Edubull

Inverse Trigonometric

EXERCISE #1
S Principal Value - cost {CO{E RH _13
15 15
Q1 cos'(-1)= .
A) T (8)0 ©) n (D) 2x Q5 The value of sin {arc cos(— EH is-
2
Sol.  [C] cosiC1)=n A) L B) 1
(A) N (B)
Q2 tan' [tan%nj is equal to- ©) g (D) none of these
AT n Sol.  [C]
(A) 1 (B) 1 | 1 _ A
3 3 sin [cos [—EH = sin {n—cos E}
C) — (D) - —
4 4
=sin (cos‘lljz sint L= ﬁ
2 3 2

Sol.  [A] tant (tan %nj =tan'(-1) = —%

Q.6 Ifsin'x+sin'y :%n , then
Q.3 cos }(cos 5n/4) is given by -

cos'x+costy=
(A) 54 (B) 3/4

27 T T
(C) — n/4 (D) None of these (A) 4 (B) 3 © 5 (DK
Sol.  [B] cos* [coss—nj -
4 Sol.[B] © sin™x+cos'x = >
V2 4 4 =sintx= g—cos’lx
ti .
Properties | to IV - T
So sin x+siny= 3
Q4  cost cos(— Enj is equal to - - s . 2
15 => — —C0S X+—= —COS " y= —
2 2 3
17n 17n
(A) —— B) —
15 15 4 1 2t w
‘ 13 = COS "~ X + COS y=rc—?:E
s
€ — D) —
15 15 . _
> Q.7 tan [tan (-6)] is equal to
Sol.[D] cos™ {CO{_ERH (A)2n—6 (B)2n+6
(C)-2n+6 (D)-6
1 17
=cos {co{— nﬂ i i
15 Sol[A] © —7 <tantx< 3
=cos* {CO{ZE_EEH = tan ' [tan (2n—6)] = 21— 6
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QS8

Sol.[B]

Q9

Sol.

Q.10

Sol.

Questions
based on

Q.11

Sol.[B]

cos * (cos 10) is equal to

(A) 47 + 10 (B) 41— 10
(C) —4n + 10 (D) 10

cos *(cos 10)

®coslcoso=0 if 0<0<=n

= cos ' (cos (4n — 10)) = 41— 10

The value of sin? (cos 33?“] is -

3n n i T
(A) 5 (B) 3 (©) o (D) - 0
[O]
We have

sin* | cos 6n+3—n =sint {coss—n}
5 5
=sin? | sin n 3
2 5

—sintsin |-~ |=- 1
10 10

If & < x < 2m, then cos *(cos x) is equal to-

(A) x (B) —x
(C) 2n + x (D) 2r—x
[D]

cos * (cos x) when T < x < 21

then cos* cos (2 — X) = 21— X

Properties V and VI

Iftan! 2x + tan ! 3x = % then x =

1
(-1 ®) -
1
(©) -1, = (D) None of these
tan ' 2x + tan ' 3x = %
= tanl[ZXJFSZ() .
1-6x 4

Q.12

Sol.[A]

Q.13

Sol.[D]

Questions
based on

5x
1-6x2
=6x2+5x-1=0

= Bx+1)(x-1)=0

x=1, x:—l
6

Butx=1 so x:—%

cot [tant Litantlimnt l] 3
2 5 8

©C) V2 (D)-+2

cot | tan 21, tan <148 tan* 3
2 5 8

(A1 (B)-1

= cot| tan

= cot| tan
80-8-2-5

. 40+16+10—1}
=cot [tan ' 1] = cot % =1

Xx-1 a4 X+1 =
+ tan —
X+2 X+2 4

1 1 5 5
(A)ﬁ (B)_E(C)\/; (D)i\g

x-1 4 X+l ¢
X+2 X+2 4

If tant

, then x =

tant

x-1 x+1
1 X+2 X+2 _ T
x2-1 4

(x+2)?

2X(X+2)
(x+2)2-x?+1

= tan

S22+ A =4x+4+1

= 2x*=5

Sx=+ =
2

Properties VII and VIII
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= cosec? (sin ' X
Q.14 Ifcos* 3 st 2 —cos “Ix, then x = ( )
5 5 = [cosec (cosec’ll)]2 ==

A0  ®1 (O O% X

Sol.[B] cos’! 3 _gint? —costx Q.18  sin [cot™ cos tan* x] is equal to -
2
xc -1 X—2
A B
Ssintd _sintd = costx ®) (x2+2J ®) (xz +1)
5 5

=cos'x=0=x=cos0=1 ©) (X +l] (D) None of these

+2

Q.15  Ifsin* x/5 + cosec * 5/4 = n/2, then x =

(A) 4 (B) 5 Sol.[C] sin [cot™ cos tan™ x]

€)1 (D)3 =sin {cot coscos ™t }
Sol.[D] sinX + cosec™ S_x
5 4 2
=sin| cot” l —sm sin 1
—sintX 4 sin*f -
5 5 >
_ [x+1
—sintl +cos’1§:E X% +2
5 5 2

Q.19  If the sum of the acute angles tan* x and
=x=3

(1Y e :
Q.16  Ifsintx+sin (1—x) = cos x, then x = tan (3) is 45°, then the value of x is

