DCAM classes

Dynamic Classes for Aca demic Master y

2.INVERSE TRIGONOMETRICE FUNCTIONS

10.

11.

12.

13.

14.

15.

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 cos tan 1, sin cos sin tan 1]
sec?(tan™1 2) + cosec? (cot™! 3) is equal to
a) 1 b) 5 d) 10 d) 15
If 2tan~(cos x) = tan~1(2 cosec x), then the value of x is
3r T T d) None of these
a) - b) 7 c) 3
Iftan 122 + tan 122 = Z then x is equal to
xX+2 X+2 4
)= b)— )+ |2 @) 1
a) — _—— C _ +—
V2 V2 12 3
-1 X .
tan TS equal to
x 2 x x
a) 2sin"1— b) sin~? = c) sin"1— d) cos™!—
a a a a

The sum of the infinite series

S Y e A S
sin (ﬁ>+sm <\/E >+sm <W>+

+...4+sin7? (L Vm_l)) +...is
{n(n+1)}
T b T T q
a) 3 )4 c) > )

. 14 .11 —
If 6, = sin 1E+sm 1§and02=cos 1

a) 6, > 0, b) 6, =6, c) 6, <6, d) None of these
If cos™! x >sin~!x, then

4 _11
-+ cos 1 > then

1 1
a)x<0 b)-1<x<0 0sx<— d-1<x<—=

N N
If e[sinz a+sin* a+sin® a+..o]

108e 2 j5 a root of equation x? — 9x + 8 = 0,where 0<a < %, then the principle

=1 21\ .
value of sin™" sin <) is

a) a b) 2« c) —«a d) —2«a
Ifcos™ x + cos™1y + cos™ z + cos™1 t = 4m, then the value of x2 + y2 + z2 + t2is
a)xy +zy +zt b) 1 — 2xyzt c) 4 d) 6

Sum of infinite terms of the series

cot™! (12 + z) + cot™?! (22 + %) + cot™! (32 + z) +...1s

a) % b) tan~1(2) ¢) tan~13 d) None of these
Ifsin"ta+sin"1B +sin"ly = 37” then aff + ay + By is equal to

a) 1 b) 0 03 d) -3

The value of tan™1(1) + tan™1(0) + tan"*(2) + tan~1(3) is equal to

a)m b) %” 9 % d) None of these

Ifcos™'p + cos™1 q + cos™ r = 3m, then p? + g2 + r? + 2pqr is equal to
a)3 b) 1 c) 2 d) -1
If8 =sin"tx + cos ! x —tan~1 x > 0, then the smallest interval in which 0 lies, is given by
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

z i b)——<8<0 0<o<— d-<<
a)ESGST ) < c)0< =3 )4_ =3
teos™ (55)} =
cotqcos™ {52
25 25 24 d) None of these
)= b) 2 )= )
24 7 25
If x € (1, ), then sin™! (1?;2) equals
a) 2tan~1x b)m —2tan"1x c) —-m—2tan"1x d) None of these

Cos [tan~1{sin(cot 1 x)} ] is equal to
d) None of these

x?+2 x?+2 x?+1
b) c)
x?+3 x?+1 x%+2
-1 Z _ E .
The value of tan {cos (— 7) 2}15
)= b) 2 )= &
a) — - c) = —
3v5 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~1(0) + tan"1(2) + tan~1(3) is equal to
5 T
a) b) Tﬂ 9 > d) None of these
If a, b are positive quantities and if a; = aTer, b, =\ a1b,a, = al;bl ,b, = \/a,b; and so on, then
Vb — a2 \ Ny , Va? + b2 d) None of these
a) Qoo = — 7oy b) beo = —— 7oy ¢) b =—— %
-1(a —1(2 -1(b
cos (b) cos (b) cos (a)
. Vs a— | \/§ .
The value of sin [; — sin (— 7)] is
1 1
a) V3 b) — V3 ) = d) -5
2 2 2 2
The value of sin[cot™{cos(tan"1 x)}], is
2 2 X 1
x4+ 2 b) x“+1 0= d)
x2+1 x2+2 X%+ 2 x%2 42
cot™1(2.1%) + cot™1(2.2%) + cot™1(2.32)+... upto o is equal to
T .. s .
7 )3 93 )3
— 2x
If x € (1, ), then tan™?! (1_x2) equals
a) 2tanlx b)—m+2tan"1x c)m+2tan"1x d) None of these
The value of cos(2cos 1 x + sin"!1x) atx = % is
a) 1 b) 3 )0 2V6
V-
The value of cot=? 222 4 cot= 1222 4 cor-12H L jg
- V-3 =X
a) 0 b)1
c)cot/lx+cot™ty+cot7lz d) None of the above

If we consider only the principle value of the inverse trigonometric functions, then the value of
-1 L _gip-1 i) i
tan (cos 55 SN 5 )is

,29 29 3 3
= b) — = d) =
) |3 )3 ) |= )55

. 41 .
The numerical value of tan (2 tan~1= — %), is
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

7 7
a)l b) 0 Q) — d) ——
17 17
IfinaAABC,2A = tan"! 2 and «B = tan™! 3, then angle C is equal to
n n . d) None of these
a) > b) 3 ) 2

2
cos—1 {%xz +V1—=2x2[1- x:} = cos_lg— cos 1 x holds for

a) x| <1 b) x € R Jgo<x<1 d)—1<x<0
If 6 and ¢ are the roots of the equation 8x% + 22x + 5 = 0, then
a) Both sin™! 8 and sin™! ¢ are equal b) Both sec™! 0 and sec™! ¢ are equal
c¢) Both tan~1 0 and tan™! ¢ are equal d) None of the above
2
If (tan 1 x)? + (cot™1 x)? = 5%, then x is equal to
a)o b) 2 a1 d) -1
n_,tan”? (m) is equal to

n?+n n?—n n?+n+2 d) None of these

a)tan ! —— b)tan™!( — ¢) tan ! ——
n?+n+2 n?—n+2 n?+n

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

1 1

1 .1 4 ).
— —sin" " —) is
5v2 \/17)

29 29 3 3
a) \/; b) = <) j; 455

Ifsin"!x +sin"ty+sin"lz = 37”, then the value of x100 + y100 4 7100 >

tan (COS_

is

T x1014y1014 7101
a)o0 b) 1 c)2 d)3
If y = cos™!(cos 10), then y is equal to
a) 10 b) 4w — 10 c) 2m + 10 d) 2m — 10
32
If sin™1 2a2 — cos 2 = tan~ 12X then value of x is
1+a 1+b? 1-x2
a+b a—b>b
a)a b) b C d
) ) ) 1—ab ) 1+ab
o _ 1 .
The value of Y32, tan™! (m) is equal to
T 3r T d) None of these
a) > b) T ) 2
4tan~!= — tan~! — is equal to
5 239
. n 0
a) )5 A 3 )7
tan_l a(a+b+c) + tan~1 b(a+b+c) + tan_l c(a+b+c) is
bc ca ab '’
a)m/4 b)m/2 aom d)o
-1 2 -1 1+y2 -1 1 .
If sec™ V1 4+ x% + cosec - toot™ o=, then x + y + z is equal to
a) xyz b) 2xyz c) xyz? d) x%yz
Iftan~*(x — 1) + tan"'x + tan™*(x + 1) = tan™! 3x, then x is
1 1 1 1
a) +— b) 0,= ) 0,—= d)o,+-
) +5 )0, ) 0,-3 0,45

9 .
x101491014 7101 1S
a)0 b) 1 c) 2 d)3
1 1

o o L 3
Ifsin™! x + sin™! y + sin 1z=7ﬂ,thenthevalue of x100 4 100 4 7100 _

sin~! x + sin~ %+ cos™1x + cos~ %is equal to
n 3t
a)m b) > 0) > d) None of these
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

> _ tan™! (

can-t n?+n b tan-1 n?—n
a) tan n*+n2+2 ) tan n?2—n+2

If sin~la + sin~1 b 4 sin~! ¢ = 7, then the value of
a/(1 — a2) + b/ (1 — b2) + cy/1 — c2) will be

b) abc

————)isequal to
m4+m2+2) q

c) tan"1(n? + n+2)

1
c) —abc

a) 2abc
2

Which one of the following is correct?
a)tan1l >tan"11 b)tan1l < tan™'1
The value of cos(2 cos™* 0.8) is

c)tanl =tan"'1

a) 0.48 b) 0.96 c) 0.6
The solution of tan™!2x 4+ tan~13x = %is
E b) -1 ) (¢-1)
a) — — c)— —
6 6’
1 -1 P} \/6_3 .
The value of cos [E cos {cos (sm T)}]' is
3 3 3
a) — b) = c) —
) 16 )8 ) 4
If0 < x < 1, then cos™1(2x? — 1) equals
a) 2cos™1x b)m —2cos™tx c) 2mr—2cos 1 x

The value of sin (cot™! x) is

a) /1 + x2 b) x c) (1+x%)732
Value of tan™?! (Sinz_l) i
cos 2

z 1 b) 1 n 2 z

22 )=y dz2-3
o . _ _1( b \.
If £A = 90°in the triangle ABC, then tan™! (ﬁ) + tan™! (E) is equal to
a)0 b) 1 T
) 2

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

1 1

a) 3cos1x b) 2mr — 3 cos™1 x x

Ifsin"ta + sin~! b + sin~! ¢ = 7, then the value of
aJ(1 — a2) + by/(1 — b2) + cy/1 — c2) will be

c) —2m—3cos”

d) None of these

1
d) § abc
d) None of these

d) None of these

d) None of these

3

d) =

) 2
d) None of these

d) (1 +x2)71/2

s
d); -1

dn
)6

d) None of these

1 1
a) 2abc b) abc ) Eabc d) §abc
If sin™! x + sin™1(1 — x) = cos~! x, then x belongs to
a) {1, 0} b) {-1,1} o) {0 1} d) {2, 0}
"2
Iftan~ta +tan~'bh =sin"'1 —tan" ¢, then
a)a+b+c=abc b) ab + bc + ca = abc
1 1 1 1
cJ—-+-4+-——-=0 d)ab+bc+ca=a+b+c
a b ¢ abc
The value of x for which cos~*(cos 4) > 3x% — 4x is
2++vVérmr—8 2—+é6r—8
a)|0,———— b)| ———,0
3 3
2—+vé6rr—8 2++V6mr—8
9 (-2.2) d) ( — )

If x takes negative permissible value, then sin~! x is equal to

a) —cos™14/1— x?2 b) cos™1y/x2 -1

The value of tan~1 % +tan~! % + tan! g is

) mr—cos 11— x2

d) cos™14/1 — x2
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

7
a) tan! 3 b) cot™1 15 c) tan"115
The smallest and the largest values of tan™! (g) ,0<x<1lare
0 e Vi T
a) 0, ) "2 c) 17
32
If sin™! 2% — cos71 =2 = tan~1 %X then the value of x is
1+a 1+b 1-x
a+b
a)a b) b C
) ) )

Number of solutions of the equation
-1 1 -1 1 _ -1 i .
tan (2x+1) + tan (4x+1) = tan (xz) 1
a)l b) 2 c)3

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

a) 3sin"tx b)m —3sin"lx c) —m—3sin"1x
If x € (—o0,—1), then sin™? (132) equals
a)2tan"tx b)m—2tan™1x c) —-m—2tan"lx
The sum of the infinite series
sin™! (i) + sin™1 <\/E _ 1) + sin™? <M> +
+...+sin™? (L “(n_l)) ..is
{n(n+1)}
T 0 T
a) 8 )4 c) 5
Ifcos'x =a,(0 <x <1)and
sin"!(2xV1 — x2) + sec™! (sz_l) = 2?”, then tan~1(2x) equals
a)m/6 b) /4 c)n/3
Ifoo = sin™?! g + sin~! gand B = cos™! % + cos™?! %, then
aJa<p b)a= Aa>f
If6 =tan"'a,¢ =tan™' b and ab=—1,then (8 — ¢) is equal to
a) 0 b) T 0) T
4 2
Iftan O + tan (g + 6) + tan (— g + 6) = atan 30, then a is equal to
a)1/3 b) 1 c) 3
If the (cos™ x) = sin (cot_1 %) , then x is equal to
5 NG 5
a) +- b) + — )+t
)3 )i3 ) 7
Ifsin™! = % for some x € (—1, 1), then the value of cos ™ x is
3 5 7
a) — b) 22 0) —
10 10 10
If% < x <1, then sin~}(3x — 4x3) equals
a) 3sin"lx b)m —3sin"1x c) —m—3sin"1x
si 12 + 2tan~! !
in~1— —=
5 3
m T ™
33 )% 93
If x,y,z are in AP and tan™! x,tan™! y and tan™! z are also in AP, then
Ajx=y=z b)x=y=-z Ax=1y=2,z=3

d) 4
d) None of these

d) None of these

dr

d) /2

d) None of these

d) None of these

d) None of these

d) None of these

o
d) =
) 10
d) None of these
d)o

dx=2,y=4,z=6

If a;, a;, as, ...a, are in AP with common difference 5 and if a;a; # —1fori,j = 1,2, ..., n then
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

_ 5 _ 5 _ 5 .
tan 1( )+tan 1( )+...+tar1 1(—)1sequalto
1+a1a2 1+a2a3 1+an_1an

. _1( 5 ) b1t _1( 5a; ) . _1(571—5)
a) tan 1+a,a,-1 ) tan 1+a,a4q ¢) tan 1+a,aq
. -1 1+x T -1
The relation tan (E) =7 + tan~" x holds true for all
a)xER b) x € (=, 1) c) x € (—1,)
_ -1 X\/§ _ -1 2x—k _ .
If A=tan (—Zk_x) and B = tan ( 3 ) ,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

a)\/% b) x ¢) xy/1+ x2

If sin~?! (g) + cosec™! G) = g, then value of x is

a)l b) 3 c) 4
Ifsin"?x +sin"ty+sin~1z = % and f(1) = 2,
fe+q) =f®-f(@),Yp,q ER, then

5n—-5 )

@tant (5
) 1+ a10n+1

d) x € (—o0, —1)

d) 30°

d) 1+ x2

d) 5

d)3
d) None of these

d)1

4
d) -
)9

d) None of these

1 2 3 (x+y+z) .
xf( ) +yf( ) +Zf( ) —mlsequalto
a)o b)1 c) 2
IfA=2tan"1(2yZ — 1) and B = 3sin™ = + sin"12, then
a)A=B b)A<B c)A>B
Iftan 2 (x + 2) + tan"*(x — 2) — tan™! G) = 0, then one of the values of x is equal to
1
a) -1 b)> c) >
cos [cos‘1 (— %) + sin™! (— %)] is equal to
1 b) 0 1
d) —— c) —
) 3 )
Ifsin"lx —cos™1x = %, then x is
1 1
a) = b) ﬁ ) —=
2 2 2
—1 (b+a -1 (a\] .
The value of sec [tan (ﬂ) — tan (;)] is
a) 2 b) V2 c) 4

Which one of following is true?
a) sin(cos™ x) = cos(sin™! x)
c) cos(tan™! x) = tan(cos™1 x)
_ _q (a+b
Ifa > b > 0, then the value of tan™! (%) + tan™?! (ZTD) depends on
a) Bothaand b b) b and not a
Ifx >1,then2tan™' x + sin™?! (1_2:62
a) 4tan"1x b) 0
Ifcos™  x + cos™'y + cos™! z = m, then
a) x% +y? = 32
Q) x?2+y2+z2=1-2xy3

3

c) aand not b

) is equal to
c)m/2

b)x2+y2+3z2=0
d) None of the above
3x—x
1-3x2

Ifx > 13, then tan™! ( ) equals
a)3tan"lx b) —m + 3tan~1x c)m+3tan 1x

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

d) 1

b) sec(tan™1x) = tan(sec™! x)
d) tan(sin"! x) = sin(tan™! x)

d) Neither a nor b

dn

d) None of these
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105. ¢

106.

107.

108.

109.

110.

111.

3 T T d) None of these

a) T b) Z C) §
The value of cot™1 z +sin~?! 15—3 is
63 12 65 5
. _1 _ b . _1 _ - _1 _ d . _1 _
a) sin °E ) sin 3 c) sin n ) sin 5

Ifcos™ x4+ cos™1y =§and tan~tx —tan~1y = 0, then x2 + xy + y? is equal to

Y0 b= 93 A
The number of real solution of tan™! \/x(x + 1) + sin™! Va2 +x +1 = gis
a)o b) 1 c) 2 d) oo
Ifx+y+z=xyzthentanlx +tan 'y +tan™1z =
a)o b) /2 a1 d) None of these
The number of positive integral solutions of the equation tan™! x + cos™! \/%yz = sin~?! % is
a) One b) Two c) Zero d) None of these
sin™1 (§> + tan™! (1) =
5 7

T T -1 4

a) 1 b) 5 c) cos (E) d)m

Ifxy+yz+zx=1,thentan 'x +tan 'y +tan~lz =

am b) /2 a1 d) none of these
Ifx? +y2 + 2% = r?, then

-1 —-1(Y3 -1 E .
tan (Z ) + tan (xr) + tan (yr) is equal to

a) b) n )0 d) None of these
If f(x) = sin™! {?x - %\/1 - xz} % < x < 1, then f(x) is equal to
1 s T
a) sin"!=—sin"tx b)sin"tx — — c) sin"lx +— d) None of these
2 6 6
G) + 2sin™?! G) is equal to
b T 21T q b4
a) 2 )3 95 )3
The solution of tan™1 20 + tan™1 30 = %IS
1 1 1 1
a) — b) = c) — d)—
)7 E ) < )=
The value of cos™?! (— %) among the following, is
9 8r 5 11w
- b) — — d)—
)3 )3 93 )3
Iftan © + tan G + 9) + tan (— % + 9) = atan 36, then a is equal to
a)1/3 b) 1 c) 3 d) None of these
The value of cot ™12 S +sin -1 15—3 is
63 12 65 5
. _1 _ b . _1 _ . _1 _ d . _1 _
a) sin o5 ) sin 3 c) sin 8 ) sin w
The value of x for which cos™!(cos 4) > 3x? — 4x is
2++V6mr —8 2—+6mr—8
a)0,—— b)[——,0
3 3
2—+vé6r—8 2++Vé6mr —8
A (-2,2) d) ( — )

Ifx € (—oo,1), then tan™! (132) equals
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112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

a) 2tan"1x b)—m+2tan1x

If% < x < 1, then sin"*(2xV1 — x2) equals

a) 2sin"lx b)m — 2sin™1x
o(;cosecz G tan~! %) + B?3sec2 (% tan~! (g)) is
a) (a —B)(a* + p%)

c) (a+B)(a*+p?)

