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Revision Notes

As we have learnt in class XI, the domain and range of trigonometric functions are given below :

S. No. Function Domain Range
(i) sine R 1,1]
(ii) cosine R [-1,1]
(iii) tangent R- {x x=Qn+ 1)%;71 e Z} R
(iv) cosecant R-{x:x=nmneZ} R-(-1,1)
(v) secant R—{x:x=(2n+1)g—;nez} R-(-1,1)
(vi) cotangent R-{x:x=nmneZ} R

(1) Inverse function : We know that if f: X — Y such that y = f(x) is one-one and onto, then we define another

function g : Y — X such that x = g(y), where x € X and y € ¥, which is also one-one and onto.
In such a case, Domain of g = Range of f

and Range of ¢ = Domain of f

g=f"
Inverseof g=¢ 1= (f Iy =
§=8 =)y =f

g is called the inverse of f

or
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The graph of sine function is shown here :
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Principal value of branch function sin™ : It is a function with domain [~ 1, 1] and range [7,7],[7,5]
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Principal value branch of function cos™: The graph of the function cos™ is as shown in figure. Domain of the
function cos™ is [-1, 1]. Its range in one of the intervals (- 7T, 0), (0, T), (T, 27), etc. is one-one and onto with the range

[- 1, 1]. The branch with range (0, ) is called the principal value branch of the function cos™.
Thus, cos™ : [- 1, 1] — [0, 7]
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Principal value branch function tan™ : The function tan™' is defined whose domain is set of real numbers and

range is one of the intervals,

(iﬂﬁ
2’2

Graph of the function is as shown in the figure :
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The branch with range (—%

Principal value branch of function cosec! : The graph of function cosec™ is shown in the figure. The cosec

) is called the principal value branch of function tan’!. Thus, tan™: R — (7,—

TCTC)
5 )-

Tis

defined on a function whose domain is R - (- 1, 1) and the range is any one of the interval,

The function corresponding to the range [%,g] —{0} is called the principal value branch of cosec™.

Thus, cosec™” : R—(-1,1) = [—
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Principal value branch of function sec™ : The graph of function sec™ is shown in figure. The sec™ is defined as a

. . . -n T 3n . .
function whose domain R- (-1, 1) and range is [- T, 0] — 50 [0, m]- 3 , [, 2x] - > , etc. Function corresponding

torange [0, ] - {g} is known as the principal value branch of sec™.
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Thus, sec™ : R—(-1,1) = [0, 7] -
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The principal value branch of function cot™ :
The graph of function cot™ is shown below :
Y
A
: : : e -
i 1 | | ﬁ\
A oo 2| T
A\ T\s s, =r
— i
RGN TN T e 2 e
: =1\ : ST~ 1 o2
I I I l \
A I L 2| T
1 1 ! -7
' '
v
Y v

The cot™ function is defined on function whose domain is R and the range is any of the intervals, (- «, 0), (0, &),

(m, 2m), ....

The function corresponding to (0, ) is called the principal value branch of the function cot™.

Then, cot™ : R — (0, )

The principal value branch of trigonometric inverse functions is as follows :

Inverse Function Domain Principal Value Branch
-1
sin [-1,1] [;n E:|
272
cos™! -1,1] [0, 7]
T T
= =1-{0
cosec™! R-(-1,1) [z 2] 0
o, x)-{2}
sec’! R-(-1,1) 2
-T T
tan™! R PRy
cot™ R 0, )

2. Elementary Properties of Inverse Trigonometric Functions :
Basic Introduction : A function f : A — B is said to be invertible if f is bijective (i.e., one-one and onto). The inverse
of the function fis denoted by f: B — A such that f'(y) = xif f(x) = y, V x € A, y € B. As trigonometric functions are
many-one so, their inverse doesn’t exist. But they become one-one onto by restricting their domains. Therefore,
inverse of trigonometric functions are defined with restricted domains. In fact, in the discussion below we have used
all the restrictions required so that the inverse of the concerned trigonometric functions do exist. If these restrictions
are removed, the terms will represent Inverse Trigonometric Relations and not the functions. Note that the inverse
trigonometric functions are also called as Inverse Circular Functions.
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List of Formulae and their proofs for Inverse Trigonometric Functions :

1 1
A.  (a)sin! (x) = cosec! (;) x€[-1,1] (b) cosec™ (x) = sin! (;) x € (—o0,-1]U[1, 00)
-1 -1 1 ~1 -1 1
(c) cos™ (x) = sec ) e[-1,1] (d) sec(x) = cos ) € (-o00,-1JU[1, )
cot™ (1), x>0 tan™ (EJ, x>0
(e) tan™! (x) = x ) cotl(x) = 91‘
-+ cot™ (1),x<0 T+ tan™ (f),x<0
x x
PROOF : (a) Let sin”!(x) = 0, then sin § = x
1
or cosec = —
x
(%)
or 0 = cosec™ | —
x

1 (1
sin”" x = cosec” | —
x

Other results can be proved in the same way.

B. (a)sin(—x) =-sinlx, x € [-1,1] (b) cosi(-x)=m—-cosx, x € [-1,1]
(c)tan! (—x) = —tan'x, x € R (d) cosec™ (- x) = — cosecw, |x| >1
(e)sec’! (—x) = m—secly, |x| > 1 (f) cotl(-x)=m-cotlx, xR

PROOF : (b) Let cos™!(- x) = 6, then cosf=—x
or —cosf=xorcos(m—0)=xorcosx =m-0

or® =n—-cosxorcost(-x) =n-costx

Other results can be proved in the same way.

C. (a)sin!(sinx) =x, —g <x Sg (b)cosHcosx) =x,0<x<m
(c) tan”! (tan x) = x, I X< kid (d) cosec”'(cosec x) = x, _r <x< kid ,x=0
2 2 2 2
(e)secl(secx)=x0<x<mx= g (f)cot(cotx) =x,0<x<m
PROOF: (a) Let sin”!(x) = 0
then, sin = x
Substituting the value of x in (i) from (ii) we get,
sin'sin 6 =0
sin"!sin x = x

For other results we can proceed similarly

D. (a) sin x + cos ' x = g ,x€[-1,1]
(b) tanlx + cotlx = g,x €R

b .
(c) cosectx + sect x = E,|x| >Tlie,x<-lorx>1

PROOF: (a) Letsin"!(x) = 6, thensin § = x

or cos (E—G):x
2
or (E - 9): cosx
2
or T cos'x+0
2

. B T
sosintx 4 coslx = PY -1<x<1

Hence Proved.

Hence Proved.

Q)
...(ii)

(Replacing 6 by x)
Hence Proved.

Hence Proved.
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Similarly, proceed for other results.
E. (a) sin(sin)=xVxe[-1,1]
(b) cos(cosix) = x; ¥V x €[-1,1]
(¢) tan(tan"lx) =x;VxecR
(d) cosec(cosec™'x) = x; V x €(- 0o, — 1] U [1, o0)
(e) sec(seclx) = x; V x €(— 0o, — 1] U[1, c0)
(f) cot(cotx) =x;¥VxeR

E (@) sinx+sinly =sin”! I:xdl —y*tyV1- xZ:I
(b) cos™x + cosy = cos”! [xy FV1-x1-y? ]

tanl[x+y J,xy<1

1-xy

(¢) tanlx +tanly = n+tanl(x+y),x>0,y>0,xy>1

—n+tan'1(1x+y), x<0,y<0,xy>1
l Y

(d) tantx—tany = {g+tan™ (f;xyy], x>0,y<0,xy<-1

—n+tan'l(x_y),x<0, y>0,xy<-1
I 1+xy

X+Y+z—2xyz
(e) tan" x+tan”'y+tan”' z=tan™ (H]

1-xy-yz—zx

G. (a) 2tan'x =sin! 2x x| <1
1+x°

2
(b) 2tan™' x = cos! I-x ,|x] >0
1+x*
() 2tan”'x = tan™ (127)(2),—1 <x<1
—-x

PROOF (a) : Let tan”! x = 6, then tan 6 = x

Assin 20 = 2ta7n? or sin 20 = 2x 3
1+tan“0 1+x
. 2x
ie, 20=sin™ 3 or2tan!x = sin! 1+ Hence Proved.
+x

Other results can also be proved in the same way.

(3) Principal Value :

Numerically smallest angle is known as the principal value.

Finding the principal value : For finding the principal value, following algorithm can followed :

STEP 1: First draw a trigonometric circle and mark the quadrant in which the angle may lie.

STEP 2 : Select anti-clockwise direction for 1t and 2" quadrants and clockwise direction for 3" and 4™ quadrants.

STEP 3 : Find the angles in the first rotation.

STEP 4 : Select the numerically least (magnitude wise) angle among these two values. The angle thus found will
be the principal value.

STEP 5 : In case, two angles one with positive sign and the other with the negative sign qualify for the numerically
least angle then, it is the convention to select the angle with positive sign as principal value.

The principal value is never numerically greater than m.
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(4) To simplify inverse trigonometrical expressions, following substitutions can be considered :

Expression

Substitution

[S)

a2+x20r a2 +x

x=atanBorx =acoth

2
[
|
=
I8
®]
=
m
8]
|
=
S

x=asinforx=acosf

x = asecforx=acosect

=
(8]
I
2
[S)
o
=
=
S o
T I
= 1

a-x
or X = a cos 20
a+x a-—x
2 2 2
\/uz * or Ja2+x x* = a? cos 20
a’+x a‘—x
X a—x .
or x=asin?0or x = a cos’0
a-x x
X a+x
or ,[— x =atan?6 or x = a cot?d
a+x x

Note the following and keep them in mind :
» The symbol sin x is used to denote the smallest angle whether positive or negative, such that the sine of this angle
will give us x. Similarly cos™ x, tan™! x, cosec™ x, sec™! x and cot™! x are defined.

