Solution
CET25M2 INVERSE TRIGONOMETRIC FUNCTIONS

Class 12 - Mathematics

2
o) 5
Explanation: Let the principle value be given by x

Now, let x = cos™t <%1)

-1
= COST = ?

=> COS X = -C0Ss (%) ( cos(%) = %)

= cosx =cos (7 — % | (. — cos(f) = cos(m — 6))
= X= %“

(@0

Explanation: 2 cos™! (%1) +2 sin”! (%1) - cos(-1)

=2(m - cos'l(%)) -2 sin‘l(%) -(m - cos! 1)
=2(m - 5 -2(£) - (- 0)

_o(x
3

w|y —
\
E]
\

-3

Explanation: Let us take
tan~1(1/3) = = Then we get,
tanx = /3 = tany

_r
=>z=1

We know that range of the principle value branch of tan™! is [— %,
Therefore,x = tan’l(\/g) — %
Let sec ' (—2) = y then we get,

secy = —2 = —sec = :sec<7r— E) :sec(2—7r>

ISIE]

]

3 3 3

We know that range of the principle value branch of sec™! is [0, ]

27

Therefore, sec™'(—2) = 5°

Hence, tan~' /3 — sec™!(=2)= %_2_37'

w|x

d-1<x<1

Explanation: sin~!

z is defined only for [-1,1]
.". Domain of f(x) = sin"Ix is [-1, 1].
@1

= tan~! (%

1
P
=tan (1) =%

@1

. 1.3 1
Explanation: sin l(smfr ) =sin '(sin (7r—

N E]
~—

= sin~!(sin =7
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10.

11.

12.

(d[-1,1]

Explanation: y = sin! (- x%) = siny = — x°
ie.—-1< —x2 <1 (since—1<siny<1)
=1>x*>-1

=0<x*<1

=[x <lie-1<x<1

®)

Explanation: sin ! (cos 3—”)

5
=sin"! sin (E — 3—”)

2 5
= sin"! sin (5”1706”)
= sin"! sin (I—g)
—
T
by

Explanation: We have,

-1 -1 1y _ -1 s -1 T
tan"'(v/3) + cos (—5) =tan™ (tan 3) + cos™ (-cos 3)
_m -1 Ty _ T -1 27
=3 tcos™ |cos(m - 3)|= 5 +cos™ (cos )

=T

(3]
3
wlg“’

(d) 0.96
Explanation: sin (2tan_1 (0.75))
Let, tan~ ! (0.75) = 8

= tan’! (%) =6

= tan 0 =

As, tan 0 =

3
4
3
Z:

SO

Now,

sin (2tan! (0.75)) = sin 20
=2sin 6 cos 6

(1) (1)

_ 24

25
So, sin (2tan"! (0.75)) = 0.96
@ -
Explanation: Let the principle value be given by x

also, let x = cosec™! (—+/2)
= Cosec X = —\/§

= COSeC X =-CosecC (%) ( cosec (%) = \/5)

=> COSec X = cosec —% (." - cosec (0) = cosec (-6))

= x=— %

(@)= sin‘l(%)

Explanation: As 0 € [—%, g] s0-1 < sin § < 1 but we have 0 <sinf < 1

logging (cos?0 - sin®f) = 2

AA
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13.

14.

15.

16.

17.

18.

19.

= c0s26 - sin%6 = (sin #)> and 0 <sin O < 1

= c0s%0 = 2 sin’6 where sin 8 € (0, 1)
1 1

VA1
Also cos20 - sinf = sin?6, sin 6 € 0, 1)

. tan%0 = % = tan 6 =

= 1-2sin?0 = sin?0, sin 0 € (0, 1)
= 1 =3 sin% where sin § € (0, 1)
= sin%d = %, sing € (0, 1)

= sin9=j:L3,sin9€ 0, 1)
1

But sin § = — 7 is not possible, as base of log is +ve and not equal to 1.
- qj — L =qi -1 L

c.sinf = 7 = 6 =sin (\/3)

(b) z € [0, 7|

Explanation: cos !(cosz) =z if 0 < z < 7 i.e. if, z € [0, 7]

@ -3

Explanation: sin”! sin (600)° = sin™! [sin(540° + 60°)]
= sin! [sin (37 + %)]

— cin-1 T

=sin™" [-sin E]

=sin’! [sin(—%) ]

=_x
3
s
d) 3
Explanation: cos* (COS(_ §>> =cos~'(cos §) = %, because, cosf is positive in fourth quadrant.
\/;1:271
@ ——
Explanation: if § = cos™! (%)
Perp. Va2—1
= cosf= - = B8 _ tang= —2 = ¥°
z Hyp. Base T
57
(@ 3

Explanation: Let the principle value be given by x

enel (=2
also, let x = sec (\/g)

-2
= SseCcxXx = —
V3

= sec X = -secC (%) ('.'sec(%) — %)

= 5ec X = sec (71' - %) (. -sec (0) = sec (m — 0))

_ 5m
= X = 6

@¢
Explanation: Since, domain of sec!xisR - (-1, .
= (—00, —1] U[1,00)

So, there is no set of values exist for sec !

