Mathematics Inverse

Inverse
Single Correct Answer Type

1. If x, y, z are natural numbers such that cot‘1x+cot‘ly=cot‘1z then the number of
ordered triplets (x,y,z) that satisfy the equation is
A)O B) 1 C)2 D) Infinite solutions
Key. D
Sol. X =1:y =1 is not a solution of the given equation
Suppose (X,Y)#(11)
1 1
X 1 1+yz
Then Y _= =x(z-y)=—(1+yz) :>x=—( y2)
1_i z Z-y

Xy
If y=n+1:z=nthen x=n"+n+1

All such numbers are solutions

. . -1 X 1 1 372' X
2. The number of solutions of the equation tan 1= +tan — ZT belonging to the
—X X
interval (0,1) is
A) 0 B) 1 Q)2 D)3
Key: A
X 1 X 1
Hint: xe(0,1)—>0;,=>0& —>1
Qxe( )1—x X3 1-x* x°
X N 1
2 T3 —
~tan™ 2+tan‘1i3:7r+tan‘1 G G Y e 2
1-X X x 1 X 4
1- 2,3
1-x° X
= X=1(not possible)
3. Number of common points for the curves y:sin‘1(2x)+tan‘1([2—1]]+2 and
X
y= cos‘l(Zx +5) +1 is (where [.] denotes greatest integer function)
(A)O (B)1 (@3 (D)4

Key: A

1 1
Hint: As domain of first function is l:_E ) 0|y E and domain of an function [—3, —2] there is no common point

4, If sin_1 (sin :3377[) + cos_1 (cos 467”j + tan_1 (— tan 13?”) + cot_1 (cot (—19?”]) = a{

Where a and b are in their lowest form, then (a + b) equal to
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(A)17 (B) 20 (C) 23 (D)None of these

Key: B
a 13

Hint:  On solving, we get Fﬂ = TE =13+7=20.
5. If 0 < x < 1, the number of solutions of the equation

tan™ (x—1)+tan™ x+tan™" (x+1) =tan™"3x is

(a)o (b) 1 (c) 2 (d)3
Key: b

Hint:  The given equation can be written as
tan™*(x—1)+tan™(x+1)=tan ' 3x—tan* x
2x  2X
2-x? 1+3x?
= 4’ -x=0= x(4x*-1)=0

= x+3x*=2x-x°

1 1
= x=0, X=2—.Thusx= —
2 2

6. If COS X+C0SY+C0S ™tz =3" then X>+ Y2 +22 — XY=y Z=ZX equals to

A) 0 B) 1 C) 2 D) 3
Key. A
Sol. Since maximum value of cos~!xis T

Therefore, cos Y x4 cos y+cos_1 7= 37— tos Vx= cos_ly —costz=T

= x=y=z=-1= 24yt —ay-yrrzx=0

ZTanl[ 12j:9
7. K=1 2K /then'Tand =

(1)0 (2)1 (3) V3 (4) o
Key. 2

Tan™ L(f ?2;;1:)( (22';__11))} —Tan™ (2K +1)-Tan™ (2K —1)

Sol.
Expanding = we get, Tan 1

8. If.X=1 then 2Tan‘1x+Sin‘1( 2x2):
1+X

(1) 4Tan"'x (2)0 3) % (4) 7
Key. 4

. 2X
Sol. When XZ]-; Sln’ll—zzﬂ—ZTan’lx
+ X

Cos™ Cos(12)-Sin™(Sin12)

(1)0 (2) 7 (3) 8r—24 (4) 8r+24




Mathematics Inverse
Key. 3

Cos™ Cos(4z —12)—Sin™ Sin(12—4r)

Sol.
2 3 4 6
Slnl(x——+— ..... ooJ+Cosl(x2—_+X_ _____ Ooj:%
10. If for 0<|x|<+2.
Then x =
: 1
(1) 2 2)1 @) 2@ -1
Key. 2
Sin'x+Cos 'x==
Sol.
X2 3 X4 X6
X——+—..... =X -+ ... 0
2 4 2 4

11. The number of solutions of equation Sin™ (‘X2 —1‘) +COS_1(|2X2 —5‘) = % is

(1)1 (2)0 (3)3,.(4)2

Key. 4
‘xz —1‘ = ‘sz —5‘ = X =42

Sol.

12. The number of real solutions of Tan™/x(x+1) + Sin™* X2+X+1:z is

u uti N ( ) v 5 i

(1)0 (2)1 (3)2  (4)infinite

Key. 3

Cos‘1;+8in‘1\/x2+x+1:%:> x> +x+1=1

Sol. X2+ x+1

P [ 2
13. sin” ~(sin5) >x~ —4x holds if

A) X<2-~9=2n B) -1<Xx<5

Oy X &l=20,-1) U (5,0) D) X € (2—+/9—2m,2+~/9—2n)
Key. D

3n 5n

S —<5<— 1
Sol. 2 2 -.sin~(sin5) =5—-271

Given sin_l(sin 5) > X2 _4x = x2 —4x <5-2n

= x2 _4x+(2n-5) <0

2
Roots of X~ —4X+2n—-5=0 gre 24+./9- 21
" x2—4x+2n—5<0

= 2-J9-2n <X<24++/9-2n
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sin [Ztan‘léj + cos(tan‘1 2\/5)

14. The value of is

14 14 13 12

1) 15 2 15 3)12 413
Key. 1

sin(tan13)+cos(tan 12\/_ sm(sm )+cos( 11) 3,1 14
Sol. 4 3 5 3 15
15. The number of real solutions of tan X(X—I— +sm \/X +X+1=

1) zero 2) one 3) two 4) infinite
Key. 3

2

Sol. x(x+l)20ancl X“+x+1<1= x(x+1)<0

SX=0¢r-1

sinl[si (ZX +4D<n—3

1+ x° o

16. If then x satisfies

3 x| >1 2) x| <1 3 Ix[<1 2 x| >1
Key. 2

N 2 2

sin~"| sin| m—| 2+ 5 <M=3=>n—-2-— 2<7t—3
Sol. 1+X 1+X

=[x <1

17. The value of ‘a’ for which ‘ax? +sin (X2 —2X+ 2) +cos™? (X2 —2X+ 2) =0 has a real

solution is
i T 2 2
1) 2 2) 2 I 4 T
Key. 2
Sol. . Clearly x = 1 is the only solution = a+g=0:> az—g

/ 2
18. " Given OSXS1 then the value of tan| sin~t4 —— 1-x —sintx |is
2 2 2
1

1)-1 2)1 3 V3 443

Key. 2
X =Ssin0 = tan {sin‘l(sin((ﬂgn—e} =1

Sol. Put
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19.

Key.

Sol.

20.

Key.

Sol.

21.

Key.

Sol.

22.

Key.

Sol.

2
L L L 3n ( 100r 103r)
sin~t x+sin "y +sin 12:? Z; Xty

If then = =

ZXZOIyZOl
4

1)0 2)2 34 4)3

4

X:y:z:]_

. Required value = g

Sum to infinite terms of the series

cot* (12 + §j + cot‘l(Z2 + Ej + cot‘l(B2 + §) Foe,
4 4 4 .
n
1) 4 2) tan~'2 3) tan'3 " “4) cot™3
2
T, = Cot‘l(n2 +§j Stant 1 |- tan‘l(n+l)—tan‘1(n—lj
4 n2+§ 2 2
4
n
Sp=> t, = tan‘l(n +1j _tan= = S, =—- tan = cot 1 — Tan 12
o 2 2 2 2 2

If oLis the only real root.of the equation X2 +bx% +cx+1=0 (b<c) then the value of
_ (1
tan 1 o + tan 1(—) is

o
T T
1) 2 2) 2
3)0 4) can not be determined

2
£(0)=1 f(-1)=b-c<0=0e(-10)=a<0

tan‘l(oc)+tan‘1(£J —tanY(o)—n+cot to=—m4 ==

a 2 2
If the mapping f(x) = ax + b, a>0 maps [ - 1,1 ] onto [0, 2] then
cot [cot’l 7+cot 18+ cot’118J is equal to
1) f(-1) 2) f(0) 3)f(1)-1 4)f(1)+1
4
f(—l):O, f(l):2:>—a+b=0

a+b=2

=b=1a=1= f(x)=x+1
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23.

