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Dynamic Classes fo ademic Maste

2.INVERSE TRIGONOMETRICE FUNCTIONS

10.

11.

12.

13.

14.

15.

16.

Single Correct Answer Type

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

a)5 b) 13 d 15 d) 6
The value of lim |0 cos(tan™*(sin(tan"* x))) is equal to
1 1
a)—1 b) V2 c) —— d) —
) )V2 ) NG ) NG

The value of sin"*(sin 12) + cos™*(cos 12) is equal to
a) Zero b) 24 — 2@ c) 4w — 24 d) None of these
Ifsintx +sin™ty +sin"1z = &, then x* + y* + z* + 4x2y?22 = K(x%y? + y22? + z%x?%), where K is
equal to
a) 1l b) 2 c) 4 d) None of these

—1 [V1-sinx+V1+sinx LAY
cot [m_m (where X E [0, 2]) is equal to

x x
ajm—x b) 2mr — x C)E d)n—z
The product of all values of x satisfying the equation
. _q 2x2+10|x|+4) _ _1 (2-18]x| T

sin™! cos (—x2+5|x|+3 ) = cos (cot ( o] )) +2is
a)9 b) -9 c) -3 d) -1
The value of sin‘l[x\/1 —x —/xV1 - xz] is equal to
a) sin~'x + sin~tv/x b) sin~!'x — sin™1/x ) sin"'vx —sin"!x d) None of these
Ifx?2 +y%2+2z%2 =7r? thentan™?! (zr) + tan~! ( ) + tan™! (;—i) is equal to
a) b) * ) 0 d) None of these
Iftan~lx +2cot™tx = 2?”, then x is equal to

V3-1 b) 3
a) ) ) V3 d)v2

V3+1
The value of sin™!(x? — 4x + 6) + cos™1(x? — 4x + 6) forallx € R is
2) n b) 7 00 d) None of these

tan"'x tan"'2x tan~1!3x
tan"!3x tan"'x tan"!2x
tan"'2x tan"!3x tan"lx
a) 1 b) 2 d 3 d) 4

1

Let = 0, then the number of values of x satisfying the equation is

-1 |2 -1
The value of cos \/; cos™" = is equal to
T b T q T
3 )4 93 )G
2 3 4 6
Ifsin‘l(x——+x—— -)+cos‘1(x —x?+x:---)=§for0<|x|<\/§,thenxequals
a)1/2 b) 1 c) —1/2 d) -1

The trigonometric equation sin~! x = 2 sin™! a has a solution for

a) All real values 1 1 1
b <= c) la d=<la|l <—
)lal <3 )lal < —= )3 <lal <
The value of 'a’, for which ax? + sin™1(x? — 2x + 2) + cos~1(x? — 2x + 2) = 0 has a real solution is
T b T 2 q 2

1 1 .
Of tan [E +>cos™! 3] + tan [E —=cos™t 2] is equal to
42 b 4 2 b
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

2a 2b a b
a) — b) — )T d) —
)= )= )5 )=
sin~1(sin5) > x2 — 4x holds if
a)x=2-V9-2m b)x=2+vV9-2m
Jx>2+V9-2m dxe(2-V9-2m2+V9—-2n)
The sum of the solutions of the equation 2sin"1vx2 + x + 1 + cos 1 Vx2 + x = %ﬂ is
a)o b) -1 a1 d) 2
—1(_xcosb \ —1( cos@ .
The value of tan (—1_x sine) cot (_x—sine) is
a) 26 b) 6 c) /2 d) Independent of 6
Ifasinlx —bcos™ x = ¢,thenasin™l x + b cos™! x is equal to
b b— T b —b
2) 0 b) mab + c(b — a) 0k a) mab + c(a — b)
a+b 2 a+b
_nm -1 (tanx —1( 3sin2x Y.
Ifx € ( > 2), then the value of tan ( " ) + tan (—5+3 o Zx)
a) x/2 b) 2x c) 3x d) x
The value of sin™? (cot <sin‘1 /¥ + cos™! % + sec™! \/7)) is
a) 0 b) % J g d) None of these
The value of x which satisfies equation 2 tan™! 2x = sin™?! % is valid in the interval
1 1 11
: O I e
) |5, ) (—o0 -3 9 [-1,1] -3
1 (1-x2 n
If |cos (sz) <, then
1 1 1 1 1 d) None of these
a xe[——,— b xe(——,—) c xE(O,—)
A RENE BN NG
o1 ﬁ-ﬁ) .
7= Sin (—m is equal to
T T
a) tan~(vn) — " b)tan~!(Vn+1) — " c) tan~1(v/n) d) tan~}(vVn + 1)
_ sT\\ . .
cos™?! (cos (T”)) is given by
5t 3 - d) None of these
a) — b) — c) —
)= I )~
Iftan~! aT” +tan 1 EE = %, then x2 =
a) 2v/3a b) V3a c) 2v/3a? d) None of these
The value 2 tan™?! [ /a—_btan Q] is equal to
a+b 2
acos@ +b a+bcosb acos® b cos 6
Do (ame) Vo G 90 mrems) Vo (resat)
) cos a+bcosb ) cos acosf +b ) cos a+bcosH ) cos acos@ +b

Iftan"lx +tan 'y +tan"1z = g, then
a)x+y+z—xyz=0 Db)x+y+z+xyz=0 cJxy+yz+zx+1=0 d)xy+yz+zx—1=0
If2tan~tx = + tan‘l( 2), then

1-x

a)x>1 b)x <1 c)x>-1 d-1<x<1
If x takes negative permissible value, then sin~! x is equal to

a) cos 141 —x2 b) —cos™14/1 — x2 c) cos lyx2 -1 d)mr —cos™1y1—x2

1 V1—x2

2x

The solution set of the equation sin™*v1 — x2 + cos™! x = cot™ — - sinTlx is
a) [-1,1] — {0} b) (0,1]U {-1} o) [-1,0)U {1} d) [-1,1]

If sin~" a + sin™' b + sin~! ¢ = 7, then the value of ay/(1 — a2) + by/(1 — b2) + ¢,/ (1 — c2) will be
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

1 1
a) 2abc b) abc c) —abc d) §abc

2

271/ L n/ L
If2 /sin7'x — 2(a + 2)2 /sin~'x 4+ 8a < 0 for at least one real x, then

1 1
a)§Sa<2 b)a <2 c)a€R—{2} d)ae[O,g)U(Z,oo)
The number of integral values of k for which the equation sin™! x + tan~'x = 2k + 1 has a solution is
a)1 b) 2 c)3 d) 4
The value of tan(sin~*(cos(sin~* x))) tan(cos 1 (sin(cos ™! x))), where x € (0, 1), is equal to
a)o b) 1 c) -1 d) None of these
If cot‘lg > %, n € N, then the maximum value of n is
a) 6 b) 7 5 d) None of these

- 2m .
m—qtan 1 (m) is equal to

a1 n?+n b tan-1 n?—n a1 nf+n+2 d) None of these
a) tan n?+n+2 ) tan n?—n+2 ¢) tan n?+n

tan(%+%cos 1 )+tan(———cos 1 ),x;tO,isequalto

2
a) x b) 2x o= d) None of these
x
The number of solution of the equation sin™! x + sin™*(1 — x) = cos ' x is
a)l b) 0 c) 2 d) None of these
Ifcos™ x + cos™ 'y + cos™! z = &, then
a)x?+y2+z2+xyz=0 b)x2+y?+z2+2xyz=0
A)xl+y?+z24+xyz=1 d)x?+y?2+z2+2xyz=1
If [cot™! x] + [cos™! x] = 0, where [-] denotes the greatest integer function, then the complete set of values
of x is
a) (cos1,1] b) (cos1,cos 1) c) (cos1,1] d) None of these
Ifsin"!(x — 1) + cos™*(x — 3) + tan~! (Z_sz) = cos~ ! k + m, then the value of k is
1 1 1 N fth
a) b) ¢ — d) None of these
) N
sinT!(3x —2 —x2) + cos 1 (x? —4x +3) = E can have a solution for x €
3++/5 3—+/5 d) None of these
a) [1,2] b)( > 2+\/‘> c)< z ,2—\/§>
0s™(cos(2 cot™*(¥2 — 1))) is equal to
T 3
a)vZ -1 b) — 9 = d) None of these
If 2sin™!x = sin"(2x+/1 — x2), then
1 1 1 d) None of these
a)[-1,1 b) |- —=.1] - ==
Range of f(x) = sin™!'x + tan" 1 x + sec™ ! x is
m 3w i 37‘[ w 3w d) None of these
a) EaE ) C) e
4" 4 4" 4
The value of x for which sin| cot 1(1 + x)] = cos(tan™1 x) is
1
! b) 1 0 a L
2 2
-1 2x .
Range of tan (1+x2) is
T T T T T
) [-7.7] b) (-3.3) J(-337 d) 73]

Ifsin~?! (;) + sin™?! (72) = g, then x is equal to
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51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

7 4 0 13 13
a) — b) = d) —
)13 3 7
Ifcos™tx — cos‘lg = q, then 4x2? — 4xy cos a + y? is equal to
a) 4 b) 2sin? a c) —4sina d) 4sin’«a
2
The number of solution of the equation cos™? (1;; ) —cosTlx = % + sin~1 x is given by
a) 0 b) 1 J 2 d)3
The value of sin~1(cos(cos*(cos x) + sin"1(sinx))), where x € G n), is equal to
s b g
a) > )-m om ) >
.2
Ifx; = 2tan™! (g),xz =sin™?! (%), where x € (0, 1), then x; + x;, is equal to
a)o b) 2 amn d) None of these
Ifcot™x +cot™ly +cot™tz = %,x, y,z > 0and xy < 1, then x + y + zis also equal to
1 1 1
a) +- 5 + 2 b) xyz c) xy +yz+zx d) None of these
tan~?! [ﬁ] is equal to
2) T X r c ( s 371)
2 27T
T X
b)z—z,forx € (—— —)
0 T X ¢ c ( s 571)
7 5o forx
s
d)z—z forx € (—— ——)
P 2a -1 2b _ -1 .
If sin (1+a2) + sin (1 bz) = 2tan" ' x, then x is equal to [a, b € (0,1)]
—b b b +b
a) = b) J 42
1+ab 1+ab 1—ab 1—ab
If cot™ 1(\/cos a) — tan™*(+/cos a) = x, then sin x is
a
— 2 & —
a) tan? > b) cot 5 c) tana d) cot >
1 () _ tan-t (22) 4
tan (y) tan (x+y) is
T T /4 3
a)E b)g C)Z d)—or—T
Ifsinx =0 + fandsin"!y = 8 — B, then 1 + xy is equal to
a) sin? 6 + sin? B b) sin? 6 + cos? c) cos? @ + cos? 6 d) cos? @ + sin? B

The value of 2 tan™1(cosectan™! x — tan cot™! x) is equal to

1
a) cot™lx b) cot™?! p ¢) tan~lx d) None of these

The value of tan (% cos™1 (g)) is

1 d) None of these
SERAE b) 3+ V5 )3 (3-8) )
IfA=tan™?! (%) and B = tan™?! (Z;FK) then the value of A — B is
a) 0° b) 45° c) 60° d) 30°
The value of the expression sin™! (sm —) + cos™! (cos —) + tan™ (tan ) + sin"1(cos 2) is
2) 17_7'[ 3 b) —2 ) T, d) None of these

o 4 1 ) .
The Value of Ypl,tan (—1+r+r2 is equal to
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

T 3 T d) None of these
a) > b) T ) 2
The value of cos (l cos™t l) is

2 8

3 3 1 1

a) — b) — - c) — d) =
) 4 ) 4 ) 16 )4
If x € [-1,0), then cos™1(2x? — 1) — 2sin~ ! x is equal to
a) —= b) 03" d) -2
> T - T
_1(1-x? _1 (1-x2%\ .

