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INVERSE TRIGONOMETRIC

BASIC CONCEPTS

Principal value branches: Since trigonometric tunctions being periodic are in general not bijective (one-
one onto) and thus for existence of inverse of trigonometric function twe restrict their domain and co-domain
to make it bijective. This restriction of domain and range gives principal value branch of inverse trigonometric

function which are as follows:

| _ Range
Functions Domain (Principal value branch)
y=sin ' x -1, 1] _th" ?2t ]
= cos T x [=1,1] [0, =]
B = o ke | W

y = COSeC X R-(=11) \ 2~ 2‘ 0]
= sec! x R=(=1,1) [0, =] _{%}

o g

y=tan x R ( 2% 2 )
y=cot ' x R (0, )

The value of an inverse trigonometric function which lies in its principal value branch is called the principal
value of that inverse trigonometric function.

Properties of Inverse Trigonometric Functions

1. (i) sin"'x+sin~y= sin'l{xﬂ+ yy'1-x2, if-1<x,y<landx®+y” <1
(i) sin~ x - sin‘ly = sin'l{xm — ym}, if-1 <x,¥y <1and ¥t 4 yz <1
2. (i) cos™x+ cc}s'ly = cos™ Xy - \/1 — xz‘/l — yz}, if-l <=x,y<landx+y =0
(i) cos™ x —cosy =cos [xy + V1~ xz\/l— e, if-1<x,y<landx <y
3. (i) tan 'x+tan 'y = tan” ( 1x_+;; ), if xy <1
(i) tan~tx - tan'ly = tan‘l( - y ), if xy >-1
1 .y
1 1
4. (i) 2sintx=sint(2xy1-22), B+l p
(i) 2cos x =cost(2x?-1), if Q<]
(iif) 2tanx = tan_l( : fxxz ), if-1<x<l1
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| 1 1
5. (/) 3sin™! x =sin™ (3x —4x?), if -5 g S
¥ -1 -1 /443 i 1
(ii) 3 cos™ x =cos™ (4x° = 3x), if > = rx=1
B3x—x° 1 1
11 3tan‘1x=tan_]( ), if ——<x<—=
) EEre) BT
2%
6. (i) Ztaﬂ'lx=sin‘1( 2), i1 £ e
1+x"
(.
(if) 2tantx — CGE_I( 2), if0<x <w
I+
i x -
7. (1) sin”' x = cos™ (~,f 1- xz) = tan‘l( . )
Vi=x
Al =af 1 1
= CDi'_l( 1-x ) = sec_l( > ) = cosec™ (—)
X ] — X .
i 1 ;] 3 q({vl-= i
(i) cos™'x=sin" (y1-x _)Ztan -
cot™ ( = ) ec”’ ( : ) cosec” ( 1 )
— =g _— = g
1—% V1—E"
¥ 1
(i) tan™'x = sin-l( ) = cos ™" )
V1+x? V1+x°
1 V1+x°
= cot™ (;) = sec” ! (13 j s xz) = c:ﬂsec"l( " )
Important substitution
Expression Substitution
a + x° x=atan O or x =acotB
a —x" x=asmb or x=acos 0
X = x=asecH or x =acosecH
E =
i or o2 X =ucos 26
d— X a+Xx
MULTIPLE CHOICE QUESTIONS
Choose and write the correct option in the following questions.
- ;
1. The value of tan™' (v'3)+cos™ (—E) corresponding to principal branches is
[ T
@) -7 (b) O (c) m (4) 3
2. The value of cot (sin™ x) is INCERT Exemplar]

y1+x° 1 /1 -2
@ O o © ~ @ ==
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10.

1L

12.

13.

14.

15

16.

The value of sin™ (CUS%) is |[NCERT Exemplar]
1’ 5T 57 7T
@) 3 (b) 5 (€) =3 (4) 7%
Let 6 = sin”'(sin (=600°)), then value of 0 is
T T 27 —2T
@) 3 (b) = () =~ (d) ——
: 2y
The value of the expression 2sec '2+ sin™’ (E) is INCERT Exemplar]
T 51 | 7T
(@) = (b)) —- (©) = (d) 1
The value of tan” (sec™ 2) + cot” (cosec™ 3) is
(a) 5 (b) 11 (c) 13 (d) 15
The domain of the function defined by f(x) = sin yx—1 is INCERT Exemplar]
(a) [1,2] (b) [-1, 1] (c) [0, 1] (d) none of these
S B
The value of cnt[cns_l (-2-5-)} is INCERT Exemplar]
25 25 24 7
@) —7 () =~ () 52 (4) 1
sin (tan™ x), | x| < 11is equal to
X 1 1 X
a b C d
(@) T (V) o (c) g (d) T
If cos'a+cos™ B+cos™'y =37, then a(B+7v)+B(y+a)+y(a+p) equals
[NCERT Exemplar]
(a) O (b) 1 (c) 6 (d) 12
tan' /3 —sec 1 (- 2) is equal to
T T 27
(@) m (b) - 3 (c) 3 (d) &N
The value of sin[cot {tan(cos™ ¥)}] is
(@) v1-x° 1) 1 (c) x (d) x*
If 6 =sin " (sin 600°) then the value of 0 is
T y T ﬁ 21
@ = v -2 (©) 0 @) 2
=23 77[] ?
€oS ~|COS ——| is equal to
/T om T e
@ % ®) = © % @ =
o _1( l) ‘ 1
sSin 3 —-Ssin |- 3 1s equal fo
1 1 1
@ 5 O © (@) 1
tan™ y’:3 — cot™? (-x-/ 3) 1s equal to
T
(@) () -5 (c) O (d) 2v3
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17.

