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Chapter 2: Inverse Trigonometric Functions
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Questions

Question 1

Find the value of tan™® [tan (51t/6)] + cos™ [cos (13T1/6)]

Solution

We know that,

tan'l tan x = x, x € (-1/2, 1/2)
And, here

tan! tan (51/6) # 51/6 as 51/6 & (-11/2, T1/2)

Also,

cos!

cos X =X; X € [0, m]

So,

cos™t cos (13m/6) # 131/6 as 131/6 & [0, 1]
Now,

tant [tan (511/6)] + cost [cos (1311/6)]

= tan! [tan (Tt — 1 /6)] + cost [cos (211 + T1/6)]
=tan! [-tan 1T /6] + cost [ -cos (711/6)]
=—tan? [tan Tt /6] + cos?t [cos (11/6)]
=—m/6+T1/6

=0
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Question 2

Evaluate cos[cos™1(-V3/2) + /6]

Solution
cos| cos™ [:‘E] + I

2 6
= cns{cns" [unsE] + E] ' [ ms?ﬁ - :{1]

6 6 6 2

= C08§ [S—g—+%) (v cos ' cosx=x;x € [0, 7))
=cos{m) =-1
Question 3

Prove that cot (Tt/4 - 2 cot1 3) = 7
Solution

Re-writing the given,
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LHS=R.H.S

— Hence Proved
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Question 4

Find the value of tan™ (-1/V3) + cot'1(1//3) + tan"Y(sin (-11/2))
Solution
Given,

tant (-1V3) + cot 1(1V3) + tan"I(sin (-11/2))

_ -1 B _JT _ -1 I'T 1y
= tan [tan[ ﬁD b cot [.cota] +tan (1)

nToon [ ) pis
=+ —++ ——J'_——
6 3 4.

Question 5

Find the value of tan™! (tan 2mt/3).
Solution
We know that,

tan! tan x = x, x € (-/2, /2)

lan".l. tanz—n]z tan”™' tan[:r - ﬂ-) 1an':‘[tan(—2]]=_ﬁ
\ 3 3 3 3

Question 6

Show that 2 tan"1(-3) = - T1/2 + tan"1(-4/3)

Solution

Taking L.H.S = 2 tan}(-3) =-2 tan1 3 (" tan™! (-x) = —tanl x, x E R)
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r i
T ~ ( _ s
=2 == cut]S-‘ ;'.‘tanl.r+mt]x=—)
L2 Lo 2
4 1 / B B
:—2[——tan]~—‘ | . tan 'x:mtl—,x}ﬂ']
2 3 \ X
i 1
= -+ 2tan
3
l
7. -
G ( _ 4 2x
=-m+1an 1—31 o 2tan” x=tan” -
1y \ | - x*
15
3
1 243 43
=—T+tan —— =-T+tan —
4
T ! -1 - n
=-T+——cot  — Slan x4 oot vy =—
2 2)
T 4 _ ]
:———tan"1— [ tan 'x:cm '—,.r:»[}]
3 X
m 4 _ )
— w4 tan ‘[——1 (. tan l{—x}:—lan 'x.xeR)
2 3)
=R.H.S

— Hence Proved.

tan” Jx(x+1) +sin"Jx’+x+l ¥§

Question 7
Find the real solution of the equation

Solution

Given equation,
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tan' Jx(x+1) +sin_’J;i+x+l =%

_ T
tan”" \Jx(x +1 = —sin Pyt 4 x+1

—cos ' Jx*+x+1

-1 \ﬂ_II - X
= tan 3 (From figure) 1
;ix +x+1 =¥ =X

x(x+1)= )
2
VR NEETS

XHx=0

x=0,-1

Hence, the real solutions of the given trigopnometric equation are 0 and -1.

Question 8

Find the value of the expression sin (2 tan 1/3) + cos (tan™ 2v2).
Solution

Given expression, sin (2 tan™t 1/3) + cos (tan™! 2v2)
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2/
10/9
= sm(sm" %)_% (- sin (sin” x)=x, x € [-1, 1])
cos (tan 1245]:005(:05"%):%.