If x € (0,1), then the value of tan™! ( Z;C ) + cos™?! (1+§2) is equal to

r b) Zero n
a) > ) > dn
If f(x) = sin™! (gx — %\/1 — xz), —% < x < 1, then f(x) is equal to

1 T T

a) sin~?! (E) —sin~i(x) b)sin"lx-— Z c) sin"lx + Z d) None of these
The number of solutions of the equation tan (1 + x) + tan™*(1 — x) = %is
a) 2 b) 3 a1 d)o

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

-1 L gipm1 25
tan (cos 555~ Sin «/ﬁ) is
v 29 3
a) V29 b) =2 g3 d) —
3 3 29 29
1 2x _1 (1-x2 _1( 2x T .
If3sin~! (sz) —4cos™t (1+x2) + 2tan™? (1_x2) = -, where |x| <1, then x is equal to
1 1 3
a) — b) —— c) V3 d_>2
)\/§ ) NG ) ) 2

Complete solution set of [cot™! x] + 2[tan™! x] = 0, where [-] denotes the greatest integer function, is
equal to

a) (0,cot1) b) (0,tan 1) c) (tan1, ) d) (cot1,tan1)
2

There exists a positive real number x satisfying cos(tan™! x) = x. Then the value of cos™? (%) is

s s 2 41
a) 10 b) T c) < d) <

-1
?_,tan™! (1+222r_1) is equal to
s s

a) tan~1(2") b) tan"1(2") — 7 c) tan~1(2"*1) d) tan~1(2"*1) — "
The number of real solutions of the equation tan™! Vx2 — 3x + 2 + cos 1 V4x —x2 —3 =mis
a) One b) Two c) Zero d) Infinite
The number of real solutions of tan™? \/x(x + 1) +sin"!Vx2 + x + 1 = 1/2 is
a) Zero b) One c) Two d) Infinite
Iftan~!(sin?@ — 2sin6 + 3) + Cot‘l(Sseczy +1) = %, then the value of cos? 8 — sin 8
is equal to
a)o b) -1 a1l d) None of these

. . b4 1+xt4+y* .
Ifsin"lx +sin~ty = - then Toaiyrey IS equal to

1
a) 1 b) 2 9 > d) None of these
-1 (4 -1(2)];

The value of tan [cos (5) + tan (3)] is

6 7 16
a) = b) — Q= d) None of these

17 16 7
For the equation cos™! x + cos ™! 2x + m = 0, the number of real solution is
a)l b) 2 c)o0 d) o
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

The principal value of sin™! (sin %n) is

2 2 4
a) — r b) il ) il d) None of these
3 3 3
The range of values of p for which the equation sin cos™*(cos(tan™! x)) = p has a solution is
1 1 1
(L L Mo o (%) o
' (~55) )10,1) ) (5 ) (-11)
Ifu = cot™!vtana — tan~ ! vtan q, then tan G - g) is equal to
a) Vtana b) v/cota c) tana d) cota
1 1 1
If3tan~? ( ) —tan~!— = tan~!=, then x is equal to
2+43 x 3
a) 1l b) 2 c)3 d) V2
. g ((12=2)x?y |
The maximum value of f(x) = tan (—x4+2x2+3) is
a) 18° b) 36° c) 22.5° d) 15°
The value of sin(2 sin~1(0.8)) is equal to
a) sin 1.2° b) sin 1.6° c) 0.48 d) 0.96
The values of x satisfying the equation sin(tan™! x) = cos(cot™(x + 1)) is
1 1 . .
a) > b) — > IVI-1 d) No finite value
Iftan~ 2= = ltan~1 x, then x is equal to
14x 2
a)l 1 d) None of these
b) V3 c) —
)V3 )5
If f(x) = x1 +x° —x” + x3 + 1and f(sin"!(sin 8)) = a, a is a constant, then f(tan~(tan 8)) is equal to
a)a b)a -2 ca+?2 d)2-«a
Ifcos™ /p+cos™t J1—p+cos~t /1—¢q= 3% then the value of q is
a) 1 b) L c) ! d) !
V2 3 2
The principal value of sin™1(sin 10) is
a) 10 b) 10 — 3@ c) 3r—10 d) None of these
3 1 _ 3 1 _ .
The value of%cosec2 (Etan L %) + %secz (Etan L (g)) is equal to

a) (a — B)(a? + p?) b) (a + B)(a? — p?) o) (a + p)(a? + p?) d) None of these
The least and the greatest values of (sin"! x)3 + (cos™! x)3 are

2) —_ﬂ’z b) —_713 n_3 0 n_3 E d) None of these
22 8 '8 32’ 8

The number of real solutions of the equation V1 + cos2x =2 sin"!(sinx),—nm < x <m,is

a)o b) 1 c) 2 d) Infinite

Which of the following is the solution set of the equation 2 cos™! x = cot™! (zi%) ?

a) (0,1) b) (-1,1) — {0} ) (-1,0) d) [-1;1]

The value of sec [tan‘1 Z%Z —tan~! %] is

a) 2 b) V2 ) 4 d)1

Sum of roots of the equation sin~*x — cos™' x = sin™1(3x — 2) is

a)3/2 b) 1 c)1/2 d) 2

If0 < x <1, then

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

a)m b) x ) xy 1+ x2 d) 1 + x2

100. The equation 3 cos™ 1 x — mx — g = 0 has
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101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

a) One negative solution b) One positive solution

c) No solution d) More than one solution
Iftan(x + y) = 33 and x = tan™! 3, then y will be

1
a) 0.3 b) tan"1(1.3) c) tan1(0.3) d) tan~! (ﬁ)

Multiple Correct Answers Type

If the equation sin™*(x? + x + 1) + cos 1 (Ax + 1) = %has exactly two solutions, then A cannot have the

integral value

a) -1 b) 0 1 d) 2
The value (s) of x satisfying the equation sin™! | sinx| = /sin~1| sin x| is/are given by (n is any integer)
ajnm—1 b) n conr+1 d) 2nm +1
If2tan™t x + sin™? 132 is independent of x, then
a)x>1 b)x < -1 0<x<1 d-1<x<0
Ifa<tan™'x + cot™'x +sin~!x < b, then

/s T
a)a=0 b)b=§ c)a=Z db=m
Which one of the following quantities is/are positive?
a) cos(tan!(tan4)) b) sin(cot™(cot 4)) c) tan(cos™(cos5)) d) cot(sin"1(sin 4))
Equation 1 + x2 + 2x sin(cos ! y) = 0 is satisfied by
a) Exactly one value of x b) Exactly two values of x
c) Exactly one value of y d) Exactly two values of y

Ifsinlx +sin~ty = gand sin 2x = cos 2y, then

a)_n_l_lnz b)_lnzn C)_n+1n2 d)_lnzn
=872 6a Y= 2762 12 T2 6 Y= 12 64 8

2cot™7 + cos™? (g) is equal to

44 125 4 44
a) cot™?! (m) b) cosec™?! (m) c) tan~?! (ﬁ) d) cos™?! ( )

If the equation sin™(x? + x + 1) + cos™!(Ax + 1) = %has exactly two solutions, then A cannot have the

integral value

a) —1 b) 0 1 d)2
If @, B(a < B) are the roots of the equation 6x? + 11x + 3 = 0, then which of the following are real?
a)cos™la b) sin~! B
c) cosec™la d) Both cot™* @ and cot™* 8
Ifa <tan"!'x+ cot ™' x +sin"!x < b, then
T T

a)a=0 b)b=§ c)a=Z db=m
If f(x) = (sin"1x)? + (cos~1x)?, then

2 2
a) f(x) has the least value of% b) f(x) has the greatest value ofs%

2 2
c) f(x) has the least value of% d) f(x) has the greatest value ofs%

The value of k(k > 0) such that the length of the longest interval in which the function f(x) =
sin~!|sin kx| 4+ cos1(cos kx) is constant is 7T /4 is/are

a) 8 b) 4 c) 12 d) 16
Ifz=sec™! (x + i) + sec™! (y + %), where xy < 0, then the possible values of z is (are)
8 7 9 21
a) — b) — ) — )
10 10 10 20
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a? a3

116. yf 5jn-1 (a ——+—+ ) +cosT'(1+b+b%+-) = %: then

3 9
2a -3 3a—2 3 2
a b = b b — C = d =
) 3a ) 2a Ja=3"35 Ja=35;
117. Which of the following is a rational number?
1 T 3
: -1 -1_ b Z o ain-12
a) sin (tan 3 + tan 3) ) cos (2 sin 4)
1 V63 1 V5
- _ . _1 - d - _1 -
c) log, <sm (4 sin™" — >> ) tan (2 cos™ 3 )
118. Which of the following quantities is/are positive?
a) cos(tan1(tan 4)) b) sin(cot™*(cot 4)) c) tan(cos~*(cos 5)) d) cot(sin~1(sin 4))
119.If @, f and y are the roots of tan™1(x — 1) + tan" ! x + tan™!(x + 1) = tan~! 3x, then
AJa+L+y=0 b)af + By + ya =-1/4
c)afy =1 d) |a — Blmax =1
2_
120. 1f o1 (%) > %,n € N, then n can be
a) 3 b) 2 c) 4 d)8
121.If tan™!'y = 4 tan! x, then y is infinite, if
a)x2=3+2V2 b)x2 =3-2v2 x*=6x2-1 d)x* =6x2+1
122. Which of the following is/are the value of cos E cos™! (cos (— MTn))] ?
7T AL 2T 3w
a) cos (— ?> b) sin (10) c) cos (?> d) — cos <?)
123. The value (s) of x satisfying the equation sin™! | sin x| = /sin~1| sin x| is/are given by (n is any integer)
ajnmr—1 b) nm cnm+1 d) 2nm +1

124.If cos™ ' x + cos ™ty + cos™1 z = m, then
a)x?+y2+z2+2xyz=1
b) 2(sin"tx + sin"'y + sin"1z) = cos™1x + cos™'y + cos™
Axy+yz+zx=x+y+z-—1

1 1 1
d)(x+—)+(y+—)+(z+—) =6
x y z
125. If a is a real number for which f(x) = log, cos™! x is defined, then a possible value of [a] (where [']
denotes the greatest integer function) is

1z

a) 0 b) 1 ) -1 d) —2
126.If f(x) = sin~! x + sec™! x is defined, then which of the following value/values is/are in its range?

a) —m/2 b) /2 amn d) 3m/2
127. Indicate the relation which can hold in their respective domain for infinite values of x

a) tan|tan"1 x| = |x| b) cot | cot™ x| = |x| c) tan"!|tanx| = |x| d) sin|sin~! x| = |x|
128. cos1 x + cos ™1 (g + %\/3 — 3x2) is equal to

T 1 T 1
S forxe|-1 b)3 forx € 0,3
a)3orx [2 ] )30rx 02
1 1 1 1

c)2cos lx — cos‘lz forx € [E' 1] d)2cos™1x —cos™?t 5 forx € [O'E]
129. To the equation 22¥/c0s™"x _ (a + %) 27/ €0s™'X _ g2 = () has only one real root, then

a)l1<ac<3 b)a=1 cJa< -3 d)a=3
130. 2 cot=1 7 4 cos™1 (g) is equal to

44 125 4 44
-1 b -1 ("= -1 d -1 (_)

) cot (117) ) cosec (117) ) tan (117) Jeos™ {173

131.1f S,, = cot™1(3) + cot™1(7) + cot™1(13) + cot™1(21) + --- n terms, then
5 T 4
a) Syp = tan_lg b) Seo = " c) S¢ = sin‘lg d) Sy = cot™1 1.1
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132.If tan~!'y = 4tan! x, then y is infinite, if

a)x2=3+2V2 b)x2=3-2/2 o) x*=6x%2-1 d)x* =6x%2+1
133. N N N 1N o _xN N2

If (sin™*x +sin"*w)(sin™ty + sin"'z) = 7%, then D = N N (Ny,N,,N3,N, € N)

Z'3 4

a) Has a maximum value of 2 b) Has a minimum value of 0

c) 16 different D are possible d) Has a minimum value of —2
134. 2tan"1(-2) is equal to

-3 3 T 3 3
a) —cos™! <?) b) —1r + cos™? = c) -3 + tan™?! (_Z) d) - + cot™? (— Z)

Assertion - Reasoning Type
This section contain(s) 0 questions numbered 135 to 134. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c¢) and (d) out of which ONLY ONE is
correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1

b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

135

Statement 1: 5 [cos‘1 (%) — sin™? (%)] is equal to 2—:

: 51
Statement 2 {x cos(cot™! x) + sin (cot™1 x)}? = =0

o1
1fx——5\/E
136

Statement 1: 1y, oquation sin~! x — cos ™ x = cos~! (?) has unique solution

Statement 2: T . <\/§>

2

=1 -1 T
sin" - x +Ccos” - x =—;Cos =—=
2 6

137

Statement 1:  (ogec? (g) + cos™! (g) —2cot™? (%) — cot™1(7) is equal to cot™1 7.

Statement 2: 1

sin"!x +cos™1x =

)

s
2
T

tan"lx 4+ cot™lx = >

)

)

x|

cosec™ ! x = sin~?! (

cot™1(x) =tan™? (—

R
N———

138
. 2
Statement 1:  pe golution of system of equation cos ™t x + (sin~1y )2 = % and
4 2
n

T
(cos™lx)(sin"1y)? = e is x = cos Tandy =+1,vpel
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139

140

141

142

143

144

145

146

147

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

AM = GM

2
The solution of system of equation cos™ x + (sin™1y)? = % and
4 2
. n . n
(cos™1x)(sin"'y)? = — isx = cos Tandy =+1,vpel

16
AM = GM

Principal value of sin~1(sin 3) can be 3 if we restrict the domain of f(x) = sinx

to [m/2,3m/2]

The restriction that the principal values of sin~1(sin x) is [— /2, —n/Z] is a matter of
convention. We could have allowed principal values [rr/2, 3 /2] without affection the
condition required for definition of inverse function

The value of tan™! G) +tan~?! (%) is%

Ifx >0,y > 0, then

x —x T
tan~1! (—) +tan~! <y ) =—
y y+x 4

Range of f(x) = tan™' x + sin™! x + cos™ x is (0, )

f(x)=tan"lx +sin"tx +cos™lx = % +tan"!x, forx € [—1,1]

sin~! (%) > tan~! (\/—1;)

sin"'x >tan"lyforx >y, Vx,y € (0,1)

_1(1+1>> _1<1+1)
cosec -+ — sec -+ —
2 V2 2 V2

cosec lx <sec lxifl <x <+2

Ifx <0,tan 'x +tan?! G) = g

i
tan"lx +cot™lx = E,Vx €R

Ifx <0,tan"1x + tan™?! G) = g

i
tan"lx 4+ cot™lx = E,Vx €R

Number of roots of the equation cot™ x + cos™! 2x + = = 0 is zero
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148

149

150

151

152

153

154

155

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Range of cot™! x and cos™! x is (0, ) and [0, ], respectively

s
in"12x +sin"13x = 3

:x=\/@only

Sum of two negative angles cannot be positive

cosec™? ( ) + cos™! (g) —2cot™! ( ) — cot™1(7) is equal to cot™1 7.

i1 -1 T
sin""x+cos T x =—,
2
-1 -1 r
tan " x +cot " x = E'
1 . (1>
cosec " x =sin” " |—
X

cot™1(x) =tan™? (

x|

)

3 1 T
an (3) oo ()=
an 4 + tan 5 1

Forx >0,y > 0,tan™! (5) +tan~! (g) = %

Principal value of cos™*(cos 30)is 30 — 97

30 — 9w € [0, ]

. . _ _1 (V3 . .
The equation sin~!*x — cos™! x = cos™! (?) has unique solution

T V3\ =
“1x =—=;cos™! <—> =z

=1
sin” ~ x + cos
2 2

Ifp>q>0andpr < —1 < gr, then

— —r
tan~?! (u) + tan™?! ( a ) + tan
1+pq 1+qr

tan"!x —tan"!y = tan~! (1

_1<T—P)=
1+rp

) forall x, y

Ifp>q>0andpr < —1 < qr, then

tan‘l(p q)+tan‘1(q )+tan‘1( p)zn
1+qr 1+rp

1+pgq
1. -1., — -1
tan™ x —tan™" y = tan~ (1+

) for all x, y

Let f(x) = sin™! (1-2:;2)

Statement 1:

'@ =-%
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156

157

158

159

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

. 2x 1
sin z|=m—2tan""x,Vx>1
1+ x5

tan [cos‘1 (i) —sin™?! (i)] is equal to ?