18.

19.

20.

21.

22,

23,

24.

25.

26.

27

28.

29,

30.

31.

30

The domain of y = cos™ (x* - 4) is

(@) [-1,1] 0) [-V5,-v3]n[V3,/5]
() [-v5,-v3]ulV3,V5] (d) [0,7]
The domain of the function defined f(x) = sin™ x + cos x is
(ﬂ) ¢’ (b) (— o, D':‘) (C) [_1r 1] (d) [Of TJ:]
The value of sin (2 sin™" (0.8)) is
(a) sin1.6 (b) 1.6 (c) 0.96 (d) 4.8
sin” (sin 5) > x* — 4x if
(a) x=2-y9-21 (b) x=2+4/9-2m
(c) x>2+4/9-2n d) xe(2-y9-2m,2+4/9-2n)

" - _ 3 : ;
If sin"'x+sin 'y +sin”'z = T:rc and f(1) =1, f(p+q) =f(p).f(,V p, q €R, then

Q. fQ , _fG) ¥Tyr2

FTERYT T , )@ 4 0 equals
(a) 2 (b) 1 (c) O (d) 3
If #=cot! J/tanu - tan /tan o, then tan (% -- %) is equal to
(a) ytan o (b) +cota (c) tan « (d) cota
If cos'x > sin'x, then
(a) Lf::::£1 (b)U’EIﬁiL (c)—li;v.:::L (d) x>0

/2 V2 y2
If f(x) = sin”' x, then domain of f(x) is
(@ x=lorx=-1 (b -1=x=<1 (c) x=1 (d) None of these
The domain of the function y = sin™' (-x%) is
(a) [0, 1] (D) (0, 1) (c) [-1,1] (4) 0

1 1 xX+y

If ax +b{sec(tan " x)} = c and ay + bisec(tan™ y)} = ¢, then T~ -

2ac ac 2a¢ a+c
@) 72 ® 5 © = @) 7
If a =tan™ {tan(%‘)} and B8 =tan™ [— tan(zTn)} then
(a) 4a=38B (b) 3a =48 (c) a=8 (d) none of these

ol ~ /3

The value of expression tan( o B ;CGS = ), where x = %2 1s equal to
(a) oo (b) 1 (¢) -1 (d) none of these
Domain of cos ™' [x] is
(a) [-2,1] (b) (-1,1) (c) [-1, 2) (d) None of these
Let f(x) = sin 2x + cos 2x and g(x) = v~ -1, then g(f(x)) will be invertible for the domain

T 7T T T T T 7C
(a) x & 55 (b) x “ g8 (c) x e “ 11 (d) xe O’Z
The domain of sin™ [x] is given by
(a) [-1,1] (b) |-1, 2) (c) -1, 0, 1} (d) None of these
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32.

% 1 T

54.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

If sin (7t cos x) =cos (7t sin x) then x equals

1.3 1 a3 1.3 1 .13

(a) 5 sin (D) 5y Cos (c) 4 SN (d) > COs
1
If cos'x - cnﬁﬁlé =, then 4x° - 4xy cosa + yz is equal to
(a) 4 (b) 2sin2a (c) -4 sin’a (d) 4sin’a
3sin x + 4 cos x = y* = 2y + 6. If x, y are its solutions then which of the following is true?
_ o B (i)
(a) y=1 (b) x > —tan |3
=2 _tan (%] d) All of th

(c) Iy~2~t3n 3 (d) of these

If (cot™ )% =7 (cot™ x) +10 > 0, then x lies in the interval

(a) (cot 5, cot 2) (D) (= oc, cot 5)U (cot 2, o)
(¢) (—oc,cotb) (d) (cot 2, )
. =]
The domain of f(x) = 51111: - 1S
(a) [-1,1] (b) {0} (c) [-1,0) (d) None of these
wleeE 8
Let f(x) =¢"™ 'sin{v+3 ), then f(Tx) equals
. Br s x
(a) e12 (b) e 18 (c) e18 (d) e12
If |- %, %} the solution of the equation log Sinu(cusze - sin”0) =2 is given by
@ 0=sin?(-75) @ 0=st() @0 @ 0=tant =)
a) f =sin /3 1) 0 =sin (\@ c) O =nn ) B=tan™ "
| | ; 37T
If sin"'a+sin™'b +sin"'c = TS and f(2) =2, flx+y) =f)f(Y)V x,y € R, then
, _ (Hf{!] _b.f{tl] .Eﬂﬁ})
f2) (4) (6)
al'? + /W & 116 _ 3 @ 3 @ 4 O equals
(a) 2 (D) 4 (c) 6 (d) 8
If sin"' (x* = 7x+12) =nm, ¥V n € Z, then x equals
(a) —4 (b) 4 (c) =3 (d) None of these

The value of x satisfies the inequality [tan™' x]* - 2[tan™" x] - 3 <0, where [.] represent greatest
integer function, then x lies between

(a) [-tan 1, o0) (b) |-tan 1, tan 3] (c) \— %,. tan™ 3] (d) \— %, tan 1‘
cos” CUS((— %)?‘E)] is equal to

17T 137 31 177
Which of the following is the principal value branch of cos * x?

