Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 308

MATHS ( QUESTION BANK )

INVERSE TRIGONOMETRICE FUNCTIONS

Single Correct Answer Type

If [sin™! cos™! sin™! x] = 1, where [.] denotes the greatest integer function, then x belongs to the interval
a) [tan sin cos 1, tan sin cos sin 1] b) (tan sin cos 1, tan sin cos sin 1)

c) [-1,1] d) [sin costan 1, sin cos sin tan 1]

sec?(tan™! 2) + cosec? (cot™! 3) is equal to

a)1l b) 5 c) 10 d) 15

If 2tan~1(cos x) = tan~1(2 cosec x), then the value of x is

s s
b)Z c) 3

—1x+1 T .
1 —, =5 thenxisequalto

d) None of these

b) —— )+ |2
-—— c) + |=
V2 2
- X .

Wlsequalto
2x

X
a) 2sin"1— b) sin~1—
a a

The sum of the infinite series
1 _ v7-1>_+ _ _1<V§——V7>4_
sin _
V6 V12

n—)})+...1s

b) 5 qg )«

If6; =sin™! % + sin™1 % and 6, = cos™! % + cos™! %, then
a)f, >0, b)6, =6, c) 8, <86, d) None of these
If cos™! x >sin"!x, then

1 1
a)x<0 b)-1<x<0 0sx<—= d-1<x<—

V2 V2
If elsin® a+sin® a+sin® a+..olloge 2 j5 5 root of equation x2 — 9x + 8 = 0,where 0<a < %, then the principle
value of sin~! sin (2—”) is
3

a) a b) 2a c) —a d) —2a
Ifcos™ x4+ cos™1y + cos™ z + cos1 t = 4m, then the value of x% + y? + z2 + t2is
a)xy +zy+zt b) 1 — 2xyzt c) 4 d) 6
Sum of infinite terms of the series

-1(42 3 -1(~92 3 -1(22,3 :
cot (1 +4) + cot (2 +4) + cot (3 +4) +...1is

T
a) a b) tan~1(2) c) tan~13 d) None of these
Ifsin"ta+sin"!B+sinty = 3711’ then af + ay + By is equal to
a1 b) 0 03 d) -3




- The value of cot™

. The value of tan™1(1) + tan"1(0) + tan~1(2) + tan"1(3) is equal to
a)m by 2" 9z
4 2

d) None of these

Ifcos™ p + cos™' q + cos™  r = 3m, then p? + q? + r? + 2pqr is equal to
a) 3 b) 1 J 2 d) -1
If0 =sin"'x + cos™'x — tan™! x > 0, then the smallest interval in which 0 lies, is given by

b —-Z<p<0 0<o<Z® Di<e<t
)—z=0= )0=0=y )3=0=3

24
b) § ) = d) None of these

Ifx € (1,), then sin™?! (132) equals
a) 2tan~1x b)m —2tan"1x c)—m—2tan"1x d) None of these

Cos [tan™{sin(cot™1 x)} ] is equal to

x2 42 X2 + 2 241 d) None of these
b) )

x2+3 xZ+1 x2+2

2
- The value of tan cos™ 1 (— ;) —Ilis

2
) — b) 2 )= &
a) — - c) = —
5 3 V5 V5
. The solution set of the equation tan™! x — cot™' x = cos™1(2 — x)is
a) [0,1] b) [-1,1] c) [1,3] d) None of these
. The value of tan™1(1) + tan"%(0) + tan~1(2) + tan™1(3) is equal to

T
a)m b) %Tn 0) 3 d) None of these

If a, b are positive quantities and if a; = aTer, by =+ a.b,a, = al;bl b, = \/a,b; and so on, then
b2 — g2 b2 — g2 ) Va2 + b2 d) None of these
= b boo = C) Poo =
cos™1 (%) ) cos™1 (ﬁ) ) cos™1 (S)

b
* The value of sin E —sin™?! (— E)] is

2
a)ﬁ b)_ﬁ c)%

2 2
. The value of sin[cot™*{cos(tan™! x)}], is

x?+2 x?+1 X
b) c)

x2+1 xZ+2 x%+2

cot™1(2.1%) + cot™1(2.22) + cot™1(2.3%)+... upto o is equal to
n . T
3y )3 2
_1( 2

Ifx € (1,), then tan™? (1_—12) equals
a) 2tan lx b) —m + 2tan"1x c)m+2tan"1x d) None of these

- The value of cos(2 cos ! x + sin™! x) atx = %is

a)1 b) 3 )0 d)_i

5
1xy+1 +c
-y

a) 0 b)1
c)cot™lx+cot™ly +cot™lz d) None of the above

— z+1 _12x+1.
ot~ 12= — + cot 1 is




If we consider only the principle value of the inverse trigonometric functions, then the value of

1 4
1_— —sin™?

5v2 m)

f29 29 3
ki oy d) —
3 13 )3 )39

The numerical value of tan (2 tan~! % — E), is
7 7
a)l b) 0 0 d)—
17 17

tan (cos is

IfinaAABC,2A = tan"! 2 and £B = tan™! 3, then angle C is equal to
a) T b) n c) n d) None of these

—1{1 2431 —x2 /1——}_cos E—cos x holds for

a) x| <1 b)x €R 0<x<1 d-1<x<0
If 8 and ¢ are the roots of the equation 8x2 + 22x + 5 = 0, then

a) Bothsin~! 0 and sin™! ¢ are equal b) Both sec™! 8 and sec™! ¢ are equal

c) Both tan™! 0 and tan™? ¢ are equal d) None of the above

2
If (tan"tx)% + (cot™1x)? = 5%, then x is equal to
a)o b) 2 1 d) -1

n -1 2m .
_;tan (—) is equal to
m=1 m4+m2+2 aq

[ n*+n o n*-n L (n*Hn+2 d) None of these
a)tan™! | ——— b) tan™! | =——— c) tan™! | ———
nc+n+2 n“—n+2 nc+n

If we consider only the principle value of the inverse trigonometric functions, then the value of

V17

29 ’3 3
b) =~ = d) —
)3 9 |= )55

-1 s 1 .1, _3® 100 100 100 _ 9 .
Ifsin™ x +sin™" y + sin™" z = —, then the value of x ™" + y*™" + z 0T 451074 5707 15

a)o b) 1 c) 2 d)3
If y = cos™1(cos 10), then y is equal to
a) 10 b) 47 — 10 c) 2m+ 10 d) 2r - 10

_1 2a _11-b?
1 _ 1 =t

2
1+a 1+b2 1-x2’

_ 1 -
tan (cos 1 575~ sin

If sin
a+b a—>b
a)a b) b c d
) ) ) 1—ab ) 1+ ab
The value of Y72, tan™! (rlwz) is equal to

d) None of these

T 3n
a) 5 b) -

1

1 1,
4tan~!'=—tan"!—is equal to
5 239

b)—

’a(a+b+c) +tan ,b(a+b+c) + tan ,c(a+b+c)

a) /4 b) /2 amn
/ 2
Ifsec™ V1 + x2 + cosec™! % + cot_li =m,thenx + y + zis equal to

a) xyz b) 2xyz c) xyz?
Iftan~'(x — 1) + tan ' x + tan"*(x + 1) = tan~! 3x, then x is




1 1 1 1
a) +— b — C -_ d + -
)_2 )0.2 )0, > )0._2

o o o 3 9
Ifsin"'x +sin"ty +sin71z =7n,then the value of x100 4 1100 4 100

 x1014y1014 5101 is
a) 0 b) 1 Q) 2 d) 3
sin"!x + sin™! !

1 _ 11,
~+cos 1x + cos ~isequal to

T 3
a)m b)— 9 ST d) None of these
2 2
_ 2 .
n_itan! (r;nm) is equal to
Jtan-t (=) ) eant (" ) tan~L(n? + n + 2)
a _ — c)tan"'(n?+n
M\ iz 2 S Y
Ifsin"Ya + sin~! b + sin~! ¢ = 7, then the value of
aJ(1 —a?) + by/(1 — b%) + ¢y/1 — c?) will be

d) None of these

1 1
a) 2abc b) abc c) 5 abc d) 3 abc

. Which one of the following is correct?

a)tanl >tan 11 b)tan1 < tan"!1 c)tanl =tan"11 d) None of these
. The value of cos(2 cos~1 0.8) is

a) 0.48 b) 0.96 c) 0.6 d) None of these

. The solution oftan™12x + tan™1 3x = g is

1
a) - b) -1 d) None of these

" The value of cos E cos™ ! {cos (sin‘1 ?)}] is

3 3 3 3
3 n 3 3 a2
3 76 )3 Yy )3

If0 < x < 1, then cos™1(2x? — 1) equals
a) 2cos™1x b)m —2cos™tx c) 2mr—2cos™1x d) None of these
. The value of sin (cot™! x) is

AV b) x A (1 +x1)7/2 d) (1 +x2)7/2

_1 (sin2-1Y\.
- Value of tan™?! ( ) is
cos2

T
4

If £A = 90°in the triangle ABC, then tan™! (ﬁ) + tan™! (i) is equal to

a)o b) 1 J d)%

T
d)

T_1 b) 1 1
33 ) 4

If — < x < -, then cos ™ (4x® — 3x) equals

1

a)3cos™ x b) 2r —3cos™1x c) —2m—3cos tx d) None of these

Ifsin"a + sin~1 b + sin~! ¢ = 7, then the value of
ay/(1 —a?) + by/(1 — b2) + c¢,/1 — c2) will be

1 1
a) 2abc b) abc ) > abc d) 3 abc

Ifsin™! x + sin™!(1 — x) = cos™! x, then x belongs to

a) {1, 0} b) {-1, 1} 9 {0 1} d) {2, 0}
2

Iftan"'a+tan™1'h =sin"11 —tan" !¢, then
a)a+b+c=abc b) ab + bc + ca = abc

11 1 1
)—4-—+-———=0 d)ab+bc+ca=a+b+c
a b c¢ abc

. The value of x for which cos~!(cos 4) > 3x% — 4x is




2++Vér—8
(o245

c) (—2,2)

If x takes negative permissible value, then sin™" x is equal to

a) —cos 11— x2 b) cos™1/x2 -1 €) m—cos 11— x2 d) cos™1/1 — x2

41 11 17,
- The value of tan 1E+tan 1§+tan 1515

d)<2—\/6n—8 2+\/67‘[—8>
3 ’ 3

1

7
a) tan?! 3 b) cot™1 15 c) tan~115

- The smallest and the largest values of tan™! (1_—x

1+x),0 <x<1lare

T I
R
then the value of x is

a+b

a)a b) b C)l—ab

T
a)0,m b) 0, Z c)

2 -1 2x

. 1 2a b
- - )
If sin™! — = tan ;
1+a + 1-x

Number of solutions of the equation

tan~! (2x1+1) + tan™! (ﬁ) = tan™! (%) is

a1 b) 2 93

If —% <x< %, then sin™1(3x — 4x3) equals

a) 3sin"1x b)m —3sin"1x c) —m—3sin"1x d) None of these
Ifx € (—o,—1), thensin™?! (sz

a) 2tan"lx b)m —2tan"1x c) —m—2tan"1x d) None of these
. The sum of the infinite series

sin”! (i) +sin <ﬁ = 1> +sin~t <M> ..
V2 G iz
+...+sin7! (—‘/ﬁ_" (n_l))

n(n+1)}

2x

) equals

+...1is

a) = b) = Q=
8 4
Ifcos™'x =a, (0 <x <1)and
sin~}(2xV1 — x2) + sec™? (Zx:—1) = 2?”, then tan™1(2x) equals
a)m/6 b) /4 c) /3 d) /2

Ifa = sin™?! 1

2 +sin~1iand B= cos 12 + cos™12, then

5 3 5 3

aJa<p b)a = ca>p d) None of these
If0 =tan"'a,¢p =tan™! b and ab=—1,then (8 — ) is equal to

a)0 b) % 9 g d) None of these

If tan © + tan (g + 6) + tan (—g + 6) = atan 30, then a is equal to
a)1/3 b) 1 c)3 d) None of these
If the (cos™1 x) = sin (cot‘1 %) , then x is equal to

5
b)+§ ) +— d) None of these
13 73

g, for some x € (—1,1), then the value of cos™! x is

5w 7T
b) 22 i
)T 910




If% < x < 1, thensin"1(3x — 4x3) equals

1

a) 3sin"1x b)m —3sin"1x c) —m—3sin"1x

4 1
sin™?! T + 2tan~? 3=

" b N
a) 3 4 2

1

If x,y,z are in AP and tan~!x, tan™?! y and tan™ " z are also in AP, then

a)x:y:z b)x:y:—z c)x=1,y=2,z=3

d) None of these

d) 0

d)x=2,y=4,z=6

If a,, a,, as, ...a, are in AP with common difference 5 and if a;a; # —1 fori,j=1,2,..,nthen

_ 5 _ 5 _ 5 .
tan 1( )+tan 1( )+...+tan 1(—)1sequalto
1+aqa, 1+azas 1+ap—1an

a) tan~! (;) b) tan~? (L> c) tan™! (ﬂ>
1+a,a,-1 1+a,aq 1+a,a4

- The relation tan™?! (i—i) = % + tan~! x holds true for all

a)x €R b) x € (—,1) c) x € (—1,)

If A=tan™?! (;{—ﬁ) and B = tan™! (Zlf\/_;

~ ) ,then the value of A — B is
a) 10° b) 45° c) 60°
If0 < x <1, then

V1 + x2[{x cos(cot™1 x) + sin(cot ! x)}? — 1]'/2 is equal to
x

a)\/l-i-—xz b) x ) xy/1 + x2
Ifsin~! G) + cosec™! G) = % then value of x is

a)l b) 3 c) 4
Ifsin"lx +sin"ty +sin"l1z = % and f(1) = 2,
fo+q)=f()-f(@),Vp.q €R,then

xf D 4 yf @ 4 77 — % is equal to

a) 0 b) 1 Q)2
IfA=2tan"'(2V2 — 1) and B = 3sin™! § + sin™?! %, then
a)A=B b)A<B c)A>RB

5n—-5 )

d) tan~?! (—
) 1+ajan4

d) x € (—o,—1)

d) 30°

d) {1+ x2

d)5

d) 3

d) None of these

Iftan (x +2) + tan"*(x — 2) —tan™! G) = 0, then one of the values of x is equal to

-1 b) 5

c) %
cos [cos‘1 (— %) + sin™? (— %)] is equal to
1 b) 0

a)—§

Ifsin"!x —cos™1x = %, then x is
1 V3
a) — b) ==
E )%
. -1 (b*a) _ an-1 (4]
The value of sec [tan (b_a) tan (b)] is
a)2 b) /2

. Which one of following is true?

d)1

4
d) =
)9

d) None of these

d)1

a) sin(cos™1 x) = cos(sin"! x) b) sec(tan™1x) = tan(sec™! x)
c) cos(tan™! x) = tan(cos~ 1 x) d) tan(sin"! x) = sin(tan"! x)

Ifa > b > 0, then the value of tan™! (%) +tan™?! (Z—J_rz) depends on
a) Botha and b b) b and not a c) aand not b

d) Neither a nor b

Page|®6




Ifx >1,then2tan ' x + sin™?! (;’;2) is equal to

a)4tan"lx b) 0 c) m/2

Ifcos ™ x + cos™ 'y + cos™! z = m, then

a) x2 +y? = 32 b)x2+vy2+z%2=0

c) x? + y2 +z%2=1-2xyz d) None of the above
1 (3x

Ifx>— \/_, then tan™ (1 ™

a)3tanlx b) —m + 3tan"1x c)m+3tan"1x d) None of these

If 2 tan~1(cos x) = tan~ (2 cosec x), then the value of x is

bT[ T
)Z 0)3

1

) equals

d) None of these

13 . 15,
- The value of cot 1Z+sm s

63 12 65
a) sin~?! E b) sin~? 3 c) sin~! 8 d) sin™?!