V82 V26
51
{x cos(cot 1 x) + sin (cot™ x)}? = 0

e 1
1fx—5\/E

The value of tan™! G) +tan~?! (%) is%

Ifx >0,y > 0, then

x —x
tan~! (—) + tan™?! (y ) =z
y y+x 4

Domain of tan™! x and cot ™! x is R

f(x) = tanx and g(x) = cot x are unbounded functions

. _1 . _1 T[
sin~ 2x +sin”" 3x = §

=>x = (%) only

Sum of two negative angles cannot be positive

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, q, 1, s) in columns II.

160.

Column-I
A 2 1
@ (sin"'x)? + (sin"1y)? = - (p)
>x3+y3=
(B) (Cos_l X)Z + (COS_1 _’y)z = 2112 (q) )
= x5 +y°
C - a0
( ) (Sin—l x)Z(COS—l y)Z - T = |x _ yl ( )
(D) Isin"*x —sin"'y|=m=>xY (s) 2
CODES:
A B C D
a) q r,S p q

Column- II

Page|12



b) q,r,s q r,S p

c) p q.r,s q r,s
d) r,s p q,r,s q
161.
Column-I Column- II
— cin-1 -1 -1, Vi /)
(A) Rangeof f(x) =sin"*x+cos™ x+cot™" xis (p) [0’5) U (E’n]
(B) Rangeof f(x) =cot™'x +tan™1x + (@ [E 3_7T]
cosec™ ! x is 2' 2
(©) Rangeof f(x) =cot™'x +tan"1x +cos™lxis (r) {0,m}
(D) Range of f(x) = sec™lx + cosec”tx +sin"tx (s) [3_7T ST
is 4’ 4
CODES:
A B C D
a) p q r S
b) r S p q
c) q r S p
d) s p q r
162.
Column-I Column- II
4 1
A) sin™1 =+ 2tan! 3= (p) m/6
@) .. —12 —1i —1§_ (@ m/2
sin 13+cos 5+tan 6=
© IfA=tan"! Zj\i and B = tan~! (2;\/_;), then (r) m/4
the value of A — B is
1 1
@) tan"!=+ 2tan"1= = ) =
7 3
CODES:
A B C D
a) q S p r
b) S r q p
c) p q r S
d) r p S q
163.
Column-I Column- II
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(A) sin"lx+x>0,for (p) x<0

(B) cos™lx—x>0,for (@ x€(0,1]
(© tan"lx+x <0, for (r) x€[-1,0)
(D) cot™lx+x >0,for (s) x>0
CODES:

A B C D
a) P,r q.r,s q r
b) q r p.r qr.s
c) r q qr,s p.,r
d) qr.s p.r r q

164.
Column-I Column- II

(A) x € [m,2n] = |tan~(tanx)| can be (p) |x—2mx|
(B) «x € [m,2n] = |cot™*(cotx)| can be (@) |x—m|
(©) x € [-m, ] = |sin~(sinx)| can be (r) x|
(D) x € [-m, ] = |cos™*(cos x)| can be (s) Ix+m|
CODES:

A B C D
a) Qrs pr p.q q
b) q P p.r qQr,s
) pq q qr,s pr
d) pr qr.s q p.q

165.
Column-I Column- II

(A) cos™'(4x® —3x) =3cos !x,thenxcantake (p) [1/2,1]
values

(B) sin™!(3x —4x3) = 3sin"!x,thenx cantake (q) [—1/2,0]
values

(©) cos '(4x3® —3x) = 3sin~! x, then x can take (1) [0,v3/2]
values

(D) sin~'(3x —4x3) = 3cos !x, then xcantake (s) [0,1/2]
values

CODES:
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a) p q.s r,s I,S
b) r,s p q,s r,s
c) q,s r,s p q
d) q q,S q,s r,s

Linked Comprehension Type

This section contain(s) 15 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 166 to -166

n

n
Xy — Ty
z tan~1! (—1 _1|_ r-1 ) = Z(tan‘l x, —tan~1x,_;)
Xr—1Xr
=1

r=1
=tan"lx, —tan"lx,, Vn €N
On the basis of above information, answer the following questions:

166. The sum to infinite terms of the series

1 2 2n-1
tan~1 (g) +tan™! (5) +...+tan? (W) +...is

T
a) b) > am d) none of these

NS

Paragraph for Question Nos. 167 to - 167

f(x) = sin{cot™(x + 1)} — cos (tan~1 x)
And a = costan~!sincot™! x
On the basis of above information, answer the following question:

167. The value of x for which f(x) = 0 is
1 b) 0 1 d) 1

a)—i

Paragraph for Question Nos. 168 to - 168

n n

X1 — Tp—
r—14r

r=1 r=1
=tan"lx, —tan"lx,,Vn €N
On the basis of above information, answer the following questions:

168. The sum to infinite terms of the series

1 2 2n-1
tan~1! (5) +tan~?! (6) +...+tan7 ! (W) +...is

a)

s
b) > aomn d) none of these

NS
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Paragraph for Question Nos. 169 to - 169

f(x) = sin{cot™(x + 1)} — cos (tan~1 x)
And a = costan"'sincot™ 1 x
On the basis of above information, answer the following question:

169. The value of x for which f(x) = 0 is

0L b) 0 1
2

Paragraph for Question Nos. 170 to - 170
Forx,y,z,t €ER,sin"'x +cos ™ty +sec’lz>t?—V2nt+3n
170. The value of x + y + z is equal to

a)l b) 0 c) 2
Paragraph for Question Nos. 171 to- 171
ax + b (sec(tan™'x)) = cand ay + b (sec(tan"ty)) = ¢
171. The value of xy is

2ab C2 _ b2 C2 _ b2
a) b)——
a? — b2 a? — b2 a? + b2

Paragraph for Question Nos. 172 to - 172

2
Consider the system of equations cos™ x + (sin™1y)? = % and (cos™! x)(sin™?!

172. The value of p for which system has a solution is
a) 1 b) 2 o0

Paragraph for Question Nos. 173 to - 173

Letcos™1(4x3 —3x) =a+bcos 1 x

173. 1t x € [— %, —1), then the value of a + bm is
a) 2m b) 3w agrm

Integer Answer Type

d)1

d) -1

d) None of these

4
y>2=",p€zZ

16

d) -1

d) —2m

174.1f x = sin"*(a® + 1) + cos™*(a* + 1) —tan"1(a? + 1) ,a € R, then the value of sec? x is __

4 6 8
175. Number of values of x for which sin~? (xz - x? + % ) +cos~! (x4 — % +

—) = g, where 0 < |x| <
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176.
177.

178.

179.

180.

181.

182.

183.

184.
185.

186.

187.

\/§, is
Iftan~! (x + E) —tan~?! (x - E) = tan~12 then the value of x* is

X X X
Let cos™1(x) + cos™1(2x) + cos~1(3x) be m. If x satisfies the equation ax3 + bx? + cx — 1 = 0, then the
valueof (b —a —c¢)is
If the area enclosed by the curves f(x) = cos™(cos x) and g(x) = sin"!(cos x) in x € [97/4, 151 /4] is
am?/b (where a and b are coprime), then the value of (a — b) is
If0 < cos™'x <1land1+sin(cos™!x) + sin?(cos™! x) + sin3(cos~! x) + +++ 00 = 2, then the value of 12x2
is
Number of integral values of x satisfying the equation tan~1(3x) + tan~1(5x) = tan"1(7x) + tan"1(2x) is

The solution set of inequality (cot™! x)(tan™! x) + (2 — g) cot7'x—3tan"lx -3

(2 - g) > 01is (a, b), then the value of cot ™ a + cot™1 b is

If the roots of the equation x3 — 10x + 11 = 0 are u, v and w. Then the value of 3cosec? (tan™1u +
tan—7Zv+tan—1wis
If range of the function f(x) = sin"'x + 2tan™! x + x? + 4x + 11is [p, q], then the value of (p + q) is

If the domain of the function f(x) = /3 cos~1(4x) — 7 is [a, b], then the value of 4a + 64b is
Absolute value of sum of all integers in the domain of f(x) = cot™/(x + 3)x + cos *Vx2 +3x + 1 is
24

If n is the number of terms of the series cot™1 3, cot™17,cot™1 13, cot™ 21, ..., whose sum is%cos‘1 (E)

then the value of n — 5 is
The least value of (1 + sec™! x)(1 + cos™1 x) is
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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)

5)

=2l o N o T — o o T o T = I < o SR o B DR PR - B o B — VR o B - B VR o B VR PR — o o I = P o}

o
o ©

a,b,d

2)

6)

10)
14)
18)
22)
26)
30)
34)
38)
42)
46)
50)
54)
58)
62)
66)
70)
74)
78)
82)
86)
90)
94)
98)
1)

4)

6)

VR W VR V. T - Y o W - Y R - Y R - Y S - Y - S -C R VR -CRE — VR — R Y- VK VR 9

a,c,d
a,d
a,c

3)

7)

11)
15)
19)
23)
27)
31)
35)
39)
43)
47)
51)
55)
59)
63)
67)
71)
75)
79)
83)
87)
91)
95)
99)
2)

7)

o 0T o oTaTanT a0 a0 g T o T o oo

a,b,c

a,d

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)
3)

8)

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

9)
13)
17)
21)
25)
29)
33)
5)
9)
13)
17)
21)
25)
5)
5)
1)
5)

9)
13)

a,cd
a,d

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

b

b,c
a,b,d
a,cd
a,b,c

T T T = P U - I -
—

w e

)

SO R DN

10)
14)
18)
22)
26)
30)

1)
a

6)
10)
14)
18)
22)
1)

6)

6)
2)
6)
10)
14)

b,c,d 11)
c,d 15)
abd 19)
ab,c 23)
a,b,c,d 27)
a,b,d 31)
d 2)
a 7)
c 11)
a 15)
a 19)
d 23)
b 2)
a 1)
4 a

b 7)
3 3)
9 7)
4 11)
1

a,d

a,c

a,c

a,b

a,d

a,b,c

=PRI = P = P = P [

V]

N = O T

12)
16)
20)
24)
28)
32)
3) d
8)

12)
16)
20)

24)
3)

LT AN A

2)

<)

8)
4)
8)
12)

wu1waa
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2.INVERSE TRIGONOMETRICE FUNCTIONS

: HINTS AND SOLUTIONS :

1

()

Lettan™12 = a = tana = 2
andcot™'3 =8 = cotf =3

sec?(tan™! 2) + cosec?(cot™1 3)
= sec? a + cosec?
=1+tan’a + 1+ cot?p

=2+(2)?+@3)2=15

(d)

I l}m cos(tan™!(sin(tan" ! x)))
X|— 00

= cos(tan~'(sin(tan~" 0)))

= cos(tan~!(sin(m/2)))

= cos(tan™1(1)) = cos(m/4) =

ol

(a)

sin1(sin 12) + cos~*(cos 12)
= sin~1(sin(12 — 4m))
+ cos ! (cos(4m — 12))

=12—-4n+4n—-12=0

(b)
Since sin"'x +sin"!'y+sin"lz=n

-1

~sinlx+sin"ly =m—sin"lz

= sin™?! (x\/l —y2 41— xz) =1 —sin"1(2)

= x1—y2+ y\/l — x2 = sin(m — sin~1(2))
=sin(sin"1z) =z

= x2(1—y?) =2z%+y?(1 — x%) — 2zyJ1 —x2
= (x2 — y? — 72)?
= 4y2z2(1 — x?)