—T T T
@ [T75 ®) (0,7 © 10, 7] @ ©,m-{F}

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

@ (F3) ® 0m-{5} © -55] @ [Z 2]
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

32

The value of sin™ \EDS ( 33;: ﬂ is
—/T T
) = © 15
The domain of the function cos™ (2x -1) is
(H) [Of 1] (b) [_ 1.-' 1] ( ) (_ 1: 1)
The value of cos™ (CUS%‘TE) 1S
i 3 I
(@) 5 (b) =~ (€©) —=-
-1 e P .,
The value of 2sec” " 2 + sin (E) 1S
T 5T
(@) = (D) = (c)
The value of cot -1(l) i
e value of cot |cos™| 5= )| is
25 25 24
@) 57 (0) =~ () 55

The number of real solutions of the equation 1+ cos 2x =2 cos™

(4) O (b) 1 (c) 2
The principal value of Sin-I% is
T S — 1T
(1) = (0 5 ©) &
The principal value of cosec” 1(-1)is
—~ 1 T
(@) —— (b) O ©) 5
The value of tan™' (y/3) + cot™ (-1) + sec™ (':—3“) is
\
-7 117 o
@) =7 ) 75 (©) 3
af - . af-1 -1 .
The value of 2 cos (T) + 2 sin (T)—CDS (=1) 1s
T
(@) 0 ® = (€ =
The value of sec” ( T:T)
27 47
(@) = (0) =~ (€) =3~
The value of cos™ (~1) + sin”}(1) is
—3:rt
(ﬂ) (b) 2 (C) T
STT ;
The value of cos™ (cn s |+ sin” (Sll‘l—) 1s equal to
i 107
(@) O b) & (€) —3—
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(cos x) in [ 5

(d) oo

(d) Both () & (D)
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| 1 *,,,”E
58. The value of cnt[Esin' I '

5| i
(@) 1 (b) % © V3 (@) 0
59. The value of Sin'l{—(%) + cos™ —(%)}+ cot™ (=/3) + cosec” (v2)+ tan™ (-1)
= sec‘l({E) equals | |
@) ®) o © =& @ %
60. The value of cos™ (2_1‘: -1),0 <x <11s equal to
(u) 2 cos™ x (b) 2 sin~ x (¢) -2 cos™ x (d) ™+ 2 cos L x
Answers
1. (¢) 2. (d) 3. (d) 4. (a) 5. (b) 6. (D)
7. (a) 8. (d) 9. (d) 10. (¢) 11. (b) 12. (¢)
13. (b) 14. (b) 15. (d) 16. (b) 17. (c) 18. (c)
19. (c) 20. (d) 21. (a) 22. (a) 23. (c) 24. (b)
25. (c) 26. (c) 27. (a) 28. (b) 29. (c) 30. (1)
31. (b) 32. (a) 33. (d) 34. (d) 35. (b) 36. (d)
37. (b) 38. (b) 39. (a) 40. (D) 41. (a) 42. (b)
43. (c) 44. (d) 45. (d) 46. (a) 47. (a) 48. (D)
49. (d) 50. (a) 51. (a) 52. (a) 53. (d) 54. (a)
55. (b) 56. (d) 57. (a) 58. (c) 59. (b) 60. (2)

CASE-BASED QUESTIONS

Choose and write the correct option in the following questions.

1. Read the following and answer any four questions from (i) to (v).

Two men on either side of a temple 30 melers high observeils top at the angles of elevation o and
B respectively. (as shown in the tigure above). The distance between the two men is 40+/3 meters

and the distance between the first person A and the temple is 304/3 meters. Based on the above
information answer the following: |[CBSE Question Bank]

Answer the questions given below.
(i) /CAB=a =
2 1 V3
N, o . e B | oo |1 X
(@) sin ( «@) (b) sin ( 5 ) (c) sin” (2) (d) sin ( > )
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(ii) LCAB=qa=

@ cos™ (<) () cost (%—) (¢) cos™! @) @ cos™ ()
(iii]) LBCA==
(@) tan™ (]—) (b) tan~1(2) (c) tan™ (L) (d) tan™'(y/3)
2 \V3 |
(iv) ZABC =
T T T T
(@) (b) & (€) 5 (d) 3
() Domain and Range of cos™ x are respectively
@ L1),0,1  ®-L1,0m1  (@L1,00 @ (-1,1) -5
Sol. We have, ]
30m
o p

30 v3m D 10 v3m C
(i) Now in AABD(right angled)

B 1 =3 tana=L=tan30°

tanq =

AD 3043 3 V3
—> g= 30"
=% Sinﬂ:Sil‘l?)UD:%
. _1( 1 )
— a=sin"|~
Option (b) is correct. | /3
(ii) We have from (i) a =30° = cosa=cos 30°= TN
—— ( V3 )
= (=005 T
Option (c) is correct.
(i77) Inright ABCD, we have
BD 30 3
tanB=——= = tanf-= -—=,/3
DC 0/3 V3

= B=tan" (v3)
Option (d) 1s correct.
(iv) In AABC, we have,
/ZABC + /BAC + ZACB =180°
— ZABC+a+PB=180° = ZABC +30° +60° =180° [From (iii) B = tan' (\/g) = 60°]
= LABC =90°
= ZLABC= %

Option (c) is correct.
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(v) Letcos'x=y = x=cosy
-1 <=cosy<1=> -1=x=<1 = Domain = [-1, 1]
0<y=n —  Range = [0, n].
Oplion (c) is correct.