Ifcos™ x + cos™1y =gand tan"'x —tan~!y = 0, then x? + xy + y? is equal to

D0 b 93 W
. The number of real solution of tan™* \/x(x + 1) +sin™! Vx2 +x +1 = gis

a)o b) 1 c) 2 d) oo
Ifx+y+z=xyzthentan!x +tan 'y +tan~lz =

a)o b) /2 1 d) None of these

-1 -1.3 g
Tity?
a) One b) Two c) Zero d) None of these

NEY)
3 1
"sin~1 (g) +tan~?! (7) =

a) % b) % ¢) cos1 (g) )

- The number of positive integral solutions of the equation tan™! x + cos = sin

Jfxy+yz+zx =1,thentan 'x+tan "ty +tan 1z =

am b) /2 a1l d) none of these
JAfx? + y2 4+ 2% = r?, then
-1 -1 -1 .
tan (zr) + tan (xr) + tan (;) is equal to
a)m b) T c)o d) None of these

Iff(x) = sin”! {? - % V1 -— xz}’ —% < x <1, then f(x) is equal to
n s
1 —sin"x b) sin"lx —— ) sin"lx +— d) None of these
2 6 6
(%) + 2sin7? (%) is equal to

T 2T
b) 3 ) 3

-1

. The solution of tan=' 20 4+ tan=1 360 = %is

1 1 1
b)= A< ) 7=

1
a)ﬁ

- The value of cos™! (— %) among the following, is

8n 5t 11w
b) — — d) —
)5 ) )

-Iftan O + tan (g + 6) + tan (—g + 6) = atan 30, then a is equal to
a)1/3 b) 1 c)3 d) None of these




109. The value of cot™? % + sin™? % is
s 12 65

a) sin"1— b) sin™1 — c) sin~1—
) sin oL ) sin 3 ) sin o8

. The value of x for which cos~*(cos4) > 3x% — 4x is
2++6mr—8 2—+6mr—8
a)|0,———— b)| ———,0
3 3
d)(Z—\/6n—8 2+\/67r—8>

c) (—2,2) 3 , 3

2x

Ifx € (—,1), thentan™? (1_x2

a) 2tan~1x b) —m +2tan"1x c)m+2tan"1x d) None of these
. If% < x < 1, thensin™*(2xV1 — x2) equals

a) 2sin~1x b)m — 2sin™1x c) —m—2sin"1x d) None of these
'(x;cosec2 (%tan_1 %) + B;sec2 Gtan_1 (S)) is

a) (a—B)(c® + B?) b) (a + B)(a® — B?)

) (a+ B)(a? + B?) d) None of these
JIFY20 sin~!x; = 107,then Y22, x; is equal to

a) 20 b) 10 )0 d) None of these
. Which one of the following is correct?

a)tan1l>tan 11 b)tanl < tan"'1 c)tanl =tan"'1 d) None of these

) equals

V3 .11 _1V3 11
17+sm 15 and B = cos 17+cos 1§,then

aa>p b)a=p ga<p da+p=2r
-2tan™?! (1) + tan™! (l)is equal to
3 7

"Ifa = sin™

T 49 T
b) = — = d)—
)3 2 (29 )%
2a 1 _1(1-a*\].
1+a2) +cos (1+a2)] is equal to
2 _ 2
2) a b) 1—a d) None of these
1+a? 1+ a?
. The sum of the infinite series
cot™12 + cot™18 + cot™1 18 + cot™1 32+...is
a)m b) % d) None of these
-Iftan™?! (%) + tan™?! (g) = g then x is equal to

a) vVab b) vV2ab c) 2ab d) ab
If x4, x5, X3, x4 are the roots of the equation x* — x3 sin2p — x cos p — sin = 0, thentan™! +tan™1 x, +
tan~! x5 + tan~! x, is equal to
T
a) B b)E—B m—p d) —B
Ifx € (— E,E), then the value of
2’2

_1 (tanx _ 3sin2x .
tan 1( )+tan 1(—) is
4 5+3 cos2x

a) )2—6 b) 2x c) 3x d) x
. (13 2 1 -1 o [33 2 1 -1 B .

7COS€C (E tan E) + 7SGC (E tan (E)) 1S

a) (a—B)(a® + B?) b) (a + B)(a?® — B?) ) (a+ B)(a? + B?) d) None of these
If —1 < x <0, then cos™*(2x? — 1) equals

a) 2cos tx b)m —2cos™tx c)2m—2cos 1x d) —2cos tx

Page|8




_ 44 _ .
If cos™1= —sin 1E=cos 1 x, then x is equal to

a) 0 b) 1

1 1

-If sec™

X = cosec_ly, then cos™?! % + cos™ %
T
am b) 7
.sec?(tan™1 2) + cosec? (cot™! 3) is equal to
a1 b)5
df-1<x < —%, then sin"1(3x — 4x3) equals
b)m —3sin™1x

21 b4 21 T .
. tan? - tanE - ﬁtan?tang 1S equal to
a) —V/3

- The value of tan {cos‘1 (
) 2
Q) ——
3v5
. The value of
sin (sin‘lg +sec?! 3) + cos (tan‘1 % +tan~? 2) is
a) 1 b) 2
oL
If 5
a)3tan"lx

. (1 _14)_
Sin 2COS 5 =

a) 3sin"'x

1 _1 (3x—x3
< x < =, then tan 1(x xz
3 1-3x

b) —m +3tan"1x

) equals

c)m+3tan"1x

bl
) 710

. The solution oftan™!2x + tan™ ! 3x = %is

1
a) — b) —1
) G )
-sin™1 % + 2tan™?! § is equal to

T
a) 3 b) 2
- The equation 2 cos ™! x + sin™! x = MTH has

a) No solution
- The value of cos™! (cos 5?”) + sin™! (cos 5?”) is

b) 0

b) Only one solution c) Two solutions

T
) >
. -1 V3 . —1(1).

The value of sin (7) —sin (E) is

a) 45° b) 90° c) 15°

Afsin™!x +sin™1(1 — x) = cos™1 x, then x equals

a) 1'_1 b) 1'0 C) 0,%

T

1 1 .
“tan G + Ecos‘1 x) + tan (Z - Ecos‘1 x) ,x # 0is equal to

b) 2x ) E
X

d) None of these
q T
) 2
d) 15

d) None of these

d)v3

d) 4
d) None of these
1
d) —
) 10
d) None of these
d)o
d) Three solutions
RY/4
d) 22
) 3

d) 30°

d) None of these

d) None of these

2 1/( 2 _ .
x)—4tan 1( x)—tan Lx = 5m, then x is equal to
+x2 1-x2

b) —/3 c) V2

d)v3




142.1fsin"'x + sin"'y + sin"l z = % and f(1) = 2,

fe+q)=fP).f(@),Vp qER,then

F) 4 Q) 4 ) — ___F4y+D)
Mty rz D1y 71 o7 1S equal to

a)o b) 1 c) 2
143. cot™(Vcos a) — tan™*(Vcos @) = x, then sin x is equal to

a) tan™2 (%) b) cot? (g) c) tana

144 The value of cot™ 9 + cosec™? ? is
A b s s 4
a) 5 )Z c) 3 )

n -1 ;
_,tan (—) is equal to
m=1 m*+m2+2 q

) tan-1 n?+n b) tan-1 n?—n ) tan-t n?+n+2 d) None of these
i P S Y c)tan n+n

13 . _
-If cos 1E—sm

a)o b) 1 c) —1 d) None of these
1

4 — .
1 - =cos 1 x, then x is equal to

-If cot(cos~ 1 x) = sec (tan_ ), then x is equal to
b a 252 — g2
a) ——— b) — = = d=— =
) o= N T —

. . . _ (3
The equation sin"! x — cos ™ x = cos™! (7) has

a
Vb2—-qa2?

a) No solution b) Unique solution
c) Infinite number of solutions d) None of the above

JIf0 =sin"1x + cos ' x —tan~! x > 0, then the smallest interval in which 0 lies, is given by
3n

s Vs Vs Vs T
a) 7 <8< b)-,<0<0 )0<0<, d-<o<=

4 -2
. . _ 41 :
- Solution of the equation cot™ x + sin™! = = g is

1 d) None of these
a)x =3 b)x =— c)Jx=0
) ) V5 )

- sin (% cos™! g) is equal to
) -— b)—~ ) —— Q) —
a) —— — €) —— —
V10 V10 10 10
-If sin™1 (%) + sin™?! G) = g then x is equal to
a)3 b) 5 c)7 d) 11
If[cot™ x] + [cos! x] = 0, where x is a non-negative real number and [.] denotes the greatest integer
function, then complete set of values of x is
a) (cos1,1] b) (cot1,1) c) (cos1,cotl) d) None of these

. 1 2% —1 1+x _1 2x
1f3sin"' == —4cos”'—= + 2tan"?
1+x +x

s .
> = —, then value of x is
1 -x 3

1 1 d) None of these
a) V3 b) —
) V3 )5
. Sum of infinite terms of the series
-1(q2 .3 -1(52 43 -1(72 3 ;
cot (1 +Z)+cot (2 +Z)+C0t (3 +Z)+"'

a) % b) tan~1(2) d) None of these

-2tan™?! (%) +tan™?! (%)is equal to

) 3s)




. The number of triplets (x, y, z)satisfying sin™! x + cos™ y + sin"! z = 27, is
a)o b) 2 1 d) Infinite
. The value of sin (cot™! x) is
a) 1+ x2 b) x c) (1 + x2)73/2 d) (1 + x?)~%/2
Ifcos™tx + cos7ly zgand tan~'x —tan~'y = 0, then x? + xy + y? is equal to
a) 0 b) 1
V2

2x ) equals

3 1
c) = d) -
) 2 ) 8
‘If-1<x <1, thentan™?! (1_x2
a) 2tan~1x b) —m +2tan"1x c)m+2tan"1x d) None of these
If6 =tan"la,¢ =tan"1 b and ab=—1,then (6 — ¢) is equal to
T T
a)o b) — ¢) = d) None of these
4 2
-If the (cos™! x) = sin (cot‘1 %) , then x is equal to

V5

2) ig by 4 V5 d) None of these

5
3 9 i\/§
AfsinTlx +sin"ty + sin"! z = 7, then x* + y* + z* + 4x2y?3% = k(x?y? + y22? + 3%x%) Where k is
equal to
a)l b) 2 c) 4 d) none of these

—1 (3x=x3 2x .
“tan~! (1913;2) —tan (1_—22) is equal to

a)0 b) 1 c) tan"1x d) tan~1 2x
Ifcos™ \fp+cosTt /1 —p+cost/1—q= %”, then the value of q is
1 1
a) b) —
V2
.If @, 8 are the roots of the equation 6x2 — 5x + 1 = 0, then the value of tan™! a + tan™1 g is
a)o b) /4 1 d) /2
1 1

1 1
Z d) =
C)3 )2

‘If a = sin™ §+ sin™ %and B = cos‘1§+ cos™? % then
Aa<p b)a=4 ca>f d) None of these
. Solution set of [sin~! x] > [cos™! x], white [.]denote the greatest integer function, is
1
a) [—, 1] b) (cos1,sin1) c) [sin1,1] d) None of these
V2
.The value oftan™?1 + tan" 12 + tan™! 3, is
a)o b) 1 am d) —m
. The greatest and the least values of (sin! x)3 + (cos™! x)3 are respectively
3 3 3 7.3
by T 9 n_7L d) None of these
88 32" 8
-1 G) —tan™! (g) = 0, then x is equal to
13
b) 3 4=
3

. Cos [tan~Y{sin(cot™1 x)} ] is equal to

) X2 42 d) None of these
a) [—— b) c
x2+3 x2+1

-1 X —1X=y.
-tan 1;—tan 1ﬁlsequalto

(wherex <y > 0)

T T 3n
a) —Z b)Z C) T

174.Iftan"! 2 and tan™?! 3 are two angles of a triangle, then the third angle is

d) None of these




188.

189.

- If 3sin~1 2%
1

T bT[ T dT[
)3 )3 )7 )%

.If 8 and ¢ are the roots of the equation 8x2 + 22x + 5 = 0, then

a) Both sin~! @ and sin™! ¢ are equal b) Both sec™! 8 and sec™! ¢ are equal
c) Both tan™! 0 and tan™? ¢ are equal d) None of the above

. If xq, x5, X3, X4 are the roots of the equation x* — x3 sin 2 — x cos p — sin 3 = 0, thentan™! + tan™?!

tan~! x; + tan~! x, is equal to

T
a) B b)5 —B Qm—B

_ . 1,
- The value of cos(2 cos™ x + sin"1 x) at x =_is

a) 1 b) 3 )0

11 _

- Solution of the equation cot™ x + sin~ = % is

1
a)x =3 b)x = — d) None of these

N c)x=0

- 1 .
-Letcos(2tan"1x) = > then the value of x is

c)1-+3 d)l—i

a) V3 NG

b) =

41 . . .
- If sin 1§+sm 12 = sin~! x, then the value of x is

9 9 2
. The solution set of the equation tan™! x — cot™ x = cos™1(2 — x)is
a) [0,1] b) [-1,1] c) [1,3] d) None of these

" co —1{1 2 4 \1—x2 1——}—cos 1g—cos‘lxholdsfor

a) x| <1 b)x €R c0<x<1 d-1<x<0

- The solutions of the equation tan™!(x + 1) + tan"!(x — 1) = tan™?! % are

1 1 1 1
a)—Z,S b)z,—8 c) —4.5 d) 4.—§
—4cos™t X an~t 22 =T then value of x is

1+x 1-x 3

2
Al d) None of these

+x2

1
a) V3 b)ﬁ

JAfx? + y2 4+ 7% =12, then

tan~! (zr) + tan~! ( ) + tan~! (i—i) is equal to
a)m b) — c)0 d) None of these

. The greatest and the least values of (sin"! x)3 + (cos™! x)3 are respectively

T T 3 3 3 7.3
a)—=,— by T 9 TT_,7L d) None of these
22 8’8 32’ 8

following is a true statement?

a) Graph is symmetric about the x-axis b) Graph is symmetric about the y-axis
c) Graph is not continuous d) The line x = 1 is a tangent

If-1<x< _\/_—' then sin™1(2xvV1 — x ) equals
a) 2sin"1x b)m — 2sin™1x c) —m—2sin"1x d) None of these
If a, b, c be positive real number and the value of

Xy +

. For the principle value branch of the graph of the function y = sin"* x, =1 < x < 1, which among the




a(a+b+c b(a+b+c c(c+b+c
o=tan-1 |ZOTPHTOD ot PAFDHO o [leH DTS
bc ca ab

Then tan 0 is equal to
a)0 b) 1 9 a+b+c d) None of these

abc
.If 6 € [4 7,5 ], then cos~1(cos @) equals

a)—4n+0 b)5n -6 c)dm—6 do—-5n
. The trigonometric equation sin~! x = 2 sin™! g, has a solution for
1 1 1 1
a)-<lal<— b) All real values of a c <= d) |a| = —=
)5 <lal<— ) ) lal < )lal 2

. The number of solutions of the equation sin™! x + sin™! 2x = o is
a)o b) 1 c) 2 d) Infinite

df2sin7tx = sin_1(2x\/ 1-— xz), then x is equal to

a) [-1,1] b) [—% 1]

fcos™x + cos™ly + cos™! z = m, then
a) x2+y? =32 b)x2+y2+3z%2=0
Q) x2+y?+z2=1-2xyz d) None of the above

0 [_i i] d) None of these
V2'V2

45 _12).
- The value of cot (cosec 1 S +tan 1 5) is

5 6 3 4
a) 't b) T c) 'V d) T
AfsinTlx +sin"ty + sin™! z = 7, then x* + y* + z* + 4x2y?3?% = k(x?y? + y22? + 3%x%) Where k is
equal to
a)l b) 2 c) 4 d) none of these
Jftan"!'x + tan™!'y + tan™! z = &, then the value of x + y + z is
a) —xyz b) xyz ) L )0
xXyz
. The value of cos™(cos 12) — sin~1(sin 14) is
a) 2 b) 8w — 26 c) 4+ 2 d) None of these

: If% < x < 1, thensin"!(3x — 4x3) equals
a) 3sin"1x b)m —3sin"1x c) —m—3sin"1x d) None of these

. The value of sin"*{cos(4095°)} is equal to
T T

T T
a) -3 b) = ) -7 47
"tan™?! (%) + tan™?! (g) =

1 3 1 3 1 3
et (2 b) = sin-1 (2 2on-1(2
) 505 5) 7907 (5) ) 5tan” (3)
Ifsin"a+sin"IB+sinly = 3711’ then af + ay + By is equal to
a)l b) 0 c)3

‘If A=tan™! (%) and B = tan~! (%) ,then the value of A — B is

a) 10° b) 45° ¢) 60° d) 30°
.IfinaA ABC,£A = tan"1 2 and «B = tan™! 3, then angle C is equal to
T n n d) None of these
a) > b) 3 c) 2

2
“If (tan™1 x)? + (cot 1 x)? = 5%, then x equals

a) -1 b) 1 o d) None of these
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206.

207.