— 2x%y? — 2x%z% 4+ 2y?z?
— 4y222 _ 4X2y222

= x* +y* 4+ z*

>xt+yt+zt+ 4x2y222
=2(x%y? + y?z2 + z%x?) =K
=2

(d)

V1 —sinx ++v1 +sinx
cot™ !
V1 —sinx —v1 +sinx

'(\/1—sinx+\/1+sinx)]
(\/1—sinx—\/1+sinx) |
= cot™?!
(\/1—sinx+\/1+sinx)|
_(\/1—sinx+\/1+sinx)J
B t_l_(1—sinx)+(1+sinx)+2\/1—sin2x
- (1—-sinx) — (1 + sinx)
R [2(1 + cos x)
=cot™ ! |——=
—2sinx
2 cos?(x/2) x
= cot |- = cot~1 (= cot=
€ [ 2sin(x/2) cos(x/2) co ( co 2)
X X
R | X\ X
= cot [cot(n 2)] T >
(@)
T 1 2(x®> +5|x|+3) -2
g 08 o8 x%2+5|x|+3
= cotcot™ 1(—— )+E
2
T ’ 4 2 _ 2 2+7‘[
2 x245|x|+3  9x| 2
= |x|?—4]x| +3=0

x| =1,3=>x=241,43

(b)
Let x = sin6 and v/x = sin ¢, where x € [0,1] -
0,¢ €[0,m/2]

=60 - ¢€[—n n]

22

Now, sin™!(xvV1 — x — VxV1 —x2) =
sin_l(sin 0 /1 —sin? ¢ —sin¢ V1 — sin? 0)
= sin~1(sin @ cos ¢ — sin ¢ cos A)
=sin"lsin(@ —¢p) =0 —¢
= sin™(x) — sin"!(Vx)
(b)
2

2
X Z
Wehave Y2 _Y - _ Y <«
xr  r?2 x?2+y%4z2
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10

11

12

= tan™! (g) +tan™?! (g) +tan™?! (i—i)

xy n vz
oo o xz
=tan™' | F—5757 | + tan™! (—
1- 2% yr

Zr Xr

y(x%+z2%)
E— Xz
=tan"!| %5 |+ tan? (—)
re=y yr
T'Z
yr(x?+z?)
— Xz
=tan™!| —"*—< | +tan™! (—)
(x% + z2) yr
T Xz T
= tan™! (y_) + tan~! (—) =
Xz yr 2
(o)

2T
tan"lx+2cot™lx = 3

1 n 1
=>tan "x =2 (5— cot™ x)

=2 <g - (g —tan~?! x))
=2 (—% +tan?! x)

i i
:tan‘1x=§ =>x=tan§=\/§

(d)

sinT1(x? —4x + 6) + cos 1(x%? — 4x + 6)
=sin71((x — 2)? +2)
+cos™H((x —2)? +2)

(x —2)2 + 2 > 2, for which sin™! x and cos ! x

are not defined

()

Expanding, we have

(tan™1x)3 + (tan™! 2x)3 + (tan™! 3x)3
=3tan 'xtan~!2xtan~!3x

)

13

14

15

16

=tan! (%) —tan~! <—\/§ — ﬁ)
2 1++6

(1
= tan (ﬁ)
— [tan™1 V3 — tan~1 V2]

1
= (tan‘1 — +tan?! \/f) —tan~1v3
V2
mom.m
2 3 6
(b)
-1 x2+x3+ + cos™1 | x?2 X4+x6
sin™  x — 3 cos x >
m
)
x*  x®
:>cos‘1<x2——+— )
2
T x? N x3
=3 sinT!| x >t
X2 3
= -1 e —— —_—
CoSs (x > + 4>
(0)

sin"lx =2sin"la

1

T - Vs
Now—ESsm xS;

T[<2__1 <F
> ——-<2sin""a<sz
2 2

= —— < sin 1a<E
- 4
1 1 1
> —<as— >la<—=
2 2 2
(b)

The given equation is ax? + sin™1((x — 1)? +
1+cos—1x—12+1=0

Now,—-1<(x—1)?+1<1=>x=1

So,wehavea+%= 0=>a= —%
(b)
¢ [7‘[+1 _1a]+t [n 1 _1(1]
an |2 +-cos™ an |2 —cos™
Leticos 1% =9 = cos28 =2
2 b .
Thus, tan [E + 9] + tan [E — e] _ 1#tand , 1-tano
4 4 1-tanf 1+tan@
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17

18

19

1+4+tan’0 +2tanf + 1 4+ tan?6 — 2tan

(1—tan28)
_2(1+tan*#) 2 2 2b
~ 1—tan?260  cos20 (a/b) a
(d)
37‘[<5<57T
2 2

= sin"1(sin5) =5 — 2@

Given sin~(sin5) > x? — 4x

>x2—4x+4<9-2m

>((x—-2)?%<9-2r

> —V9-2r<x-2<V9-2m
—V9-2m<x<2+\V9-2m

(b)
0<x?+x+1<1and0<x%?+x<1

~x=-1,0
Forx = —1

3n
L.H.S.=2sin"11 4 cos™10 = >

«~ x = —1is a solution

3n

Forx =0,L.H.S.=2sin"'1 +cos 10 = ”

Therefore, x = 0 is a solution and sum of the
solutions = —1

(b)
. _1( x cos 6 ) t‘l( cos 6 )
an ——— ) —co _
1—xsin@ x —sin@
) _1( x cos O )
= tan _—
1—xsinf
_q (X —sinf
— tan (—)
cos 6
x cos 6O _x—sin@
_ -1 1—xsin @ cos 6
= tan 1 +( x cos 6 )(x—sinB)
1-xsin@ cosf@
xcos?60 —x +sinf +
— tan-1[ —x*sinf — xsin® 6

cos@ — xcosBsinf +
x2cos @ — x cos @ sinb

20

21

22

can-1 —xsin? 0 + sin@ + x? sin@ — x sin®f
= tan
cos O — 2x cos O sin @ + x2 cos 0

can-1 —2xsin? @ + sinf + x?sin @
= tan
cos O — 2x cosOsinf + x2 cos 0

R sin@ (—2xsin 6 + 1 + x?)
- cos @ (1 — 2xsin 8 + x2)
=tan"!(tanf) = 0

(d)
asin"'x —bcos™'x =c
Wehavebsin"!x+bcos™tx = %" N
(a+b)sin"x =b7”+c
=>sin"lx =
a+b
1 mab + c(a — b)
=>costx =
a+b
(d)
tan-1 (tanx) +t _1( 3sin2x )
an an e —
4 5+ 3 cos 2x
tanx
= tan"~
6tanx
___1+tan?x
+tan- 3(1 T 3(1—tanZx) x)
T 1+tanZx
tan-1 (tanx) tt 1( 6tanx )
= tan an
8 + 2 tan?
_, (fanx ,( 3tanx
= tan ( ) + tan~ ( 5 )
4 + tan
tanx 3tanx
— tan-1 4+tan2 tanx 3tanx
{_ _3tan?x 4 4 +tan?x
4(4+tan2 x)
_, (16tanx + tan®x
= tan
16 + tan? x
=tan " !(tanx) = x
(@)
We have sin™? (cot <sin‘1 /# + cos™? ? +

ec12)
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23

24

25

V3
) + cos‘IT

=sin?! <cot (sin‘1 (ﬁ 1
2V2

)

Hcot(15° + 30° + 45°)]

+ cos

=sin~
= sin"1(cot(90°)) = sin~1(0) = 0

(d)

4x
2tan~12x = sin~?!

1+ 4x2

= 7T<2t 12 <z
5 S 2tan™ 2x < -

(b)
We have
L [(1—x? T T f1—x*
cos™ (T2 <§=>—§<cos T o7
<Tl.'
3
S 0scos it T L 1o
=0 T X2 S3 T S T a2

1
>1+x2<2(1—-x%<2(1+x?) =>0£x2<§

I
BT
()
Sin_1<ﬁ—m>_ <\/_ F)
Jrir+1) B r(r—1)

N
ﬁZsm < r(r+1)>

= Z(tan‘l Vr —tan~r — 1)
=
=tan"1/n

26

27

28

30

(b)

cos™ 1 (cos S—H) = cos~! (cos (Zn - 5_n)>
4 4

_ _1( 371)_371
= cos™"{cos ) =—

()

. . . _1 a+x —1 a—Xx s
Given equation is tan™?! — +tan 1 ===

a+x a—Xx
[ e \_T
o\ _axex )T

a a
2a? . T 1 2 — 9 /32
— =tan—-=—=x% = a
x? 6 /3
(a)
2tan~?! a_bta g
+b 2
1-— (a__b)t 27
= cos™! ZJ_“II; 22 [ 2tan"1x
1+ (q) tan< —
L 1-x?
S TR
(@ + b) — (a — b) tan? &
_ -1 2
= cos =
(a+b)+ (a—b)tanzg
. -a(l—tan )+b(1 +tan2§)
= COS~
9
2 —tan2?
(1+tan )+b(1 tan 2)
(1 tanze)
1 1+tan25
= cos 5 |
1—tan25 |
a+ b( 9>
1+tan25 J
_ _i[acos6+Db
- €08 la+ bcosB
(d)

1

Given thattan™'x + tan™ 1y + tan™1z = %

-1

= tan

x+y+z—xyz]_7r
2

1—xy—yz—xz
Hence,xy+yz+zx—-1=0

(@)

Lettan 1x = G,Where—§< ] <§ =>-—n1<
20<m
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31

32

33

Let§<29<rr =>%<0<§ :%<tan—1x<

ITox>1
2
>t ‘1< 2tanf )—t ~1(tan20)
an™! (T 7 ) = tan™" (tan
=tan"'(tan(20 —m)) =26 — =
=2tan"lx—7m
(b)

Ifx < 0,thensin"tx < 0butcos™1v1—x2is
always positive

So,sin"1x = —cos™1V1 — x2

=>x€[-1,0 uU{1}

(@)

Letsinla = A,sin"1bh = Bandsinlc=C
= sind =a,sinB =b,sinC =c¢

andA+ B+ C =m = sin24 + sin 2B + sin 2C
4sinAsinBsin C (i)

= sinA cosA + sin B cos B + sin C cos C
= 2sinAsinBsinC

= sinA+/(1 —sin? A) + sinB /(1 —sin? B) +
sin C V1 —sin?C = 2sinAsin BsinC (i)

= a/(1—a?) + by/(1 = b2) + c/(1 = ¢?)

= 2abc

1
\/i’

, _ 1
Trick: Leta = b—ﬁ,c—l

ThenavVl —a?2 + bVl — b2+ ¢Vl —c2 =

1 1 1 1
= /1‘E+Ti /1—5+1\/1—1_1

34

35

36

37

(d)
22m/snx _ 9(q +2)27/50 ¥ 4+ 8a < 0

(Zn/ﬁn_lx __4)(2n/ﬁn_1x__ Za) <0
Now 27/sin™"x ¢ (0, ﬂ U [4, )

Now for 27/sin'x ¢ (0, ﬂ, we have (2”/ sinTlx _

4<0

= 2m/sinTix _ 24 50

._1 1
= 2q < 2™/sin""x =>2a<Z

0< <1
= —
<a 3

Similarly, for 27/sinTMx €[4 00),a > 2, we get
1
ace€ [O,§> U (2, )

(b)
Given thatsin™!x + tan’x = 2k + 1
The range of the function sin™! x + tan™! x is

[—3n 3

T’T] [as both functions are increasing]

Therefore, the integral values of k are —1 and 0

(b)

tan(sin~1(cos(sin~! x))) tan(cos ~*(sin(cos ! x)))

= tan (sin™? (cos (cos ™ V1 —x2)))

tan {cos ™ (sin (sin™ Y1 = x2))}

= tan (sin™*y/1 — x2) tan (cos™* Y1 — x?)
= tan(cos ™! x) tan(sin~ x)

= tan(cos~ ! x) tan(m/2 — cos ! x)
= tan(cos ! x) cot(cos™1x) =1

()
n

cot™1—>

3
ol

n s - . . .
= — < cotz [as cot™! x is a decreasing function]

:%<\/§ =>n<V3m = n <546 = maximum

value of n is 5
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38

39

40

(@)
We

n -1 2m ) —
have }7,_; tan (—m4+m2+2

m_itan™! ( 2m )
m=1 1+(m2+m+1)(m2-m+1)

n

3 (M +m+1)—(m*-—m+1)
_ztan 1+(mM?2+m+1)(m?—-m+1)

m=1

m=1

[tan~t(m? + m + 1) —tan™1(m? — m + 1)]

=(tan '3 —tan"11) + (tan"'7 —tan"1 3)
+ (tan"'13 —tan"17) + -
+[tan"'(n?+n+1)
—tan"'(n? —n+1)]

=tan"!(n’+n+1)—tan"11
tan-1 n?+n
=tan ! | ————
2+n?+n

Forn — oo,sum = tan™1(1) = %

(o)
tan -+ 508 x) + tan (§ - o1 x)
an | +-cos™ x an | cos 1x

1 + tan G cos™ 1t x)

1 —tan G cos™1 x)

1 —tan G cos™ 1 x)

+ 1
1 + tan (E cos™1 x)

(1+tan( cos 1x))2+
(1—tan( cos 1x) :

)
1 —tanz( cos 1x)

1 + tan? ( cos lx

_ )

T (eos )
2 2

- cos(cos™1x) x

(9

We have sin™?! 1

x+sin™'(1—x)=cos 1x

= sin(sin™! x + sin"1(1 — x)) = sin(cos ! x)

2

Sxfl1-(1—x)2+yY1—-x2(1—-x)=y1—-x

41

42

43

> x/1—(1—x)2%=xy1—x2

1
>x=00r2x —x2=1-—x2 =>x=00rx=§
(d)

Given that cos™?! -1

x+cosTly+cosTlz=nm

= cos~(x) + cos™!(y) = m — cos™'(2)
= cos™* (xy —V1—x%/1- yz) = cos 1(—2)

sy —JA DAy =

= (xy +2) =1 —x)(A - y2)

Squaring both sides, we get x? + y? + z2 +
2xyz =1
Trick:Putx =y =1z= %50 that cos—1 % n

-11_

41
oS 1E+cos =1

N

(c)
[cot ™ x] + [cos™1x] =0

Ascos™tx,cot™lx > 0,[cot ™t x] = [cos™1x] =0
[cot™1x] =0 = x € (cot1,) (i)

[cos™'x] =0 = x € (cos1,1] (i)
Hence, from Egs. (i) and (ii), x € (cot1,1]

(©

sinTl(x—1)=>-1<x-1<1 20<x<2
os ! (x—3) 2-1<x-3<1 =22<x<4
ax =2

1 2

So,sin™1(2 — 1) + cos™ (2 — 3) + tan~ -

oslk+m

= sin"!1 + cos™1(—1) + tan"1(-1)

=costk+m
=>g+n—%=cos‘1k+n
=>cos‘1k=z=>k=i
4 V2
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44

45

46

47

48

49

(d)
sin}(—(x — D(x — 2)) + cos™((x — 3)(x — 1))
T

4

For x € [1,2] = sin"}(—=(x — 1)(x — 2)) €
[0,7/2)

and cos }((x —3)(x — 1)) € [/2,%] =no
solution in the given range

Also,—1<3x—2—-x?<1land—-1<x%—4x+

3<1 :2—\/§st¥

(9
cos(cos(2 cot"1(v2 - 1)))
= cos™*(cos(2(67.5%)))

3
= cos™1(cos(135°)) = 135° = T

(0)
2sin"1x =sin™? (Zx\/ 1-— xz)