> You should note that sin! x can be written as arcsin x. Similarly, other Inverse Trigonometric Functions can also be
written as arccos x, arctan x, arcsec x etc.

> Alsonote that sin"!x (and similarly other Inverse Trigonometric Functions) is entirely different from (sin x) .. In fact,

sin”! x is the measure of an angle in Radians whose sine is x whereas (sin x) is (which is obvious as per the

sin x
laws of exponents).

> Keep in mind that these inverse trigonometric relations are true only in their domains i.e., they are valid only for
some values of “x” for which inverse trigonometric functions are well defined.

Know the Formula

TRIGONOMETRIC FORMULAE (ONLY FOR REFERENCE) :

> Relation between trigonometric ratios
sin® 1 cos0
a) tanO= b) tan6=—— c) cotb=
(@ cos6 (b) cot (©) sin®
d) cosecf= secO =
@ sin© () cosO
> Trigonometric Identities

(@) sin?0 + cos?0 =1 (b) sec’d =1 + tan®0 (c) cosec®f =1+ cot®

> Addition/subtraction/ formulae & some related results
(a) sin (A + B) = sin A cos B + cos A sin B (b) cos (A+B)=cosAcosB ¥ sinAsinB
(¢) cos (A + B) cos (A—B) = cos> A —sin? B = cos® B —sin’ A
(d) sin (A + B) sin (A - B) = sin? A —sin? B = cos® B — cos* A

tanAxtanB cotBcotAF1

(f) cot(A£B)=

() tan(A+B)= ———“ —
l1Ftan AtanB cotB+cotA
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»

Multiple angle formulae involving 2 A & 3 A

(a) sin2A = 2sin A cos A

(¢) cos2A = cos?A —sin?A

(e) cos2A =2cos’A-1
(g) cos2A =1-2sin%A
2tan A

i) sin2A = ——
@ 1+tan*A
(k) tan2A = %

1-tan“ A

(m) cos 3A = 4 cos®> A-3 cos A

(b) sin A = 2sin 4 cos 4
2 2

(d) cos A = cos? A sin? A
2 2

(f) 2cos’A =1+ cos2A
(h) 2sin? A = 1-cos 2A

1-tan*A

. oA =
G) cos I+tan®A

() sin3A =3sinA-4sin*A

3tan A —tan’ A

n) tan 3A =
() 1-3tan’A

Transformation of sums/differences into products & vice-versa :

C-D

2
C-D

2
(e) 2sin A cos B = sin (A + B) + sin (A - B)
(8) 2cosAcosB = cos (A + B) + cos (A-B)
Relations in different measures of Angle

(a) sinC+sinD:ZSinC+

Cos

C+D

() cosC+cosD =2cos cos

Cc-D

(b) sinC—sinD=2cos =" Lsin

. C-D
sin——
2

(f) 2 cos A sin B = sin (A + B) —sin (A - B)
(h) 2sin A sin B = cos (A — B) — cos (A + B)

(d) cosC—-cosD= —25inC+ b

(a) Angle in Radian Measure = (Angle in degree measure) X %rad

(b) Angle in Degree Measure = (Angle in radian measure) X 180
T

arc

l
(¢) 0 (in radian measure) = ~=——
r radius

Also following are of importance as well :
(a) 1rightangle = 90°
T

(c) 1I°= 80 0-01745 radians (Approx.)

General Solutions :
(a) sinx =siny Orx = nn + (-1)"y, where n € Z.
(b) cosx =cosyOrx=2nn+y wherencZ.

(c) tanx =tany Orx = nmw + y, wheren € Z.

Relation in Degree & Radian Measures :

o

(b) 1°=60,1 = 60

(d) 1radian = 57°17'45” or 206265 seconds.

Angles in Degree 0° 30° 45° 60° 90° 180° 270° 360°
Aneles in Radi o n n b = 3n
ngles in Radian 6 1 3 5 (m) 5 (2m)
Trigonometric Ratio of Standard Angles :
Degree 0° 30° 45° 60° 90°
. 0 1 1 J3 1
sin x - —-= —_—
2 V2 2
J3 1 1
1 —_— —-= - 0
cos x 5 NG 2
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1
tan x 0 7 1 J3 00
t J3 1 1 0
cot x 00 Ne
2 J2 2 1
cosec x 00 N
1 2 N 2
sec x NE 00
> Trigonometric Ratios of Allied Angles :
Angles (—)
b1 b1 3n 3n
——0 —+0 - —-0 —+0 _ _
) ) n—-6 T+ 0 2 2+ 2w -6 or—0 2n + 0
T — Ratios ()
sin cos 0 cos 0 sin 0 —sin 0 —cos 6 —cos 6 —sin 0 sin 0
cos sin 0 —sin 0 —cos 6 —cos 6 —sin 0 sin 6 cos 0 cos 0
tan cot 0 —cot6 —tan 0 tan 0 cot 0 —cot0 —tan 0 tan 0
cot tan 0 —tan 0 —cot6 cot 0 tan 0 —tan 0 —cot6 cot 0
sec cosec 0 — cosec 0 —secH —secH —cosecH | cosecb sec 0 sec 0
cosec sec 0 sec 0 cosec 0 — cosec 0 —sec6 —secf — cosec 0 cosec 0
? [ ] [ ] [ ]
 Objective Type Questions (1 mark each)
Ly |

Q.1. Which of the following is the principal value 5 o o0 option : (d)

branch of cos™'x?

T T
(a) |:_212:|

(c) [0,7]

Explanation : As we know that the principal value

T
s |- |0}
of cosec xls[ 2 2] .

(b) [0,7]

Y
(d) (M)—{E}

y = cosec lx

Q. 3. If 3tan"'x + cot”'x = x, then x equals
[NCERT Exemp. Ex. 2.3, Q. 20, Page 37] () 0 (b) 1

Ans. Correct option : (c) " 1

Explanation : As we know that the principal value (c) -1 () 2

1.
of cos” s [0,7] [NCERT Exemp. Ex. 2.3, Q. 22, Page 37]
y=cosx Ans. Correct option : (b)

Q. 2. Which of the following is the principal value

1 Explanation : Given that,

branch of cosec " x?

tan"'x + cot'x =7

T T T
(@) (— 72 ) (b) [0,7]- {E} Now, we have,
3tan'x + cot'x =7
©|-Z7 @ [‘nrn}{"} 2tanlx + (tanx + cot x) =
27 22 = 2tan"'x + (fan"x + cot"x) =T

[NCERT Exemp. Ex. 2.3, Q. 21, Page 37]
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Using this property,['.' tan™x +cot'x = g]

we get

= 2tan"'x +[12t): T

= 2tanx=m— =~
2
= 2tan”x="
2
= tan"x="
4
= X = tan(E)
= x=1 \4
Q. 4. The value of sin‘l[cos(sg’—nﬂ is
5
3n -7n
a) — b) —
(a) 5 (b) 5
b1 -7
c) — d) =
(c) 10 (d) 10
[NCERT Exemp. Ex. 2.3, Q. 23, Page 37]
Ans. Correct option : (d)

Explanation : Let,

. 33n . 3n
=sin [cos(?)]zsm |:cos(6n+?]:|

. 4 (Sn ﬂ
=sin""| cos| —
L 5

[ cos (2nmt + 6) = cos O

—sin!| cos| E+ ]
L 2 10

=sin!| —sin X
10

T .
|: COS(E + x) =—sin x:|
——sin"!| sin~
10

[~ sin™! (- x) = —sin~
_m
10

[ sin”'(sinx)=x,x € (%,gj]

Q. 5. The domain of function cos}(2x - 1) is
(a) [0,1] (b) [-1,1]
(9 (-1,1) (d) [0, ]
[NCERT Exemp. Ex. 2.3, Q. 24, Page 38]
Correct option : (a)
Explanation :
We have cos(2x - 1)
=-1<2x-1<1 [
=0<2x<2
=0<x<1
=xe [0,1]

1x]

Ans.

xe [-1,1]]

_ 3 ).
Q. 6. The value of €0 I[COSZJ is

b 3n
(@ E (b) 7
5 7n
© % @32

[NCERT Exemp. Ex. 2.3, Q. 28, Page 38]
Ans. Correct option : (a)

Explanation : We have, cos™ (cos?’?n)

ol
opeihed]
):

=cos™ Cos(
[(.‘. cos ')(cosx)=x, x € [0,1t]:|

=cos™ (cosn)
2

:g [ cos'(cosx)=x if xe [O,TC]]
T

a 3n
= cos | cos= [==
2 2

Q. 7. The value of expression 2sec™ 2 +sin™ % is

N a
N a

b8 51
@ o ®) =

7n
© & (d) 1

[NCERT Exemp. Ex. 2.3, Q. 29, Page 38]

Ans. Correct option : (b)

Explanation : We have, 2sec™ 2 +sin™ [1J
2
=2sec”! secE +sin™! sinE
3 6

=2 x%—t—z [ sec ' (secx)=x and sin"'(sinx) = x]

4
Q.8. If tan'x +tan 'y = ?11; , then cot™x + cot™'y equals

to

b8 27
(@ g (b) ?
© % CE:

[NCERT Exemp. Ex. 2.3, Q. 30, Page 38]
Ans. Correct option : (a)
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Explanation : We have,

tan"'x+tan y =

5 &

= L _cot'x+Z—cot?y=
2 2

— O

_ _ T
- tan™' x + cot lx:E]

