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Inverse Trigonometric Functions

MISCELLANEOUS EXAMPLES

Very Short Angwer : [1 Mark]

P : . 2n
ng principal value, evaluate the following : cos '(cos—- +sin”’
3

= T .l T 2
=cos ‘cos n——||+sin”'| sin| 7——=
L\ 3 o
_,( n] m T 7
=~Co%.| COS— |4+ —=fr-=4 L g

- 3) 3 30
‘24 inci o ol B
2, Write the principal value of cos™| ¢og -

COS"COS(Z‘H—S—T:]=§—5 b Jf\
6) 6 |
3. 7 Write the principal value of sec!(=2).
o
Sol. sec!(-2)=n—-sec!(2)= T - 2_n / (&
)
rite the principal value of cot ™ (—\/5) i

—— (

S}l. cot'(—3)= n—cot”'(¥3)=r

: 4n
<~ Find the value of sin™'| sin— |.

Find the principal value of tan'y3 — sec'(~2)
. tar'{(\3) —sec* (-2)

ge(—f—,ﬁ) and %7}—6[0,1!]—‘%}

. 2 -
sin J[(,B.SLZ(N)& )

.
] 29 - *
(1]
[CBSE 2009, 11\"]]/
(1]
[CBSE 2010, IMJ/
(1]
[CBSE 2010, 1!\:[]/
(1]
[CBSE 2010, IM]/.
1]

[CBSE 2012, ll\ﬂ\*
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Mathematics

ﬂtc the principal value of tan™'(+/3) eot (A3 [CBSE 2013, M)

”~ /
L Sol. tan™ (\/5) —cot"(—\/g)
= tan”'(V3)-[n-cot™ V3]

= tan™ [tan E] ~[n —cot™ (cot EJ]
3 6

T T X

Mﬂtc the value of tan" [2sm 2co H @ 2013, 1M)

1
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Sol. tan”' ZSm 2003"\/-

tan”' | 2sin (2 X EH
L 6

tan~'| 2sin E}
i 3

tan_'!:?.xé:! oL 3=§ . [1]

Jﬁ' tan”'x + tan'y = g Xy < 1, then write the value of X + y + xy. FCBSE 2014, 1M]

1" X+Y¥ - =
Sol. tan [—l—xy] tan”' (1) >

x+y=1-xy _
X+y+xy=1 : []

Short Answer : [4 Marks] .
10¢ Prove the following : tan™ l +tan™ lJ+t;;1n" (—I—I)Han"’ (ljzz. [CBSE 26008,10, 4M) ;
3 5 7 8) 4 i
F Sf Mlee, S sl R
i Sol. tan '[§J+tan ‘(§)+tan (7J+tan [g)—z /
1 bl A
LHS =tan™ [—;-Jﬂan" (§)+tan ‘(7J+tan '[EJ

+
[ tan” x+tan”' y =tan™’ (lx— x);J

o

where x >0,y >0, xy < 1] g
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Inverse Trigonometric Functions

(2]
(1]
4 3
—— ...'.._
=tan~' | L1 =tan'1(44+21)=tan" 65
\ 12 77-12 65
- (Proved) [1]
__H. Prove the following :
cot™ \/l+smx+\/l~smx =£, xelo ™
Jl+sinx —\/1-sinx | 2 4
OR
Solve for x :  2tan™'(cosx) = tan"!(2cosecx) [CBSE 2609, 4M]
éol. e JL+sinx +4/1—sinx
JL+sinx —f1—sinx
2 Now J1+sinx ++/1-sinx
g V1+sinx —+1-sinx
. = (V1+sinx +V1-sinx)* ]
5 (J1+sinx-«./1'~sinx)(\/l+sinx ++/1-sinx)
§ _ (I+sinx)+(1-sinx)+2v1—sin®x 1]
; (I+sinx)—(1-sinx) 5
I 2 X
¥ 2co8” —
3 =2+2.c:c)sx=1+.cos74{= ) =cot% i
\E 2sinx smx‘ 2sinEcos X
3
3 v eot: (cotsz’i. i
; B2
E 3 i :
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Mathematics
OR
2tan™'(cosx) = 2 cosec x
! 2]
2cosi( = _2 => 2sinxcosx = 2sin’X
l1-cos”x sinx
= sinxcosx —sin*x =0 1)
= sinx(cosx —sinx) =0
= sinx=0andtanx = 1 1]
/(Not possible) and x = nm+ n/4
o o 3x =X [CBSE 2010, 4M]
12./ Prove the following : tan™ x +tan™' =tan" | ——= 7
1—- xz 1- 3X . %
OR
1+x?
o -1 o -1 E :
Prove the following : cos[tan {sm (cot x)” TP
~ - D
So/l/f.H.S. =tan~ X +tan A
£ Lok
% % g2 2]
=tan” ~———= \
(2x)
1-x 5
1-x
Lot 3x-x’ (2]
e >
~
OR &a N
. =N
Letcot'x =0 : L
= coth = x > !
] !
sin@ =
J1+x2 [\
T [2] ¢
cos| tan -
J1+x 2w 1
N
again let tan™ 1 =¢ T+x
J1+x2
x 2
i \ﬁ Ve 1+x [2]
= tan = cos ¢ = 3
0 1+ X2 2+X
. x -1 afEsln CBSE 2010, 4M]
i?\Slecforx: tan_](—“"x_zjﬂan (x+2]_4' [ ;
34