(- cos{cos™ x)=x,xe [-1,1]) ) 242

Hence, 8
1
sm[Zt:an '—)H::::fs,{tan'1 2\5] _E l:ﬁf’.:E
15 15
Question 9

If 2 tan"Y(cos 0) = tan™! (2 cosec 6), then show that 6 = Tt/4.

Solution

Given, 2 tan'l(cos 0) = tant (2 cosec 0)

So,
2cos @ {9
tan ' [““__7“" ~tan ' (2cosec §) | 2tan ' x=tan | =
| —cos @ |- ¢l
2cost
—,—w;—=2-::05cc8
sin” 6
2cos@ 2

sin“@ sin @

050 | _ cot=1 = 9:%

sin B
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Question 10
Show that cos (2 tan™ 1/7) = sin (4 tan™ 1/3).

Solution

Taking L.H.S, we have

i
L.H.S. = cos Zmn'li)
\, 7
( L _|_2
-y 7 1 |1'12
=cos| cos  ———— 2tan  x=cos 3
(l) l+x
1+| =
X 7
[ _,48!49]
= CDS —
\ 50/49
( 24] ) _
= -l == -+ cos(cos ' x =x.xe [-1,1
msk 2% )" % (. cos( ) [ D

Y 3
f |
23 2x
=sin| 2| tan™' —3— v2tan”x tan”|
I—[l] 1-x
L\ 3
——ram(?. 1&]
R/9
3
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( 3
2%~ 2y
= $in Sin_l""—42 2tan x =sin~' == 2]
(3] 1+ x
1+| =
4
. 32 ]
=sin| sin”' ——
\ 25/16
L1 24 24
=sin[sm 1%)=§—§ (o sin(sin' x)=x,x € [-1,1])
LHS. =RH.S.

Thus, LH.S=R.H.S

— Hence proved

Question 11

Solve the equation cos (tan'1 X) = sin (cot'1 314).
Solution

Given equation, cos (tan"! x) = sin (cot™ 3/4)

Taking L.H.S,
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We have, cos [tﬂn"' x)= sin (cc-t“' %]
LH.S. =cos (tan ' x) Vi 4+ 1

X
o |
= CO0S| COS
;,112 + 1 6
!
(. cos (cos ' x)=x,x€ [-1,1])
xt 41
-1 3
R.H.S. =sin| cot s
B
[so” “]
= sin| sin
0
4 3
-5 (- sin(sin”' x)=x,xe [-1,1])
| 4
Hence, on equating the L.H.S and R.H.S,we get =—
241 9

On squaring on both sides,
16(x2 + 1) = 25

16x% + 16 = 25

16x% =9

x? =9/16

Therefore, x = + 3/4

4 Ji+x2+-J1-x2_:r -
Y v i e e A Sl

Question 12
Prove that
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Solution

ot 1+ -2 +J1— _+1ms 2
\}I+x — 1=

Taking L.H.S,
Let x*=cos zgz,g__,%ms—l X2
So, L.H.S. = tan™" Jl +cos 260 + Jl ~ COS 2£__5‘_
| J1+cos 26 - |1 - cos 20
-t | Y205t 0 +2sin’ 0
J2cos? 0 \25in 0
-1 (V2 cos B++/2 sin 8
= tan
_\Ecns 6—/2sin 6
='[;a_n_! lﬂ
|1 —tan @
tan£+tan 8
= [an_l 4 -
I - tan—tan 6
L 4
i x T 1
= ta_l_"[-l Iﬂn(_“" Q)J =—+ 9___1.__{:05 1 IE
, 4
=R.H.S

— Hence Proved

Question 13
Find the simplified form of cos? [3/5 cos x + 4/5 sin x], x € [-311/4, 1t/4].