Key.

Sol.

24.

Key.

Sol.

25.

Key.

Sol.

26.

Key.

Sol.

27.

Key.

Sol.

28.

Inverse

cot Tan‘ll+Tan‘1£+Tan‘1i —cot| Tan™t 1o +Tan™* 1
7 8 18 I 55 18

= cot{Tan‘l (%)— = cot {Tan‘l(%ﬂ =3=1(2)

-1
n T
If cot (—j > g, ne N then the maximum value of n is
T

1)1 2)5 3)9 4)6
2

E<cot(gj<\/§:>n<\/§7c<5.34

T

)

. : -1 -1 nm
The number of solutions for the equation COS (1— X)+ MCOS "X = 7 where m > 0,

n<0is

1)0 2)1 3)2 4) Infinite
1

L.H.S is always +ve and R.H.S is negative.

There is no solution.

sin? cot{sin1 , f# + cos‘lg +sect \/EJ

The value of is
T r T
1)0 2) 4 3) 6 4)2
1
sin}| cot| sin? 31 +cos‘1£+sec‘1\f =sin[0] =0
2\/2
2 2 5l
Numberof solutions of the equation (tan‘l X) Jr(CO'[_l X) :% is
1) Infinite 2)1 3)0  4)2
2
TC

2 2
——2tan‘1x(£—tan‘1xj:5i:>tan x——,s—n
4 2 8 4 4

tan? (sec‘1 3) + cot? (cos ec‘14)
The value of is
1) 20 2) 21 3)23  4)25
3

Lot SEC 3=, cosec™ 4 =B = tan” a+cot’p=9-1+16-1=23

x=sin(2tan‘12), y =sin(ltan‘lf)
If 2 3 then
1)x=1-y 2)x*=1-y 3)x*=1+y  4)y*=1-
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Key. 4

tan12=a= x:sin20c:ﬂ
Sol. Let 5

2 2

y=sin(Ej= 1-cosp _

cos (=2 )+cos (y)—9 4x2—12xyc039+9y2 =
2. If then 2
1)36 2) 36 — 36 cos © 3) 18 — 18 cos 9 4) 18 + 18 cos ©
Key. 3

Sol.

30.  The value of Sin cot (cos(tan‘lx))) is equal to

|_\
>3
+
N

1) +2 2) X +1
x* -1 x% 42
3) X% +2 5 VX +1
Key.
. sinl[ 1 J L1 secd 14X
sol. V1400520 ) V1+c0s?0 1+sec?0 2+ x2
2 3
sintlas@ 3 o0 +cos‘1(1+b+b2+ .......... oo):E
39 2
31. If then
-1
1)a=-3,b=1 2)a=1,b= —
3
3 6 2 s 6 3
Key. 2
a 1 3a 1
142 T1- b a+3 1-b
Sol.
There are infinitely many solutions but option ‘b’ satisfies.
cos™*(cos10) =
32. The value of
1) 10 2) 4n—10 3) 2n+10 4y 2n-10
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Key. 2

cos*(c0s10) =cos*(cos(4n—10)) = 4n—10

Sol.

33.  The sum to infinite terms of the series COSEC ~+/10 +cosec 2+/50 + cosec /170 +
......... 4 cosec‘l\/(n2 +1)(n2 +2n+ 2) is

n n n n
1) 4 2) 2 3) 3 4) 6
Key. 1
ol Given series - cot™*(3)+cot™(7)+cot " (13)+cot ™ (21) +.......
= Tan™*! (lj +Tan? (lj +Tan™? (ij +Tan™? (ij e,
3 7 13 21
=> Tan™ T
~ 1+n(n+1)) 4
34. Indicate the relation which is true?
tan ‘tan‘1 x‘ = x| (:ot‘cot‘1 x‘ = x|
1) 2)

1
3) tan™ tan x| = |x] 4) sin‘sin‘1 x‘ =[x

Key. 1
‘tan -1 x‘ =tan1x -
Sol. if =0<X<—
2
B 1 T
=-fan "X -Z<x<0
2
Ay Leanla
bye AN x| =tan™=x 50
=tan™ X ifx<0
‘tan‘1 x‘ = tan~!|x| = tan (tan’1(|x|)) =[x
35. Identify-the pair of functions which are not identical
B V1-x2 B 1
y:tan<coslx);y: y=tan(cot1x);y=—
1) X 2) X
y =sin(arc tanx);y = -
3) V1+X 4) y=cos(tan‘1x);y=sin(tan‘1x)
Key. 4
Sol. Conceptual

-1 -1
36, 1f COt/COSOL—1taN " +/COSOL = X t1ren sinx =
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Key.

Sol.

37.

Key.

Sol.

38.

Key.

Sol.

39.

Key.

Sol.

Inverse

tan? (gj cot? (gj cot(gj
1) 2 2) 2 3) tana 2 \2

1

Let COt"+/COS 0L = @ = +/cOS L = COt O

0—tan~*(cot0)=x=>0- tan‘l(tan (g - GD =X

—20-"—x
2
1- 1 o
:>sinx=—coszez—M=tan2(—j
1 2
1+
cos o
If X=1 then 2tan1x+sin1( 2X2j=
1+Xx
1)4tan_1X 2)0 3) E 4) TC
4
If X=1 then 2tan‘1x=7r+tan_1(1 2x2j
—X

sinl( szj:tanl( 22X )
1+x X< =1

The root of the equation tan ™ (X——lj +tan? ( 2X _1J —tan! (@j is

X+1 2x+1 36
3 1 3 4
1) 8 2) 2 34 43
4
2x2 =123 4 -3 ,
= —— = X=—,— but x can not be negative.
3X 36 3 8
2
Find. maximum value of x for which 2tan™ x + COSIG XZ J is independent of x.
+X
0
LY P
Let x = tan® 2 2

20 +costcos 20
0<20<X2

(i) 2

cos cos20 =260

So given expression = 40 = 4tan™x




Mathematics Inverse

40.

Key.

Sol.

41.

Key.

Sol.

42.

Key.

Sol.

~Zc0<0  =-n<20<0
(i) 2
cos 1 cos20 =-26
So, given expression becomes independent of 4.

—£<9£0 = -00<X<0
For 2

sin™|cos x| —cos™*[sin X| =a has at least one solution iff a €

2 10} b) {O,E} o)
[n 37[} ) (0,7)

22
A
sin"|cos x| —cos™*[sin X| :%—cos’l|cos x|—%+sin’l lsin x| =a
=>sin~|sinx|—cos™ |cos X| = a
= a=0¥vX

If Xy Xy Xgy X,y are the roots of the equation

4
x* —x*sin23+x* cos 23— xcos —sin B=0,then Y _tan"' X, is equal to
i=1

a) # b) 5~ g7 Q) #
B

4 - i —
Ztanlxi:tanl(zxi lexzxsjztanl( sin2p3 COS.,B]

= 1) %%, + 7%, 1-cos24—sin S

o cosp(2sinp-1)| (Z_ D_z_
= tan {sinﬁ(zsinﬂ—l)}_tan (tan 2 p 2 p

. 3 _ 3
The least and greatest values of (sm ! X) +(COS ! X) are respectively : X € [—l,l]

e s < 7
a) 2.2 b) 8’8 ) 32" 8
~
0328
C

(sin’l X+Cos x)3 —3sintxcos™ x(sin’1 X +C0os x)

7~ 37 ., (x .
————=>SIN " X| —-=SIn " X
_8 2 2

7 3., =z | 328 2 3x( . L. T 2(( . 4. T 2 (3zY
=—+—||sinNT"X—=| |-—=—=—=+—|sin"x-= sin x——| <| —
8 2 4 32 32 2 4 4 4

10
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43,

Key.

