Chapter 2

Inverse Trigonometric Functions

Solutions (Sét-1)

Very Short Answer Type Questions :

1. Find the value of cosec(cot™(-+/3)).

Sol. cosec (cot™'(-+/3))
Let cot™'(—/3)=0

= cotf=-3
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3. Find the value of cot(sin™ x +

Sol. cot(sin~"x + cos~"x) = cotg -0

4.  Find the value of tan™'(-1)+cot™ [tan[%n _

Sol. tan™'(-1)+cot™ tan(%)

= —tan~'(1) + cot™'(-1)
= —tan~! + © — cot™'(1)

n—(tan""1+cot™"1)

n n
T——==
2
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Solutions of Assignment (Level-l) (Set-1) Inverse Trigonometric Functions 65

_ 2
5. Simplify sin-*(1+§2J,0<x<1.

2
Sol. sin‘{1 ij
1+ x

X = tan0

= 0<0<§ (+ 0<x<1)

__4(1-tan?0

sin™' | ————
1+tan“0

sin~'cos20

sin”’ sin(E - 29)
2

=T _29
2

E—Ztan'1 X
2

6. Simplify sec™

Sol. sec—1(

sec™ [+J
2cos“0-1

= sec 'sec20

=20
= 2cos'x

7. Find the values of x satisfying cot™ (l) —tan'x=m.
X

Sol. cot™ (lj —tan'x=n
X

Let x>0

tan'x —tan~'x ==&
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66 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-1)

0 = &, which is not possible
= x=#0
Letx<0

= x>0

= cot™’ (1j —tan'x=n
X

= cot™ {—(—%)} +tan”(-x)=m
= m-cot™ (_—1) +cot™ [—1J =7
X X

= T=T

= Truefor vV x<0 i.e., (=, 0)

8.  Find the value of sin~(sin 4).
Sol. sin"'(sin4)
4 radians lie in Ilird quadrant

= sin”(sin(n+ (4 -n))

169
X =

= X=oy

Short Answer Type Questions :

X ++/x

11. Prove that tan‘1[1_x\/;J=tan‘1x+tan‘1 X, x/x<1 x>0.

Sol. RH.S. = tan”"x+tan""V/x
tan”"'x =6, tan""Vx = ¢
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Solutions of Assignment (Level-l) (Set-1) Inverse Trigonometric Functions 67

= x =tan@, Jx =tan¢

tan0 +tano
tan(0+¢)=————
= (0+0) 1-tan6tan¢
 xaix 1
= 1_)(\/;, XNVX <
= R.H.S.

12. Prove that sin™ (%} +cot™ (%) =cot™(2).

a1 _1[9J
sin”'| — [+cot™'| =
Sol. L.H.S. sI [\/ﬁj 5

tan™ (;—Zj = tan™

= cot'(2) = RHS

13.  Prove that cot™(9)+cosec™ (@] =g_
Sol. L.H.S. cot™(9)+cosec™ [@]
(41
Let cosec (T] =0 G
4
Va1 = (N

cosecH= —
4
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68 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-1)

4
tan6 =—
= 5

= LH.S. tan™’ 1 +tan™ 4
9 5
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14. Find the value of sin™ (sin$j+cos‘1 (cosgjﬂan‘1
P I 47n = 60n 1
Sol. sin”sin = +cos cosT +tan™ | —tan

- sin™ sin(7n - %J +cos™ cos(gn _3n

13
4

— [tan‘1 3 cot! E) —cot”
4 4

B s
2 3

R.H.S.
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Solutions of Assignment (Level-l) (Set-1)

Inverse Trigonometric Functions

16. Simplify tan‘1(1+smxj,xe (o, Ej.
COoS X 2

COs X

X xY
sin~ +cos =
—1( 2 2)

X . 2X
cos? ~ —sin> =
2 2

Sol. tan™ (mj

tan

X X
sin—+cos
-1 2 2

cosi—sin5
2 2

tan

1+tan£
2

=tan™ p
1-tan—
2

tan~'Jtan| T4+ X
4 2

T T Y
.. —_— —<_
(. O<x<2=>4

17. Show that
Sol. L.H.S. = sin”

Let sin™’ (gj =0, sin”