A1, -1 (B)1,0 1 1 1 1
(C)0,1/2 (D) None (A) - (B) 2 © < (D) >
a1 2 2 ) — -1
Sol.[C] ®sin (xwll—(l—x) +(@1-x)V1-x j—cos X Sol.[D] @tan*1x+tan*1%:%
= sin” 1
X+3 g
(X\/ZX x% +(1-x)W1-x ) sin 41— = tan X1
1-2
3
= XV2Xx—x? + (1 —x) Y1-x% =y1-x? _ 3x+l
3-X
:>X\/2X—X2=X\/1—X2 3+ 1=3-X
=X (2x=x) =x* (1-x%%) 1
=4X=2 =>x= =
S>xX2x-xX*-1+x)=0 2

=x*(2x-1)=0 . .
Q.20 Ifx=sin(2tan"2), y=sin (E tan 5)_

=x=0, x:1
2

Then
i A) x =y B)y’=1-x
Properties IX , X & XI Bx=y ®y
(B)XZ:% (D)y?=1+x

Q.17 1+cot(sin*x)=
@ @ ©- O
X X X

Sol.[C] 1+ cot® (sin*x)

Sol.[B] x=sin(2tan ™" 2),y =sin [%tanl %)

0 x =sin attant 2
1-4
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w

13
= sinf n—tan 2] = sin[ tan 22 =coscos' == = R.H.S.
3 3 5 5
. ( . 4) 4 True
Xx=sin|sin" = ==
5) 5 _
cos a.sin
1 .4 Q.23 2tan*{tan>tan [E—EJ = tan? S SNP_
y =sin (Et""”lgj 2 4 2 sin o+ cosf
Sol. False
44
Let tan 1§ =0 Taking L.H.S.
—tan0= 2 = cos0= S 2tan! tan—tan KA
3 5 4 2
=sin 0
y=sing a(l tanB/Z]
1_§ - tan ! 2\1+tanP/2
ypoizcosd T 5 1 ,ofl-tanp/2)’
> > 5 I
2\1+tanP/2
Clearly y?=1—x
i S0 change tan 6 = SiLeand solving , we get
True or False type Questions | os0 ,
21 HO=sintx+costx-tantx (0<x<1l), '
Q . - x(@<x<D) =qant SNACOP oS, False
then the interval in which 0 lies is given by coso. +sin 8
/4 <0< /2
Sol.  True Fill in The Blanks type Questions |

S L |
0= —tanx Q.24 Ify=2tan'x+sin™ [2x/(1 + x))] for all X,

= 0 =cot"x then <y<
0<x<1 1 .
Sol. y=2tan'x +sin* Vv xeR
—clearly T<0<~ True 1+x
4 2 y=2tan x + 2 tan’x V xeR

1 5 ax T catanix<ax &
cos 2 (tan‘1—+tan‘1—j 2 2
4 9 = _2n<4tan’x<2n

1 2 L= 2n<y<2n
7+7
=cos2 | tant 4192 .
1-"5 25 Iftant |2 ]tant[2]=2
49 Q X x) 2°
thenx =......
=cos 2 tan! % b
Sol. tant2="_antd
-2 b b
= 1 4 Stant 2=cost? Stant 2=tant X
cos | cos - < x ~ "
4
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4 1 _ .
Q.26 Iftan'—— =tan'= +tan’ ,
a-1 X a?-x+1
thenx =.......
1, 1
2
Sol. tanfli :tanfl Xa——x+1
a— 1[ 1 )
1-° 5=
X\la®—-x+1
1 a®+1

a-1 (@%+1)x—x>-1
= x?—x(@+1)+1+ (a-1) (@ +1) =0
= -a)-(@+1)(x-a)=0
= (x—a)(x+a-a’-1)=0
—x=aorx=a’—a+1

Q.27 |Ifsint %X +sin 4?)( =sin'x,

2 2
Sol. sint 3—X\/1—16X +4—X\/1—9L =sin?tx
5 25 5 25

= 3x V25-16X° + 4x /25-9x? = 25x

one root is x = 0, other roots are given by the

equation

3 V25-16x2 + 4 {25-9x2 = 25

= 325-16x? = 25— 4 v/25-9x?
On squaring and solving, we get

4 =+/25-9x°

again squaring and solving, we obtain
x = + 1 (satisfy the equation)

= x=0, 1, —1 are the solution
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EXERCISE # 2

ElggllN Only Single Correct Answer type

P
Questions

Q.1

Sol.

Q.2

Sol.

Q.3

Sol.

Ifsin*x=0+pandsin'y=0—p, then1+xy=
(A) sin0 + sin’B (B) sin’0 + cos’p

(C) cos?0 + cos’p (D) cos’0 + sin’p

[B]

sin'x=0+pandsinty=0-p

= Xx=sin (60 +p)andy =sin (6 - p)

put the value and solving we get

1+ xy = sin” 0 + cos? B

The value of
cot{sin l[ &J+ cosl(E] sec 12
4 2
is equal to -
A0 @) w4 (C)n6 (D)2
[A]

sin! {Cot{sin [ ‘/2“27‘@}, cosl( 73 ] +cost % H
sin’t 2 ]2-V3 n =
= [cot{tan 5 J:E +6+4H

= sin™ [cot{tan T2-43)+ %H

.4 n b5m
=sint | cot{ —+—
12 12
sin? {cotﬁ} =0
2

=sint0=0

The number of positive integral solutions of

cosl(4x2 — 8x+ Z) =T are
2 3
(A) one (B) two
(C) three (D) none of these
[D]

4% _8x+ L=cos E= 1
2 3 2

Q.4

Sol.

Q5

Sol.