1
>

So, ¢ is the answer.

(9 [0,1]

Explanation: We have f(x) = cos™! (2x - 1)
Since, -1 <2x-1<1

=0<2x<2

AA
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20.

21.

22.

23.

24,

=0<x<1
S.x e [0,1]

@ 3

Explanation: Let cos ' (—1)=A = cosA= -1 = cosA=cosm ..

andsin"!(1) =B = sinB=1 = sinB:sin(%)

5= (3)

cscos i(=1)—sint(1)=7— 5 =% -Which is the required solution.

7
© 57
Explanation: We have to find,
1N T
cot (cos™) 55
-1 l =
Let, cos (257) A
= cosA=

Also,cot A = cot (cos'1(2—75))
As,sin A =+/1—cos? A

7\ 2
So,sinA=4/1— (%)

; — J1_ 49
=sind=,/1 o5

. _ [625-49
=sin A= 62

; _ /576
=sin A= oo

; 7
=sin A= o5

We need to find cot A

_ cos A
COtA = sin A
a
25
2.

—
~—

= cot A=

—
)

cnl.&
~—

|~

= cotA=

Lol ]
—_

So, cot (cos”
@ ==
Explanation: Let the principle value be given by x

also, let x = sin’! (%)

7 7
%)=

. —1
= sinxr = 5

e (5) ({5
= sin x = sin (—%) (" — sin(f) = sin(—6))

— s
=X=—7

®) =
Explanation: Let the principle value be given by x

Now, let x = cos™t (@)

3
= COST = \/T

= COS X = COS (%) ('.'c03<§) - \/T_)

-z
:>X—6

) =~
Explanation: Let the principle value be given by x

AA
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25.

26.

27.

28.

29.

30.

31.

32.

also, let x = tan"! (—+/3)
=tanx = —+/3

tanx=tan () (- tan () = —v3)

= tan x = tan (— %) (.- —tan() = tan(—0))

3

= X=—=

3
s
() 5
Explanation: sin™! % =@, say = sin a =% =sin ¢
_Icl|lz =
:>a_66’ 272

= Principal value of sin”! % is %.

(b) 0.96

Explanation: Let sin"! (0.8) = § = sin § = 0.8

= cos=14/1 —sin?f = cos 0 = m
= cos 0 = /1T — 0.64 = cos 6 = 1/0.36

= cos 0=0.6

. sin(2 sin™ (0.8)) = sin 20 =2 sin § cos # =2 x 0.8 x 0.6 = 0.96

@ ==

Explanation: tan~1(—2) + tan~!(—3)

as we know; tan"'z +tan " ly = —7m + tan’l(f_—Z}) ifey>1,2<0,y<0

. 1 —2+(-3)
= —7+tan (1 (—2)(—3))

(5)

= —7+tan! (—) =-—7m+tan (1) = -7+ 5 =

(=5)

(d) [0, 7]

Explanation: We know that the principal value branch of cos x is [0, ]

(@) 0.96
Explanation: Let sin! (0.6) = 6, i.e, sin 8 =0.6
Now, sin (260) = 2 sinf cosf = 2 (0.6) (0.8) = 0.96

@xeR-v/9—2m2++/9—2m)
Explanation: ‘. 1 rad = 57.75° = 5 rad = 288.75°

= %ﬂ <5<52—7r:>sin'1(sin5):5_2ﬂ-
Now, *.* sin™! (sin 5) > x% - 4x

i5-27I'>X2-4X:>X2-4X+(2’/T-5)<0

=2-/9—2mr<x<2+,9=2m) (. x*-4x+ (2w -5)=0=x=2+,/9 — 2n)

=X € (2-/9—2m2++9—2m

(a) [2m, 37]
Explanation: [27, 37]

() 3

Explanation: Let the principle value be given by x
= cocl (=L

also, let x = cos ( ﬁ)

—1
= COST = —
V2

= cosx = —cos(%) <','cos<§) = %)

= cos x = cos (m — §) (. -cos (f) = cos (7 — 6)}
3T

:>:IJ:T
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33.