?i Very Short Answer Type Questions

4m

=  —(cot'x+cotTy)=—-=
( v)=>

= cot™ x+cot™y :—(—gj
= cot™ x+cot™ y= g

(1 mark each)
Q. 1. Write the principal value of cos™ [cos (680°)]. .41 41
2 = 1
[Delhi Set I Comptt. 2014] or sin 5 +cosx =sin"(1)
[NCERT Exemplar] 1 .
in™t -1 = _
Sol.  cos™! [cos (680°)] = 40° 1 or  sinTodcostx = o
[CBSE Marking Scheme 2014] ,
Detailed Answer : or xX= s A

cos ™! [cos (680°)] = cos™[cos (720° — 40°)]
= cos }(cos 40°) A
[ (720° — 40°) lies in IV Quadrant]
=40° [since cos'(cos @) =6, %
where 6 € [0, n]

Q. 2. Write the principal value of tan™ [sin (—T;)] .

[O.D. Set I Comptt. 2014]
[NCERT Exemplar]

Sol. tan! [Sin(—z):l =2 1
2 4

[CBSE Marking Scheme 2014]
Detailed Answer :

tan! [sin (—E)] = tan'[- 1]
2
= —tan™ (tanE )
4

kil 1
4

tan"l(tan 0) = OV 0 € (—g,;) b

A | _
Q.3.If sm(sm 1g+cos ! x)= 1, then find the value of

X. [NCERT][Delhi Set I, II, ITI 2014]
. o AL 4 1
Sol. sinjsin g +cos x |=1or x= g 1

[CBSE Marking Scheme 2014]

Detailed Answer :

. g1 -1
sm(sm E+COS x):l

[ cos'x+sinT x = g:l A
Q. 4. Find the value of the following :
cot (g —2cot™3 ) )
[O.D. Set Il Comptt. 2014]
Sol. cot (g— 2cot™ x/§) = B 1

[CBSE Marking Scheme 2014]

Detailed Answer :

cot (g —2cot™ \/g)

cot| X - 2cot™! (cot E)
2 6

= cot _g—Z(g)] 1
[ cot™ (cot ) =0V 0 € (0, m)]
= cot —E—E]
2 3
= COt(E)
6

1 . 41
Q. 5. Write the value of cos™ (_E)+ 2sin™ (E)

[Foreign Set I, II, ITI, 2014]

Sol. cos™ (—%)+251n'1 (%) =r 1

[CBSE Marking Scheme 2014]

Commonly Made Error

® Mostly candidates attempt to solve by using formula
of 2 sin"'x but could not succeed further.
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Answering Tips

e C(larify the conversion of inverse circular functions.
Also provide sufficient practice for conversion by
using formulae.

Detailed Answer :

) ()
el on(2)
o [eole5))(6)

[ sin”'(sinB) = 0V 0e (— rr ):|
272

Il
a
|
\
+
\

[ cos™ (cosB) =0V 0e (0,m)]

=T 1/2
Q. 6. Write the principal value of

]

[O.D. Set I Comptt. 2014]

Sol. |:COS_1 (g]-{— cos ™" (_%)] — 5?75 1

[CBSE Marking Scheme 2014]

Detailed Answer :

ey

= E+2j = E+4l .. —1 0 =0v0 0
63 T 6% [ cos™ (cosB) = e (0, m]

_on 14
6

Q. 7. Write the principal value of the following :

I:tan'1 (—\/5) + tan'l(l)] .
[S.Q.P. Set I Comptt. 2013]

Sol. tan™ (—\/g) +tan”'(1) = _ 1

12
[CBSE Marking Scheme 2013]

Detailed Answer :

tan™ (—\/3) +tan™'(1)

= tan™! [— tan (g ):I +tan’ (tan g) A

. (3m
Q. 8. Evaluate : sin™! | SIn oIt

[NCERT][O.D. Set I Comptt. 2013]
[NCERT Exemplar]

Sol sin’l[sin(B—n)] _2= 1
ol. 5 1= 5
[CBSE Marking Scheme 2013]
Detailed Answer :
. ,1[. (37:)] ) ,1|:. ( 311;)]
sin” |sin|— || = sin” |sin| ®T—— )
5 5
3n [ T Tc]
76 -,
5 2 2
sin”™ (sin—n) _ 2 b
5 5
Q.9.Write the principal value of tan'(1) +
1
cos! (_E)' [NCERT][Delhi Set I, 2013]
1 11w
-1 T I I
Sol. tan— (1) + cos ( 2) o 1

[CBSE Marking Scheme 2013]

Detailed Answer :

tan!(1) + cos™ (—%)

= tan™ (tanE)+ cos™ (— COSE)
4 3
= tan™ (tan§)+ cos™ |:cos (n‘, - g)] 1%

[ tan'(tan 8) = OV O (— . “)
272

& cos'(cos 8) =0V 0e (0, m)]

2n 11w
+—=—
3 12

=T 14
4

41
Q. 10. Write the value of tan |:2 tan™ (g )] )
[Delhi Set I, 2013]

tan Ztan'l(l) =2 1
5 12

[CBSE Marking Scheme 2013]

Sol.
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Alternative Method :
: 2(5)
tan [Ztan‘1 (f)] = tan|tan| —2/
5 1- 1
25

tan| tan™ (gxé):l A
| 5 24
[ tan™'(tan8) = 0V 0e (— U n)]
2 2
_ (5 )
(&) ¢

Q.11. Write the principal value of tan™ (\/5)
+ cot™ (—\/5)

[Delhi & O.D., 2018]
[NCERT][O.D. Set I, 2013]

L n) 5m
Sol. 3 T 6 - 6 1
Note : % m. for any one of the two correct values

and % m. for final answer

[CBSE Marking Scheme 2018]
Alternative Method :

tan™ (\/?_:) +cot™ (_\/E)

(1 Jreot (ot
tan™ | tan— |+cot™ [ —cot—
3 6
T T
tan”![ tan— |+ cot™ cot(n——)] 1
( 3) [ 6 A

[ tan” (tan 8) = 6V O (— i “)
272

& cot™ (cot ) =0V 0¢e (0, m)]
n 5Sn 7w
=7
3 6 6

ala L(V3
Q. 12. Write the value of tan™ [ZSIH[ZCOS ! [2 .

[O.D. Set I, 2013]

tan~! [2 sin [2 cos™ (? ]ﬂ = g 1

[CBSE Marking Scheme 2013]
Alternative Method :

tan”! [2 sin [2 cos™! (f m
= tan”' [Zsin (Zcos'l (COSZ))] v

)

Sol.

el o]

tan™ (\/g) = g iz

Q. 13. Write the principal value of tan™ (tan%) .

[Foreign Set I 2013]
[NCERT Exemplar]

Sol. tan™ (tan%) - 1

8
[CBSE Marking Scheme 2013]

_ T
tan™ |:tan (n + EL)]

Detailed Answer :

t ) ( 9Tc )
an | tan—
8

= tan™ [tang] Y
[ tan”'(tan0) = 0V 0e (— LT )]
2 2
T
=3 14

Q.14. Find the principal value of tan™! \/3 —sec™ (- 2).

[NCERT][S.Q.P. Comptt. 2018]
[O.D. Set I, II, III Comptt. 2012]

[NCERT Exemplar]
Sol. T 2t_ T
3 3 3
1 w1t .
, foranyoneof - 3 273

[CBSE Marking Scheme 2018]
Detailed Answer :

tan™ (\/§ ) —sec'(-2)

()| [ 2]
)

[ tan™'(tan8) =0V 0e (— i n)
272

and sec”'(sec ) =0V0e (0, T) - (g )]

m_ o m y
3 2

Q. 15. Using principal values, write the value of
[cos1 (%)+ 2sin™ (% ):| . [O.D. SetI Comptt. 2012]

[NCERT]
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Sol. |:COS_1 (1)+ 2sin”! (1)] _ = 1
2 2 3

[CBSE Marking Scheme 2012]
Alternative Method :

oo )
[ o (o]

b T
—+2X— Y
3 6] ”

Il
| —

[ cos(cosB) =8V B e [0,n]

and sin"}(sin0) = 0V 0 e [_n’ n]]
22

il b

Q. 16. Write the principal value of

L(1 a1
[cos I(E)_ 2sin” (—2)] .R&U| [Delhi Set I 2012]

Sol. [cos‘1 (1)— 2sin” (—1)] - 2 1
2 2 3
[CBSE Marking Scheme 2012]

Detailed Answer :

) ()]
- o (v -2 (-an ]
[ ()]

[ cosH(cos B) = 0V 0 e [0, n]

and sin"}(sin 6) = 0V € |:— 725 7 n] ]

2
:[L “]zzj 1
3 3 3

Q.17.Using principal values, write the value of

[S.Q.P. 2012]

1 1
2cost = +3sinl—.
2 2

Sol. 2cos™ 1 +3sin™ 1
2 2

=2cos™! (COSE)+ 3sin™| sin (E)
3 6

Y

2n 3m 7m

= — 4 —=—
3 6 6

[ cos(cos 0) = 0V 0 € [0, n]

)

T T
in~Y(si = 0e |—-—
and sin"!(sin 6) = 0V [ 5 2]]

[S.Q.P. 2012]

Q. 18. Evaluate : tan™ [Zcos (Zsin’1 % )] .
[NCERT]

Sol. tan™ |:2 cos (2 sin”? ;)]
tan™ Zcos(Zsirf1 (sing))] Y

= tan™'| 2cos (Z—R )]
| 6

tan'| 2 1]
L 2

kid 2
4

Q. 19. Write

_ 1
cot™ , |x] > 1 in the simplest
vxi -1

form. [Foreign Set III, 2013]
[NCERT]
41 1
Sol. cot =sec x 1
x* -1

[CBSE Marking Scheme 2013]
Detailed Answer :

Putting x = secf or 6 = seclx

. cot™ (\/le——J

1
cot | —— 1
[\/secza—l) ’

S
tan©

cot™! (cot 6)
=0
[ cot™(cot ) =0V 0 e (0, m)]
=seclx Va
Q. 20. Write the value of cot (tan"la + cot™a).
[NCERT][Foreign Set I 2012]

Sol. cot (tan"la + cotla)=0 1

[CBSE Marking Scheme 2012]

Detailed Answer :

n
cot (tan”'a + cot™ a) = cot (E) Y

T
[ tan” x+cot” x = E]

= va
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. 4 3
Q. 21. Evaluate : SIH(ZCOS 1(—5)]- [SQP 2015]

Sol. sin (2 cost (— % ))

= 2sin (cos

)
1)
_ —26in ( )]

= Zsin(n—co 12)(
5
= Zsin(cos IE)
5

3

5

— 2sin (cos 3
5

U‘llw

) - cos (-x) = w—cos x]

?3) [ sin (m —6) = sin 0] %2

=2xéx__3

5 5
=
25

[CBSE Marking Scheme 2015]

Commonly Made Error

e Some students commit errors while interpret the

formula sin 2x = 2sin x cos x. in the given question.