Q6

=42 -8x+3=0=4x°-6x-2x+3=0

= (2x-1) (2x-3)=0; x:%,x:

N w

No integral solution.

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

of tan cos*li—sin*1 =N is-
52 17
J29 29
A) —— B) —
(A) 3 (B) 3
©) V3129 (D) None of these
[D]
We have
41 -1 . 4 -1
cosS ——==tan " 7,sin - —=tan 4
572 V17
= tan (tan‘l ﬂj = tan (tan‘1 i) -3
1+28 29 29

2
If (tan*x)? + (cot *x)? = 5% then x equals-

(A)-1 B)1
©o (D) None of these
[A]

2
(tan* x)? + (cot * x)* = s

put cot ™ x = %— tan ' xandtan ' x =y

- 2
2

+ | ==
v+ (5]

. n 3
Solvingwe gety=— —, —; x=-1
g we gety 12

. T .1 33n _
Ccos | sin| —— +SIn 7| COS—— | =
9 9

5
8

30m n
A) — B) —
DR (B) -
© 386—; (D) None of these
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Sol.  [B]

cost (—sin Ej +sin? [cos (47: _3_7:]}
9 9

1 . T - 3n
= m — COS Sln§ + Sin COS? Sol.

Q.7 The value of sin*(sin 10) is -

(A) 10 (B) 10 - 3n
(C)3rn-10 (D) None of these Q.10
Sol.  [C]

Since 3n<1o<3n+g
0<10-3n< =
2

- §< 3n—10 <0 = sin* (sin 10) = 3n— 10

Q8 Ifx=tan"(1/7)andy =tan* (1/3), then -

(A) cos2x=sin4dy  (B) cos 4y = cos 2x S
(C)cos 2y =sin4x (D) None of these
Sol. [A]
®x=tan1[lj Stanx= =
7 7
1- 1
_1-tan®x _ " 49 _ 48 24
COS 2X = 7 N =—=—
l+tan®x 4,1 50 25
49
1 1
and@y=tan'| = | =tany= =
y=n?(3) 2 ny=2
any _43)_ s
=sin2y = ang/ = ==
l+tan’y 4.1 5
9
1
andcosZy:1 tanzy: 9o_4
l+tan’y 4,1 5
9
- . 3 4 24
=sindy=2sin2ycos2y=2. —. == —
Y y y 5 5 25
Hence cos 2x = sin 4y
Q.11

Q9 Ife=cot?cosx —tan?,/cos x , then sin® =

(A) tan %x (B) tan® (x/2)

©) %tan’l (x2) (D) None of these

[B]

1
0=tan? —tant Jcosx
Jeosx

1-cosx
=tan 6 =

24/C0SX 24/C0SX

If a, b, c be positive real numbers and the value

of 0=t /a(a+b+c) 4t /b(a+b+c)
bc ca
+tan’ ‘/C(EH-—EHC) then tan® is equal to -
a

(A) 0 B)1
©) a+b+c

abc
[A]
Leta+b+c=x

ax bx cX
then 0 = tanﬂ{— +tan? ‘/— +tan? 1{—
bc ca ab

taking R.H.S. we have
CX

/ax /bx
7+ -
1 Vbc Vea o1 [CX
1 /% ’bl ab
bcVca
X @+b) -~
L abc—xﬂan’1 ‘{_b
1_X a
c

X a+b)
T - 1{%
—(a+h) ab

Otan' (-0) =n—tan ' 0

/cx [ex
Sa—tant, = +tan?t [——=g=0=x
ab ab

=tan6=tann=0

(D) None of these

= tan

=tan

tant 2x + tant 3x = nx +%ﬁ then x =
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1 11 T
Al -= B) =,= C) = D) none of these
(A) 5 (B) 5’3 (®) 5 (D)
(©) 4,5 (D) None of these Sol. [B]
Sol.  [A] A=tan*2 B=tan'3

Inany A, wehave A+B+C=r

3r
tanl2x +tan ' 3x = nw+ —
4 tanl2+tant3+c=n

Sotant XXy 3T stant 234 ez n o tan? ((1)+c=n
1-6x? 4 1-6
2X +3X T _ _n
=— =S>n——+C=1 =C= —
1-6x2 4 4

=6x2-5x—-1=0

= (6x+1)(x-1)=0 Hx —1-x?

Q.15 Iftan’ = a, then X? is equal
:le,—% V1+x2 +41-x?
to-
Q.12 Iftan(x +y) = 33 and x = tan* 3, then y will (A)sin 2a (B) sina. (C) cos 2a (D) cos o
be- Sol.  [A]
(A)0.3 (B) tan™ (1.3) V1+x% —41-x? _ sinx
(© tan (0.3) (D) tan'* (l) Jiex? +1-x?  cosx
18 using componendo and dividendo, we get
sol.  [C] - _
_ 291+ x cosa +sina
tan(x +y) =33 and x =tan"1 3 = :
tanx+tany _ o 2J1-x2 cosa-sina
l-tanxtany Squaring, we get

put tan x = 3 and solving we get

! 1+x2 _ 1+sin2a
tany=.3 = y=tan (.3)

1-x2  1-sin2a

[ o2 from above x* = sin 2a
Q.13 Thevalueof 2tan* virx® -1 is equal to- .
X
16  Thevalue of cos (2 cos ' x +sin ' x) atx = = is -
(A) cot*x (B) sec *x Q ( ) 5
1
(C) tan—x (D) None of these 26 26
Sol. [C] (A) = (B) - e
Vi+x% -1
1+x° —
2tant ————=
X © % (D) none of these
Put x = tan 6 and solve we have Sol. [B]
_ cos (2 cosIx + sin~1x)
2tan™ (1 _cosej = 2tan”tan 2 = cos (cos ' x + cos ! x + sin* x)
sin 6 2
0= tant x = cos [g+ cos™ x) =—sin (cos ™ x)