Sol.

44.

Key.

Sol.

45.

Key.

Sol.

46.

Inverse

The area bounded by the

identity curve

in the first quadrant, 0 and

y =

x =sin! (a4 + 1) +cos™ (a4 + 1) —tan™ (a4 + 1) is

7 a?

a) g_?

7> a’

d) 8 4
B
4_ —_—
xisdefinedifa =0 :>a—0.

| =
N

T_T
4 32 sg. units

7’ 1 2
L ==+2,1, = [tan1 (—D +
Let 16

the following is true.

a)1'1<IZ<13

d) I, <I, <1

B

Consider the function f (X) Z (tan‘l X)2 +

:>f£<f1<fe =1, <l <l
Lcrwetler s <ne,

x*+1

72'2

b) 32

a2

a’ 7
+_ —_—
4 16 2

I, = (tan‘1 e)2 - 22
, e” +1  then which of

I,<I <I, I <I, <1,

b) c)

then f!(x)>0V xe&(0,)

If 0 < x < 1, then V1+X* [{x cos (cot™x) + sin (cot™x}* — 1]¥2 =

X

(A) V1#X%°
(C)XNL+x

c

(B) x

(D) V14 X2

2
=1+ x?|{x.cos| cos™ X Jrsin(sinl 12j -1
1+ x? 1+x

Exp.

:m!{ X

2 1/2
1
X. + -1
1+ x® 1+ x? } }

=1+ X°[1+x* =12 = x/1+ X?

The value of ‘@’ for which ax?+sin™(x?>-2x+2) +cos™(x?-2x+2)=0 has a real solution , is

2 2

2 7 b) 7

T T

9 2a2

11
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Key.

Sol.

47.

Key.

Sol.

48.

Key.

Sol.

49.

Key.

C
2 (v 1)2
I_|ere’x —-2x+2=(x-1)"+1>1
—1£(x2—2x+2)31
But

Which is possible only when X2 —2x+2=1
sox=1

2 . _
Then, a(1)” +sin l(1)+cos l(1):0

—a+2+0=0
2

T
J.a=——
2
(=(5)5)
The value of tan [ 2 is
2 1 el
a) 35 2 ). Y8 ¢ 5

A

ol 5]l ST
el T )5

o -1 2r .1 .27 .
The principal value of €COS COS? +SIn sm? is

a) 7 b) % 0

A

o 2 5

2
The range of the function f (x): 2t3n1(1+XJ+sin1(l X j is

—7T, 7z}

A) {7 B) { Q) (~7,7] D) -
D

12
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Sol.

50.

Key.

Sol.

51.

Key.

Sol.

52.

Key.

Sol.

53.

Key.

Sol.

r+4Tan™x  ,x<0
f(x)= V4 ,0<x<1
—7T JX>1

3
. . _ a X .1 . _
If domain of the function f (X)=cos ?+\/sm log, (x+1)is [a,b], thena +2b =

(A)o (B)1 (c)2 (D)3
C
—1$X—3$1

2 0<log,(x+1)<1

=32 <x32=0<x<1

e V= cot™ (\/cos 29) —tan! (\/cos 20)

then siny =
a) tan® o b) COt* &
c) tané d) coto
A

%— y= 2tan‘1(\/cos2 9) =siny= cos(%_ y) = tan?d

3
if %8>0 then & cosec 1tan’1g +ﬂ—sec ( tanlﬂ]
2 2 B2 2

(a—,B)(a2+ﬁ’2) b) (a+ﬂ)(a2—ﬂ2) g (a+ﬂ)(a2+ﬂ2)

a) d) 0
C
ltan‘l[aj e;ltan‘l(ﬁ):z—e
Let 2 &
c¥3 2 aS 3
25in29+ ﬂﬂ' :1—c0329+1+§n29

2 cos? [— j

G.E= 4

s ) pa +

\/a +,B -p \/a +ﬂ +a

a+ﬁ)(a2 +,82)

The value of the expression sin~ (sm%}rcos (coss—;jﬂan1(tan57nj+sinl(cosz) is

)17_”_2 B)-2 )——2 D) none of these
42 21

A

sin"!sin 22n —sin“'sin| 3n+ = |= L
7 7 7

1 (STC) =] ( T[j
COS™ COS| — |=C0S™" CcoS| 2t — —
3 3

T
3

15
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tan™ tan(5 j =tan'tan (n —EJ = _2n
7 7 7

sin"cos(2)= ——cos tcos2=2-2

-18+35
Required Value __E+n @+TC_2:(—)71_2:J.7_7I_2
7T 3 7 2 42 42

54. If sin‘l(x—1)+cos‘1(x—3)+tan‘1( j:cos‘1k+n, then the value of K =

2-x?
Al B) _1 Q) =8 D) none of these
V2 V2
Key. C
Sol. sin*(x-1) = ~1<x-1<1=0<x<2
cost(x-3) = ~1<Xx-3<1=2<x<4
tan” [ X J:XER X =2, -2
2-x2
=2
sin’1(2—1)+cos’1(2 3)+tan” ﬁ:coslkﬂr
= sin1+cos™(-1)+tan™(-1)=cos tk+ 1
T in-Z=costk+n
2
1 T 1
= cos  K=— = K=—
A 2
55. If sin"*sin(5) > x* —4x, then'the number of possible integral values of x is
A)l B)2 C)3 D) none of these

Key. C
Sol.  sin"'sin5=sin“sin(5-2n)=5-2n (As—gs 5-2n< gj

sin<!sin5> x? —4x

= 521> x* —4x
N X? —4x+2n-5<0
Sign sum of (x* —4x +2m-5)
+ - +
-VE I T +re

2-JF-21  2+F-im

2—J9-2n<X<2++9-21

Integral values of x are 1, 2, 3
Number of integral value of x = 3

56. If x[-1,0), then cos’1(2x2 —1)—25in’1x =

14
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Inverse

T 3n
A) —— B) & C) —
) 5 ) )2
Key. B
Sol. cos’1(2x2—1)=2n—2005’1x

cos’1(2x2 ~1)—2sin™ x=2r—2cos " X —2sin "' x

= 2n—2(cos‘1x +sin‘1x)

=2n—2£=n
2
- . 42X a
57. a, and o, satisfies sin > =tan >
1+x 1-x

equal to

Al B) 3/2 C)2
Key. C
Sol.  Graph sinl[ szj

1+x
¥i

Graph of tanl(1 & j

2

-X

From graph one can say

-l<x<1 = -l<a, <1

Loy <, = o —oy|<2
i

58.  The solution of the inequality log,,,sin™x > log,,, cos™ x is

D) 2=

(asx<0)

and |o, —a,| <K, forall o,-and @, then k is

D) none of these

15
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Key.

Sol.

59.

Key.

Sol.

60.

Key.

Sol.

61.

Key.

Sol.

62.

1 1 1
A) xe {OE} B) xe (ﬁl} C) xe (Oﬁj D) None of these
C

log,,,sin™*x > log,,, cos™* x

< costx >sinTx, 0<x<l1

) n )
<C0S 1x>§—cos 'x, 0<x<1

_ T
& CoS 1X>Z’ O<x<1

=S 0<x< i
J2
,1 4 71 2 -
The value of tan| cos E +tan § is
A) ° B) ’ C) 16 D) none of these
17 16 7
D

Since cos™ (fj =tan™ (éj
5 4

3
7+7
tan| cos™ 4 +tan™ 2 =tan tan’l§+tan’lg _4 3 17
5 3 4 IEEA
.