IfY2° sin~!x; = 107 then 2,22, x; is equal to
a) 20 b) 10

Which one of the following is correct?
a)tan1>tan"!1 b)tan1 < tan™11

Ifa= sin‘lg + sin‘lé and = cos™?!
Aa>p bja=p
1 (1 1 (1)
2tan~! (5) + tan™?! (;)15 equal to
49 m
a) ([— b) =
) (29) ) 2
2
tan E sin™! (%) + %COS_I G+ZZ)] is equal to
2a —a?
a) b) 1-a®
1+ a? 1+ a?

The sum of the infinite series
cot™ 12+ cot ™18+ cot 118 + cot™132+...is
T
am b) >
-1(4 -1(B) = -
If tan (x) + tan (x) =2 then x is equal to

a) Vab b) V2ab

If x4, x,, X3, x4, are the roots of the equation x* — x3 sin 2B — x cosp —sinpf = 0,

tan —Ix3+tan—1x4is equal to

T
a) B b)5 — B
Ifx € (— g, %), then the value of
—1 (tanx —1( 3sin2x \.
tan ( 4 ) + tan (5+3 cos Zx)
X
a) 5 b) 2x

o(73cosecz (% tan~! %) + B73sec2 (% tan~! (g)) is
a) (a—B)(a® + p%) b) (a+ B)(a* — B?)

If —1 < x <0, then cos™1(2x? — 1) equals

a) 2cos™1x b)m —2cos1x

If cos‘lg — sin‘lg = cos™! x, then x is equal to

a) 0 b) 1

If sec™!x = cosec™ 'y, then cos™! % + cos‘li =
T

am b) )

sec?(tan~12) + cosec? (cot™! 3) is equal to

a) 1 b) 5

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

a) 3sin"tx b)m —3sin"lx

c)m+2tan~1x

c) —m — 2sin”

b) (a + B)(o® — B?)

1

X

d) None of these

o

c)tanl =tan"11

3 41
g + cos™?! - then

a<p

I-(3)

c) 2ab

om—B

c) 3x

c) (a+ B)(a? + B?)

c)2m—2cos”

c) -1

I8
C) —E
c) 10

c) —m — 3sin~

1

1

X

X

d) None of these

d) None of these

d) None of these

d) None of these

da+p=2n
T
d)

4

d) None of these

d) None of these

d) ab

thentan™! +tan™1x, +

d) -

d) x
d) None of these
d) —2cos 1x

d) None of these

4
d)f

d) 15

d) None of these
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129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

21 3 2m T
tan? — tan E - ﬁtan?tang 1S equal to

1 a1l
a) —V/3 b) —
) —V/3 ) 7
-1 g _m.
The value of tan {cos (— 7) 2} is
)2 b) 2 =
a) — = c) —
3V5 3 V5
The value of
sin (sin_1 1tsect 3) + cos (tan_1 I ttan? 2) is
3 2
a)l b) 2 c)3
_1 1 -1 (3x=x?
If NG <x< = then tan (1_3x2) equals
a) 3tan~lx b) —m +3tan"1x
] (1 1 4) _
sin(5cos™ ¢ ) =
) b)— ) ——
a) —— — Q) ——
V10 V10 10
The solution oftan™1 2x + tan™13x = %is
E b)—1 ) (5.1
a) — — c) - —
6 6’
sin™1 % + 2tan~! § is equal to
T b s T
a3 )7 ) 3

The equation 2 cos™ x + sin™1x = 11?11 has

a) No solution b) Only one solution
5 o s\ |

The value of cos™! (cos ?n) + sin~! (cos ?n) is

10w b) 0 T
V3 97
. _1 (V3 .1 (1) .
The value of sin (7) — sin (E) is
a) 45° b) 90° ¢) 15°
Ifsin™!x + sin™!(1 — x) = cos ™! x, then x equals

c)m+3tan~1x

c) Two solutions

d)v3

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

d) 30°

d) None of these

d) None of these

1
2)1,-1 b} 1.9 9 0,3
tan G + %cos‘1 x) + tan G - % cos™?! x) ,x # 0is equal to
2
a) x b) 2x c) —
x
.2
5cos™! (Liz) + 7sin™! (li’iz) —4tan~? (132) —tan"!x = 57, then x is equal to

a) 3 b) -3 ) V2
Ifsin"!x +sin"!y +sin"1z = % and f(1) = 2,
flp+q)=f).f(q),¥pq€ER,then

XD 4 yf@ 4 5@ _ % is equal to
a)o b) 1 c) 2
cot™}(vcosa) — tan"(Vcos @) = x, then sin x is equal to
a) tan™2 (%) b) cot? (%) c) tana
The value of cot™ 9 + cosec™? @ is

s T T
a) E b) Z C) §

d)v3

d)3
d) cot (%)

d)n
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145. yn -1(__“4m
Zm:ltan (m4+m2+2)

n?+n n?—n n?+n+2 d) None of these
a)tan ! —— b)tan™! | — ¢) tan™! | ———
n?+n+2 n?—n+2 n?+n

is equal to

43 . 44 _ .
146. If cos 1E—sm 1§=cos L x, then x is equal to

a)o b) 1 c) —1 d) None of these
147. 1f cot(cos ™1 x) = sec (tan‘1 ﬁ), then x is equal to
b a 2b2 — a? 2b2 — a?
—_— b) —— - - d—_ —
RN Te ) o =@ ) — ) —
148. e equation sin™!x — cos™! x = cos™?! (?) has
a) No solution b) Unique solution
c) Infinite number of solutions d) None of the above
149.1f0 = sin"! x + cos™! x — tan~1 x > 0, then the smallest interval in which 0 lies, is given by
z 31 b)—><6<0 0<h<~— OE<o<X
150. Solution of the equation cot™! x + sin™! \/—15 = %is
1 d) None of these
a)x =3 b)x =— c)x=0
) ) N )
151 i G cos™! %) is equal to
) - b) = )= O
a) ——— — €) —— —
V10 V10 10 10
152, [f sin=1 (%) + sin™? G) = %, then x is equal to
a) 3 b) 5 )7 d) 11

153. If [cot™! x] + [cos~1 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) (cos 1,1] b) (cot1,1) c) (cos1,cotl) d) None of these
154.1f 3sin ! 22X — 4 cos™! == 4+ 2tan~? 2= =L then value of x is
1+x 1+x - 3
1 o1 d) None of these
a)v3 b) —
)V3 )5

155. Sum of infinite terms of the series

cot™? (12 + %) + cot™1 (22 + z) + cot™? (32 + z) +...is

a) % b) tan~1(2) ¢) tan~13 d) None of these
156. 2 tan™1 G) + tan™! (%)is equal to

o O

29 2 29 4

157. The number of triplets (x,y, z)satisfying sin~! x + cos™'y + sin™! 3 = 2m, is

a)o b) 2 a1 d) Infinite
158. The value of sin (cot™! x) is

a) /1 +x2 b) x ) (1 +x2)73/2 d) (1 + x2)"1/2
159.If cos™1 x + cos™ty =§and tan"lx —tan~1y = 0, then x? + xy + y? is equal to

2x

160.1f -1 < x < 1, then tan™? (1_x2) equals

a) 2tanlx b) -7+ 2tan"1x c)m+2tan~1x d) None of these
161.1f0 = tan ! a, ¢ =tan~! b and ab=—1,then (6 — ¢) is equal to
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a)0 b) % J d) None of these

NS

162. 1f the (cos ™t x) = sin (cot‘1 %) , then x is equal to

5 V5 5 d) None of these
a) +- b) + — )+t
)3 )i3 ) 7
163.If sin"tx + sin™'y + sin"1 3 = m,then x* + y* + z* + 4x2y?32 = k(x?y? + y?32 + 32x?) Where k is
equal to
a)l b) 2 c) 4 d) none of these
164. _1 (3x—x3 _ 2x .
tan~! (1_3x2) —tan~! (1_x2) is equal to
a)0 b)1 c) tan"tx d) tan~1 2x
165. If cos~1 Jp+cosTt T—p+cost/1—q= %ﬂ, then the value of q is
a)l 1 1 1
b) —= c) = d) -
)\/E ) 3 )2
166. If a, B are the roots of the equation 6x2 — 5x + 1 = 0, then the value of tan"t a + tan™ g is
a)0 b) /4 a1l d) m/2
167. If o = sin~? % + sin~t gand B = cos™! g + cos™?! g, then
aJa<p b)a= ca>f d) None of these
168. Solution set of [sin™! x] > [cos ™! x], white [.]denote the greatest integer function, is
1
a) [— 1] b) (cos 1,sin 1) c) [sin1,1] d) None of these
V2
169. The value of tan™1 1 + tan™1 2 + tan™1 3, is
a) 0 b) 1 Jn d) -
170. The greatest and the least values of (sin™! x)3 + (cos™ x)3 are respectively
T T 3 3 3 3
a2 T b)_n_’n_ 9 n_7i d) None of these
2°2 8’8 32" 8
171. 1f tan™? G) +tan~?! G) —tan~?! G) = 0, then x is equal to
7 b) 3 11 13
z ke d) ==
D3 93 )3

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

) x2 +2 b X2 42 9 X2 41 d) None of these
x%+3 x2+1 x2 +2

173. tan" X — tan 2 s equal to
y x+y

(wherex <y > 0)

T T 3r d) None of these
2) -7 b) 7 Q= )
174.If tan"! 2 and tan™1 3 are two angles of a triangle, then the third angle is
T T T T
a) 5 b) 3 ) 2 d) 3
175.If © 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) Bothtan™! 0 and tan™! ¢ are equal d) None of the above

176. If x4, x,, X3, X4 are the roots of the equation x* — x3sin 28 — x cos —sin3 = 0, thentan™! + tan™1 x, +
tan —Zr3+tan—1x4is equal to

s
oL RERL ot o
177. The value of cos(2 cos™ x + sin" x) at x = %iS
a)l b)3 90 d) ax
5
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178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

Solution of the equation cot™ x + sin™?! is = %is
1
a)x =3 b)x =— c)x=0
) ) NG )
Letcos(2tan~1x) = % then the value of x is
1
a) V3 b) = c)1-+v3
) V3 ) 7 )1-+3
If sin~! % + sin~! % = sin~! x, then the value of x is
a) 0 b) V5 —4V2) o 05 +42)
9 9
The solution set of the equation tan™! x — cot™ x = cos~1(2 — x)is
a) [0,1] b) [-1,1] ) [1,3]
cos™! {1 24+V1-x2 1 ——} = cos 1g—cos‘lxholds for
a) x| <1 b)x €R cJ0<x<1
The solutions of the equation tan™!(x + 1) + tan"(x — 1) = tan™?! % are
1 1 1
a) —— b)—,— c) —4,—
) 4,8 ) 7 8 ) 3
If3sin™! sz — 4 cos > -1 sz = Z, then value of x is
1+x 1+x 1-x 3
a1
a)v3 b) —=
)V3 )3
Ifx? + y2 + 2% = r?, then
-1 -1 1 (X2 -
tan (Z ) + tan (x ) + tan™ (yr) is equal to
a) 7 b) = > )0
The greatest and the least values of (sin‘1 x)3 + (cos™?! x)3 are respectively
mT w3 w3 3 7m3
a)——,— b) - — — == g
17272 ) 8’8 )32 8

For the principle value branch of the graph of the function y = sin™!
following is a true statement?

a) Graph is symmetric about the x-axis
c) Graph is not continuous

If-1<x<-— \F' then sin~1(2xV1 — x2) equals
a) 2sin"tx b)m —2sin"lx c) —m—2sin"1x

If a, b, c be positive real number and the Value of

, +b+ /b +b+
o [datbtc) + tan~! blatb+c + tan~!
bc ca

Then tan 0 is equal to

c(c+b+c)
ab

a)0 b)1 a+b+c
c) ——
abc
If§ € [4m,5 7], then cos™1(cos 6) equals
a)—4m+6 b)57 -6 c)dm—6

The trigonometric equation sin~! x = 2 sin™! @, has a solution for
1 1 1
a)-<|a|l <—= b) All real values of a C <-
)z <lal<— ) ) lal <3

The number of solutions of the equation sin™! x + sin™! 2x = g is
a)o b) 1 c) 2
If 2sin™! x = sin™(2xV1 — x2), then x is equal to

d) None of these

91—+
=7

I
d)E

d) None of these

d-1<x<0
1

d) 4, —=

) 8

d) None of these

d) None of these

d) None of these

x,—1 < x < 1, which among the

b) Graph is symmetric about the y-axis
d) The line x = 1 is a tangent

d) None of these

d) None of these

d)é—-5mn

d) |a] = !
a

) 2

d) Infinite
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194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

1 1 1 d) None of these
a) [-1,1 b [——,1] c [__,_]
) ] ) NG ) No
Ifcos™ x + cos™'y + cos™! z = m, then
a) x% +y? = 32 b)x2+y2+3z2=0
Qx> +y’+3z%2=1-2xy3 d) None of the above
The value of cot (Cosec‘1 2+ tan~? E) is
3 3
5 6 3 4
a) — b) — ) — d)—
)17 )17 )17 )17
Ifsin"tx +sin~'y +sin"! 3 = m,then x* + y* + z* + 4x2y?32 = k(x?y? + y?32 + 32x%) Where k is
equal to
a)l b) 2 c) 4 d) none of these
Iftan"1x + tan"1y + tan™! z = 7, then the value of x + y + z is
a) —x b) x ) i d)0
yz yz o
The value of cos™*(cos 12) — sin~!(sin 14) is
a) 2 b) 8w — 26 ) 4m + 2 d) None of these
If% < x < 1, then sin"1(3x — 4x3) equals
a) 3sin"lx b)m —3sin™1x c) —m—3sin"1x d) None of these
The value of sin"1{cos(4095°)} is equal to
T . s oF
9 ~3 )% -7 )%
1 2
tan™! (Z) + tan™?! (5) =
1 3 1 3 1 3 1
Zene-1(2 b) = sin-1 (2 Zean-1(2 d —1(_)
a) 5 cos (5) )2 sin (5) c) 2tan (5) ) tan 3
Ifsin"la+sin"1B+sin"ly = 37”, then aff + ay + By is equal to
a) 1 b) 0 ¢ 3 d) -3
If A=tan™?! (;:i) and B = tan™! (Z;CJ;) ,then the value of A — B is
a) 10° b) 45° ¢) 60° d) 30°
IfinaAABC,2A = tan"! 2 and «B = tan™! 3, then angle C is equal to
n n n d) None of these
a) > b) 3 ) 2
2
If (tan™1x)? + (cot™1 x)? = 5%, then x equals
a) -1 b) 1 c)o d) None of these
4tan~'2 — tan~! - is equal to
5 239
am ) > ) 3 2
Ifsin“tx —cos™1x = g, then x is
2) 1 b) ﬁ 0 -1 d) None of these
2 2 2
If the mapping f(x) = ax + b,a > 0 maps [—1,1] onto [0, 2] then cot[cot™*7 + cot™ 8 + cot™1 18] is
equal to
a) f(=1) b) £(0) o f(1) d) f(2)
The value of sin™?! (cos 33'?”) is
3 7 T T
a) 3 b) = ) 10 d) 1o
For the equation cos ' x + cos™! 2x + m = 0, then the number of real solutions is
a) 1 b) 2 0 d) 0
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211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

The value of tan {% cos™1 (g)} is

1
SERAL b) 348 ) 1(3-8)
The value of sin [2 cos™! ?] is
N b) 25 o +5
3 3 9
1 _1 (3x—x3
Ifx>— = then tan~1 (;3;) equals
a)3tanlx b) —m + 3tan"x c)m+3tan"1x

cos™! G) + 2sin™! G) is equal to

b3 T 2
a) g b) § C) ?
If sin (sin‘1 % + cos™?! x) = 1, then the value of x is
a) -1 b) 2/5 9 1/3
If cos™  x + cos™1y + cos™! 3 = 3m, then xy + yz + zx is equal to
a)o b) 1 3

.2
If0 < x < oo, then cos™?! (Liz) equals

a) 2tan~1x b) —2tan"lx c)m—2tan"1x
The value of cos[2 tan™1(—7)] is

49 49 24
a) — b) —— c) —

50 50 25
The value of sin (4 tan~?! l) — cos (2 tan~?! l) is

3 7

3 7 8
a) — b) — c) —

) 7 )8 ) 21
Ifcos™tx + cos™1y + cos™! 3 = 3x, then xy + yz + zx is equal to
a)o b) 1 )3
Ifa;,a,,as, ..., a, are in AP with common ratio d, then
tan [tan‘1 +tan~! —2— 4. . +tan! ] is equal to