— sin(sint V1—x2 )= v1_x2
Q.14 InaAABC,ifA=tan'2andB = tan 3, then sin (sin x*) X

1
C is equal to- atx = 3 we get

(A 3 B) - /1_21; @
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Sol.
Q17 If cos’1 Py cos’lg = a, then °

2 2

p_2m cos o + g— equals-

a’? ab

(A) sin o (B) cos? a

(C) tan? o (D) cot® o
Sol.  [A]

- — Q.20
= cos* {B.ﬂ— 1—p 1—q—}:ot
a b

e

Squaring both the side Sol.
2
(1_p_] [1—q—J Pa’ ~ 2P ¢os o + cosar

a? b2 ) a’p?® ab

1- =cos? a— 2% cos o

@
2

P
a2
2 2
P 2P o5 o+ L =sin?g
a2 ab bZ

=

52
Q.18 tan 1sm - lcos‘11 az =
2 2 l+a

(A)

(B)

1+a? 1+a?

2a
© I

_az

Q.21

sol.  [C]

1. 4,2 1 41-a°
tan | —sin 2+—COS 5
2 1+a 2 l+a

1 a1 -1
= tan [E.Ztan a+§.2tan a} Sol.[A]

= tan [2tan ' a]

2
= tan (tan1 a ]: 2
1-a

Q.19  Solution of the equation
2 tan* (cos X) = tan ™ (2 cosec X) is-

T T
A)X=2nt + — B)x=nn+ —
(A) 1 (B) 1

C)x=nn+ g (D) none of these

Edubull
[B]

2 tan~1 (cos x) = tan1 (2 cosec x)

4 2C0SX

1-cos? x

= 2. cot X. COSec X = 2 COSec X
= cosec X (cotx—-1)=0
=cotx-1=0=cotx=1

= tan =tan* (2 cosec x)

'
:>x:nn+z ® cosec x =0

The value of cotl{\/(l sin X) +/(1+5sin x) } .

J@=sinx) —/(L+sin x)

Vv x € (0, n/2]
(A) m—x (B) 21— x
(C) x/2 (D) n—x/2

[D]
cot™ {Jl—sin X ++/1+sin X :l

\/1—sin X —\/1+sin X

X . X X . X
COS——SIN—+CO0S—+SIn—
- ot 2" "2 "2

. X X . X
COS—_ —sin——Co0s——sin
2 2 2

=cot* [—cotij
2
=cot* {cot(n—ij} .
2 2
tan lcos’l ﬁ =
2 3

3-5 3++5

A) ——— B
(A) > (B) 5
2 4
©) (D)
3-45 3445
Let cos 1£ =0
3
:cosezﬁand sin6=E
3 3
there fore
tan lcos‘1£ =tan 2
2 3 2
L5
an 0176080 0" 3 :—3_\/5
2 sin® 2 2 2
3

The number of real solution of

Q.22
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Sol.

Q.23

Sol.

Q.24

Sol.

Elgsl2] One or More Than one correct

tan 1\ x(x +1) +sintVxZ +x+1= % is -

(A) Zero (B) One
(C) Two (D) Infinite
[C]

Given equation exist only when
X(X+1)20,xX*+x+1>0but<1
=0<x+x+1<1

=X +x=0

=>Xx(x+1)=0

=>x=-1,0

Answer Type Questions

One of the values of x satisfying

_ . 41 .
tan (sec 'x) = sin cos ' —— is-

NG
V5 3
OR~ ® =
5 3
©- - ©)- %
[B, D]

_ . 4 1
tan (sec 'x) = sincos * ——

5

— tan (tan* Vx2—1)=sinsin* 2
V5
2
2
= VX -1=—
J5
9 _ WS
s 7

Option (B), (D) are correct.

Let 0 = tanl(tan%nj and ¢ = tanl(—tan%nj

then-
(A)O>0d (B)46-3p=0
C)o6+= I—g (D) None of these
[B, C]

0=tan (tan 5—“)
4

Q.25

Sol.

Q.26

Sol.

=tan?

VR

tan| t+Z~ | |=tanttan L=
4 4

()

NG

=0=

NG

and ¢ = tan* [— tan %nj

=tan!|—tan| n-" || =tanttan = T
3 3 3

T oq
=0= = Lo
=3 (i)
from option
clearly$>06and 460 —-3p=n—-n=0
e+¢:ﬁ+ﬂzﬁ
4 3 12

= option (B) & (C) are correct.

If % < |X| < 1 then which of the following are

real-

(A) sin™* x (B) tan ' x
(C) sec* x (D) cos * x
[A, B, D]

Given%< [x|<1

from option, we know that
sintxisreal for—1<x<1

tan™ x is real for —o < X < oo
sectxisreal forx<—1,x>1
costxisreal for—1<x<1

= option (A), (B) , (D) are correct.

Let f (x) = sin’x + cos 'x. Then g is equal to-

1

(A)f (_Ej

(B) f(k* -2k +3), k e R
1

(D) f(-2)

[A C]

Ifsin?x +costx= =~

2

Then we must have -1 <x<1

clearly f(— E] and f[ L 5 j gives correct values
2 1+k

so option (A), (C) are correct.
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Q.27

Sol.