3

If tan‘l(\/cosa+1)+cot‘1(\/cosa+1)=p (where o # nn+g,n el), then sinp is equal to

A) tan’ o B) tan 2o C) sec’ a.—tan’a D) cosZ%
C

Since tan x + cot™x = g VxeR,

= sinp=1=sec’a—tan’a

A Y
K235

Range of the function f(x)=cos™(~{x}), where {} is fractional part function, is

S el el o

C

N3

g <cos™ (—x{x})<n
.

The sum of solutions of the equation 2sin™v/x* + X +1+cos /X + X = %ﬁ is

the range is [

N3

16
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A0 B)-1 01 D)2
Key. B
Sol.  0<x?*+x+1<1 and 0<x?+x<1

. x=-1,0

Forx=-1

L.H.S =2$in11+c0510:3?7c
X =-1isasolution
forx=0L.H.S =2sin'1+ cos‘loz%c

X =0 is a solution
sum of the solution = -1

63.  If sinta+sinb+sin™c=r, then the value of a\/(l—az) + b\/(l— bz) * c\/(l—cz) will be

A) 2abc B) abc Q) %abc D) %abc
Key. A
Sol. Let sinta=A,
sint b=B
sintc=C

. sinA=a,sinB=Db,sinC=c
and A+ B+ C= x, then
sin2A +sin2B +2C =4sin Asin B.sin C

Now a\/(l—az) +b\/(1—c2) +c\/(1—c2) =sin A cos A + sin B cos B + sin C cos C

=% [sin 2A + sin 2B + sin 2C] =.2 sin A sin B sin C = 2abc

64.  If 2tan™(cosx)=tan""(2cosecx), then x =
A) 3n B) T C) r D) None of these
4 4 3
Key. B
Sol. .. We have 2tan™(cosx)=tan™(2cosecx)
= tan(2tan‘1 cosx) = 2 COSEC X
2C0S X 2C0S X
————=2C08€C X = —— =2 COSEC X
1-cos” X sin“ x
= Sin X = cos X = x:g.
65 \/1+x +4/1-x%2
V1+x2 —1-x2
A) EJrlcos‘lx B) Xt cos?tx? C) £ —costx? D) T Leostx
42 4 4 4 2
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Key. A
[mwﬁj

Sol.

- 1+ 0526 ++/1-c0s 20
1+ 0520 —+/1-c0s 20

= tanl(ﬁcose+ﬁ5|ne] =tan (wj =tan'tan (%H%j =%+%coslx

J2cos0-+/2sind 1-tano

(putting x* = cos 20 = 0= %cos‘l x?)

66. If x,,X,,X;,X, are roots of the equation x* —x>sin 2B+ x* cos2p — x cosP —sin =0, then
tan'x, +tan x, +tan" x, +tan " x, =

A) B B) g—ﬁ C) n—B D) B
Key. B
Sol. We have

X, =sin 2B, X,X, =C0S2f,ZX,X,X, = C0oSf
and X;X,X;X, =—sinf

tanl{ IX, — EX, X, X, jztanl( sinZB—cosBj

1-2X,X, + XX, XX, 1<cos2f3—sinf

B ((?sin B il)cos[}] =tan” (cotp)=tan™ {tan (g - Bﬂ = g,

sinB(2sinp—1)
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Key.

Sol.

Key:

Hint:

Key:

Hint:

Inverse
Multiple Correct Answer Type

The value of x satisfying sin™ x+sin™(1-x)=cos ™ x are

(A) O (B)% (€)1

AB
| P | P |
sin™ X +sin (1—x)_cos X

=  Z_costx+—=—cos(1-x)=cos’x
2 2
= 2cos ' x =m—cos ™ (1-x)
=N cos’1(2x2 —1)=cos’1(x—1)
= 2 —1=x-1
= x(2x—-1)=0
= . X= 0,1
2

sin’l(x2 +2x+2)+tan’1(x2 —3x=k?) >% for k €

(A) (-1,0) B) (0,1) ©) (1,2)
A BCD

It is satisfied foronly x= -1

7zl2+tan‘1(x2 —3x—k2)>7z/2 for x=-1

=K?+4<0.

Which ofthe following are true

a) tan‘ll:lsin‘l§

2 5

c) tan’llzz—lsin’lﬂ
3 4 2 5

A B, C

2tan‘11 = tan‘1§ :sin‘l§ = z—cos‘1§ = Z—sin‘1£
3 4 5 5

tan Lt I o Z st o ant i F oo
3 2 4 4 4

(D) (0,2)
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4. The value (s) of X satisfying the equation sin~L |sin X| = \/sin_1|sin X| is/are given by (n is
any integer)
A) N7t B) nm+1 C) nt—1 D) 2nmt+1

Key. AB,C.D

Sol.  The solution of Yy = \N isy=0ory=1
If sin_l|sin X| =1= x=1or nt—1 (inthe interval (0, 7))
But y = sin_1|sin x| is periodic with period 7, s0 X=nn+1or nt—1
Again if sin_1|sin X=0=x=nn

5. If S, =cot™3+cot™ 7+cot 13+ cot ™ 21+... nterms then

_ -1
A Sy :tanlg B. S, :% Cs, :Sinl(gj D. S, =cot*(L.1)

Kev. A,B,D

-1

SoL. Sn:tan‘l£+tan‘11+tan‘1i+...+tan i
3 7 1+n(n+1)

=tan'2—-tan'1+tan " 3—tan ' 2+..+tan(R+1)<tan ' n

=tan*(n+1) —tan*(1) =tan* (L)
n+2

S, =tan™ (Ej =tan™ Ej
12 6

s, =tan'(@) =2

. =tan~ (1) .

S; =tan™ (QJ \ tanl(Ej =sin™* (gJ
8 4 5

S,, =tan™ 20 =tan™ 10 =cot! 1
22 11 10

=a,b,d
6. 2cot ' 7+cos™ § is equal to
a) cot™ 44 b) cosec™ 125
117 117
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c) tan™? 4 d) cos™ 44
117 125
Key. A,B,D
Sol. 2cot’17+cos’l§:cos’1 44
5 125
_y2
7. If 0<x<1 Tan™ is equal to
1+Xx
a) lcos‘1 X b) cos™ /1+—X c) sin‘l‘/l_—x d)"none
2 2 2
Key. AB,C
Sol.  Conceptual
8. For the equation |x?—a| = cos™ cos x to have some solution the value of ‘a’ can'be
(A) 1 (B) 1
2 4
1 1
C) —= D) —=
(C) > (D) 2
Key. A,B,D
Sol.
y = C0S 'COS X y=x*—al,a>0 y=|x*-al,a<0
4
‘RN,
. i BN
0 7I'E 27 0
For a > 0, there is always a solution. For a <0, the solution exists for all a € [b, 0] where b is
the number when'y.= |x*=b| touches y = cos™ cos x.
! ! 2 1 . 1
So,yi=yzand Y, =Y, =>x=x"—-band1=2x=b= —Z.Sofmally ae —Z,oo .
9. If f (x)=sin"x+cos™x then 7 is equal to
1
a) f|—= b) f(k?*-2k+3) KeR
) 1(-3) ) £ (ke -2k+3)
0 f[ L j K <R d) f(-2)
1+k?
Key. AC
Sol. f (x):sin’lx+cos’1x=%V—1s x<1
1 1\ 7«
—e|l-1l=>f|—=|==
Q 2 [ ] ( 2] 2
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0<—1 <IvKeR=f[—2_|=Z
1+K 1+K 2