= sin6=§,sin¢=£
5 17
4 15
cosf=—,cosp=—
= 5 C%0=17
cos(6 — ¢) = cosOcosd + sinBsing
4 15 3 8
= —X—+—=-X—
5 17 5 17
_ &
"~ 85
= e—¢=cos'1(%]
85
. 4(3 . 4( 8 _1( 84
= sin | =|-sin"'|—|=cos | —
5 17 85
= R.H.S.
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70 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-1)

18. If 4 sin"'x + cos™'x = m then find the value of x.
Sol. 4sin”'x + cos™'x =n

4om
= 3sin 1X+§=Tt

= 3sin'x=2
2
sin'="
6
1
X=—
2

19. Prove that sin[Ztan‘1 r—x]=\/1—x2,—1£x<1.

sin(Ztan‘1 ‘/H—X]
1-x

co0s260

sin| 2tan™ JM
1-cos

Sol. L.H.S.

x
1

sin20

= J1-x?

= R.H.S.

20. Simplify tan”———

a’—x
Sol. tan—X__
[22 _ 2
Let x = asin® a
. e X
_4( asin
= tan™
[acosej (N
o Ja—x

()
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Solutions of Assignment (Level-l) (Set-1) Inverse Trigonometric Functions 71

21. Find x, if tan™ l —tan™ L =l,x>0
X xX+2) 12
sol. tan"'[ M |-tant( 1|2 T
X X+2 12
1 1
IVERRVPY 1 1
tan 1) X _x+2 | _ T ol L > —1
11 [T12 O k2
X X+2
X+2-x T
———=tan— = 2_
X% +2x+1 12 -2 3
L k1P = e =22443)
2-3
(x+12 =4+2J3 = (V3+1)
X =+(~/3+1)-1

V3,/3-2

22. Prove that cos ' x = 2sin’

Sol. Let x = cos0

2sin™

2sin™"

. 4. 0
2sin”'sin— =
5 0
= cos™'x = L.H.S.

23. Prove that cos™ x =2cos™

Sol. Let x = cos6

2cos™ 1+x
2

2cos" f1 +cos6
2

2cos™ (cosgj
2

=0
=2 cos~'x
= L.H.S.
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72 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-1)

24. Prove that cos(Ztan‘1 fﬂ]: X, —1<x<1.
1+ x
-1 1-x
Sol. L.H.S. cos| 2tan™", | ——
1+ x

Let x = cos20

_4 |1—cos26
= cos| 2tan 1,’—
= LHS. ( 1+c0326]
)
= cos 2tan‘1,/23'nze
2cos“ 0

= cos2tan~'(tan)

= cos20 = x
25. Find x, if 3tan”'(2—+/3)—tan™ [1J =cot”
X

Sol. 3tan”'(2-/3)—tan™ [%] =tan™

26. Find x, if tan”'(x +1)+tan™ x + tan

Sol. tan”'(x—1)+tan”(x+1)=tan"'3x —tan

S x=1+x+1 ( 3x—-x
tan” | ————|=tan >
1-(x°-1) 1+3x

2x 2x

2-x2 1+3x2

x(1+3x3)-x(2-x3)=0

Xx(-1+4x%) =0
1
x=0, % E
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Solutions of Assignment (Level-l) (Set-1) Inverse Trigonometric Functions 73

27. Find the value of sin"(sin5)+ cos '(cos5)+tan"'(tan5).
Sol. sin~'(sin5) cos~'(cos5) + tan~'(tan5) = ?
5 radian lies in the fourth quadrant,
sin~'sin(2n — (2n — 5)) + cos~'cos(2n — (2r — 5)) + tan~"tan(2n — (2% — 5))

sin”"sin(5 - 2n) + cos ' cos(2n - 5) + tan~" tan(5 - 27)