2. Read the following and answer any four questions from (i) to (v).

A Am A 20m B

The Government of India is planning to fix a hoarding board at the face of a building on the road
of a busy market for awareness on COVID-19 protocol. Ram, Robert and Rahim are the three
engineers who are working on this project. “A” is considered to be a person viewing the hoarding
board 20 metres away from the building, standing at the edge of a pathway nearby. Ram, Robert
and Rahim suggested to the firm to place the hoarding board at three different locations namely
C, D and E. “C” is al lhe heighl of 10 melres [rom lhe ground level. For lhe viewer A, lhe angle ol
elevation of “D” is double the angle of elevation of “C” The angle of elevation of “E” is triple the
angle of elevation of “C” for the same viewer. Look at the figure given and based on the above
information answer the following: | CBSE Question Bank]

Answer the questions given below.

(/) Measure of LCAB =

(a) tan™(2) (D) tan_1(%) (¢) tan"'(1) (d) tan"'(3)
(i7) Measure of ZDAB =
(3 4 af A =
() tan (Z) (b) tan™'(3) (&) tan (5) (d) tan™'(4)
(iii) Measure of LEAB = |
(a) tan!(11) (b) tan™13 (c) tan'l(%) (d) tan™} (%)

(iv) A’ Is another viewer standing on the same line of observation across the road. If the width
of the road is 5 meters, then the difference between ZCAB and ZCA'B is

4/ 1 a1 (2 ik’
(a) tan 1(5) (b) tan l(g) (c) tan 1(§) (d) tan l(ﬁ)
(v) Domain and Range of tan™ x are respectively
(L E) -, (__E E) | E)
@ R, (-35) OFK(-3F)  ©R(-53 @Rr0.3) ¢
Sol. Let LCAB = a, theretor ZDAB =2a and £ EAB = 3a.
(i) Inright AABC, we have L
BC 10 1 o
tana = = =
AB 20 2 A 20 m g
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_ _1(1')
— o = tan 2

| 1.0
= Z/CAB=tan™ (;)

Option (D) is correct.
(i) We have, tana = % (from (7))

2t -
b D=,

1
2
1—tan’a 1_l
4

taini m:é:%
4
4
= 20 = tan 1(3 20
A A 10
- ZIDAB=tan l(g)
Opltion (c) is correct.
(ii1) We have, tanu.=%
_ 3
oy, B 3tana - tan” o
1-3tan"
1 /1Y
. 3”5‘(2)
B 2
- 3x(2)
3o
%_% ?1 11 11 § e i
tan 3a = - 3 = T = 3 xﬁi=?
4 4
11 11
3¢ -=tan 1(7) — ZEAB=tan 1(7)
Option (d) is correct. -
(iv) Let LZCA'B =
We have, In A'CEB
— BC _ 10
A'B 20+5 10 m
10 2
= tan B = = =T
. F3 ol
/2
= PB=tan (E) Al 5m A 20 m B
! -1 2 s 1 |
— ZCA B=tan g) and we already know ZCAB = tan —2‘)
I § 2
/CAB - /CA’'B=tan™" (—) —tan (—)
2 5
- | ) 2 (5-4
] 2 5 ] 10
= tan 5 |~ tan B
1+ P
L 3 5 10
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- (L)
L ST
Option (a) is correct.

-1

T T T T
(v) Domain and Range of tan™ x are respectively (—oc, oc) and (—3, E) .c R, ( 5 E)

Option (c) is correct.

ASSERTION-REASON QUESTIONS

In the following questions, a statement of Assertion (4) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices.

(@) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.
(c) Aistrue but R is false.

(d) Ais false and R is also false.

1. Assertion (A) : Domain of f(x) = sin”! x + cos x is [-1, 1].

Reason (R) : Domain of a function is the set of all possible values for which function will be
detined.

2. Assertion (A) : Functionf:IR —IR given by f(x) = sin x is not a bijection.

Reason (R) : A functionf:A — Bis said to be bijection if it is one-one and onto.

I8
3. Assertion (A) : Principal value of tan~' (=v/3) is 3
1 T T B ; T T
Reason (R) : 'R —> (_E" — | so for any x € R, tan™ (x) represent an angle in { ——, 5 -

4. Assertion (A) : sin' (=x)=-sin" x; x € [-1,1]

Reason (R) : sin': :[-1,1] = \—— —| 1s a bijection map.
Answers
1. (a) 2. (a) 3. (a) 4. (b)

HINTS/SOLUTIONS OF SELECTED MCQS

1. We have,

1 T T
tan™! (f ) + cos 1( ) = tan (tang)-!- cos” (-— CDE_)

2
( - )
+cos | Cos 3

Tt

—+c05
3

TE) T
COb = —
3

3

T 27t ~ 3n
+
% 3 3

Option (¢) is correct.

=g,

2. Letsin™ x = 0, then sin B = x.

1 . 1
— cosec O =— — cosec 0 = —
X 1‘2
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1
— 1-|-u;:0’r2f§fl=—2 = cotl =
X X

Option (d) is correct.

o z),. A, (1_3)),- -1(' - 7_ﬂ)=7_ﬂ
3. SIn (ccrag; SIn (am 57 S1N 511118 18

Option (d) is correct.
4. 06 = sin™ (sin (- 600)) = sin™" (-sin 600)
= —sin"! (sin 600) = —sin~' (sin (2 x 360 — 120))
= —sin™! (-sin 120) = sin™! (sin 120°)

e (_@)zﬂ
= sin 5 3

Option (4) is correct.