1+a_la, 1+azas 1+an—1an
(n—1)d (n—1)d nd
- - b) - - C) -
a, +a, 1+aqa, 1+aa,
sin <2 sin™! \/6——3> is equal to
65
a) 2vV126 b) 465 9 8v63
65 65 65
Ifsin“tx —cos™1x = %, then x is
1 1
a)— b) ﬁ c) —=
2 2 2
=1 2x -1 1—x2 _ -1
If sin (1+x2) + cos (1+x2) = 4tan” -~ x, then
a) x € —(—o0,—1) b) x € (1, ) c) x €[0,1]
tan 1 XY 4 a1 274 | -1 872 4 4 ran1 2 s equal to
C1y+x 1+cycq 1+c3c; Cn
a) tan~! 4 b) tan~! yx c) tan™! z
X y

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

1 1 1

1
cJ—+—+-—-———-=0
)a+b+c abc

d) None of these

4 25
9

d) None of these

[
d)Z

d) 1/5

d) -3
dm+2tan 1 x

24
d) ——
25
d) None of these

d) -3

an — 4

a, +a,q

V&3

d
)65

d) None of these

d) x € [-1,0]

d) tan~1(x — y)
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d)ab+bc+ca=a+b+c
227. The value of cos[tan™{sin(cot™! x)}] is

2 2 a2 2
x4 +1 b) 1—x 9 X d) x4 +1
x2 -1 x2+2 1+x2 x2+2

228. 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) (cos 1,1] b) (cot1,1) c) (cos1,cotl) d) None of these
229.1f cos 1 x + cos™1y + cos™1 z = 37w, then xy + yz + zx is equal to

a) 1 b) 0 Q) -3 43
230. A solution of the equation tan™(1 + x) + tan™}(1 — x) = %, is

a)x=1 b)x =-1 c)x=0 dx=mn

231-tan(%+%cos 1 )+tan(———cos 1 ),x;tOisequalto

2
a) x b) 2x 0= d) None of these
x
232. The equation 2 cos ' x + sin"! x = HT” has
a) No solution b) Only one solution c) Two solutions d) Three solutions
233.Ifsin"'x + sin"'y +sin"1z = %ﬂ, then the value of x1%0 + 100 4 7100 _ m, is
a) 0 b) 1 J 2 43
234 If sin (sin‘1 % + cos™! x) = 1, then x is equal to
a) 1 b) 0 d) 4/5 d)1/5
235. If the mapping f(x) = ax + b,a > 0 maps [—1,1] onto [0, 2] then cot[cot ™17 + cot™1 8 + cot™! 18] is
equal to
a) f(=1) b) £(0) o f(1) d) f(2)
236. [ gin~1 2% _ cosm1 120 _ ¢
1+a? 1+b?
a+b a—>b
a)a b) b C d
) ) ) 1—ab ) 1+ab
237. The sum of the two angles cot™! 3 and cosec™ /5, is
s . T ar
5 )3 9% )%
238. 1. -1(_2a 1 -1 (1=a®\];
tan [2 sin (1+a2) + - cos (1+a2)] is equal to
2a —a? 2
2) b) 1—a 9 a d) None of these
1+ a? 1+ a? 1-a?
239.Iftan"tx + tan"ly = %, then
a)x+y+xy=1 b)x+y—xy=1
Jx+y+xy+1=0 dx+y—-xy+1=0
240.1f0 < x < 1, then cos~1(2x% — 1) equals
a) 2cos1x b)m —2cos1x c) 2mr—2cos 1 x d) None of these

241.1f a, b, c be positive real number and the value of

+b+ b(a+b+ +b+
bc ca ab

Then tan 0 is equal to

a)0 b)1 0 a+b+c d) None of these
abc
242. If sin"tx +sin"ly = %, then cos™ x + cos™! y is equal to
s T 3m
a) 5 b) 1 aomn d) T
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243. tan 122 4 g1 22 L a1 B2 4 tan?! Ci is equal to
n

c1y+x 1+cycq 1+c3c;
x
a) tan_1§ b) tan™! yx ) tan_1; d) tan™* (x — )
244, The value of cos{tan~(tan 2)}, is
1 1
a) —= b) —— c) cos 2 d) —cos 2
) NG ) NG ) )
245. Iftan 122 4+ tan 1 22 = then x is equal to
x+2 x+2 4
) b) —— )+ | Q) 4+
d) — _— C _ + —
V2 V2 2 2
246. The sum of series
tan Tl tan Tl a4
M Trr+e ™ Trzv22 T Ty3+32
oo is equal to
s i T ..
7 )3 93 )%
247. The value of 'a’for which ax? + sin™!(x? — 2x + 2) + cos™1(x? — 2x + 2) = 0 has a real solution, is
2 b 2 T d T
a) T )E c) 2 ) 2
248.Iftan"1x — tan™1y = tan~! 4, then 4 is equal to
b X—=y q x+y
a)x—y )x+y C)1+xy )1—xy
249. If tan 1 (%) + tan™! (g) = %,then x is equal to
a) Vab b) V2ab c) 2ab d) ab
250. cos™1 % + 2sin™?! % is equal to
T b T T q 21
a) 7 )5 )3 )?
251. 4tan=12 — tan~! — is equal to
5 239
am b) /2 c)n/3 d) /4
252.1f 2sin"* x = sin~!(2xV1 — x?2), then x is equal to
1 1 1 d) None of these
D oL o[£
) ] ) NG ) No
253. The value of cot (cosec‘1 g + tan™! g) is
4 5 6 3
a) — b) — c) — d) —
)17 )17 )17 )77
254. Two angles of a triangle are cot™! 2 and cot™?! 3. Then, the third angle is
T b 31T T d T

255. If glsin® a+sin® a+sin® at..o0]l0ge 2 i5 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) —2«a
256. If% < x <1, then cos™1(4x3 — 3x) equals

a) 3cos 1x b)2m—3cos1x c) —2m—3cos tx d) None of these
257.1f sin™(2xV1 — x2) — 2 sin"1 x = 0, then x belongs to the interval
a) [-1,1] b) [-1/v2, 1/V2] ) [-1,-1/v2] d) [1/v2,1]
258. Solution set of [sin™! x] > [cos~! x], white [.]denote the greatest integer function, is
1
a) [ﬁ' 1] b) (cos 1,sin 1) c) [sin1,1] d) None of these
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259.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 cos tan 1, sin cos sin tan 1]
260. The solution of tan™1x + 2 cot 1 x = 2?7[ is
1 1
a) G b) NG ) —V3 d) V3

261.1fx € (— %,g), then the value of

tan~! (ta:x) + tan™! (—3 sinzx ) is

5+3 cos 2x
x
a) > b) 2x c) 3x d) x
262. If—% <x< %, then sin"1(3x — 4x3) equals
a) 3sin"1x b)m —3sin"1x c) —m—3sin"1x d) None of these
263. Iftan 6 + tan (g + 9) + tan (_?” + 9) = K tan 3 6, then the value of K is
a)l b) 1/3 )3 d) none of these
264.1f —1 < x < 0, then cos™1(2x2 — 1) equals
a) 2 cos™ ! xx b)m —2cos1x c) 2mr—2cos 1 x d) —2cos 1x
265 1f ¢ = sin‘lg + sin~t é,,[? = cos~ ! g + cos™?! g, then
a)a>pf b)a=p ga<p da+f=2n
1 ( 2x
266. If x € [—1, 1], then sin™! (1+x2) equals
a) 2tan~1x b)m —2tan"1x c) —m—2tan"1x d) None of these
267. sin [3 sin™1 (%)] is equal to
71 74 3 1
a) — b) — c) = d) -
) 125 ) 125 ) 5 ) 2
268.1f X 2% sin™! x; = 10m,then Y20, x; is equal to
a) 20 b) 10 )0 d) None of these
269. The value of x for which sin[cot™1(1 + x)] = cos(tan™! x) is
1 1
0l b) 1 )0 oL
2 2
270. tan E + % cos™! (%)] + tan E - %cos‘1 (%)] is equal to
2a 2b a
a) — b) — c) T d) —
) 5 ) a ) b )
271. tan 1% — tan"1 =2 is equal to
y x+y
(wherex <y > 0)
T T 3n d) None of these
a) 2 b) 2 c) T
272. The value of 'a’for which ax? + sin™(x? — 2x + 2) + cos™1(x? — 2x + 2) = 0 has a real solution, is
2 b 2 T d T
a) T ); c) ) ) )
1 (- 11 1 (-1 _
273. cos™1 (71) —2sin™?t (E) + 3cos™t (ﬁ) —4tan~1(—1) equals
19 35 47 43
a) % b) 222 S )
12 12 12 12
274.1f0 =sin"'x + cos ' x —tan™'x,1 < x < oo, then the smallest interval in which 0 lies is
T 31 b)0<8<— Z<e<o d-<B<o
275.1f 4sin"! x + cos™! x = &, then x is equal to
a) 0 b) 1/2 d) -1/2 a1

33w

276. The value of sin~! (cos T) is
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3n 7 T T
a) 3 b) = ) 10 d) 1o
277.1f a4, ay,as, ..., a, are in AP with common ratio d, then
tan [tan_1 ¢ ttan ! —2— 4. . +tan! —] is equal to
1+a_1la, 1+ajas 1+an—1an
n—1)d n—1)d nd a, —a
. ( ) " ( ) 9 R pe—
a, +a, 1+a,a, 1+aa, an +a;
278. If tan~1 (%) +tan~! (g) = %,then x is equal to
a) Vab b) V2ab c) 2ab d) ab
279.1f A = tan" 1 x, x € R, then the value of sin 2 4 is
2 x 2x 2x 1 —x?
a b C d ——
T s e T

280. The value of x, where x > 0 and tan {sec_1 G)} = sin(tan~12) is
gl 2
a) V5 bﬁg ) a3

281l.1fq < %, then the number of solutions of (sin~! x)3 + (cos™' x)3 = a n3, is
a)o b) 1 c) 2 d) Infinite
282.1f\3+ i = (a + ib)(c + id), then tan™? (S) + tan™? (%) has the value

s s T T
a)§+2nﬂ,nel b)nn+g,nel c)nn—g,nel d)2nﬂ—§,nel
283. Iftan~! L;i = %tan‘1 x, then the value of x is
1 1 d) 2
a) - b)— c) V3
) )= )3
284. The sum of the infinite series
cot™ 2 + cot™1 8 + cot™ 18 + cot™1 32+...is
a) b) % J % d) None of these
285.If y = cos~1(cos 10), then y is equal to
a) 10 b) 4w — 10 c) 2mr+ 10 d) 2m — 10
286. The principle value of sin™?! tan (_42) is
s b T T .
a) 4 ) 1 c) > ) >
287. The value of ¥, tan™? (1+T+T2) is equal to
T 3r T d) None of these
a) > b) T c) 2
288.1f-1<x < —%, then cos™1(4x3 — 3x) equals
a)3cos™1x b)2m—3cos™1x c) —2m+3cos 1x d) None of these
289.Iftan"1x —tan~!y = tan™! 4, then 4 is equal to
b a4 B s
a)x—y )x+y C)1+xy )1—xy
290. If 2 tan~*(cos x) = tan~1(2 cosec x), then the value of x is
3r T T d) None of these
a) T b) 2 c) 3
291. The number of real solution of tan™% \/x(x + 1) + sin™! Vx2+x+ 1= %is
a)o b) 1 c) 2 d) oo
1 1
292- (o {cos_1 (— ;) + sin™! (— 5)} =
1 1 4
a) —— b) 0 c) = d) =
) 3 ) ) 3 )9
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293. The number of triplets (x, y, z)satisfying sin™* x + cos™'y + sin™! z = 2m, is
a)o b) 2 1l d) Infinite
294. If sin"'(1 —x) — 2sin"tx = g, then x equals

1 1
a) 0, —— b) 0,= o d) None of these
2 2
5057t (35) 20007 5) =
cos 17 + 2 tan c) =
s 171 T d) None of these
- Y -
a) > b) cos (221) ) 2
296.If x < 0, then tan™! G) equals
a) cot™lx b) —cot™1x c) —m+cot™1x d)—m—cot™lx
297 Ifcos™ \/p + cos™ /T—p +cos™ /1—q = %, then the value of q is
1 1 1
i b) = 9= OF
V2 3 2
298. tan 1 = — tan ! =" s equal to
n m+n
n m+n s 1
tan-1 % -1 - -1(Z
a) tan — b) tan —— ) 2 d) tan (2)
299- The value of sin [E —sin™! (— E)] is
2 2
1 1
a) ﬁ b) _ﬁ ) = d) —-
2 2 2 2
300. If cos™ Y x >sin~ ! x, then
1 1
a)x <0 b)-1<x<0 0<x<— d-1<x<—
) ) ) NG ) NG
301. The value of cot™! % + cot™? yz—jzl + cot™? ZX_H is
a) 0 b) 1
c)cotlx+cot7ty+cot7lz d) None of the above
302. -1(_2)_T)
The value of tan {cos ( 7) 2}15
)= b)2 = &
a) — - c) = —
3V5 3 V5 V5
303.sin"' x + sin~! % + cos 1 x + cos™?! % is equal to
T 3
a) b)= 9 ST d) None of these
2 2
304. If x = sin(2tan~12) and y = sin Gtan‘1 g), then
a) x = y? b)y?=1-x c)x2=% d)y? =1+«
305. The simplified expression of sin(tan™! x), for any real number x is given by
1 X 1 X
a) b) ) — d) —
V1 + x? V14 x2 V1 + x? V1+x2
306. The number of real solutions of tan™ \/x(x + 1) + sin ' VxZ +x + 1 = gis
a)o b) 1 c) 2 d) oo
307. -1 (122
If —0 < x < 0, then cos™?! (1+x2) equals
a) 2tan~1x b) —2tan"1x c)m—2tan"1lx d)m+2tan"1x
308. 1f —% <sinTlx < g then tan(sin™! x) is equal to
x b x x d 1
V1 ) T3 22 V= =
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2.INVERSE TRIGONOMETRICE FUNCTIONS

: ANSWERKEY :

1)

5)

9)
13)
17)
21)
25)
29)
33)
37)
41)
45)
49)
53)
57)
61)
65)
69)
73)
77)
81)
85)
89)
93)
97)
101)
105)
109)
113)
117)
121)
125)
129)
133)
137)
141)
145)
149)
153)
157)
161)
165)
169)
173)
177)
181)
185)
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10)
14)
18)
22)
26)
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34)
38)
42)
46)
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74)
78)
82)
86)
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94)
98)
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106)
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114)
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146)
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166)
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178)
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15)
19)
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47)
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95)
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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)
148)
152)
156)
160)
164)
168)
172)
176)
180)
184)
188)
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189)
193)
197)
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265)
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277)
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297)
301)
305)
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190)
194)
198)
202)
206)
210)
214)
218)
222)
226)
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234)
238)
242)
246)
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254)
258)
262)
266)
270)
274)
278)
282)
286)
290)
294)
298)
302)
306)
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191)
195)
199)
203)
207)
211)
215)
219)
223)
227)
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239)
243)
247)
251)
255)
259)
263)
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275)
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192)
196)
200)
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2.INVERSE TRIGONOMETRICE FUNCTIONS

: HINTS AND SOLUTIONS :

1

(@

We have, 1 < sin" ! cos™?!

sin"Ttan™1x < %
=sinl1<cos !sinltan"lx <1

= cossinl >sin"!tan"'x > cos 1

= sincossin1 > tan™! x > sincos 1

= tansincossin1l = x = tansincos 1

~ X € [tansin cos 1, tan sin cos sin 1]

(b)

Given, 2 tan~1(cos x) = tan™1(2 cosec x)
can-1 ( 2cosx

S tan _—

1—cos?x

2 CoS X

) = tan"1(2 cosec x)

—— = 2cosec x
1 —cos?x

2cosx

= 2cosec x

sin? x
_ i
= sinx = cosx = x=7

()
_1x-1 — x+1 T
We have, tan " 1=—+tan™! — ==
x+2 x+2 4

x-1 x+1

1 xX+2 xX+2 =E

_(xz1) (x+1 4

1 (x+2)(x+2)

2x(x + 2) T

[ ]=tan—
x2+4+4x—x2+1 4
2x(x+2)

4x +5
=>2x?+4x=4x+5

= tan~

Jr(r+1)

:tan_1<\/;_ (r—l))
1++r/(r—1)

o (N
Sn=rz=1tan <1+\/7—r—1>

= Z{tan‘l Vr—tan™'/(r—1)}
=1
=tan"1v/n — tan"1V0

=tan"'vVn -0
~ S —tan‘loo—E
oSy = =
(o)
We have,
4 1
0, =sin"'=+sin"1=
1, = sin z sin 3
s 4 1
=>91—E—cos g-l-E—COS =
o 0y = - (cos 1 2 cos 1))
1=T cos z cos 3
>0, =n—0,>0,=n1—0,
Also,
o — st d g !
1 = sin z sin 3
=>0,=t '14+t -1 1
=tan ‘-4 tan T ——
S+ 8vV2+3
3T 55 +
= 6§, =tan"?! 342‘/51 = ‘1<—>
1 ix L 6vZ — 4
37 2v2
<T[
2
T
02:7T—91$92>§

Hence, 68, < 6,

(d)

_1 . _1 . _
cos ' x,sin"*xarereal,if—-1<x<1
Butcos™'x > sin"lx

s
:2cos_1x>5

= cos 1x = i
4
= cos (cos™lx) < cos%
1
=>x < E
The common value are —1 < x < %
(@)

Roots of equation x2 —9x + 8 = 0 are 1 and 8
Lety = [sin? a + sin* a + sin® a+... ] log, 2
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10

11

12

13

14

sin? a

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

1 —sin?«
= y = log, 2tan*«

= gV = ptan’a

According to question,

pran’a — 8 — 23 o tan2q = 3

Vs
=>tanoc=\/§=>cx=§

) 21 2w
=~ sin” (sm—) —n——=§= a

3 3
()

Given,cos™tx + cos™ly +cos ™tz + cosTlt = 4m

Which is possible only when
-1 z=cos"lt=m
Ixis [0,7]]
> x=y=z=t=cosmt=-1
ax2 4yt 422+t
=D+ (D*+ (-1)* + (-1)?
=4

cos™lx =cos™ly = cos™?!