Q.22. Iftan"'x + tan"'y = ,xy < 1, then write the value

ofx +y + xy.
[O.D. Set I, 2014] [Delhi Comptt. 2012]
Sol. We have tan"'x + tanl y = g
or tan! [w} =T
I-xy 4
Xty _ T 1
or 1oy = tan 1 Va
or x+y=1-xy Y2
or x+y+axy=1

Q. 23. Write the value of the following :

tan™ (E ) —tan™? (ﬂ) .
b a+b

[Delhi Set I Comptt. 2013]

-b b1
Sol. t ()t (_)_ 1
oL By )™ vr )T

[CBSE Marking Scheme 2013]

Commonly Made Error

e Some students get the formula for tan”!x — tan"'y
wrong. Several candidates convert into sin”! or cos™
and get into more difficulties.

Detailed Answer :

a1
tan™ (E)— tan™ (ﬂ) = tan™ (ﬂ)_ tan™ h—u
b a+b b 1+2
b
. a
By taking 3= tan 0
tan0—tan (E)
tan~!(tan 6) — tan™! 4 A

1+tan9tan(E)
4

= tan~!(tan 0) — tan™! [tan (9 - g)]

—0_0+ & [ tan”'(tan®) =0V 0e (—n, n):|
4 22
= g Y
. . 43
Q. 24. Write the value of sin (2 sin™ g)
[Foreign Set I 2013]
3 24
. sin|2sin™= | = = 1
Sol ( 5 ) %

[CBSE Marking Scheme 2013]

Detailed Answer :
sin (2 sin™ E) = sin (2 tan™ E)
5 4

= sin|tan™ A

= sin|tan™ (EXE)
i 277

= sin| tan —]

e 24]
= Smmjsmn —
25

- 24 1

25
T TC)
272

[ sin”'(sin@) = 0V 0e (—

T e !
Q. 25. Evaluate: SIn [3 —sin™ (7 ):| .

[Delhi 2011][NCERT]
Sol. sin [E —sin™ (_—1 ):I
3 2



INVERSE TRIGONOMETRIC FUNCTIONS

[ 41

-sin|5—sin” sn[ )|
~sin[247]

=sinE=l 1
2

Q. 26. Using principal values, write the value of

(-3
sin - |

[NCERT Exemplar][OD Comptt. 2011]
[Delhi 2010]

. 1[. (—n))
=sin™!| sin| —
3
-n -n [-n =
=, €|/, % 1
373 [z 2]

Q. 27. Find the principal value of

sin™? (_—1 )+ cos™ (_—1 )
2 2
Sol. sin™ (_—1 ) +cos™ (_—1 )
2 2

s e 5))
i (sin{ ) os e 25

[Delhi 2010]

Alternate Solution :

1 1, _ T
sin""x + cos x = 2

— sin™ (—1)+cos’1 (—1) —_—
2 2 2

Q. 28. Find the principal value of sec™'(-2)?

[OD 2010]
Sol. Letsec'(-2) =0
orsec=-2

= secO= —sec(ﬁ)
3

(-3)
=sec| T——
3
()
=sec| —
3

2n 2w b4
sosec’(-2) = EX ?E[O,ﬂ]—{g} 1

Q. 29. Using principal values, evaluate the following:

.41
tan1 +sin™? (7) [Delhi Comptt. 2009]

Sol. tan™ (1) +sin™ (121 )

Y (—n)
=—+sin”!| sin| —
4 ( 6

T n_® 1
4 6 12
. 1 3n
Q. 30. Write the value of tan tanZ

[NCERT][Delhi 2011]

Sol. Since 3n ¢ (_—n,ﬁ),
4 22

. _ 3n
we write tan™ (tani)

1(’cam( —E))
4
(rend)

4
tan™ (tar\ (_—n))
4
-T -T ( T n)
=" —€|-—=,7 1
4 4 2°2
Q.31. What is the principal value of cos™ (Cosz?n)

+sin™ (sin%)?

Here

tan

jN)

tan | —tan

[OD 2011, 2008]

[OD Comptt. 2009]
Sol.

1 2m) 2m 21
cos_; ['cos = %r asag €
cos~ \cos = as 2 €

but2 ¢ = x
but 3 ¢ :ZWZE

-1 T
.. COS ;[ €os

0,m
0,

W

1l . 2n
+sin_; ['sin
+sin” " ksin

2n .

3
= +sin" [ sinf— T
= 3 +sin~! sin n—%;t.r

21 P N
=Dgm +sin_ [sin
= + sin sin
3

. cos '\ cos

Q. 32. What is the principal value of tan™'(-1)?

[Foreign 2011]
[NCERT][Foreign Comptt. 2008]
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Sol. tan”!(-1)=tan™’ (— tan g )

t(t(4))

- -t (-nw
ctan(-)="" , F[E
o=y e ( 272 ) !
Q. 33. What is the domain of the function sin"x?
[Foreign 2010]
Sol. Domain of sin"'xis [—1, 1] 1

1 _ T
Q.34.If sin~! (g) +cos x = Y then find x.
R&U[Delhi Comptt. 2010]

Sol. sin™ (; +coslx=—

)
|
(

T
4+~ —sinlx=—
) 2

)— sin" x 1

or sin -1

W= W=

Short Answer Type Questions

1
SoX=—=
3
Q. 35.If tan™" (Jg ) +cot lx = g , then find x.

[OD Comptt. 2010]

Commonly Made Error

® Most candidates attempt this question using long
calculations instead of using simple fundamental
concepts.

Answering Tips

o Make sufficient practice for conversion through
diagram and by using formulae.

(2 marks each)

Q. 1. Simplify : cot™ forx <-1.
¥’ -1
[S.Q.F. 2016-17]
Sol. Letsecx =0, then x = secfand forx < -1,
T
E <0<m Y2
Given expression = cot™\(- cot ) V2

= cot[cot(n—0)] = n-seclxas0 < -0 < g 1

Q.2.1f 4 sin" x + cos™! x = 7, then find the value of x.

[S.Q.P. 2018]
Sol. 4 sinlx+costx=mn
ordsintx+ (g —sin! x) =T
or 4 sin_lx—sin_lx=n—g
or3sinlx= kil
2
| T
or sin= x=—
6
x= l 1

-1 11,3 1
Q. 3. Prove that 3cos™x = cos™ [4x° - 3x], X € PY 1
[CBSE Comptt. Set I, 11, III 2018]

Sol. Putx = cos 0in R.H.S. b3
1
as 2 <x <1, RHS = cos!(4cos® 8 — 3cos 6)

= cos™! (cos 3 6) = 36 2+
=3 coslx = LHS V2
[CBSE Marking Scheme 2018]

11
Q. 4. Prove that 3 sin"lx = sin![3x —4x%] x € [_E' E:|

[Delhi, O.D., 2018]

Sol. InRHS, putx=sin6 i
RHS = sin"!(3 sin 8 — 4sin°@)

= sin"!(sin 30) 1

= 30 = 3sin"lx = LHS Y

[CBSE Marking Scheme 2018]
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?1 Long Answer Type Questions-I

Q. 1. Solve the equation for x :

Sol.

Sol.

(4 marks each)

sinlx + sinl(1 - x)

= cos lx. [O.D. Set I, 11, III, 2016]
[NCERT Exemplar]

Given that
sinlx + sin”! (1-x) = cos™x 1

Taking sine of both sides,
sin(sin”!x + sin}(1 - x)) = sin(cos™x)
or sin (sin"!x) cos (sin”! (1 — x)) + cos (sin"'x)

sin (sin”! (1 -x)) = sin (cosx)

or xyJ1-(1-x)> +(1-x}W1-x* 1

= J1-x?

[ sin™!(sin@) =BV 0e (_n’ n)
2 2

and cos™}(cos 8) = 0V 8 € [0, t]]
[Also, cos {sin"{(1-x)}] = /1—sin’[sin"'(1-x)]

= J1-[sin{sin"(1-x)}]
= J1-(1-x
cos (sin"lx) = {/1-sin’(sin™ x)

= J1-#? 1

or xV2x—x* +y1-x*(1-x-1) =0
or x(\/2x—x2 —\/l—xz) =0

or x=0o0r2x-x*=1-»
=0 JC_1 1
or x =0or x=7
If cos’1£+cos’1%=(x, then prove that
a
X,y y

~—2==cosa +25 =sin’a .
a ab b

[O.D. Set I, II, III, 2016]

Given cos ErcostY = o
a b
or A+ B=aq,
where A = cos™ i, B=cos™ (1)
a b
or cosA= X cosp=¥ bz
a b
2
or sin A = 1—x—2;
a
2
and sin B = I—Z—Z

cos (A + B) = cos o

Commonly Made Error

e Some errors are made by students in converting

or cosAcosB-sinAsinB = cos o 1

2 2
or gx%ﬂ 1—);—21 l—z—z = Cos o

2 2
or Y _cosa= 1—x—Z l—y—2
ab a b
2 x2 2
or (%—COSOC) = (1_512 1—%2 1%
2.2 2 2 2.2
or szz +coszoc—2%cosoc = 1—Z—Z—x—2 szz i
a a a
2 2
or L 2 cosa+ L =sino 1
a ab b

Hence proved.

inverse trigonometric functions (one to another)
and also algebraic calculations.

