, Vx e R

s2. (

S3. (1)

vilw

. cot (cot‘13—”) =3
4 4

cosec{cot (cotlﬁj} = Cosec(ﬁj = 2.
4 4
) sin(tanlgj = sin (sinléj =§
4 5) 5

sin=1(f(x)) + cos~1(g(x)) = g o) =

g(x) and -1 < f(x), g(x) <1
x2—2x+1=x2—x<:>
as a solution

x = 1, accepted

-1

s4. ()

S5. (

1
%

: Given equation is: sin[cot-1(1 + X)] = cos[tan"1x]
Letcot1(1+x)]=a
=cota=1+x..(1)
And tan-x =b
=x=tanb ..(2)
Solve (1) for a in terms of sin function:
cota=1+x
We know, cosec a = V(1+cot2a) = V(1 + (1 + x)2 =
V(x2 +2x+2)
Also, sina =1/cosec a
=sina=1/(x2+2x +2)
Ora=sin"[1/V(x2 + 2x + 2)]
Solve (2) for b in terms of cos function:
x=tanb
We know, sec b = J(1+tan?b) = \(1+x?)
Also, cos b = 1/sec b = 1/(1+x?)
Or b = cos™[1/(1+x?)]
Given equation
= sin(sin™[1/ Y(x2 + 2x + 2)]) = cos[cos’
(1/A(1+x3)]
= 1/ V(X% + 2x + 2) = 1/N(1+x?)
Squaring both sides and solving, we get
2x =-1
Orx=-1/2

Given:

3sin"'x+coslx=m

= 3sin"'x+cos™'x =2sin"tx + [sin"tx +
cosTix]=m

As we know that, sin'x + cos™!x =§ , XE
[ -1 ) 1]

= ZSin‘1x+§=7r

> x =

Sl



S1.

S2.

S3.

S4.

S5.

S1.

I TRUE AND FALSE I

(True)

tan"'x + cot™1x = g forall x eR
(True)

csc(esc™x) =x forallx € (-0, -1] U[1, )
(False)

The domain and range of cos ™ x are [-1,1]and [0,
Tt ] respectively.

(True)
sin~! x attains the minimum value _7" at x=-1and

the maximum value g atx=1

(True)
cosec™! x is decreasing on (-co, —1] and [1, ©).But
,it is neither increasing nor decreasing on (-
o, —1] U[1, 00).

I ASSERTION AND REASONING I

(b) We have,

. 18 . 43
sin"!—=+sin71=
17 5

s {2 1= @) 42 - ()]
t+2x ) =i ()

Hence, Assertion is correct and Reason is correct but

. _1(8
=sin™' =X
17

Reason is not the correct explanation of assertion.

S2. (a)

S3. (a)

S4. (d)

S5. (c)

If f(x) = 2* then f~1(x) = log, x
f(x) = aX and g(x) = log, x are inverse of each

other

Hence , Assertion is correct , reason is
correct ; reason is a correct explanation for
assertion.

The value of 2tan‘1§
As we know that

2tan~lx = tan‘l( 2x ),if—1<x<1

1-x2

2
2tan~12 = tan~! 5
5 1——5

2
11 _1( s
2 tan 1Eztan 1<%>
25
_11 _ 2X25 1 5
2 tan 1—=tan1( )=tan 1=
5 5X24 12
Hence , Assertion is correct , reason is

correct ; reason is a correct explanation for
assertion.

For any x € (—o,—1]U[1,%) , sec™lx is an
angle 8 € [Og) U(g,n] whose secant is x i.e.,
secld =x
~osecti2==2

3
Assertion is incorrect, reason is correct.

The value of cot (cot‘1 3) =2
3 3
Since, cot(cot™x) = x forall x € R.

Assertion is correct ,reason is incorrect.