K2-2k+3=(K-1)"+2>2VeR

(d) does not hold (d) does not hold clearly —2 [—1]
10.  If the equation sin™ (x2 +X +1) +c0s™ (Ax+1) :% has exactly two distinct solutions
then the integral value (s) of A can be
a) 0 b) 1 0)-1 d) 2
Key. A
Sol. X+ Xx+1=Ax-1-1<x*+x+1<1
x=0o0r x=4-1 X +X<0,X* +Xx+a>0

=-1<x<0 & VxeR
Q x =0 is one solution
-1<x<0=>-1<1-1<0=0<1<1

11. If o is a real number for which f(x)=Incos™x is defined; then.a possible value of [a] is
(where [.] denotes greatest integer function).
A0 B)l1 C)-1 D) -2
Key. AC
Sol.  Domain of f(x) = In cos™ x
is X e[—l,l)
[a]=—10r 0
12. Which of the following is a rational number:
A) sin[tan13+tanllj B) cos(ﬁ—sin@j
3 2 4
C) log, | sin lsin*@ D) tan lcos’1£
4 8 2 3
Key. ABC

Sol.  (A) sin (tan1 3+tan™ %) =sin g =1

(B) cos(E —sin™* Ej = cos(cos1 §j _3
2 4 4) 4

(€) sin{lsinl @]
4 8

/63

Let sint——=9
8

J63

S0 sin@=——if cose:1
8 8

0 1+cos6 3
we have cos— = =—
2 \/ 2 4
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1—cose
aind____—2_ 1
4 2 242
Now log, sin lsin’lﬁ =Iogziz_§
4 8 22 2
(D) cos’lﬁzo
3
cosez—5
3
tang =¥ which is irrational
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A)

B)

D)

Key.
Sol.

Key.
Sol.

Key:

Hint:

Inverse
Assertion Reasoning Type

Statement-1 is True, Statement-2 is True; Statement-2 is a correct
Explanation for Statement-1

Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for
Statement-1

Statement-1 is True, Statement-2 is False

Statement-1 is False, Statement-2 is True

[e0]

_ o

Statement 1: Z cot12k? :Z
k=1

Statement 2: tan‘lz—i2 =tan*(2k +1)—tan*(2k -1) ke N

A
Conceptual

[ee]
_ T
Statement 1: z cot™12k? :Z

=1
Statement 2: tan1% =tan*(2k+1)—tan*(2k-1),ke N
A

Conceptual

STATEMENT-1
The number of solutions of the equation SinX +COSX = SiN"" X +COS "X is zero.

STATEMENT-2
sin“tx + cos ™ x =g VXe [—1,1] and the maximum value of (sinx+cosx) is \/2 for

XeR.
A

. . _ T
The maximum value of (SInX+COSX) is ﬁ while sintx+cos™x = E YV X e [—1, 1]
so the equation SINX +COSX = SiN"* X +C0S X has no solution

T

STATEMENT- 1: Range of the function f(x) = tan (VX —6X+12 ) is [3 ,—]

N[ Aa

_ T
STATEMENT — 2: Range of f(x) = tan’x is (—E,Ej
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Inverse
Key: B
Hint:  Conceptual
1( 3 (1 T
5.  Statementl:tan i[> |+tanH = |=—
4 7 4
1 X _ —X T
Statement Il : For x>0, y>0 tan U2 +tan™t y=x =—
y y+x) 4
1) Statement | & |l are correct. Statement Il is correct explonation of statement I.
2) Statement | & Il are correct. Statement Il is not explaining statement |
3) Statement | is correct, statement Il is wrong.
4) Statement | is wrong, statement Il is correct.
Key. 1
Sol. Conceptual
- 1 4, . | T 3m
6. Statement | : The range of SIN" ~ X+ COS ~ X+tan ~ X is Z,T
.1 -1, T
Statement Il : SIN"~ X+ C0OS " X = > vXxeR
1) Statement | & |l are correct. Statement Il is correct explonation of statement .
2) Statement | & Il are correct. Statement Il is not explaining statement |
3) Statement | is correct, statement Il is wrong,
4) Statement | is wrong, statement Il is correct.
Key. 3
Sol. Conceptual
-1 =1 -1, 2 2 2 _
7. Statement | : If COS™~ X+COS ~ Y-+€0S ~Z =7 then X"+ Yy~ +2° —-2xyz =1
Statement Il ; If A+B+C=r then

cos? A+cos® B +¢0s>C =1—2cos Acos BcosC
1) Statement | & Il are correct..Statement Il is correct explonation of statement .
2) Statement | & ll'arecorrect. Statement Il is not explaining statement |
3) Statement lis correct, statement Il is wrong.
4) Statement | is wrong, statement Il is correct.

Key. 4
Sol. Conceptual
, |a(a+b+c) , [b(a+b+c)
8. Statement | : If a,b,c are +ve then tan ———~ +1an _
bc ca
4 |c(a+b+c
+tant c(a+b+c) =7
ab
_ _ 1| X+
Statement |1 : tan"* X +tan"y = tan 1(1 yJ if x>0, y>0

1) Statement | & Il are correct. Statement Il is correct explonation of statement .
2) Statement | & Il are correct. Statement Il is not explaining statement |
3) Statement | is correct, statement Il is wrong.
4) Statement | is wrong, statement Il is correct.
Key. 3
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Inverse

Sol.

9.

Key.
Sol.

10.

Key.

Sol.

11.

Key.

Sol.

12.

Key.
Sol.

Conceptual

Statement | : The domain of the function f (X) = COS_1 (|092 (X2 +5x +8)) is [-3, -2]

Statement Il : COS_1 X is positive when X € [0,1)

1) Statement | & Il are correct. Statement Il is correct explonation of statement .
2) Statement | & Il are correct. Statement Il is not explaining statement |

3) Statement | is correct, statement Il is wrong.

4) Statement | is wrong, statement Il is correct.

2
Conceptual

Assertion: cot*3+cot7+cot 13 +........... o0 =Ccot™2.

n

S X=X _ )

Reason: Y tan l(r—"ljztan 'x —tan™ x,vne N.
) 1+X.X

D

n n
li t(1 2) =i tant(n+1) —tann l=tan toc_% ="
nméco (+n+n) nLrgnZ;[an (n+1)-tan n} tan * oo e
2
Assertion : If Znsin_1 X, =nz,neN then anxi :Zn:xf =ixi3
i=1 =L i=1 i=1

Reason: —2 <sintx<Z wxe [-11]
2 2
A

2n
Zsin*l X, =N sipossible if X =X, =....X,, =1
i1

iz1
n

D xE=12+1 412 +....on terms=n
i=L
n

> % =L +1%1+.....n terms=n
i—L

STATEMENT-1

If e (—n/2, 0) then the value of 2 tan™ (coseca) + tan™ (2sina sec’ a) is —.

because

STATEMENT-2

1 o4
Ifx<0,tanx +tant ==——
X

A
Let sina=t € (-1, 0)

So, 2tan™! }+tan’1 2t2 =2 tanl(})ﬂanl(t) =2 _T =7
t 1-t t 2
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13. STATEMENT -1

sint2x+sin13x=2 = x = (ij only
3 76

STATEMENT -2

Sum of two negative angles cannot be positive
Key. A

. . T
Sol. Qsin Loxtsintax=2
VA —_ T _ T
= E_COS Lox+Z _costax=2

_ _ 27
— oS T2x+cos 13x:?

