Class 12 Mathematics Chapter 2: Inverse Trigonometric Functions

Short Answer
1. Find the value of tan™! [tan (57/6)] + cos™ [cos (137/6)]

Solution:

We know that,

tan’! tan x = x, X € (-/2, 1/2)

And, here

tan! tan (51/6) # 5n/6 as 5n/6 & (-n/2, 7/2)
Also,

cos! cos x =x; x € [0, 7]

So,

cos™! cos (131/6) # 131/6 as 137/6 & [0, ]
Now,

tan’! [tan (57/6)] + cos™! [cos (131/6)]

=tan™! [tan (n - 7 /6)] + cos™! [cos (21 + 7/6)]
=tan™ [ -tan 7t /6] + cos™! [ -cos (7m/6)]

- tan™! [tan 7 /6] +cos™! [cos (1/6)]

=-n/6+m/6
=0
2. Evaluate cos[cos™(-V3/2) + 7/6]
Solution:
cus[cns_l 'r/::‘{j—] + E]
L2 6
= t:os{cos_I (cusS—EJ + J—r] [ CGSEE = ﬁ]
X 6 ) O 2
=¢0sS [z+£) (- cos ' cosx=x;x e [0, A
& 6
=cos{m) =-1

3. Prove that cot (m/4 —2 cot! 3) =7
Solution:

Re-writing the given,

T i
Z _2cot ' 3=cot™7
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| = _|] T
2ltan —+tan —=—
T 4
- il a1
Now, 2 tan + tan  —
3 7
~ f ¥ \'|
— tap”! 213 +l::;1m"l '|'.'Etan'lx=tan| t,
1_“;3}2 7 L Josan®
3+1
3 | 4. 9
:tan'l'—+tan’—=tan"~—4 7
4 7 o2 A
4 7
) 5 ” n
(28— 3)/28 25 4
LHS=RH.S

- Hence Proved

4. Find the value of tan'! (-1/7/3) + cot'!(1/93) + tan"(sin (-7/2))
Solution:

Given,
tan”' (-1/A3) + cot™!(1/43) + tan”(sin (-n/2))

~ tan’" [tan[—ir)] +cot! [cmf' + tan "](“1}
6 3.

T { rr) n
= — o [
] 4, 12

5. Find the value of tan’! (tan 2r/3).
Solution:

We know that,
tan’! tan x = x, X € (-n/2, 1/2)

ta,n".ll ng_:r]E tan™' T.an(:r - E): 1an_i[tan(—£n=_£
\ 3 3 3 3

6. Show that 2 tan"!(-3) = - n/2 + tan"1(-4/3)
Solution:

Taking L.H.S =2 tan’!(-3) = -2 tan! 3 (~ tan™ (-x) = - tan™' x, X € R)
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;-JT {
==2{——cot ]Sw t tan ' x + cot ].1'=E]
|2 ) 2
b 4 |
:—2|i——l&n ]—‘ :Ir',‘tan'l_r-——cul_ll,x:»i}J
2 3 \ X
] ] L
==Jr+ 2 tan
l
5 =
_ 4 r" 2x
= -7+ tan '—?‘j +2tan” x=tan~ =2 ,]
{I " ] —x*
l'i - '
3
=1 2-"} =i 3
=—x+4+tan  —=-xm+tan  —
8/t 4
_53 [ 21 —1 H}
== T+ — Gl ctan x4 col oy =—
2 4 : 2,
]
:_E_mn"i ['.‘tan_'x:mi_l—,-ff’ﬂ]
2 3 X
4 i
=-.g+ tan"I[—-—\}. - tan"(—x}:—lan "x.xeR)
=R.H.S

- Hence Proved.

= ’ o
7. Find the real solution of the equation tan”’ Jx (x+1)+sin Pyl +x+1==
Solution: 2

Given equation,

tan~! Jr(x+1) +sin” Yxi+x+1 =%

T e
tan”' Jx(x+ )= -sin” Jx' + x +1

P

=cos”' 1||'x= +x+1

tan ' o
= {From figure) | e g
;;12+ x+1 —ih =

-x’—x
.,fx{x+l}= - e
kbl el

Z4+x=0

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

8. Find the value of the expression sin (2 tan™! 1/3) + cos (tan™! 242).
Solution:

Given expression, sin (2 tan™ 1/3) + cos (tan™' 212)

2)(1
3 oy &
I ['.'Etan'11=51n’ 11)
a2 l+x

+(3)

sin [2 tan ™" %J =sin| sin_

: ( . =) 2."3]
=sin| sin= ——
10/9
; e 3N 3 s = ai
=sin| sin 5- =g (- sin(sin x)=x,x€ [-1,1])
cns{lan'lla.&;I:cus[cns'l%]:%
: " -
(" cos(cos™ x)=x,xe [-1,1]) V2
Hence. 6
1
sin[zmn"lJi-cmitan" 2ﬁ)=é+l=q—+i=ﬁ
3 5 3 15 15

9. If 2 tan’!(cos 0) = tan™' (2 cosec 0), then show that 0 = n/4.
Solution:

Given, 2 tan!(cos 0) = tan! (2 cosec 0)