34.

35.

36.

0 [F,3] -0

Explanation: To Find: The range of coses™(x)

Here, the inverse function is given by y = f"(x)

The graph of the function coses™!(x) can be obtained from the graph of

Y = coses™!(x) by interchanging x and y axes.i.e, if a, b is a point on Y = cosec x then b, a is the point on the function y = coses"
')

Below is the Graph of the range of coses!(x)

]

2__
0 : X
2 3 g = T x 3w In
2 2
2_

From the graph, it is clear that the range of coses™!(x) is restricted to interval

73] -0

®) &

Explanation: Let cosec™! (-1) = a = cosec a = -1 = cosec (%ﬂ)
™ T

sa=-%¢e|-3,3[-{0}

—T

. Principal value of cosec™! (-1) is 5

© [ 5]

Explanation: To Find: The range of sin“!x
Here, the inverse function is given by y = 1(x)

The graph of the function y = sin"!(x) can be obtained from the graph of

Y = sin x by interchanging x and y axes.i.e, if (a, b) is a point on Y = sin x then (b, a) is
The point on the function y = sin"}(x)

Below is the Graph of range of sin“!(x)
=1

sila wA B
g
W

From the graph, it is clear that the range sin"!(x) is restricted to the interval [— %, %]

@1

e | . —1(1
Explanation: sin [3 + sin (5)}

= sin (%—f—%) = sin (%) =1
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37.

38.

39.

40.

41.

42.

43.

44,

45.

GOEr

Explanation: cos ™! (%) +sin! (_ L_)

=cos ! (cos %) —sin* (L_) [sin '(—6) = —sin" ' 6]

_r inanZ) =X r_ T
=3 — sin sin 1 = - 3=
(a)[_llz)

Explanation: Domain of sin”! x is [-1, 1].

.. Domain of sin™! [x]is {x:-1 < [x] <1}
-1V —-1<z<0
But[z]=¢< 0 V 0<z<l1
1 VvV 1<z<2

.. Domain of sin’! [x]is [-1, 2)

®) -3

Explanation: put cos™ ! (—%) =60 = cosf = —%
sin 20 = 2sinfcosd = ?4. (—%) = 7%

@ -3

407r+37r)

Explanation: sin”! (COS 5

=sin! cos (871' + )

=sin’! (cos 35” )

— cin-1 [ T 3m

sin (Sln(2 —5 ))
=sipn! - _
= Ssin (sm( 10)) = 10

(a) [_1: 1]

Explanation: The domain of cos is R and the domain of sin™

ie., [-1, 1].

@ 3

Explanation: sin” sm( 600 x i) —sin ! sin(ﬂr

180
=sin! [— s1n(471'— )] ( 2—;)
=sint (sin (7r 3 )) sin ! (sin %

s

@@ -3

. -1 —V3 Ny . - .
Explanation: sin™! (—\/_) =sin~! (— sin %) = —sin~! (sm %)

197
d) T

Explanation: sin™! (— %) +cos™! (f%) +cot! (—4/3) + cosec’! (1/2) + tan! (-1) + sec’! (1/2)

= -sin”t (— %) + 77 - cos™! (%) +7 - cot! (v/3) + cosec™! (v/2) - tan”! (1) + sec”! (v/2)

—_z _=x _x,x_m,x
=—g T3 +7 +3 +

2 9 19 6 4 4
us s us
__3+4_12

(a) 2 cos™ x
Explanation: cos™! (2x2 -1)
Putx = cos a = a = cos ! x

os! (2X2 - = cost 2 cos?a - 1= cos™t (cos 2a)

AA

therefore the given expression is

w3

Tis [-1, 1]. Therefore, the domain of cosx + sinIx isR N [-1,11,
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46.

47.

48.

49.

50.

51.

[F0<x<1 écos(—%)ﬁcosaﬁcoso :>—§§a§0 = -7

=2a =2 cos? x
s
@z

1 . -1 i = = i
Explanation: Let sec ( \/g) 0 = sec 7

We know that, the range of principal value branch of sec™! 9 is [0, 7] - {%}

c.secf= -2 =gsec X

3 6
= 0= %,where@e [O,W]-{g}.