[+ Domain of cos™

(b)
— ~ot=1(n2 L3
Here, T, = cot (n + 4)

= tan‘1<

)
(45 - (n-3)

1+ (n+3)(n-3)
=tan~! (n —) —tan™? (n - %)
%S =Tyt —tan™t (%)
5

1
= S, = cot™1 (—)

= tan™

2

= S, = tan"1(2)
(<)
Since, =~ < sin"'x <~

T s s
cein-log = 1T o1y,
«sin”h o =7, sin B 2andsm Y=
S0 = B =y = 1
Thus,af +ay +yB =3
(@)
tan~1(1) + tan"1(0) + tan~1(2) + tan™1(3)
=—+7T+tar1‘1(1 ) (as 2:3>1)
_5m ttan-1(—1) = St m
g T "2’
(b)
osT1p+cosTtq+cos™ir=3m

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

15

16

17

19

20

21

22

and0 <y <m,
Hence, the given equation will hold only when
eachism
. p=q=r=cosm=-1
72 2 4 .2
~pe+qc+re+2pgr
= D2+ (D + (D +2(-DD (D)

=14+1+1-2
=3-2=1
(d)
Wehave,8 =sin"tx 4+ cos™'x —tan"1x
i
=5- tan"lx = cot 1 x
Since, 0 < x < 1, therefore % <6< %
(d)
We have,
tfeost ()} = cotfeor (53)} = 5
cotjeos™ (¢ ) = cotyco n o
(b)
Lettan 1 x = 6. Then, x = tan 0
Also,

s T s
xe(l,oo):>tan9>1:>Z<9<§:>E<29

<7
Now,

__1( 2x )
sin
1+ x2

= sin~1(sin 26)
= sin~I(sin(m — 26))

=7 —20 [--E<9<E:>—E<n—29<o]
- "4 2 2
=m7—2tan 1x

(a)

|
NI
N~——~"

|

G

tan {cos‘1 (

= tan {n —cos™ ! (

n =
= tan = — cos

— — N~
I
S
——

NN NN

f=an fon~ 5)

= tan {tan‘1 (%)} 3%/5

(c)

Since, tan~! x and cot ™! x exists for all x € R and
0s 1(2 —x) exists,if -1 <2—x <1

s~tan tx —cot™tx = cosT(2 — x)

[s possible only if 1< x < 3.

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

(@)

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

-
S

=—+7T+tan‘1(12 ) (as 2:3>1)
5t St mw
= —_— -1 ==
2 +tan"'(—1) i
(b)
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23

24

Leta = b cos 0. Then,

_ bcos6 + b — b ) 7]
a, = — = cos 3
= b, = |bcos? 4 b=b»b o
= cosS S b= cos2
Now,
_ aq + b1
a, = 3
bcoszg+bcos§
=>a, = >
=>a,=b 9 cos2?
a, = bcos > cos 2
6 2] 2]
= b, =./a,b; = Jb cosEcosz—b cos
=>b,=b o
5, =bcos— > coOS— 2
Thus, b, —bcos( )cos( )
Similarly, we have
7]
by = beos (5) os (37) os (3)
and, so on
6 7]
by = b cos () cos () os (55) - os (55)
Now,
b, = lim by,
n—oo
- lim b 2] 6 6 6
- e (Gon(S)es ().
= by = lim b, = lim — >0
o = lim = lim —————
oo noeom gy (;in)
(;in)bsme
:>boo=111mb —Alm ——5
sin (Z—n)B
a2
L) lim b bsing PYl—3z b? —a?
o = lIm = = =
e " 6 cos™1 (%) cos™1 %)
(o)
sin E—sm (Y3 = cossin~?! ﬁ
2 2 /| 2
-1y 3
= COS COS -
4
_ 1 (1) _ 1
= COS COS ) =3
(b)
We have,

sin[cot™*{cos(tan~! x)}]

= sin [cot‘1 { ! }]
J1+ tan?(tan~1 x)

25

26

27

= —sin {cot‘1 (\/ﬁ)}

_ 1 _ 1
2 {cot—1 — .
\/1 + cot {cot W} Jl + 1z
1+ x?
2 +x?
()

cot™1(2.1%) + cot™1(2.2%2) + cot™1(2.32) + - 0

= Z cot™1(2.7%)

r=1

1
)
an™ (o3

o A+2r)+(1-2r)
tan <1 —(1+2n)(1 - 2r)>

I
NgE

1

<
1l

I
NgE

1

<
Il

= Z[tan_l(l + 2r) + tan~1(1 — 2r)]

r=1

=tan '3 —tan"11
+tan™15
—tan™'3
+tan"!7 —tan"15+...+tan "t oo
o m om. m
~T1%2712
(b)
Lettan ' x = 0. Then, x = tan 8
Also,

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

T
<0< E
Now,
tan‘l( 2x ) = tan~!(tan 26)
1—x?

= tan~!(—tan(w — 20))
= tan"!(tan(260 — n))

Pco<locoo<
LT T
4 2 T

=20—-m T

=2tan"lx -7

(d)

cos(2 cos 1 x + sin™1x)

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

= —eoslsint(-2)] (+x=1)

[o55)
= — COS | cos ?
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28

29

31

32

33

34

_2v6
- 5
(@)
cot-1 2 1 + cot-122 1 + cot™! gxt1
x—7y y—2 z—x

=cot™ly —cos71x

+cot™1z

—cot™ly +cot™tx —cot™lz
=0
(d)
tan (cos_1 1 sin™?! i)

5v2 V17

=tan(tan"17 —tan~14)

= tan [tan_l (17+_ 248>] - %
(o)

Given that,zZA = tan™12,24B =tan™13
We know that, ZA+ 2B+ +42C =1
=>tan '2+tan '3+ 42C=nm

+3
1-2x%x3
>tan (-1 +<4C=nm

=>tan‘1< >+4C=n
3n+AC

- — =
2 T

c I
=0 =—

4
()

2 2

Since, 0 < cos™?! <x7+\/1 —x2 |1 —%) S%
Because cos™! x is in first quadrant when x is
positive

— X —
And cos 1E—COS x>0

So, cos™?!

L>cos1x
2
Also, [ < 1,lxl <13 x| <1
(o)
1 5

8x2+22x+5=02>x=——,—=
X X X 2 B

1< ! <1 d > < -1
o= —— and — = < —

4 2
s sin1 (— i) exists but sin™! (— g) does not exist.
sec™! (— g) exists but sec™?! (— i)does not exist.
tan~1 (— %) and tan~?! (— ;) both exist.
(d)

572

Given, (tan"*x)? + (cot™1 x)? = re

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

35

36

37

39

2 2

T s T
= ——2X—=—=tan"'x + 2 (tan 1 x)?—
4 2 ( ) 8
3m?
= 2(tan'x)?2 —mtan"'x — 5 = 0
= tan-1 m 3w
an"lx=—-—-—,—
4" 4
Now, we take tan™ 1 x = —% = x=-1
(@)
n -1 2m )
We have, }7},_; tan (m4+m2+2

n

- Z tan™ (1 + (m? +m-571n)(m2 -m+ 1))

(M +m+1)— (m?*-m+1)
tan <1+(m2+m+1)(m2—m+1)>

M-

m=1
n

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

= (tan"13

—tan"11) +(tan"17 —tan"13) +(tan 113 —tan?!

+n+1) —tan '(n? —n + 1)]

) n+n+1-1

I P e I P
—tan‘1< n®+n >
2+n%2+n
(d)
tan (COS_li— sin‘li)
5v2 V17

= tan(tan"!7 — tan~! 4)

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

As we know that

T
-1

sin" x| < —
|sin"tx| <5

~ Given relation

. _1 . _1 . _1 3”
sin"-x+sin" -y + sin Z=7

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

>x=y=3=1
9
x101+y101+Z101

o x100 4 100 4 5100 _

9
=1+1+1
T4 1+1+1

- 3=
(d)

2a 1 — b2 2x
- -1 I
sin” gz s T =y

= 2tan"lga—2tan"1h =2tan"1x
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40

41

42

43

:tan‘la_ =tan"1x
1+ ab
a—b>b
= =
X 14+ ab
(a)
.t _1( 1 )—t _1( r+1—r>
B N e A 1+r(r+1)

=tan"}(r + 1) — tan"1(r)

n

Z[tan_l(r + 1) —tan"1(1)]

=0
=tan"!(n + 1) — tan"%(0)
=tan"1(n+ 1)

= z tan~?! (é) = tan"1(o0) = r
1+r+12) 2
=0
(d)
1
4tan‘1§ =2 [2 tan~ 1! —]

alnN

= tan m

41 41
So,4tan 1= —tan"!— = tan
5 239
120 1

-1 __ 119 B 239
120 1
1+ x—
119 239

_, (120 x 239) — 119
(119 x 239) + 120
_, 28561

——tan‘ll—E
28561 4

239

—1 120 —
1__ta 1

= tan

= tan

)
The given expression can be written as
a+b+c

g |——}+tan b
abc

a+b+c

tan
abc

a+b+c

+tan"1{c
abc

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

,a+b+c

ay + by + cy — abc y?
1—aby — bcy? —ac y?
a+b+c—abcy

= tan {y <1 yz(ab + bc + ca))} =tan™'0

(@

= tan™

44

45

46

47

. _ _1+/1+y?
Given, sec 11 + x2 + cosec™?! yy +

41
cot7l-=1
VA

~tan'x+tanly+tanlz=1x

(Xt ytz—Xxyz
= tan ( >=
1—xy—yz—2zx
= xX+y+z=xyz
(d)

Given,tan™'(x — 1) + tan 'x = tan™! 3x —
tan—1(x+1)
x—D+x]
m] -
= (1+3x2+3x)(2x—1)
=(1-x2+x)2x—-1)
= 2x—-1)Ux2+2x)=0

J[3x—(x+1)

= tan~!
an 1+3x(x + 1)

1
> x=0,x=

2
()

As we know that

T

|
sinT x| < =
|sin" x| <

~ Given relation

3m
sin"'x +sin"'y +sin7lz = -
[s possible only when
sin" - x +sin” "y = sin Z=E
>x=y=3z3=1
9

100 4 ,,100 4 100
X0+ +377 —
y %101 4 y101 + g1o01

=14+14+1———
T+ 1+1+1
=3 2 =0
= 3=
(a)
1
sin"!x + sin™?! < +cos x4+ cos™?

+ RlE

s~ (3)

1
= [sin"1x + cos™1x] + [sin‘1 (;)

i
= — =1
2

(a
n
m*+m2+2

NS

m=1
3 itan_1<(m2+m+1)—(m2—m+1)>
) 1+ (m2+m+1)(m?-—m+1)
n
[tan~1(m? + m + 1)
m=1

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

Page |25



48

49

50

51

52

53

can-1 n?+n
=tan ! ———
2+n2+n

(@)
Letsinla = A,sin"'h =B,sin"lc=C
~sind=a,sinB = b,sinC =c ... (i)
AndA+B+C=m
Then
sin2A4 +sin2B +sin2C = 4sin Asin B sin C ... (ii)
= sinAcosA + sinB cos B + sin C cos C

= 2sinAsinB sinC

= sin Ay/ (1 — sin? A) + sin B4/ (1 — sin? B)
+sinCy/1 —sin? C = 2sin Asin B sin C ... (iii)
= a/(1 - a?) + by/(1 = b2) + c/(1 = ¢?)

= 2 abc

(a)
1 rad > 45°
=>tan1° > tan45°=>tan1l > 1
Also,tan™11 = % <1
Hence,tan1 > tan~11
(d)
Since, 2 cos™ ! x = cos™1(2x%2 — 1)
Therefore,
2c0os710.8 = cos (2 x 0.64 — 1) = cos~1(0.28)
= cos(2cos™10.8) = cos(cos™10.28) = 0.28
(a)
i

tan™!2x + tan"13x = "

3x+2x wm
> ==

1—-6x2 4
= 5x =1 — 6x?
=>6x>+5x—1=0

>x=-1,-
X 6

But when x = —1,

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

Andtan™13x =tan"1(-3) < 0

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

(c)
We have,

1 __, V63
cos |5 cos™ ycos [ sin™! —
1 1
_ [ | 1=
cos [2 cos {cos (cos 8)}]
1 1 1+ cos (cos_1 l) 3
= cos [E cos™ 1 (—)] = 8/ = 2

8 2
(b)
Let cos™' x = 0. Then, x = cos 6

54

55

56

57

Also,0<x<1=0<cosf<1=0<6<~
Now,

cos™1(2x? —1)

=cos™1(2cos?8 - 1)

=cos™1(cos20) =20 =2cos71x [+0<260 <
7]

(d)

Letcot™'x =0 = x = cot 0

Now, cosec ® = V1 + cot2 8 = V1 + x2

1 1
st cosec® 1+ x2
1
=0 =sin"!——
Ny
1
~ sin(cot™ 1 x) = sin (sin‘1 )
( ) V1 + x2
1
- = (4x?)2
V14 x2 ( )
(b)
sin2—-1 _ 1—sin2
cos2 cos 2
3 (cos1 —sin1)?
~ (cos1+sin1)(cos1—sin1)
_ cos 1—sin1l
" cosl+sinl
_ 1—tanl
~ 1+tan1l
T
= —tan (Z — 1)
T
= tan (1 — Z)
sin2 —1
= tan’! (—)
cos 2
T
_ -1 _=
= tan [tan (1 4)]
T
T4
(o)
- AABC is right angled at A.
a? = b? + c? (1)
-1(__ -1(b
Now, tan (a+b) +tan (a+c)
£ . b
— tan_l a+b a+c
[ b
1-(:5) )
[ ac+c?+ab+b?
= tan
a2+ ac+ab + bc—bc
_,[a®+ac+ab
=tan™!|———
a’+ac+ab
=tan"1(1) = % [using Eq. ()]
(b)
Let cos™ ! x = 0. Then, x = cos 6
Also,
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58

59

60

61

62

<9<27r
- 3

N| —

<cosf<-—=

N| -
N| =
Wl N

1< <
- = —
2_x_

Now,
cos™1(4x3 — 3x) = cos1(cos 30)
= cos™1(cos(2 ™ — 36))

T 2T
=2m—30 '-'gSBS?:OSZH—BHSn
=2mw—3cos lx
(a

Letsin~la = A,sin"!bh =B,sin"lc=C
~sind =a,sinB =b,sinC =c ... (i)
AndA+B+C=m
Then
sin2A +sin2B +sin2C = 4sinAsinB sin C ... (ii)
= sin Acos A + sin B cos B + sin C cos C

= 2sinAsinBsinC

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

+sin Cy/1 —sin? C = 2sin Asin B sin C ... (iii)

= ayJ(1 — a?) + by/(1 = b2) + ¢y/(1 — ¢?)

= 2 abc
(c)
Given, sin"'x +sin™1(1 —x) = cos™1 x
s
= sin"1(1 —x) = 5~ sin"lx —sin~tx
s —
=——2sin""x
2

= sin"1(1 —x) =sin"11 —sin™! 2xy/1 — x2
= sin"1(1 — x) = sin"1[1y/1 — 4x2(1 — x2) — 0]

= (1-2x)=+1—4x2 + 4x*

= 1—x=1-2x?
> 2x2—x=0

1
= XE{O,E}
(c)

Given,tan a4+ tan"'h+tan"lc =sin"11
. _1(a+b+c—ab0)
o an
1—ab—bc—ca
a+b+c—abc 1

8
2

1_ab_bc_ca=6=>ab+bc+ca—1
=0
1+1+1 1 0
—1 —_ — _— —_—=
a b ¢ abc

(d)
Now, cos~*(cos4) = cos{cos(2m — 4)} = 2m —
4
= 2m — 4 > 3x?% — 4x
=>3x2—-4x—-(2r—-4) <0

2—+Vé6r—8 2++V6mr—8
52— < X< —

3 3

(a)
Letx =—y,y >0

63

64

65

66

~sin~lx = sin~1(—y)
ly
1

= —sin~
=—cos™ty1—y?

= —cos~1y/1—x?

