Inverse Trigonometric Functions

Multiple Choice Questions

Choose and write the correct option in the following questions.

1. The value of sin™ (cos 1:;“ )is [CBSE 2021-22 (Term-1)]
3n n 3n n
@ -5 &) -39 © 5 @ 15
2. Ifsin x> cos™ x, then x should lie in the interval [CBSE 2021-22 (Term-1)]
1 i 1 1 =) 1
—1,—%) 0,—7,) il ( ,,,0)
@ (-5 el @ (771 @ (3
3. sin [%— sin™ (— %) is equal to [CBSE Saimnple Paper 2021-22 (Term-1)]
L b L 1 )1
@ 5 ®) 3 © - @
4. The value of cot (sin™ x) is [NCERT Exemplar]
VL2 x i /1=
@ 6 7 © @ “—
bl
5. The value of sin™ (cos?) is [NCERT Exemplar]
n 5n —5n 7
@ 3 0 5 ©) 5 @ 4z
6. Let 0 = sin™(sin (-600°)), then value of 0 is
b bd 2n -2n
(@ - ®) 5 @ 3 @ —-
1
7. The value of the expression 2sec 12 +sint (E) is [NCERT Exemplar]
18 5r 7n
@ = ® - © & (@1
7
8. The value of cot[cos’l (E)l is [NCERT Exemplar]
25 25 24 7
@ 5z ® — © =5 @ 5z
9. The value of sin™* ’cos ( 3357: )] is
3n -7n bus -
@ 3 ® = © 15 @ T
/3
10. The value of cot[lsin'lLl is
2 2
1 i
(@) 1 B — (c) v3 d 0
¥3
11. sin (cot™ x) is equal to
(@) 1+ (®) x () L+ @) (1+H72
12. Iftan'x =y, then [CBSE Sample Paper 2021-22 (Term-1)]
-1 T

@) -1<y<1 ® S<y<h (@) -=yay @ ye{%%}
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I 13. Ify= cot x, x < 0, then [CBSE 2021-22 (Term-1)]
T b3 n n
Bl < i —_— ——=
I (a) 5 <Y=T (b) 3 <y<m (c) 2<_1,r<[l (d) 2_y<0
I 14. sin (tan™ x), [x|< 1is equal to
1
; b) —; —— d) —
I @ J1-x2 @ Y 1-ig? © V1+22 @ V1+x2
15. If cosa +cos™'B +cos'y = 3x, then a (B +¥)+B (v +a) +v(x +B) equals
I [NCERT Exemplar]
| (@) 0 &)1 (©) 6 (d) 12
I 16. Simplest form of tan’]( r‘_.l teosxt ‘1 =i } <x< 3m is
v1+cosx—y1-cosx 2
I [CBSE Sample Paper 2021-22 (Term-1)]
n 3
| @ -5 ®» 5 -3 © -3 @ m-75
l 17. The number of real solutions of the equation 1+ cos2x =2 cos™ (cos x) in [%, 7‘:] is
J (@ 0 b1 (0) 2 d) =
I 18. The value of cos™ (2x*-1),0 < x = 1is equal to
I (a) 2cos™ x (b) 2sin” x (c) m=2cos'x @) n+2cos x
l 19. If cos (Sin'1 ?3 oz cos_lx) =0, then x is equal to
1 3
| @ 3 ® 3 ©0 @1
I 20. Which of the following is the principal value branch of cosec™ x?
- T s T -T T
| @ (33) ® 0.3} © {53} @ [33]-©
I 21. The domain of the function cos™ (2x-1) is
| (@ [0,1] ® [-1,1] () =L 1) (@) [0, 7]
I 22. The domain of the function defined by f(x) = sinyx-1is
[NCERT Exemplar]
I @ [1,2] ) [-1,1] (0) [0,1] (d) none of these
I 23. sin (tan™ x), where |x] <1,1is equal to [CBSE Sample Paper 2021-22 (Term-1)]
x 1 1 x
a = 5 b e i) E— dy —
) (a) -2 ®) -2 (c) A (d) oy
1
: 24. sin ’% +sin™ (E) is equal to [CBSE 2023 (65/5/1)]
1 1 1
| @1 ® 5 @ 3 @ 3
) Answers
| 1. () 2. (0) 3. (d) 4. (d) 5. (d) 6. (a) 7. (b)
I 8. (d) 9. (d) 10. (c) 11. (d) 12. (¢) 13. (b) 14. (d)
15. (c) 16. (a) 17. (a) 18. (a) 19. (b) 20. (d) 21. (a)
| 2. @ 23. (d) 24. (a)



Solutions of Selected Multiple Choice Questions

1. We have,
L 131 - 2n
sin (CDS T) =sin cos(37t o ?)
= sin”! [— cos —ﬂ =sin} [— s.in(£ = 2—7(]
5 2 o
i v T ) his -7
= sin {7 sin El=sm sm(f ﬁ) =TT
. Option (b) is correct.
2. We have,
sin?x > coslx
= sin'1x>£—sin'lx T 25in":c>1 = sin'1x>£
2 2 4
= x>sin x b= T 1——
4 42
As we know that sin"'x and cos™x exist for xe[-1, 1].
| &
r<()

4y (l 1)
= 72 Clz
.. Option (c) is correct.

o o | l
3. Wehave, 9111[3 —8in (— 2)]

iy sm|% —sint (sin(— %))] = sin[%— (— %)]
& sm[%+%] =siny =1
.. Option (d) is correct.