Solution
We have,

cos’t [3/5 cos x + 4/5 sin x], x € [-311/4, /4]
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Now, let cos a = 3/5

So, sin a = 4/5 and tan a = 4/3

cos™ [3/5 cos x + 4/5 sin X]

= cos™1 [3/5 cos x + 4/5 sin x] = cos™! [cos a cos X + sin a sin X]
= cos™! [cos (a — X)]

=a—-X

=tan! 4/3 — x

Question 14
Prove that sin’! 8/17 + sin’! 3/5 = sin"! 77/85

Solution
Taking the L.H.S,

=sin1 8/17 + sin'1 3/5
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=tan'! 8/15 + tan'! 3/4
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17 5 3

15 4

85 77

36

— Hence proved

Question 15
Show that sin™! 5/13 + cos™ 3/5 = tan'1 63/16

Solution

Here, sin! 5/13 = tan™! 5/12
And,

cost 3/5 =tan! 4/3

Taking the L.H.S, we have
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1D 43
LHS =sin”' —+cos™' =
13 5
5,4
R I a4 12 3
=tan —+tan — =1an
3 | 5 4
12 3
1S+ 48
-1 36 -1 63
= tan =tan —
36 — 20 16
36
Thus, L.LH.S=R.H.S
— Hence Proved
Question 16
Prove that tan™! 1/4 + tan'1 2/9 = sin"! 15
Solution
Taking the LHS,
tan'l 1/4 + tan'l 2/9
1 2
* 9+8 l |
= tan | 4 9,} = tan ' —tan '—=sin ' —
12 36 -2 2 Js
4 9

= RHS
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— Hence Proved

Question 17
Find the value of 4 tan1 1/5 - tan™! 1/239

Solution

4tan’! 1/5 —tan'! 1/239

=2 (tan'! 1/5) — tan"! 1/239

2
a5 | -1 -1 2x
= 2 tan --——-—2-—tan — *r2tan x =tan ;
, (]) 239 l-x
5
B o 2/5 4 1
- 24/25 239
= 2tan™ > —tan~' ——
239
2
= 2tan! —2 5= a1 -2tan”' x =tan”' 212
| (1) 239 1-x
5
. 2/5 o 1

—_—— tan I
24/25 239

=2tan1 5/12 — tan'! 1/239
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5
) 215 I 1 | 2x
= tan” s—tan" —  |w2tanx=tan ——
| [5) 239 |- x
12
_11443(5 -1 1
= —tan ——
119x6 239
L1200
=tan —-—-tan ——
119 239
120 1
09239 (Ll XY
+@L - l+.1'y
119 239

 tan”! 120239119 _ _, 28680119
B 119 x 239 + 120 28441 + 120
_, 28561 RO

—  =tan - —

28561

Thus,

4tan’! 1/5 —tan™! 1/239 = /4

Question 18
Show that tan'! (1/2 sin™ 3/4) = (4 - v7)I 3 and justify why the other value (4 + V7)I 3 is ignored.

Solution

We have, tan™ (1/2 sin'! 3/4)
LetYesint % =0=sin1%=20=sin20=%
2tan /1 +tan’ 0 = %

3tan20—-8tan®+3=0
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tan

8 +./64 - 36
9:
6
8428 8+2J7 4+.7

6 6 3

tan 6=

—_-JE‘Slsin"iS-JFE
2 4 2

Hence,
4-7 [ 4+\7 . :
tan 8= 3 tan 6= 3 >1, which is not possible
Question 19
If a3, ay, ag, ...uy a, is an arithmetic progression with common difference d, then evaluate the following
expression.

tan tan"[ ¢ ]-Han"[ d J af _d -1 d
+ tan $oeed (i) | mo—
1+ a,a, 1+ a,a, 1+ aqa, l+a,_a,
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Solution
As a,, ay, ag, ..., ap, is an arithmetic progression with common difference d.
d—a2—a1—a3—a2:a4—a3— ...... =an—an
So,
-1 d -] 4y, —q -1 -1
tan ————=tan ———=1tan a,—tan q,
| 4+ a,a, |+ aa
1*2 192
. o d | ay—a -
Similarly tan™' ———=tan"' =2 = tan 'ay-tan' a,
I+ Hdn 1 + Hrﬂ;
; d .y a, —a _ ;
tan” ————=tan”"' —~—"L =tan"'g, ~tan"'q, _,
l+a,a, l+a, a,