()

Now, tan~! G) +tan~! G) + tan‘lg

1

= tan~

= tan™

=
o [ul]oy [

+

-+

Q

=]

[uny

|

7
=tan" (1) + tan~! 3

7

147
=tan~! g
1__
8
= tan"1(15)
(b)
We have,
1—x T
tan~1 (—) =tan '1l—tan lx =——tan 1x
1+x 4
Wehave, 0 <x <1
~0<—tanlx<——
L0< <-Z
T
=>02—tan‘1x2—z
=>n>n tan~?! >0:>n>t _1<1—x)>0
g=g - A x=umy=nn )=
(d)
pn2
Given, sin™1 2% — cos~1 122
1+a 1+b
can-1 2x
= tan
1—x2
= 2tanla—2tan" b =2tan"lx
a—>b
= t ‘1< )zt -1
an” (—— an~1x
a—b>b
= =
x 1+ ab
(b)
Given,
1 1
tan (57) + o ()
R U R Vo
_1( 2
= tan (X_Z)
1 1
= tan_l 2x+11 4x+11
T 2x41 4x+1
1 2
= tan (—2>
x

L[ 6x+2 (2
= tan <8x2 + 6x) = tan (x_z)
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67

68

69

6x + 2 2
= _—
8x2% +6x x2
= 6x3 + 2x?% = 16x% 4+ 12x
= 6x3—14x*>-12x=0
2x(3x> —7x—6) =0
=22xBx+2)(x—3)=0

U

0 2 3
= = —_—
X Y

Butx = — % does not satisfy the given relation

(d)
Let sin~!
Also,

1_ 1
2 S*¥=357

x = 6. Then,x =sin 8

<sinf <

NIH
va—k
I
ol
IA
>
IA
ol

Now,
sin~!(3x — 4x3) = sin~1(sin3 6)
= sin™!(3x — 4x3)

7T T[ T

s3esﬂ
= sin"!(3x — 4x3) = 3sin"1x
(o)
Lettan™!x = 6. Then, x = tan 0
Also,

s

—00<x<—1:,~—oo<tan9<—1:,~—5<9

- T

4

Now,

'_1( 2x>
sl 1+ x2

= sin~1(sin 26)
= sin~1(—sin(m + 26))
= sin~1(sin(—m — 26))
T T T
= —m—260 L—E<9<——:—E<—n—w

4
< 0]
=—-m—2tan"1x
(c)
T, =sin~ ! (M)
=tan~! ( Vr — m )
1+Vrfr—-1)

23 (1+fﬁ§;>

= Z{tan‘1 Vr—tan7'/(r—1)}
=1

=tan"1vn — tan"1/0
=tan"'Vn -0

70

71

72

73

T
~Se =tan"too = >

(o)
Given,cos 1x =«
= x=cosa, 0<x<1 ..()

Also, sin~!(2xv1—x2) + sec™? (Zx;—l) = 2?”
~ sin?! (2 cos ay/ 1 — cos? (x)

4 _1( 1 ) _2m
Sec 2cos2a—1/) 3
T
= sin~!(sin2a) + sec"(sec2a) = 3
= 2a+2a= Zn
> a=2
6
Now, x = cosZ = B3
6 2
= 2x =43
T

tan~1(2x) = tan"}(V3) = 3

(a)
_ -1 4 -1(1
Since, o = sin (5 + sin (3)
4 1 1 N 1 1
=sin|g 973 25
V2 3\ _ | (8V2+3

= o =sin~ THRER si 1c
Since, 8f+3 <1

< n

“s3

=B = Z _sin (—) + = —sin™! (1)
) 5 2 3

3
=m—-a
Vs
>B>a (-’-a<5)
(c)
Given that,® =tan"'a and ¢ = tan™1 b
And ab = —

~tanBtanp =ab = —
= tanB = —cot ¢

= tan® =tan(%+c|))

_r

=>6—c|)—2

(o)

tan9+tan(z+ 9)+tan(—z+9) = atan 30
3 3
V3 + tan @ tan 6 — /3

= tan0 + = atan 30
—+v3tan® 1++/3tan®
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74

75

76

78

8tan0

=>tan0+—=atan 30
an +1—3tan29 a tan
3(3tan® —tan>6) can 30

1—3tan?9 —atan

= 3tan30 = atan 360

=2>a=3

(b)

Letcot‘1%=q)=>%=cotc|>
no 1 2

Ssing = ——m—m == —

Jl+cot2p V5

1

Letcos‘1x=6:sec6=;
= tanB =+/sec20 -1

1
= tan0 = —2—1

x

V1 —x2
:tanezT

_ . 41
Now, tan(cos~! x) = sin (cot 15)

_V1—x2 .2
= tan(tan~! ——— | = sin (sm 1—)
x NG
=>\/1—3(2_ 2
x 5

= (1 —x2)5=2x

On squaring both sides, we get

(1 —x2)5 = 4x?
= 9x? =
=>x—+§
-3
(a)
We know, sin‘1x+cos‘1x:§
S coslx=o—sin"lx = —=
2 2 5
= cos‘1x=3—ﬂ
10
(b)
Letsin™!x = 6. Then, x = sin 8
Also,
1<x<1:1<sint9<1=>z<6?<zzoE
2 7 2 - 6 2 2
<39 <0
- -2
Now,

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

30 T[<39<3T[ n<39<n]
=1 — o — —_— s —— —
& 2= =7 2= =73
=m—3sin"1x

(@)

79

80

81

82

Since, x,y,z arein AP

=z ()

And tan~!x,tan"!y and tan™
2tan"'y =tan"lx + tan"1z

2 X+ z
= tan‘1< Y 2) =tan‘1< )
1-y 1—xz

1z are also in AP.

= 12’]2 = 132 [from Eq. (i)]
= y%=xz

= x,y,z arein GP.

K xX=y=2z

()

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

= Ay~ 03 =0a3— Ay =" =0y —Ap-1 =5
Now T;=tan}!
1+a1a2
1+axaq
=tan"'a, —tan"la,
Similarly
T, =tan 'a; —tan"la,
T; =tan"la, —tan"la,
T,.y =tan"'a, —tan"la,_;
On adding all, we get
~ Required sum= tan"'a, —tan"1q,
1+a,aq
—— a;+5n—-1)—a,
1+ anaq
=tan™! stn-1)
1+a,aq
(b)
Given, tan™! (H—x) =Z4tan"lx
1-x) 4
RHS= %+ tan"lx =tan"11+tan"1x
=tan~! (it—i), ifx <1
x € (—oo,1)
(d)
We know that,
tan(A — B) tanA —tanB
an(A—B)=————
1+tanAtanB
xV3  2x-k
_ 2Zkx k3 _ 1
xvV3 2x-k \/§
1+ 2k—x" k3
= A—B =30°
()

V14 x2[{x cos(cot™1 x) + sin(cot™1 x)}?> — 1]/2
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83

84

86

87

= m [{x cos (cos_1 \/ﬁ)

1 ) 1/2
+ sin (sin‘1 )} - 1]
Mg
X 1 12
{x

2
V14 x2[{x. + }—4
V1+x?2 V14 x?
V14x2[1+x2—1]Y2

=xy1+x2
(b)
Since, sin~! (E) + cosec™ ! G) = %
in1(2) +si —1(f) _r
= sin (5)+sm c)=73
e ()
= sin (5) =cos™' (g
-]
= Sin (5) = Sin 5
= X =
(o)
I sinTlx < r_r. sin"ly < r
2= =272 y=3
<

And —g <sin7'z
Given that,sin"tx + sin"'y + sin"1 3 = 37
Which is possible only when

s
sin"'x =sin"!y =sin"lz = >
Orx=y=2z=1
Putp=q=1
Then f(2) = fF()f(1) =2-2=4
Andputp =1,q =2
Then, f(3) = f(1)f(2) =2-22=38

x+y+3
oD § oy f@) 4 f(3)
Xyt s D 4@ § 50

=1+1+1—

1+1+1
=3-1=2
(d)

1
tan (x +2) + tan"(x — 2) = tan~! >
o tan-1 xX+2+x—2 _ ¢ _, 1

M T Ty -2 "2
2x 1

= I —
1—x2+4 2

= 4x =5 — x?

> x?4+4x-5=0

= (x—1Dx+5 =0

= x=1,-5

(b)

cos7t (5) 4 (=)] =53
Cos |cos 7 sin 7 —COS2

— P Vs
[':cos 1x = +sin 1x=;]

88

89

90

91

92

93

94

=0
(b)
i
. B
sin”'x —cos™hx = =
T T
= (— —cos™ 1 x) —cos lx = s
:,a2cos‘1x—E r_t
2 6 3
= “1y =L =>x = V3
cosTx=eS =
(b)
b+a a
1 _ -1(=
sec [tan (b — a) tan (b)]
bta _a
= sec|tan™?! b—a b
b+a a
1+(2) ()
= sec[tan"1(1)]
s
= —=1/2
secy V2
(a)

sin(cos™! x) = cos(sin™! x)

. n . _1 . _1
= sin (— — sin x) = cos(sin™" x)

2
= sin"'x = sin"'x
(d)
a a+b
-1(Z -1
tan (b) + tan (a — b)
@, atb
— -1 b __a-b
= tan ~a (a_+b)
b \a-b
[ a*+b?
= tan 71 h2
=tan"1(-1)
~ The value is neither depends on a nor b
(d)
We have,

- 2x -
sin 1( 2)=7r—2tan xforx>1
1+x

s~ 2tan"lx + sin~?! ( ad )
1+ x2
=2tan lx+m—2tanlx =7
()

cos'x+costy+coslz=m
= cos™! (xy—\/l—y2 \/1—x2) =m—cos 1z

= xy —+/1—x2 /1 —y2% = cos (1 — cos™! z)

Sxy—V1i—x2J1-y2=—3
Sxy+z=1-x21-y2

On squaring both sides, we get

x%y? + 2%+ 2xyz — 1 — x% — y? + x?y?
>x2+y2+32=1-2xy3

(b)

Lettan™!x = 6. Then, x = tan 8
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95

96

97

98

Also,

1 1 T T T
x>—>=>tanf >—=>—-—<0<=—=>-<30

NE 36 272
3
2
Now,
tan! 3x— 0 = tan"!(tan 36
an 13,2 = tan™ " (tan 36)
o tan=? (2525 = tan- (tanGr — 36))
an™! ( T——-7 ] = tan™" (tan(w
S tan-t (X7 - tan- (tan(36 — 1)
an™! (T———7 | = tan™" (tan T
— 3x — x3
an 1— 3x2
PP
=30—-m 6 2 -
ﬁ_— J— —
2<39 n<2
= tan~! 3x —x7 = 3tan~!
an™! (—— 7] =3tan"x—7
(b)
We have, 2 tan™!(cos x) = tan™1(2 cosec x)
St _1< 2cosx> tan~1(2 )
an~!|————] =tan cosec x
1 —cos?x
2cosx
— = 2 cosec x
sin? x

T
:sinx=cosx=>x=z

(@)

Let cot_lz =0=coth =
) 1 4

And sin 0 = Vitcote J1+(3 5

3
. -1° -1
- cot 4+51n 3 z 13

Cgi| |25 5| 16
R I 269 ' 13 25

. :4-12+ 5 3]
5 13

13 5

=sin?! 48+ 15] = sin‘1§

65 65
(c)
stan"lx—tanly=0=x=y
Also, cos™ x + cos™ty = % = 2cos 1x = %
:cos‘1x=z=>~x=i=>~x2 =1

4 2 2

Hence, x? + xy + y2 = 3x2 = %
(c)

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

99

100

101

103

104

When x = 0,
LHS=tan 10 +sin"11 = g
When x = —1,

LHS=tan 10 +4sin"1vV1-1+1

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

Thus, the number of solution is 2
(a)
We have,

tan~?! -1

x +tan™?!

= tan_l{

(@)

Given, tan~1x + cos

y+tan -z
x+y+z—xyz

1—(xy+yz+zx)

}=tan_10=0

“1_Y -

= tan~! N Y |=tan"13

1 x
> x+2=3(1-3)
y y
= x=1, y=2
~ The number of solutions of given equation is 1.
(@)
We have,

3
sin™1 = +tan™?!

N -

3 1
= tan —4+ an -

3/4+1/7

=tan~! {—} =tan! (E) =tan"11
1-3/4x1/7 25
T

4
(b)
Given that, x? + y? + z

Now, tan~? ( ) + tan™ + tan~! (—Z)
T

(:

[ X Z Z
AR
= tan™! —
xX24y2+47
1- (=)
| T i
[ X 3, X3  XYZ]
et ety
=tan~! >
T
-5
=tan 200 = =
2
(b)

Put x = sin 6, we get
f(x) =sin™?! {sin (6 - %)}

1
For,—ESxS1

1
= —ESSineﬁl
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105

106

107

108

109

= — 0 <

NE
IA
N

I
6

is in the fourth on the first quadrant

f(x)=9—z=sin‘1x—E

6 6
(©)

1 1

cos™ 1 (E) + 2sin™? (E)

_T[+2 n_n+7r_27r

3 6 3 3 3

(c)

Given, tan™120 + tan"130 = E
X _1( 20 + 36
M 120 x 30

= 6024+50—-1=0
—5++25+24

0=
2X6

> 0=

) =tan 11

= cose=—%=—cos(g)

= COoS (T[ - %) = COoS (2?7[)

2T
= 0=2nr+—

3
4 8m 10w 14w
= e:_l_!_l_l"'
3 3 3 3
(o)
tan9+tan(z+9)+tan(—z+9)=atan36
3 3
tan® + V3 +tan6 tan6 — /3
= tan
1—+/3tan® 1++/3tanb
8tan0
:>tan6+m=atan36
3(3tanf —tan>6) tan 36
1—3tanzp 2"
= 3tan30 = atan 360
>a=3
(a)
Letcot™12 =0 = cot® =2
4 4
1 1 4
And sin0 = — = =-
V1+cot2 0 J1+(%) 5
3 5 4 5
cot 1Z+sm 1E= sin‘1§+sin‘1E

=atan 30

110

111

112

114

115

116

4412 5 3]
=S 5137135
L _1[48+15]_ . _, 63
= Sin 65 = Sin 65

(d)

Now, cos~*(cos4) = cos {cos(2m — 4)} = 2m —

4
= 2m — 4 > 3x? — 4x
=>3x2-4x—-(2r—-4) <0

2—+V6mr—8 2++vér—8
5> <X < —
3 3
(0)
Lettan 1 x = 6. Then, x = tan 0
Also,
X € (—o0,—1)

T
=>—oo<x<1:—00<tan9<—1:>—§<0

< T
4
Now,
-1 2x _ -1
tan (1 — xz) = tan™ "(tan 26)
= tan"(tan(w + 26))

=n+20 [+—5<0<-2>0<n+20<]
B T2 4 2

=m+2tan 1x
(b)

Letsin™'x = 6. Then, x = sinf and V1 — x2 =
cos @
Also,

3

1< <1 1< ing <1 7T<9<
— S X s = — < SIn S > —< < —
2 V2 4 2

s sin™t (Zx\/ 1-— xZ)
= sin~1(sin 26)
= sin~ ! (sin(m — 26))

=n—20 PE<9<E:0<n—w<E]
- 477 T2 - =2
=1 —2sin"1x

(a)

. T . —
Since, — - < sin Ix <

N1

T
~sin~1lx; ZE'l <i<?20
=x=11<i<20

Thus, $,22, x; = 20

(@)

1 rad > 45°

=>tanl1° > tan45°=>tanl1l >1

Also,tan"11 = % <1

Hence,tan1 > tan™11

(©
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117

118

119

a+p= sin‘1—3+ cosTl—+ sin‘1l+ cos~
2 2 3
™
L
2 2

T . 11 Vs -
Also,a=§+sm 1§<§+sm 1

N =

. P . . T
As sin 0 is increasing in [O, E]

1., ( 2a 1 (1-a®
NETEE

=t [1 2tan~! +1 2t ‘1]
—al’l2 an a ) an a

= tan (2tan" ! a)

-l (25
= tan |tan -
_ 2a
T 1-—a?

(o)

LetS, = cot ™22+ cot™ 18 + cot™ 118 +
cot—132+...

=~ T, cot™ 2n?

=tan~!

2n+1)-(2n-1)

.1

2n2
2
=t -1 (—) =t -1
M \z) T Tren+ -1

WS, = ;{tan‘l(Zn +1) —tan~1(2n — 1)}

o —tan"11
i

4

tan~?!

T T
2 4

)

120

121

122

124

(a)
i -1(@ -1(B) =
Given, tan (x)+tan (x)_z
a b
= tan~! f_;‘_b =3
xZ
(a+b)x
=
x2 —ab
—tanE
2
(a+b)x 1
x2—ab 0
= x2—ab=0
= x=+ab
(b)

We have, 2x; = sin 2[3, 2x1x; = cos 23, Zx1x,X3 =
cosf and ¥Zx2x3r4=—sinf3
~tan"lx; +tan"lx, + tan x5 + tan"lx,
1 XX — XX1XpX3
- )

1 —Zx1x + X1X2X3%y
,( sin2B—cosP
tan ( - )
1 —cos2p —sinf
1 ((@sinf—1)cosf
tan™ ( - - )
sinf(2sin —1)
= tan"(cot B)

=tan~! (tan (g — B)) = %— B
(d)

tan x
tan~1 ( 2 ) +tan~ ! (

3sin2x )
5 4+ 3 cos 2x

6tanx
1+tan?x
3(1-tan? x
5 + (—2)
1+tan2x
6tanx )

=tan! (tan x) +tan~! (—
8 + 2tan?x
3tanx
(M)
tanx 3tanx
(a | 4  4tan’x

) +tan~?!