4. Letsintx= 8, then sin 6 = x.

1 1
=5 cosec =— = cosec’® =—
x i
i i
1 =" T
= 1+cot?d = - = cotf=1—— = cot(sin'x) = i B
¥ x X

. Option (d) is correct.

5. sm'l(cosg)=sin‘1(sm(n n])

279
.y —1(- 7l)~7_"
=sin 511'[18 —18

. Option (d) is correct.
7. We have,

-1 . a1
2sec (2) +sin (E)
4 S caf L 1) K . N 2%, E._5n
= 2sec sec| 3 +sin sm(—) = 2X sk s S
. Option (b) is correct.



3
9 si.n"llcos( SK) =sin™! COS(ﬁ’H‘*‘%)
- (37[)}
=sin" |cos| &~
. | (3_3_7[) - (7L)
=sin |sin| 5 -5 || = sin” fsin{ -5
e 1)_ ._1.(3)
=sin™ | —sin| 37 || = —sin™ | sin{ 75

. Option (d) is correct.

lsil'l_l (ﬁ)
2 2

.. Option (c) is correct.

10. cot =cot

1.7 —1(£),;
2 3J—c0t 5 =43

11. Let cotlx= c:=>c0t0:=x=%

= sina= 2 =— :
h V1+ +
= sin(cot 'x) =sin(a) = 2=M+UW
v1+x
.. Option (d) is correct.
12. - tanlx=y (Given) = _2—Tt <Y< %

.. Option (c) is correct.
13. Wehave, y= cot’lx, x<0
= x=coty<0
As we know that cotangent (i.e. cot y) is negative in IInd and IVth quadrant, i.e. cot y lie in IInd or
IVth quadrant.
= g<y<rr or 3%<y<2ﬁ

~. Option (b) is correct.
15. Wehave, cos™ a +cos? B+ cos™ v=3n
We know that, 0< coslx<nm
cos o+ cosT B +cosTy=3m

If and only if, costa=cos B=costy=nx

= cost=a=@=y = -l=0a=B=¥y
= a=p=y=-1
aB++By+o)+y(a+p) =-1-1-1)-1(-1-1)-1(-1-1)
=2+24+2=6

.. Option (c) is correct.

8w I,
1f¥1+cosx+y1l-cosx
Y1+cosx —y1-cosx

16. Given, tan™

X K
~/2cos 5+ 2siny
| i e il i 4 3n
= tan — o ,Wherem < x < -5
-2 cos 9 V2 siny



X o X X
€055 —Gin5 1-tan+

=tan™ Zii = tan™ i
cosj+sm§ 1+tan§

| LS

= tan t.am(4 2)] 1732

Option (a) is correct.

17. /1+cos2x =y2cos " (cos x)

Y
4
kg
i : O 2 I S
paon
; 1 0'49‘_4.
"
= V2 coslx = Y21, x [%, 7:] c [0, x]
= V2 cosx=42x
= COSX =X (.r = %,ﬂ]]

As in the given figure graph of y = x and y = cos x does not intersect in [%, m ] so the number of
solutions is zero.
.. Option (a) is correct.
18. cos™ (2 - 1)
Put x=cosa = a=cos x
cos ™ (2x2-1) = cos ! (2 cos?a — 1) = CGS(— % <cosa=cos0

=cos (cos2 a)=2a =2cos " x

“0=x=1

n
= _—=<qg=

.. Option (a) is correct. bt ¢

5 E = —n=2a=0

19. cns(sin1%+cos lx)zo

. a3 A A T o TR .-
= sin” - +cosTx = cos (DJ—2 = cos” x =~ —sin” — = cos” ¢

R é))_i [..é ]
= x—cos(cos (5 =3 .5<1
= x=3

. Option (b) is correct.
20. Principal value branch of cosec ' xis [—%, %] —-{0L
.. Option (d) is correct.
21. Leta=cos'(2x-1) = cosa=2x-1
-1<cosa=<l = -1=<2x-1=<1
= 0=2x<2 = 0=r<1 = xe[0,1]
Hence domain of cos™ (2x - 1) is [0, 1].

.. Option (a) is correct.



B = flxy=sintyx -1

= 0<x-1<1 [ Vx-120and -1</x-1<1]
= T<x <2
xe|1,2]

.. Option (a) is correct.

1
23. lettan'x=0 = x=tanh = cotﬂt?

T 1 w 1 g g . x
cosecl ~ /1 +cot?0 flal  vi+a?
i v x2
= sin(tan™'x) = — 3
¢y1l+x

Option (d) is correct.

Assertion-Reason Questions

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
questions selecting the appropriate option given below:

(a) Both A and R are true and R is the correct explanation for A.

(b) Both A and R are true but R is not the correct explanation for A.

(¢) A is true but R is false.

(d) Ais false but R is true.

1. Assertion (A) : Domain of f{x) = sin™ x + cos xis [-1, 1].
Reason (R) : Domain of a function is the set of all possible values for which function will be
defined.

Assertion (A) : Functionf: R — R given by f{x) = sin x is not a bijection.
Reason (R) : A functionf: A — Bissaid to be bijection if it is one-one and onto.