5. We have,
1 . T\ & f T\
2sec (2) + sin_l(—) = Zsec'l(sec(—))+ Sin'l(sin(—))
2. 3/ 6/
B 2XH+H_2H+H_5H
- 3 6 3 6 6

Option (b) is correct.

6. tan® (sec!2) + cot’ (cosec™ 3)
Let sec'2=0a = seca =2 cosec” 3= B= cosec3=3
. tan? (sec™ 2) + cot? (cosec™! 3) = tan” () + cos® (B)
= sec” o — 1+ cosec” B—1 =sec” o + cosec” -2
= 4+9-2=11
Option () is correct.
5. flx) = sin! yx -1
= O 1.€1 =51 £ <2 [- ¥2-120 and -1 Syx-1=51]
x €1, 2]

Oplion (a) is correct.

-1 7')
8. CDt(CGS (25)

e R 7
Pul cos l(g)zu::msa: 5

49 _ /625-49 _ /576 _ 24
625 625 /625 ~ 25

C ot g =S0sa 7/25 _ 7
e sina  24/25 24

= SsIN0O = \/1—-{2052&:\/1—

cos‘l( : )

cot E

Option (d) is correct.

9. Lettan'x=o=tano =x

—> sec 0. = Jl+tan2a=v1+x2

38 | Mathematics—=XIl: Term-1



— COS O = !
J1+22
1 /1+x2—1
: 2 o - =
SN o = \/1—-(:‘:‘:15 UI-—\/l—"l_'_l_z“‘v 1+ 2

5
1f1+:r2

; E: ; X
. sin (tan™! x) = sin (o) = >
1+x
Option (d) is correct.
10. We have, cos™ o + cos™! B+ cos™ e 3

We know that, 0< cosTx<m

cos T o+ cos B+ cosTy=3n

If and only if, cosa=cos ' B=cos y =1

= sT=a=p=vy — -l=a=0p3-=
= :B = -1
a(p +7v) +[3(’y-|-{:1 +v(a+p) =-1(-1-1)-1(-1-1)-1(-1-1)
=2+24+2=0

Option (c) is correct.

— ' Tt [
11. tan”! s/B = tan'l(tan —) = —

3 3
- - T " T
sec™ (- 2)=sec™ (~ sec 5)  =gec™! (SEC(H ~ E))
- ( 2n ) _2n
sec 3 3
o gl JB ey my B 2T T
. tan' /3 —sec (- 2) 33 3

Option (D) 1s correct.

12. Let ::05_1 x=0

1

-
= x=cos 0 = SE‘,CGZE = tan B=x/Sec‘"9-1

1 1 5
=} ta_nﬂ=\/—2—1 = tanﬂ=; 1=-x"
X

Now, sin[cot™ '{tan (cos ' x)}] = sin[cot™ {tan 0}]

cot_ljla.Jl 5 }

cat'l{ S, \/1—5111{32}

Again, let x = sin @ = sin

1 | COS O }
cot ,
sIn &

=sln & =X

= Sin

= sin [cot™ (cot a)]

Option (c) is correct.

13. sin~'(sin 600)° = sin™*|sin (540° + 60°)]

. I
— 51N+

3

o
— sin

— sin™! [sin( 3+ %)
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14.

15.

16.

17.

7T

= sIn = —
3

fal-3

Option (D) is correct.

cos” ( cma%) = cos (CUS(ZH - Z—E)) = cos ! ({:05%)
:5% S%E [0, ]

Option (b) is correct.

SN %~ sin ! (- %) = sin %—~ (-* %) [ sin”’ (- %) =
= Ein(% +%) = Biﬂ% =1

Option (d) is correct.

-~tan™' (V3) — cot™ (= 3)
= tan"" (v/3) — (1 — cot™ (v/3))
= tan™" (@ )— T+ cot™ (\/g)

:tan‘1(~/§)+cnt‘lcﬁ)~ﬂ=%*“:“%
Option (b) 1s correct.

Given, yZCDS_l():E—é)

= cosy=x2~4

=5 13wl ] [c-1<cosy<1]
= -1+4<x*-4+4<1+4

= §< 5 <5

= x*>3and x* <5

= x*-3>0and x*-5<0

Now, x*—3=> 0= x" - (¥/3)* =0

(x+v3)(x-v3)=0
(x++v/3)=0,(x-v3)=00r(x+y/3)<0,(x —/3) <0
x2 =3, x=y3orx<-y/3,x<43
x>y3orx<-y/3

x € (- o0, —{/3] U[V'3, o0) e (i)

Apain, o* =5 Ei=a*~{{5)*<0

(x+v/5)(x - y5) <0
(x+4/5)=0,(x-+v/5)<0or (x++/5) <0,(x-v5) =0
xﬁmJg,xiﬁnrxﬂmﬁ,xEJg

~/5<x <5 or x <—-45,x>+/5 not possible
xe[-v5, /5] .. (i)

! JoL 4 U

L0 4 !
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18.

19.

20.

21.

22.