Sol. tan (

Q. 3. Prove that :

tan! J1+cosx ++/1-cosx _m X
V1+cosx —+1-cosx

[S.Q.P 2015]

3n
where 1t<x<7.

J1+cosx ++/1—cosx
J1+cosx —~/1—cosx

\/2cosz X, \/Zsinzf
1 2 2 X
\/Zcosz X \/Zsinzf

2 2
—\/Ecos% “F \/Esing

X X
—2cos= —2sin=
2 2

= tan

= tan

1%

3n X
<— or cosz <0,

3n T X
AsT<x<— or —<~—
2 2 2 4

sinE >0 )
2

Il

=
1)
=]

Y2

Il

-

job]

5

A,
VR

-+

fov)

5
VY
| a

I o
| R
N———
N———
[u=y

[CBSE Marking Scheme 2015]
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T

Q. 4. Prove that: tan™ 1 +tan™ 1 +tan™ 1 ==
2 5 8 4

[Delhi Set I, II, I11, 2016, 2013; Comptt. 2012]

Sol. L.HS. = tan™ (1)+tan‘1 (1)+tan'l (1)
2 5 8

1 1
2'5 (1)
= tan™ +tan | — 1
1- 1><1 8
2 5
= tan! ]+tan 1
_ 71(7 )
= tan +tan
9
7 1
4| ot
= tan™’ 71 1
1-—x—
9 8
65
_ - 72
= tan’’ 65
72
= tan"'(1)
=T _RrHS. 1
4

Q. 5. Solve for x : 2 tan™! (cos x) = tan™! (2 cosec x).
[NCERT][Delhi Set I, II, III, 2016; Comptt. 2014]
[NCERT Exemplar][OD 2009, Foreign 2015]

Sol. Given, 2 tan(cos x) = tan !(2 cosec x)

or tan™! (ZCLJ;) = tan"!(2 cosec x) 1%
1-cos™x
or 2 cot x cosec x = 2 cosec x 1
or cotx=1 b2
T
or x =cot™ (1) = 1 1

[CBSE Marking Scheme 2014]
63 5 3
Q. 6. Prove that: tan"'—=sin"—+cos" =.
16 13 5

[NCERT][Delhi Set I, II, III Comptt. 2015]

[NCERT Exemplar]
Sol. sin? 2 = tan' =
13 12
3 4 13 5
and cos'= = tan’lg 1

RHS. = sin™ =l +cos™ 5
13 5

o B L4
= tan —2+tan 5 5 4
5 4
123 ®
= tan™ = 1%
TE)
= tan~ (?2) L.H.S. 1%

Hence proved.
[CBSE Marking Scheme 2015]

1- 1
Q. 7.Solve forx : tan™ (—x)= “tan'x, x>0.
1+x 2

[O.D. Set I, II, III Comptt. 2017]
[NCERT][O.D. Set I, II, III Comptt. 2015, 2014]
Sol. Given

tan™ (L—x) = 1. -
1+x 2

= —tan x
-1 -1 1 -1
or tan"1-tan"x = —tan  x 1%
3 » T
or —tan " x = —
2 4
or tanlx = ki3 %)
6
or x = tan(E) 1%
6
1
A = = 1/2
V3

[CBSE Marking Scheme 2015]

Q. 8.If sin[cot™}(x + 1)] = cos(tan"'x), then find x.
[Delhi I, II, IIT 2015]

Sol. Given that sin[cot™'(x + 1)] = cos(tanx) ...(3)
We know that,
. 1
t1(A) = sin”
@ = Ta

Here, A=x+1
Applying this identity in equation (i), we have

O [ I S g cos(tan™lx)  ..(ii) 1%
J1+(1+x)
Also, we know that
tan'A = cos™ !
V1+A®
Here, A=x
Applying this identity in equation (ii), we have
1 1
sin|sin! ———| = cos (COS_I J 1%
J1+(1+x) V1+x®
1 1
or =

JI+1+x? V144
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(T
sin’l(sine)=ee(—n, n) or 6x = —sm(;e—sm 6x/§x)
2 2 1
and cos™'(cos 0) = 0V € 0 [0, nt]]
Squaring and Reciprocating on both sides, we or 6x = —cos[sin'1 6\/§x] A
have
1+ @1 +x)%=1+ 2 1% or 6x = —J1-108x" 1
or T+14+224+2x=1+ 2 or 36x2 = 1-108x%,
or 1+2x=0 squaring both the sides
1 or 144x* =1
or xX=—= Y2
2 or x= a

+ =
12
[CBSE Marking Scheme 2015]

. 1 . . .
Since x = o does not satisfy the given equation.

Commonly Made Error

e Generally students get confused with trigonometric x = _1
identities of inverse trigonometric functions. They 12

substitute wrong identities. Commonly Made Error

5 e Some students use formula,

sin' x+sin"' y=sin" (xwll -y +yVl- xz)

With this formula the equation will be complicated

Q. 9.If (tan"' x)? + (cot™ x)? =

2
Z , find x.

[Delhi I, II, TII 2015]

2

Sol. (tan"lx)? + (cot™x)? = i and solution in the form of x* which will be difficult
8 to solve.
2 2 . in™ E —_ -1 H .
or (tanx)2 + (E—tan'lx) _ 5% 1 Q. 11. Prove that : 2sin s tan -1
- [OD Set II 2016][S.Q.P. 2015]
or 2 (tan"'x)*— mtan™ x + LA [NCERT Exemplar]
4 8 .3 17
5 Sol. L.HS. = 2sin g—tan 31
or 2(tan"!x)?— mtan™ x — 3% =0 1% .
= 2tan™ . tan™ 31
i n+~n’ +31° 3
or tanTx= —— 1
) 5)
_ 4 417
or fanly = 3%, =0 = tan” | —=g |-t 15 1
7 1 _
4 4 16
x=-1 b2
[CBSE Marking Scheme 2015] = tan™ (i)_t 117 1
T 7 31
Q.10. Solve for x : sin”! 6x + sin™! 6+/3x = -
. [NCERT Exemplar]{S.Q.P. 2015] % - 13%
Sol. Given, — tan™ 1
24 17
1+ 7.5
sinl 6x + sin™! 63y = —~
2 . ( 744 —119 )
n =tan | ————
or sin"'6x = (7 —sin™! 6\/§x) 1 217 + 408
= tan"I(1)
. T
or 6x = sin (_5_ sin 16\/§x) = g =R.H.S. Hence Proved. 1

Detailed Answer :

S (2) = kan [11) «
o poug ;2310 k;’;.;,;__r:&_ \ 317 =%

s = ey L
Pu% 75 G — —_— I
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Te / 3
T -1
-\r3 Fﬁcmf 'r) o 1fa, (17 _
_ZSJ.[JL ) mt“?, i/
= ] - ML ,. 1fa.

? S 51*afﬂr!"l*«*'“@m‘In b []QTQ-L]

\ Ty 2 \ .

_ "J*"’a“’axﬂl L /“"ﬁ

- Lcm ; 343 -\ T \. ,- 53";\] La_ﬂ_._7/ifi ue;‘n:
\ Teztaaant/ ° -ﬁ*”
[Topper s Answer 2016]

: Y _R.2
Q. 12. Show that cot™ \/1 renx ¥ \/1 sy =X Q. 13. Prove that cos™ (x) + cos™ i N33 | T
T \/1+sinx—\/1—sinx 2’ 2 2 3

(0 n) [SQP 2018][O.D. Set I Comptt. 2014]

Sol. Let, cos'x = o or x = cos o
[NCERT][Delhi Set III Comptt. 2017] A :
[Delhi Set I Comptt. 2014] [Delhi Set I, 2014] LHS = & +cos |:COSOLCOS(3 )+ 7 1-cos a] 1%
- (\/1 +sinx + \/1 —sinx ]
co

\/1+sir1x —\/1—sinx

Sol.

o +cos™ [cos (E )cosoc +sin ~sin oc] 1
Now, multiply and divide by the conjugation of . .

denominator, a0 T
o+ cos | cos 3= o 73

_ Cotl(x/1+sinx +4/1 —sinx)

J1+sinx —+1-sinx

T
=0+—-—-0
3

(V1+sinx ++/1—sinx)
(V1+sinx ++/1-sinx)

[+ cos(cos 0) =0V 0 € (0, m)] ¥

. . . . = > =RHS %
ot (1+sinx) +(1-sinx) +2./(1+sinx)(1 -sinx) 3
(1+sinx)—(1-sinx) [CBSE Marking Scheme 2014]
= cot™ 2+2cosx Q. 14. Solve for x : tan"lx + 2 cot™lx = 2n .
2sinx 3

X [O.D. Set I Comptt. 2014]
2
711+2cos 5—1 ) " 1. 2m
= cot 1 Sol. Given, tan 'x + 2cot 'x = =
2sin—.cos—
2 2

1 or talflx'*‘z(g—tanqx) :23_1t 1
x
= cot™| cot= -1 =
co (co 2) [cot™(cot6) =0V 0 € (0, ™)] or Ctanlx = 2n n 1
- * 1 or —tantx=_=F
2 3
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or tantx =T 1
3
or x=tan®
3
= \/g 1
[CBSE Marking Scheme 2014]

Q. 15. Prove that 2 tan™! (;) + sec! (5\7/5] + 2tan! (%)

= g [Delhi Set I, 2014]
Sol. LHS = Z[tan'1 (1)+tan'1 (1)]+sec‘1 ﬂ
5 8 7
1 1
= 2tan!| -2 18 +tan™ (f) 14+ %
i 7
40

|

[\S)
-

I

:3\
—
W | =
—
+

-

o

:\
I/
N |
——

Il Il
-+ -
) [N
’JI 5‘
— —
| W —
—— |
= W N
g 2=
=] ()
L
— +
N |~ 5
N——— =]
|
—
—

Il
—
)
=}

3.1
a4 7 4(25Y) _ _ T
S (2] =]

[CBSE Marking Scheme 2014]

Commonly Made Error

41
e Some candidates could not convert 2tan 1(5) into

tan™ (3 ] ;
4

e Some use the formula tan"lx — tan"'y which is wrong.