[
.

3. Assertion (A) : Principal value of tan™ (-/3) is f%.

T T n T
Reason (R) : tan: R — (73, E) soforanyxe R, tarl’l(x) represents an angle in (75’ 5)

e
by

Assertion (A) : sin? (-x)=-sinx x e [-1,1]
T
Reason (R) : sin:[-1,1]— [*E, 5] is a bijection map.

5. Assertion (A) : A function f: R — R given by f{x) = cos x is a bijection.
Reason (R) : A function g:A — B is a bijection then 3 a function h : B — A such that
goh=1Iz and hog=1,.
6. Assertion (A) : Rangeof [sin™ x + 2 cos™ x]is [0, 7].

Reason (R) : Principle value branch of sin™ x has range

7§, %] [CBSE 2023 (65/3/2)]

7. Assertion (A) : All trigonometric functions have their inverses over their respective domains.
Reason (R) : The inverse of tan™ x exists for some x € R. [CBSE 2023 (65/4/1)]



L3 51]
i
Reason (R) : The range of the principal value branch of sin™ (x)is [0, x]. [CBSE 2023 (65/1/1)]

9. Assertion (A) : Maximum value of (cos_l :c)2 s,

3n
8. Assertion (A) : The range of the function f(x)=2sin™" x+ 7 wherex = [-1,1]is [

- T
Reason (R) : Range of the principal value branch of cos™x is ” —l. [CBSE 2023 (65/2/1)]

23
Answers
L (a) 2. (a) 3. (a) 4. (b) 5. (d) 6. (d) 7. ()
8. () 9. (c)

Solutions of Assertion-Reason Questions

1. The domain of sin™" x is [-1, 1] and that of cos x is B.
~. Domain of f(x) =sin™ x + cos xis [-1, 1] ~n R =[-1,1].
Here, A and R are true and R gives correct explanation A.
.. Option (a) is correct.
2. For0,ne R suchthatf(0)=0=f(n). But 0==n
So, fis not one-one.
Therefore fis not a bijection map.
Here A and R are true and R gives the correct explanation of A.

. Option (a) is correct.

2s ) xen
. tan(—/3)=8 = tanf=-,3= tarl(— %) = 0= ;l

Here, A and R are correct and R gives correct explanation of statement A.
. Option (a) is correct.
4. Let sin (- %) =y = -x=siny
= x=-=siny=sin (-y) =5 sintx==y==sin" (-x)
= sin?(=x)=-sinlx
A and R are correct but R does not give correct explanation of A.
. Option (b) is correct.
1 3n

i ——€
5 F0r2,2 R

,{5)_ R o= 3_’{%31)]3 A
2—c052— —cosz— 5 ut2aé2

. fis not a one-one function. So, it is not a bijection.
Here, A is false and R is true.

. Option (d) is correct.
—costx+2costx

b d
6. Letflx)=sin'x+2cos x= 7

bid
= flx)= 7t cos™ x

AsO<cos'x<n

T T 18 T
-— = — R el <
0 S Cos x=1 P = fo(x),

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 3 v R o (—— —) such that tan™! (x) =8, where 0 = (—%
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



8.

n 3n
Range of f(x) = IZ’ 2
Here, Assertion (A) is false but Reason (R) is true.
. Option (d) is correct.

- 7
A is true but R is false as tan x exists for x € ( 3 EJ L
.. Option (c) is correct.

We have, f(x)=2sin"x+ o

2
A £< in~! <£ 2_1t<2 e <2_K
s -5 Zsin"x<5 = -5 S2sinTx =
2n  3n cpe ML 2R BT
-+ s T
= 2 > =<2sin"x 2 =5 2
s 5n
iy o il
S

T 5t
= Rangeof [5, 7]
Here, Assertion (A) is true but Reason (R) is false.
. Option (c) is correct.
Letcos'x=0 = x=cosH
= 0fel0,n] =>0=0=n
=> 0=s@=sr
= Maximum value of #” is 72
= Maximum value of (cos '1x)2 is 12,
= Here, Assertion (A) is true but Reason (R) is false.

. Option (c) is correct.

Case-based/Data-based Questions

Each of the following questions are of 4 marks.

1. Read the following passage and answer the following questions.

i E

it

¥

Two men on either side of a temple 30 meters high observe its top at the angles of elevation ¢ and
p respectively. (as shown in the figure above). The distance between the two men is 40 +/3 metres
and the distance between the first person A and the temple is 30 V3 metres.

[CBSE Question Bank]



(i) Find ZCAB = o in terms of sin™".
(#) Find ZCAB = o in terms of cos™.
(iii) (a) Find ZBCA = in terms of tan™.

OR
(i) (b) Find the domain and range of cos™ x.
Sol. We have, B
30m
@ B /
A 308m Daovim ©
(i) Now in AABD (right angled)
tana = L 30_=% = tana=%=tan3{)° = a = 30°
AD 3043 /3 v3
= sinoa=sin 30°2%
= a=sin"! (1)
)
(if) We have from (i) a = 30° = cosa=cos30°= %
= a=cos (%)
(#if) (a) In right ABCD, we have
tanB!% = tanPB= 103\,0»"3 =\%=v"3
= B=tan'(¥3)
OR

(iii) (b) Letcos x=y = x=cosy
-l €cosy<l= -1<x<1 = Domain = [-1, 1]
D=y<n = Range=[0,7].