(i) and (if) x € {(- 00, —/3] U [V3, )} N[-v/5,v5] = x € [-v/5, —v3]u[V3, V5]

Option (c) is correct.

The domain of cos function is R and the domain of sin™*is -1, 1|
= The domain of sin™ x +cos xis RN [-1,1]=[-1,1]

Option (c) is correct.

Let sin™(0.8) = 0= sin 0 = 0.8

= cos0=4y1-sin’0 = cos0=4y1-(0.8)°

= cosf=y1-064 = cosb=40.36

= cos0 = 0.6
~.sin(2 sin™ (0.8)) = sin 20 = 2 sinf cosf = 2x 0.8 x 0.6 = 0.96

Option (c) is correct.

= lrad=57.75"=5 rad = 288.75"

= > <h< > sin” (sin 5) =5 -2m7

Now, *." sin"(sin 5) > x* — 4x

=55 — O > x? = dx =>IZ~=4I+(2H—-5)-‘CU

=50 —J 0~ P <x-:.:2+\/9—2?t)

xP—4x+(2n=-5)=0
,::sx—-fli,/‘? S

S (Z-w9 35,2 +9 =27)

Option (d) is correct.

L L —_— L] L] —_— L] —_—— " — SH
Since, -1 < sin lx<1 and given sin Ly +sin ly +sin"tz = B3
. ‘_1 o - —1 o [ | _.1 e ?[
— SIn "X =S8N "y =8N "Z= —-2

= x=y=z=1
Also, " f(1)=1
and f(p+q)=f(p) f(@V p, g€ R, then
= f2)=f1+1)=f1) .f(1)=1x1=1
= f3)=f2+1)=f2) fA)=1x1=1

X+ty+tz 1+1+1
Now, x/+y/@+ 2/ (1) 4 S I N T
3 3
*3"1+1+1 _3”3_3H1—2

Option (a) is correct.

Given 1 = cot ™ (Ytan a) - tan™! (ytan )

Put vtana =x

= = I =
= u=cot'(x)-tan ' (x) = ki tan”

x — tan! (x)
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T = = T
= y=—-2tan 'y =2tan 'x=—-1u
2 2
L ] T U
all X — —
4 2

T U T U
= xﬂtan(4~2) = tan(4—2)_l—¢tanu

Option (a) is correct.

i ol -1 I o
23. CcOS X >SIN X = COS I‘::-§~CDS X

1 1 ] n
X> 73 =008 X>—

= 2 Cos 5 1

I
— X < COS E

0,

. : L n
" cos x is decreasing function in | 0, 5

= X <—=

2.

Hence x €

1 |
s : S
ﬁj |As domain of cos™ x |-1, 1]]
Option (c) is correct.

:rt:rt]

24. . sin: [— Sy | T |-1, 1] is one-one and onto function.

.. Domain of f(x) = sin~lx is -1, 1].
Option () is correct.
25. Domain of sin™ 8is [-1,1] i.e., 0 €[-1, 1]
. Domain of sin™! (- x%) is
~-x2e[-1,1]1=-12-x* =1
= 12x >0 = xe[-1,1]
Domain of sin™ (- x%) is [-1, 1].

Option (c) is correct.

26. We have

La)=e

= ax+bsec(sec (Y1 +x%) =¢
ax+byl+x>=c = byl+x*=c-ax
b2(1+x%) = (c — ax)? = ¢ +a*x? - 2acx

(a* = b*)x? = 2acx + (c* = b*) =0

ax + b sec (tan”

IS

~ 2act Jda*c® - 4(a° - b*)(c* - b*)
2(@a* - b?)

— X
Similarly,

ay + b sec (tan™ Y)=¢C

- 2ac + \/4::12{72 — 4(:::2 =B5(c® - b?)
2(@a* - b?)
A 24c

e XY= andx-l—y:
a’ -b* a> - b*

= ¥
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Xty 20
Cl-xy g2 P

Option (c¢) is correct.

. et {2 -t - )

So oplion (a) is correct oplion.

V3

28. If x = 5 then

sin"' x4+ cos ' x " ‘1£+ ‘1£1

tan = tan SN 2 COS 7
2
L 2 F,

rT[+:n:ﬂ, r£\ T-

=tan| 3 6 :tani=tanj=1
2 2

Opti{};"l (D) 1s correct.
29. Let f(x)=cos  [x]
Now, domain of g(x) = cos ! x is the set
{x|-1<x<1}=[-1,1]
.. Domain of given functionis {x:—1<[x] <1}
-1 if -1=x=<0

x]=10 if 0<x<1
T if 1<xy<«?

. Domain of cos™ [x]is [~ 1, 2).

Option (c) is correct.
30. We have
f(x) =sin 2x + cos 2x, ¢(x) = x2 -1
- g(f(0)) = (f(x))* — 1 = (sin 2x + cos 2x)* — 1
= sin”2x + cos”2x + 2 sin 2x x cos 2x — 1

=1+sin4x -1 =sin 4x

Now, sin 4x will be invertible for — % < 4x < ; =¥s ; <x< %

—

i.e. Domain of g(f(x)) for which it is invertible is

L, A

8" 8
Option (D) is correct.