41 11,
4 tan 1E—tan 1Elsequalto

b s s : s
a)m ) > c) 3 ) 2
Ifsin"lx —cos™tx = %, then x is

2) % b) g 0 —71 d) None of these

. If the mapping f(x) = ax + b,a > 0 maps [—1,1] onto [0, 2] then cot[ cot™ 7 + cot™! 8 + cot™! 18] is equal

to

a) f(=1) b) £(0) c) f(1) d) £(2)

- 33m) .
- The value of sin™?! (cos T) is

Vb4 T T

. For the equation cos™! x + cos™! 2x + 7 = 0, then the number of real solutions is

a)l b) 2 o d) oo
V5

* The value of tan E cos™ ! (?)} is

d) None of these

a)3+\/§
2

b)3 45 )5 (3-V5)

" The value of sin [2 cos™ 1 g] is

V5 by 2V5 q 45 AL

3 3 9 9

3

1 1 (3x—
“If x > ——, then tan 1( o xz) equals
3 1-3x

a)3tan"lx b) —m + 3tan"1x c)m+3tan"1x d) None of these

-cos™t (%) + 2sin™1 G) is equal to

T T 21 T
a) 5 b) 3 ) 3 d) Py

- If sin (sin‘1 % + cos™ ! x) = 1, then the value of x is

a) -1 b) 2/5 0) 1/3

fcos 1 x + cos™ly + cos™! z = 3m, then xy + yz + zx is equal to

a) 0 b) 1 c) 3 d) -3

2

“If0 < x < oo, then cos™?! (1:2) equals

a)2tan"lx b) —2tan"lx c)m—2tan"1x dmr+2tan"1x

. The value of cos[2 tan"1(—7)] is

4 4 24 24
) b) 2 Q) o d) -~
50 50 25 25

- The value of sin (4 tan~! %) — cos (2 tan~! %) is

3 7 8
a2 b) = - d) None of these
7 8 21

fcos 1 x + cos™ly + cos™! z = 3m, then xy + yz + zx is equal to

a) 0 b) 1 c) 3 d) -3

.Ifaq,a,,as, ..., a, are in AP with common ratio d, then

tan [tan‘1 ¢ ttan ! —2— 4. +tan! ;] is equal to
1+a_la, 1+ajaz 1+a,_q1an
n—1)d n—1)d nd
oo 1d py - Dd L
a, +a, 1+aa, 1+aa,

"sin <2 sin™! ’2) is equal to




a) 2v126
65
dfsinTlx —cos™lx = %, then x is

by V3
2

1_x2) = 4tan~! x, then
X
b) x € (1, 00) c) x €10,1]

qc 1,
278 L tan 122 4 4 tan” 1—1sequalto
1 1+32 Cn

x
b) tan™! yx c) tan™? y

Jftan"ta +tan"'bh =sin"'1 —tan~ !¢, then
a)a+b+c=abc

b) ab + bc + ca = abc
1 1 1

)—F—F———=

¢ abc
d)ab+bc+ca=a+b+c

. The value of cos[tan™{sin(cot™1 x)}] is
x2 +1 by [1—x2 — x?
-1 x2 42 1+ x?

f [cot™t x] + [cos™! x] = 0, where x is a non-negative real number and |

function, then complete set of values of x is
a) (cos1,1] b) (cot1,1) c) (cos1,cotl)
fcos™ x + cos !y + cos™! z = 3w, then xy + yz + zx is equal to
a)l b) 0 c) -3
. A solution of the equation tan™*(1 + x) + tan™1(1 — x) = g is
a)x=1 b)x=-1 c)x=0
-tan(%+%cos 1 )+tan(———cos -1 ),xiOisequalto

a) x b) 2x ) %

. _ o 117
- The equation 2 cos ' x +sin"1x = —has

a) No solution b) Only one solution c) Two solutions

- . - 3
If sin™!x + sin™1y + sin 1Z=7ﬂ, then the value of x100 + 5100 4 7100 _

a) 0 b) 1 ¢ 2
-If sin (sin‘1 % + cos™! x) = 1, then x is equal to
a1 b) 0 ¢) 4/5

x101+y101+2101’

d)ﬁ::

65

d) None of these

d) x € [-1,0]

d) tan™1(x — y)

x2+1
x2+ 2

[.] denotes the greatest integer

d) None of these

d) 3

dx=mn

d) None of these

d) Three solutions

9 .
1S

d) 3

d)1/5

. If the mapping f(x) = ax + b,a > 0 maps [—1,1] onto [0, 2] then cot[ cot™! 7 + cot™1 8 + cot™1 18] is equal

b) £(0) ) f(D

—11-b% _
02
a+b
b) b c
) ) 1—ab
- The sum of the two angles cot™! 3 and cosec™ V5, is

<)
1_22)] is equal to

d) £(2)

) a—>b

A
d)g




2) 2a b) 1—a? 9 2a d) None of these
1+a? 1+ a? 1—-a?
Jftan"'x +tan"ty = %, then
Ax+y+xy=1 b)x+y—xy=1
Ax+y+xy+1=0 dx+y—xy+1=0
JIf0 < x < 1, then cos™1(2x% — 1) equals
a) 2cos tx b)m —2cos tx c) 2mr—2cos 1 x d) None of these
.If a, b, ¢ be positive real number and the value of

a(a+b+c b(a+b+c c(c+b+c
o=tan-1 |ZATPHTOD oyt PAFDHO o [leH DT
bc ca ab

Then tan 0 is equal to
a)0 b) 1 9 a+b+c d) None of these
abc
Jfsin"'x +sin7ly = g then cos™ x + cos™1 y is equal to

T 3n
b) 7 arn d) -

- —1 C2—C —1 C3—C 1 1.
2= = ttan ! =22 +tan"! =2+ .. +tan"!—isequal to
1+cy0q 1+c3C; cn

x
b) tan~! yx ¢) tan™! " d) tan"1(x — y)
244, The value of cos{tan™1(tan 2)}, is

b)—% c) cos2

_1x+1 Vs .
1 —, =7 thenxisequal to

1
a)ﬁ

i x-1
Iftan"1Z= + tan
xX+2

) — b) —— PN
z z 13

. The sum of series

-1 -1 -1

tan tan tan

Tri+12 7 T+2+22 7 1+3+32 1"

oo is equal to
T b I /[ q I
3y )3 93 )%

. The value of 'a’for which ax? + sin™*(x? — 2x + 2) + cos~*(x? — 2x + 2) = 0 has a real solution, is

2 2 T T
a)—; b)E ) 5 d)f

Jftan"'x —tan"!'y = tan™1 4, then 4 is equal to
X—y d x+y

a)x—y b)x+y I TT oy e

-Iftan™?! (%) +tan™?! (g) = g,then x is equal to

a) Vab b) V2ab c) 2ab d) ab
-cos™1 % + 2sin™?! % is equal to

T /4 T 2

a) 7 b) g d) 3

-4tan~'1 — tan~1 -1 is equal to
5 239
a)m b) /2 d) /4
-1f 2sin™! x = sin™*(2xV1 — x2), then x is equal to

a) [-1,1] b) [_ % 1] d) None of these

Page|l6




- The value of cot (cosec‘1 g +tan™?! g), is
4 5 6 3
a) — b) — c) — d) —
)17 )17 )17 17
. Two angles of a triangle are cot™! 2 and cot™! 3. Then, the third angle is

T 3w T T

. If elsin® a+sin® a+sin® a+..o]loge 2 j¢ 3 root of equation x2 — 9x + 8 = 0,where 0<a < %, then the principle

value of sin™! sin (Z—H) is
3

a) a b) 2a c) —«a d) —2a
- If% < x < 1, then cos1(4x3 — 3x) equals
a)3cos™lx b)2m—3cos 1x c) —2m—3cos 1x d) None of these
f sin_1(2x\/ 1- xz) — 2sin~1x = 0, then x belongs to the interval

a) [-1,1] b) [-1/¥/2,1/V2] c) [-1,-1/v2] d) [1/v2,1]
. Solution set of [sin™! x] > [cos™! x], white [.]denote the greatest integer function, is

1 d)N fth
a) [— 1] b) (cos1,sin1) c) [sin1,1] ) None of these
V2

If [sin™! cos™1sin™! x] = 1, where [.] denotes the greatest integer function, then x belongs to the interval

a) [tan sin cos 1, tan sin cos sin 1] b) (tan sin cos 1, tan sin cos sin 1)

c) [-1,1] d) [sin costan 1, sincos sintan 1]

) _ _ 2m .
- The solution oftan 1 x + 2 cot™ 1 x = ?n is

1
b) — c) —V3 d)v3
)\/§ ) —V3 )V3
Ifx € (—%%) then the value of

—1 (tanx —1( 3sin2x .
tan~! ( ) tan (—) is
4 + 5+3cos2x

a) ;ﬁ b) 2x ¢) 3x d) x

-If —% <x< %, then sin~1(3x — 4x3) equals

a) 3sin"1x b)m —3sin"1x c) —m—3sin"1x d) None of these
‘Iftan 6 + tan (g + 9) + tan (_?n + 9) = K tan 3 0, then the value of K is

a)l b) 1/3 c)3 d) none of these
If —1 < x <0, then cos™1(2x? — 1) equals

a) 2cos™ ! 1

XX b)m —2cos tx c) 2mr—2cos™1x d) —2cos tx

V3 11
17+cos 15, then

a)a>pf b)a=p da<p da+f=2mn
-Ifx € [-1,1], then sin™! (1?;2

a) 2tan"tx b)m —2tan"1x c) -m—2tan"lx d) None of these

- sin [3 sin™! (%)] is equal to

. . _1V3 .11 _
If « = sin 17+sm 1§,ﬁ=cos

) equals

a) L b) - 93 d)%

125 125
JIfY20 sin"t x; = 10m,then Y22, x; is equal to
a) 20 b) 10 o d) None of these
. The value of x for which sin[cot™1(1 + x)] = cos(tan™! x) is
b) 1 Q0 1

d) -2

5

Z+2lcost (E)] + tan [E —Lcos1 (g)] is equal to
2" 2 b 4 2 b




2b
b) —
a
—tan~! % is equal to

(wherex <y > 0)

T T 3
a) - Z b) Z C) T
. The value of 'a’for which ax? + sin™!(x? — 2x + 2) + cos~1(x? — 2x + 2) = 0 has a real solution, is

b) 2 z d) =
)2 - )

d) None of these

1)~ 2sin1(2) + 3cos™ (=) —4tan~1(~1) equals
) ) (%)

35 47 43
) 228 o a=r
12 12 12

Jdf0=sin"tx 4+ cos™'x —tan ! x,1 < x < oo, then the smallest interval in which 6 lies is
i

b)0<0 <= T<o<o0 Di<o<
)0=8=7 €)-73=0= )3=9=3

.If4sin"1x + cos™' x = m, then x is equal to
a)o b) 1/2 c)-1/2

- The value of sin™! (cos 33—”) is
5
7 T
.Ifaq,a,,as, ...., a, are in AP with common ratio d, then
-1 a -1 d -1 4 .
tan [tan i + tan rE— +...+tan —1+an-1an] is equal to
n—1)d n—1)d nd
2) ( ) b) ( ) 9
a, +a, 1+ aa, 1+a,a,
-Iftan™?! (g) + tan™?! (2) = Z then x is equal to
x x 2’
a) Vab b) V2ab c) 2ab
IfA =tan 1 x,x € R, then the value of sin2 4 is
2x 2x 2x
a)

b il
1—x? )\/1—x2 C)1+x2

- The value of x, where x > 0 and tan {sec‘1 (i)} = sin(tan™12) is

a) V5 b)? 91 d)%

Ifa < 3% then the number of solutions of (sin"! x)3 + (cos™ ' x)3 = a n3, is
a)o b) 1 c) 2 d) Infinite
-IfV3+i = (a+ib)(c + id), thentan™?! (Z) + tan~! (%) has the value

T T T T
a)§+2nn,nel b)nn+g,nEI c)nn—g,nel d)2nn—§,n61

%tan_1 x, then the value of x is
d) 2

1 b 1
D3 e

) V3

. The sum of the infinite series
cot ™12 + cot 18 + cot 118 + cot 1 32+...is
a)m b) % 9 d) None of these

If y = cos™1(cos 10), then y is equal to
a) 10 b) 4w — 10 c) 2mr+ 10 d) 2mr — 10

- The principle value of sin™?! tan (_TS”) is




T b VA
A7 ) =7

- The value of Y22, tan™! ( is equal to

1
)

T 3n
a) 5 b) -

df-1<x < —%, then cos™1(4x3 — 3x) equals

1

x b)2m—3cos 1x c) —2m+3cos 1x

Jftan™'x —tan~!'y = tan™' 4, then A is equal to

a) 3cos”

xX—Yy
1+xy
.If 2 tan™1(cos x) = tan"1(2 cosec x), then the value of x is

Vi T[
b)Z c) 3

a)x—y b)x+y c)

- The number of real solution of tan™1 \/x(x + 1) + sin™! Vx2 +x+ 1= gis

a)o b) 1 c)2

sl (D) (D) -

a)—% b) 0 C)%

. The number of triplets (x, y, z)satisfying sin™! x + cos ™ y + sin"! z = 27, is

a)o b) 2 1
Jfsin!(1 —x) — 2sinTlx = % then x equals

1 1
a)o,—— b) 0,=
)0, > )0.2

T
a) >

: -1(1
If x < 0, then tan (x) equals

a) cot™lx b) —cot™1 x c) —m+cot™lx

Ifcos™ /p+cos™'/1—p+cos™/1-q= %”, then the value of q is

a)l

b) _ ) -
— c) =
V2 3
m-n.

——is equal to

m+n

1 1

—-1m -
-tan” - — — tan
n

n m+n
a) tan~! — b) tan~?!

* The value of sin E —sin™?! (— g)] is

a)ﬁ b)_ﬁ c)%

2 2
.Ifcos™1x >sin~1x, then

1
0sx<—

V2

a)x <0 b)-1<x<0

1Y3+1 13x+1.

- The value of cot™! % + cot™ + cot™ =——is

) 0 b) 1
¢) cot™lx +cot™ly + cot™l z d) None of the above

- The value of tan {cos‘1 ( 2

Z
ﬂ&@

q T
) 2
d) None of these

d) None of these

x+y

d)1—xy

d) None of these
d) oo

4

d) -

) 9
d) Infinite

d) None of these

d) None of these

d) —m —cot™1x

1
d) =
)2

d) tan~! G)

1
d) —=
)2

1
d)-1<x<—

V2




1

o g1 _ 11,
303. sin"1 x + sin 1;+cos 1x + cos ~is equal to

d) None of these

VA
a)m b)

304. 1f x = sin(2tan12) and y = sin (% tan~! %) then

a)x =y? b)y?=1-x c) x? =
305. The simplified expression of sin(tan™! x), for any real number x is given by
1 X 1
a b c) —
)\/1+x2 )\/1+x2 ) 1+ x2
306. The number of real solutions of tan™% /x(x + 1) + sin ' VxZ2 + x + 1 = gis
a)o b) 1 c) 2
)
307-1f —o0 < x < 0, then cos™* G+§2) equals
a) 2tan~1x b) —2tan"lx c)m—2tan"1x
308. If —% <sin"lx < %, then tan(sin™! x) is equal to

a)

X X

b J—
1—x2 ) T2 )T




Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 308

MATHS ( QUESTION BANK )

INVERSE TRIGONOMETRICE FUNCTIONS

: ANSWERKEY :

1)
5)
9)

2)
6)

3)
7)

4)
8)
12)
16)
20)
24)
28)
32)
36)
40)
44)
48)
52)
56)
60)
64)
68)
72)
76)
80)
84)
88)
92)
96)
100)
104)
108)
112)
116)
120)
124)
128)
132)
136)
140)
144)

145)
149)
153)
157)
161)
165)
169)
173)
177)
181)
185)
189)
193)
197)
201)
205)
209)
213)
217)
221)
225)
229)
233)
237)
241)
245)
249)
253)
257)
261)
265)
269)
273)
277)
281)
285)

a
c
a
a
b
a
a
d
c
a
d
a
a
b
b
d
d
c
c
c
d
c
b
c
c
a
c
a
c
d
b
b
d
b
c
d

O Qv v aaQ n D a0 o 6o e a0 o e o b aQ vy e S aQuoT o 0o 00
LAY AN 0 ey TaTT e an ey ey e Y T e T
(= T~ R o T T - R o T — s T = = "I - 2 = T - 2 - 2 o N I = o B I I~ = PR - = P - I < B« o s T =" s I =" o
T O T aAQ N AT 0N 0D 00 a0 e 0 a e ac o Lo e T oA 0 6o e
QT O T T 8y TTaY e an 6o a0 0 a0 oLy e QT o T v o
L TTe TToT 80D D a0 6 D an T aa e T aAaT T o T T oo o ae oo e
[ I o T = N = PR o B < I PR - PR < I o I o B = PR <V R < VR < I = o N o T o T o I = PR o I o B = o = i o B = o o B = ol o R o B o B -* I = PR = ol = o







Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 308

MATHS ( QUESTION BANK )
INVERSE TRIGONOMETRICE FUNCTIONS

: HINTS AND SOLUTIONS :