2. Read the following passage and answer the following questions.
In a school project Manish was asked to construct a triangle ABC in which two angles B and C are

(1 i
given by tan™ (3) and tan™ (3) respectively.

(i) Find the value of sin B.
(#i) Find the value of cos C.
(#ii) (a) Find the value of B + C.
OR

(iii) (b) Find the value of cos (B + O)

n

Sol. We have, tan™ (*) =B = tan B

LT ST

tan™ (—) = = tan C



g s 1 1
(1) ..SlnB:W—E
3 3

J12+37 10

(if) cos C =

o) 2 2
(i) (a) " tanB = 2,tarlC— 3

. B _ tan B+tanC
b f +C)_1—tanBtanC
1,1 5 3
=2 3 _ 6 _6_4
L LI 6175
23 T8 6
5 B+C:tan"(1):%
OR

(i) (b) *+ From (i) and (i) we have

1
sinB= —,cosC=
V5

J10
w ol B ,'f"_i=i
cosB=4/1-sin"B \"'1 5° /5
—=_ [ 9 1
iTE o a0, e =
sinC= y1-cos"C y 1 0 - V10

. cos(B+C)=cosBcosC-sinBsinC

V5 V10 57 V10 /50 /50
e e S T 1,
/50 7VE V2T A

CONCEPTUAL QUESTIONS

1. Write the principal value of cos™ (%) +2sin~! (%) k [CBSE (F) 2014]
Sol. We have, cos™ (%) = cos™ (cosg) = [ % € [0,7] ]
Ao, sin!(5) =i sin) = [+ g<l-22])

2

3
T
-%
JEEelag

i 1
cos™? (E) +2sin! ( 2 ) = 2(
[Note: Principal value branches of sin” 1 xand cos? x are I—%, %I and [0, t] respectively.]
2. Write the principal value of tan'1 +cos™ (—%) 0 [CBSE Delki 2013]

Sol. tan™1+cos™ (—%) = tan™ (tan%) +cos™! (cos(x = %))

=y ey T -1 2_“)
= tan 2(tz«m4)+cns (cos 3 ;
2T T 5 ol T
it Mamiital o e ST,
it 3 [ 46( 2,2)and 3 e [0, ]
_3n+8r 1lin
1 T 1R



3. Find the value of tan™/3—cot™(-3). [CBSE 2018]

wiod KN g3 - it (/)
dan' VB - (T - wst™3 )
dam’ Vs - a,sl"ﬁa
dan'yy + wpt -
- mmmmmf
2 tautie 4ptte - ”l"’

M- =~ T Sy
& a2
[Topper’s Answer 2018]
4 = sl 177
4. Find the value of sin sm(— T) , [CBSE 2020 (65/5/1)]
17r T
Sol. sin’’ sin(f—) =—sin'1(21t+—) 1%
8 8
T
=,E 14
[CBSE Marking Scheme 2020 (65/5/1)]
5. Write the principal value of cos™ (cos Lg[) 2 [CBSE Delhi 2011; (AI) 2009]
1 cos 7Y = cogl _5n )
Sol. cos (cos 73 )—cos (cos(ZIt 3 )
= 5my _ 51 i OE
=cos~ (cos 3 ) A I e{ﬂ,ﬁ]]
[ 7
6. Write the principal value of tan™ (&anT). [CBSE (F) 2013]
7y _ b
Sol. tan” (tan?)— tan™ (tan(n’+ 6))
haafe YK o e I T
= tan (tanﬁ]_é [ 66( 2,2)]
" . oaf . 4
7. Find the value of sin (smT) s [CBSE (AI) 2010]
. . an\_ ot af e T\ T i | o T
So0l. We are given sin” (sm ) (sm( ]] (smS)— 5 [ 5 E[ 57 2]
8. Find the value of sin™ -:os ) [NCERT Exemplar]
¢ o 3 31t) 1( n 3n ))
Sol. sin (cos(Sn * 5 )) sin” (cos 5 sin sm(2 =
. s o e R T
=sin” (sm( 10))_ 10 [ —106[—2,2]]
9. Find the principal value of cos™ ! [cos (- 680°)). [NCERT Exemplar]

Sol. cos™ [cos (- 680°%)] = cos™ [cos (680°)] [+ cos (- 8)=cos 8]
= cos™ [cos (720° - 40°)]
= cos ™! [cos (2 % 360° - 40°)] = cos™" (cos 40°)

o 27[ 0—2_1[
=40 or—g - 40 9 [0, ]



Sol.

Sol.

Sol.

Sol.

Sol.