5-2n+2n-5+5-2n
=5-2n

28. Prove that tan™ (ij +tan™ (i) —tan™ (1j =0.
21 13 8

Sol. LH.S. = tan™ (ij+tan‘1 (%)_tan-1 ( 1 j

29. Iff:[-1,1]— find the value of B.

Sol. In one-one onto fun

Range of f = Co-domai

So, Range of function for x

So, B= _—n,E
2 2

Long Answer Type Questions :
30. Solve the equation sin(2cos™(cot(2tan™ x)))=0.
Sol. sin(2cos'(cot(2tan~"x))) = 0

= 2cos~'(cot(2tan~"'x)) = nm, nez

But cos™'t € [0, 7]

= cos~'(cot(2tan-"x)) = O, g s

= cot(2tan~"x) = 0, %1
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74 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-1)

(i) cot(2tan~'x) =0

2tanTx=+2
= 2

X = 1,
(i) cot(2tan='x) = 1

_ 3n
2tantx=L 2T
= 4 4

= tan'x=2Z, _3n
8 8

x=(2-1),~(v2+1)

cot(2tan™" x) = -1

_ 3n
2tanTx=-T 2T
= 4" 4

= x=—(2-1),¥2+1)
= x=+1+(2-1), £+(v2+1

31. Ifx>y>z>0, then prove t

1
—
)
=]

L
x

|

~+
)
=]

tan'x—tan'z+m—

n = R.H.S.

32. Find x, if sin"'(1-x) =g+23in‘1 X

Sol. Let sin"'x =0

= X =sind

— sin'(1-sinB) = g +26

1-sin® = sin(g+26j

c0s20
1 — 2sin?0
= 2sin?0 —sin@ =0
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Solutions of Assignment (Level-l) (Set-1)

Inverse Trigonometric Functions

33.

Sol.

34.

Sol.

3 T
cotb=——| 1>0>—
- 4( 2)

sinB(2sin6 — 1) =0

sine=0,1
2

1
= X—O,E

But X =— does not satisfy the given equation

o N|—

X =

If cot='2 and cot~'3 are two angles of a triangle then find the third angle.
o = cot'2, B = cot'3 and 3™ angle be y

at+tB+y=mn
= oa+tf=n-y
= tan(a + B) = tan(m —vy)

tana +tanp

——=—tan
1-tanatanf Y

Find the

sin[ Jcot™[ -2
2 4

Let cot™ (—gj =0
4

tan0 = —i
3

2tan—
tan0 =

0
4 2tanE

1-tan2?
2
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35.

Sol.

36.

Sol.

Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-1)

2tanzg—3tang—2 =0

2tan9+1 tan9—2 =0
2 2

x = cot™(7), y = cot(3)

= cotx =7, coty =3

25
= €0s2x = sindy
Simplify sin™ x +sin”'vJ1-x?, wh
sin'x +sin7'V1-x2

Let x = sin®

= sin"x+sin”TV1-x?

0 + sin~'(cos0)

)

0+2-0
2

T

2
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Solutions of Assignment (Level-l) (Set-1) Inverse Trigonometric Functions

37. Find the value of tan™ (%tan ZAJ +tan”'(cotA)+tan'(cot> A),0 < A <% :

Sol. tan™ (%tan 2A] +tan”'(cotA)+tan""(cot® A), 0< A< %

Let tan~'(cotA) = 0
tan~'(cot?A) = ¢

3
tan(0+ o) = tan0 + tan¢ _ CotA+cot’A _ cot/z\ _ ta2nA _ tan/;
1-tan6.tano 1-cot* A 1-cot°A tan“A-1 1-tan® A
_tanA  _ tan{m — (0 + 0)} ( 0 & ¢ are cotan nctions which are >1for 0 < A< E)
1-tan? A 4
_ tanA
tan!| ——=  |=n—-(0+
(1—tan2Aj (0+0)

= 6+¢=n—tan‘1[%]
1-tan“ A

= tan'(cotA)+tan '(cot® A) =

_1( tanA j
= tan"| ———— |+
1-tan“ A

38. Find the value

and, sin™’' 4. tan™ [—
5 3

13 14 13 13 T
=tan'Z+tan”'Z = tan' 4ot 2 = =
Hence, L.H.S. 7 3 7 7
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78 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-1)