Af2Z)=ox
= sec (ﬁ) 6

(b) x

Explanation: Let cos™! x = 6

= x=cos 0 = secl = % = tan 0 = y/sec2f—1
_ 1 _1
:>tan0—,/§ —1=tanf=—4/1— 22
Now, sin [cot'1 {tan (cos‘lx))] =sin [cot‘1 {tan 6}]
= sin[cot‘l{ %\/ 1-— wQ}]
. . . af 1 :
Again, let x = sin o = sin[cot {m\/ 1 —sina? }]

= sin[cot'l{ s }] = sin[cot™ (cot a)]

sin a

=sina =X

™
@ 5
Explanation: Let the principle value be given by x
Now, let x = cosec'1(2)
= cosecx =2

—=> COSecC X = cosec (E) <','COS(E) = 2)

=z=2=I

(@1, 2]

Explanation: f(x) = [1, 2]

= 0<x-1<1[Since,y/z —1>0and-1< \/z—1<1]
=1<x<2

sox e[l 2]
(@) 27

Explanation: tan'l(\/g) + cot }(-1) + sec’! (_ %)

(=2}

_ T _ -1 > -1 (2o
=3 +m-cot” (1) + 7 -sec (\/5)
_ =z x_m_Ir 57
3+27r_4_6_3_12
__ 28m—5m _ 237w
12~ 12
(b)R-(-1,1)

Explanation: We have to find: The range of sec (x)

Here, the inverse function is given by y = f"(x)

The graph of the function y = sec”!(x) can be obtained from the graph of

Y = sec x by interchanging x and y axes.i.e, if a, b is a point on Y = sec x then b, a is the point on the function y = sec'l(x)

Below is the Graph of the range of sec™ (x)

AA

<

2

<

0]
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52.

53.

54.

55.

56.

T

From the graph, it is clear that the domain of sec”(x) is a set of all real numbers excluding -1 and 1 i.e, R - (-1, 1).

Which is the required solution.

(@4

Explanation: We have

sin! (x2-7x +12) =nw = x%- 7x + 12 =sin (n7), n € Z
= x2-7x+12=0=x2-3x-4x+12=0
=x(x-3)-4x-3)=0=(x-3)(x-4)=0
=x=3,4

(b) %g

Explanation: We have,
sin™ [cos(?’%ﬂ)}

=sin| cos (67r + 3?”)}
5

—sinl| T4
sin _cos<2 + 10)}

=sin! _COS(S—‘”)} [Since, cos(2n7 + 6) = cosf]

10

= sin”! | sin (—l)} [Since, sin" (x)= -sin! x]

_ T . R P _ T T
= — 7o [Since, sin™ (sinx) = x,x € (—3, 5)]

(b) [_15 2)
Explanation: Let f(x) = cos'l[x]

Now, domain of g(x) = cos1x is the set
-1<x<1}=[-1,1]
.". Domain of given function is {x:-1 < [x] < 1}
-1 if —-1<x<0
[z]=¢ 0 if 0<z<l1
1 if 1<x<?
.. Domain of cos™! [x]is [-1, 2).
(@ 5

ion: sin’! Iy =gin! sin( £ — =) = sin™! (sin 2Z) = I&
Explanation: sin™ (cos 9) sin (sm(2 9)) sin™ (sin 18) s

(b) All of these

Explanation: 3sin x + 4 cos x =y -2y + 6= (y - 1)> + 5

Which is possible only wheny - 1 =0 = y = 1 (".- Maximum value of LHS = 5 and Minimum value of RHS = 5)

c.3sinx+4cosx=5
Put 3 =r cos 6, 4 = rsin 0 such that 9 + 16 = r2

=r=25=r=5

AA



57.

58.

59.

60.

61.

62.

_4 _ o 14
Alsotan§ = ¢ = 0 =tan™ (3)
=rcosf@sinx+rsinfcosx=5
=rsin(x+0)=r=sin(x+6)=1

= x+0=sin"l(1)= %

_ _ 174
:>X_E_ —E—tan (g)
. _ 174
Soxy =3 o-tan(3)

So all option are true.
( ) 1371'

., -1 17 — 177
Explanatlon. cos [cos(( 15) 7r)] cos” [Cos( B
— -1 1377 — 1377 _ 13w
=cos™ [cos (2T - ?)] = cos” [Cos 1= 05
(d) [1, 2]

Explanation: Let, f(x) = c05'1(2x -3)
-1<2x-3<1

=2<2x<4

=1<x<2

.. X €[1, 2] or domain of x is [1, 2].