Very Short Answer Questions

Find the value of sin™ [ ] [CBSE Sample Paper 2023]

sin™ [ 27r— = l 1
= sin” sm( 7) 7 1
[CBSE Marking Scheme Sample Paper 2023]
Write the value of tan™ [2 sin(z cos™ %)] : [CBSE (AI) 2013]
tan™! 29'111(2 cos™ i) =tan™! (2sin(2 X E)) -+ cos ™ A_x
2 [ o 2 6
et By a8 e e e B
= tan (25m3)-tan (2>< 2)—tan (v3)—3
" — F 2r W T A =
What is the principal value of cos cos—— | +sin™ | sin— id [CBSE (AI) 20111
eos ) sin (sin ) cos? cos 5 ) s (sn(x- ) [+ 52 (-53)
cos™ [cos 5 sin”"|sin—~ )= cos | cos 3 sin” | sin
n . T 2n
4z -1 lh e L e
= €08 (cos 3 )+sm (sm3) 3 +3
A : _rr
:3%:“ [.sm (sinx)=x foe[ 2,2]
and cos ™ (cosx) =x if x= [0,
437
Find the value of sin” (cos( ) [NCERT Exemplar]
. 3n
sin” (605(8”*)) w{eos ) =i (sn( 5 - 5))
n n T T
in”(sin(~75)) =15 b <=2 2]
Evaluate: sin™! |cos (sm (%))l [NCERT Exemplar]
We have,
sin 7! [cos (sin™ (\;—3” = sin! |cos (sin'1 (smg))]
o qlm E] B (E_E)
= sin s3| = sin sin 773
corfuz] 2 [ 32
=sm 6l =% & | 22
5 =
Evaluate : 3sin™ (—2) +2cos™? ( %) +cosH(0) [CBSE 2023 (65/3/2)]
¥



Sol.

Sol.

Sol.

10.
Sol.

1.

Sol.

' g b
= 3sin™ (SinZ) +2cos™ (COS*) +cos™! (E)

6
SO SR SO0 SO, . .
o 6 2 4 3 2
On+4n+6n _ 19n
N 1> 12
.oonf o BT s -1
Evaluate: sin sin =~ +cos” (cos7)+tan™(1). [CBSE 2023 (65/2/1)]
an
We have, sin™! (smT) +cos  (cosm) + tan”1 (1)
= in’i{ in(?r—£H+7t+tan’l(tan£.
=5 s 2 4)
- sin(s LT, S0, . L
B e 4 4 4 4
_ bm_3m
42
4 7
Evaluate : cos™ |cos - [CBSE 2023 (65/4/1)]
1 71 = b
We have, cos™ |cos =3 =c0s " |cos —27{—3
_ —1( E),E
= cos™ |cos 3| =3
po i e DI 4 37 4
Evaluate: sin sin—— +cos (cosT +tan™ (1) [CBSE 2023 (65/1/1)]
3n 3n
We have, sin™! (Sil‘l T) +cos™! (COS T) +tan™ (1)
=sin s (n—i) +cos™ ( o 3—“) +t ‘l(tanl)
=sin" jsin 2 cos™ | cos an 1
= sin” sin )+ cos” cos 5 an* (an 5]
=sin” | sin )+ cos™ | cos — an™ (tan
_m, 3 m 5t
L& oAl o
Find the domain of y = sin™ (x* — 4). [CBSE 2023 (65/4/1)]
Given, y=sin" (¥’ -4)
K B | — o
324%<5 —T —
¥23and ¥ <5 -5 =3 3 45

x<-y3,x=/3and-/5=<x=5

x€E [—\f"S,' = v'fj ] u [v"‘.3, \"’5 }

U uuuu

Write the domain and range (principle value branch) of the following functions:

flx)=ta ntx

T n
tan: (_E' E) —+ R is one-one and onto.

[CBSE 2023 (65/5/1)]

T
50 its inverse exists and is given by tan™:R — (75, E)'

. T W
Domain = R, range = (—2, 2)



12. Draw the graph of cos™ x, where x [-1, 0]. Also, write its range. [CBSE 2023 (65/2/1)]
Sol. Given function,

fix) = cosx, xe [-1,0]

Y
Whenx=-1 =f(-1)= cos’l(—l) = cos’t(cos M=
-1 ] my\_= i
Whenx=0 = f(0)=cos (0)=cos |cos E) gy
cos™! x % -
. Graph of f(x) = cos™'x shown alongside. 12
Tts is |2 TE]
range is |-, 7.
¥ 2 T 0 X
-1
e n
. Range of cos™ x is 5 11:].

13. Draw the graph of f(x)=sin"'x,xe

1 1
ey —2] . Also, write range of f(x).[CBSE 2023 (65/3/2)]
\.

v2
I} . e 1 1
Sol. Given function, fix) =sin” x,x e |- 7=
V2742
= f(_:l)i._l(_l)i._1(.(3))7£ ;
2 = sin 2 =sin” \sin{~rJ]= -7 :
| oty
1'_‘41__1(_x_n ! i5 itk Bt
and, }{‘V;Z)—Sm (Vri)—sm 5m4)— 2 | \‘—?—
i i e 3 GEEEER
Graph of f(x)= sin"'x, x e T e P I LoEiTe
v2© Y2 / !
' noT t .
=gin ! it e ) I 4
Range of f(x)=sin" x,x€ \-"2'»-"2]ls[ 4,4]. i e e
1 E tfl(ﬂ)i" ot sl
- Express tan™ | g o ) -— <x < inthe simplest forms.
[CBSE Sample Paper 2021, CBSE 2020 (65/3/1)]
n(3-2)
sin|=-x
2
Sol. tan'l(ﬂ)=tam’1 = 1
1-sinx 1 (£ )
- cos|{ 5 —x
e t(E E)
= tan™cot{ -~
==tan’! tan(£—£+£) =£+£ 1
- 2 4 2 4 2

[CBSE Marking Scheme 2020 (65/3/1)]

Detailed solution:

i
oyl EOEE ) - sm( 2 x)
tan (I—) I L e —

aci 1—cos(— —x )




Sol.