=(sin* x+c0s* x)*~3sin " x cos x (sinx + cos ™ X)

Q.28

Sol.

The greatest and least values of
(sin* x)* + (cos* x)* are-
3 3

s e
(A) ETy (B) Y

7 i
(©) 5 (D) 5
[A, C]

(sm x)* +(cos x)*®

Tl',3

3n . 1 1
= ———SIn "X CO0S " X
8 8

Letsintx=t=cos'x= %—t

Put the value, we get

3 2
S (t—i) - (0)
2 2 4

3
.. T
minimum value = —
32
I <t<

Again _E< sintx< = or—

K2 T
2 2

2
<X
4
Lo
16

2
:>n—£ t——| <
=< (4]

so from (i)
n + 3t 9n’ | 28r° _ E

32 2 16 32 8
7
maximum value = ?

3

7
= greatest value —% and least value = —

sin x > cos * x holds for-
(A) all values of x
(C)x e (1N2, 1)

[C, D]
sin x> cos ! x

(D) x = 0.75.

A _ T
=2sintx> =
2
. | Y
=sintx> —
4
. . . T
= sin (sin 1x)>smz

1
=SX> —

2

(B) x € (0, 12)

Q.29

Sol.

‘ Elael® Assertion Reason type Questions

Q.30

Sol.

But—13xs1:xa[1 andi<.75<l

—, 1
7
= option (C) and (D) are correct.

o, B and vy are three angles given by

a=2tan' (V2-1),p=3 sin L+ sin’* (%j

NG

and y = cos % Then-

(A)a>p B)B>y
Cla<y (D) none of these
[B,C]
amtant 202D g T
1-(3-242) 4
p=3 L_I- ™ _ 1050
4 6 1

y=cos’ %:tan’12ﬁ< g

clearlya <y<p
Option (B), (C) are correct.

The following questions 30 to 31 consists of

two statements each, printed as Assertion

and Reason. While answering these
questions you are to choose any one of the
following four responses.

(A) If both Assertion and Reason are true
and the Reason is correct explanation of
the Assertion.

(B) If both Assertion and Reason are true
but Reason is not correct explanation of
the Assertion.

(C) If Assertion is true but the Reason is
false.

(D) If Assertion is false but Reason is true

Assertion (A) : The solution of
sin™t (6x) + sin ! (6V3)x = ‘—2“ is x = +1/12.

Reason (R): As, sin'x is defined for | x | < 1.

(D]

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com Mob no.

1 +91-9350679141




Q.31

Sol.

Column Matching type Questions

Q.32

% +sin ' 6+4/3 x=—sin 6x

Taking sine both side

cos (sin 6+4/3 ) =— 6x = V1-108x? = — 6x

= 1-108X2=36% =x0= — =z L
144 12

But x = % does not satisfy the equation

1. .
But x = - — is satis
12 fy

=X = —% is the solution and sin™ x defined for

[X| < is true.
= Assertion is false but reason is true.

Assertion (A) : The solution set for
cos * (cos 4) > 3x% — 4x is ¢.
Reason (R) : The value of cos™* (cos X) = 2t — X,
for x e (r, 2n).
[D]
0 cos }(cos x) = 2r — x for xe(m, 27)
R is true
O cos Y(cos 4) > 3x* — 4x
= 21— 4> 3x° — 4x
2n> 3% —4x + 4
® minimum of
16-48 8
12 3
But 2w = 6.28 Apr.
= Als false

32— Ax + 4 is—

Column | Column 11
(A) cos A +cos P p+cos tv=3n (P)2n
then Ap + pv + VA is

(B) If sin* x + tan "x = % : (Q)sin’lx—%
then 24/5 (2% + 1) is

2n 2n
(C) D sinx;=nmthen) x;is  (R) 10
i=1 i=1

Sol.

Q.33

Edubull
NI

(D) f(x) = sinl{Tx -5 1-x2 } (S)3

—isxslh
2

A->S ;B>R;C—>P;D->Q

(A) cos A + cos '+ cos v = 3r
—1<costx<1l =cos'x=n
—A=-1pu=-1v=-1
= Au+puv+via=3

(B) sin*x + tan x = g
= tan ’x = cos 'x

V1-x?

X
2
- (X2+%] =% = @¢+1)= 5

25 (2% +1) =10

2

=X= =x'=1-x

©€) == <sinx< L csintx=ZX
2 2 2

01<i<2n = x=1, ig[l,2n]
2n
D x;=2n
i1
(D)Putx=sin® = O=sin'x

=sin* ésin 0-Lcose |= sin‘lsin[e—E
2 2 6

=0- = =sintx- X
6

o3

Let f(x) = sin"x , g(x) = cos x and h(x) = tan 'x.
For what interval of variation of x the following
are true.

Column | Column 11
(A) FWX)+g(Wx)=n/2 (P) [0, »)
® f09+gNi-x* )0 @101
©) g[l‘xi} 2h(x) (R) (<0, 1)
1+X
© ho+h= X @t
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EXERCISE # 3

Subjective Type Questions |

Q.1

Sol.

Q.2
Sol.

Q3

Sol.

Solve for x, sin[&) cos™* x} =1.

Let lcos’l X=a
5
®0<cos'x<m
0<£cos x<—:0< E
5 5 5
. . T
But in the interval {OE}

sina=1
Clearly given equation has no solution.