So,
[ 2cos@ i | G 2x
lan ' | ——5 | =1an (2cosecH) |[--2tan "x=tan ;
| - cos™ 8 | = x"
2cos 8
—— =2 cosec 0
sin” ¢

Ecmﬂ_ 2
T
sin“@ sinf@

cos @

WY Y = cotf=1 = B=1
sin 6
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10. Show that cos (2 tan™! 1/7) =sin (4 tan’! 1/3).
Solution:

Taking L.H.S, we have
/
-1
L.H.S.=cos| 2 tan L—]
\

= CO05| CO5

= C0s

= C05| COS

f _]_2-:4-] 24

=sin| sin”' 8 [*.'Zr.an'] x=sin"

—siﬂ:r«:in'l 2 J
\ 25/16
i 24]_ 24

=sin(sm 23)=25 (- sin(sin”' x)=x,x€e [-1,1])
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Thus, L.H.S=R.H.S
- Hence proved

11. Solve the equation cos (tan! x) = sin (cot™! 3/4).
Solution:

Given equation, cos (tan! x) = sin (cot™! 3/4)
Taking L.H.S,

; 13
We have, cos (tan™' x)= sin [cm ‘1]

L.H.S. =cos (tan ' x)

1
-1
= cos| cos J=

1
= (. cos(cos” x)=x,x€ [-1,1])
X+l
RH.S.= sin[cm"‘ —]
4 3 4
| ( = ]
=8In| sty —
! 5 A8
4 3

=3 (s sin(sin ' x)=x,x€ [-1,1])

Hence, on equating the L.LH.S and R.H.5.we get =-—
£"+1
On squaring on both sides,
16(x% + 1) = 25
16x>+ 16 =25
16x*=9
x> =9/16
Therefore, x = + 3/4
2
12. Prove that ¢apn! Mz £+ l{:ﬂs"] ¥ 3
N+ Ji-x 4 2

Solution:

2 2
Taking L.H.S, tan™' J1+x +Jl i

\ﬁ+x2—JI—x2-
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Let Y=cos20=0= %cas'l x*

So, L.H.S.=tan™

1+ cos 20 + - cos 20
_\/l + COS ZE—Jl—ms 20

N la;f‘ _JZ cos® 6 + JE sin® @
_1||'2 cos’ 6 — -.||'2 sin® @
i 2 cos 8+ /2 sin E}

= tan

_-\Ecns H-\Esin 7]
s [1+tan O

[ 1-tan 6

I:anE +tan &
:ta]]“l 4

1-tanZ tan 6

e 4
= tan"[tan(f+ 6)]=£+ a-Z4 Lo B4

) 4 4 2

=R.H.S

- Hence Proved

13. Find the simplified form of cos™! [3/5 cos x + 4/5 sin x|, x € [-3n/4, n/4].
Solution:

We have,

cos™' [3/5 cos x + 4/5 sin x], x € [-3n/4, n/4]

Now, let cos a.=3/5

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

cos™ [3/5 cos x + 4/5 sin X]

= cos™! [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

14. Prove that sin! 8/17 + sin™! 3/5 =sin™! 77/85
Solution:

Taking the L.H.S,
=sin! 8/17 +sin! 3/5
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=tan’' 8/15 + tan™' 3/4

R 3
e
- .
B : g 3
15 4
12 + 45
o 60
= =94
60
= tan "—
" 77
=5 —==
.‘rﬁ"iju + 1296
II."N-"r
=5 —
X5
=R.HS

- Hence proved

17 A 5 3
() g
15 4
85, Y
(2
16

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

Solution:

Here, sin™ 5/13 = tan™' 5/12

And,
cos™' 3/5 = tan™! 4/3

Taking the L.H.S, we have
53

LHS =sin"' i + €08
13

=tan  —+tan_
2
15+ 48
= 36
= [an —— =13
36-20
36

Thus, LH.S=R.H.S
- Hence Proved

i

16. Prove that tan™! 1/4 + tan-! 2/9 = sin"! 1/V/5

Solution:
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Taking the LHS,
tan™! 1/4 +tan™! 2/9

- Hence Proved

17. Find the value of 4 tan™! 1/5 — tan™! 1/239
Solution:

4 tan! 1/5 —tan! 1/239
=2 (tan’! 1/5) —tan™' 1/239
2

=2tan”’ 3 e 0 *2tan” x=tan™' -
: (1] 239 =2
5
5 a1 SRS
24/25 239
s a1
= ynt e
12 239
2
5 1 2x
=2tan" 3 " r_ 2tan' x=1tan"' .
i [1]’ 239 1-x
5
"_z'lls _m"L
B 24/25 239
=2tan"! 5/12 —tan! 1/239
2.2 I 2
=m_|4,_m'l_ [‘-'Zlal‘l"xr-tm" II)
: 5]' 239 1-x
1
e L B
119%6 239
4120 1
__m P,
119 239
1201
! 9239 L X
=tan @ 1 Jtan o x—tan - y=tan 1+_“.]
119 239
_|12ﬂx239-|19 _y 28680 -119
119% 239+ 120 28441+ 120
_, 28561 Loom
= —— = tan |= it
28561 4
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Thus,
4 tan' 1/5 —tan’! 1/239 = /4