16.

Sol.

o)

Sol.

. Prove that sin™

= tan”!

L
= 2(05'1x,_— Sopad,
V2

(2xy/1-x%) [CBSE 2020 (65/1/1)]

I lex y= afof(8x l-n> ]
E _ler n- WS89 R L . W
, ® g=cor'n §EOLTy
____-? \5_ g‘\ﬁ Eacm;&\ -af ’Q)

e 2\"0 3?03-9

=20 [D‘few}g 9 o<9@<%]
— il &cnn_a - et et —
hmtsa ?fouqd )
T ey [ Topper's Anstoer 20201
Write cot™ (%), | x| > 1 in simplest form. [CBSE (F) 2013]
Vx -1
cnt'l( B i )
\"fxz =

Letx=sech = B=secx

E 1 5 1
Now, cot 1(7_) = cot ( ,—)

| ysec?B-1
= cot™ (L) = cot " (cotB) = B = sec”'x
tanB
inx+ /S T
Express sin™! (w),where 5 <x< 2 in the simplest form.
¥
— x(m]
7 7

r _1(s1nx cosx)

= sin 2 2

= sin™! (S'Lnxcos£+ cosxsini)

4 4
= sin l(sin(:vr+£))
4 —
. L %
_ (x +£) ey <xX< 1
: L BGE_E X
TaTactTatata

o<(a+X)<X
= <x4<2

| = (3)elod)e

=E T
2D



=4 X%
18. Prove that:3sin™ x = sin™ (3x — 4x"), xe o 2] [CBSE 2018]
Sol. _ _ i D
il 8. 55111*1-‘- ' (3% Yo?) _ﬁf‘ti:_i
a RHS . pun (Ax-ya) - 5 =
= &2 . - s&me& & |
" _ﬁ-.ctﬂx— o':::’n& ~— i £ =3
= &nt( 380 - yak©e) =
Pty % B
&3 (40 35) . 1 Bl s
| 3@ o i i} M W BB 65
| 3 &imh o 2 .
RHS = LHC 2 frr\ -'T] e_-('ﬂ, T
N Y a a
o ?m#‘ ’_‘}:_ =
 [Topper's Answer2018]
19. Solve for x: sin*4x +sin13x = — % [CBSE 2020 (65/3/1)]
Sol. sin4x+sin3x=-7
= sin™ (4x) = - - - sin " (3x)
= 4x = —sm(%-*- sin’13x)
=—cos (sin”! 3x) 1
= —dr=4/1-9x" 1
= 16%% =1- 92
= 2557 =1
= ;t‘2=i = :1:=Jrl
25 ~5
1
As sin? 4x +sin 3x < 0, x¢§ 1

So, x= —%
[CBSE Marking Scheme 2020 (65/3/1)]

Short Answer Questions

(136

8 4
1. Prove that: sin™! (E) +cos™! (g) = co P

[CBSE 2019 (65/4/2)]

8 .
Sol. Let sin™ (17) a = sina=-——
RN
af4)
wrfd)-

= sinf= ,\‘I.""Jl—(



Sol.

Sol.

Sol.

15 4
= cota = 8 ,cotB—3
_ cotacotf-1
Bloy; cob(e+F)= cota + cotB
154 . 80,
_8*37" _ 24~ _60-24_36
15 4 7 45+32 " 45+32 77
8 3 24

2 i 8 1[4 1/ 36
=  sin 1(ﬁ)+cos 1(§)= cot i(%) Hence proved.
4 2
Find the value of sin ( cos™ (E) + tan_l(g)) . [CBSE 2019 (65/2/2)1
4y 4 3
-2 ) = =— o
Let cos (5) o = cosa 5 L, sina 5
and tan” ( ) B = tanB——smB— =— cosf = 3—
13 V13
sin(a + B) = sinacosP + cosasin
=3,.3 .4 2 .9 ., 8 _ 17
S8 13 B3 © B3 by
Prove that: sin'l(ﬁ) =sin™ (i) +cos™! (i) [CBSE (F) 2012]
. 65 13 .5
- a0k 71(§)= R =3
Let sin (13) a,cos™ | = B = sina 13,cosB B
i 3 . /13y T2 . 4
= CDS&_V 1—(13), smB-\,l—(S) = cosa= 13/ sinf} = =
Now, sin(a + B) = sin@.cosp + cosa.sin B
5 3 124 15 48 683 163
== T+ - 2o T = =g+
BE BS R R Turhee (55)
Putting the value of o and B, we get
15 a3 (63)
sin” 3 cos™ 5 sin” P
Prove that: -1(i)+ > (E)“ "(E) [CBSE (A 2012]
rove at: cos 5 cos 13 cos 65
L4 ., 12
Letcos™ = = x, cos™! =y [x,y € [0,x]]

5 13
o coeret ey 2
CoST =, COsY =3
: LoEY : :
sinx =4/ l—(g) SSiny =4/ 1—(§) [ x, y € [0,n] = sinx and siny are + ve]
P
= sinx=gsiny =73

Now, cos(x+y)=cosx.cosy-sinx.siny

_4.12 3.5 =33
sl s Tm T T
= x+1=cos” (%) [ 65E[II]