Range of the right-hand angle is [—g,g]

T -
:—ESZSm x <

T

LR
>—<sin""x<-—
2 4

(o)
f(x) =sin"lx +tan"! x + sec™! x, clearly
domain of f(x)isx = +1

T 31

Thus, the range is {f (1), f(—1)}, i.e., {— —}

4’ 4

(d)

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

. ( 1 1 )
.oSIn| Sl T —/————
J1+(1+x2)

1
= cos (cos‘1 )
V1 + x2
1 1

= =
J1I+ (@ +x2) V1+x?
>14x24+2x+1=x%+1

= X=—=

2
(@)

50

51

52

53

2|x|

1+x2>2|x|= <1

x5 =2 x| 14+x2~

L 1< 2x <1 ot _1( 2x )E[nn]
=1+x2° S TR 4’4

(o)

. 45 5 .
Put sin 1;=A=>;=smA

12 12 T
sinl—=B=>—=sinB 2A+4+B=—
X X 2

i
= sind = sin(E—B) =cosB =+/1—sin?B

5 144 169 1
> — = —_—_— _—
x x? x?
= x2 =169 = x =13 [+ x = —13 doses not
satisfy the given equation]
(d)

We have cos™! x — cos™? %

=a
= X = cos (cos‘1%+ a)

= cos (cos_1 %) cosa

—sin (cos‘1 %) sina

=Xcosa— 1—y—zsina
2 4

= 2x =ycosa—sina\/4—7y2

=>2x —ycosa = —sinaw

Squaring, we get

4x? + y% cos?a — 4xy cosa = 4sin?a — y?sin? a

= 4x? — 4xy cosa + y% = 4sin®a

(b)
1+x%\ =«
cos™t ( o > =5 + (sin™'x + cos™1x)
(1 +x? 1+ x?
= COS =T = =COST
2x 2x
=—1=>x*+1+2x=0 =>x
=-1
(d)
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54

55

56

sin~*(cos(cos~1(cos x) + sin~1(sin x)))
= sin"(cos(x + ™ — x)) [as x

€ (n/2,m)]
T
=sin"1(cos ) = sin"1(-1) = -5
(<)
_ ot _1(1+x) dxn = sin-1 1—x?
x = 2tan~t (——) andx, = sin~t | 70—

2
=tan~! 1-x
2x

2(:3)

1+x _ -1 _
Nowa >1=x, =m+tan (—1_(1+x)2) =r+

1—Xx.
_q1 (1-x? _1 (1-x?
tanl( )=7T—tan1( )
—2x 2x

>x+x, =1

(b)

m
cot™lx +cot™ly +cot™lz = >

NS

S —tanlx+=—tan"ly +=—tan"!
— — an X — — an — — an 7z =
2 2 YTy

1

S>tan 'x+tanly+tanlz=nm

1

Stanlx+tan"ly=m—tan"lz

= tan(tan ! x + tan"!y) = tan(r — tan"! z)

Xty

= =
1—xy

>x+y+z=xyz

(@)
o[ €osx 1 _ sin[(7/2) — x]
tan™ [1 + sinx] = tan™ [1 + cos[(m/2) — x]]
[ 2sin[(3) - CG)]
1| _cOSL/4) = G/2)]
2 cos?[(m/4) — (x/2)]
T X\ T X
= tan 1tan<Z—E) =Z—§

2 4 2 2
3 X T
ﬁ__ —_—— —_—
4 2 4

57

58

59

:>__ p— —
4 2 4
m x 3m
ﬁ—_ — —_—
2 2 2
(d)

Since sin™? (%) =2tan " 'xforx € (—1,1)

._1( 2a )+ __1( 2b )—Zt 1
sin 1T a2 sin T2 " an~ " x

=2tan la+4+2tan"1h =2tan"1x

=>tan la+tan 1h =tanlx

X _1(a+b) can-1
= tan =tan " x
1—ab
a+b
> x =
1—ab
(a)
cot‘l(\/cos a) - tan‘l(\/cos a) =x
=>tan_1( ! )—tan_l(\/cosa) =x
vcosa
1
—— —Jcosa
-1 _
= tan " T cosa_x
Vycosa
St _41—cosa
anT T ——=x
2\/cosa
. 1—cosa
= tanx = —
2\Vcosa
2+/cosa
= cotx =
1—cosa
4 cosa 1+ cosa

(1-—cosa)? 1-—cosa

=>cosecx=\]1+

1—cosa 2sin*(a/2)

inx = = =tan®a/2
- sinx 1+cosa 2cos?(a/2) an”a/
()
x—
tan~!——tan~?! ( y)
x+y
1- x
=tan"l——t _1< G/ )>
1+ @/x)

Page| 26



60

61

62

63

1Y
X

N

x
=tan"1—+tan~
y

x X w
=tan 1=+ cot™1———
y 4

I
ST
|
INES
a1

(b)
Obviously, x = sin(@ + £) and y = sin(6 — )

=>1+xy=1+sin(@ + B)sin(0 — B)
=1+ sin? 6 — sin? B
= sin? 6 + cos?

(c)

2tan~1(cosectan™ ! x — tan cot ™! x)

= 2tan"![cosectan™ ! x
— tan cot™1 x]

V1 +x2}

=2tan~! [cosec {cosec‘1

o]
—tan~1{tan~? (—)}
x m

1+x2 1
=2tan~! ——|=2tan"!
x x ] x

_,[secd—1 )
= 2tan W] [putting x = tan 6]
. 28
_4[1—cos@ 1 251112;
=2tan™ " [———| = 2tan
sin 8

.0 0
2 sin—cos—
2 2

0 0
=2tan‘1tan§:2><—:9 =tan lx

2
(o)
Let cos™ 1 (?) = a.Then cosa = ? where 0 <
a<Z
2
@ _ [1-cosa _ [1=V5/3 _ [3—V5 _
Now, tan 3 = \/1+cosa - \/1+\/§/3 - \/3+\/§ -
(G5 105
9-5 2 (3 \/g)
(d)
tan(4 — B) = tanA —tan B
an " 1+tanAtanB
V3 x _ 2x—K
_ 2K-x 3K
- V3 x 2x-K
1+ 2K-x V3K

[V1+x2—1

|

64

65

66

B 3Kx — (2x — K) (2K — x)
_(ZK—x)\/§K+\/§x(2x—K)

_ 3Kx — (4Kx — 2x* — 2K? + Kx)
2v3 K2 — V3 Kx +2V3x2 — 3 Kx

2x% — 2Kx + 2K? 1
= = —=tan 30°
2V3x2—2V3Kx+2V3K?2 3
~A—B=30°
(@)
22 T
1 ety _ 1 N _Z
sin sm( 7) sin 51n(3n+ ) -
cos 1cos(sn)—cos 1cos(27r n)_n
3/ 3/ 3
) 1t(>t‘1t< Zn) 2m
n — = —— ) = — —
a an an ‘tan(m 7 7
T
sin 1cos(2)=§—cos lcos2==-2
Therefore, the required value = —g + g - 277T +
T
I_2
2
_ (-18+35)m 2_177‘[ )
B 42 T 42
(a)
) _1( 1 ) " _1( r+1—r)
an !|—— | =tan™'|——
147472 1+r(r+1)

=tan"1(r + 1) — tan"(r)

n

= Z[tan‘l(r +1) —tan™1(1)]

r=0

=tan"!(n + 1) — tan"1(0)

=tan"1(n+ 1)
= t _1< ) =t -1 — —
Z an™ {7 e an~ (o)
=0
(a)
Let cos™ 1! (%) = 6, where 0 < 6 < 1, then
leos71i=19
2 8 2
(1 1 1) 0
= - - = —
cos (5 cos™ 2] = cos -
Now, cos~ 12 =0 = cos@ =l s2l=2 5
8 8 2 16
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67

68

69

70

71

(2] 3
COS— =-—
2 4

(b)

cos™1(2x? —1) =2mr —2cos 1 x (asx < 0)

= cos 1(2x?—1) — 2sin"'x

=2mr —2cos 1x—2sin?

X

=2m —2(cos 1 x +sin"1 x)

=2 277,'_
= 4Tt 2—7'[
)

— -1 1—x2) -1 (1—x2)
Lety = tan (ZX +cos™ (12

Putx =tanf.Asx € (0,1),0 € (0, %) and
g— 20 € (0,7/2)

~y = tan"1(cot 20) + cos~*(cos 20)
s
— pan—1 z_
= tan (tan (2 29))
+ cos1(cos 26)

= 20 + 20 =<
2 * 2

(b)

Letx=sin9where—%£x§1:— <8<

ol
ISR

Then f(x) = sin™?! (g X — %\/1 - xz)

V3 1
=sin™?! (7 sin@ — Ecos 9)

= sin~* (sin (6 — %))

ot o-Te()

)

T
tan"'(1+x)+tan (1 —x) = >

s
> tan (1 +x) = 5~ tan (1 —x)

= cot™1(1 — x)
1
=t (=)
an™! (——
>1+x= x=>1—x2=1=>x=0
(d)

72

73

74

tan (Cos‘1 1 sin™?! i)
5v2 V17

= tan[tan™! 7 — tan™1 4]

3 3
= tan (tan‘1 (E)) =%

(a)
Putx =tanf8
R 2tanf 4cos- 1—tan?0
1+ tan?6 1+ tan?6
+ Ztan_l—2 tanf _m
1—tan%26 3

= 3sin"(sin2 8) — 4 cos™*(cos 2 9)
T
+2tan"(tan260) = 3

T T
:3(20)—4(20)+2(29)=§ :20=§ =0
_n=> _t n_l
=% x—an6—\/§
(d)

[cot™ 1 x] + 2[tan"1x] = 0 = [cot™1 x]
=0,[tan"1x] =0

or [cot™'x] =2,[tan"1x] = -1
Now [cot™x] =0 = x € (cot1,00)
[tan"'x] = 0= x € (0,tan 1)

Therefore, for [cot ™' x] = [tan™'x] = 0,x €
(cot1,tan1)

[cot™1x] =2 = x € (cot 3, cot 2]

[tan~'x] = —-1=x €[-tan1,0) =Nosuchx
exists

Thus, the solution setis (cot 1,tan 1)

(c)
Lettan™1(x) =0 > x =tanf = cos§ = x =

1
Virz X

-1++5
:>x2(1+x2)=1:>x2:T:x2
V5—-1 x?2 5-1
= > — =
2 2 4

_1 (V5-1 _ .
Now cos™? (—) = cos~! (sm—) =
4 10
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75

76

77

78

79

(b)

n n -1
Ztan_ (1 227" 1) Z <1 +2r 2 1)
r= =1

n 2T—1
Z tan (1 + 27 27" 1)

- Z[tan-l(zr) —tan—1(2r1)]

r=1
= tan~1(2") — tan"1(1)
T
— t -1 ZTl I
an~1(2") 2
(c)
Since

\/x2—3x+2ZO:OStan‘lx/x2—3x+2<§

and

Vdx —x2—-3>0=0 < cos 1Vax —x2 —

3<Z
2

Adding, wehave 0 < L.H.S.< &

Therefore, the given equation has no solution

(c)

tan~1/[x(x + 1)] = (m/2) —sin™!{/(x2 +x + 1)
=cos lyxZ+x+1

N

Erxtl

_ VJ-x?—x
= Jx(x+1) = Nrve]
real solutions

=tan~!

= x = 0,—1 are the only

(9

From the given equation sin? @ — 2sin@ + 3 =
gsec’y 4 1, we get

(sin@ —1)2 +2 = 5%y 4+ 1
L.H.S.<6,R.H.S.> 6

Possible solution is sin@ = —1 when L.H.S.=
R.H.S = cos20 =0 = cos?6 —sing =1

(b)
m n
sin“lx +sin"ly = 5= sin"tx = 5~ sin~ly

= sin~!x = sin™1,/1 — y?2
1

> x2+y?=

81

82

83

84

85

T+x*+y* 1+ (% +y?)? - 2x%y?
x2 — nyZ + yz - 1— xzyz
_14+1-2x%y%
1 —x2y2
(d)
4
tan [cos 1 (E) +tan~! ( )]
=t (t 13 + tan™?! 2)
= tan(tan~ ) an 3
_ tan [ tan- (3/4) +(2/3)
1— (3/4) x (2/3)
17 12 17
12 6 6
(0)

x +cos™1(2x) =
possible as cos™! x and cos ™! 2x never take
negative values

(e)

The principal value of sin™?1 (sin Z?n) = principal

We have cos ™! —m, which is not

value of sin™! ( ) /3

(b)

sin cos ~*(cos(tan~

') =p
Forx € Rtan"'x € (—m/2,m/2)

cos(tan™'x) € (0,1]

cos™! cos(tan~1x) € [0,7/2)
sin(cos™!(cos(tan™1x))) € [0,1)

(@)
Let+tan a = tanx, then u = cot ! (tanx) —
tan!(tanx) = % —x—x= g - 2x

T U

2 T
= = — — = — — —
A R

T u

= tanx = tan(Z—E)

T u

tana = tan (Z — E)

(b)

The given equation can be written as

3tan~!(2 —V3) = tan™? (%) + tan™?! (%)
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86

87

88

89

43 3+
O\ — fom— 3 _ X _
=>3(15)—tan lﬁﬁl—?)x_lﬁx-Z
x3
(d)
V12 — 2)x?
f(x) =tan™?! —( )
x* 4+ 2x%2+3
2(V3 -
=tan~! ( )
X2+ 42
X

As x? + % > 2+/3 [using AM. > G.M]

3
$x2+;5+222+2J§

) R 2(\/§—1) m
4ﬂmm;mn<igiﬁ_ﬁ

(d)
sin(2sin~1(0.8))

= sin (sin‘1 (2
<08/ T=057)
= sin(sin"10.96) = 0.96
(d)
x _ x+1
Vitx? Jx+D2+1

x*[(x + 12+ 1] = (x + D?[(x% + 1]
=>x%2(x+D?+x2 =x2(x+ 1%+ (x + 1)?