Solve for x, cot™ (x) — cot™ (x + 2) = 15°.

cottx—cott (x +2) = 15°

1 X(x+2)+1
X+2-X

N X(x+2)+1

= cot” =15°

ﬁ+l

J3-1

S +2x+1=(3+1)% = (x+1)%=(J3+
1)?

SX+D)=%(J3+D) = x=+3 orx=—(/3+
2)

=cot15° =

Let x, y be positive integers. Then find the pairs
(x, y) satisfying the equation

y
\1+y?

Given equation can be written as

tan x + cos* =sint

%)

1
tantx +tant —=tan’3
1
X+ =
—tan! —Y =tanl3
X
1-2
y
1
XYt g
y—X

=Xxy+1=3y-3x

1+3x

= V=
y 3-X

Q.4

Sol.

Q.5

Sol.

We have to find only +ve and integral solutions.
This is possible only when x = 1 and 2

then x = 1; y=2
andx=2; y=7
Hence (1, 2) and (2, 7) are only two pair.

Find the sum of the series
tan ' (1/3) + tan ' (2/9) +.....

ol 2Mt
+ tan W o 0,
2n -1
ztan ( 22n—1]

= Z:(tan’l 2" —tant2" Y

n=1
=tan'2-tan'l+tan*4—tant2+.+tan oo
= tan'l+tanto == +EZE
4 2 4

Find the sum of the series

. _ 1
sin” 1 L, sin 12—

5 R

,1 \/ﬁ—ﬂ(n—l OO
\/m ......

= { \/: \/7x/n+1}
”"‘{ R \/7\/_} O
R

Let if sin @ =—— then cos 0 =
1

1
thencos ¢ = ,|[1-——
Jn+1 n+1
Put the values in (i), we obtain
=sin™ (sin 0 cos ¢ — cos O sin ¢)

=sint (sin(®@—9))=0—¢

= sint

and sin ¢ =

N
«/ﬁ Vn+1

Putn=1,2,3, ... and adding, we have

1
Jn+1

S,=sin*1-sin?
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Q.6

Sol.

Q.7

Sol.

Q.8

Sol.

.S, =sint1==
2

Ifsin x +sin’'y =g , prove that
20¢ XA +y) =1+ x* + Y

. . I
sinflx+sinly =3

= sin* (x \/1—y2 +y Yl-x?)= g

= Xyl-y? +yV1-x? =1
squaring both the side we have

XA(1- y?) + YA(1- X3) +2xyV1—x2 J1-y? =1
= 2xyV1-x2 1-y? =1-x—y? + 2x%?

again squaring and solving we get
1+x*+y* =20+ y* —xy)
Prove that,

. 1 _ 14
sin | 2tan™? = | + cos (tan 24/2) = ==

[ ) oo a2y =
Taking L.H.S. we have
2

sin tan‘li1 +cos (tan 2+/2)

1-=
9

= sin [tan 3) +cos (tan ' 2+/2 )

= sint [sm j+ cos (cos j
14

3,1 MBehs
5 3 15

Find the value of sin [Z sin

sin {—sml J_J
4

_lJ_J

V63

Letsin’lﬁzejsinez -5 = cos 0

|+

We have to find the value of sin %

® cos 0 =

@ |

Q9

Sol.

.0 3
=sin — = ==
2 4
.0
sin — =
4
= sin 9 = L
4 22
Prove that,

2tan ' (-3)=-cos* (— gj

= —x+cost 2]z “Lostant(-2)
5 2 3

Lettan*(-3)=a=tan o= -3
and -~ <0,<0
2

=>-n<20<0

1- tan a_1-9 4

—20=cos*t (— ij
5

= 2tan* (-3)=—cos™ (— %]

Again—n<20<0 =>0<2a+n<n

S0 cos (m + 2a) = — CoS 2a=%

n+2a:cos’1i
5
a1 !
= 2tan" (-3) =—= + cos T
Again—nt<2a<0
—E<2a+£<£
2 2 2
so tan (£+2aj=cot2a= -1
2 tan 2o

_tanfoa-1_ 9-1 _ 4

2tano. 2(-3) 3
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—2tant (3)=—Z+tan’ [— ij
2 3

Q.10 Ifa=2arctan GJF—X) and
- X

2

B = arc sin {1 Xz} for0<x<1

1+x

then prove that o, + = 7.

2
Sol. oc:2tan1[i+—xj;[5:sinll X

2
oc+[3:2tanl(l+—xj sint 12X
1-x

- 1+x?
Q) 1JF—X> 1
1-X
ZGJFX) )
— +tan! —X 2+sin’l —x2
1 1+x 1+x
1-x
2 2
— n+tan? +tan? 1-x
- 2X
2 2
1-X
=qr—tan* +tan* =
2X

Passage based objective questions |

Passage #1 (Q. 11to 13)

The domain and range of inverse circular

function are defined as follows :

Domain Range
sin*x [-1, 1] E,g—n
2 2

cos 'x [-1, 1] [0, 7]
tan 'x R 3,3—75
2 2

cot'x R (0, )
cosec'x (o0, 1] U [1, 0) [g%ﬂ

}—{n}

Q.11

Sol.[A]

Q.12

Sol.[C]

Q.13

Sol.[B]

sec'x (~0,-1] U [1, %) [0, n] - {g}

sin'x < %n then solution set of X is-
1 1

) (—,1} ®) [__,_1}
72 72

©) {—% , %} (D) none of these

. 3n
Clearly £ <sintx< 2F = xe| -1
72 4 e(ﬁ }
sinx + cosec *x at x = —1 is -
(A) (B) 2n (C) 3n (D) —n
sinx + cosec *x at x =— 1

3t 3m
= —+— =3n
2 2

If x e [-1, 1], then range of tan *(-x) is

3t n 3t 5m;

CIE - ECIE
T T

©) [-x, 0] D) [‘Z’Z}

xe[-1, 1] then tan (- x) is
- = <tan'(-x)<m+ r
4 4

Range [3—75 : S—R}
4 4

Passage #2 (Q. 14 to 16)

Sol.