Answering Tips

af 2x
e Use2tanlx = tan l( 2}
1-x

e Do not change into sin™! or cos™.

Q. 16. Prove that : tan! [

V1+x—-+v1-x
Vi+x +v1-x

n 1 ~ 1
= —~——cos'x, ———<x<1

T4 2 N :

[NCERT][Delhi Set I, I, Comptt. 2017]

[O.D. Set I, 2014]

Sol. Putting x = cos 6 and 0 = cos'x in L.H.S., we get
| V1+cos® —+/1—cos6

LHS = tan
V1 +cosO ++/1—-cosO 1
\/Ecosg — \/Esing
= tan™’ % g 1
V2 cos= ++/2 sin—
2 2
1- tang
=tan 7% A
1+tan—
2
= tan™’ tan(E—g) 1
4 2
_r_8
4 2
n 1 1
= s X = R.H.S. Y2
[CBSE Marking Scheme 2014]
Q.17. Iftan™! E)+ tan™ (x +2_ T find the values of
x—4 x+4 4
x. [O.D. Set 1 2014]
Sol. Given equation can be written as :
tan™! (—x . ) = tan'1—tan™ (—x +2 ) A
x—4 x+4
1_x+i
=il X+
= tan W 1
+
x+4
2
i)
2x+6 :
x—2 _ 1 .
x—4  x+3 %
or X*+x-6=x-4orx*=2 1
x = +2 Y

[CBSE Marking Scheme 2014]

Detailed Answer :
The given equation is :

tan™ (—x_2)+tan’l(x+2) _r
x—4 x+4 4

or tan’l(x_2)= tan'll—tan'l(ﬁ) Y2
x—4 x+4
_x+2
_ 2 1 x+4
or tan™ * )— tan b7
(x_4 1+X+2
x+4
x+2
x-2 x+4
or = 14
x—4 1+x+2
x+4
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or

or

or

or

x—-2 =
_ x+4-x-2 1
X=4  y4d4x42
x-2 2 x-2 1
x—4 T 2x+3) OF 74 T 143 1
P+x-6=x-4
P=20rx= +£/2 1

. = 3
Q. 18. Solve for x : cos[tan™! (x)] = SIH[COt (4)] .

Sol.

Sol.

or

or

or

or

or

orx =

[Foreign Set I, 11, IIT 2014]
[O.D. Set I, II, 11 2013][O.D. Set II 2016]
[NCERT Exemplar]

cos[tan™ (x)] = sin [Cotfl %]

oo mlo ]

L4 :
1+x* 5
1+x%= 2
16
x = g_lzi
16 16
NN .
4 4
3 . )
~2 does not satisfy, so x = A 15

[CBSE Marking Scheme 2014]

.19. Prove that cot™' 7 + cot™ 8 + cot™' 18 = cot™! 3.

[Foreign Set I, II, III, 2014] [S.Q.P. 2013]
[NCERT Exemplar]

1
LHS.= tan”' = +tan' =+ tan™

gronls)
8 18

( cot™ 0 =tan™ 1)
0

1 1
7+7
- tan'| L 18 +tan" — 1
56
= tan’ (i)+tan’1— A
11
3 1
BEETRET)
= tan 1 ﬁ 1/2
1-—x—
11 18
(54 +11 1
tan™! = -2 1
(198—3) fan (3) £
= cot}(3) = RHS Y

[CBSE Marking Scheme 2014]

Commonly Made Error

e Many candidates apply the correct formula but
make errors while solving further hence, couldn't
get the required result.

Answering Tips

e Give adequate practice in solving problems on
different types of inverse trigonometric functions.

Q. 20. Find the greatest and least values of (sin™! x)? +
(cos! x)2 [S.Q.P. 2013]
[NCERT Exemplar]

Sol. (sin"'x)? + (cos™! x)?
= (sin x + cos !t x)>—2sin! x cosl x

2
= (g) —Zsin’lx(g—sin’lx) 1
nZ
=7 sin™ x + 2(sin™" x)? A
2
= 2|:(sinlx)2 —;sin1x+1;:| A
=2 sm’1x—52+n—2 1
- 4) 16 %

.. Least value

and Greatest value

( T n)z n*| 5n°
=2||l-——— | +—|=— 1
2 4 16 4

(3)
33 )

[O.D. Set I Comptt. 2013]

12 4
Q. 21. Prove that cos™ (E) + cos™ (E)

12 5
1. -1 (7) = _1i’
So Cos e tan 1
4
and cos™! (g) = tan’lz Yo+ %
LHS. = tan™ = +tan™ 3 1
12 4
5 3
G 127a
= tan —5 3 1
1-—x—
12 4
20 +36
_ -1 48
= g 1s
48

= tan! (%) =RHS. 1
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Q. 22.Solve forx:sin™! (1-x) -2 sin" x = g .

[NCERT][O.D. Set I Comptt. 2013]
Given equation is :

sin}(1 - x) - 2 sinx = g
or sin{(1-x) = g + 2sin"\(x)
or (1-x) =sin [g +Zsin‘1(x)] 1
or (1-x) = cos[2sin™! (x)]
Let, x = sin § Or 6 = sin™! (x)
or (1-x)=cos26
or (1-x)=1-2sin%
or (1-x)=1-2x2 1
or —x=-2
or 2% -x=0
or x2x-1)=0 1
x=0orx= 1
2
If x =0, then

sin/(1—x) -2 sin"lx = sin"1 1-2sin"1 0 = g %
Ifx = 1 , then
2
sin™(1-x) - 2 sin”'x = sin™ (l - %)— 2sin‘1%

sin™? (1)— 2sin” 1
2 2

T
7¢7
6 2

. The solutionisx =0 1

Commonly Made Error

e Errors are made by students while squaring,
simplifying and solving higher degree algebraic
equations.

Q. 23. Find the value of the following :

1 . L 2x 4(1-9°
tan—| sin + cos < >
2|: (1+x2) [1+y2 xl<1y>o

[NCERT][Delhi Set I, 2013]

a2
2x - )+ cos™ [1 yz ]:|
+x 1+y

By putting x = tan Aor A = tan”! x and y = tan B

andxy < 1.

Sol. Let, Z = tan1 sin’l(
2 1

or B = tanly a
We get,

1 2 A 1- ’B
Z = tan—=|sin™ (tainz)+cos’l an 1
2 1+tan“ A 1+tan”B

= tan%[sin’l(sin 2A)+ cos’l(COSZB)] 1

tan%[2A+2B]

tan [A + B] Y
= tan [tan"lx + tan‘ly]

=tan | tan™! x+y V2
1-xy

x+
= _7xyy [ tan"\(tan 0) = GVGG(—Z, g)]l/z

_ 2
tan1 sin’l( zxz)+cos‘1 17y2 Xty
2 1+x 1+y 1-xy

. a1 _
Q. 24. Find the value of sin (2 tan™ Z) +cos(tan ! 2\/5)

[CBSE SQP, 2018]
Sol. sin (Z tan™ i)+ cos(tan'1 242 )
_1 1
Lets evaluated, | 2tan 7
Put ta[‘171 1 =
4
= tan 0= 1
4
Now, sin 20 = Zta—n?
1+tan"6
2 X i 8

¢ 17
1+(71)
4

To evaluate cos(tan™ 242 ), put tan™ 242 = ()

= tan ¢ = 22
1
= cos o= 3 1Y%

1 8 1 41
sin| 2tan™ = |+ cos(tan'24/2)= —+ = =—
( 4) ( ) 17 3 51

[CBSE Marking Scheme 2018]

Commonly Made Error

e Some errors are made by students in converting

inverse trigonometric functions into simple
trigonometric form and also algebraic calculations.
Q. 25. Show that : tan (1 sin™* E)= 4-\7 .
2 4 3
[NCERT Exemplar][O.D. Set I, 2013]
4-7
Sol. Given, tan (1 sin™? g) = —
2 4 3

Let, 6 = sin! % orsinf = Z and cos § = g A
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LHS = tan (1 sin! E) COSSCZ y- 1= LSXZ
2 4 (1—cosx)
0 3 cosec?y = 4cosx
= tan (E) /2 Yy (1 — COS)Z
_ 1—cos6 cosec Y= 4cosx+(1-cosx)?
"~ JT+cosb (1-cosx)’
1+ cosx)
7 cosec?y = (1+cosx)”
1- 4 Y (1-cosx)’
= Y
1 +£ Gin?y = (1-cosx)®
4 Y (1+ cosx)?
4-7 siny = 1—cosx
_ 4 " 1+ cosx
447 2sin? >
B siny = 2
2cos’ X
_ VAT VAT X 2
Ja+7  Ja-7 , x
siny = tan E
_4-V7 47
16-7 9 Q. 27. Solve for x : tan™! 3x + tan™! 2x = g .
=4 ‘3*5 = RHS 1 [OD Comptt. 2009]