40. Lettan~'x, tan'y, tan~'z be the angles of a triangle ABC, then prove that

X y z 2xyz
T 7 T 2=
T+x* 1y 1428 4+ ) A+y? )1+ 2)

Sol. tan”'x + tan'y + tan"'z ==
Let tan~'x = A = tanA = x
tan"'ly=B= tanB=y
tan''z=C= tanC =z
= A+B+C=m=n
2A+2B+2C=2n
(2A + 2B) = 2n - 2C

tan2A +tan2B — _tan2C
1-tan2A tan2B

tan2A + tan2B = —tan2C + tan2
= tan2A + tan2B + tan2C = ta

2tan A 2tanB
= 1-tan’A 1-tan?
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Chapter 2

Inverse Trigonometric Functions

Solutions (Sét-Z)

[Principal Value an

1. The value of tan'(+/3)+cot™(=1)+ sec;

) 15

Sol. Answer (4)

tan™' /3 + cot™ (1) +

tan”'v3 =0,

= tana =
= o=—
cot- (1) =B, Be (0,
= cotp=-1

_3n
4

sec™ [—%] =v,y €[0,n] - {%}

= P

n 3n 5n 23n
= C{.+B+’Y=§+T+?=W

2. The value of cot™'(—/3)+cosec™'(2)+tan"'(+/3) is

4n
3
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80 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-2)

Sol. Answer (4)
cot™(—v/3) + cosec(2) + tan'(+/3) = ?
cot(—v/3) = &, 0.e(0,7)

= cota = —\/§

5n
o=—
6

—1(9) = T
cosec—1(2) B,BE[ 2,2} {0}

= cosecf = 2

=

tan"'(v/3) =7, ve[—g, g)

= tany=\/§
_T
= v 3
o+p+ —5—n+E+E—
"“6'6"3

3. The maximum and mini

3n «
v 4°2

Sol. Answer (2)

(FXDmax =
4. Select the wrong option.

(1) —1<sin'x<1= —sin1< x < sin1 @ 23008‘1xs%:>—%SXs

N =

3 Eswt‘%s@:— 3<x<1 4) sec'x>T = x<2
® 7 5 “) 2

Sol. Answer (4)
Option (1), (2), (3) are true.
But (4) is not true as

1>TE
sec Xz —
4

T 1
= 7 <sec'x<m

= xe (-0, -11U1, V21
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Solutions of Assignment (Level-1) (Set-2) Inverse Trigonometric Functions 81

5. If x, and x, are the roots of 15x2 + 28x + 12 = 0, then
(1) Both cos~'x, and cos™'x, are real (2) Both sin~'x, and sin~'x, are real
(3) Both sec™'x, and sec'x, are real (4) Both cot"x, and cot'x, are real
Sol. Answer (4)
On solving, 15x%2 + 28x + 12 =0
~28++/520
30
One root is greater than —1 and other root is less than —1.

Hence, option (4) is the only possibility.

6. The expression

T 1 -1 T 1 -1
tan| — + —cos™' x | + tan| = — —cos™' x | equals
4 2 4 2

1
1 X (2) x 4) 2x

Sol. Answer (3)

[Tc 1 A )
tan| —+ —cos™' x
4 2

7. lip>g>0andpr<-1<gr then tan"!| P=9 |1 tan"t T=L |4 tan™![ =P | is equal to
1+ pq 1+qr 1+rmp

Y
Mo @) = @) n @ 35
Sol. Answer (3)
p>q>0=pg>0
Al P=9 ) i tan- ;
tan [1+qu tan" p-tan'q ...(i)
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82 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-2)

Since, qr > -1, then

n,1q—r
1+qr

and pr < -1, then

ta =tan"'q-tan'r ...(ii)

4 r=p - -
tan1[m]=n+tan1r—tan1p .. (iii)
Adding (i), (ii) and (iii), we get

an™ (u] +tan™ [ﬂ] +tan™ [ﬂ] =7
1+ pq 1+qr 1+rmp

8. If k satisfies k2 — k — 6 > 0, then a value exists for

(1) sec 'k () sin~'k
Sol. Answer (1)

a1
(4) sec (Fj

k*-k-6>0
= (k-3)(k+2)>0
= k<-2, k>3
A value exist for sec™'k

9. The domain of the function

(1) -6, 6]
Sol. Answer (1)