1 (@@

Wehave, 1 < sin"!cos lsin"ltan ™ 1x <

=sinl <cos !sin"!tan"lx <1

= cossin1 > sin"'tan"'x > cos 1

= sincossin1 > tan™! x > sincos 1

= tansincossinl = x = tansincos 1

~ x € [tansincos 1, tan sin cos sin 1]

(b)

Given, 2 tan"1(cos x) = tan™1(2 cosec x)

1 ( 2cosx

~ tan! [ ———

1—cos?x

2cosx

) = tan"1(2 cosec x)

——— = 2cosec x
1—cos?x
2cosx
> ———= 2cosec x
sin‘® x

s
= sinx = cosx = x=7 B r—1>
(©) 14+Vrvr—1

-1 x_+1_n:

— n
We have, tan~ 122 + tan -
x+2 x+2 4 = Z{tan_1 Vr—tan™'/(r—1)}
r=1

x—1 x+1

1 X+2 X+2 _ T

{— (x_—l) (ﬂ) =2 = tan"1v/n — tan~ 10

x+2/ \x+2 = tan~! \/ﬁ -0

= tan~

A

=tan — 1

[ 2x(x +2) ]

= . — fan-

x2+4+4x—x2+1 4 * Seo = tan
2x(x+2)_1 (C)

4x +5 We have,
= 2x%24+4x =4x+5

T
00 =—
2

=>6=—<‘
1 =m—|cosT ¢

:>61=T[_92=>62=T[_61
Also,

1

14+._
—=+sin” =
5 3

91 = sin~




Hence, 6, < 6,

(d)

cos 1x,sin"txarerealif-1<x<1
Butcos™'x > sin!x

= 2cos x> =
2
= cos™lx =—
4
— s
~cos (cos™lx) < cos

1
S>x<—

V2

1
The common value are -1 < x < —

V2
(a)
Roots of equation x> —9x + 8 = 0 are 1 and 8
Lety = [sin? a + sin* a + sin® a+... o] log, 2

sin? a

>y= log, 2 = tan? alog, 2

1—sin?«
= y = log, 2tn°«

= gV = ptan’a

According to question,

pran’a — 8 — 23 5 an2q = 3
I

=>tana=\/5_’:a=§

o ( 27‘[) _ 2nm o
~ sin” sm3 s 3-3-0(
(0

Given,cos™1x + cos™'y + cos™lz+ cosT1t = 4m
Which is possible only when
1y =cos™?
[ Domain of cos~1x is [0, 7]]
> x=y=z=t=coswt=-1
axZ+y?+ 72+ t2
= (=D?+ (-D* + (-1D* + (-1)?
=4

cos ' x = cos z=cos lt=m

(b)
Here, T,, = cot™! (nz + E)

4
4
=t ()
Mz 13

=g ~tan” 1(5)

1
=S, =cot™?! (—)
= Co )

= S, = tan"1(2)
()
Since, —% <sin"lx <
m T dsin-1 m
a—2,51n B—Zan sin y—z
L= B =y=
Thus,af + ay +yp =3
(a)
tan~1(1) + tan"1(0) + tan~1(2) + tan™1(3)

=—+1T+tan_1( ) (as 2:3>1)

o1

1-2-3
50 w

=57+tan‘1( 1) =T "21°"

(b)

os'p+costq+cosTir=3m

We know that, if y = cos ! x,then—1<x <1

and0 <y <m,

Hence, the given equation will hold only when

eachism

. p=q=r=cosm=-—1

~p?+q%+1r?+ 2pgr
=D+ D2+ D2+ 2(-D(-D(-1)
=1+14+1-2
=3-2=1

(d)

We have, 6 = sin"! x + cos

s
=5= tan"lx = cot™1x

Since, 0 < x < 1, therefore % <6<

(d)
We have,

cot{cos_1 (%)} = cot{cot 1 (274)} = %
(b)

Lettan™!x = 6. Then, x = tan 8
Also,

1y —tan"1x

T T T
xE(1,00)=>tan9>1=>z<9<5=>5<29

<T
Now,




-1
i (1572)
= sin~1(sin 26)
= sin~1(sin(m — 26))

T T T
™ —20 [-.-Z<9<—:>—§<n—29<0]

2
m—2tan lx

()

2
t -1 (
an {COS 7

= tan {n —cos ! (

|
I
|
S
|
SME
Ny’

tan {7 — cos~
= tanyz — cos
2

D e

NN

} = tan {sin_1 (2>}
7
= tan {tan‘1 (%)} 3i\/§
(c)
Since, tan~! x and cot™! x exists for all x € R and
0s™1(2 —x) exists,if —-1<2—-x<1
stan"lx — cot™lx = cos™1(2 — x)

[y
S

Is possible only if 1< x < 3.

Thus the solution of given equation is [1, 3].
(a)

tan~1(1) + tan"1(0) + tan~1(2) + tan™1(3)

= —+7r+tan_1 (1 ) (as 2:3>1)

5 5
=T+tan‘1( 1)——n—z=n

4 4
(b)

Leta = b cos 6. Then,

bcos6 + b 20
a1=T= cos 5

=>by= |b 26’b—b 6
1= |bcos®5 b=bcosy

Now,
a, +b;
2
28 4
b cos > + bcos2

2

& .0
=a, = bcoszcos )

a, =

=>a2=

0

0 0
= b, = Ja,b; = \/b coszcos2 bcosi

= b, = bcosEcos—2

6
2
Thus, b, = b cos (g) cos (2%)
Similarly, we have
6 0 0
bs; = b cos (E) cos (?) cos (2—)

and, so on

0 0
b, = b cos (2) cos (22> cos (23

Now,
by = lim b,

n—-oo

e (P o (2 0
~ o €08 (2) €08 (22> €08 (23>

= by, = lim by = lim —250
» = lim b, = lim
SO

= be, = lim b, = lim(z_n)b—esme
i =% sin (zn) )

=coscos "~ |1—-
4

_ _ 1)_1
= COS coS 5) =3

(b)
We have,
sin[cot™{cos(tan™! x)}]

oo e
o [COt {\/1 + tan?(tan~1x)

= —sin {cot‘1 (\/1-1I-—xz)}
1 1

1

1
J1+cot2{cot lﬁ} \/1+ﬁ

B 1+ x2
2+ x2

(a)
cot=1(2.12) + cot~1(2.22) + cot™1(2.32) + -

= Z cot™1(2.7%)

i (o)

of @+2r)+ (1 —-2r)
tan (1 —(1+2r)(1- 2r))

1

[tan™1(1 + 2r) + tan™1(1 — 27)]




=tan" '3 —tan"'1
+tan"15
—tan™13
+tan"'7 —tan!5+...+tan 1 o

Lettan™!x = 6. Then, x = tan 0
Also,

T
xe(l,oo):>1<x<oo:>1<tan9<oo:>Z

<<l
2

tan~! ( 2x ) = tan™1(tan 26)
1—x2

= tan"!(—tan(w — 26))
= tan"!(tan(20 — 1))

Tco<loc2<
LT T
4 2 T

=20—-m T

=2tan lx -7

(d)

cos(2cos™tx + sin"1 x)

= cos[2(cos™  x + sin"1x) — sin"1 x]
cos(m —sin"1 x) = — cos(sin"1 x)

e ()] (=

246
)

— COoS <cos‘

z+1
ot~12
=cot™ly —cos71x
+cot™lz
—cot™ly+cot™tx —cot™lz
=0
1

tan (cos_1 —— —sin

5v2
=tan(tan"17 — tan~1 4)

= tan [tan_l (17+_ 248)] - 23_9
(o)

Given that, zZA =tan12,2B = tan"' 3
We know that, zZA+ 2B+ +2C =T
>tan '2+tan"!3+2C=nm

+3

=t -1(—
a1 =2x3

)+LC=7[

s tan (-1)+42C=nm
3
$T+Lc=ﬂf
s
:>LC=Z
(a)
Since,OScos‘1<x7z+\/1—x2 1—%)3%

Because cos™! x is in first quadrant when x is
positive

1

— X —
And cos S —cos x>0

1

So,cos™! = > cos™1x

Also, |2 < 1,[x| < 1= x| <1
(c)
8x2+22x+5=0=>x = 1>
x x = X=—7,=
-1 < . < 1and > < -1
o 2 and — >
. sin™?t (— i) exists but sin~?! (— g) does not exist.
sec™ ! (— g) exists but sec™?! (— i)does not exist.
-1 1 -1 5 .
tan (— Z) and tan (— E) both exist.
(d)
51?2

Given, (tan™1x)? + (cot 1 x)? = -

s
(tan™'x + cot™1x)? — 2tan" 1 x (E —tan~! x)

5> o 2xT=tan'x+2(tan"" )25”2
4 2 =tan ~ X an - x 3
3m?

= 2(an"'x)? —mtan"1x — 5 = 0

can-1 m 31
= tan lx=——,—
4" 4
Now, we take tan™1 x = —% = x=-1
(a)
2
We have, Y1, _, tan™! (—m)

m*+m?2+2
n

- zltan_l (1 + (m?+m -|-271n)(m2 -m+ 1))

L M +m+1)—(m*-—m+1)
tan (1+(m2+m+1)(m2—m+1))

m=1
n

= » [tan"!(m?+m+ 1) —tan"1(m? —m + 1)]
m=1

= (tan™13

—tan"11) +(tan"!'7 —tan"13) +(tan 113 — tan?!

+n+1)—tan"1(n? —n+1)]

Page|26




, nPH+n+1-1
1+(n?+n+1)-1

a1 n?+n
= tan -
24+n2+n

(d)
1 4
tan (cos‘1 —— —sin™?! —)

5v2 V17

= tan(tan"17 — tan"1 4)

= tan [tan_l (17+_ 248)] - 23_9
(a)

As we know that

= tan~

T
-1

sin" x| < =

|sin" x| <3

~ Given relation

. _1 . _1 . _1 37-[
sin”~x +sin” -y + sin z=7

[s possible only when
. _1 . _1 _ . _1 _ n
sin"~x +sin” -y = sin Z—E

>x=y=3z3=1
9
x101 4 5101 4 7101

o x100 4 100 4 5100 _

=1+1+1-

=3 9—0
= 3=

1+1+1

1 — b? 2x

-1 =tan~!

1+a2—cos 1+ b2 1—x2

=>2tan"lga—2tan"'h=2tan"1x

a —
1 =tan " lx

= tan~
ab

1 r+1-—r
et () = (L)

14+r+r?
=tan"1(r + 1) — tan"1(r)

n

Z[tan‘l(r + 1) —tan™1(1)]

=0
=tan"!(n + 1) — tan~1(0)
=tan"'(n+ 1)

:it —1( ! ) tan1(o0) = —
—— — 0) = —

Oan T+r+r2) 0 2
r:

(d)

1+r(r+1)

| —
119

11 41 _1120

So,4tan"!=—tan"'— =tan 1= —
5 239 119
120 1

1 119 239

120 1
1+—X—
119~ 239

_, (120 x 239) — 119
(119 x 239) + 120

= tan™

= tan™

The given expression can be written as

1 a+b+c 1 a+b+c
tan a |[——— +tan b |——
abc abc

a+b+c

+tan 1< ¢
abc

= tan"!(ay) + tan"1(by) + tan"1(cy), where y =

a+b+c
abc

tan-1 ay + by + ¢y — abc y3
= tan
4 1—aby? —bcy?—acy?
a+b+c—abcy?
= tan™! =tan"10
an {y (1—y2(ab+bc+ca))} an
=0

(a)
. _ _141 2 11
Given, sec” V1 + x2 + cosec 1% + cot 1; =

T

~tanlx+tanly+tanlz=1
x+y+z—xyz>

1—xy—yz—zx

= tan! (

= x+y+z=xyz

(d)

Given,tan *(x — 1) + tan"'x = tan™! 3x —

tan"(x + 1)

=D +x
m]

= (1+3x2+3x)2x—1)

=(1-x2+x)2x—1)
= 2x—1)4x?2+2x)=0

4[3x—(+1)
1+3x(x+1)

= tan~

= = 0; i .

x 2
(@)
As we know that

T
-1

sinT x| < =

|sin" x| <




~ Given relation

._1 ._1 ._1 37-[
sin” ~x + sin” -y + sin Z=7

[s possible only when
sin" " x +sin” "y = sin Z=§

>x=y=3=1
9

100 4 ,,100 4 100
wx A+ +z77 —
y x101 4 5101 4 7101

=1+1+1—

9
=3-2=0

3
(@)

sin1x + sin™

1+1+1

1 1

1 1 B
—+ cos™ ~x + cos
X

==[sin‘lac-i-COS"lx]"'[Sin_1 (%) cos™ (l)]

X

2m )
m*+m2+2

can-1 m?*+m+1)—-mM?*-m+1)
an
1+ (m2+m+1)(m?-—m+1)

[tan"1(m? + m + 1)

—tan"l(m? —m+1)]
=tan"!(n’+n+1)—tan" 11

a1 n?+n
=tan | ————
2+n2+n

(@)

Letsin"la = A,sin"'h =B,sin"lc=C

~sind =a,sinB =b,sinC =c ... (i)

AndA+B+C=m

Then sin 24 + sin 2B + sin 2C =

4sinAsinBsin C ... (ii)

= sinAcosA + sinB cosB + sinC cos C
= 2sinAsinBsinC

= sin A4/ (1 — sin? A) + sin B/ (1 — sin? B)
+sinCy/1 —sin? C = 2sinAsinBsinC ... (iii)

= ay/(1 —a?) + byJ(1 = b2) + ¢/(1 = ¢?)

= 2 abc

(a)
1rad > 45°
=>tanl1°>tan45°=>tan1>1

Also,tan"11 = % <1

Hence,tan1 > tan™11

)

(d)
Since, 2 cos ' x = cos™1(2x2 — 1)
Therefore,
2cos™10.8 = cos™1(2 x 0.64 — 1) = cos~1(0.28)
= cos(2cos™10.8) = cos(cos™10.28) = 0.28
(a)
s

tan™! 2x + tan"1 3x = 1

3x+2x m
=5 =

1—6x%2 4
= 5x =1—6x?
=>6x2+5x—1=0

>x=-1,-
X 6

But when x = —1,

tan"!2x = tan"1(-2) < 0

Andtan™'3x =tan"1(-3) < 0

This value will not satisfy the given equation
Hence, x = %

(c)
We have,

1 V63
cos [i cos™! {cos <sin_1 T)}]
= cos E cos™! {cos (cos_1 %)}]
~ cos [1 I (1>] _ \]1 + cos (COs—l %) _ 3
2

8 2 4
(b)
Let cos™ ! x = 6. Then, x = cos 8
Also,os:cs1z>oscoses1z>oses§

Now,
cos™1(2x%2 - 1)
= cos (2 cos?6 — 1)
=cos (cos26)=20=2cos lx [+0<20<
7]
(d)
Letcot™ x =0 = x = cotH
Now, cosec 8 = V1 + cot?2 8 = V1 + x2
1 _ 1
cosec® 1+ x2
1 1
V1 + x?

= sin(cot™ x) = sin (sin‘1

= sinf =

= 0 =sin~

1
v

= T s A

(b)

sin2—1_ 1—sin2

cos 2 cos 2




3 (cos1 —sin1)?
"~ (cos1+sin1)(cos1—sin1)
cos1l—sinl

cos1l+sinl
1—tanl

_1+tan1

= —tan(%—l)
T

= tan™! [tan (1 - %)]

=1-——
4

56 (c)
- AABC is right angled at A.
a? = b% + ¢? (1)
-1 c -1( b
Now, tan (m) + tan (E)
c b

-1 a+b a+c
c b
1- () )
ac + c? + ab + b?
a%?+ac+ ab + bc — bc
a? +ac + ab]

= tan

1

= tan~

a?+ac+ab
=tan (1) = % [using Eq. ()]

=tan~! [

(b)
Let cos™ ' x = 6. Then, x = cos 8

1 1< 6 < <9<2T[
—_ —— = —_—
2 TS0 = =v=73

cos~1(4x3 — 3x) = cos *(cos 30)
= cos™!(cos(2 ™ — 360))

T 21
=2mw—36 '-’§SHS?=>OSZT[—SQST[

=2m—3cos !

(a)

Letsin'a = A,sin"'b =B,sin"1c=C

~sind =a,sinB = b,sinC = c ... (i)

AndA+B+C=m

Then sin 24 + sin 2B + sin2C =

4sinAsinBsinC ... (ii)

= sinAcosA + sinB cosB + sinC cos C
= 2sinAsinBsinC

= sin A/ (1 — sin? A) + sin B/ (1 — sin? B)

+sinC+y/1 —sin? C = 2sinAsin B sin C ... (iii)

X

= a/(1 —a?) + by/(1 —b?) +cy/(1 = c?)
= 2 abc
(<)

Given, sin"tx + sin"!(1 — x) = cos™?!