N d -1 d ]
tan| tan — |+ tan _
| + a,a, 1 + a,ay

=] d -1 d
+tan | ——— |+ -+ tan
| + aya, | +a,_a,

= tan[(tan”' a,—-tan ' a@,)+ (tan ' @, —tan”’ a,)
. +...+{tan]a,,-tan'aﬂ)]

= tan [tan"a,,—tan 'ai]
a,—da i - o x-
=tan| tan™' —2— ‘.'tan].r-tanl_v=tan' 4
I +a,q, I+ xy
a, - .
R [ tan (tan ' x) =x]
]+ﬂ"al
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Question 20

Which of the following is the principal value branch of cos-1 x?

(a) [-1u/2, T/2] (b) (0, m) (c) [0. 1] (d) [0, ] — {ru/2}
Solution

(c) [0.m]

1

As we know that the principal value branch cos™ x is [0, T1].

Question 21

1

Which of the following is the principal value branch of cosec™ x?

(a) (-1t/2, 1/2) (b) [0, TT] - {1t/2} (c) [-Tt/2, /2] (d) [-T0/2, T1/2] - {0}
Solution
(d) [-t/2, /2] — {0}

As the principal branch of cosec™® x is [-11/2, Tt/2] — {0}.

Question 22

If 3tan™l x + cot1 x = T, then x equals

(@) 0 (b) 1 (c) -1 (d)

Solution

() 1

Given, 3tant x + cottx =1

2tantx +tantx +cotl x =T

2tanl x + /2 = 1 (As tan! + cot'! = 11/2)
2tant x = /2

tan x = /4
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Question 23

The value of sin"! cos 33m/5 is
(a) 31t/5 (b) -711/5 (c) /10 (d) -1t/10

Solution

(d) -1/10

.= 33 .= 3n = 3n
sin WST =sIin | cOs 61r+? = SsIn cos?

. =] .‘ (JT in
= SIin smn| — - —

L \2 5
=sin”' r(s.in (—ED
. \ 10
b4 N T ?u‘.':|
= - =x,forxe{——,—
™ sin” (sinx) = x X [ '
Question 24

The domain of the function cos-1 (2x - 1) is
(@) [0, 1] (b) [-1, 1] (c) [-1, 1] (d) [0, 7]
Solution

(@) [0, 1]

Since, cos-1 x is defined for x € [-1, 1]

So, f(x) = cos-1 (2x — 1) is defined if

-1<2x-1<1
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Question 25

The domain of the function by f(x) = sin’t V(x-1)is

(a) [1, 2] (b) [-1, 1] (c) [0, 1] (d) none of these
Solution

@[1 2]

We know that, sin! x is defined for x € [-1, 1]
So, f(x) = sin"t V(x — 1) is defined if

0<V(x-1)<1

Question 26

If cos (sin1 2/5 + cos™ x) = 0, then x is equal to

() 1/5 (b) 2/5 (c) 0 (d) 1
Solution

(b) 2/5

Given,

cos (sint 2/5 + cos x) =0

So, this can be rewritten as
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1

sinl2/5 + costx=costo

1

sinl 2/5 + cos x=m/2

cost x=m/2 -sinl 2/5

cos™t x = cos™ 2/5 [Since, cos™t x + sint x = /2]
Hence,

x=2/5

Question 27

The value of sin (2 tan'1(0.75)) is equal to
(a) 0.75 (b) 1.5 (c) 0.96 (d) sin 1.5
Solution

(c) 0.96

We have, sin (2 tan"1(0.75))

3
i 13 . oo 4
=sm[2tan ’Z)=sm sin™! —4

25/16

ExameElite - examelite.com

\ 16/
= sin(sin‘I ﬂ) = sin[sin'l E) =
25

++2tan ' x =sin”

24

—=0.96

25
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2x
l+x

2

Page 23 of 23