= x?2 = (x + 1)2 > x + 1 = x not possible
asx — o

=>x+1=—-x=x=-1/2whichis also not
possible as for this L.H.S. < 0 but R. H.S$.> 0

(0

q1-x 1. _
We havetan ! —==-tan"1x

1+x 2

& tan-1 [ tan6 —16( tting x = tan 6)
an 1+tan9 —2 putiing x = tan

= tan™ ! | ——-—

tan— —tané@
1+ tan Ztan®

= tan~ ! tan (% - 9) = g

90

91

92

93

>—-—0=

” -1
:6=g=tan X

oy =tan = L
X =tan— = N

(d)

fG)+ f(=x) =2

Now (sin~1(sin8)) =3r -8 =y

and (tan~!(tan8)) = (8 — 3m)

Hence, f(y) + f(—y) = 2

Given, f(y) = awehave f(-y) =2 —«a
(d)

Leta = cos™,/p,B = cos™* /1 —pand
y=cos 1 /1—g¢q

:cosa=\/5,cosﬁ =, 1—pandcosy =,1—¢q

Therefore, sina = /1 —p,sinff = \/5 and

siny = \/5

The given equation may be written as

3
C(+,8+)/=T

3n
=>a+[?=T—y

3n
= cos(a + B) = cos (T_ y)
T
= cosacosf —sinasinff = cos(n— (Z+y)>

=—cos(z+y)

4
NERTN
(- )

1

=>0=,/1—q—\/5:,~1—q=q=>q=E
()

sin~1(sin 10) = sin~

()

>pV1-p~

1[sin(37 — 10)] = 37 — 10
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ad 2(1t _10:) p3 2<1t _1[3) 94 (c)
2 cosecgtn B + 2 e 2P 4 We have (sin™* x)3 + (cos™ 1 x)3 = (sin"! x +

cos —I1x3—3sin—Icos —1rxsin —1x+cos—1x

3 1 + ﬁ3 1
=a
_ -1 (@ -1 w3 T
1 —cos (tan (B)) 1+ cos (tan a) =g 3(sin"!x cos~1x) >
1 3
=ad ; o 3m (n __1)
1 — cos (cos‘1 ( ’—a2+ﬁz)> —g T m orgTem X
1 3
+ B3 3 3m? 3n )
1« =————sin~ x+—(51n 1x)
1+ cos (cos W) 8 4 2
w3 T
_ a0 1 e 1 =— + — (sm_1 Esin_1 x]
B 1-F 14—
Jaz+p? Va+p? 3

T 31 TN 2 313
_ T —1 T 2T
=373 (Sm x 4)] 32

3
_7'[3 3w, . Ty 2
=gt (i -7)

3
So, the least value is Z—z when (sin‘1 X — %) =0

B3 (Va?+p* - a) And the greatest value occurs when (sin‘1 x —
2
m42=—m2—md2=97216
) 2 2 2
B \/a +h [a (\/a A 'B) Therefore, the greatest value i 1s — + ? 37” =

+B(JaT TR~ a)|

8

= JaZ + B2(a + p)Ja? + B2 95 (o)

— (@ +B)(@® + B?) Here |cos x| = sin™1(sin x)

y = sin”!(sin x)

From the graph, number of solutions is 2

96 (a)

2
2cos 1x =cot™?! <£>
2xV1 — x2

Putx = cos@:LHS =260;0 < 6 < mand
-1<x<1 (i)
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_ -1 cos 260
R.H.S.= cot (Zcoselﬁnel

20if0 < 20 < (i)

) = cot™!(cot 20) =

From Egs. (i) and (ii), we get 0 < 6 < /2
~x€(0,1)

97 (b)

1b2+ab—ab+a2

= tan
b%2 —ab + ab + a?
/i
=tan"'1=-

= tan™

Therefore, the required value = sec (%) =2

98 (a)
sin"!x — cos ' x = sin’(3x — 2)
T

T
>3- cos™'x —cos™lx = 5~ cos™1(3x — 2)

= 2cos ' x = cos 1(3x — 2). Also x € [—1,1]

= cos 1(2x%2 — 1) = cos™1(3x — 2) and (3x —
26—1, 1 ie., —1<3x—2<1

1
= 2x% — 1 = 3x — 2; hence,x € [5,1]

:>2x2—3x+1=0:>x=10r§

99 (¢

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

=J1+x2 [{x cos (cos‘1 \/%)

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

2
=1+ x2|[{x. + } —1]
Vi+x? V1+x2

=1 +x2[1+x%-1]1/2
=xy1+ x?
(b)

s
3cos‘1x—nx—§=0:cos‘

100
X

3

1

LT
X = -
6

101

102

103

104

rrl/2

(@)

x=tan 13 =tanx =3
tan(x +y) = 33

tanx + tany
e
1 —tanxtany

3+tany
> =
1—-3tany

= 3+tany =33 —99tany
= 100tany = 30
= tany = 0.3 = y = tan"1(0.3)

(a,c,d)

The given equation holds, if
x2+x+1=2x+1

And—-1<x*+x+1<1
>x(x+1—-21)=0and-1<x<0
=2>x=0orA—land-1<x<0

~ x = 0 is one solution and for another different
solution

-1<1-1<0.

= 0 < 1 < 1, so only integral value A can have is
0.

(a,b,c)

The solution of y = ﬁisy =Qory=1

if sin™!|sinx| =1
=>x=71orm—1 [intheinterval (0,7)]

Buty = sin™! | sin x| is periodic with period 7, so
x=nm+lornm—1

Again, if sin™! | sinx| = 0

=X =nm

(a,b)

We know that

. _ 1/ 2
if |x|] < 1,then 2tan~!x = sin 1( xz)
1+x

-1 2x
1+x2

if x>1,2tan"1x = T —sin
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105

106

107

108

12x
1+x2

ifx <—1,2tan 1 x = — —sin™

Hence, the required valuesare x < —lorx > 1

(a,d)
We have,

-1 -1 =1 T[ -1 .
tan™" x + cot™" x + sin x=5+sm x ... ()
. A P T
Since, —~ < sin Lx <7
T
:OSE+sm xX<m

=>0<tanlx+cot™lx+sin"tx <m [from
Eq.(D)]

~sa=0andb=m

(a, b)

a.cos(tan"(tan(4 — m))) = cos(4 — ) =
cos(m—4) =—cos4>0

b. sin(cot™*(cot(4 — m))) = sin(4 — n) =
—sin4 > 0 (assin4 < 0)

c.tan(cos™*(cos(2wr — 5))) = tan(2wr — 5) =
—tan5 > 0 (astan5 < 0)

d. cot(sin"1(sin(r — 4))) = cot(m — 4) =
—cot4 <0

(ac)
Given equation is x2 + 2x sin(cos™1y) + 1 = 0.
Since x isreal,D = 0

~ 4(sin(cos™1y))2—-4>0
= (sin(cos™1y))? >1
= sin(cos™1y) = +1

1

T
= cos™ y=iE:y=0

Putting value of y in the original equation, we
havex? +2x+1=0=>x= -1

Hence, the equation has only one solution

(a,d)
For the given equation 0 < x,y <1

Also,sin"lx +sin7ly = g
= sin"tx = cos™ 'y =sin71/1 — y?2
Sx=,1-y2 2x2+y2=1 (i)

Again, sin 2x = cos 2y

109

110

111

= CO0S (g - Zx) = cos 2y

:§_2x=2nn12y,wherenel
s .
:x+y=z—nn (i)

From Egs. (i) and (ii), we get

Now,2 cot™1 7 + cos™?

24
25 CosS 5

vl w

= cos~!

~ 0 <cos™?! i <=
TS s
1 44 44

— = 0,thencos® = —
125 125

. o125 o _ 125
<. Cosecu = 117 Oor v = cosec 117

44
Also, cot® = —
117

Let cos™

L0 =cot™l—

(a,c,d)

The given equation holds, if

x> +x+1=Ax+1

And-1<x?+x+1<1
2>x(x+1-1)=0and-1<x<0
>x=0orA—1land-1<x<0

~ x = 0 is one solution and for another different
solution

-1<1-1<0.

= 0 < 1 < 1, so only integral value 4 can have is
0.

(b,c,d)

6x>+11x+3=0

= 2x+3)3x+1)=0
= x=-3/2,-1/3

For x = —3/2,cos™ ! x is not defined as domain of
cos™'x is[—1,1] and for x = —1/3,cosec™1x is
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112

113

114

not defined as domain of cosec™xisR — (-1, 1).
However, cot™! x is defined for both of these
values as domain of cot™! x is R

(a,d)
We have,

tan™" x + cot™" x + sin x=5+sm x ... (1)
. 1 .= T
Since, —7 < sin Lx <5
T
:>0S5+sm X<T

=>0<tan"lx+cot™lx+sin"tx < m [from
Eq.(D]

~a=0andb=m

(a,d)

Let f(x) = (sin"'x)? + (cos™1 x)?

1

= (sin"'x +cos™1x)? —2sin"'xcos ! x

2
T T

S Sy [ | |
=2 2 sin x[z sin x]
2

=7 msin~!x + 2(sin"! x)?

s w2
=2 [(sin‘1 x)? ——=sin"tx + ?]

2
T\ 2 72
= 2<sin‘1x——) +2 E]

4

Vs -
Now,—;Ssm Ix<

NS

37T< ) 7T<T[
= — — —_—— —_
4_sm x 151
n)z 9r?

:Os(sin_lx—z SE

>0<2 (sin_lx —%)2 on’

(b)

f(x) = sin~!|sin kx| + cos™*(cos kx)

Let g(x) = sin~!|sin x| + cos™(cos x)

T
( 2x, 0<x<-—
| 2

()4 7T< <3T[

g(x T, > <X <
| 3n
k4n—2x, —<x<2m

g(x) is periodic with period 2 and is constant in
the continuous interval

4

2
n7r+2

2o+ 2]
, 2N >

(wheren € I) and f(x) = g(kx)

. . . 2nm T 2nm
So, f(x) is constant in the interval [T + Py i
32k
m 3 W T T k=4
4 2k 2k k 4
115 (c,d)
<0 +1>2 +1< 2
= — <
xy x 72 Y 5 S
orx+ls—2,y+122
x y
NS -1< +1)enn)
X 22 sec [ x . 37
+1< ) _1( +1>E(n Zn]
—_ p—— — _— =
y ;S sec |y y >3 z
E(Sn 77'[)
6’6
116 (a,c)
2 3
The given relation is possible when a — a? + % +
e=14b+b%+--
a?  a®
Also, —1Sa—;+;+--~$1and -1<1+
b+b*+--<1
a 1
=>|b|<1$|a|<33nd1+g=m
3
3a 1

there are infinitely many solutions

a+3 1-b’

=>3a—3ab=a+3 =2a—3ab=3

b 2a—3 p 3
= = =

3¢ T 223D
117 (a,b,c)

; -1 -11) _ T
(a) sin (tan 3 + tan 3) =sin_ = 1
T _sin13) = -13) 23
(b) cos (2 sin 4) = Ccos (cos 4) =3

_1@)

(1.
(c) sin (Z sin™" —
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118

119

Letsin™?! % =0

V63
= sinf =—= 0=-
sin 3 cos 3

7] 1+cos @ 3
We have cos= = ==
2 2 4

0
) 1—cos§ 1
= sin—= =
4 \J 2 2V2

1V63Y) _ 13
8 )_10g22\/§_ 2

(1 .
Now, log, sin (Z sin

148

(d) cos 3 =t9=>cosl9=\/—3g

tang = %ﬁ which is irrational

(a,b,c)

a. cos(tan (tan(4 — m))) = cos(4 — ) =
cos(m—4) =—cos4>0

b.sin(cot™*(cot(4 — m))) = sin(4 — n) =
—sin4 > 0 (assin4 < 0)

c.tan(cos™(cos(2w — 5))) = tan(2wr — 5) =
—tan5 > 0 (astan5 < 0)

d. cot(sin~1(sin(mr — 4))) = cot(m — 4) =
—cot4 <0

(a,b,d)
tan"'(x — 1) + tan"1(x) + tan " (x + 1)
=tan~!3x

= tan"'(x — 1) + tan"(x)
=tan"13x —tan"(x + 1)

can-1 (x—1D+x tan-1 3x —(x+1)

= —_— = -

M-~ |T+3xx+ D
2x —1 2x—1

= =
1—x24+x 1+ 3x%2+3x

>0 -x2+x)2x—-1)
=(1+3x2+3x)2x —1)

U

=

I
=
-+
N =

120

121

122

123

(ac)
We have
. (nz —10n + 21.6> T
cot > —
T 6
n? —10n + 21.6
=

I

T
< cotg (ascotx is decreasing for 0 < x < )

=>nZ2—10n+21.6 < 1V3
=>n2—10n + 25+ 21.6 — 25 < T3

= (n—5)% < V3 + 3.4

= — /\/§n+3.4<n—5< /\/§n+3.4

=>5—VV3n+34<n<5+VV3r+34 (i)
Since V3w = 5.5 nearly, V31 +3.4~+/89~29

=21<n<79
~n=3,45,6,7 {asn € N}

(a,b,c)
If we put x = tan 0, then given equality becomes
tan~ly =40

2tan 20

Sy =tan4f = ——
y =tan 1—tan?20

2tan6
2 [l—tan2 9]
2tan® \?2
1- (1—tan2 9)
C2x2x(1-x*)  4x(1-x?)
T (1—x2)2—4x2 1 —6x2+x*
So that y is infinite, if x* —6x2 + 1 =0

6++v36—4
—5 -3t

= x? =

(b,c,d)

( 147r>
COS 5

14w 4
= COS—— = COS—

5 5

21
= COS—

1 -1 41
Hence , COS 5 cos Cos ? S

(a,b,c)