,2) U (2,3)

f(x)=cos™

4<2-|x <
B<—|x <2
2<|x <6

= 6<x<6

10. The domain of the function given b 2x)+g is
1 [—11} 2 Al 3) [-1, 1 4 —1l
Sol. Answer (2)

_ b
f(x)= ‘/sm (2X)+§

-1<2x<1

N “Tex<

5 . ()

\CY N

sin'2x+ X >0
6
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Solutions of Assignment (Level-1) (Set-2)

Inverse Trigonometric Functions

1.

Sol.

12.

Sol.

13.

Sol.

- T
sin2x>-=
6

= xz—% (i)

From (i) & (ii), we have

R
4’2
The domain and range of f(x) = sin~'x + cos™'x + tan~'x + cofi'x + sec'x + cosec™'x respectively are
3n T
M 1105 @ =115 (4) (-1,1), 2n
Answer (1)

f(x) = (sin~'x + cos~"x) + (tan~"x + cot~"x) + (
Common domain = [-1, 1]

But _n,mn.m_3n
urange—2 5t5=5

Let f(x)=sec (x-10)+co

(1) {0, g, 71:}

Answer (4)

sec”'(x —10) 4

cos'(10 — x)is
~1<10-x <1
=9<x<11
Hence, f(x) is defined, when
f(9)=sec'(-1)+cos'(1)=n+0 =
f(11) =sec'()+cos ' (-1)=0+n=m
. Range of f(x) is {m}.

cos '(=x), |x| < 1, is equal to

(1) —cos™'x (2) cos'x (3) g—cos‘1 X (4) g+sin‘1x

Answer (4)

cos™1 (=x)=m - cos~1x

[n ! _1 ]
= n—|—--sin"x
2

n . _1
—+sin" x
2

83
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84 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-2)

14. cosec™'(—x), x e R—(-1, 1), is equal to
(1) cosec™'x (2) —sin~'x (3) -sin™ (—j (4) m - cosec™'x

Sol. Answer (3)

cosec™'(—x) = —cosec™'x
= —sin” [1)
X
15. cot'(-2) is equal to

A1) n—tan‘(%) @) tan‘(%) -1%

Sol. Answer (1)
cot-1(=2) =n-cot-1(2)

= n—tan™ (1]
2

16. The value of sin™' 2+ + sin™' > + s
5 13

4) cot'2

3n
(1) >

Sol. Answer (2)

14 fa—1
sin™' = + sin

sin™

I Il
e. Q.
=] =]
IN L
7N /N
0| o
o
N—

I
Q
o
w|
VY

1
17. If—1<x<-— > then sin~'(3x — 4x%) equals

(1) 3sin'x (2) m-3sin"x B) —m—-3sin"x (4) m+3sin!x

Sol. Answer (3)
3sin' x = -t —sin™’ (3x - 4x3) ,when —1< x < ‘?1

= sinT'(3x—4x%) = —n — 3sin~'(x)
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Solutions of Assignment (Level-1) (Set-2)

Inverse Trigonometric Functions

18.

Sol.

19.

Sol.

20.

Sol.

21.

Sol.

sin‘1(—(%Dmos‘(—(%j}cot*(—\/§)+cosec‘1(\/§) +tan‘1(—1)+sec“(\/§) equals

m = @ © = w =
Answer (2)
Sum= Fym O m o mom_19m

6 3 6 4 4 4 12
The value of sin~'sin(16) + cos~'cos(10) is
(1) 26 @) -26 @) 6+n 4) 9n-26
Answer (4)
sin~" sin16 = sin~" sin(16 — 51 + 5mn)

=51—-16

cos~' (cos 10) = cos™' cos (10 — 3m + 3n)
= cos™' cos {3n + (10 — 3m)}
= cos™' {~cos (10 — 3m)}
=n —cos ' cos (10 —
=1 —(10-3m) =