Scanned with CamScanner




|

T

Inverse Trigonometric Functions

( x=1 x+l |
=tan! X—=2 x+2 '
& l_(X—lJ(xH 2]
i X=2 )\x+2) |
| B DO+ 2+ (x=2)(x+1)
(x* —4)-(x* -1)
_.[an_,_x2+2x—x—2+x2—2x+x— \
L -3 \/ :
=] 2)(2_'4 4 .
T [
2_
= taking 'tan' on both the sides 2 3 £ =1
= 2x*-4+3=0 = 2x*-1=0
1
D= x=t—F [1]
C‘;%"' \/—2— A
14, Prove the following 2tan‘1_(%-]+tan" G]:tan-' (%‘J * [CBSE 2011, 4M]
Sol. We have, 2t n“‘l+tan"-1— ,
ol. We have, 2ta ) =
i
' ] : .
2 - ot ] [
=tan"" 122 +tan’7 ,: 2tan” x =tan (l—x J,lf 1<x<1] 2l
é, E 5) |
’ =tan”' —+tan”' 1 [1]
: i
5‘ 4,1
: = 3 7 —131 [1]
g =tan”' =tan " — . :
" g 17 \
: BT
i - S AT [CBSE 2012, 4M]
% 15. Prove the following : cos(sin-]-5—+c0t '-i-)-s—\/—-l-—; [ : s
E 35 :
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; '}/ SO,L'__'}(‘..H.S. =tan (—;-sig 3 %]

Let sin“—3—=9 then sin8=§_
4 4

cosf =

Now fan—

9

PN

16

0

N

OR

Solve the following equation : cos{tan™ x) =sin

(1]

1

[CBSE 2013, 4]
[co'3)
cot —

3
l)
1]
[1]

1-cosf _

1-v7/4 \/4f\/4f e

1+cos0

gA)s(tarr'x) =sin (cotl'I %J

cos(tan" x) =sin [-g —tan™ 2

4

=1 _ -1_%
cos(tan x)—cos(tan 4)

tan/' =

=
tanx =

X

3
4 -

J

OR

1+7/4 J4+J" Ja-J7 3 (2]

(1]

(1]

(1]

[1]
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R AN S Inverse Trigonometric Functions
S
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/ N

’L/{ovethat tan” [ BB o S L
/////// Vi+x+4l1-x| 4 2COS x\/i x<l
4 /

Z OR \
/o fx=2 A X+2) m
If tan (m}‘i’t&n ’(x+4]=z,ﬁnd the value of x.
l {\/Hx ~J1-x :__lc =k
Sol. T — 0s” x,\/i_xsl

In LHS
put X = c0s20

{m—m
J1+¢0s20 +/1-cos20

[CBSE 2014, 4M]

4l

=tan~

V1+2c0s*0—1 1< 1+25in?0
| V1+2c0s*8—1++1-1+25in’8

e _cose'—sine]

| cosO+sin®

(1]

=tan

_lﬂl—tane]
| 1+tan®

=tan

L[ tan(n/4)—tan®
| 1+tan(n/4).tan®

= tan~'[tan(nt/4 — 0)] , [1%4]

X =c0s20
=8 9 as cos™ x
4 so, 0= 5

_E_Logsix = RHS proved ) i [
4=
OR

=1 x—2 =1 x+2}=£ '_.i
s (x_4]+tan (x+4 4 @

x—2 x+2
+
-4 x+4 Y

Eng pds

i \SHEET-1\02-Irversa Trig

= (2]
4 2

Use fornula, tan™ 1 (x 2)(51_2]
“\x—4/N\x+4
» (x-—2)(x+4)+(x+-2).(x—4):|___E arg

= A T+ -(x-2.(x+2)| 4

(x=2)(x +4)+(x+2).(x=4) o
(x—4).(x +4) - (x-2).(x +2)

E 37

A
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: x* ~8—2x +x
g = 2— X+X —8+2x= [11/2]
= X" -16-x%+4
; 2x* -16
Iﬁ F T———
i -12
f 2
% > 2X*=-12+16=4
é = =2 o x=tf1 [1]
§ 18. Evaluate: tan{2ant[ 1), 7 [CBSE 2015, 4]
E 5 4 r] {)" )T
‘E o, = n \
;\: Sol. tan {2tan-l l+_7£ = N\ 7. { \’/N\n ‘/:
& 54 ol XN o "
Tr 2.5 d
= tan| tan™!| =X +£
I—L 4 4]
("2
; L A
=y tan| — tan 1
5 R (uﬂ bl
ﬁf’fz 1+ tan(tan" s
T = 5
1—tan(tan" —)
12
5
1+ 'i"2— — 17
= 3 = =7 1]
12 :
)r/ Solve for x : tan™'(x — 1) + tan"'x + tan"'(x + 1) = tan™'3x. [CBSE 2016, 4M]
/ AL | :
L[ 6x-8x° A y 2o
/ Prove that t?n '(mj—tan '(1_4x2)=tan l2)(;|2x|<—\/—5 >
Sol. tan”'(x — 1) + tan~'x + tan”/(x + 1) = tan™'3x
f_»'- = tan"'(x — 1) + tan”'(x + 1) = tan"'3x — tan"'x. 04l
L 2x L 2x '
=tan 3
i (2-)(2) [1+3x2 J [1%2]
,, = 2x(1 +3x%) = (2 - x9)2x v
i = 2x[@4x*-1]=0 - ' - 1l 4
= x=0and x=i—;- [1] i
OR
s
.
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Inverse Trigonometric Functions

3(2x)=(2x)" B )™ ;
i [20-C0]_ [ 200 ]
~3(2x) 1=@x) |
put 2x = tan0; 0 = fan~'2x. (1]
3tan0—tan' 0 " 2tan0
tan " | = 17 —tan™ “[‘](.«" [1]
|-3tan" 0 [-tan” 0 :
tan”' (tan 30) - tan ' (tan 20) \ (1]

30-20

—_ tan-1Ty =
0 =tan'2x = RHS. M@

i A

g
Ay B

Cowa P

()fl, u Lo efu
a»"‘! L
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