The solution of y = \/;isy =0ory=1
if sin™!|sinx| = 1
=>x=1orm—1 [intheinterval (0,7)]

But y = sin™! | sin x| is periodic with period 7, so
x=nm+lornr—1

Again, if sin™! | sinx| = 0
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=>Xx=nn 128 (a,d)

124 (a,b) Case1:If 0 <x < %, then
coslx+cosTly+cosTlz=m
= sin"l+sin"ly +sin7lz =n/2 cos-1 (32_6 +% 3 3x2)

= cos 'x + cos™ly = cos™1(-z)

1 V3

N — 2V

S>xy—y1—x2J1—y2=—z - o8 <x2+ 1=x 2)
>x2+y2+z2+2xyz=1 . 1
=cos™'x —cos™' 7

125 (a,c)

Domain of f(x) = log, cos™ ' xisx € [-1,1) Case 2: If% < x < 1, then

“[a] =—1or0 x 1 1

cos™! (E + 2 3— 3x2) = cos‘lz —cos~1x

126 (b)

We know that sin™ x is defined for x € 129 (b,c)

[-1,1] and sec™! x is defined for x € (—o0,—1] U 1< oD 2< Zﬁ <

[1,00) cos™1x

Hence, 2 should lie between or on the roots of
1
y

Hence, the given function is defined for
x€{-1,1} t? = (a+2)t —a® = 0 where t = 27/

Therefore, f(1) = /2, f(—1) = /2 =>f(2)<0>a?’+2a-3=20>a

127 (a,b,c,d) € (—,—3] U [1, )

. _ tan"lx, ifx>0
Since [tan"lx | = {_ can-lr  ifr< 0 130 (a,b,d) )
2cot™17 =2tan?! (—)

= |tan 'x| = tan"!|x|Vx € R 7

L1 4—19 24
-1 — -1 _ = — —
= tan|tan™! x| = tantan~!|x| = |x| cos 1 +4—19 €os "5¢
Also |cot™ x| =cot™'x;Vx €R Now 2 cot=17 + cos—12
’ 5
_ 24 3
= cot|cot™ x| = x,Vx €R _ cos‘1£+ cos‘lg
tan~!|tan x| = { x, iftanx >0 — cos—1 (ﬁ%_lf) _ COS_lﬁ
~ |-x, iftanx <0 - 25 5 25 5/ 125
. 44
sin|sin" x| = { x, x€][0,1] Since, 155 > 0
_xﬂ X E [_1F 0) o 0 < Cos_lﬁ < z
125 2
Let cos~!1 == = @, then cos 0 = —
125 125
. g 125 o 125
= cosec® = T or 8 = cosec™ —
Also, cot9 = 24
117
0 = cot-1 44
- 17
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131 (a,b,d)

Let t,- denote the rth term of the series
3,7,13,21, ... and

§S=3+7+13+21+--+¢,

—S= 347413+ -+t q+t,
0=3+4+6+8+—+2n—t,

1
:tn=3+4+6+-~-+2n=1+2><En(n+1)
=n®’+n+1

Let T, = cot™'(r? +r + 1) = tan™ ! (

tan~1 (

r2+r+1) -

T ) =tan"!(r +1) —tan"!r

1+r(r+1)

Thus, the sum of the first n terms of the given
series is

n

E[tan_l(r +1) —tan"17]

=1
=tan"!(n +1) —tan"%(1)
n+l—-n n
=t -1 —] =t -1
M T imrnl T (n+2)
1
=tan~! 5
142
n
) -1 1 T -1 0
:>Soo=%1_r)r(}otan 1+£ 4,510=tan 12
n
5
=t -1_
an”!~
3
S¢ =tan"l==sin"1-
¢ = tan sin”' ¢
Syo=tan"!— =cot™11.1

132

133

134

135

(a,b,c)
If we put x = tan 0, then given equality becomes
tan~ly =40

2tan 20

= 4 = —
=y =tandd =T

2tan0
2 [1—tan2 6]
2tan® \2
1= (1—tan2 9)
_2x2x(1—-x%)  4x(1—x?)
T (1-x2)2—4x2 1 —6x2+ x*
So that y is infinite, if x* —6x2 + 1 =10

_6+V36—4
==

= x? =3+2V2
(a,c,d)
(sin"tx + sin"tw)(sin"ty +sin~! z) = 7?

1 1

= sin~ 1 x + sin™

w=sinly+sinlz=n
orsin"“x+sin""w=sin""y+sin " z=-7
s>x=y=z=w=lorx=y=z=w=-1
. le yNZ
Hence, the maximum value of =
zNs wha
1 —1| . -1 1
= 2 and minimum value | =-2
|1 1 1 1

Also, there are 16 different determinants as each
place value is either 1 or —1

(a,b,c)
Lettan1(—=2) =0 =tanf=-2 =6 =
(—m/2,0)

=20 = (—m,0)

1—tan29_ 3

cos(—20) = cos 20 = TronZg- &

= —20 = _1(_3>— 13
= cos o) =m—cosTl o
3
=20 =-1+ cos‘lg = —m+tan" 1=
F oot
=—m+cot -
T 4
+ t 13
=—nmT+-——tan lo=—=—
T 4- 2
3
tan™1-—
an™! -
7T+t —1< 3)
2 4
(d)
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136

137

tan [cos‘1 (L> —sin™?! (i)]
V82 V26
=tan(tan"19 — tan™15)

~ tant _1< 9-5 )_2

Al Ty oxs/ T 23

In statement II, put cot ™' x =y = x = coty
LHS=(coty cosy + siny)?

_ (cos?y +sin®y)?
sin? y

=1+cot?y =1+ x?

(@

Statement Il is true.

1

Given, sin"tx —cos™1x = g . (D)
And from statement II

- _1 _1 7-[ .
sinT*x +cosT x = 5 (ii)

Adding Egs. (i) and (ii), we get

2 sin-1 2r
n =—
Sl X 3
s
= sin"lx = —
Sin X 3
T V3
—1 = _——= —
X 51n3 >

=~ Given equation has unique solution.

= Statement I is true.

(d)
sin™1 G) + cos™! (g)

1
—tan" 17 —cot™17 — cot™?! (7)

.z cot™ 1 (1)— tan~17
2 2 7)

138

139

()
* AM = GM

cos™1x + (sin"ly)?
: ( Y) > \/(cos~1x)(sin"1y )2

Thus, we conclude that the only value of p that
satisfies all conditions is p = 2.

Then ,cos™1x = (sin"1y)?

4
T
-1 2
= (cos 1x)? =—
( ) 16
= -1 +n2
coslx=+—
4

Lo1N4 T
Also, (sinT'y) =T

. T
= sin"ly = +

* AM = GM

cos 1x + (sin"1y)?
- ( y) > \/(cos~1x)(sin"1y )2

Thus, we conclude that the only value of p that
satisfies all conditions is p = 2.

Then ,cos™! x = (sin™1y)?

4
T
-1 2
= (cos 1x)? =—
( ) 16
= -1 +7T2
coslx=+—
4

Page |38



141

142

143

= X = COS

[+%)

i_
4

. — 7-[2

X = cos{—

L 1y4 T
Also, (sinT'y) =Tz

S sinly =40
y==3
- n —
sy =sin (ii) =41
()

3 1
tan~1 (Z) +tan~! (7) =tan~?!
m

x —x
=tan~! (—) + tan~ ! (y )
y x+y 4

Both statement I and statement II are true and

3 1
_+_
4 7

N

1-—

N

3
4

statement Il is correct explanation of statement I.

(d)

Obviously, statement 2 is correct, but when
x € [-1,1] we have tan™x € [-m/4,1/4].
It implies that% +tan!x € [n/4,3m/4]

Hence, statement 2 is true but statement 1 is false

(@)
sin"lx = tan‘lL >tan"lx
V1 —x2
x
>tan"ly [vx>y,—=>x
1—x2

Therefore, statement 2 is true

By statement 2, we have

sin™! (%) > tan~! (%) > tan~! (\/%)

Therefore, statement 1 is true

144 (c)

1

cosec lx >sec 1x

-1 T -1
= cosec ~x > E — cosec “Xx

145

146

147

148

= cosec” "x > 1

11
=1 Sx<\/§and(5+ﬁ) € [1,\/2)
But statement 2 is false

(d)
Ifx <0,tan" ! (1) =—m+cot™ 1 x
X

1
tan"lx+tan"! —=tan"'x —mw+ cot 1 x
x

+ Iz
TT2T772

Statement I is false but statement II is true

(d)

Ifx <0,tan™?! (%) =—-mw+cot lx

1

1
tan"'x+tan! —=tan"'x —mw+ cot 1 x
x

.
TT3=773

Statement I is false but statement Il is true

(@)
Statement 2 is correct, from which we can say
cot™! x + cos™! 2x = —m is not possible. Hence,

both the statements are correct and statement 2 is
the correct explanation of statement 1

(a)
T
~sin~12x +sin"13x = 3
:E—cos‘12x+z—cos‘13x =z
2 2 3

-1 1 2
= cos™ ~ 2x + cos 3x=?

= cos~H{6x2 — /1 — (2x)2/1 — (3x)2} = Z?E

1
:6#—WK1—1%3+3&H)=—§

1 2
= (6x2 + E) =1-—13x%+ 36x*

3
= 19x2? = -
S
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149

150

151

152

3

But sum of two negative number cannot be g

LX = ’%is the only solution

(d)
sin™? G) + cos™! (g)

1
—tan" 17 —cot™17 — cot™?! (5)

.z cot™ 1 (1)— tan"17
2 2 7)

()
For x >0,y > 0,

tan™? (%) + tan™! (%) ()

Now, in Eq. (i), puttingi = z, we get

o @)
an 2 an 2] =72
Hence, both the statements are correct and

statement 2 is the correct explanation of
statement 1

(d)

30 — 97 € [0, ] is true but it is not principal
value of cos~1(cos 30) as cos~1(cos 30) =
cos~*(cos(9m + (30 — 97))) = cos ™1 (—cos(30 —
Ir=m—30—9mr=10r—30.

Hence, statement 2 is true but statement 1 is false

(@

Statement Il is true.

Given, sin”1x — cos™?

@

T
X == ..
6

And from statement II

153

. 1 1 n e
sinT*x +cosT x = 5 (ii)

Adding Egs. (i) and (ii), we get

2 sin-1 2m
n = -
S X 3
T
= Sj 1, — _
sSin °x 3

. m V3

= = —_—= —

X Sln3 >

~ Given equation has unique solution.

= Statement I is true.

(d)
Since ,p, q > 0 therefore pq > 0

And tan™?! (%) =tan"lp —tan"1q... (i)

Since, gr > —1

q-r
1+gqr

- tan™! ( ) =tan"1q — tan"!r ... (ii)

And since pr < —1 and r<0

s tan™1 ( TP
1+7mp

) =m+tan"1r — tan"1p ... (iii)
On adding Egs. (i), (ii) and (iii), we get

— -r
tan‘l(p q)+tan‘1<q )
1+pgq 1+qr

’r‘_
+tan‘1( p)=n
1+7rp

154 (d)

Since ,p, ¢ > 0 therefore pg > 0

And tan™! (%) =tan"lp —tan"1q... (i)

Since, gr > —1

q-r
1+gqr

- tan™! ( ) =tan"1q — tan"!r ... (ii)

And since pr < —1 and r<0

r—p
1+7p

- tan™1 ( ) =m+tan"1r —tan"1p ... (iii)

On adding Egs. (i), (ii) and (iii), we get
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156

157

158

159

-r
tan‘l( >+ tan~! ( d )
1+pq 1+gqr

(a)

f(x)=sin‘1<1_2|_xx2)=n—2tan‘1x,x21
! ! 2

:>f(x)=—1+x2:>f(2)=—§

Thus statement 1 is true, statement 2 is true and
statement 2 is the correct explanation of
statement 1

(d)
tan [cos‘1 (%) —sin™?! (\/%)]
= tan(tan"!'9 — tan™15)

~ tant _1< 9-5 )_ 2
- 1o xs) T 23
In statement II, put cot ™t x = y = x = coty

LHS=(coty cos y + siny)?

_ (cos?y +sin? y)?

sin? y

=1+4+cot?y=1+x?

151 1
=ltg=g (=)
()
31
3 1 i T
tan‘1(1>+tan‘1(7)=tan‘1 14_27.1 =7
4 7

X —Xx
=tan~! (—) + tan~? (y ) = T
y x+y 4

Both statement I and statement II are true and
statement Il is correct explanation of statement I.

(b)

We know that tan~! x and cot~! x have domain R,
also tan x and cot x are unbounded functions. On
the other hand, secx is an unbounded function,
but its range is R — (—1,1), and not R

(@

wsin™  2x +sin” 3x = §

160

= T cos™ 1 2x+n cos 13x = T
2 2 3

1 1 2T
= cos™ -~ 2x + cos 3x=?

= cos 1{6x% — /1 — (2x)2{/1— (3x)%} = 2?”