31. Domain of sin™ xis [-1, 1].

. Domain of sin™ [a]is {x:—1<[x] <1}
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-1 v -1<x<0
But [x]=10 VvV 0<x<l
1 ¥ l1=xL2

. Domain of sin™" [x]is [~ 1, 2)

Option (b) is correct.
32. We have sin (7t cos x) = cos (T sin x)
= sin (7 cos x) = sin (1t/2 £ 7 sin X)

T _ _ _ T

:>HCGSI:EiH‘SiﬂI:}TECUSI—I—TESlH.I:E
. 1
:>c05:r+sm:r=5

Squaring both sides, we get

. 1 _ 1
+ S =—=+g =— -
1 +sin 2x 1 + sin 2x 1 1
:>+%in2x=~*—3 zbsin2x=+—3
- 4 4

3 3
= X =lsin_q(i ) —:rx=ilsin_](—)

2 4 2 4
Option (a) 1s correct.
e a1 Y
33. COS X -—COS E=ﬂt
y y*
:}COSI(xx“E-i-lexz\/l—«'? =
Xy 1}2
— 2 +1J1H:.:2J1~T=msa
2
_ y Xy
ﬁV]—IZ\/l—EZCDSG~—7
Squaring both the sides, we get
2 \2
Y XYy
a2
( ).1 T cosa - —-
1 2 2+x2y1 : +x2y2
= 1-—- = - “
1 X 1 COs™ Q 1 XY COS O
1;2
= 1~T—x2=cosza—xyc05u = 4—y2—~4x2=4c052m~4x3;c05a
= 4-4cos*a=4x*+y* - 4xy cos a
= 4(1—-(20520:):4x2+y2-4xyc05a
= 4x2H4xyCG5cz+y2=4sin2a

Option (d) is correct.
3. 3sinx+4cosx=y -2y+6=(-1)"+5
Which 1s possible only when y-1=0 =y =1
(.- Maximum value of LHS =5 and Minimum value of RHS = 5)
s.3sinx+4cosx=5

Put 3=rcos0,4=rsinOsuch that9+16=7+
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= r?=25=r=5. Also tan 6 =%‘:>9 - tan'l(é)

— rcos Osin x +rsin Ocos x =5

=rsin(x+0)=r=sin(x+0)=1

=>I+B:5i11'1(1)=%
I S ¥ ]
=y= 2-@— 5 — tan (3)
4
x1/=%—tan'1(§)

So all oplion are true.

Option (d) is correct.

35. (cotlx)?—7(cottx)+10>0

o2

th
[
o

= (cot ' x)? -2 cot x-5cotlx+10>0

= (cot ™ x) (cot™x = 2) - 5(cot " x - 2) > 0

= (cot™ ¥ = 2)(cot " x = 5) > 0

= cot 'x<2,cot 'x>5 [.cotlxis decreasing Vx € ]
= x € (- og, cot 5) U (cot 2, )

Option (D) is correct.

36. Domain of sin”! xis [~ 1, 1] and domain of — isR - {0}

e
s [-1,1]- {0}

. Domain of f(x) =

Option (d) is correct.
S don T
37, flx) = e snlr+3)

81 S (3_“ T
f( — {?Cﬂb S11 9 q)

-9
1 (11 7 ) (221
_ Cr:nq qm( R ccnq qmn ™™
e (9}‘ 13‘T) ( 137 )
= E"'Ub bln 18 18 | = LUb blﬂ —18 |
= (1’% ) 137
— ELL".Ib COs 8 — E' 18

Option (D) is correct.

38. As O ¢ [h

T T
575 |80 ~1<sint <1 butwe have 0<sin 6«1

log . 4 (cos”0 —sin®0) =
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= c0s”0 — sin*0 = (sin 0)* and 0 <sin 0 < 1

= 05’0 = 2 sin’0 where sin 0 € (0, 1)

.'.tanzﬂzl:*tanﬂz L

1 _
2 y2' 2
Also cos®0 —sin®0 = sin0, sin 0 € (0, 1)
= 1-2sin’0 =sin’0,sin B € (0, 1)

= 1 =3sin°0 where sin 6 € (0, 1)

=>sin“0 = %, sin 0 € (0,1)
= sinf =% 1_,5i119 e (0,1)
V3
But sin 0 = - % is not possible, as base of log is +ve and not equal to 1.

A1
.sin B = ;g = 0 = sin"l(ﬁ).

Option (b) is correct.

. . o o 3T
39. Given sin ‘g +sin ' b+ sin ¢ :7
s T - -
=?51n]ﬂ25=5m1b=sm1-: =y = h=pre]

Again f(x+y)=f(x) f(y), V¥, y € Rand f(2) =2
s fA) =f2+2)=fQ2) f2) =2x2=4

f6)=f(2+4)=f(2)f(4) =2x4 =38
3(gf@ pfd f6)
f@) 4 b f@ 4 f(6)

@ 4 pf@ ) _

3 (a®xb* xc%) . B{1? x 1 %18
_ Dk 8 e e
=g“+b*+c° - =15 5 17 =
f' a’+b*+c® 12+1%4+18
_n 3x1 _
=3 - 3 =3-1=2
Option (a) is correct.

40. We have

sin'l(x2 -7x+12)=nn= ¥? — 7x +12 = sin (nm),n € 7
=" ~Fx +12 == ~3x -dx+ 12 =1
= x(x-3)-4(x-3)=0 =x-3)x-4)=0=>x=3,4
Optlion (b) is correct.
41. We have [tan 'x]* - 2[tan 'x]-3 <0
Put [tan ' x] = ¢
=0’ - 20-3<0
= a2+a—3am3£U=>u(a+1)~3(cx+1)ﬂ{]

= (a+1)(@-3)<0
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42.