= cos {GXZ —\/1—(2X)2 \/1_(3)()2 } - 2?7[

— 62 —\/(1—13x2 +36x*) = _%

2
= [6x2+%j :1—13x2+36x4

= 19x2 =

Mlw

14.  STATEMENT-1:Sec™'5<tan™(7)

STATEMENT-2: sec ' x < tan™ X,if'x>1 and sec™* x > tan* x if x<—1 and
tan~' x, > tan™ x, if %, > X,

Key. A
Sol. tan™* X is an increasing function

sec ' x=tan* x(\/x2 —1) for x>1
sec tx< tan~ix if tan”* (x/ NG —1) <tantx

if Vx°-1<Xx

if X —1< Xx* which is true

15. Statement — 1: cosec™ (% + i] >sec (% + LJ

7z 7z
Statement — 2: cosec™x >sec X if 1< x <+/2

Key. A

Sol. cosec™x >sec™* x

= Y 1
cosec "X > Ecosec X
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4. T
COSEC™ X > —

1<x<+/2 and (%4—%]6[1\/5)

Statement 2 is true and explains statement 1

. 2X
16. Let f =sin*
(x) sin (1+x2j

Statement — 1: f'(2)= —%

Statement — 2: sinl( szjzn—Ztanlx, Vx >1

1+x
Key. A
. [ 2x a
Sol. f(x)=sin ( 2j:rc—Ztan X,X>1
1+x
2 2
fr(x)=— f'(2)=-2

Statement — 1 is statement — 2 is True; Statement-2 is a correct explanation for statement-1.

] 1 1
17. Statement — 1: sin}| — >tan1(—j
(JEJ Jr

Statement — 2: sin" x> tan"y for x >y, ¥/ x,y &(0;1)

Key. A
- a1 X 1 -1 X
Sol. sin~x =tan >tan™ X >tan=y {Q x>y,—>x}
V1-x° 1-x°
Statement -2 is true
e<n
1 1
—_— > —_—
Je  n

by statement — 2

sin™* (%) >tan‘1(%j > tan‘{%}

Statement —1 is true
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Inverse

Comprehension Type
Paragraph -1

2
Consider the equations  cos™* x+(sin‘l y)2 = a% -(1)
4
&cos ™ x.(sinty) =2 —(2
(sin*y) =7 -
1. The complete set of values of a for which the equation (1) holds good is
a) (0,£+1) b) {0,£+1} c)R d).¢
r T
Key. B
2. The set of values of a for which (1) &(2) posses solution is
a) (—o0,—2]U[2,0) b) (-2,2) ) [2,£+1} d)R
Vs
Key. C
3. The values of X and y such that system (1) &(2) posses solutions for integral values of ‘a’:
2 2
a) [ cos™ 1 by | cos -~ 1
4 2 4 2
72_2
C) (COST,ilj d) xeR,yeR
Key. C

2
] 2
Sol. 1,23. O<cos'x<r &0&(siny) s%

2 2
.'.OSH—§H+H—:>0£a££+1
4 4 V4

From (1) &(2) 16(cos‘1 x)2 —4a7r2(cos‘1 x)+7z4 =0&cos'xI R:D?* 0

=a’>4=a>2

S.a€ [2,£+1}
V4

If a'is.an.integer then a=2
For-a=2

16(cos‘l x)2 —87%costx+7* =0

2 2
_ 2 _ T V4
(4cos 1x—7r2) — 0= cos lx:T:x:cosT

2 2 2
To /. 1 N2 T . 4.\ T . T
—(sIn =—=>(SIN =—=>SIn =+— th ==+1
gy =fg=inty) = ymEg ey

Paragraph -2

. x-1
If f(x)=sin™" [{Z—D where [.] denotes the greatest integer function.
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Inverse

4, The domain of f(x) is
(@) (=o0, -2) (b) [1,5/3)
(c) (5/3,2) (d) (=00, 5/3)
Key. D
5. The range of f(x) is
T T T T
== b)| ——,— 0
w|-22] 0|25
T T T T
T o d __101_
(C){zz} (){2 2}
Key. D
o . . X-1 .
6. Let n be an non-negative integer, then solution of the equation {2 X} =nis
w){2n+1’2n+3j (b){2n+1 2}
n+l n+2 +1
©) [—oo, 2”+3)u(2, o) (d) (—oo, 2””)
n+2 n+2
Key. A
Sol. 4,

interval [-1, 1]
X-1

x-1
There domain of f consists of those real numbersx # 2 for which {—} lies on the

2—-X

= “1<——<2
2—X
1 <0&3x 5 0
— X_
-

domain (

5. For sm( j the [

Therefore range of f(x) is { > ,O,E}

-

—X

(n+1)x—(2n+1)

g

} liesin [-1, 1] and thus takes the values — 1, 0 and 1 atmost

2

x-1
n<——<n+1
2

0& (n+2)x—(2n+3) 0

X—2

X—2

{Zn +1 2n+3j
= X e
n+2

n+1
Paragraph 3

Z tan 1| Xt —Xr=1
1+ Xr_1 Xy

n
Z(tan X —

r=1

-1 -1 -1
Xr—l): tan" " x, —tan " xp,vVne N
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7. The sum to infinite terms of the series
n-1
tan 1 (—j+tan‘1 (—J+ ...... +tan 1 — |+ 000
9 142201
T T
(A) — B) -
4 2
(C) ~ (D) none of these
Key. A

) ®
4
T T
Cc) — D) =
©) > (D) 2
Key. D
9. The sum to infinite terms of the series
oot 22+ 2 hcot [ 23+ L | oot 2% s
2 22 23
T T
A) — B) —
(A) 2 (B) >
-1 -1
(C) cot "2 (D) —cot™2
Key. C
n n 2r—1
Sol. 7. lim tan | ————
n%wé 1+22r—1
n r _or-1
= lim Ztan_1 2—21
n—w 5 1+27.2"

= tan 12 =tan11
' il
2. 4 4
8. cosec‘lﬁ +cosec /65 +cosect (325) +...0

= cot L2+ cot 18+ cot 118+ ...00

n
lim Zcot_1(2r2)
n—>oor:1

n

] 1( 2
lim tan 1(—}
n—mé 4r2
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lim Zn:tan‘l(#)

N0 £ 1+4r° -1
—tan too—tan"11

L 1 1, 1

9. lim Zcot_ 2 +—]

n—oo 7 2r

n r
lim Ztan‘l 2z
n—oo 7 1+2l’.2r+l

n r+1 _or
lim tan 1 u
n—oo 7 1+2l’.2r+l

—tan Ltoo—tan12
- cot 12

Paragraph -4

It is given that A = (tan‘lx)3 +(cot‘1x)3 where x >0.and B'=(cos ™ t)2 +(sin™ t)2 where
te 0,i cand sintx+costx =" for —1<x <1 and tan*x +cottx == forall xeR
J2 2 2
10. The interval in which A lies is
7'[3 TE3 7'[3 7'[3 Tl',3 T[Z3
A | —,— B) | — — C) f=—=,— D) none of these
7 2 32 8 4010
Key. B
11. The maximum value of Bris
2 2 2
A) T B) T C) D D) none of these
8 16 4
Key. C
12. If least value of ‘A is*A and maximum value of B is p , then cot™ cot[wJ =
1l
o i n n
A) = B) = C) — D) - —
) 8 ) 8 ) 8 ) 8
Key. A
Sol. “+.10.

A= (tan‘1 x)3 +(cot‘1 x)3
A= (tan‘1 X +cot ™! x)3 —3tan*xcot™ x(tan‘l X +cot™ x)

3
= A=|Z| —3tantxcotix. =
2 2

3
= A:n——3—ntan’1x T tantx
8 2 2

© 3n 4. W 2
= A=—+—|tan"x——

32 2 4
as x>0
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3 3
r <A< r
32 8

11. B= (sin’lt)2 +(cos’l t)2
B :(sin‘ltJrcos‘lt)2 —2sintcos 't

2
B :n——ZSin‘lt(E—sin‘ltj
4 2

2 2 2
grac T, T T

8 16 4

Tts TCZ
12. A=— =—

32 =7
A_m
p 8
hopr _n_ I

1) 8 8
A

Paragraph -5

13.