X

1 1

._1 T[ - .-
= sin (1—x)=5—sm x —sin" " x

/A

= ——25si -1
> sin ~ X

= sin™1(1 —x) =sin™?1 —sin™! 2xy/1 — x?2

= sin"1(1 — x) = sin"'[1/1 — 4x2(1 — x2) — 0]
= (1—x)=+1—4x2+ 4x*

= 1—x=1-2x?

= 2x2—x=0

6{01}
= —
X '3
(9
Given,tan"'a+tan " 'bh +tan"lc =sin"11
" _1(a+b+c—ab0) s
- tan _ "
a 1—ab—bc—ca 2
a+b+c—abc 1 b+ be + 1
= - —
1l—ab—bc—ca 0 a crca
=0
1 1

1
b ¢ abc

1
= -+
a
(d)
Now, cos™1(cos 4) = cos {cos(2m — 4)} = 2m —
4
= 2w —4 > 3x% — 4x
=>3x?—4x—-(2r—-4)<0
2—+V6mr—8 2++V6mr—8
5>5—< X< —
3 3
(a)
Letx =—y,y >0
~sin~lx = sin~1(—y)
= —sin"ly
= —cos™1/1—y?
—cos™14/1—x2
()
-1(1 -1(1 -1

Now, tan (5) + tan (E) + tan

1,1
[ 2F3

+tan~!
111
2°3

= tan™

7
=tan (1) + tan™?! 3




s
) =tan"!1—tan"lx = i tan~1x

Wehave, 0 <x <1

s
L0<—tan"lx < ~7

VA
=>0>—tan tx > 2

T
= —
4

(d)
1 2a -1 1—b2

Given, sin™ — CoS
’ 1+a? 1+b2

1Zx

1—x2
= 2tanla—2tan"'bh=2tan lx
a—b)_t 1
1+ab) an - x
a—>b
X =
1+ab

n

2
— -1
= tan (;E)

1 1
-1 2x+1 4x+1

1 1
1—-——
2x+1 4x+1

1+x

= tan~

= tan~1 (

o 6x+2 (2
tan <8x2 + 6x) = tan (x_2>
6x + 2 2

8x2 + 6x  x2
6x3 + 2x% = 16x% + 12x
6x3 —14x%—-12x =0
2x(3x> —7x—6) =0
=22xBx+2)(x—-3)=0
= X = 0,—“5,3
Butx = — g does not satisfy the given relation

(d)
Letsin™' x = 0. Then, x = sin 0
Also,
1 <y < 1
SSXS5>
Now,

T T 1—x
ZZ—tan‘1x20:>ZZtan‘1( )20

sin™1(3x — 4x3) = sin~1(sin3 9)
= sin™1(3x — 4x3)

=30 | 7T<9<TC T[
[._g E:HE
<360<-—-

2]

= sin"1(3x — 4x3) = 3sin"1x
(c)

Lettan ! x = 0. Then, x = tan @
Also,

T
—00<x<—1:>—00<tan9<—1=>—5<9
T

< ——
4

Now,

] _1< 2x )
in
s 1+ x2

= sin~1(sin 26)
= sin~ (- sin(m + 26))
= sin~!(sin(—m — 20))

T T T
= 7 —26 [~.~—E<9<—Z:>—E<—n—29

<0]

Tx

—m — 2tan”
(9
<+ T. =sin~?! (\/F_— V(T_l))
- (LD
1+Vrf(r—1

Sn—;tan <1+\/Fr—1>

= Z{tan‘1 Vr—tan™'/(r—1)}
r=1

= tan"1vn — tan 10
=tan 'v/n—-0
1

“So =tan”

(c)
Given,cos ™' x = a
> x=cosa, 0<x<1 ..()

Also, sin™(2xV1 —x?) +sec™? (2x21_1 =
- sin™! (2 cos ay/ 1 — cos? a)

1
o )
Sec 2cos?a—1

T
= sin~!(sin2a) + sec™(sec2a) = )

T
o0 = —
2




Now, x = cos%
=> 2x =43

T

tan~1(2x) = tan"}(v3) =<

3
(@)

1+ 1 16

9 25

= o =sin"?! 8\/§+
o = sin T

. 8v2+3
Since, \/1_+ <1

Giventhat,8 =tan"'a and d =tan™1 b
And ab = -1
~tanOtanp = ab = -1
= tan® = —cot ¢
s

= tan0 =tan(i+<|))

Vi
= 9—¢=E
()

I i

tan6+tan(§+6)+tan(—§+6) =atan 30

V3 + tan 6 tan® — /3

+
1—+/3tan® 1++3tanb
8tan0

1—3tan?0
3(3tan® — tan3 0)
1—3tan?6
= 3tan 30 = atan 30
>a=3
(b)
Letcot_1%= ¢ :>%= cotd
1 2
Jl+cot2p V5

Letcos ™ x =0 = sech =

= tanB = +/sec?20 —1

= tan0 + = atan 30

= tan0 + = atan 30

= atan 30

= sind =

= tan0O =

V1 —x2
= tan0O = <

. 11
Now, tan(cos ™1 x) = sin (cot 1 5)

1- x2> = sin (sin‘1 2 )

= tan (tan‘1

x V5
=1 —x2)5=2x
On squaring both sides, we get
(1 —x?)5 = 4x?
= 9x? =
>x = +E

— 3

()
We know, sin"tx + cos™tx = g

T
X=—=-—sin""x=-—
2

_377.'
10

V1 —x2 2
=

= cos !

= cos™ !

(b)
Letsin™' x = 0. Then, x = sin 0
Also,

X

! ev<isicsnacislens

- == =— —=

=Y TgEmMEEATE==y
<30 < 3
- -2

Now,

sin~1(3x — 4x3)

= sin~1(sin 36)

= sin~!(sin(mw — 30))

=1 — 30 [ —<39<—3 ——<39<—]
= =
T 5= =5 5= =5

=7 —3sin"1x

(a)
Since, x,y,z arein AP
X+z

And tan~! x,tan"!y and tan~! z are also in AP.

2tan 'y =tan"'x +tan"'z

) ¢ _1(x+2)
= tan
1—xz
A [from Eq. (i)]
= x,y,z arein GP.

xX=y=z

)




Since, a4, a5, as, ..., a, are in AP with common
difference 5

= A, - =a3— Ay = =0y —0p_1 =5
1

1+a1a2
a; — a4

Now T; =tan™

=tan~?!

1+aa4

1 -1

= tan~
Similarly

a, —tan"ta,
T, =tan"la; —tan"la,
T; = tan™! 1
T, =tan"'a, —tan"la,_;
On adding all, we get

~ Required sum= tan™" a,, — tan™
an — a4

a, —tan” " az

1

1 1

a,
=tan ! —
1+a,a;
L t5n-1)—a
1+a,aq
,d(n—1)

1+a,aq

= tan

= tan™

(b)
Given, tan~?! (%i) = % +tan"lx
RHS= % +tan'x =tan"11+tan"1x
=tan~! Gt—i) ifx <1
X € (—oo,1)
(d)
We know that,
tan(4 — B) = tanA — tanB
an "~ 1+4+tanAtanB
xV3 _2x-k
2k-x  kv3 1

X3 2x-k \/§
1+ 2k—x" k3

> A—-B =30°
(o)
V14 x2[{x cos(cot™! x) + sin(cot ™ x)}*> — 1]*/2

I

2

1
+ sin (sin‘1 )} -1
V1 +x2
) 1/2

=m[{x a E }—1]

Vi Viix?
=1+ x2[1+x2 — 1]1/2
TR
(b)
Since, sin~! G)

(X
= Sin (
5

And —g <sin"lz < g

. . . . 3
Given that, sin™'x + sin™1y + sin"1z = 7”
Which is possible only when

sin™!

=1 =1 T
x =sin” 'y =sin z=§

Orx=y=3z=1

Putp=q=1

Then f(2) = f()f(1)=2-2=4
Andputp=1,q=2

Then, f(3) = f(1)f(2) =2-22=38

xX+y+z
o fD) 4y f@) 4 L F3)
Xyt s TD 5D 4 57

=1+14+1—-—
T 1+1+1

=3-1=2
(d)

1
tan"(x +2) + tan }(x — 2) = tan~! 2

xX+2+x—2 41
=tan" " -
1-(x+2)(x-2) 2

2x 1
1-x2+4 2
4x =5 — x?
x> +4x—-5=0
(x—1D(x+5=0
x=1,-5
(b)

eos7t (=5) # s (=5)] = o3
COS | COoS 7 Sin 7 = COS2

— - Vs
[':cos 1x = +sin 1x=;]

1

= tan~




sec|tan™

sec[tan"1(1)]
T
= —=14/2

secy V2
(@)
sin(cos™1 x) = cos(sin~1 x)
= sin (E —sin™! x) = cos(sin"1x)

2
1

sin"!x =sin"1x

(d)

~ The value is neither depends on a nor b

(d)
We have,

- 2x —
sin 1( 2)=7T—2tan Txforx>1
1+x

2x
~2tan ' x + sin7?! ( )
1+ x2

=2tan lx+m—2tanlx =7
(c)

cos'x+cosTly+coslz =71

= cos™! (xy—w/l—y2 \/1—x2) =m—cos 1z
= xy—+/1—x21—y2 = cos(m — cos™'3)

Sxy—V1i—-x2J1-y2=—3

S xy+z=+y1-x2/1—y2

On squaring both sides, we get

x%y? + 3% + 2xyz — 1 — x% — y? + x%y?
=>x24+y2+3z2=1-2xy3

(b)

Lettan™!x = 6. Then, x = tan 0

Also,

st s Lo cg< BT 3y

x>-—>tanf >—=— —= =

7 60272
37

2
Now,

3
tan~! XX tan~1(tan 36)
1—3x2

= tan~! <3x — x3> = tan~!(tan(w — 36))
1 — 3x2

= tan~! <3x_—x3) = tan"!(tan(36 — m))
1 — 3x?

I 3x —x3
M\ 132

=30—m

Tep<l
"6 2

T

> -——<30-mw<~—
2 T=3
3x — x3

= tan~! | ———
an <1-—3x2
(b)

We have, 2 tan~!(cos x) = tan"1(2 cosec x)
2cosx

)=3tan‘1x—n

= tan~! ( ) = tan"1(2 cosec x)

1 —cos?x
2CoSx

— = 2 cosec x
sin? x

= Sinx = Ccosx = x =

()
Let cot‘lz =0=coth =
1

Vitcot6 J1+(i) 5
16

And sin 0 =

3 4
~ cot™?! 7 + sin~?! 3° sin™! A + sin~

= sin™? f\/1—2—5+i\/1—E

5 269 ' 13 25

4 12 5 3

5 371E's

48 + 15
65

1
13

= sin~!

63
— qin—1_°
] sin 5

= sin~!

(9

stan"lx—tan"ly=0=>x=y

—_ — T —
Also, cos™ ! x + cos 1y=;=>2cos 1

T 1 , 1
x=72x= 7% >xt =7
Hence, x? + xy + y? = 3x2? = %

()

Clearly,x(x +1) > 0andx?+x+1<1
=>x(x+1)=0

=>x=0,-1

When x = 0,

LHS=tan™0 +sin™* 1 =~
When x = —1,

LHS=tan" ' 0 +sin"'v1—-1+1

T
=0+sin"1(1) = >

T
xX==
2

= cos~ !

Thus, the number of solution is 2

(a)
We have,




tan"'x +tan" 'y +tan!z
4 xtyt+tz—xyz
= tan {

100 (a)

Given, tan~! x + cos™

}=tan‘10=0

1—(xy+yz+zx)

1Y sin~l —
J1+y? V1o Given, tan"120 + tan™130 = g
can-1 ( 26 + 36
1—20x 360
= 602+56—-1=0
E V25 + 24

) =tan"11

~ The number of solutions of given equation is 1.
101 (a)

We have, Let® = cos™?! (— %)
3 1
sin"!—+tan™! - 1 i
= B=——=— —
5 7 . cos > cos (3)

= tan™ +tan”1 7 — cos (- ) = cos (Z)
3 3

3/4 +1/7 25
= I P AR G 12 = -1 21
tan {1 —3/4 x 1/7} tan (25) tan—" 1 > 0 =2t
=2 |, o 4m 8r 10m 14n
103 (b) 3'3°'73 "3

Given that, x2 + y? + 3% = r? T T
tan O + tan (— 9) tan (— - 6) = atan 30
Now, tan™! (ﬂ) +tan~?! (E) +tan™?! (x—z) + 3 o)+ 3 +

Zr xe yr

- 1 3+tanb tan® — v3
e e = tan 6 + v3 + V3
e 1—+3tan® 1++/3tanb
1_(M) 8tan®

| r2 = tan0 + ———— = atan 30
'ﬂ_i_ﬁ_}_x_z_xy_z' 1—3tan20

gr xr yr r3 3(3tan B — tan3 0)
T2 =
1-= 1—3tan?6
_——_— - = 3tan360 = atan 36
®=5 >a=3
104 (b) (a)
Put x = sin 0, we get Let cot‘lz =0 > coth =

f(x) =sin™! {sin (9 - g)} And sin 6 = \/1+clot2 = = J

)

= atan 30

1|zr  xr o oyr r3

= tan~

= atan 30

= tan~?

1
For,—ESx31

43
s cot” "=+ sIn
= —ESsin951 4

L T ol 25,5
5 269 ' 13
= 0= 4 12 5 3

is in the fourth on the first quadrant 5 13 + 135
s s (48 + 15 63
=0 ——=s5i =1, _ _ . — cin—1_°
f(x) g = sinx - &z ] sin™" =
105 (¢) 110 (d)




Now, cos™1(cos 4) = cos {cos(2m — 4)} = 2m —
4
= 2m —4 > 3x% — 4x
=3x2—-4x—(2r—4)<0
2—+6r—8 2++6r—8
5> << ——
3 3
(o)
Lettan™!x = 6. Then, x = tan 8
Also,
X € (—oo,—1)
:>—oo<x<1:>—00<tan9<—1:>—g<9
i
<73
2x 1
= xZ) = tan™ " (tan 26)
= tan"!(tan(m + 26))

s s VA
——<9<——=0<n+w<§]

=n+20 [ 7

=m+2tan x

(b)

Letsin~!x = 0. Then, x = sinf and V1 — x2 =
cos @

Also,

—<x<1=>-—=<sinf<1=>—-<6<—
¥ V2 4 2
~sin™? (Zx\/ 1- x2)

= sin"(sin 26)

= sin"!(sin(m — 20))

—m—20 Pz<e<z:0<n—w<z]
N ) = =2

=m—2sin"1x

114 (a)

Since, —g <sinlx <
. _1 n .
~ sin xi=E,1SlSZO

=>x=11<i<20
Thus, Z?glxi =20

115 (a)

1rad > 45°
>tan1°>tan45°=>tan1>1
Also,tan"11 = % <1

Hence,tan1 > tan™' 1

116 (c)

V3

— 4+ cos™
2

J§+ "11+ -1
2 Sin 3 COS 3

1 1

a+ 3 =sin”

Vs o111 s . —
Also,a=§+sm 1§<§+51n 1

. P . . T
As sin 0 is increasing in [O’E]

1, ( 2a 1 (1-a
tan 750 (5z) + 39057 (77

1 1
= tan [5 2tan"la +E- 2tan~! a]

= tan(2tan"! q)
= tan [tan
an [ta a2

“1-a?

(o)

LetS, = cot ™12+ cot™ '8+ cot 118 +
cot™132+...

~ T, cot™1 2n?