Let us define here two functions in the domain
of [-1, 1], f(x) = sin ' x, g(x) = cos * x

Now another function

I (x) = max. {f(x), g(x)}, —1<x<1

J (X) =min {f(x), g(x)}, - 1<x<1

On the basis of above passage, answer the
following questions :

Graph is
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y=cos'x |
n/2 )y =sinx
B /4 1
o 11
_T V2
2
Q.14  The range of J(x) is-
T T T
A |-—=,0 B) |-—,—
(){ 5 } ()[ 5 4}
© [—E,E} (D) none of these
2 2
Sol. [B]
sinlx —l<x<-——
J(X) = 1 ‘/E
costx ——<x<1
2
Range is [—E, E}
2 4
Q.15 The number of points where I(x) is not
differential are -
(A)3 B)1
©o (D) Infinite
Sol. [A]
1
costx —-l<xs<—
OE ., 2
sinx —<x<1
32

Q.16

Sol.

V2

Clearly 1(x) is not differentiable at = one
point

The set of x such that J(x) is increases, is -

(A) (-1, 0) (B) (-1, 112)
©) (-1, 1) (D) none of these
[B]

Clearly J(x) is increases

[+
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EXERCISE #4

Old 1 T-JEE Questions | — cos tan L
x?+1
2 3
1 Mfsint x— X
Q [ 2 4 Again let tan* !
x?+1
x*  x® n
+cos x-S+ =— 1
2 4 2 =tant=
x2+1
for 0 <|x| < v/2, then xequals  [11T 2001]
1 = cost= X +1
(A) > (B)1 NI
C L D)-1
©)- 2 (D) - Q3 For which value of x,
sol.  [B] sin (cot™ (x + 1)) = cos (tan " x) [NT Scr. 04]
S o (A) 1/2 (B)0
Givensin - A+cos B =5 €)1 (D) - 1/2
sol.  [D]

But sint A + cos A :%

(o 1
, , . 3 sin | sin”™ ————
X X X" X \x?
+ X 2 X X X +2X+2

= X—— -~ - =+
2 4 2 4
X X2 = cos | cost——
- = = -~ from G.P. Vx2+1
1+— 1+L
2 — 1 _ 1
S XQ2+x)=x*(2+X) = 2x(x-1)=0 Ux22x42  Ax2+41

=x=1,0 butxz0=>x=1 ) 1
solving we get x = — 5

Q.2  costan‘sincot’x= [11T-2002]
Q.4 If 0<x<1,then
2 2
X“+1 x° -1
(A) 1= 5 (B) {— 5 V1+x2 [{xcos (cot™ x) + sin (cot * x)}* — 11"
x2 + x2 +

is equal to [11T-2008]

2 2
© s ©) 5 W= (®) X
- - + X
Sol.  Letcot'x=80 © x Tox? ©) Lox?

=cotO=x
Sol.[C] v1+x? [{x cos (cot™x) + sin (cotx)}* — 1]*2

=sin0=

x? +1
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Q5

Sol.

1/2

2
= V1+x? [ Ix—= ! -1
o V1+x? v Vi+x2

Vi+x2 3 +1-1]
XV1+ X2

Let (x, y) be such that

sin* (ax) + cos * (y) + cos * (bxy) = g

Match the statement in Column | with
statements in Column II. [1IT-2007]
Column |

(A)Ifa=1andb=0,then (X, y)

(B) Ifa=1landb =1, then (X,Y)
(C)Ifa=1landb=2,then (x,y)

(D) Ifa=2andb =2, then (X, y)
Column 11

(P) lies on the circle x* +y* = 1

(Q) lieson (x*—1) (y*—1)=0

(R) liesony =x

(S) lieson (4x*—1) (y*—1)=0
A->P;B->Q;C->Q;D->S
(A)a=1landb =0, we have
sintx+costy=0
—=costy=—sin'x = Jl-y?=—x
=x2+y* =1

(B) a=1&b=1, wehave

<1 -1 -1 _ T
sin™ X +cos " y + cos xy—E

= cos 'y +costxy=cos?tx

= xy? —y/1-y? 1-x%y? =x

= (1-y) (1 X)) =x* (1 -y?)?

= 1-y)Q-xy-x+xy) =0
S>1-y)(1L-x)=0=(x*-1) (y*-1)=0
(C) a=1;b=2we have

Q.6

Sol.

. _ _ T
sintx+costy+cost2xy = >

= cos 'y +cost2xy = cos? x
= 2 xy? - \/l—y2 \/l—4x2y2 =X

= (1-y) (1 -4x%) =x° (1-2y%

= 1-4x3y° — y* + 4x%y* = 5% — AXPyP + AxPy*
=x+y’=1

(D)a=2and b =2, we have

cos 'y +cos ™ 2xy = cos * 2x

= 2xy’ — x/l—y2 \/1—4x2y2 = 2x

= (1-y) (L-4xy") = & (L-y?)?