Putting the value of x and y, we get

A 112 )
€os’ 5+cos 13 cos™ (65 RHS



5. Solve for x: [CBSE Panchkula 2015, CBSE 2020 (65/5/1)]

.o
sin(1-x)-2sin7l(x) = 2

Sol. B ER

S T —

L il - ﬁ&;ﬁéﬁ%@m

e ) = ;&m( ﬂ_tﬂsgynry
7IF (10 = ces( 2K %) -

T k=0
N — =&

y M_ . oI - oTSTwﬂCD

T
R

R Ty X
[ Pl R
L = P aeY) o
L oA=0 o A=l N )
| T - S E
U ohut A =l i e .
gl v e _
i Lm' L - nkonL - i
1; .8 .//2.’ "
=4 -2xa . o
| € R
1;" ﬂ, //
T

ke ST T ITopper's Anstoer 20201
3
& Sobve sonliun i) = sin(mt'lz) [CBSE Delhi 2017; (AI) 2013; (F) 2014; (South) 2016]

Sol. Given cos (tan_1 x) = s'm(co‘c_1 %)

b bud
= cos (tan'lx) = COS(— —cot™? %) = tan"'x = 3 cot™ %

= osinf = cos(f 9) ‘

2
~ & n
and tanx + cot™ x=5
L6 T 3 3
= E—Cot'lx=i—c0t'lz = cot'lx=cot_lz
3
=5 ==
Ty



1 2 4-y7
7. Show that: tan( 7 sin™! E) = T‘ [CBSE (AI) 2013]
13 — nm
Sol. Let sin 4—9 = sin B 3 [Asﬂe(—z,z)]
0
2tanE 3 . 2tanx
= 8 =— [ 51112x=1+t =
1+ tanZE an X
= 3-¢-3tz:1112ﬂ=i:§tan'1ﬂ =5 Stanzg—Stanﬁ+3=0
2 2 2
L gl 8tve4-36 . 6 _8+/28
e 6 E T
0 8+2/7 0 4+,7
= tan 7= 3 = t.an2 3
1 4838 k=T STy
= tan(zsm 4)— 3 - B=sin i
/1+
8. Prove the following: cos[tan™ {sm (cot™ x) \ 2+x [CBSE (AI) 2010]
x
Sol. LHS =cos [tan™ {sin (cot™ x)}]
Let cot'x=8 = x=coth
1
- g s " =
cos[tan™ {sin B}] = cos|tan I s ”
= cos|tan™ = cos|tan™
J1+cot’0 J1+2
1
Let tem'l,-—2 =q
V1+x
1
= 7 5 = tana = —2=tan2a
V1+x l1+x
1 sin’a 1 sin’a
Sy e = SHl=———+1
cos“a 1+x cos“a
2+22 1 — V1+a?
= cosa="T—
1+x"  cos’a V2447
[ 1+ aZ\_ 1+
= a=c05'l( i —I) = cosa= cos(cos - ) ,.'1 12 = RHS
Y iia2 Va+2] Va2+x
9. Prove that: tan” (-~ —)= r-mxe(-55) [CBSE Delhi 2012, 2018]
1+sinx 4 2’ 2 2 =
B _1f__COSX
Sol. LHS = tan [—1 . S_mx)
A . x. X
sm(E—x Zsm(z—i)cos i
= tan™ — o %" tan”! Te——
CL o X
1+cos,(2 Jr) 2cos (4 2)




< T x 1 @ 2b .
10. Prove that: tan(— +—cos —) + tan(— - —cos —) = — [CBSE Delki 2017; (AI) 2008; (F) 20101
4 2 b 4 2 b a
n, 1 aa a4a
= —+— + =
Sol. LHS tan( g Tpcos b) tan(4 o cos b)
T b8 1 g4
= tan(z+ x)+ tan(z - x), where x = Ecos 7
i n
B tanz+tanx . tanz—tan:r _l+tanx  1-tanx
- T T +
1- tan tanx 1+tan—.tanx 2k LFtx
4° 4
I tan:\')2 +(1- tzmx)2 _EE tan’x+2tanx+ 1+ tan’x — 2tanx 2 tanzx)
1-tan’x 1-tan’x 1-tan’x
2 2 2 -rcos(coslx) = xif x €[-1,1]
~ cos2x - 14 Here Ze[-1,1
cosz( cos” b) cos(cos b) b [-1.1]
2 _ 2
= % == =RHS
b
/14+x—y1- w 1 1
11. Prove that: tan™! (#) = os Ny e i £ [CBSE (AI) 2011, 2014]
Yl+x+yl-x 4 2 ¥2

Yitx-y1-x )

Sol. LHS ‘—‘tarfi( P
v1tx+yl=x

M+x-yl-x Jl+x-y1-x
= ta _1(V Rl xw,.--- - —-) [Rationalize]
T+x+y1-x V1+x-y1-x 1
- _1(2—2\;‘17x)7 _](17\-=’i"7_x2') F EE
=tan = tan
[ 1+x—-1+x X T 0 T
oy < sin—
Putx=sin® = O=sin'=x = sm( 4)_511'\ e
o n n
gash v PR o gl
=i _l(l—ccvse)7t L 2Zem = 15
— sinf | " Z'E [] x<9<n
SmZ.COSZ = _§7571
6y 8 1 1/m ] T T
s 1 o P W SO e | v [ m T
=tan (tanz) gl 2sm x 2(2 cos x) = ZE( 57 2)
o R | 4 a1 o T
= —_ = e + oy R
g s X RHS < cosTxtsinTa =