-1
7’12

2 )—tan‘l 2n+1)-(2n-1)
n2) 1+(2n+1)2n-1)

oSy = Z{tan‘l(Zn + 1) —tan"1(2n - 1)}
n=1

=tan"loo—tan"11

T

4

s
i
()

. — a
Given, tan~1! (;

T
4

1




(a+b)x 1
x2—ab 0
= x*—ab=0

= x=+ab
121 (b)

We have, Xx; = sin 23, Zx;x, = cos 2[3, Zx1X,X3 =

cos P and x;x,x3x, = —sinf
~tan"lx; +tan"tx, + tan"lx3 + tan"lx,
( Xx1 — XX1X3X3 )
1 —2Zx1X5 + X1XpX3Xy
_4( Sin2B—cosf
s P
1—cos2f —sinf
_1((@sinB—1)cosP
— i1 (Z5B = Deoshy
sinf(2sin —1)
= tan"!(cotB)

= tan~! (tan (g - B)) = g -B
122 (d)

)+t _1< 3sin2x )
an _—
5+ 3cos2x
6tanx
1+tan? x
— 2
5 +3(1 tan2 x)
1+tan<x

6tanx )
8 + 2tan?x
( 3tanx )
4 + tan?x
o ( |tanx 3tanx|
S

4  4tan’x
4(4+tan? x)

<1)
_, (16tanx + tan®x
= tan
16 + tan? x
=tan !(tanx) = x
124 ()
Let cos™ ! x = 0. Then, x = cos @

Also,

T
—1Sx£0=>—1£c059£0=>5S9S7r

Now,
cos™1(2x? — 1) = cos~1(cos 26)
= cos™1(2m — 26)

=2m—-20]|"

T
'ESHSH:HISZHSZHI

>0<2mr—-20<m

=2m—2cos 'x

1

>cos 'x=0=>x=cos0=1

ax=1

126 (d)

We have,

1

-1 1

sec™lx = cosec™'y = cos~

— =sin
X

1 1
y

~cos =+ cos - =sin?
X

(o)
Let sin™
Also,

+ cos™

1x =6.Then, x = sin @

1<x< !
SX S >

1 < sing < 1 T[<6< T 3

= — —_— = —— e p—

R R e 2
<36 ——

Now,

sin~1(3x — 4x3)

= sin~1(sin 36)

= sin"!(—m — 36)

=-n-360 [-3<30(2>-2<-n-36<

2
T

9l
=—m—3sin"1x
(d)

We have,

61 T
n——tan—
ta = ta =

6
1+ tan=tan =
15 15

" T
= tan
3

6m T 6n T
= tanE— tanE = \/§+\/§tanﬁtanﬁ
21 T 2T T
= tan?— tanl—s—\/gtan?tanl—s = \/§

(a)

2
an {cos 7

2 2
e
(a)
sin [sin‘1 (%) + sec‘l(B)]

+ cos [tan‘1 (%) + tan‘l(Z)]
= sin [sin‘1 G) + cos™! G)]

+cos [tan" (3) + cot™* (5]
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. T[+ s
=sin—+ cos—
2 2

1

[ sin"!x +cos 1x

T T
= — dt -1 t_l = —
> andtan - x + co X 2]
=1
132 (a)
Lettan™!x = 6. Then, x = tan 8

Also,

1 1
——<x<—=

V3 V3

1 1
> —<tanf < —

V3 V3

<T[
2

3
tan™! XX tan™!(tan 36)
1 — 3x?

3
= tan~! 3% —x =30 [~:—E<39<E]
1 —3x2 2 2

_,[3x—x3
= tan

1 — 3x2
(b)
4 4

Let cos™? (g) = 6. Then, cos@ = E

) =3tan"lx

4

o (1 _14)_ .6 [1—cosf 1‘5

wsin{Zcos™ ) =sino = > = >
1

134 (a)
T
tan~!2x + tan~ ! 3x =2
3x+2x ®m
> =_
1—6x2 4
=>5x=1—6x2
=>6x24+5x—1=0
1

>x=-1,-
x 6

But when x = —1,

tan"!2x = tan"1(-2) < 0

Andtan™'3x = tan"1(-3) < 0

This value will not satisfy the given equation

1
Hence, x = -

()

"14+2t -1 "14+t -
Sin 5 an 3—sm 5 an

s
[ sin"lx 4+ cos™1x = E]
136 (a)

Given equation is

_117‘[
*=7%

2cos x4 sin™?!

1 1 1 11m
= cos™ " x + (cos™ x + sin x)=T

N 1 +7T 11m
coOS™ " X +—=—
2 6

4n
3
Which is not possible as cos™ x € [0, «].

)

_1( 5n>+ ) _1( 5n
CoSs CoS 3 Sin CoS 3

5t
= cos~ ! (cos?> + sin~?! [ i

_57‘[ T 57'[_7'[

3 2 3 2
Alternate

1

= C0S "X =

. _ - T
Since, cos™!x + sin 1x:E

_1( 5n>+ ._1<. 5n>
. COS COS — Sin SIn— | =
3 3

139 (¢)
We have,
sin"!x + sin™}(1 —x) = cos™1x
= sin{sin™! x + sin™1(1 — x)} = sin(cos ™! x)
= x/1 -1 =22 +V1-x2(1—x) = /1 —x2
> x/1—-(1—-x)2=xy1—x2
>x=0o0r2x—x2=1-—x2 :x:Oorx:%
(d)

Given, 5cos™1t (

1

1-x2

2) + 7sin! ( sz)
14x 14x

—4tan~1! (1 — x2> —tan"l'x =57

= 5(2tan"'x)+72tan"'x) —4(2tan ' x)
—tan"lx =57

= 15tan lx =5x

= tan" " x =<
3

x =3
(c)
-l csinlx <t
27 -2’
And—g <sin"lz <

—=—<sin"ly <

T

2

. o o o 3
Given that, sin™! x + sin™!y + sin 1z=7
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Which is possible only when

. _1 . _1 - _1 n
sin”"x =sin""y =sin""z =37
Orx=y=3=1
Putp=q=1

Then f(2) = f(D)f(1)=2-2=4
Andputp=1,q =2

Then, f(3) = f(1)f(2) =2-22=8

x+y+z
oD Ly f@ 4 R f3) _
Xyt s D 4y @ ¢ g/

=1+1+1—
=3-1=2
(@)

Given, tan~1 (

1+1+1

\/ciﬁ) —tan"}(Vcosa) = x
—cosa
Jcosa

1
Vcosa

1
1+ VJeosa®

= tan~!

=X

1—cosa

2+/cosa
2+/cosa

1—cosa

= tanx

= cotx

1+ cosa

1—cosa
1—cosa

cosecx =

siny =—
1+ cosa

)
s

V41 _11 1 1
—— =tan " —+4 tan
4 9 41 1
==

= sinx =

144 (b)

cot 19 + cosec™?!

+ cosec” lx

O|
olr 4+
+ g
(LR =

|
Juy
ul]

_
|
O | =

-[>|-[>
==
N———

I
GRS

Il
ot
Q
:SI
=
/N

145 (a)
We have, Y7 _, tan™! (

n

2m )
m*+m?242

tan_l( 2m )
1+mM2+m+1)(mM2—-—m+1)

m=1

L m*+m+1)—(m*-m+1)
(1+(m2+m+1)(m2—m+1))

= Z [tanl(m? + m + 1) —tan"1(m? —m + 1)]
m=1
= (tan"13 —tan"11) +(tan"17 —tan"13) +
(tan~'13—tan"1 7)+... +
[tan"'!(n? +n+ 1) —tan™1(n? —n+ 1)]
o, nPHn+1-1
1+(n?+n+1)-1

a1 n?+n
=tan | ——
24+n%2+n

-1

= tan

(b)
3
s cos™ 1 5= sin

-1 -1 -1

= sin g—sin =cCcos " x

=>coslx=0=>x=cos0=1
ax=1

(@

Given, cot(cos™ ! x) = sec (tan‘
cot (cot‘1 ( ad ))
V1 —x2

4 b )
bz_az

X _ b
V1—-x2 bZ-q?
= x?(b%? —a?) = b? - b%x?
= x2(2b% — a?) = b?
b
V2b?% — a2

1_a )
1/bZ_aZ

= secC (SEC

= X =
(b)
Given, sin"tx — cos™'x = cos™! (‘/_5)
2
x=2% .
! ..(i)

x==
2
On solving Egs. (i) and (ii), we get

= sin"tx — cos™?
But sin™!x + cos™!

. T —
sin 1x=§ and coslx =

YE : :
= x=—Is the unique solution.

(d)
We have, 8 = sin"!x + cos™?!
il can-1
= — —tan
5 —ta

Since, 0 < x < 1, therefore % <6<

150 (a)

x —tan"1x

x=cot 1x

~cot™l x + sin~




—+
o
Q
=
[

I
ot
Q
=}

|
=

RIR RliP RIPRI|=
I
Tt
Q
=

(b)
Given, sin~! (%)

i (7) = o572 3)
= Sin -] =
X X
3 (Vx"—16
= Sln (—) = Sin T

= — =
X

x =25
[+ —5 not satisfies the given equation]
(b)
“0<coslx<m
And0<cot™lx<m
Given, [cot™' x] + [cot™ 1 x] = 0
= [cot™'x] = 0and [cos™1x] =0
>0<cottlx<land0<coslx<1
~ x € (cotl,00)and x € (cos1,1)
= x € (cot1,1)

154 (b)

. 2x 4 cos-
— 4 cos
1+ x2

3sin™ 1

On putting x = tan 6, we get
2tan@ _,(1—tan’6
(1 + tan? 6) ~ cos <
_1( 2tan® \
+2tan (1 — tan? 9) 3
= 3sin~1(sin20)
— 4 cos™1(cos 20)

T
+ 2tan"1(tan20) = 3

= 3(20) — 4(20) + 2(20) = g

= 60 — 80 + 40 =

T 1 T
=2 0=—>=tan ng

6

T 1
Sx=tan—-=>x = —

6 V3
(b)
_ -1(,2,3
Here, T,, = cot (n + Z)
4
= ()
an 4n2 + 3

=tan~! <m>

[ -6
1+(1n+%)("_%) 1

= tan~! (n + E> men (” i E)

1
WS =Tgl —tan™?! (—)

2
T 1
=z‘mf1ﬁ

1
= -1(Z
= S, = cot <2>

= S, = tan"1(2)
156 (d)

1 1
2tan~! (§) +tan~! (—

= tan~

The given equation is satisfied only when x = 1,

y=-1,z=1
158 (d)

1+ tan20



Letcot™lx =0 = x = cot®
Now, cosec 8 = V1 + cot?2 0 = V1 + x2

1 1 i
= sinf = = 1-x*_ 2
cosecO /1 + x2 = PR E
1
=>9=sin‘1m = ,/(1—x2)5=2x
1 On squaring both sides, we get
= sin(cot™1 x) = sin (sin_1 m) (1—-x2)5 = 4x2
2 _
N SR = 9x _3§
\/—1 + x2 S>x=+—
(3] 3

~ tan™

! ; x2> = sin (sin_1 \/Zg)

= tan (tan_1

lx—tanly=0=x=y (b)

Also, cos~1x + cos~1y = © = 2cos~lx = We have,sin"'x +sin"ly =m —sin"1z
T 1 g 1 z or xm + ym
= cos 1x =7 :ﬁ:‘ x? = 5 orx2(1—y?) =z%+y%(1 —x2) — 2yz/(1 — x2)
or (x? — 3% —y?)? = 4y?5%(1 — x?)
or x* +y* 4+ z%* — 2x23% + 2y?3% — 2x%y? +
4x?y252 — 4y2z2 = 0
orx* +y* + z* + 4x%y?z% = 2(x%y? + y?z% +
z2x?)
~ k=2
164 (c)
Letx =tan® = O =tan 'x

Hence, x? + xy + y? = 3x? :%

(a)

Lettan ' x = 0. Then, x = tan @
Also,—1<x<1=>—1<tan9<1=>—%<9<

tan~! ( ) = tan™1(tan 26)

1 — x2

_,[3x—x3 L 2x
T T T T < tan > —tan ( 2)
=20 [-.-—Z<9<—:>——<29<—] 1-3x 1—x

4 2 2 _ 1 1
= 2tan~lx =3tan" " x —2tan" " x

© =tan"lx
Given that, = tan"'a and ¢ = tan™' b 165 (d)
And ab = —1 Leta = cos™*+v/P,B = cos 'v/1—P
~tanBtan¢ = ab = —1 Andy=cos™'\/1—¢q
= tan® = —cot ¢ =>cosa=\/acos[3=m
T
=>tan6=tan(z+c|)) Andcosy =,/1—gq
= 9_¢=E Therefore, sina = /1 — p,sin =\/Eandsiny=
2

(b) Va

Letcot—11 = b= % = cot The given eq;atlon may be written as
T

2
1 a+B+y=—
sSsinp =—= B+y 4

J1+cot? o

Letcos™'x = 0 = secO =

3n
=>0(+B=T—y

3
= cos(a + B) = cos (— — y)
= tan® = +/sec?20 —1 4

= cosacos —sinasinf3
ﬁtane:\/x—lzi—l =cos{n—(g+y)}= —cos(g+y)
N =\py1-p=y1-pJp
= tan0 = _ 1@_%\/5)
=0=y1-q-J/a=1-q=¢

_ . 11
Now, tan(cos~1 x) = sin (cot L E)




=>q==

2
(b)
Let a, B are the roots of given equation 6x? —
5+1=0
1

5
= a+B=-and off =~
o+
tan_1a+tan_1B=tan_1( B)
1—af

5

a1 6 ) — -1y =
= tan - | = tan (1)_Z

6
(@)
Since, a = sin~! (g) +sin™" G)

Now, B = cos™?! (g) + cos™?! (%)

=>B= Z _sin (i) +Z —sin™t (1)
2 5/ 2 3

4 1
=5 - (sin‘1 3 +sin~?! §)

=T—qa
>B>a (-'-a<§)
(c)

w [sin™tx] > [cos™ 1 x]

=>x>0

0, x€(cosl1)

1, x€(0,cosl)

_lx]z{o, xE(O_,sinl)
1, x€(sinl,1)

Here, [cos™1 x] = {

and, [sin

~ x €[sin1,1)

-

Or we say that x € [sin1,1]
169 (c)
We have,

tan"'1+tan" 12 +tan"13
243
1-2X% 3)
=tan'1+nm+tan (- =nx
170 (d)
We have, (sin"!x )3 + (cos™1 x )3

=tan 11+ 7w +tan~?! (

(sin"!+cos™1x)3
—3sin"txcos™tx (sin"lx
+ cos™1x)
3

r_ 3(sin"!x cos ! x) z
8 2

3
~ The least value is :—2

2 2
. - T 3T
Since, (sm Tx — —) < (—)

4 4
2

3
=~ The greatest value is LML
32 16
(d)

Given, tan™

= tan~

Given, two angles of triangle are tan™! 2 and
tan™13.

Let third angle be 6. Then,

tan"!2 +tan"13 + 0 = 180°

2+3

>t -1(—
a1 =2x3

)= 180°—6
5
= == tan(180° — 0) = —tan®

m
= tan6 =1 =tanZ




=

175 (c)
5

1
8x2+22x+5=0>x=——,—=
X X X 2 )

=1 < ! < 1land > <-1
o 2 and — >
~sin™1 (— l) exists but sin™?! (— E) does not exist.
4 2
sec™! (— g) exists but sec™?! (— i)does not exist.
-1 1 -1 5 .
tan (— Z) and tan (— E) both exist.
176 (b)
We have, 2x; = sin 23, 2x;x, = cos 23, Zx1x,Xx3 =
cos P and x;x,x3x4 = —sinf
~tan"lx; +tan"lx, + tan 1 x5 + tan "l x,
1 Xx1 — XX1X3X3

= tan ( )

1 —2Zx1X5 + X1XpX3Xy

1 ( sin2B—cosP

- by

1 —cos2B —sinf3

_1((2sinB—1)cosf

= tan ( - - )

sinf(2sin —1)
= tan"!(cotB)

T T
— pan-1 r_ - _
= tan (tan (2 B)) =3 B
177 (d)

cos(2cos 1 x + sin"1x)
= cos[2(cos™  x + sin"1x) — sin"1 x]
= cos(m — sin™! x) = — cos(sin™! x)

— —cosfsin 1 (~3)] (+x=1)

-1 ﬁ)

~cot™lx +sin™?

Sl -
AN

1

+
-t
QO
=
[

= tan~

= tan~!

1

|
=

Rk KRR R[RLKR]|R
Il
Tt
[«5)
=)
| |
-

I
=t
QO
=

= tan~

=>x=3
179 (b)
We have,

1
cos(2tan"1lx) = >

s T s
=>2tan lx=—=tan lx=—=x =tan— =
3 6 6

)

L
V3

_(V5+4V2

x = <—9
(<)
Since, tan~! x and cot™! x exists for all x € R and
cos™1(2 —x) exists,if -1 <2—-x <1
~tan"lx —cot™lx = cos™1(2 — x)
Is possible only if 1< x < 3.
Thus the solution of given equation is [1, 3].