Key.

14.

Key.

15.

) 2tantx X[ <1
Given that tan‘l[1 ij: “m+2tantx , x>1
-X
n+2tantx , x<-1
) 2tan'x is |x|<1
sin?—=X_ ) piotanix  is x>1

1+ %2

—(n+ 2tan’1x) is x<-1

And sin’1x+cos’1x=g for —1<x<1

sint' ( X24X 4j +2tan™ (—gj is independent from x then
+

A) Xe[—3,4] B) Xe[—2,2] C) Xe[—l,l] D) Xe[l,oo]
B
If cos’lG—XZ:—£+2tan’l3x,then X e
1+9x 2
A) (%oo) B) (-1 ) C) (—,-1) D) none of these
A
) (1. 42X 1
If (x—l)(x +1)>O,then sm(—tan - —tan x)z
2 1-x
A)l B) L c-1 D) none of these
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Key. C
X
. 4x X\ . 2'5 X X X
Sol. 13 sml( 5 j+2tanl(——j:sm1 £ |-2tan" = =2tan'=-2tan "= =0
X“+4 2 X 2 2 2
—| +1
Here |—|<1
|x|£2 = —2X<X<2
14. cos‘l—Z:—E+2tan‘13x
1+9x 2
= E—sin‘lﬁ—xzz—z+2tan‘l3x
2 1+9x 2
= sint X ~=n-2tan'3x =  sin™ 2:3 > =m—2tan<’ 3x
1+9x 1+(3x)
Above is true when 3x > 1 = X >%

+)
Xe|l —,0
3
15. (x-1)(x* +1)>0
x>1
2X

sin 1tan‘l( >
2 1-Xx

=

)— tan"'x |= sin[l(—n +2tan! x) —tan! x} =sin (—Ej =1
2 2
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Inverse
Integer Answer Type

2

1. The number of solutions of the equation sin‘11+x =%sec(x—1) are

Key: 1

Hint: L+x" <l=|¥=1=>x=+1
But X =—1 will not satisfy the equation.

2. If X e[O,47r], y e[O,47r], then number of ordered pairs (x, y) which satisfy the.equation
Sin'sinx+Cos™cosy = 377[ Ar€ v

Key: 4

Hint: sin‘lsinxsg,cos‘1 CoSY < hencesinx =1, cosy=-1
5 5
Ordered pairs Z,ﬂ' , £,37z , —ﬂ-,n , —7[,37r are'the solution.
2 2 2 2

. _ T
3. If the equation Sin 1(X2 + X +1) + cos 1(ax+1) =5 has exactly two solutions then the

only possible integral value of ais
Key. 1
Sol.  The given equation holds if X2 +X+l=ax+1 and -1<X
= X(x+1+a)=0 and =1<Xx<0
= X=0 ora—-1.and ~1<x<0
. X=0 is one solution and for another different solution —1<a—-1<0
= 0<a<1.soonly integral value a can have is 0.

1 1

2+x+1£1

L N . 3
4, If SIn X+SInN 1y+5|n ZZ? and f is a function

Which ‘satisfies f(1) =2, f(p+q)= f(p).f(q)¥p.qeR, then f(wj equals

Xyz
to
Key. 8
Sol. “-Fcsinix<l
2 2
.'.sin_1x+sin_ly+sin_lz :37“
<:>sin_1x=sin_1y=sin_1z=g<:>x= y=z=1
Also f(p+qg)=f(p).f(Q)vpgeR ... @
Given (1) =2
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From@), fL+)=fQ.fO)=f(Q)=2%2=4 .2

From 2), f(2+1) = f(2).f()=222=23-8
Now given expression= f (3) =8
The given relation is possible when
a2 3 5
a-——+—+..=1+b+b"+..
3 9

Also
2 3
—1£a—a—+a—+....§l&—1£1+b+b2+....£1
1
= |b|<1=>|a|<3 and —— =~
a 1-b

1+
3

3a 1

= —3 = n , there are infinitely many solution. But in_given.options it is satisfied only
a+ -

when a=1and b :%

5. The number of Real solutions of COS™(C0S X) =[X].where [.] denotes greatest integer function

IS

Key. 5

N

SoL.
from graph no.of solutions =5

6. The number of solutions of the equation ‘cos‘l x‘ =sin'[sinx| in [0,27] is
Key. 4

i

o

]
E|
t
3
=

Sol.
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7. The number of ordered pairs (x, y) satisfying the system of equations
(cos™ x)2 +sin™y =1 and cos™ x+(sin™ y)2 =1 is (are)
Key. 3
Sol. Leta=cos™"x,b=sin"y
a’+b=1 &a+b’=1=a=bora=1b=o0ora=1b=0
1+
If a’b=>a’+a-10=>a= 1_2\/6
ae(o,7)be —Z :a:b:\/—5—_1:>(x,y)= cos™ \/—5—_1 ,sin” @
2 2 2 2 2
a=1b=0=(xy)=(cos',0)
a=0,b=1=(x,y)=(1sinl)
8. Least value of n for which
(n—2)x*+8x+n+4>sin"'sin(12)+cos™ cos(12), V Xe R where ne N
Ans. 5
Sol. (N-2)x*+8x+n+4>0V xeR
sin"'sin(12) =—(47—-12)
cos ™ cos(12) =4z 12
. . . [ ax .4 bx I
9. The number of solutions of the equation sin [—j+sm [—j =sin™" x where
c c
a’+b? =c?a,b,c are positive real numbers, is (are)
Key. 2
sol.  sin & —sintx—sin’® (b_xj
c c
2.2
-y _} )2( —/1=x° (b_xj
c c c
— x=00r a£c? —b’x2 —by1-x2
X=00r+1=x*=0
n-1
10... The value of tan tan’11+tan’lg+tan’li+ ........... +tan™! % Forererennd o | is’
3 9 33 1+2°"
Key. 1
n-1 n__on-1
Sol. Tn=tan™ % =tan™ 2—2_1
1+2" 1+2"2"
=tan(2")-tan*(2"*)
O 2r LA ). . .
11. If S:Ztan ——— |=tan™"| — |, where | — | is in simplest form, then x—A4=
) 2417 +r U 7
Key. 1
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50
Sol. S=)(tan'(L+r+r’)—tan*(A-r+r?))
r=1
L .. 4] 3sin2a 4| tana s i
12. Simplify the following: tan™| —————  |+tan™ | —— | where ——<a<—.
5+3cos2a 4 2 2
Key. «
Sol. tan™ _3sinZa rtant| B0% | gt —Gtanaz T tan [ BN
5+3cos2a 4 8+ 2tan“ a 4
3tana +tana
_tan-l| 4+tan’a 4 3tan® o <1
_ Btan‘a 16+ 4tan’ o
16 + 4tan’ o
=tan™(tana)=a Ans.
) PERY: L4\ 57
13.  Solve for x, if (tan x) +(cot x) =2
8
Key. x=-1
Sol.
2 2
(tan’lx)2 Jr(cot’lx)2 =(tan’1x+cot’1x)2 —2tan x| Z <tan*x :TE——ntan’lx+2(tan’1x)2 s
2 4 8
tan‘lx=ﬁ,—E
3 4
a T { a1 27:}
tantx=—— tantx 25—
4 3

X =-1 is the solution




Mathematics Inverse

Inverse
Matrix-Match Type

1.
Column-I Column-II
14
A) sin| 2Tan™ 3 P)—
4 15
3
B) cos| 2Tan™ Q) 3
. 41 2
C) sin| 4Tan™" = R) —
3 13
S) 1
D) cos2| Tan~ 11+Tan’l 2)
4 9
24
T —
25
Key. A-t:B-t;C-t; D-q
Sol. Conceptual
2. lett :(sin‘lx)smf L t=(sin )" Tt = (cos‘lx)smf " t,=(cosx)™
Match the items of Column | with that of Column'll
Column-I Column-I11
(A) | xe(0, cosl) (p) | t>t>t>t,
(B) [ 1 j @ |ttt
X e| cosl, —
2
(C) 1 R 1 (r) >t >t,>t,
X e(ﬁ,sm ]
(D) Xe (Sin 1,1) (S) t>t,>1,>t,

Key A—->Q;B—>S,C—>RD—->P

Hint: (A)In 0< x<cos 1 we have cos “1y>sin1x.