3tanx

4+tan? x
3tanZx

4(4+tan? x)

<1)

tan-1 16 tanx + tan® x
= tan
16 + tan? x

=tan"(tanx) = x

(o)
Let cos™1 x = 0. Then, x = cos 6
Also,

T
—1Sx§0:—1§cosGSO$ESBSn

+

Now,
cos™1(2x% — 1) = cos™1(cos 20)
= cos~1(2m — 26)
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— 2 —20 n<9<7r:>n<29<2n]
>0<2n—-20<m
=2m—2cos lx
125 (b)
cos™ 1 g — sm‘lg =cos 1x
= sin‘lg - sin‘lg =cos 1x
=cos lx=0=2>x=cos0=1
~x=1
126 (d)
We have,
-1 -1 4141
sec”'x = cosec™ly = cos '— =sin"! -
X y
cos‘11+ cos‘ll = sin‘11 + cos‘11 ==
ve y y
128 ()
Letsin™'x = 6. Then, x = sin 8
Also,
1
—1SXS—§
—1<sin9<—1=>— <9<—z:—3—”
- - 2 - T 6 2

<30 <-
Now,
sin~!(3x — 4x3)
= sin~!(sin 36)
= sin"(—m — 36)
=-n-30 [-T<30(2>-2<-n-30<
2 2
w2

-1

=-—m—3sin""x
129 (d)
We have,
61
tan——tan— T
15 15 —tan§
1+tanEtan—5
t om t V3 + V3 tan——t
ﬁ — — — — —
an15 an15 an an15
21 T 2T T
= —_— —— - — =
tan 5 tam15 \/_tan z tan15 \/§
130 (a)
tanfos™2 (=) ) = nfr —cos71 () -5
anjcos 7 5§ = an{m — cos 7 >
tan 3 — cos (5)]
= tanJ— — coS o
7
2
= { i _1—}
an{sin -
tanfant ()} =
= tanitan =
3v5 3V5
131 (a)

132

133

134

135

sin [sin‘1 (%) + sec‘l(S)]
+ cos [tan‘1 (%) + tan‘l(Z)]

= sin [sin™" (5) + cos™* (3)]
+cos [tan™* (3) + cot™1 (5)]

_ Tl,'+ s
= sin—+ cos—
2 2

-1

[ sin"'x + cos 1 x

T T
=—andtan™! tx ==
> andtan " x + co X 2]
=1
(@)

Lettan™?
Also,

x = 0. Then, x = tan8

1 T T
V3 6 6

AN
NS

a1 3x — x3
M\ 132

> = tan"!(tan 36)

3
S tan—t (XX ) 239 [+ -5 <30<3]
1-3x2 2 2

= tan~! <M) =3tan"lx
1— 3x2

(b)
Let cos™? (f) — 0. Then, cos 8 = =
5 5

4
o (1 _14>_ .0 |l-cosf |1-¢
wsin(scos™ o) = sinz = — =

_ 1
~ V10
(a)
T
tan"!2x 4+ tan™13x = 7
3x+2x ®w
> =
1 — 6x2 4

= 5x =1—6x2
=6x2+5x—1=0

1 1
>x=-1-
X 6
But when x = —1,

an~12x =tan"1(-2) <0
Andtan™'3x =tan"1(-3) <0
This value will not satisfy the given equation

1
Hence, x = A

(©
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A L A (1) T, T T T
= v——<sintx<—-,—=<sinly<-—-
sin‘1§+2tan‘1§=sin‘1—+tan 1 —¥ 2 n 2 ) 2 2
1_(1) And —-<sin"lz<-
2 2 2
3 4 - in~—1 in~1 in~1z=23"
=sin™! = +tan~1= = sin?! c + COS_lg =2 Given that, sin™ x +sin™" y +sin™" z = =
4 - Which is possible only when
[ sintx + coslx = —] 1 1 1 T
2 sin"*x = sin” "y = sin Z=§

136 (a)

i o Orx=y=3=1
Given equation is

117 Putp=qgq=1
2cos‘1x+sin‘1x=T Then f(2) = f()f(1) =2-2=4
1177 Andputp =1,q =2
= cos™tx + (cos™tx +sin71x) = - Then, f(3) = f(1)f(2) =2-22 =8
o 1n D p o f@ 4 g XY HE
= cos 1x+§=T X ty +tz xfD 4+ yf(@) 4 zF3)
S cos~1x = X —1+1+1
€S TXET - 1+1+1
Which is not possible as cos™! x € [0, r]. =3-1=2
137 (c) 143 (a)
5t 5t . -1(_1 -1 _
cos—1 (cos ?> + sin-1 (cos ?) Given, tan (\/ﬁ) —tan"(Vcosa) = x
5 m 5w L__ Jcosa
= cos™1! (cos ?) + sin™! [sin (E - ?)] = tan~! cos “1 = x
1 Y
57T+T[ 50 m +\/cosa cosa
2 TS5 TS 1—-cosa
3 2 3 2 = ———— =tanx
Alternate 2v/cosa
Since, cos™1x +sin"lx =2 2+/cos a
2 > —— = cotx
57 57 T 1—cosa
~ cos™?! (cos —) + sin™?! (sin —) == 1+ cosa
3 3 2 = cosecx = ————
138 (d) 1—cosa
) 1—cosa
\/§ 1 T T T = Ssinx = —m—m
sin™!| — —sin‘l(—)z———=—=30° 14+ cosa
2 27376 &6 -, (a
2 sin 5) a
139 (c) = sinx = = tan? ( )
We have, 2 cos ( )
sin"tx + sin"1(1—x) = cos™1x 144 (b)
= sin{sin"!x + sin"*(1 — x)} = sin(cos ™1 x) Va1l 1 1
cot™19 + cosec’!— =tan"!= +tan~!
=>x\/1—(1—x)2+\/1—x2(1—x)= 1—x? 4 9 Mg
2 x1—(1—x)2% =xy1—x2 te
=>x=00r,2x—x2=1—x2=>x=00rx=% ['.'cosec_lx

1
141 (d) R ]

2 —_
Given, 5 cos™?! (1 xz) + 7sin™?! ( sz) Vx? -1
1+x 1+x . L
=tan "=+ tan " —
—4tan~! ( 2) —tan"lx =571 9 5
1—x 1 4
= 52tan"'x)+72tan"1x) —4(2tan"1x) — tan-1 sts
—tan"'x =57 1_%_3
= 15tan"lx =5x : _1(41> -
s - V==
= tan"lx = 3 an “\z1) "2
145 (a
= \/§ \(/V) h Yot —1( 2m )
142 (c) € nave, Zm=1 1Al =\
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146

147

148

149

150

ot
QO
=

_1( 2m )
1+4mM2+m+1)(m?-—m+1)

(M +m+1)— (m?*-m+1)
tan (1+(m2+m+1)(m2—m+1)>

m=1
= (tan '3 —tan"'1) +(tan"17 —tan"13) +
(tan"'13 —tan™17)+... +
[tan"!(n? +n+1) —tan"1(n? —n + 1)]
n+n+1-1

[tan~1(m? + m + 1) —tan"1(m? —m + 1)]

1

= tan~
an 1+n?+n+1)-1
N n?+n
- tan 2+n%+n
(b)
3 4
cos‘lg—sm 1§=cos‘1x
4 4
= sin‘lg — sin‘lg =cos lx
=>cos lx=0=>x=cos0=1
~x=1
(@)

. -1 — -1 a )
Given, cot(cos™" x) = sec (tan Ny

x
cot (cot_1< ))
V1 —x2
(se ==
= sec|sec™! ———
b2 — a2
X b
= =
V1—x2 /b2 —-a?
= x%(b?—a?®) = b? — b?x?
= x2(2b% — a?) = b?
b
X = ——
2b%2 — q?
(b)
Given, sin"'x — cos ! x = cos™?! (ﬁ)
2
= sin"!x —cos™lx = % (D)
But sin"lx +cos7lx = % ..(ii)

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

3

- T —
sin 1x=§ and cos 1x=g

= x= g is the unique solution.
(d)

Wehave, 8 =sin"x + cos ' x —tan~

s
=——tan lx =cot 1 x

Tx

2
Since, 0 < x < 1, therefore % <6< g
(a
1 T
scot lx+sinTl—=—
T 4

151

152

153

154

1 1
=>tan !—+tan = =tan 11
X 2
1 1
> tan 'l—=tan 11 —tan 1=
X 2
1 1--
= tan " !—=tan"! i
X 1 + =
2
1 1
= tan l—=tan" 1=
X 3
=>x=3
(b)
n(3eos7g)
sin > cos z
Now, putg = cos 26
n(320)
- X
sin >
— sin@ = 1 —cos26
=sinB = >
4
2
_ 1
T /5x%x2
_ 1
V10
(b)
; =13y -1 (2
Given, sin (x) =7 —sin (x)

3 4
= sin~?! (—) = cos~! (—)
x x

3\ (Vx"T—16
= Ssin (;) = sSin E—

X
3 x? —16
> —-=—
X X
= x =15
x=25
[+ =5 not satisfies the given equation]
(b)

“0<coslx<m
AndO0<cot™lx<m

Given, [cot™t x] + [cot™1x] = 0

= [cot™*x] = 0and [cos™1x] =0
>0<cotlx<land0<coslx<1
~ x € (cot1,)and x € (cos1,1)

= x € (cot1,1)

(b)
3sin1 2~ geost 15 4 2tant 2
Sin — 4 COS an
1+ x2 1+ x2 1—x2
_r
3

On putting x = tan 6, we get
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155

156

157

158

3sin‘1< 2tan@ )_4COS_1<1—tan26>
1+ tan29 1+ tan26
+2tan‘1< 2tan 0 )_n

1—tan20 3

= 3 sin"1(sin 20)
— 4 cos™1(cos 20)

T
+ 2tan~1(tan 20) = 3

/A

= 3(26) — 4(20) +2(260) = 5

= 60 —860 +40 =

wl A

0 z tan~! z
>0=—=>tan""x =—
6 6

T 1
>x=tan—=> x = —

6 V3
(b)

Here, T,, = cot™! (nz + E)

4
= tan‘l(

)
4n? + 3

= S, =tan"1(2)

(d)

1 1
2tan”?! (—) + tan™! (—)
an 3 an 7

3 1
=tan~! ity
1_§Xl
477
=tan‘1(E)=E
25) 4
()

The given equation is satisfied only when x = 1,
y=-1,3=1

(d)

Letcot™tx =0 = x = cot®

Now, cosec © = V1 + cot2 0 = V1 + x2

159

160

161

162

1 1
= sin® = cosec 8 V1 + x2
0= sin‘l;
” Ny
~ sin(cot™ x) = sin (sin‘1 ! )
V1+ax2
=T AT
()
stan"lx—tan"ly=0=>x=y
Also, cos™' x + cos™ty = % = 2cos 1x = g
=>cos‘1x=z=>x=i=>x2 =l
4 2 2
Hence, x? + xy + y%2 = 3x2 = %
(@)

Lettan~!x = 6. Then, x = tan 0
Also,—1<x<1:>—1<tan9<1:>—%<0<

Now,

t ‘1( 2x )—t ~1(tan 26)

an 1—X2 = tan an

=20 [+-2<0<i=-C<20<]]
B "4 4 2 2
=2tan"lx

()

Given that,® = tan"'a and ¢ = tan™1b
And ab = -1

~tanBtandp =ab = -1

= tan@ = —cot

= tan6 =tan(g+¢)

=0-¢=-
(b)
Letcot‘1%= c|):>%= cot
) 1
Ssing = ——=—

J1+cot?d

Letcos ™1 x =0 = sech =

= tan0 =+/sec?0 -1

¢
2

V5
1
x

1
= tan0 = —2—1
X
V1 —x2
= tan 0 = X

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

< _1\/1—x2) N
= tan| tan =sm(sm —)

V5
:Vl—xz_ 2

x5
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163

164

165

166

= (1 —x2)5=2x
On squaring both sides, we get
(1 —x?)5=4x?
= 9x? =
> Xx = +E
-3
(b)

We have, sin~?! -1

x + sin -1

orx1—y2+yJ1—x2 =3
orx?(1—y?) =2z2+y2(1 —x%) — 2yz/ (1 — x?)

y=m—sin""3

or (x? — 32 —y?)? = 4y?3%(1 — x?)
orx* +y*+ 7% —2x232 + 2y2%z% — 2x%y% +
2yzzz _4y252 =0
or x* + y* 4+ z% + 4x2y?z% = 2(x?y? + y?z% +
2x2)

k=2

(c)

Letx =tan® = 0O =tan 'x

. tan~! <3x — x3> —tan™?! ( 2 )

' 1 - 3x2 1— x2
=3tan"'x—2tan"'x
=tan"1x

(d)

Leta = cos™'+vP,B =cos™'V1—-P
Andy =cos !, /1—¢q
=>cosa=\/z cosp=,1-p

And cosy =./1—q
Therefore, sina = /1 —p,sin 3 = \/5 andsiny =
q7
The given equation may be written as

B4y = 3n
atBty=-

1B 3n

> =——

a 7 Y

3

= cos(a + f3) = cos (T—y)
= cos acos f — sinasin 3
(4+y)}=—cos(g+y)
>p1-p=J1-pJp

1 1
(@)
:0=\/1_—q—\/5=>1—q=q
>q==

2
(b)
Let a, B are the roots of given equation
6x> —5x+1=10

= 0(+B=Zand aﬁzi

= COS{

167

168

169

170

a+[3)

~stanla+tan 1B =tan~? (
B 1-af

5
-1 6

T
=tan"1(1) =

= tan 1 Z

(@)

4 1
Since, a = sin™?! (5 +sin~?! (5)

4111
s [t7gt3

V2 3 ., (8V2+3
—+—|=sin"t | ———
15 ' 15 15

= sin~

since, 222 < 1
15
- T
)
— re—1(% -1(1
Now, 8 = cos (5) + cos (3)
>B= - (4) + - - (1)
B= 5 —sinT (g) +5—sinT (5
4 1
=1 (sin 1§ + sin_1§)
=T—Qa
Vs
= B >a ( o< E)
()
v [sin™' x] > [cos ™ x]
=>x>0
0, x € (cos1,1)
-1 _ 4 ’
Here, [cos™ x] = {1, x € (0,cos 1)
‘ 0, x€ (0,sinl)
-1 — 4 ’
and, [sin™" x] = {1, x €(sin1,1)

~x € [sin1,1)

x
“[5]=1
Or we say that x € [sin 1,1]
(c)
We have,
an"'1+tan 12 +tan"13
243
1-2xX% 3)
=tan'l1+n+tan (-1 =n
(d)
We have, (sin"? x )3 + (cos™1 x )3
+ cos1x)3
—3sin"!txcos™?!
+ cos 1 x)

=tan 11+ mw+tan? (

= (sin7?!

-1

x (sin™" x

n
“lxcos™tx)—=
2
T
“1x (— —sin™1 x)
2

3 3m 31
x4+ > (sin"1x)2
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171

173

174

175

3

T 3 T
2 [rein—1432 i1
=3 + > [(sm x) > sin x]
_7'[3+3T[(_ 1y T, +TL'2 w2
=3 5 sinT' x 2sm X TR
3 37‘[ m21 3m3
— 1, ___ —_
=3t (sintx 4) ] 32
3 3w T\ 2
ey G
—32+2(sm X 4)
3
~ The least value is Z—z
2 2
- in~1x—7= £l
Slnce,(sm X 4) 3(4)
3 3
=~ The greatest value is Ty
32 16 2 8
(d)
. -1(1 -1(3) _ 1(%
Given, tan (3)+tan (4)—tan (3)
1,3
_+_ x
= tan~1| 22 =tan" 1 (=
37 4
13 x 13
—_— = = —
9 3 *T3
(b)
X X —
tan~!——tan™?!
x+y
1=-2
x
=tan " 1——tan~! >
1+;

x
=tan !1——tan"11+tan~? 4
y x

X x
=tan " '—+cot™1=—tan"11

_T[ T[_T[
T2 4 4
()

Given, two angles of triangle are tan~! 2 and
an~13,
Let third angle be 6. Then,
an"'2 +tan"13+ 0 = 180°
2+3
1-2x3

5
= == tan(180° — 0) = —tan®

= tan_l( ) = 180° -0

> tan0=1 T
dan o = 1’14
= G—E
4
()
8x2+22x+5=0=>x = 1.5
X X = X = 4, 2

1< 1<1 d 5< 1
s 2 and -7

. 1\ . . 5 .
. sin”1t (— Z) exists but sin~! (— E) does not exist.

_ 5\ . _ 1 )
sec™! (— E) exists but sec™?! (— Z)does not exist.

-1 1 -1 5 .
tan (— Z) and tan (— E) both exist.
176 (b)
We have, Xx; = sin 2[3, 2x,x, = cos 23, Zx1 X, X3 =
cosf and xZx2x3r4=—sinf3
~tan"lx; +tan"lx, + tan"lx; + tan"lx,
1 Yx1 — ZX1 X3 X3
— tant )
1 —Zx1x + X1X2X3Xy
_,( sSin2Bf—cosf
— tant b
1 —cos2B —sinf
_1((@sinB—1)cosf
= tan ( - - )
sinf3(2sinf — 1)
= tan"!(cot B)

T T
= tan 1(tan(5— B)) :E_B

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

= —cos[sint (~g)| (= x=3)

(¢ %)
= —cos|cos 1 —
5
26
-5
178 (a)
1 T
~cot lx+sinl—=-—
N
1 1
=>tan !—+tan = =tan 11
X 2
1 1
> tan 'l—=tan 11— -
X 2
. 1
=>tan‘1;—tan < i
t3
1 1
= tan !—=tan 1=
X 3
=>x=3
179 (b)
We have,
1
cos(2tan"lx) = >
= 2tan~! 7r=>~t -1 7r=> t m_1
an X == an X =— X =tan— = —
3 6 6 V3
180 (c)

. 41 . g2 .
Given that, sin 1§+sm 1gzsmlx
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181

182

183

184

. _1<\/§+4\/5> -
= Sln T =Ssin ~ X

(V5442
-(75)
(9
Since, tan~! x and cot ™! x exists for all x € R and
0s 1(2 —x) exists, if -1 <2—-x <1
~ tan™!
Is possible only if 1< x < 3.
Thus the solution of given equation is [1, 3].

(a)
Since, 0 < cos_1< +V1—-2x2 1 __> %

Because cos™?!

x —cot™lx = cos™1(2 — x)

x is in first quadrant when x is

positive
— X —
And cos™? = — cos x>0
— X —
So, cos™1 S = cos Tx

Also, |§| <LIx|<1=x|<£1

(b)
We have,
8
tan"}(x + 1) + tan }(x — 1) = tan?! (ﬁ)
= tan‘l{ 2 } = tan~! ( 8 )
1-(x2-1)) 31
2x 8
= =—
2—x2 31
=>8x24+62x—16=0=>“4x—-1)(x+8) =0
1
>x=-,—8
(b)
3 sin-1 2x 4 cos—t 1—x2_|_2t o, 2
ST a2 I R
_I
"~ 3

On putting x = tan 6, we get

3si _1< 2tan®@ ) 4cos-1 1—tan®0
sin 1+ tan29 cos 1+ tan20
Ztane) T

+2t ‘1<— ==
an 1 —tan29 3

= 3 sin~1(sin 20)
— 4 cos™1(cos 28)

T
+ 2tan~!(tan 20) = 3

= 3(20) — 4(20) + 2(20) = g

:69—89+49=%
T 1 T
:ngzrotan x=g
T 1
=>x=tang=>x=ﬁ

185

186

187

188

(b)
Given that, x? + y? + z2 = r?