18. Show that tan™! (1/2 sin"! 3/4) = (4 - \'7)/ 3 and justify why the other value (4 + \7)/ 3 is ignored.
Solution:

We have, tan™! (1/2 sin! 3/4)

Let % sin % =0 = sin13% =20 = sin 20 =%
2tan 6/ 1 +tan’> 0 =%
3tan’0 -8 tan O +3=0

5 B2 64 — 36
tan 6 = 6
g BEV2E 82T 447
n 6 6 3
Now,
, T =
=—<8INn
2 42
472 4”2

-1 <tan [lsm"il'sl
2 4
Hence,
47 7
tan 6= ;/_ (ian g= 4441 >1, which is not passible)

19. If a1, a2, a3, ...., an is an arithmetic progression with common difference d, then evaluate the
following expression.

tan !an'![ g ]+ tan"'( . ]+tan'] d 4 oo4 tan”} qi_
1 + aya, 1 +a;ay 1+ aa, I+a, a,

Solution:

As ai, ay, as, ...., ap is an arithmetic progression with common difference d.
d=a—ai=a3—ax=as—az=...... =an — an-1
So,
4 d e e 1 |
tan =tan ————=lan a,-tan q

| + aya, | + aya,
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o -1 -] @y = 4y - -
Similarly tan - =fan" ———2. = tan lu, - tan ' a,
+ @0, | + a,u -
-1 d S, =, -1
tan” ————=tan" ——"L =@an"'q,—tan"'a,_,
1 ¥ “H‘—fd# ] + d, 4,

. d ] G d ]
lan| tan — |+ lan
I+ aa, | +a,ay

_| fi _|r’ d
+tan” | ———— |4+--4+tan | ——
| + aa, l | +a,_a,

' a, —tan : a,;) + (tan : ay - tan”' a,)

+ ... +(1an Lu,,-— tan Ic:,”}J

= tan[(tan

= tan ftan ' g, —tan ' a,]

a,—d : B o x-y
=tanftan”' —=—-| |-tan'x-tan”' y=tan™ : '1]
1+ a,a, I+ xy )

. s [+ tan (tan ' x) = x]

1 +a, 4

20. Which of the following is the principal value branch of cos-1 x?
(a) [-n/2, 7/2] (b) (0, m) (c) [0. =] (d) [0, m] — {=/2}
Solution:

(c) [0. m]

As we know that the principal value branch cos™ x is [0, 7].

21. Which of the following is the principal value branch of cosec™ x?
(a) (-m/2, w/2) (b) [0, ] — {m/2} (¢) [-n/2, m/2] (d) [-=/2, /2] — {0}
Solution:

(d) [-n/2, n/2] — {0}
As the principal branch of cosec™ x is [-n/2, m/2] — {0}.

22.1If 3 tan’! x + cot’! x = x, then x equals
@0 )1 (-1 (d)%
Solution:

(b1
Given, 3tan' x +cot!' x ==
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2tan' x +tan' x +cot' x =7

2tan' x+n2=n (Astan + cot! =m/2)
2tan’! x =7/2

tan’! x = /4

x=1

23. The value of sin! cos 337/5 is
(a) 3n/5 (b)-7n/5  (c) 1/10 (d)-m/10
Solution:

(d) -n/10

)l
:sin"'[sin[;—r—%ﬂ
:sin'l[sin[—{gn

s [ 5]
== : nx)=x, forxe|——,—
10 ( sin” (sinx) = x x 22

24. The domain of the function cos-1 (2x - 1) is

(@) [0, 1] (b) [-1, 1] (¢) [-1, 1] (d) [0, 7]
Solution:

(a) [0, 1]

Since, cos-1 x is defined forx € [-1, 1]
So, f(x) = cos-1 (2x - 1) is defined if
-1<2x-1<1

0<2x<2

Hence,

0<x<1

25. The domain of the function by f(x) = sin’! \/(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 V(x - 1) is defined if
0<V(x-1)<1

0<x-1<1

1<x<2

Hence,
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x €1, 2]

26. If cos (sin”! 2/5 + cos™! x) = 0, then x is equal to
@) 1/5 (b) 2/5 © 0 @1
Solution:

(b) 2/5

Given,

cos (sin! 2/5 + cos! x) =0

So, this can be rewritten as

sin”! 2/5 + cos! x =cos™! 0

sin! 2/5 + cos™! x =7/2

cos' x =m/2 - sin”! 2/5

cos! x =cos™ 2/5 [Since, cos™ x +sin”! x = /2]
Hence,

x=2/5

27. The value of sin (2 tan"'(0.75)) is equal to

@) 0.75 (b) 1.5 () 0.96 (d) sin 1.5
Solution:
(c) 0.96
We have, sin (2 tan’'(0.75))
\ -
-—-sin[ztnn"é!:sm sin!—= | | 2tan x=sin"’ 212
4/ 1+ 9 I+ x

16

-
=si:'|(siﬂ'l A2 ]=sin[sin"lEJ=ﬁ=[].%
; 25/16 25 25