Also cosT1x>1and sin"lx<1
cosx .1 ycosx .1 osinx 1 osinx
The greatestis (COS'X) =t andleastis (sin"'x)" " =t, and (sin"x)" " <=t,(cos'x)
t1 < t3
So, t4 > t3 >t1 > t2

1
(B) Similarly in cos 1< X <—2 cos~1x > sin~1x and both are less than 1

So, greatest is t3 and least is ty and tg > tq

Hence, t3>tg>t1 >ty
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(C) For —=<x<sin1

2

We have, 1 > sin~1x > cos—1x
So, greatest is ty and the least is t3, also t1 >ty

Hence, ty >t1>t4>t3

(D) For sin 1< x < 1, we have sin~1 x> 1> cos~1x
So, the greatest is t1 and the least is t3 and t) > tg.

Column —1 Column - 11
A) If the equation P)-1
2

X +4+3sin(ax+b)—2x=0 has at least
One real solution, where a,b € [0,27] then

sin(a+b) can be equal to

B) If sin"1x <cos™1x then x can be Qo0
equal to
C) The number of the ordered pairs R) 1

(X,y) satisfying |y| =COS X and

y= sin_l(sin X) , where —27 < X <37 is
equal to
D) If ne N and the set of equation S)5

2
cos T x + (sin_1 y)2 N n% and

2

1 T . .
X =— is consistent,
16

(sin_1 y)2 —COS

then‘n.can‘be equal to

Key. A-P;B-PQ,C-S, D-R

Sal.

%2\ 41 3sin(ax+b) — 2x = 0 = (x—1)2 + 3{L+ sin(ax+ b)} =0
The above equation holds if and only if x = 1 and Sin(ax+b) =-1=sin(a+b) =-1

-1 1 1 1

g T - g
COS ~X=SsIn x:>E—sm X=sIin —X

or s.in_1x£%:>—13x£i

J2
The graphs of |y| = cos X and intersect at five points in [-27, 37]
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—21 J T 3n 5t 3m
% x| 2 2
2 2
Adding we get, (Sin_1 y)2 = an+l 2
32
2
0S4n+17c2_n—:>——gn<z
32 4 4
Also, COS L X = 4n-1.2
32
o1 1.8,
4 =
Hence, N=1
4, Match the following:
Column-I Column-ll

a) No. of solutions of the equations y =|sin X| and y =€0s ™ (cosX) for x e[-47,47] p)1

b) If SiN"" X < cos ' X, then X can be equal to q) 0
¢) The number of the ordered pair (X, y) satisfying |y| =COSX and Yy = sin™ (sin X), r)4

where 27 <X<3rx
2

. 2. n
d) If ne N and the set of equations Cos™ X+(S|n’1 y) = % and s)5

N2 LN .
SINT"y) —CO0S™ X ==—uis consistent, then n can be equal to.
16

Key. A—->SB—->QC—>S,D>P
Sol. (d) plot both graphs, there five points of intersection.

(b) %—sin'l X>sin~ x

(c) plot both.graphs.
dn+1

32

(d)Adding; (sin’l y)2 = 7t

2
o+l oa 70
32 4

1 7
=>—-——<n<—
4 4
4n-1 ,
32
4n-1

=0< i <r
32

costx=
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= 1 <n< 8 +1
4 V4
son=1
5. [.] epresents greatest integer function in parts (A), (B) and (C)
Column —1 Column — 11
(A) [ 1f £(x)=sin"x and lim f(3x—4x*)=a-3lim f(x) then [a] = P |2
1 1"
X—>? x—);
B 3
®) If f(x)=tan™ g(x) where g(x)zix—?)x2 and
—-3x
f 3h)—f _
lim (a+ ) (a): 3 >, When —1<a<i,then find
h=0 3h 1+a 3 J3
f(1+ehj_f[1j
. 2 2
lim =
h—0 6h

Key.

Sol.

(©) (|4

If cos™(4x® —~3x)=a+bcos ™ x for —-1<x <_?1 ,then [a +b +2]

(DNNT; f(x)=cos™(4x* —3x) and Iir?f‘(x)za and Iirpf‘(x):b, (s) | -2

x> R
thena+b-3=
t [-3
A->qB-o>pC—os, Dot
(A) sin™(3x —4x°) = —3sin*x if 1 %<t
X
lim f (3x — 4x°) = lim (7 <3sin " x )= -3 lim sin"*x
X*)E XA)£ X*)E
2 2 2
a=mn
[a]=3
3x - x° 1 1
B) f(x)=tan™ =3tan'x, when ——=<x<—
f 3h)-f
If—i<a<i,then lim (ax3h)-f(a) _ 32 f'(a)= 32
J3 J3 h—0 3h 1+a 1+a
f@mhj-f@} o
Zlim —f(1/2)==2
h=0 6h 5
required value = 2
(C) cos™(4x® -3x)=cos ™ (cos30) =30 - 2n Q 2n/3<0<n}
=-2m+3c0s "X
[a+b+2]=[-2n+3+2]=-2
30, 0<0<”’ 3cos ' x l<x<1
(D) f(x)=cos™(4x° —3x)=cos ™ (cos30) = 3 _ 2 )
2n—-30 g<6<g 2n—3cos ' x O<x<§
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3 =, —<x<1
f‘(x) _ l; X
, O<x<=
1-x?
a=limf'(x)=-23
L
xa?
b=limf'(x)=23
n
xa?
a+tbh-3=-
6. Match the following: -
Column —1 Column— 11
(A) | Absolute difference of greatest and least value of (P). | =
J2 (sin2x —cos 2x) 4
(B) | Absolute difference of greatest and least value of T
x? —4x+3, xe[1,3], is 6
c - ry |4
© Greatest value of tan’ll—X,Xe[O,l], is ")
1+ X
(D) | Absolute difference of greatest and least value of (s) |1
cos x? Xe{—i i} is
1 \/E 1 \/E 1
® | =
3
Key. A->nB—->s;,C->p;D-oq
Sol.  (A) The difference=2—(-2) =4
(B) Let f(x)=x"-4x+3
f'(x)=2x-4=0 = X=2
f(1)=0,f(2)=-1,f(3)=0
.. |greatest value — least valug| =1
(C) tan™ 1o X tah 1 tanx
1+X
s
greatest value = 2
(D). .. greatest value :g, least value :g
difference =~
6
7. Match the following: -
Column -1 Column — 11
(A) (p) | <0
Value of x satisfying sin™ x —cos™ x =cos™ ﬁ is
(B) | Value of sec (tan™*2)+cosec” (cot *3) is <1
(C) | Greatest value of x, satisfying sin™*x —cos™x =sin™(3x —2) is (n|=1
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Key.

Sol.

(D)

Value of sin™(sin5) is

(s)

>0

(t)

>2

A—->q9$;,B-orst;C—>rs;D—-pq

Conceptual