(@

2 2
Since, 0 < cos_1<%+\/1—x2 /1—%) S%

Because cos™! x is in first quadrant when x is
positive

-1 X —
And cos™?! > —cos x>0

1

-1 X —
So, cos™ ~ = cos Tx

Also, [ < 11x[ <13 x| <1

183 (b)
We have,
8
tan"'(x + 1) + tan"}(x — 1) = tan™?! (ﬁ)
= tan~! {—Zx } = tan~! <£>
1-(x2-1)) 31
2x 8
= =—
2—x% 31
=>8x24+62x—16=0=> (4x—-1(x+8)=0
1
=-,-8
=>x=2,
184 (b)

3 sin1 —
1+x
On putting x = tan 6, we get
3 sin‘1< 2tan@ )  dcost (1 — tan? 6)
1+ tan? 0 1+ tan? 0
4 2tan‘1< 2tan® ) T
1—tan?6/ 3
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= 3 sin"!(sin 20)
— 4 cos™1(cos 20)

T
+ 2tan"!(tan20) = 3

T

> 3(26) — 4(26) + 2(26) = 5

T
:>69—89+49=§

0 T tan~1 T
>0=—=tan "x =—
6 6

. T 1
S>x=tan—-=>x=—
67"
185 (b)

Given that, x? + y? + 72 = r?

Now, tan™ 1( )+tan‘1( Z)+tan‘1

zr xe

ESONEC e
1|lzr  xr yr r

x2+y2+z2
- ()
| r |

[Xy . Y3 , X3  XY3Z]
r xr yr r3

= tan™

r2

1__

=tan %0 = —

186 (d)
We have, (sin"!x )3 + (cos™1 x )3
= (sin™!+cos™ 1 x)3
—3sintxcos™tx (sin"tx

5~ sin™?! x)

3 3
- sin"lx + > (sin"1x)?

n? 12

s
7 [(sm‘1 x)? — Esm Tx + e 16

ey -5

=33 (sin_1 X — %)

3
~ The least value is 731—2

2 2
. - T 3T
Since, (sm Ty — Z) < (—4 )

2

2
~ The greatest value is — + —

16
187 (d)

¥
Hence, the line x = 1 is a tangent to the function.
()

Letsin™'x = 0. Then, x = sinf and V1 — x2 =
cos @

Now,

1<x< ! —1<sinf < ! iy

-1<x<——=-1<sin ——>=>-=-<

vz 22
< -

(Zx 1 —x2) = sin~(sin 26)
= sin~ (- sin(m + 26))
= sin~!(sin(—m — 20))

/A T s
= —m— 20 [-.-—Eses—zs—zs—n—ze

< 0]
=-—m—2sin"1x
(a)
a(a+b+c)
bc

b(a+b+c)
ca

+ tan-1 c(a+b+c)
ab

a+b+c
Lets? = ——
abc

Hence, 8 = tan~ ! Va2s2 + tan ' Vb2s2 +

tan~!Vc2s2

= tan"!(as) + tan"1(bs) + tan~1(cs)
_1[ as + bs + cs — abcs? ]

= tan

1 — abs? — acs? — bcs?

_ s[a+b+c)—abcsz]]
Hence, tan 8 = [1—(ab+bc+ca)s2

_|slla+b+c)—(a+b+0)]|
_[ 1—5s2?(ab + bc + ca) ]_

(a)
We have,
bel4n,5n]=>—-4m+6€][0,nr]
Also,
cos(—4m+6)=cos(4m—6) =cosb
0s 1(cosB) = cos H{cos(—4  + 0)}
=—47+0
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1

5 2
191 (¢) cot (cosec‘1 3 +tan~?! §)

] 3
Since, = cot (tan_1 7 +tan™?!

Given, sin” " x = 2sin™

=

IA
()
2
S

= cottan~!

()]
=cot|tan™" (—
6
6

T 17

=

INEINTE
IA

196 (b)
We have, sin"!x + sin"ly =7 —sin"!z
orx/1—y2+yJl—-x2=3
- orx?(1—y?) =z%+y%(1 —x?) — 2yz/(1 — x?)
sin"tx +sin™! 2x = 3 or (x? — 32 —y2)? = 4y23%(1 — x?)
or x* + y* + z% — 2x22% 4+ 2y?2%2 — 2x2%y? +
R 4x%y?z% —4y?z2 =0
= 2x = sin (5 —sin™?! x) orx* 4+ y* + z* + 4x?y?z% = 2(x%y* + y*z* +
\/g 1 szz)
= 2x = 7cos(sin‘1x) - Esin(sin‘1 x) v k=2
(b)
Given, tan"'x +tan" 'y +tan"lz=nm
x+y+z—xyz )
1—xy—yz—2zx
x+y+z—xyz

. _1 n . _1
= sin” " 2x =§—sm X

= tan‘1<
=0
1—xy—yz—zx
= x+y+z=xyz
(b)

. . 7
Since, 1 radian = >

=

7 421 21
12radian=—Xx 12 =—=471 — —

Since, 2sin™! = sin™1(2x,/1 — x2) " 22 11 11
And 14 radian = Z x 14 = 22
22 11
5t
Vs . _q T _4
:—ESZSm xsz n+—11

T I -1 — sin~1(si
- i < sin-1x SZ cos™ " (cos 12) — sin™ *(sin 14)

— -1 (4 ZT[)

1 1 ] = cos™ cos (4T —
! 5m

V2'V2 —sin~?! [sin (411 + E)]

coslx+costy+cosTlz=m — cos-1 cos (2”) —in-! ( 5”)

Range of right hand side is [— g %]

— sin—

11 11
-1 _ — 21— 2= 7 — -1

= C0s (xy 1=-y*v1 x) m—Cos 3 = 4w — 12 — (14 — 47) = 81 — 26

ﬁxy_,/1—x2,/1—y2=cos(n—cos_1z) (b)

sxy—-Vi-x2J1—yZ=—3 Letsin™? x = 6. Then, x = sin 0
Also,

S>xy+z=1-x2,/1-y2 1 1 T

On squaring both sides, we get —<x<1>=-<sinf<1=>-<60<=->

2,,2 2 2 2 2,,2 2 2 6 2
x“y“+2z°+2xyz2—1—x“—y“+x°y 37
>x2+y2+32=1-2xy3 SBQST

195 (b)




sin™1(3x — 4x3)
= sin"1(sin 36)
sin~!(sin(m — 36))

3 T

T
- w—<3<—>——<m7—-30<
m— 30 [ 2_39_ > = z_n 30 <

=m —3sin7!

(0
c0s(4095°) = cos(45 x 90° + 45°)

= —sin45°
— 1 n
= —sin 2

-sn(-3)

. sin"{cos(4095°)}

= sin~!sin (— %)

X

201 (d)
We have,

1 2 1/2+4+2/9
tan‘11+tan‘1—=tan‘ / / }

A
9 1-1/4%2/9

1
= -1(Z
tan (2)

202 (c)
Since, —% <sin"lx < %

1, 1T o1,

a—z,sm B 2andsm Yy >
:.(x:B:y:l
Thus,af + ay +yB =3

203 (d)
We know that,

tanA4 —tan B

1+ tanAtanB

x\/§_2x—k

2k—x kv3 1

xV3 2x—k
1+ 2k\/—_x'k_\/§ V3
> A—-B =30°
204 ()
Given that,ZA =tan™1'2,2B =tan™ '3
We know that, zZA+ 2B+ +2C =7
>tan '2+tan"!3+2C=nm
1 +3
— tan (1 —2x3
S tan"(—-1)+2C=m

~ sin”™

tan(A — B) =

)+LC=7[

37T+LC
> — =
4 /A
2C i
= =—
4

205 (a)
We have,

3

2

T
(tan™'x)? + (cot ™1 x)? = e

T
= (tan"lx + cot™1x)? — 2tan"lx (E —tan™?! x)

= n—z —2xZtanlx+ 2(tan"1x)? = 5_712
4 2 -8
3m?
= 2(tan"'x)? —mwtan"lx — 5 =

Ty — —

T 3w can-
=
x 52 an

1

= tan~ -1

206 (d)

>x =

1 1
4t —1—=2[2t -1 -
an 5 an 5

2

= 2tan!

11 _tan~t-L = tan
5 239
20 1
1 119 239
120 1
1+ 5% 20
_, (120 x 239) — 119

(119 x 239) + 120

= tan™

. - — T
Given, sin~! x — cos 1x=g

s 1 1 T
= (——cos x)—cos x=—
2 6

“f(x)=ax+b

~f'(x)=a>0

= f(x) is an increasing function.
~f(=1)=0and f(1) =2
Or-a+b=0

anda+b =2

then,a=b=1

=>f(x)=x+1

Now, cot [cot™1 7 + cot™! 8 + cot™1 18]

1 1 1
_ -1(= —-1(= -1
= cot{tan <7> + tan (8) + tan (18>}
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. t 1 -
S tan 2COS

212 (c)

VS (B
sin [2 cos ?] = sin | cos 2<?> -1

[+ 2cos™tx = cos™1(2x% — 1)]
= sin [cos_1 (%)]

1\ 2
= i i _1 1 - <_)
sin |sin 3

[ cos™tx = sin™1(y/1 — x2)]

209 (d) 213 (c)

cos(y’—n)=cos(6n+3—n)=cosg—n Lettan™!x = 6. Then, x = tan @
5 5 5 Also,
. /m 3m . T
= sin (———) = sin (——) 1 1 T T
2 5 x<——>tanf<——=>——=<66< ——
Ty V3 V3 2 6
1_0)_ Now,

() tan™! (Bx — x3>

= sin"!sin (—

Given equation is 1 — 3x?
cos'x+cosT12x+m =0 = tan~1(tan 36)
= coslx+cos712x = -7 =tan"(tan(r +360)) =mw+30 =+ 3tan"1x
= cos™! (x. 2x —y/1—x2\1 - 4x2) =—n (c)
1 1
> 202 —1-x2J1—4x2=-1 cos™! (§)+25in‘1(
= (14 2x2) =+1—x2{1— 4x2
On squaring both sides, we get
1+ 4x?% +4x% = (1 —x?)(1 — 4x?)
= 1+4x*+4x?>=1—-5x%+ 4x*
= 9x2 =0
= x=0
But x = 0 is not satisfied the given equation.
~ The number of real solution is zero.
(<)
Let cos™? (\/?g) = . Then,

216 (c)

cosa = ﬁ’ where 0 < a < & Given that, cos ' x + cos™'y + cos™1 z = 3w
3 2
v0<coslx<m

Now,

Similarly,0 < cos™'y <=
tang= 1—-cosa And0 <coslz<m
2 1+ cosa Here,cos 1 xcos™ly =cos 'z =7
= = = = = —
t " 153 x +y +z CoST 1
S tane = |— 212 ~xy +yz+2x
2 1Y/ = (DD + (DD

~ B 2 + (-1D(-1)
stan®o PV /(3 v5) ~ls-v5 =1+1+1=3
2 J3++5 9-5 2 217 (a)




Lettan ! x = 6. Then,x = tan @ = tan[tan"ta, —tan"la; + tan"taz —

Also, tan"ta,+...+tan"ta, —tan"la,_4]
s _ -1 -1 _ a, —aq
0<x<0=20<0<=-=>0<20<m =tan[tan" " a, —tan" " ay| = ————
2 1+a,a,
Now, _(n—1)d

1—x? -
cos™1 5 | = cos™(cos 26) L+ aan
1+x (a)

/s
=20 [0<6<5=20<20<n]| 63
in| 2sin™t | | = g |88
:Ztan_lx Sin Sin 65 = sin| sin 65

(d) 2@) 2126

1-49 =
cos[2tan™1(—=7)] = cos [cos‘1 (1 n 49)] = sin <sm 65 65

= cos [n —cos™! (g)] (P)

1 (48)
= — C0Ss cos _-—

50
24
25

219 (d)

We have,

1

sin (4 tan~1 §)
1 1 We know that
= 25si (Zt _1—) (Zt _1—> . 2x \ _ _

smen 3 cos an3 3 sin™! (%) = 2tan~ x forall x € [~1,1]
= 2sin (tan_1 Z) cos (tan_1 Z) And, 2

24 cos ™ (1_x2) = 2tan"!x for all x € [0, )

3 4 3 4
= 2sin (sin‘1 —) cos (cos‘1 —) =2 X § X § —— 1+x

5 5

25 - sin™?! ( 2x ) + cos™?! (1_x2

1+x2 1+x2

x €[0,1]

) = 4tan! x for all
And,

cos (2 tan~? 1) = cos (tan‘1 l) = cos (cos‘1 ﬁ)
7 24) 25

24

-~ 25

Hence, the value of given expression is 0 +tan~? (ﬂ)
© 1+ cycq
. c3—¢C

Given that,cos ' x + cos ™y + cos™ 3 = 3n +tan~? ( 3 2

“0<coslx<m
Similarly,0 < cos™'y <m

And0<cos 'z<m
-1

41
—) +...+tan" " —
1+ c3cy Cn
X 1

Here, cos ™t xcos™ly =cos ™tz =7

>x=y=z=cost=-1

S~ Xy +yz+ zx
=E=DED+HEDED
+(=DED

=1+1+1=3

(b)

Given expression

R 1 1

1+ a,a, 1 ——tan"! —+tan?!

1+ aza;s 1+anpan-— —tan~! . + tan™?! .

n n
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11w

6
11n
() = cos lx+ (cos7lx +sin"lx) = —
We have, tan"'a+tan™'bh =sin"11 —tan ¢ 6
T 1 m 1lm
=>tan la+tan"lh+tan"lc = = cos X+§=T
a+b+c—abc }: :>cos‘1x=4—n
1—(ab +bc+ca)) 2 3
Sab+bc+ca=1 Which is not possible as cos™ x € [0, «].

(d) (a)

=1 s
cos[tan™{sin(cot™! x)}] We know that |sin™" x| < -

2cos tx+sin"lx =

= tan‘l{

[ 1
= cos [tan™?! {sin (sin‘1 2)}] ~sinTlx +sinTty +sinTlz =
. v1+x
1 = sin"!x =sin"!y=sin"lz=

v1+x2 T

i >x=y=z=sin-=1
1 /1+x2 2 9
cos |cos e
2 . 100 100 100
i 2+x X Ty Tz _x101 + 101 4 z101

9
1+ x2 :3_5_0
= /—2
2+ x 234 (d)

(b) We have,
“0<coslx<m sin(sin"?1/5 +cos™1x) =1

And0<cot™lx<m o _11+ 4T
_ _ _ sin"!=+cosTlx ==
Given, [cot™1 x] + [cot™1x] =0 2

= [cot™'x] = 0and [cos™1x] =0 osin o= cos~lx = sin-
>0<cotlx<land0<coslx<1 2

~ x € (cot1,)and x € (cos1,1)

= x € (cot1,1)

(d)

Given, cos™1x + cos™ly + cos™lz =3m
And we knowthat 0 < cos 'x <m

~ We know
cos 1x =1, cos™

tan~ 1!

1
1§=sin‘1x=>x

(d)

“f(x)=ax+b

“f'(x)=a>0

= f(x) is an increasing function.
~f(=1)=0and f(1) =2
Or-a+b=0

anda+b =2

then,a=b=1

=>f(x)=x+1

Now, cot [cot™1 7 + cot™1 8 + cot™1 18]

1 1

Yy =T,CO0S ~Z=T
. x=y=z=cost=—1
cxy+yz+zx = (1)) + (D1
+(-1)(-1) =3
230 (¢)

We have,

T — -1
tan (1 +x) +tan™1(1 —x) = > 7 8) +tan (18>}

T
= tan"1(1+x) = 5~ tan~1(1 — x)
= tan"1(1 + x) = cot™}(1 — x)

1
= tan"1(1 =t ‘1( )
an” (1 + x) =tan 1

1
:1+x=1—=>1—x2:1=>x:0

232 (a)
Given equation is




onfor ()
onfo )

cot(cot™13)=3=1+2=f(2)

2a _, 1-b? o 2
11z Typ- B 1T
=>2tan ‘a—2tan"1h =2tan"1x

a—b>b

= tan~! =tan lx

237 ()
We have,

1 1
cot™13 + cosec™! V5 = tan~?! 3 +tan™?! 5

T
=t _11:—
an 2

238 (c)

1., ( 2a 1 (1-a
o () + oo (5

1 1
= tan [E- 2tan"la +E- 2tan~! a]

=tan(2tan" ! a)

2a
= tan [tan”* (=)
an[an e

_ 2a
T 1-—a?
239 (a)
Given, tan™lx + tan~ly =
X+
tan‘l(—y)z
1—xy
x+y _
1—xy_
= x+y+xy=1
240 (a)
Let cos ! x = 6. Then, x = cos 8
Also,0 <x<1=0<cos§<1=0<6<7

=

Now,
cos™1(2x? —1) = cos™1(2cos? 6 — 1)
= cos™(cos 26)
=20 =2cos 1x [+ 0<26<mn]
241 (a)

e — tan_l M
bc
’b +b+
ca
, +b+
+tan~?! catb+o
ab

a+b+c
Lets? = ——
abc

Hence, 6 = tan~1Va2s2 + tan" 1 Vb2s2 +
tan~1Vc2s2

= tan"!(as) + tan"'(bs) + tan~*(cs)

=tan~! [

as + bs + cs — abcs?®
1 — abs? — acs? — bcs?