Sum=51-16+4n—-10=

-1 5n .1
Ccos COS? +sin

1) 0

Answer (1

cos™ [cos—
3

sin™ (sin%tj = sin‘\

Adding, cos™ [coss?n) +sin”

sin™’ [gj +2tan™ (%) is equal to

= E -1 i -1 3 E
(1) tan (4) ) tan (3] (3) tan (_Jﬁj @ 3
Answer (4)
sin™’ 4 +2tan™ [1) 4 5
5 3
0
4
Let sin™ (—] =0
et sin 5 3
4
ino=2
= SIn 5

85
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22.

Sol. Answer (1)

23.

Inverse Trigonometric Functions

Solutions of Assignment (Level-l) (Set-2)

I
—
)
S
L
I
N—
+
—
)
=
L
N\
w]
-_—
N—

1]
~—
Q
3I

7N\

w| N

N———
+
—
Q
jl

7N\

w|N
X
| ©

N—

I
—
)
3\

N

Wl

~———
+
o
)
:\

N

Alw

~—

= tan™ % +cot”

T
2

sin [Ztan‘1 (1j
3

14
(1) I3

sin(Ztan‘1 (%D +Co
tan™ (%j =0, tan'(2V2) =

) 2tan6
= sin20+coso =m

1
2l 2
3) 1 .3 1
- L
3

_14
15
If sin(cot™(1 + x)) = cos(tan~"x), then x is

(1) 1 @ 5

Sol. Answer (4)

22
4) 5
1 22 3
0 0
1
1
3) 0 @ -3
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24.

Sol. Answer (1)

sin(cot‘1(1 + X)) = cos(tan‘1 (x))
cotl(1+x) =0

N2+ X2+ 2

= cotb=(1+x) 1

= sin9=; 1+x

N2+ 2x + x?

= tan'x=¢

= tanp = x
cos¢ = !
V1+ X2

sin® = coso
. 1 1
V2+2x+x2 A1+ x2

= 1+x2=2+2x+x2

(1) x, <x, Can't be determined

|

~

Q

:I
/:\
SN
N—

+

sine=E
5
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= tan6=E
4
(242)
. _1 eve —
sin L 3 (0]
5
22 3
= sing=——
3 ¢
= tan¢=2x/§ 4

= tan6tan¢ = %x2\/§ >1

= X e[% n) 22

= X2 > Xq

25. cos(tan‘1 %)+cos(tan‘1x) is equal to

4 X 3
RN @ N

Sol. Answer (3)

cos(tan‘1 %] + cos(tan™

coscos™

I
I
+

26. The value of sin
(1) x
Sol. Answer (1)

sin cot™! tan cos™'x

(@) x?

= sin{g —tan™'tancos™ x}

. (TC » ]
= sin| =—cos™ x
2

= sin(sin‘1 x)
= X
Second Method
We have,
sincot 'tancos™ x
= sincot™'tan® , where cos'x =0
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sincot™ (E\
)

(1-x2)

sin¢ , where cot™ LTJ =

=X

27. The value tan{sin‘1(cos(sin‘1 x))}tan{cos‘1 (sin(cos™ x))} is equal to (where 0 < x < 1)
Mo @ 1 @) -1 @) 2
Sol. Answer (2)

tan { sin™ (cos sin”™ x)}

= tan {E —cos™ (cos sin” x)}
2

=tan (E —sin™ x]
2

= cot (sin~"x)

Similarly,

tan{cos‘1 (sin cos™' x

tan{sin

28 1tan‘1 123,
.3 5 | isequ

(3
(1) tan (EJ

Sol. Answer (2)

12
tan6=—
= 5
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90 Inverse Trigonometric Functions Solutions of Assignment (Level-l) (Set-2)

5 1—tan29
2

= cose=§= 0
1+tan2§

2 0 2 0
1-tan §+1+tan 5_ 5413

= =
0 06 5-13
1-tan? =~ —1—tan®—
2 2
tan29=£
2 18
¢] 2
tan—=+—
= 773

6. 2 -
But tan—#-—as it is positive

2 3
0 2
tan—=—
2 3

= 9 tan [E)
2 3
29. If sin™ (gj +sin™ (ij =
b% b%

(1) -5
Sol. Answer (2)