43.

44.

45.

46.

47.

48.

—

=] LaL3=>-1%tan " %] <3

= -1<tan'x <4

= tan(-1)<x<tand<cc=-tanl =x < x
= x e|-tan 1, o)

Optlion (a) is correct.

1 (( 17 ) ) —— ( 177 )
COS  [COS ™15 Cos fcos| 75~
_ oo (211_@) = coed | coe T | _ 13T
= C0oSs " |Cos 15 )| = cos 5 | =15
Option (D) is correct.
Principal value branch of cos™x is [0, |
Option (c) is correct. |
Principal value branch of cosec ! xis {—%, %I - {0}
Option (d) is correct.
33Ty ’ 3
sin™! cos( ﬂ) = sin™" | cos (6?1 +—H)
5 7,
= sin” Cﬂb( )}
= gin~! qm( ) T qin(—i)
) 2 5 ) 0 10
- s |- sin {5 )| = - sin” [sn {5
sin 10 —sin™ |sin| 75
__ .t |l.x®
107 " 10 T 2

Option (d) is correct.

Let a=cos™ (2x-1) = cosa =2x -1
-1 <cosa<1=-1<2x-1<1

= P xS yrsl=xell l]

Hence domain of cos™ (2x = 1) is [0, 1]

Option (a) is correct.

cos™| (CDSS—;-) = cos™ (CDE-(TE + ))

T

T
2
= cos | (—COS ?) = cos 1 (0) = %

Option (a) is correct.

1
2sec 2 +sin”! (E) =2 x
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+
3 6 6
Option (D) is correct.

| (725 )
gf Lk -1 _
49. cot| cos (—))=crz}t cot 7 K2
o NS
\, \ 25 LI
_ t( . ( 7/25 ))_ ﬂ t(’ " (L))
cot| co 2425 coti cot “{ 57 )
_
T 24
Option (d) is correct.
50. +/1+cos2x =+/2cos *(cos x)
Y
A
1
X' (@) : I » X
O .
J'k
1+ (Gdlg»
v
'fr

= x/2c052x=\r2x,xe{%ﬁt]c[0,n]
=5 /2 608 ¥ 42
— COSX =1, '.'IE[%,H]

. » * . H
As in the given figure graph of y = x and y = cos x does not intersect in [E’ TE] so the number of
solutions is zero.

Option (a) is correct.

51 qin'll—ﬁ sa =>qinc£—l—qin£
e B i A 2~ g

6 | 2’2
- o ] 1.
= Principal value of sin 518 ¢

Option (a) 1s correct.

7T
52. Let cosec™ (-1) =a = coseca =-1= EDSEC(— E)
I T
el-33]-o

.'. Principal value of cosec ™ (-1) 1s —

— 0 = —

x
5"
Option (a) is correct.

2
53. - tan (a/g )+ cot™! (1) + sec (.__ E)
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2
1 " = B B
=_+ _"| + =i i |
3 m—cot (1) + m—sec ( ,—3)

=£+2ﬂ_£_£=7_“_5_ﬁ
3 4 6 3 12
_28m—-5m _ 23m
C12 T 92

Option (d) is correct.
- 4 1 . qf 1 _
54. 2cos 1(.—5)4*25111 1(—‘5)—@35 '(-1)

- Z(H —cos™ (l))— 2 sin™ (l) —~ (1t —cos™1)

2 2
T "t
=2(n-5)-2(§)- -0
N L
2(3) g~
:4:t T :4:rt~rt-3rr:0
383 3

Option (a) is correct.

| 41T T
55. sec (Sec—) = gec™! (sec(:rt + —))

5 Tl
T .
=gec (—SECE) =goc (2)= m—sec 2
3 J'I-_ 27
“hT3 T3

Option (b) is correct.

56. cos™ (-1)+sin" (1) =m—cos™ (1) +sin""1 =TE—U+; E;_HOPHDH (d) is correct.
- _1( (Lﬂ)‘),,_ . _](- (ﬂ))
57. cos | cos| 3 | sin | sin| —3 .

= cos " (CDS(TE * z—n)) +sin ! (:sin(m + 2_?[))

3 , , 3
2 i, B - Ty 3
= cos™ (—cc}s%) +sin~! (—smTﬁ) = cos ™ (—( = E)) +sin (— %)
1 Y3\ m m
-— —1 — | _e1 = o —
COS (2) Sin ( 5 ) 33 0

Option (a) is correct.

58. cot = Ccot

1 . 1({y3
9, 2H (T)

-8

1.7
B3

Option (c) is correct.

59. sin’ (— l) +cos’| ( é )-1- cot™! (-\/_) + cosec” (a/- +tan’| (-1) + sec| (s/_)

1 (Lo cos’

r~~..:||—l

) + 1 cot 1(/3) + cosec 1 (v2) - tan "1 (1) + sec 1 (y2)
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27 N On _ 197
% 4 12

Option (D) is correct.

60. cost(2x*-1)

Put x=cosa = cx=c05‘lx

‘a = 1) = cos™(cos 2a)

. cos T (2x*-1) = cos (2 cos
c0=x=<1

-
ﬂcms(—?)ﬂ cosa < cos(

=2a=2cos x

Option (a) is correct.
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