[Delhi Set I, II, III Comptt. 2015]

1. ,3) 4-7 [NCERT][Delhi Set I Comptt. 2012]
tan(fsm’ 7): .
2 4 3 Sol. tan™ 3x + tan™! 2x = 1
Q.26.If y = cot™ (\/cosx) —tan™ (\/cosx) , then prove
tan-l ( 3x+2x J o 1
or tanl|——— | ==
that sin y = tan? (g) 1-(3x)(2x) 4
5
[Foreign Set I, II, III 2013] or ﬁ = tan G)
—6x
Sol. y= cot™ (\/cosx)—tan’1 (\/cosx) s
T or 1 2 ;> =1 1
ory= ——tan™ (\/cosx)—tam’1 (\/cosx) —obx
2 or 5x =1 - 6x°
ory = E_Ztanfl( /cosx) or 6x* +5x—1=0
2 or 6x>+6x-x-1=0
- ) (2«/C0sx) or 6x(x+1)-1(x+1)=0
ory=——|tan” | —— 1 or 6x-Dx+1)=0 1
2 1- (\/@)Z (6x-T)(x + 1)
1
or x=-1or 3 1
. (Zx/cosx) -
or |tan” | ——— 5 || = = -¥ 1
1—(\/cosx) 2 x#-1 nx=g
(24 [cos x) . Q. 28. Prove that :
or —F= = tan (f - y) 1
1—cosx 2 L[ cosx T x ( n n)
tan" | ——— [=———,xe|——, - |.
(2 /cosx) 1+sinx ) 4 2 272
or coty = .
1—cosx [Delhi Set I, 2012]
2+/cosx . (n )
coty = sin| ——x
1-cosx 4 cosx =i 2
Sol. tan”[—2* | = tan
4cosx 1+sinx

- 1
cot?y= ———— 1+Cos(g—x)
(1-cosx)?



INVERSE TRIGONOMETRIC FUNCTIONS

[ 57

. (m x T X
2sin| ——= |cos| —— =
1 (4 2) (4 2)

= tan p 1
ZCOSZ(E—f)
4 2
= tan! tan(E—f) 1
4 2
=k _Z 1
4 2

[CBSE Marking Scheme 2012]
Q. 29. Prove the following :

cos (sin’1 % +cot™ 3 ) -6

2) 513"

[O.D. Set I, 2012]
Sol. sin! (E): tan™! (é)
5 4

and cot™ (§)= tan™ (E) 1
2 3
- cos|tan™ (§)+tan'1 (E)
4 3

= cos| tan™

o (7] - o (5]

[ cosY(cos B) = BV 6 € (0, m)]

== = 1
5713 RHS

[CBSE Marking Scheme 2012]
Q. 30. Prove the following :

(4 (12 (33
cos [—|+cos |— |=cos | — |
5 13 65

[NCERT][O.D. Set II, 2012]

Sol. Getting, cos™ (é) - tan-! (E )
5 4
12) 4( 5 )
— | = tan | —
13 12
LHS. = cos™ (é)+ cos™ (E)
5 13
S +tan™ (i)
4 12

=

and cos™ (

=

Il
—_
jov]
=
L
~ /T\
S0 N———
+
—_
N‘U'
-

[ tan” x+tan” y = tan'l[ Xty :H
1-xy

36+20

48
48-15

48

tan™ (5—6 )
33

cos™! (ﬁ) =RHS. 1
65

= tan™

Q. 31. Solve for x : 2 tan”! (sin x) = tan™! (2 sec x), x = g .

[Foreign Set III, 2012]

Sol. 2 tan(sin x) = tan™'(2 sec x)
s
or tan™ (781,113; ) = tan! (2 sec x)
1-sin“x
or 251rz1x = 2secx 1
cos” x
or 2siny 2 _ 0
cos’x  cosx
2sinx 2cosx
or s~ 5. =20 1
COS" X COS™ X
m
or sinx—cosx = 0 ['.'xigorcosx;tO]l
or sin x = cos x
or tanx = 1
or x = kid 1
4
. -1 1 V xz +1
Q. 32. Show that sin [cot™ (cos(tan™"x))] = .
X' +2
[S.Q.P. 2012]
3 a1
Sol. cos (tan™ x) = cos| cos =
x"+1
_ 1
x> +1

J = sinl[\/%] 1

:

X2+

[ sin (sinlx) =xVxe[-1,1]]1
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-1 +1
Q. 33.Solve forx : tan™ ad stan [ X2 |=T,
x—-2 x+2 4

[NCERT][Delhi Set I Comptt. 2012]

Answering Tips

e Give adequate practice in solving problems on
different types of inverse trigonometric functions.

[OD Set I, II, III Comptt. 2016]

Sol. The given equation can be written as :

tan! (x—_l) =tan!1-tan! (X—H) b2
x—-2 x+2
1_x+1
— tan’! x+2
1+x+1 Sol.
xX+2
- (x+2—x 1) 1
2x+3
x-1 1
x—2 2x+3
or x-12x+3)=x-2 b3
or 22+ x-3=x-2
or K= 1 1
2
or x=iL 1
2

[CBSE Marking Scheme 2012]

Commonly Made Error

e Generally students do not apply the correct
formulae thus make errors while solving further
hence couldn't get the required result.

Q. 34.

tan-! \/1 +cosx + \/1 —Ccos X
Prove  that J1+cosx —\[1-cosx

Lif0<x < E.
2

yh
N\R

[Delhi Set I, II, III, Comptt. 2016]
tan™! {\/l +cosx ++/1—cosx }

J1+cosx —+/1-cosx

x/§~cos£ + x/fsinE
tan™ 2 2 2

x/icosg—\/z-sing

1+ tanE
= tan™ —
1-tan—
L 2
= tan! [tan (g + %)] 1%
= g + % %

[CBSE Marking Scheme 2016]

[OD Set I, 11, 11, 2017]

2

Q. 35.1f tan~! L_i+tan71 x+3 _ g , then find the value of x.
_ X —
Sol. || baw -3 * bom wez = 1
| A~y 'lf"-i ‘f -,
= T
fan™ 31._-'& + '::f-t \ )
| = /%3 Y[xa3) )
’ﬂﬁ L*ﬁqj}k’uq//
: %[ (> —euev-wh r [03) (2-y) ban™ (1)
a2 =16 f':r.‘- CTAN
't"';vf’s e =
[ /qq_-;z'ﬁ;+ ?4 =% + '1"'_::‘;_-4 ~% —n'-’?_
_|. - _atgg -=x%+9
fan™ [ 22%-24) = bkan”'(1)
= 7
o er-ay =t -
e R B
Sk e 257 - *-1”‘ '3 ]
- Wxt: STy = 1F
BV ﬂ S =2 J1F
2=

}‘n'n'i ['11-3 <
Y

bon™ () + ko' (B) =

s hm"(,)




INVERSE TRIGONOMETRIC FUNCTIONS

[ 53

L

=3 = patitiue

-y
_ll we3 = posthue %13 = pesihua
':.+‘i' wry oL
Hane 'Ja-r " = i‘ ¥l w3 ard Fan” fasz | Ua in fiut ouadvane
m—d ——— —— —_ —El m‘zq (-' - ?} w
[Topper's Answer 2017]
Q. 36. Prove that 2¢an! % +tan™ ; =tan™ % Sol. tan'(x—-1) + tan"!(x + 1) : )
= tan 3x —tan " x b3
[Outside Delhi Set I, II, ITI, Comptt. 2016] o 2x o 2x )
[NCERT][OD 2011, Delhi 2009] or  tani|o/o ) =tn | 1
1 or 2x = = _2x 5 %
Sol. 2tan™ 1 _ tan™ —21 2—x 1+3x
2 == or 2x(1 +3x2-2+x%)=0 Y
or x=0, 1, _L 1
= tan™' = 1 2 2
[CBSE Marking Scheme 2016]
LHS = tan"' % + tan—l; , Q39 -Find the value of
cot X cos 24 sin! 1-y°
%.}.% 2 1+ x2 1+y2 r,|x|<1,y>0
= tan™
an 141 4 andxy <1 [Foreign set I 2017]
37
31
= tan-'2 =
= tan 17 WS 1 Sol Cot—|:cos_1(1 ix - )+ sin_l(i " Y ):I 1
X y
[CBSE Marking Scheme 2016] 5 L2
6x — 8x° 4 :cot—[——m ‘1(1 x2)+g—cos‘1(1_y2)}
Q. 37. Prove that tan™ (lx_lzxzj_ tan™ (1 : > ) tx ty
-12x —4x
=Cotl[ﬂ:—Ztan_lx—Ztan_1 y] 1
= tan’lzx;|2x|<i. 2
v = cot| = —(tan” x + tan !
[Outside Delhi Set I, I, III, Comptt. 2016] =Gty = SR 1
Sol. Let, 2x = tan 0 1 oy o
—tan® =tan|tan’!| —L |[|= 2L
LHS = tan™ 3tanb-tan 6 tazn o1 tan™ (—Ztan? ) 1 [ (1 —xy ]] 1—xy 1
1-3tan"0 1-tan” 0
—tan! (tan 36) — N (tan 26) 1 [CBSE Marking Scheme 2017]
= 30-20 4 a
— 0or tan-! 2x 1 Q. 40. Prove that tan™ 2x + tan 1 ad?
LHS = RHS

[CBSE Marking Scheme 2016]