_ s[a+b+c)—abcsz]]
Hence, tan§ = [1—(ab+bc+ca)s2

_|sll@a+b+c)—(a+b+c)] _ 0
_[ 1—s2(ab + bc + ca) ]_

(@)

Given, sin"l'x +sin"ly = %
T LT ., T
S TcosTix o —cosTly =

-1 -1 n
= cos” ~x + cos y=§

1
—tan !—+tan" 1 —
Cn

Cn

244 (d)
We have,




cos{tan™(tan 2)}
= cos{tan™(tan(2 — 7))} = cos(2 — m)
= cos(m — 2) = —cos 2

(9
_1x-1 _1 x+1 T

We have, tan™1=—+tan™! — =~
x+2 xX+2 4

x—1 x+1

1 xX+2 xX+2 _ E
1— (x—l) (x+1) T4
xX+2 xX+2

[ 2x(x + 2) s

= tan~

=t —
X ta+dx—x2+1] 3

2x(x +2)
4x+5
=2x24+4x =4x+5

()

Given series can be rewritten as

D e
an™ ! (———
1+r+r?

=1

-1
Now, tan (1+r+r2)

. _1( r+1l-—r )

—Rn 1 +r(r+1)

=tan"1(r + 1) — tan"1(r)

Z[tan‘l(r +1) —tan"17r]
r=1

=tan"!(n + 1) —tan"1(1)

T
=tan"'(n+1) ——
an""(n+1) 2

:it _1( 1 )_n T T
1an 1+r+r2) "2 2471
r=

(0

Here,x? —2x+2=(x—-1)?+1>1
But—1<(x?-2x+2)<1

Which is possible only when
x2-2x+2=1

>x=1

Then, a(1)? + sin"*(1) + cos (1) = 0

Given that,tan"'x —tan™ly =tan"1 4

x—

y) =tan 14
1+xy

x=y

1+xy

= tan~! (

Hence, A =

249 (a)

=tan-=>1—-—=0
1_a_12) an2 2
X

s>x2=agb=>x=Vab
(d)

(d)
We have,
1 1
4tan”! = —tan"t—
an z an 239

2/5
= 2tan"! (;> —tan~!

1-1/25 239

= 2tan~1(5/12) — tan~11/239
2(2/12)

o (L)
M \a—s/122) " " 239
120 1

1228 o1
119 " 239

. ( 120/119—1/239

—ta ( )

T
4

= tan™

1+ 120/119 x 1/239
- (28569) i1y -
28569
(<)
Since, 2 sin™! = sin"1(2x,/1 — x2)

Range of right hand side is [— % %]

n<2__1 <7r
> —=<2sin'x<—
2 2

T e cinly <5
=>—-<sin""x <—
4 4

1 1

=>Xx € [ \/f'\/f]

254 (b)
Sum of two given angles is
=cot ™12+ cot™13
= tan™! (l) + tan~! (l) =tan"1(1) = r

2 3 4

So, the third angle is T — % = %ﬂ
(@)
Roots of equation x> —9x + 8 = O are 1 and 8
Lety = [sin? a + sin* a + sin® a+... 0] log, 2

sin? a

>y= 0(loge 2 = tan® alog, 2

1 — sin?

2
= y = log, 2@ ¢
= ¥ = ptan’a

According to question,




pran’e — 8 — 23 5 anZ g = 3

T
=>tanoc=\/§:cx=§

] 2n 2w
~ sin” (sm—) —n——=§= 0

3 3
(a)
Let cos™

1 1 T
AISO,ESXS1:>ESC059S1=>OSQS§

1x = 0. Then,x = cos@

Now,
0s™1(4x3 — 3x) = cos™1(cos 36)
0<6<%
=>0<30<nm

=30 =3cos 1x [

(b)

Letsin~!x = 0. Then, x = sinf and V1 — x2 =
cosd

Now,

n! (Zx J1- x2)
=sin"!(sin26) =20, f——< 20 <

= 2sin"1x, 1f——<9<—1e if — %

-sin}(2xV1 — x2) — 2sin"'x = 0, if —
1
N
(o)
w [sin"1x] > [cos™1 x]
=>x>0
0, xe€(cosll)
1, x€(0,cosl)
0, x€(0,sinl)
1, x€(sinl,1)

Here, [cos™1 x] = {

and, [sin™1 x] = {

~ x € [sin1,1)

-

Or we say that x € [sin1,1]

()

We have, 1 < sin~ ! cos™ ! si

in"ltanlx <2
2
= sin1 < cos !sin"'tan"lx <1
= cossin1 > sin"'tan™'x > cos 1
= sincossin1 > tan™! x > sincos 1
= tansincossinl > x > tansincos 1
€ [tansincos 1, tan sin cos sin 1]
(d)

. _ _ 2
Given, tan™'x + 2 cot 1x=?

1
~ tan lx +2tan"1—=—

= tan lx +tan™

= tan"lx +tan~?! (
X

2%
X+ —
1 x4—1

2x2
x2-1

x(x?+1)
> Seep-

= x =13

= tan~

261 (d)

3sin2x )
5+ 3cos2x
6tanx
1+tan?x
3(1-tan2 x
5 +'_£____3__2
1+tan2x

6tanx )
+ 2tan?x

( 3tanx )

4 + tan? x

( tanx 3tanx
as

4  4tan?x
4(4+tan? x)

<)

a1 16tan x + tan3 x
= tan
16 + tan® x

= tan"!(tanx) = x

(a)

Letsin~!x = 0. Then, x = sin @

Also,

—1<X<1=>—1<sin6<l=>— <6<
2 2 2 —2 -

Now,

sin™1(3x — 4x3)

= sin~1(sin 36)

=39ﬁ——<9<”:——<%< ]
6 6

= 3sin"1x
(9
We have,

tan9+tan(g+9)+tan(_?n+9) = K tan 36

= tan @ + tan(60 + ) + tan(—60 + 6)
= K tan 36

V3 +tanf tand — /3

= tanf + + = K tan 360
1—+/3tanf® 1++3tanb

o tang +—2B0 e n3g
an 1—3tan280 an

3(3tanf — tan3 6)
(1 - 3tan? 6)
= 3tan30 = Ktan30 = K =3

= K tan 360

264 (d)




1

Letcos™ x = 6. Then, x = cos 0

Also,
T
—13x§0=>—1§c059£0=>ES9Sn

Now,
cos™1(2x? — 1) = cos1(cos 2 )
=cosT!2m—20)

= cos™1(2x? - 1)

Y -.-gSBSTt:HTSZBSZHI
=>0<2r-20<nm

= cos”!(2x2—-1)=2m—2cos 1 x

(<)

We have,

a+f=m

Also,
1 1 1

3
a =sin” — 4+ sin™
2

T N
:a=§+sm

= <n+ in"l= [
a < —+ sin
3 2

- sin~1x is increasing on [—1,1]]

<7T+7T T
= — 4=
*S37672

.-.a+[>’=7rz[>’>§.Thus,a<[3’
()

Lettan~ ' x = 0. Then, x = tan @
Also,

T
—1<x<1=-1<tanf<1=-— SGSZ

> -=—<20<

Now,

__1( 2x )
sin
1+ x2

= sin~1(sin 26)

=20 [~-—E<9<E=>—E<29<—
B 477 T4 2707
=2tan"1x

()

1
sin [3 sin™?! (E)] = sin [sin‘1 {3 (
3 4 71

5 125 125

268 (a)
Since, —g <sinlx <
. _1 n .
~sin” " x; =§'1 <i<?20

Sx=11<i<20
Thus, 322, x; = 20
269 (d)

Given, sin[cot™1(1 + x)] = cos(tan"! x)

. ( o 1 )
. SIn| SIn T ————
J1+(1+x2)
(oo™ )
= Ccos | cos
1+ x?2
1 1

= =
J1+ (@ +x2) V1+x2
S>1+x%+2x+1=x2+1

= X = _E

(b)

-~ tan E + %cos‘1 (%)] + tan E - %cos‘1 (%)]
s s

= tan[z+c|>] +tan[z—¢]

1 _ray _a
[putz cos (—) =¢ = cos2d = E]
_1+tand 1-—-tan¢d
" 1-tan¢ 1+tand
_ 2(1 +tan® ¢)
 1—tan?¢
2 2b
=c052¢=7

(b)

tan™

x
1- —tan~

X

1_ _tan™
y

= tan~
1+%
X
x
=tan " '——tan"!'1+tan?! 4
x
x x
=tan '—+cot™'——tan"11

T[

T
7"

(<)

Here,x? —2x+2=(x—-1)?+1>1

But—-1<(x?-2x+2)<1

Which is possible only when

x2-2x+2=1

>x=1

Then, a(1)? + sin™*(1) + cos™ (1) = 0

1 1
cos™ 1t (— E) — 2sin7t (5)

1
+3cos {——)+4tan"1(-1)
V2

Page |52




) +3(r-o ()

+4tan~1(1)

(n - E) +4.7
4 4
= 431
=12
274 (b)
s
=sin"lx4+cos lx—tanlx==—tan"lx

s
[ sin"lx +cos 1x = E]

= 0 =cot™'x
Since, 1 < x < oo, therefore0 <0 < %
(b)

Given, 4sin"*x+coslx =1

= 4sin x+E—sm X=T1

(33n)_ (6 +3n)_ 3n
cos z = cos| 6w z —c055

= sin (g—g?n) = sin (—%)

= sin~!sin (— %) =— 110
(b)

Given expression

a — a4

1+ a,a,

az—a Ap — Ap_1 ]

= tan [tan‘1

2 4 +tan?
1+ ayas 1+a,a,-1

= tan[tan"'a, —tan"la; + tan"laz; —

tan~ta,+...+tan"ta, —tan"la,_ ]
a, —a,

+tan~!

=tanftan 'a, —tan"laq,] = ——
[ n 1] 1+a,a,

B (n—1d
" 1+aa,

280 (b)

Given, tan {sec‘1 G)} = sin(tan™12)
V1 -— x2> ) ( o, 2 )
= sin( sin
V1 + 22

X
[ tan 1 x = sin~! —]

V1 + x2
V1 — x2

= tan (tan‘1
x

=

=

=

(b)
Given, (\/§ - i) = (a+ib)(c+id)
= (ac — bd) + i(ad + bc)
On comparing the real and imaginary part on both
sides, we get
ac —bd =3
And ad+bc=1
Now, tan~! (S) + tan™! (%)
bc + ad
ac — bd)

= tan~! (%)

+n €l
=nm+—,n
6

= tan~!

(b)
Given, tan—' = = ltan-
1+x 2
x =tan6
1 —tan 6) 1

- ) == -1
1+tanb 2 tan™"(tan 6)

Tx

LetS, = cot ™22+ cot™ 18+ cot 118 +
cot™132+...
~ T, cot™ 2n?

2)—t 4 @n+1)—-(C2n-1)
n2) = T+ 2n+ DEn-1)

WSy = Zl{tan‘l(Zn +1) —tan"1(2n — 1)}

=tan loo—tan"11




286 (d) When x = 0,
—51 T =tan~! in"11="72
sin™! {tan (—)} =sin™?! {— tan (n + —)} LHS=tan™=0 + sin™"1 = 3
4 . 4 When x = -1,
= sin™? (— tan Z) LHS=tan"10 +sin™1vV1—-1+1
T
=0+sin"1(1) = >

Thus, the number of solution is 2

(b)
(@) We have,

1 r+l-—-r 1
<t ) =t ) L |
an 1+r+7r? an 1+r(r+1) cos,cos 7

=tan"}(r + 1) — tan™1(r) (©)
= The given equation is satisfied only when x = 1,

Z[tan_l(r + 1) —tan~1(r)] y=—-1z=1
r=0

=tan"!(n + 1) — tan"1(0) 294 (c) .

— tan~1(n + 1) Given, sin"1(1 —x) = St2 sin~1x

- 1 i3
= Z tan~! (—2) =tan"1(o0) = =
= l+r+r 2 1 —x = cos(2sin"1x)

(c) 1—x=cos(2cos 11— x2)
Let cos™ x = 6. Then, x = cos 6 1 —x = cos{cos~*(1 — 2x?)}
Also, 1—x=1-2x?

l<x<—io_1<cosfs—rnl<p
— = ———
SX S ) S COSU = > 3 =

1—x=sin(g+25in_1x)

—0,=
*=03
=r x

Now, 1

cos~1(4x3 — 3x) =0 [ x = > does not satisfy the given equation]
= cos™(cos 36) (d)

= cos (cos(2 w — 30)) We have,

— -1 -2 15 1
cos (cos(392 - T)) cos-1 (ﬁ) + 2 tan-1 (E)
=30-2m ['-'TSHSnzOS?;H—ZnSn]

_ cos-1 (15 1 (1 - 1/25)

=3cos lx—-2m 1+1/25

o (B

Given that,tan"lx —tan"ly =tan"1 A 17 13

= tan™! (1x+— y) =tan 14 )15 y 12 ) (15)2 ) (12)2
v % 117713 17 13

Hence, A =
1+xy

(b) = cos~! (

140)

221
We have, 2 tan~1(cos x) = tan™1(2 cosec x)

2cosx

()
= tan~! (1—2) = tan"1(2 cosec x) Let cot™! x = 0. Then, x = cot@
— cos2x

2 COS X Also,x<0=>c0t9<0=>§<9<7r

- = 2 cosec x
sin? x Now,

. s
= sinx =cosx = x =
(o) 1 -1
Clearly, x(x + 1) > 0andx?+x+1<1 ;) = tan™"(tan )
=2>x(x+1)=0
=>x=0,-1

= tan~! (%) =tan"!(—tan(mr — 0))




1
= tan~! (;) =tan"!(tan(6 — m))
(1
= tan (—) =0
x
[n<9< R n<9 =~ cos (cos™
T |5 T 5 T

1
S>x<—

< 0] V2
The common value are —1 < x <
(a)
(d) gxy+1 1Yzt 4 3x+1
Leta = cos™'+/P,B = cos™1\/1—P cot . — + cot + cot _

y y—3 z—Xx
Andy =cos™'/1—gq =cot™ 'y —cos™'x
=>cosa=\/EcosB=w/1—p + cot™lz
And cosy = /1 —gq —cot™ 'y +cot™tx —cot™lz

Therefore, sina = /1 — p,sinp = \/5 andsiny = (: ;)
a

Ja
tan {cos‘1 (

The given equation may be written as

1
= tan~! (—) =cot lx—m
x

|
NN
~—

|

| S

= tan {n —cos™?! (

anfE — o
= tany—=— — CosS
2

= COS(O( + B) = cos (%TT[ _ Y) = tan {tan—l (%)}

= cosacosf —sinasinf3 (a)

NN NN
A T S
NIE

[ury
S

T T 1
= cos {n - (Z + y)} = —cos (Z + y) sin™!x + sin™? Z + cos™tx + cos™?!

= py1-p-J1-pJp = [sin"'x + cos™' x] + [Sin_l (1) cos™ (1)]

S T=a-A) " x x
V2 V2 2
(b)
We know that

+T[
— =1
2

2x .
2tan"'x = + tan™?! (—2>,1fx >1
1—x
~ x = sin(2tan"12)

4
= = si + t -1 (—)}
X Sin {T[ an 1—_2

: 14 : 14
= X = SIn (T[ — tan 5) = Sin (tan —>

T 3

— 4 4
4 = gqj in~1=)=—

Sin (Sln 5) 5
And,

= sintan”'5)
y =sin|>tan™" ¢

7)

2 tanf =
§l.€.al’1 —§

(1 oy 1—cos6 [1-3/5 1
= COS COS (E)= y 2 2 5

300 (d) Clearly,x =1 —y%or,y?=1—x
cos™lx,sin"lxarerealif—1<x <1 306 (c)
Butcos™'x > sin"!x

6
_ _ = y = sin=,where § = tan™!
= C0S COS 2




Given, tan™1 \/x(x + 1) = g— sinT!Vx2 +x + 1

1
= cos! =cos '\x2+x+1
JE2+x)2+1

L _ex+1
JxZ+x)2+1
1=0x%+x+D[(x%+x)?% +1]
2+ + (x> +x0)2+(x*+x)+1=1
2+ {(x?+x)2+(x2+x)+1}=0
x2+x=0
x=0-1
(b)
Lettan 'x = 6. Then,x = tan 6
Also,

—00<xS0=>—00<tan9S0=>—g<9S0
> -n1<20<50
Now,
cos™! <1 _ xZ)
1+ x?
= cos™!(cos 26)
= cos~*(cos(—26))
=—-20=—-2tan"lx [+0<-20<m]
()

tan(sin"! x) = tan (tan_1

),xe(—l,l)

x
V1 — x?

X

i