Given, si

Also, sin™ (E +
X

From (i) and (ii),

42 32
= —2+—2=1
X“ X
= x=15
= x = 5 is a solution

30. tan'x-tan"'y =tan” (ﬂj holds good for
1+ xy

(1) Allx,ye R @ X <1,y <1 @3) IxI>1, 1y >1 @) xy>-1
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Sol. Answer (4)

tan' x-tan"'y = tan™ [u) if xy >-1
1+ xy

1

1 1
31. Iftan~'x + tan‘1y +tan-'z=mx, then —+—+—=
Xy yz zx

1
(1) 0 @ 1 @) vz @) xyz
Sol. Answer (2)
Let tan”'x=A tan'y =Btan"'z=C

ThenA+B+C=mn

1 1 1 x+y+z

—_—t—t—=—

Xy yz zx Xyz
tanA+tanB+tanC
tanAtanBtanC

=1 (-A+B+C

32. If x+y+ z=xyz, then tan~"x + ta
(1) =

Sol. Answer (1)
Let x=tanA, y =ta

Then, x+ y+ z

33. If tan(sin”v1-x*)=sin(tan™

0 -2 @ 75 o 2 (@) Both (1) & (3)
Sol. Answer (4)
tan(sin‘1 (ﬁ )) _ sintan™'2) 2 1
sin"(V1-x?) =6 o 0
= sino=1-x g
1-x°

tano =

Let tan~'(2) = ¢
tang = 2
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= sinq)=i

J5

tan6 = sind

1-x_ 2
= X NG
= 5(1-x?) = 4x2

NG
3

= XxX=z=

) ) 2n
34. Ifsin”' x+sin'y= 3 then cos™'x + cos™'y equal
1 2n o L
(1) 3 @) 3

Sol. Answer (2)

@ n

1 4 T T
cos ' x+cosTy = E—sm X|+|=

2
35. If sin™' [x X

(1) -1

Sol. Answer (4)

. _1 _1 n
sin” x+cot”'y = 2

= x=y
x2 x* )
X— "t o
2 4 2 4
N x X
SRR
2) "72)
2x 2x?
=

2+x 2+ x°

= x=z0
= 2+x2=2x+x2
= x=1
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36.

Sol.

37.

Sol.

38.

Sol.

If sin(sin‘1 :1)’—7: +cos™ x] =1, then x is

3n n 3n 3n 8n
(1) 11 @) > 11 ©) T ) et
Answer (3)

sin [sin‘1 ?—7; +cos™ x) =1

. 43m » - i
=sinT—+cos Xx=sin"1=—
11 2

. 43t T » -
= sinT —=—-co0s” x=sin"' X
11 2

. . . 3n
If sin~'x + sin1y + sin'z = - the value

(10
Answer (1)

—7'E PR | Tl:
Since — <sin” x < —,
2 2

Hence, sin™ x + si

1
N
+
RN
+
RN

|

= 3->
=0

Let x. € [-1, 1] for i = 1, 2, 3, ...24, such that sin~'x, + sin~'x, + .... + sin"'x,, = 12nthen the value of
Xy + 2X, + 3Xy + ... 24X, IS

(1) 276 2) 300 3) 325 (4) 351

Answer (2)
) T s
——<sin” X, < —
Since, 5 =5

Therefore, sin™ x, +sin™ x, +...+sin™ x,, <12n

. . . . T
Equality holds, when sin 1x1 = sin 1x2 =...=sin 1x24 = >
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= X TX T T Xy, =
Xq+2Xy +3X5 +...+ 24Xy,
= 1+2+3....+24

= 2—24(24+1)

= 300

39. How many solutions does the equation 5tan~"x + 3cot'x = 2 have?
(1) Zero (2) Exactly one (3) Exactly two (4) Infinite
Sol. Answer (2)

S5tan ' x+3cot' x=2n
= 2tan”'x+ 3(tan‘1 X + cot™ x) =21
3n w
2tan'x=2n - —==
= 2 2
tan'x ==
= 4
= x=1
Exactly one solution

40. The equation sin~'x —

(1) No solutions

Sol. Answer (

sin™' x —cos™

— 2sin'x-

o n
= sin'x==
3

N

X=—
2

Unigque solution exists.