_1(x3
Now, tan™?! ( ) + tan™ ( +tan™?! (—)
zr yr
Xy | ¥z xz_ )
1lar  xr  yr  or
1 x2+y2+32
| - r2 i
Xz xXyz]
yr r3

3

= tan™

rxy
-1 | 3"

vz
Xr

+

= tan

=tan"2o00 = —

(d)

We have, (sin"1x )3 + (cos™1x )3
+ cos1x)3
—3sin"txcos™?!

+ cos™1 x)

= (sin7?t

-1

x (sin™" x

T
“1xcos™1x) >

— 7sin‘1 x (g —sin™?1 x)

3m 3m
Xt+— (sin"1x)2

+

I T
=102 i —1

2 [(sm X) > sin x]

m? m?

T 1 Yt
7 Sin 16 16

327T (sin_lx—%)z] 3

2

— [(sm 1x)? —

(o0]
+
|

m 3w, . om ¥
5-{-7(5111 X—Z)

3
~ The least value is 7;—2

2 2
. R T 3T
Since, (sm Tx — —) < (—)

4 4

2
-~ The greatest value is — + —

16 2 8
(d)

y
Hence, the line x = 1 is a tangent to the function.
(©

Letsin~!x = 6. Then, x = sinf and V1 — x2 =
cos 6

Now,

l<x<-to 1<sing<—— T<o
~1<x<-—=>-1<sinf<-—=--<
V2 V2 2

T
S__
4
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189

190

191

192

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

=—m—26 ['-'—ESGS—E=>—ES—7T—29
2 4 2
so]
=-—mT—2sin"lx
(@)

bc
b(a+b+c

+tan! /g
ca
+b+

+ tan™! ’—c(a 2
ab

a+b+c
abc

Hence, 8 = tan"'Va?s2 + tan" 1 Vb2s2 +
tan—I1c2s2
= tan"!(as) + tan~1(bs) + tan~1(cs)
_,[ as+bs+cs—abcs®
= tan > > >
1 —abs? — acs? — bcs

Hence, tan 6 = [S[‘”’”C—)““’CSZJ]
' 1—(ab+bc+ca)s?

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

We have,

0€El4n,5n]=—-4n+6€][0,nr]

Also,

cos(—4m+0) =cos(4m—0) =cosb

= cos™Y(cos 0) = cos Hcos(—4 7 + 6)}
=—4m+6

Lets? =

(©

Given, sin"'x = 2sin"la

Since, —g <sin"lx < %
. n<2_ 1 T
—= sin"la<—=
2 — 2
> —Z<sinla<o
4~ 4
> sm(—z)<a<sinE
4 — = 4
1 <, < 1
= ——<a<—
V2 V2
jal < —
a _—
V2
(b)
We have,

sin™* x + sin 2x=§

193

194

195

196

. _1 Tl'- . _1
= sin” " 2x =§—sm X

= 2x = sin (% —sin™t x)

V3 1
= 2x = 7cos(sin‘1 x) — > sin(sin™! x)
V3 x
:>2x=7><\/1—x2—5
5x /3
ol ey P
5= == x
= 25x% = 3 — 3x?
+1 5 ! RHS > 0
= = P = — | =
¥=13177*=3 )7 | X
> 0]
()

Since, 2sin™! = sin"1(2xy/1 — x2)

Range of right hand side is [— %,%]

- n<2__1 _T
——<2sinlx <=
2 2
=>E<sin‘1x<E
4 4
e[ 1 1
5> x€E|l-—,—
V2 V2

()

cosTlx+costy+cosTlz =7
= cos™! (xy—\/l—y2 \/1—x2) =m—cos 1z

= xy —+1—x2 /1 —y2% = cos (1 — cos™! z)
Sxy—-V1i—x21-y2=—3
Sxy+z=41-x21-y2

On squaring both sides, we get

x2y? + 2%+ 2xyz — 1 — x% — y? + x2y?

> x2+y2+2z2=1-2xy3

(b)
t( 12 + tan™?! 2)
cot(cosec™ =+ tan"1=
3 3
= t(t _13+t ‘12>
= cot(tan™! 7+ tan™" 5
3,2
= cottan™t|+—3
1-1
2
= cotfian™ ()
= cot [tan™" {
_ 6
17
(b)
We have,sin"lx +sin"ly = —sin"1z

or x\/l—_yz+ym

or x2(1 — y2) = 3% + y2(1 — x%) — 2yz/(1 — x2)

or (x? — 32 —y?)? = 4y?z%(1 — x?)

orx* +y* + 7% — 2x%2% + 2y%z% — 2x%y% +
Page|41l



2y2z2 — 4y2Z2 =0
or x* + y* 4+ z* + 4x2y?z% = 2(x?y? + y?z% +
2x2)
k=2
(b)
Given, tan"'x +tan 'y +tan"lz=nm
(Xt ytz—Xxyz
tan ( ) =T
1—xy—yz—2zx
xXtyt+tz—xyz

197

=

=

1—xy—yz—2zx
= x+y+z=xyz
(b)
Since, 1 radian = I

22
12 radi 7 12— 421 4 21
= —X = = N

radian 22 ETH T 11

4-97T
11

198

And 14 radian = — >< 14 =

4+5”
T

0s~1(cos 12) — sin~!(sin 14)

1 (4 Zn)
=cos “cos|4mr — —
11

—sin71 [sm (47‘[ + 571)]
11

_ (Zn) - ( 571)
= COS~ COS 11 Sin sin 11

=4r — 12 — (14 — 4m) = 8w — 26
(b)
Letsin~!x = 0. Then, x = sin @
Also,

199

Now,

sin~1(3x — 4x3)

= sin~1(sin 39)

= sin~!(sin(m — 36))

=m— 30

=m—3sin™?!

(<)
c0s(4095°) = cos(45 X 90° + 45°)
= —sin45°
s

= —sin—
4

= sin (— %)
- sin"{cos(4095°)}

= sin~ ! sin (— %)

x
200

A

4

201 (d)

n<39<3n T[< 30<7r
o = — — — —
2= =7 2 =" =73

202

203

204

205

206

We have,

1 2 1/2+2/9
tan™'—+tan"l ==t —1{—}
g TR g =R T T4 % 2/9

1
-}
an )
()
Since, —= < sin"lx <=
2 2

s~ sin"t o =—,sin B=Eandsm y=§

2
o= B =y= 1
Thus,af +ay +ypB =3
(d)
We know that,
tan(4 — B) = tanA4 —tanB
an " 1+tanAtanB
xV3 _ 2x—k
2k-x k3 _i
xV3 2x—k \/g
1+2k —x" kV3
> A—B =30°
(o)

Given that, zZA =tan™'2,4B =tan™' 3
We know that,zZA+ 2B+ 42C =7
S>tan'2+tan '3+ 2C=nm

2+3
1—-2x%x3
Stan (-1 +4C=nm

=>tan_1( >+4C=n

3n
>—+4sC0=m7

4
/C T
=240 =—
4
(@)
We have,
5m?
(tan™1x)? + (cot™1x)? = -
T
= (tan"'x + cot™ 1 x)? — 2tan 1 x (E —tan~?! x)
_ 5m?
-8
=>7T2 2 X tan~1 x + 2(tan"" x)? _ S
2 Stan™" x an™! x)? = —
3m?
= 2(tan"'x)? —mwtan lx — 5 = 0
) T 31 X T 1
= ===, = = ——D X = —
an"lx = o an~1x i
(d)
1 1
4tan‘1§ =2 [2 tan~! E]
2
= 2 t -1 — 2 t -1___
an =T an™!
25
10
= tan~1 —12
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207

208

209

120

119
1 1
So, 4 tan~! o= tan~!— = tan

= tan™

_1120 _
1= _tan!

239 119 239
120 1
= tan~1 11220 2391
1+—X—

119 239
_, (120 x 239) — 119

(119 x 239) + 120

= tan m=tan 1=
(b)
Given,sin"lx —cos ™ 1x ==
= (g —cos™?! x) —cos lx = %

i
= cos lx= Z
= x= £

2

(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

thena=»b=1

=>f(x)=x+1

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

1 1 1
_ -1(= -1 -1
= cot {tan (7) + tan (8) + tan (18)}

11
7t L
= cot{tan"! T i +tan‘1(ﬁ>
7 8
= cotfran (32) + ™ (55)
= cotytan™ {2 an 5

- onfr (3]

=cot(cot™13)=3=14+2=f(2)
(d)

33 3n 3
cos (T) = CoS (67‘[ + ?) = CcOS—

5
= sin (g - 3%) = sin (—%)

211

212

213

Given equation is
cos Ix+cos12x+m=0
= cos tx+cos 12x = —

= cos™! (x. 2x — /1 —x2/1 —4x2) =-r

= 2x2 —J1—x2J1—4x2 =—-1

= (14 2x?) =1 —x2/1— 4x?

On squaring both sides, we get
1+4x2% +4x% = (1 —x%)(1 —4x?)

= 14+ 4x*+4x% =1 —5x% 4+ 4x*
= 9x2 =0
=3 x=0

But x = 0 is not satisfied the given equation.
-~ The number of real solution is zero.

(o)
Let cos™ 1 (\/_g) = . Then,
3

5
cosa=§,where0<a<§

Now,

a 1—cosa
s = T cosa
san o [LYA8
2T 153
3—-4/5
:tmr— /3+¢‘ / (3 V5)
1 5 —
tan{zcos 3) = 2
(c)

L VB (Y
sin [2 cos ?]—sm cos 2<?> -1

lx = cos 1(2x% — 1)]

-1 1
= sin COS ;

= sin [sm ;1 — ]
* CO

s7lx =sin71(y1 —x2)]

[" 2 cos”

__4V§

T 9
(c)
Lettan™!x = 6. Then, x = tan @
Also,

1 1 T T
x<——tanf<——=>——<< ——

3 B2 6

Now,

a1 3x — x3
M\ 132
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214

215

216

217

218

219

= tan"!(tan 36)

=tan"!(tan(mr +360)) =n+ 360 =mw+3tan"1x

(o)

cos 1<§) + 2sin™? (E)
_n+2 n_n+n_2n
3 6 3 3 3
(d)

x+cosTly+cos™lz =3m

X<Tm

Given that, cos™!
w0 <cos™?!
Similarly, 0 < cos™?!
And 0 < cos™?
Here, cos~?!
>x=y=z=cost=-1
S~ XYy + Y3+ zx
=-DED+(EDED
+ (DD

y<m
Z<Tm

-1

xcos ly =coslz=m

=14+1+1=3

(@)
Lettan™!x = 6. Then, x = tan 0
Also,

T
OSxSOO=>0§0<E:OS20<n

Now,
-1 (1250) - cosmi(cos 26
cos 1727, cos™ " (cos 26)
s
=26 Lose<5:osze<ﬂ
=2tan 1x
(d)
1-49
cos[2tan"1(=7)] = cos [cos‘1 (1 " 49)]
= cos [ - cos ™ (g5
= cos|m —cos™ (g5
_ 1 (48)
= —coscos™ &5
_ 24
25
(d)
We have,
in(41an713)
sin{4tan"1=
3
= 2sin (2 tan~?! l) cos (2 tan~?! l)
- 3 3

220

221

222

223

224

3 3
:2 . (t _1_> (t _1_)
sin | tan 2 cos | tan 2

3 4 24

= 25j (-—13> ( —14)_2X X —
= ZSIn|{Ssin 5 COS | cos 5 = 5 5 = o5
And,

cos (2 tan~1! l) = cos (tan‘1 l) = cos (cos‘1 2—4>
7) 24) 25
24

25
Hence, the value of given expression is 0
()
Given that, cos™!
w0 <cost
Similarly, 0 < cos™!
And 0 < cos™?
Here, cos ™! xcos™1y = cos™!
>x=y=z=coswt=—1
~xy+yz+zx
=(-DED+(EDED
+ (DD

x+cos ty+cos iz =3m

XxX<m
y<m

Z<Tm

1 z=m

=1+1+1=3
(b)

Given expression

4 Q2 — 4
= tan [tan 1=
1+ aqa,
as —a

+...+tan 1

Ay — Ay
+tan~! LB e nl]

1+ ayaz 1+a,0,-1
= tan[tan"la, —tan"ta; + tan"taz; —
tan—1a2+..+tan—I1an—tan—1an—1|

ap — g

la, —tan™!

= tan [tan~
(n—1)d

1+ aqa,

(a)
63 ’ ’
-1 |22 = -1 _ 22
65 =sin| sin™" 2 1 o

_ 1 2V126)\ 2 V126
= sin| sin™ 65 i

a;| =——
1] 1+aqa,

sin| 2 sin

We know that
=1 ( 2x ) _ -1
sin = 2tan" " x forallx € [—1,1]

1+x2
And,
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.2
cos™! (Liz) = 2tan" ! x for all x € [0, o)

.2
~ sin™? ( 2 ) + cos™? (1 xz) = 4tan"! x for all
1+x

14x2
x € [0,1]
225 (¢)
C —
tan‘l( L y)
Ly +x
c,—cC
+tan~! <#>
1+cy0
c3—¢C 1
+tan~! <u> +...+tan 1—
1+ ¢3¢, Cn
x_1
=tan~ ! 2=
1+Z%. 1
y
1i_1
+tan~1| & iz
14—
C1C2
1_1
+tan![ 2—2 |+, +tan”!
1+ — Cn
Ca2C3
1
=tan"! ——tan"! —
1
1 1 1
+tan! ——tan™! —+tan"! —
Cq Cy c2
1 1 1 1
—tan " !—+...4+tan™?! —tan !—+4tan 1 —
C3 Cn-1 Cn Cn
(X
= tan™ (—)
y
226 ()
We have,tan"a +tan™'h =sin"11 —tan" ¢
T
=>tan la+tan " bh+tan"lc = >
" _1{ a+b+c—abc } T
= tan =—
1 —(ab + bc + ca) 2

s>ab+bctca=1
227 (d)
cos[tan~{sin(cot™! x)}]

[ 1
= cos [tan~! {sin (sin‘1 —)}]
: V1 + x?

[ 1
= cos [tan~! —]

V1 + x2

|1+ %2
= cos |cos —
2+ x2
1+ x2
T2+ x2

228 (b)
“0<coslx<m
AndO0<cot™lx<m

Given, [cot™  x] + [cot™1x] = 0
= [cot™tx] = 0and [cos™1x] =0

229

230

232

233

234

>0<cotlx<land0<coslx<1
~ x € (cotl,00)and x € (cos1,1)

= x € (cot1,1)

(d)

Given, cos 1 x + cos™ y + cos~

1

z=3n

And we know that 0 < cos lx <m

~ We know

cos'x =mcosty=mcoslz=m

. x=y=z=cost=-—1

sxy+yz+zx = (1)1 + (-1)(-1)
+ (DD =3

(o)

We have,

T
tan (1 +x) + tan"1(1 —x) = >

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+x=1—=>1—x2=1=>x=0

(a)
Given equation is
11m

2cos 1x +sin"lx = c

11w

= cos tx + (cos™tx +sin"lx) =—

1 +T[ 11m
= —_—= —_—
COoS X > 6

4
3

1

=> CosS " x =

6

Which is not possible as cos™! x € [0, 7r].

(@)
Weknowthatlsin‘lxlsg

3m
ssin“lx +sinTty +sinTlz = >
= sinlx = sin"ly = sin"lz = =

= y=sintz=2
T

=>x=y=z=51n5=1

9

o x100 4 100 4 ;100 _

=3 i 0
T3
(d)
We have,
sin(sin"1/5 + cos™1x) =1
= sin‘11 +coslx = r
5 )
: . _1 1 _ 7T _1 : . —_—
sin"' g =~ —cos™ x = sin
_ 1
°5

1

x101 + y101 + 7101

c= sin"lx = x
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235

236

237

238

239

(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

=>fx)=x+1

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

1 1 1
_ -1(= -1(= -1
= cot {tan (7) + tan (8) + tan (18)}

S
- onfor )

=cot(cot™13) =3 =1+2=f(2)

(d)
2a 1—b2 2x
-1 -1 — tan~1
1+p2 0 T2

Il
(@)
o
—
—~—
-t
o5}
=

sin

— cos
1+ a?

= 2tan 'a—2tan"'h = 2tan"lx
1 a—>b
1+ ab
a—>b

1+ ab

1

= tan~ =tan " x

>x=

(c)
We have,

1
cot™1 3 + cosec™1 V5 = tan?! 3 +tan™! 5
T
=tan 11 =—
4

(9
1., ( 2a 1 (1-a®
NRESENE

=t [1 2tan~?! +1 2tan~!
= anz an a ) an a

= tan (2tan" ! a)

2a
= tan [tan”* (=)
an[an 1= a2

_ 2a
T 1-—a?

(@

240

241

242

243

Given, tan"'x + tan™ly :%

x + T

tan_l( y):—

1—xy 4

X +
1—xy

= x+y+xy=1

(@)

Let cos™! x = 0. Then, x = cos 8
Also,0 Sx<1=0<cosf<1=0<6<=
Now,
cos 1(2x2 —1) = cos 1(2cos?H — 1)
= cos™1(cos 26)
=20 =2cos1x [+ 0<26<m]
(@)

bc
b(a+b+c
+ tan-! IQ
ca
’c +b+
ab
Lets? =

a+b+c
abc
Hence, 8 = tan~ ' va2s2 + tan 1 V/b2s2 +
tan—1c2s2
= tan"!(as) + tan~1(bs) + tan~1(cs)
_, [ as +bs+cs —abcs?
= tan
1 — abs? — acs? — bcs?