Jirwa+/i=aaE) _ "
) = E, x€E (D, ?]
[CBSE Delhi 2011, 2014; (AI) 2009; (F) 2016]

12. Prove that: cot™ = = - —
y1+sinx—41-sinx

e

Y1+sinx +1- smx) (0 n]
(SARA
J1+sinx —y1-sinx 4

Sol. LHS =cot” ( (Given)

e ( cosx/2+smx/2) +\(cosx/2 sinx/2) )

(cosx/2+ smx/Z] —y/(cosx/2- smx/Z)

X 3
, C082 +sin— |+ C“SE_S“"E 1
cosx +sin | u:os*—sini J
2 2 2 2

ke o o e o e e e i i i . . e . . . e e e —— ]



25 t,,((cosx/2+s‘mx/2)+(cosx/Z—sinx/Z))

(cosx/2 +sinx/2) - (cosx/2 —sinx/2)
_ . qfcosx/2
ok (sinx/z

) = cot™ (cotx/2) = % = RHS

Questions for Practice

B Objective Type Questions
1. Choose and write the correct option in each of the following questions.
(i) Which of the following corresponds to the principal value branch of tan™ x?

n T T n nom
@ (-53) oL  o(ZHe wewn
- a1 af 1 a1 ; N .
(if) The value of tan™ (1) + cos (— 7) +sin (— 5) corresponding to principal branches is
3n T n 3n
@ 4 & 5 © @ —
-
(iif) The principal value of sin™ (%) is
2n b 4n 5n
@ —3 ® 3 © 5 @ 3
(iv) The value of tan (sin” %) is
@ 2 & = @ Ao @ e
a ¢
V1+22 V1-42 * -
(v) Principal value branch of the function sin™ x is
L Tom
@ [0.7] o33 o33 @ ©n
(vi) Domain of cot™ x is
T T X
@ (-53) ) (-0, ) @[55 @ ©,7)
(vii) Which of the following is the principal value branch of cosec™ x?
- bLs -1 T - T
® (F3) o od-{3  ©[EF o [3-3]-0
(viii) The value of tan™ (Zsin g) is
bid T T
@ & ® 5 © 5 (d) =
u Conceptual Questions
2. What is the domain of the function sin™ x? [CBSE (F) 2010]
3. Write the principal value of cot™ (~/3). [CBSE (AD 2010]
4, If4cos™ x +sin”! x = m, then find the value of x.
5. Evaluate: tan (tan™" (—4)). [NCERT Exemplar]
6. Write the principal value of cos™ (%) - 2sin”" (7 %) . [CBSE Delhi 2012]

7. Write the value of sin (cot™ x).

# Very Short Answer Questions
8. Find the value of sin (2 sin™" (0.6)).



9. Show that sin™ (2xy/1- 22) = 2sin'x, 7%5 et
v2
1
10. Find the value of tan™ (1) +cos™ ( ) +sin” (— E) corresponding to principal branches.
&
11. Write the simplest form of tan™ (ﬁ |x|<a.
Vva —x
12. Write the principal value of tan /3 —cot 1 (=y/3). [CBSE (AI) 2013, CBSE (Delhi) 2018]
8 Short Answer Questions
13. Prove that: cos(sm 13 ot ) . [CBSE (AI) 2012]
5 2 5,13
R . e
1+ +/1-
14. Prove that: tan™! (M) =X i, wherem < x < o [CBSE Sample Paper 2016]
Vitcosx—y1-cosx) 4 2 2
15. Prove that: 2sin™ (%) ~tan™ (%) =5 [CBSE (East) 2016]
16. Find the value of x, if tan[sec'1 (%)} = sin(tan™2), x> 0. [CBSE 2019 (65/3/3)]
17. Write the principal values of cos™ (cos (680°)).

18.

19,

20.

21.

22,

23.

Prove that sec” (tan™ 2) + cosec’ (cot™ 5) = 31.

s
Solve cot'x + tan™! 8 = 5 for x.
: afl oo 4 2
Find the value of 2cos (E) +2sin (_E) —cos™ (-1).

Find the value of s'm(Z tan™ %) +cos(tan™ v/3).

Find the simplified form of cos™ (%cosx +%sinx) ,where x € [— 3:, %]

x
Write the simplest form of tan™ ( 72 ), |xl<a.
J-

24, Ifsin™ x+sin™ y +sin™ z = 7, then prove that xvfl -2+ yv"‘:l = _1,'2 + zv"“l = 2xyz.

25. Iftan'a+tan'b+tan" ¢ = m, then prove thata + b + ¢ = abc.
Answers

1. () (@) (i) (@) (iit) (b) (@) (b) @) () (@) ()

(i) () (uiti) (b)
3
2 i<yl 9" 4. 5 5. 4 .« =X .
6 2 3 J+22
8. 096 . =% 1. sint > 12 I w2 17. 40°
. 0. - 2 . sin” o -5 3 :
37 -1 'i) X

19. 8 20. 0 2i. % 22. tan (3 ~x23. sin (g)