1
= 6x2 — /(1 — 13x3 + 36x*%) = -5

1 2
= <6x2 + E) =1—13x% 4 36x*

=>1923
x?=-
4
NE
>x=+ [—
=T 176

But sum of two negative number cannot be %

= \/%is the only solution

(b)

2
a. (sin"1x)? + (sin"ly)? = %

N

= (sin"'x)? = (sin"ly)? = T
= sin"lx = iz,sin‘ly = iz

2 2
=>x=4landy =+1
=>x3+y3=-20,2
b. (cos™* x)? + (cos™1 y)? = 2m?
= (cos™1x)? = (cos™ty)2 =nm
>x=y=-1
=> x> +y°>=-2
c. (sin" x)?(cos™1y)? = ”74
= (sin"1x)? = %2 and (cos™1y)? = n?
= (sin"1x) = i%and (cos™ty)=m
=>x=1landy =-1

=>—|lx—y|=0,2
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161

162

d.|sin"lx—sin"ly| =7
- Y - T
= sin 1x=—;andsm 1y=5

.- s - Y3
or sin 1ngandsm 1y=—;

>xY=1Wor(-D!'=1o0r-1

(d)

a.f(x)=sin"'x+cos tx+cot™lx

T
=5+ cot™lx,x € [-1,1]
Forx € [-1,1],cot™ ' x € E,‘%ﬂ] = g +cot™lx €
7]
4’ 4
b. f(x) = cot™ x + tan™! x + cosec™1x

= g + cosec™x, where x € (—o0,—1] U [1, )
Now cosec™1x € [—E, 0) U (O’E] T4
2 2 2
cosec lx € [O, E) U (E,n]
2 2

c.f(x)=cot™lx+tan"tx + cos™1x
= g + cos ' x,wherex € [-1,1] = g +coslx €
53]

2’ 2

d.sec ! x + cosec™x + sin™! x, where x €
{_1' 1}

= g + sin™! x, where x € {—1,1}
Hence, f(x) € {0, }

(@

a.sin”

4
2tan~1 = cot™! 3

—_ — T
andtan'x + cot 1 x =3

_112 _13 _163
b.tan!=+tan '+ tan"'—==m +
5 4 16

_148+15 +tan-183
20-36 16
can-1 63 +tan-1 63
=mr—tan '—+tan ' —=n1
16 16
_ _1 x\3 _ 1 (Zx—/l)
c.A =tan x xandB—tan W

tan

Now ,tan(4 — B) = tand-tanB
1+tanAtan B
xV3 2x—1
_ 22-x M3
- xV3 2x-1
2A-x A3

3xA + 2x — A)(x — 21)
T VB2 - %) + x(2x — D]

1 2x=2Ax+22%] 1 — tan 30°
T Bl -2 +22| T3 o
~A—B=30°

1
d.tan™?! ~+2 tan~1

w -

11 _
=tan '=+tan 1 =
7 1

11 13
tan"l1=+tan"1=
7 4

163 (b)

1 3
1 7 | a4 _
=tan"'—5 =tan"'1 =7/4
74
y y
y =sin’x
_______________ 0 IS B S
i i X
/2 w2
y=-X
.............. £ T U N S
y
y = tan’'x}
________________ N
1 i | 1 X
ks /2 /2 T
....................... | R et
y=-X
.......................... D
Yy

Refer graph for solution

164 (c)

y = sin"(sinx), y = cos 1(cosx),y =
tan~!(tanx) and y = cot™!(cot x)

165 (a)

a.cos 1(4x3 — 3x) = 3 cos™!

0<cos '(4x3>-3x)<m

=>0<3cos'x<m=0<cos'x < (w/3)
> (1/2)<x<1

b.sin™1(3x — 4x3) = 3sin"1x

(—m/2) < sin™1(3x — 4x3) < (n/2)

= (-n/2) < 3sin"tx < (n/2)

= (—n/6) < sin"'x < (1/6)

= (=1/2) < x < (1/2)

X
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166

167

168

169

c.cos 1(4x3 —3x) = 3sin 1 x
0<cos!(B3x—4x3<nm
=>0<3sin'x<nm

= 0<sin"lx <mn/3

=0<x< (V3/2)

d.sin"'(3x — 4x3) = 3cos 1«
(—m/2) < sin™1(3x — 4x3) < (w/2)
= (-m/2) <3costx < (m/2)

= (—m/6) < cos™1x < (m/6)

=0 <cos 'x < (m/6)

=0 <x<(V3/2)

(a)
n 21” 1
lim tan~?!
n—>oo - 1+ 142271
21‘ _ 2T 1
_ -1
- %‘lr.?o tan (1 T2 zr-1>
=1

= lim z {tan~1(2") —tan"1(2""1) }
n—-oo
=1

= lim (tan™! 2™ — tan~1 29)
n—-oo
=tan"12®° —tan"11
—tanloo—tanll=0—o=—
2 4 4
(@)

Since, f(x) = 0 = sinfcot ! (x + 1)} =

1 1
= sin sin”! —— = cos cos™!
J1+(x+1)2 V1 +x2
1 1
= =
J1+(x+1)2 V1+x?

=2 14+x2=24+x%+2x
>x=—=

(@)
n 21” 1
f. ) ()

27 — 271
-1
_1tan (1 + 27 zr-1>

r=

= lim Y {tan"1(2") —tan"1(2""1)}
3

= lim

n—-oo

= lim (tan™! 2™ — tan~1 29)

n—-oo

=tan"12®° —tan"11

=tan loo—tan 11 . r_T
2 4 4

(a)

Since, f(x) =0 = sin{cot™(x + 1)} =

170

-1 1 -1 1
N

= sin sin = COS CoS

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

1
Sx=—=
=73

(d)

1

= sin_1 x+cosly+seclz

ot 5w
2””_2

—V2wt+ 3w

Also, t?
5

= t? 2\/ﬁt+ﬂ n+3—t 7T2+
= 2T 2 2

RY[4

> —
2

The given inequation exists if equality holds, i.e.,

5
L.H.S.=R.H.S.=7

=>x=1y=-1,z=-1andt =

os 1(cos 5t%) = cos™?! (cos (S?R)) z

2

=

ey

os 1(min{x,y,z}) = cos™I(-1) =7
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171 (b)

Given ax + b(sec(tan™'x)) = cand ay +
b(sec(tan™'y)) = ¢

Lettan™!x = @ and tan™!y = B, then the given
relations are

atana + bseca =candatanf + bsecff =c

From these two relations, we can conclude that
equation atan 8 + b sec6 = c has roots a and 8

atanf + bsecl =c

= bsecld =c—atanf

= b%sec’6 = c?> —2actanf + a?tan? 6

= b?+ b?tan?6 = c? — 2 actan 6 + a® tan? 6
= (a? —b*»)tan’§ —2actanf +c? —b%2 =0

Therefore, sum of the roots, tana + tan§ = x +

_ 2ac
T az-p2
CZ_bZ
and the product of roots,tanatan f = xy = p?

2ac
a?-p2 _ _

c2-p2

a2-p2

2ac

1-xy 1

x+y
and R

172

173

(b)

Letcos™'x = a = a € [0, ]

andsin"'y =b = b € [-n/2,m/2]

2
We have a + b2 == (i)
4

2 _ 1t
and ab“ =—
16

(i)
Since b? € [0,m%/4], we geta + b? €
[0, + 2 /4]

2

2
So, from Eq.(i) we get 0 < % =T+

NN

e, 0<sps<—+1
p T

Since p € Z,sop =0,10r2
Substituting the value of b? from Eq. (i) in Eq. (ii),

we get

w? m?
a<pT—a>=E = 16a* — 4p na + n*
=0 (iii

Sincea € R=D >0

ie,16p?n*—64n* >0 =>p?>24=>p=>2 =p
=2

Substituting p = 2 in Eq. (iii), we get

16a?> —8r?2a+n*=0

2

= (4a—71?)%?=0 :>a=%=cos‘1x =X
72
= cos—-
From Eq.(ii), we getn—2 p2=" o p=4T=
4 16 -2

sin"ly =y =+1

(©)

Letcos ™' x = 8 = x = cos 8, where 8 € [0, 7]

cos 1 (4x3 — 3x) = cos (4 cos® 6 — 3 cos 9)

= cos™1(cos 30) = cos™*(cos @)
where a = 36 € [0, 3r]

Refer the graph of y = cos™!(cos @), a € [0, 3]
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From the graph,

cos~1(4x3 — 3x) = cos™!(cos @)

a, 0<a<m
={2n—a, w<a<?2m
a—2n, 2n<a<3m

3cos 1x, 0<3coslx<m
2m —3cos 'x, m<3coslx<2m
3cos 'x—2m, 2mr<3cos lx<3m

2m — 3cos™?!
3cos™'x—2m, (2m/3)<3cos'x<m

{ 3cos 1x, 0 <cos'x < (n/3)

3cos 1x, (1/2) <x <1
=<2mr—3costx, (—1/2)<x<(1/2)
3cosTlx—2m, —-1<x<-(1/2)
3cosTlx—2m, —-1<x<(-1/2)
=<2mr—3cos'x, (—1/2)<x<(1/2)
3cos™1x, 1/2)<x<1

Forx € [—1,— 1),cos‘1(4x3 —3x) =3cos 1x —

2
21T

>a=—-2mandb=3=>a+bn=m7

For x € [—%,%],cos‘1(4x3 —3x) =2m —

1

3cos™x

=>a=2mandb = -3 = sin~! (sing) =
b

- . 2T
Sin Sln_3

Forx € (%, 1] ,c0s 1(4x3 —3x) =3cos lx =

a=0andb =3

~ lim b cos(y) = lim 3 cos(y) = 3
y-a y=0

174 (2)
Since sin~! is defined for [—1, 1]

x, (m/3)<cos™lx < (2m/3)

175

176

177

~a=0

s
sx=sin"114cos™11—tan"11 = "

= sec’x =2

(3)

X X
= =
x2 x4
1+? 1+?
3 3x?

orx =20

= =
3+x%2 3+x*
= 94+3x*=9x?+3x*orx=0

=2>x2=1=2x=0,1or—1

Therefore, the number of values is equal to 3

()

= tan™ 1+(x+%)(x—§) tan
:xz—%—O:x‘*:
(3)

cos 1(x) + cos™1(2x) + cos1(3x) =

A

= cos~1(2x) + cos™1(3x) = m — cos™1(x)

= cos 1(—x)

= cos™?! [(2x)(3x) —J1—4x2J1 - 9x2]

= cos 1(—x)

= 6x2 — /1 —4x2/1—9x2 = —x
= (6x%2 +x)? = (1 —4x?)(1 — 9x?)
= x% 4+ 12x3 =1 — 13x2

= 12x3 4+ 14x%—-1=0
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178

179

180

>a=12;b=14;c =0
>b—-—a—-c=14-12+1=3

(1)

We have g(x) = sin"1(cosx) = - cos~1(cos x)

Y
. /f(X)
X 2
)y el
ol T e 2m i X
4 /' 4 :
3l few

Both the curves bound the regions of same area

. T 7T o 157
in|=,—|,[—,——] and so on
4’ 4 4’ 4

Therefore, the required are = area of shaded

on?  am?
square = — = —
8 b

~a=9andb=8=>a-b=1
9)
1 + sin(cos™! x) + sin?(cos 1 x) + - 00 = 2

1

= =2
1 —sin(cos™1x)

1 .
=5= 1 — sin(cos ™1 x)

1y =

ol S

1
= sin(cos tx) = 52 cos”

3
:x=7:12x2=9

(1)
tan"1(3x) + tan"!(5x) = tan™1(7x) + tan~1(2x)

= tan~'(3x) — tan~1(2x)
= tan~1(7x) — tan"1(5x)

St _1(3x—2x)_'c _1(7x—5x)
M \Trexz) ™" 113522
X 2x

= =
1+6x2 1+ 35x2
=>x=0o0r1+35x% =2+ 12x?2

1 1
>x=00rx =—or—

V23

V23

181

182

183

(5)
s
(cot ™l x)(tan"1x) + (2 - E) cot™lx —3tan"1x
T
-3 (2 - E) >0

= cot™lx >0

= (cot™'x —3)(2—cot™1x) >0
= (cot™'x —3)(cot™1x—-2) <0
=>2<cotlx<3

= cot3 < x < cot2 [as cot™! x is a decreasing
function]

= Hence, x € (cot 3, cot 2)

= cot™la + cot™' b = cot™*(cot 3) + cot~*(cot 2)
=5

(6)

Lettan'u=a=>tana =u
tan"lv=pF=>tanf =v
tan"'w=y=>tany=w

—-s3 0—-(-11) 11 _
-s, 1-(-10) 11

S1
tan(e + B +vy) = 1

ca+pB+y=tan (1) =

N

= 3 cosec’(tan"tu+tan"'v+tanlw) =6

(4)
f(x)=sin"lx +2tan"tx + (x + 2)2 -3

Domain of f(x)is [—1,1]

Also f(x) is an increasing function in the domain

V[

P = fan () = f-D) = =2 +2(5) +1-3

=-m—2
Vs s
and q = fnax, (@) = f(1) =2+2(3) +9-6=
T+ 6
Therefore, the range of f(x) is [-m — 2, T + 6]

Hence, (p +q) =4

184 (7)

f(x) = /3 cos~1(4x) — 1 is defined
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185

186

Ifcos‘14x2§=>4xS%=>xS% (i)
Also, -1<4r<1=>=<x<: (i)

Therefore, from Egs. (i) and (ii), we have domain:
-1 1

xel7 ]

= 4a+ 64b =7

(3)
We must have x(x + 3) =0

>x=0orx<-3 (i)
Also,—1<x?+3x+1<1
2>x(x+3)<0=>-3<x<0 (i)
From Egs. (i) and (ii), we get x = {0, —3}
Hence, required sum is 3

(6)

Tn=tan‘1( n+1-1 )

1+(n+ D1
=tan"!(n + 1) —tan"(n)
Hence, S, =tan™'(n+ 1) —tan"'1

n+1-1 )—(t -1 Tl)
T+m+D-1) -\ 5
1

_ _1<24)
=29 "\135

n ) cos™ 1 (ﬁ)
n+2 145

=tan~! (

=2 (tan_1

Dynamic Classes

187

DCAM classes

= cos-1 2(n+1) \ _1(24)
€os n2+2n+2 =% 135

2(n+1) \ (24
:><n2+2n+2>_<145>

= 12(n+1)2—145(n+ 1) +12 =0

=>((n+1)-12)(12(n+1)—-1) =0
>n+1=12=>n=11

(1)

Given expression is defined only for x = 1 and —1

cf(D=1landf(-D)=1+m(1+n) =
(1+m)?

Hence, the least value is 1

for Academic Mastery
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