-3
Explanation: tan ! /3 — cot™!(—+/3)

=tan~! (tan %) — 714 cot™! (cot %)

=I- <7r — %) =-Z [cot}(—0) = 7 - cot16]
5m2 2

(@ =~ and -

Explanation: We have
1

(sin_lx)2 + (cos_lx)2 = (sin_lx + cos_lx)2 —2sin""x cos™

_ T . —1
=I-2 sin’! (5 —sin ' z)

2
=7 sin! x + 2(sin"! x)2
- s—1,\2 w1 w2
=2|(sin"tz)” — Zsin~'z 4 ?}

[ 2
- [(sin_lx -2) + ’1’—;]

2
Thus, the least value is 2 (7{—;) 1.e. % and the Greatest value is 2 [(7” — %) + =

@ /2

Which is the required solution.

(b) 3%

Explanation: Let the principle value be given by x
also, let x = cot™ (-1)

= cotx=-1

 cotx=-cot (§) (oot(3) =1)

= cot x = cot (7!' - l) (. — cot(6) = cot(m — )

4
3

==

AA

)]

Explanation: sin [cot‘1 (cos %)] =sin [cot'1 %] =sin [sin’1 \/
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63.

64.

65.

66.

67.

68.

@{-1,1}

Explanation: Since, Domain of sin !z is [ -1,1 ] and domain of sec 1z isR- (-1,1),Df={-1,1}.

-13
4

Explanation: We have

(a) % sin

sin (7 cos x) = cos (7 sin x)

= sin (7 cos x) = sin (5 & 7 sin x)

= mcosxX)=5 £ wsinx= 7 cosXx F wsinx=7
:>cosx$sinx=%
Squaring both sides, we get
1:|:sin2x=%éisin2x=i-1
3

éisin2x=—% :>sin2x=iz

~Lginl (43 Sl (3
= X =5 sin <:|:4>:>x j:251n (4>

@

Explanation: cos™! (cos (680°))
= cos™! [cos (720° — 40°)]
= cos™! [cos (—40°)]

= cos™! [cos (40°)]

= 40°
2T

R
5T

() =

Explanation: Let the principle value be given by x

also, let x = cot™t (—/3)
= cotx=—+/3

= cot X = -cot (%) ¢ COt(%) =+/3)

= cot X = cot (7r— %) (. - cot (8) = cot (m — 0))
=T = %

(b) None of these

Explanation: We know that cos : [0,1] — [—1,1] is bijective function
= cos 1:[—1,1] — [0,1] is inverse of cos function.

.= cos(cos'z) =z whenz€[-1,1]

here, cos(cos”%) = 2—75, % el-1,1].

(@0
Explanation: cot 121 + cot!13 — cot ™18

= tan~! (2—11) + tan~! (1—13) —tan~! (%)

AA
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69.

70.

71.

72.

73.

74.

75.

(C) (_§7 %)

Explanation: (— X %)

®) [0,7] - {3}

Explanation: [0, 7] — {2}

2
@ %

Explanation: sec’! (sec 4—;) =sec’! (sec (71' + %))
= sec’! (-sec %) =sec! -2)=m- sec’t 2

_ T _ 27

=TT 3T

(b) [-tan 1, 00)
Explanation: We have
[tan"'x]%- 2 [tan'x] -3 < 0
Put [tan'lx] -«
=0a?-2a-3<0
=a’+a-3a-3<0
sa(a+1)-3a+1)<0
= (a+1)(a—3)<0

-0 | |

>
] ] b

-1 3
= 1<a<3

=-1< [tan'lx] <3

= -1<tan'x<4

= tan(-1) < x<tan 4 < oo
= -tan1 < x< o0

= X € [-tan 1, 00)

(b) V3

Explanation: cot [% sin”
- 1 Tl 2ot l (2) =

= cot [5 X §] = cot (E) =./3

(@) L=

Explanation: Let sin~! x = 6, then sinf = x
1

13
5]

= cosec 0 = % = cosec?d =

o2
:>1+c0t20=é
= cotf = \/?
(@2

-1 -1 3m

Explanation: Since, -1 < sin! x < 1 and given sin"'x + sin'ly +sin"z = <=

= sinlx = sin‘ly =sin"lz =

JE]

=x=y=z=1
Also, " f(1)=1
and f(p +q) =f(p) - f(qQ) V p,q € R, then
=fQ)=f(1l+1)=f1)-f(1)=1x 1=1
=f{3)=f2+1)=f2) - f(1)=1x 1=1

AA
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f(1) ¢ f@ 4 fB@) = =Hy+z 4 g g _LHIHFD
Now, x y z T Ty B s v
= 3 = i = - =
_3'1+1+1_3_3 3-1=2
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