Hence, tan 0 = [5[‘”“6—)_‘”’052]]
, 1—-(ab+bc+ca)s?

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

(a)

Given, sin"lx +sin"ly = g
T L. T o, T
E—cos x+§—cos y—z

T
= cos lx+cosTly = >
()
C —_—
tan‘l( L y)
Ly +x
c;—¢C
+ tan™?! (;)
1+c0
c3—¢C 1
+ tan™?! (g) +...+tan"1—
1+ ¢3¢, Cn
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+tan~1| =2

1 -1

1

X
= tan ——tan

1 1
— —tan"! —+tan™?
(&1 C2

+ tan~?! 1
an 2

1
—tan!—+4tan 1 —
Cn Cn

1
—tan !—+...+tan™?!
C3 Cn-1

x
=tan! (—)
y

(d)

We have,

cos{tan™!(tan 2)}

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

244

245 (c)

_1x-1
We have, tan~! == + tan
x+2

x+1

-1 x+1 _mw
x+2 4
x—1

1 x+2  x+2
x-1 x+1
1-(3) )
[ 2x(x + 2)
x2+4+4x—x2+1
2x(x +2)
4x +5
= 2x2+4x =4x+5

_T[
4

= tan~

can T
=tan —
4

>x=+
2

246 (a)

Given series can be rewritten as

[oe]

>t ()
an™ ! ——
4 1+r+712

r=

Now, tan~1 (

1+r+r2)
r+1-—r

= tan”™ (1 T+ 1))
=tan"}(r + 1) — tan"1(r)

[tan"1(r + 1) —tan~17]
=1

=tan"!(n+ 1) —tan"1(1)

s
=tan"!(n+1) — "

i: (1+r+r>_g_

247 ()
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

s
:a+5+0=0

s
4

N

248 (c)

Given that, tan™?
x —
14 ) =tan 14
1+xy
x—y
1+xy

x—tan"ly =tan 14

= tan~! (

Hence, A =

249

=t 1 ab 0
= = —_—_—=
an2 x2

Vab

250

cos™ 1t

(d)
We have,

251

1 1
4 -1_ _ -1__
tan 5 tan 239
2/5

= 2tan 1(m) — tan 1@

=2tan"1(5/12) —tan~11/239
2(2/12)

((1 — 5/12)2> B

-1

=t -1 R
an 239

239
120/119 — 1/239

= an”! ( )
M T+ 120/119 x 1/239

A

4

4 _1(28569) - tan-1(1) =
= tan™ {2g569) =0 (D =
252 (c)

Since, 2sin™! = sin™1(2x,/1 — x2)

Range of right hand side is [ > Z]

T[<2__1 T
> ——<2sin"'x <=
2 2
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254

255

256

257

258

(b)
Sum of two given angles is
=cot™12 +cot™13

1 1 T
=tan! (E) + tan™! <§) =tan"1(1) = "
So, the third angle is m — % =—
()
Roots of equation x> —9x + 8 = 0 are 1 and 8
Lety = [sin? a + sin* a + sin® a+... o] log, 2

sin? a

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

1 —sin?a
= y = log, 2tan*«

= eV = ptan®a

According to question,

pran’a — 8 — 23 o tan2 q = 3

T
:>tana:\/§:>cx:§

) __1<_ 2n>_ Zn_n_
~ sin sm3 =7 3—3—(1
(@

Let cos™1 x = 0. Then, x = cos 6

1 1 T
Also,ESxS1=>ESCOSQS1:0S9S§

Now,
cos™1(4x3 — 3x) = cos*(cos 30)
v0<fh<Z
=30 =3cos 1x [ 3]
>0<30<nm
(b)
Letsin™'x = 8. Then, x = sinf and V1 — x2 =
cos @
Now,

sin™?! (Zx V1-— xz)

=mn4@mze)=ze,ﬁ—§sz <

ﬁl»—x ()
N

=2mwﬂmﬁ—%sas§Leﬁ—
~ sin"1(2xV1 —x2) — 2sin"tx = 0, if

1 1
—\/—ESXSE
(o)

» [sin~
=>x>0

1 1

x] > [cos™ " x]

0, x€(cos11)
1, x€(0,cos1)
0, xe€(0,sinl)

1, x€(sinl,1)

Here, [cos™1 x] = {

and, [sin™1 x] = {

~ x € [sin1,1)

-

259

260

261

262

Or we say that x € [sin 1,1]
(@)

Wehave, 1 <sin"lcos lsin"ltan 1x <

IR

Isinltan™lx <1

= sin1 < cos™
= cossin1 > sin"'tan ' x > cos 1
= sincossin1 > tan~! x > sincos 1
= tansincossin1l = x = tansincos 1
~ x € [tansin cos 1, tan sin cos sin 1]
(d)

Given, tan " 'x + 2cot™lx = %ﬂ

21

3

[ 26) )\ _2n
-3 ?
) 2x _Zn
xz—l)

1
~ tan"lx+2tan"1-=
x

= tan lx +tan™

= tan"lx +tan~

. x+x§f1
= tan ﬁ =
x2-1
x(x?+1)
—1(x2+1)
= x =43
(d)

can-1 (tanx) bt _1< 3sin2x )
an an _—

5 4+ 3 cos 2x
6tanx
1+tan? x
54 3(1—tar122 x)

1+tan?x
6 tanx )

8+ 2tan?x

tanx _,( 3tanx
) + tan (—2 )
4 + tan“x

tanx_l_ 3tanx
2 attan? x (as |tanx 3tanx

5

+ tan‘l(

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

<1)

tan-1 16 tanx + tan3 x
= tan
16 + tan? x

=tan"(tanx) = x

(@)

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

sin™!(3x — 4x3)
= sin~1(sin 36)

=30 [.._E<9<E:,_E<39 <E]
- T 6”76 27772
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263

264

265

266

=3sin"1x
(0)
We have,

tan @ +tan(z+ 9) +tan(_—n+ 0) = Ktan36
3 3
= tan 6 + tan(60 + ) + tan(—60 + 6)

= K tan 36
3+tand tanf — V3
= tan@ + V3 V3 = Ktan 360
1—+/3tanf® 1++/3tanb
tan +—2n8 _ pian3e
= —_—
an 1—3tan2%6 an
3(3tan6—tan3l9)_Kt 30
(1—-3tan26) an
> 3tan30 = Ktan360 = K =3
(d)
Letcos™ ' x = 0. Then, x = cos 8
Also,

T
—1Sx£0:>—1Sc059$0:539£n
Now,
cos™1(2x2 — 1) = cos™(cos 2 6)

=cos !2m—286)
= cos~1(2x2 - 1)
T
'ESGSH:HSZHSZHI

>0<2r—-20<nmn
= cos 1(2x2—1)=2m—2cos 1x

=2n-26]|"

(c)
We have,
at+pf=m
Also,
a3l
=sin”1 — -
a=s 5 T sinTlg
N _n+ _11
@ =z+sin"l g
Ssa<ly 11 [
a<—+sin"1=
3 2
« sin~! x is increasing on [—1,1]]
<n+n s
= —4—==
*S37672
-'-a+ﬁ=n=>ﬁ>§.Thus,a<ﬁ
(a)
Lettan™!x = 6. Then, x = tan 8
Also,
i) i)
—1Sx$1=>—1§tan6£1=>—ZS0SZ
PP
i__ —
2 -2

Now,

'_1( 2x )
sl 1+ x2

= sin~1(sin 26)

=20 |-

=2tan"lx

267 (a)

a0 ()] = sn s (3 (2) -

3 4 71

5 125 125

268 (a)

. T .
Since, —> <sin Ix <

NI

m
~sin~ly =5, 1<i<20

S>x,=11<i<20
Thus, ¥2%, x; = 20

269 (d)

()

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

: ( _— 1 )
SosInf sIin C —V/—/———————
J1+(1+x?)
= C0S | cos
V1 + x?
1 1

—1 =
JI+ @ +x2) Vi+a?
>14+x2+2x+1=x%2+1

— [ pp—
=73

270 (b)

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

=tan[%+q)]+tan[%—¢]

[putlcos‘1 (%) =¢ = cos2p = %]

271 (b)

2
_1+4+tanp 1-—-tand
" 1-tand 1+tand
_ 2(1+tan® )
 1-tan?¢
2 2b
T cos2¢  a

x —_—
tan~1X — tan1 2%
y x+y
X 2
=tan 1——tan~! >
y 1+=

x
=tan"'——tan"!1+tan! 4
y x

X x
=tan " '—+cot™'——tan"11

m 1 T

2 4 4

272 (c)

Here,x? —2x+2=(x-1?*+1>1
But—-1<(x?-2x+2)<1
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273

274

275

276

277

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

>x=1

Then, a(1)? + sin™1(1) + cos™ (1) = 0

s
:>a+5+0=0

(d)
cos™! (— %) —2sin™! (%)

1
+3cos|{——)+4tan"1(-1)
V2

=m—cos™? (%) —2 (%) +3 (” —cos™ (%))

+4tan"1(1)
H—E—E+3(TE—E)+4.E
3 3 4 4
_n+33n+ _437‘[
3T TTT T
(b)
) T
0 =sin"tx+cos 'x—tan~? x———tan Tx
P 1,
[-sm X + cos™ 2]
= 0 =cot lx
Since,le<00,theref0re0SGS%
(b)
Given, 4sin"lx +coslx=m
T
:4sin‘1x+5—sin‘1x=n
= 3sin‘1x—z
2
= sin‘lx—E
6
1
= = —
X=3
(d)

C 1 ( s ) 4
=sin"!'sin(——)=—-—
10 10
(b)
Given expression
a, —a
= tan [tan‘1 —= 1
1+ aqa,
az — ap — Qp—
+tanl—2 4  ttanl—2 "L
1+ ajyas 1+a,a,_1
=tan[tan"'a, —tan"la, + tan"ta; —
tan —I1a2+..+tan—1an—tan—1an—1|
a,—a
=tan[tan"la, —tan"lq;] = ———
1+ a,a,

280

282

283

284

a b
_+_
X

o T ab

=t >1-—=0
an— 22

ab
1-=
X

=>x2=ab=x=vab
(b)
Given, tan {sec_1 (i)} = sin(tan™12)

>t <t -1 1—x2) : (-—1 2 )
an ( tan = sin | sin
V1 + 22
[ tan"!x = sin~! X ]
N
. v1—x2_ 2
TV
= 4x? = 5(1 — x?)
= 2 > = —\/g
¥ T9 T XT3
(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
-1(k 1(d
Now, tan (a)+tan (C)
4 _1(bc d)
- an ac — bd
an ()
=tan ' |—
NE
= +EnEI
nmw <
(b)
Given, tan11% =Lltan-1x
1+x 2
Let x =tan0
(1—tan6)_ tan-1(tan 6
1+ tang) — 20 (@n®)
1
- |
= tan { ( 6)}—2tan (tan 6)
T =24
= —_ —_ =
4 2 6
) T 1
X =tan— = —
6 V3
(o)
LetS,, = cot™' 2+ cot™1 8+ cot™1 18 +
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cot™132+...
=~ T, cot™ 2n?

= tan

2n+1) —@2n-1)

1 b
2n?
2
=t -1 (—) =t -1
M \2) T Tren+yDn—1

“ Sy = Z{tan‘l(Zn +1) —tan™*(2n — 1)}

n=1
-1

=tan loo —tan" 11
T m T
T2 4 4
286 (d)
sin™?! {tan (%)} =sin~! {— tan (n + %)}
/s
=sin™?! (— tan Z)
T
=sin~?! (— sin E)
/s
T2
287 (a)
-~ tan~! (;) = tan~! ($>
14+7r+1r? 1+r(r+1)
=tan"1(r + 1) — tan"1(r)
n
E[tan‘i(r + 1) —tan"1(1)]
=0
=tan"!(n + 1) — tan"1(0)
=tan"1(n+ 1)
= Z tan~! <;> = tan"1(o0) = r
~ 1+7r+1r? 2
288 (c)
Letcos™' x = 6. Then, x = cos @
Also,
—1<x<—1=>—1<c050<—l=>2—n<9
-2 - -2 3
<n
Now,
cos™1(4x3 — 3x)
= cos~!(cos 30)
= cos ! (cos(2 ™ — 36))
= cos™1(cos(36 — 2 m))
=30-2m ['-'Z?TESHST[::oOSSH—ZnSn]
=3cos 'x—-2m
289 (c)
Given that,tan™'x —tan™'y =tan"' 4
= tan‘1<x —y) =tan 14
1+xy
Hence, A = 1’:3;
290 (b)

)

291

292

293

294

295

296

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

. _1( 2cosx ) tan~1(2 )
=tan ' |[——) =tan cosec x
1—cos?x

2cosx

—— = 2 cosecx
sin® x
. T
= sinx =cosx > x =—

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

S

=>x=0,-1

When x = 0,

LHS=tan™* 0 +sin™* 1 =~
When x = —1,

LHS=tan"10 +sin"1v1—-1+1
s
=0+sin"1(1) = >

Thus, the number of solution is 2

(b)
We have,

cos {cos‘1 (— l) + sin™?! (— 1)} — cosm=0
7 7 2
()
The given equation is satisfied only when x = 1,
y=-1,z=1
()

Given, sin"'(1 —x) = g + 2sin™?!

X

I
_ I - =1
= 1—-x= sm(2 + 2sin x)
= 1—x = cos(2sin"!x)
= 1—x=cos(2cos™1y/1—x2)
= 1-—x = cos{cos (1 — 2x?)}
= 1—-x=1-2x?
0 1

= x=0,=

X 5
= x

1

= [ x = > does not satisfy the given equation
(d)
We have,

15 1-1/25
— -1~ -1(___ """
- 08 ( )  cos (1 n 1/25)

4 (15) + cos-1 (12)
= COos 17 Ccos 13
)15 12 15\° 12\°
- -6 -
17713 17 13

140)
221

= cos™! (
()
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297

298

Letcot™' x = 6. Then, x = cot 8
Also,x<0z>cot9<0z>§<9<n

Now,
1
tan~?! (—)
x
1
= tan™! (;) = tan~!(tan 6)
1
= tan~! (;) =tan"!(—tan(mr — 0))
1
= tan~! (;) = tan"!(tan(6 — n) )
(1
= tan (—) =40
x

T T
—n[5<9<n:—5<9—n
< 0]

= tan™! (l) =cot™lx—m

X
(d)
Leta = cos™'/P,p = cos™1V1—P
Andy=cost,/1—¢q
:cosa=\/a cosB=\/1——p
Ve
Therefore, sin o = \/Tp,sin B=
q
The given equation may be written as

And cosy =
ﬁ andsiny =

L84 _3m
at+B+y= 2
4 3n
= [
a+p 7Y

= cos(a + B) = cos (%Tn — y)

= cos acos § — sinasin f3

(4+y)}=—cos(%+y)
=P1-p=1-pp

-~ (FVT=7-5V4)
=»0=\1-q-Jg=1-q=¢

= COS{

=>q=—
1=3
(c)
m m-—n
tan™! = — —tan~!
n m+n
m
m m_
=tan"!——tan 12—
n 145
n
m o m -1 ”
=tan '——tan " '—+tan" (1) = -
n n 4

299

300

301

302

303

304

(c)
sin [— —sin~ < 7 = cos sin <7>

3
= C0S CoS™ 1

1
= coscos™?! ( =3
(d)
cos™lx,sin"txarerealif-1<x<1
But cos™'x > sin"'x
= 2cos x> %
= coslx = i

4
=~ cos (cos™lx) < cos%
S>x < \/f
The common value are —1 < x < %
(a)
cot™?! w1 t‘lyz 1 + cot™t st
- - Z—X
=cot™ly —cos71x
+cot™ 1z
—cot™ly+cot™lx —cot™1 3z

=0
(a)

|
NS
N~—"

|

G

tan {cos‘1 (

= tan {n —cos™ ! (

n -
= tan{= — cos

S— —— e~
I
NS
——

NN NN

; f=an fon~ 3)

= tan {tan_1 (%)} 3%/5

fuy
S

(@)
1 1
sin"!x +sin"'=+ cos™1x + cos™1—
x x
1 1
[sin"!x + cos™1x] + [sm‘1 (—) + cos™?! (—)]
X X
i N T
= — — =1
2 2
(b)
We know that
x
2tan‘1x=n+tan‘1( 2),ifx>1
1—x

~x =sin(2tan"!2)
X = sin an _—
T 1-4
. .4 . 4
= X = Ssin (n — tan™ §) = sin (tan‘ —)

3
. (. _14) 4
= Sin | sin ===
5/ 75
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306

307

And,
= sin (5tan"g)
y = sin 3 an z

1

y =sin-,wh 0 = tan™ .e.tanf =
= = —_ = —1l.e. = —
S1 bR ere a 316 a 3

Sy 1—cos§ [1-3/5 1
Y=z T2 7%

Clearly,x =1 —y?or,y?=1—x
(<)
Given,tan™!/x(x + 1) = g —sin"'VxZ+x+1

1
= cos~ ! =cos tyx2+x+1
JxZ+x)?2+1

1 — Jy2
:m— x“+x+1
= 1=0O%+x+D[(x?+x)?%+1]
> 2+ +?+0)?2+(x2+x)+1=1
= (2 +0{(%2+x)2+ %2 +x)+1}=0
=
=

X2 4+x=0

x=0-1
(b)
Lettan™!x = 6. Then, x = tan 8
Also,

—00<xS0:>—00<tan9S0:>—%<630
=>-n1<20<0
Now,
cos™! <1—x2>
1+ x2
= cos™1(cos 26)

= cos™*(cos(—280))
=-20=-2tan"1x [+0<-20<m]

308 (c)

x
tan(sin~! x) = tan (tan‘1 ),x €(-1,1
T ( )
x
CV1—x2

DCAM classes

Dynamic Classes for Academic Mastery
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