Q. 38. Solve for x : tan"'(x — 1) + tan”'x + tan”'(x + 1) =

tan™3x. [Outside Delhi 2016]

| . 8x° x| < 1
1-12x% ) 243

[Foreign Set II 2017]
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23{+L2
1-4x

2
l—Zx( o 2)
1-4x
1F2x—8x3+4x
_1—4x2—8x2

il
Sol. LHS = tan

=tan"

1 [6x —8x°

=tan" | ——
| 1-12x°

]:RHS 1

[CBSE Marking Scheme 2017]

1
= E+7cos_1x2;-1 <x<1
4 2

[Foreign set I1I 2017]

[NCERT Exemplar]

1
Sol. Put x* = cos 2 6 01‘9=ECOS 12
| 2 [
LHS = tan-! 2c0s“0 +/2sin“ 0 X
\/Zcosze—\/ZSinze
_1( cosO +sin® 1 1+tan®
=tan | — [=tan 1%
cos0—sin® 1-tan®
=tan"'| tan E+9 =E+9 1
4 4
=g+%cos’1x2,—1<x<1=RHS 173

[CBSE Marking Scheme 2017]

Q. 42. Show that tan™ 3 +tan! 3_ tan! 8 = E_
4 5 19 4
[Delhi Comptt. 2012]
[OD Comptt. 2009]

Sol. .0t 3 +tan™ 3_ tan™ 8
5 19
15+12
_ -1 20 | .18
= tan 50—-9 tan 9
20
wtanT x+tan"y =tan™ [W)] 1
i I-xy
. 427 48
= tan ——-tan —
11 19
tan'x—tan'y =tan!| 2L
L / (1 +xy !
7 s
_ - 11 19
= fan 27x8
1+
11x19

51388
| 209
= tan - 559 + 216 1
209
= tan™ (%)
425
=tan"'1= g 1

Q. 43. Show that tan™! X tan™ XZy_r
Y x+y 4

[Delhi 2011][NCERT]

Sol. tan'X_tan' XY
y x+y
xX_x-y
— tant| L XY
1+ X122y
YANx+Yy
tanx—tan"y = tan”' | Y
[ n x n y n (1 + xy 1
[ x(x+y)-y(x—y)
= tan! M 1
yx+y)+x(x-y)
y(x+y)
= tan | WYY 1
| xy+y* +x* —xy
2 + 2
= tan |2 Y_ |—tant1=F Hence proved. 1
X +y’ 4
Q. 44. Show that tan™ 1 +tan™ 2 = ltarf1 é
4 9 2 3
[OD Comptt. 2011]
Sol. LHS = fan"' X + fan"' 2
4 9
1 2
4 4’9
- fan 1 1x2
4%x9

[ tan” x +tan”' y =tan™ Xty }
T-xy

9+8

— -1 36 1Y
tan™'| =25 Va

36

= tan™ (H): tan™ (1)
34 2
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a1
= ltan’1 (i):ltan’1 (é) 1% =tan
2 3/4 2 3

Q. 45. Prove that ! (24 %31 —-17%7 )
_11 _11 _11 _11 T 31x7+24x%x17
tan "—+tan -+ tan  —+tan " —=-— 744 —119
5 3 8 4 =tan"'| ————
217 + 408
[NCERT][Delhi 2016] —tan-! (625) 1
[OD Comptt. 2009] 625
=tan"'1
Sol. LHS = (tan1 1 tantd )+ (tan1 1l ) i
> 3 8 - _RHS 1
1,1 1,1 4
=tan™ 5171 +tan™! 3181 1
1-1x1 1-1x1
5%7 3°8 Q. 47. Prove that 2% _ % gint (EJ % gint 22
8§ 4 3 4 3
_oof12 11 .
=tan ™ +tan > [Foreign 2011][NCERT)]
=tan" 6 +tan! u 1 Sol. LHS = om_ gsirf1 1
17 23 8§ 4 3
_ 9[75 —sin"l(l )]
6,11 =327 (3
Ctan-!| 17723 1
1_%X% —9cos1(1) 1
4 3
138 +1187
=tan!| =21 __ 9 . 422
fan *| 397 ~66 1 = Zsin 1[‘/—J 1
39
= RHS 1
= tan_l (32‘,5)
325 3
=tan'1 2
- el [
1
=Z_RHs 1
4 Here, by right angle triangle
(1) [ 2.2
Q. 46. Prove that 2 tan™? 3_ tan™? 7_= cos rg] =sin ==
4 31 4 \ {
[Delhi Comptt. 2014] Q. 48. Prove that tan '(1)+tan'(2)+tan'(3) ==
A] [Delhi 2010
Sol. LHS =2 tan™! (%J ~tan”! (%) [Delhi 2010]
3 Sol. LHS=tan"(1)+tan!(2)+tan™(3)
2X—
_ -1 4 | -1 L7 =E-|r[E—cot_l 2 :|+£—cot_13
=tan 1_2 tan (31) 1 213 (2) 5
16 T mon 1 »
=—+—+——|cot” (2)+cot (3 1
ot cot @ +cot”(3)]
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L tan ™! 1 +tan™! 1 Zsinzez§ 1
4 2 3 9
1,1
Sn 4| 273 1 sinZO:é
=——|tan | —F—— 9
4 1-— l X l
23 or x* = 4
9
5m 1 % or x = J_r% [From (i)] 1
=——tan | = 3
4 5
6 But x>0
= om tan_l(l) 1 x= 2
4 3
1
_om.r 2
4 4 Q.51.Solve for x tan‘l( 2x )+ cot™? 1=
=n=RHS 1 1-x? 2x
T .
- == ;- R&U .
Q. 49. Prove that tan'Vx = %cos’1 (—1 - i ),x €(0,1) 3’ 1<x<1 [Delhi Comptt. 2011]

2
[A] [NCERT][Delhi 2010]  Sol. tan_l( 2x 2)+Cot—1(1 x ng

—x 2x
Sol. RHS= lcos’1 1=x af 2x af 2x T
2 1+x or tan 5 +tan > =5
1-x 1-x 3 1
Let+/x = tan® 1
2x b8
2 or 2tan_1( ): —
| 1= (\/;) 2 1-x>) 3
SZECOS_ 24 —( x) i 2 oL
s - _
IT@(:@S 14 xz or tan ( —xz)_g
1 -1 (1 —tan e } 2 Zx
= _CoS 1-tan“0 or =tan|—
2 1+ tantos|’ 2 ( )
3 (1 +tan20 ) 1 1-x 1
1 1
= Ecos_1 (cos26) 1 NE)
or 243x=1-x2 v
1
:5(29) or X2 +23x-1=0
=6 =tan"'Jx 23 +12+4
or x=——-—-—-""_"~ n
=LHS 2
(since Jxtan =0 =tan_1\/;)1 =—2\/§i4
2
Q. 50. Solve for x: cos(2sin"x) = %;x >0 X = 7_2\/2?_) 4 = —(2 + \/g)
[OD Comptt. 2011] 2B NG
1 2 2
Sol. Given, cos(Z sin” ) = 9 Since—-1<x<1
Letsin'x=0 nx=2-43
. 1,
- ¥ ind = sin® ” as x= —(2 + \/5) is not possible. V2
.‘.COSZGZ% 1+ 22
af . -1 _ X
Q. 52. Prove that cos[tan {sm(cot x)}] “\2i a2
1-2sin?0= 1
[OD 2010]

O 0 O
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Sol. Let cot'x=0

\/§ .1 X 1 x
or x=—cos|sin" — |+—-—
= x=cot0 2 2 2 2

-~ LHS = cos[tan’l (sin 6)] Here let sin! %:e

= cos| tan™! 1 or X_ sin®
V142 2
r 7 2
/ X
or cosf=,/1——
Here, x=coto 4

2 2 >
—1=cot - X
cosee“0 cot“ 0 or 0=cos™!|,/1—-

= cosee?0=1+cot?0

= coseed =1+ x> V3 » | x
sox=—cos| cos 4 /1—— |+=
. 1 2 4 4

= sinf=

L V1+x? |

S 1 2
~.LHS = cos| tan 1
V1+x?
x 3 %2
Let tan™ ! =q x——:£ 1-2—
V1+x2 4 2 4
or%:tana :>3x_x/§[ 1 x?
L+x oy Koy
[-1+tan? o.=sec? o] ) )
9x 3 x
or 1+1+1x2=sec20c :>16=4(1_4J
2 9x* 3x* 3
or B HL_ o2 2t T—=7
1+x7 16 16 4
3 3
2+ XZ 2 = *Xz P
r e =sec” o 4 2
242 2 -1
e =seca 1% =X
| 1
LHS= o
cols But x = -1, does not satisfy the given equation. %2
- sec ol - x = 1is the solution A
1+x° A =) =l
o2 1 Q.54.Solve forx, tan” (x+1)+tan™ (x —1)=tan™ —
+x
= RHS [OD 2015]
Sol. We have
Q. 53. Solve, for x cos x4 sin™ (%) = g

tan'(x+1)+tan!(x—1) = tan! %

= tan™ {(x 1) +2(x 1) J: tan ™! —8
1-(x"-1) 31

[OD Comptt. 2010]

1X

Sol. cos L x +sin” r_r 1
2 6
or cos” x—E—sm1£ - 2x =§
6 2 2-x% 31
or x:cos(——m 1; = 62x =16 — 8x? 1
T 1 X T a1 X
. X =c0s—cos| sin”" = |+sin—sin| sin” = 1
oo s "3 sinan{ 3
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8% +62x—16=0 Forx = -8,LHS < 0and RHS > 0
=4x*+31x-8=0 .. not possible
= (4x-1)(x+8)=0 1
1 SX=—
=x=— or x=-8 4
4 1
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