41. Solution of sin"'x = cos~'x is sin”'(1-x)-2sin™" x =g
1 1
(1) Less than 2 (2) Less than 3
1 4
(3) Greater than 3 (4) Greater than 5

Sol. Answer (3)
sin~'x = cos™'x
= sin'x=sin""V1-x?
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42.

Sol.

43.

Sol.

44.

Sol.

1
= X=1t—
V2
X —i is a solution
\/5 .

Number of solution of the equation sin(%cos'1 xj =1is

(1 1 @0 (
Answer (2)

(4) Infinitely many

Given equation is

. [1 » )

sin| —cos™' x| =1
5

1 4 T
i —cos ' x=(4n+1).—
ie. ¢ ( )2

ie., cos’'x= g.(4n +1)n

which is not possible

The set of
(1) No values o
@) [0, 1] al values of k
Answer (1)
We know that
sin!(sin4) = sin"'sin(t — 4) = n —
We have, x> —kx +t—-4>0xe R
= D<0=kK -4n-4)<0

= K+44-m)<0

which is not true for any real value of k.

Number of solutions of the equation 2(sin™'x)? —sin"'x-6=0 is

M 2 @2 1 (©ORY 4) 3
Answer (2)

Solving 2.(sin"'x)? — sin"'x -6 =0

either sin"'x = 2 or sin"'x = =1.5
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T
sin~'x cannot be greater then >

sin"'x # 2
Only one solution is there

X = sin(-1.5)

45. cos™'(2x? - 1), 0 < x <1, is equal to
(1) 2cos™'x (2) 2sin~'x (8) m—2cos'x (4) m+ 2cos™'x

Sol. Answer (1)

Let x = cos6
cos™(2x2 — 1) = cos™' (cos260) = 260
= 2cos'x

if0<260<m

46. sin”'(2xy1-x?), xe

(1) 2sin'x
Sol. Answer (2)

Let x = co

sin~'(2cosBsin
= sin~(sin20) =

= 2cos'x

- [rr
- x/1+x —\/1 X

] | x| S—z, is equal to

1 1.2 s 1 -1 2
—CO0s — ——CO0S
(1) Zoos'x @ F-500s"x
T os x? E_l
(@) y+oc0s X 4) cos™' x?

Sol. Answer (3)
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Let x2 = cos20

L V1+c0s20 +/1-cos20)
L«/1+c0326 -1 —coszeJ

= tan

1Eszes5j
2 4 2

tan-! [cose + sine)
cos0 —sin6

_1(1+tanej

tan

1-tan6

tan™ tan(5+e) [ g Sl Te Ej
4 8 4 8 4 2

= —+6
4

( x? < % = c0s20 <

=T, 1cos‘1 x?
4 2

48. The value of cos(2 cos™ 0.8) is
(1) 048 (2) 0.96
Sol. Answer (4)

cos(2 cos™ 0.8) = cos(cos‘1 (2

49. The sum

T
() 5
Sol. Answer (2)

1 B 2n—1
2" 42" 14202

= > {tan'(2") - tan"(2")}

= lim an{tan1 (2")—tan™"(2"" )}

= Iim{tan‘1(2")—tan‘1(1)}

n—ee

mom

"2 4

97
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50. The sum of the maximum and minimum values of the function f(x) = sin~'4x + cos™'4x + sec '4x is

3
(1) 2n @ @ 5 Q)

Sol. Answer (1)

N a

Domain of f(x):xe{—%,%} only

. . 1 . 1 i1
f(x) is min when x=— ie., f_ (—)=— .
() 4 min 4 2

and f(x) is max when x = —% ie., f (—l) _3n

’ max

4

Sum of maximum and minimum value of function j
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