= 1-y) (1-4x3 -4+ 4x%y)) =0
>1-y)(1-4x)=0

= (@xX*-1)(y’-1)=0

. sin 0
Let f(©) = sin|tan® Where
©) [ (\/00529 JJ
I e 0 < E. Then the value of M is
4 4 d(tan®)
[1IT-2011]

O tan* ( sin 6 j =sinttan 0

4/C0s20
so f (0) = sin (sin ' tan 0) = tan 0

0 d(f(6)) _ d(tan6) —q
d(tan6) d(tan®)
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EXERCISE #5

Q.1 Find the following
3sin 2a.

tant | ———"" | +tan* [_tan ¢ }
5+3c0s2a 4

where —n/2 < o < /2

Sol. Lettan o=t
2

Then sin 2a. =

5 and cos o =
1+t 1+t

Put the values and solving, we get

3t t

4+t> 4

3t rtantl = tant
4412 4 1 3t

4+t°

tant

—tan'(t) =tan‘tana=a

Prove that,

Q.2

2cot’5+cott7+2cott 8= %
Sol. Taking L.H.S. we have

2 [tantlitanti] + tan? L
5 8 7

1 1 11

—=2tan?! 3+tan

13 gt d
4 7

= tan

3.
4 7 4 25
25

-1

=tan

1
7
= tan 3

28
—tant1=T"

ntan o
cos? (o — 0)

0= _ {atanl[nmtanaﬂ
2 n-+m

Sol. From the given relation

mtan(o.—0) _
Q.3 If 5 =
cos“ 0

m_ cos” tan®
n  tan(o.—0)cos®(o.— )

sin 20
sin (2o. — 20)

_ 2c0s0sin 0 _
2sin (a—pB)cos(a.—B)

using componendo and dividendo, we get

Q.4

4

Sol.

Q5

,thenprove that ~ Sol-

Q.6

n+m _
n-m

sin(2o. —20) +sin 20
sin(2a.—26) —sin 20

_ 2sina.cos(o—20)
2cosasin (o —260)

tan o

— tan (o — 20) =M
n+m

:>E):1 oc—tanl[n_mtanaj
2 n+m

Find the sum of the series

cot | 22 e +cot? 28, 1
2 22

+ cotl(z4 + %j F orriereeneeens 0
2

Given series is
Zcot‘l(ﬂ”1 +ij
) 2"

n
= Zta

~ 1+2"2"+

= > (tan (2" —tan " 2")
n=1
=tan 2’ - +..tan* oo

tant 2 + tan 2% — tan"12?

_ T _ _

=—tan'2+ —=cot'2 =tan! =

2

If sin'x + sin 'y + sin"' z = =, prove that
X+ v+ 2+ AV = 20 + YRR + 25%)
sintx+sin'y=n—sin"z

= sin™ (x \/1—y2 +yVl-x2)=sintz

=X {1-y? +yy1-x2 =
squaring, we get

X (L-Y)+ Y (1) +2xy1-x2 Y1-y? =7

— 2xy V1-x2 + y\/l— y2 =22 - X% —y? + 2x%y?
Again squaring and solving we obtain

Xt + v+ 24+ APy = 2063y + Y2 + 72X)

Solve for x,
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Sol.

Q.7
Sol.

Q8

sin (6x) +sin™* (6+4/3 ) = —g

%+ sin (643 x) = —sin ! 6x
taking sine, we obtain
cos (sin"* 6 4/3 x) = —6x

= /1-108x2 = —6x
squaring, we get
1-108 x> =36 Xx°

1

1 _1
SX =—=X=— 0or——
144 12 12

Butx = % does not satisfy the given equation

Sox= —i is the solution.
12

Prove that, cos (2 tan’lé) = sin (4 tan’lé)

Taking L.H.S.
2
4l a7
Cos | 2tan "~ — |=cos | tan
7 1
1-—
49
= cos (tan‘ll
24
- coscost 22 = 24 . (i)
25 25

from R.H.S. we obtain
sin 4tan‘ll =sin 2tan‘11
3 3

2
=sin | 2| tant—3_ || = sin [Ztan‘lij
11 4
9

_
16

1&)_ 24

6
=sin | tan 1 —4_ |=sin (tan*%)

o)™ 5 ()

From (i) and (ii), we get
L.H.S.=R.H.S.

=sin (sin

Prove that,

Sol.

Q.9

Sol.

2tan’’ ‘/a_—b tan(x/2) | = cos™ [M}
a+b a+bcosx
Let tanlﬂ /ﬂ tan (X/2)} =0
a+b

—tan 0= a-b tan =
a+b 2
_ 2

® cos 20 = w
1+tan“ 6

Put the value of tan 6 and solving we get

b +acosx
a+bcosx

— 2tan? ‘/—a_btani =cos* b+acosx
a+b 2 a+bcosx

Hence proved.

c0s 20 =

The greater of the two angles
A=2tan* (22 -1)and

B =3sin ' (1/3) +sin* (3/5) is.......
A=2tan (242 -1)

and B=3sin? (ij +sin? (Ej
3 5

Here, A=2tan (242 1)

[1T 1989]

=2tan' (2 x 1.414 -1) = 2 tan *(1.828)

2n
3

~A>2tan(4/3)=2. %:

To find the value of B, we first say

sin-1 1 sin? 1 Tsothat0<3 sin’ll <I
3 2 6 3 2

Now, 33in‘1l=sin‘l 3.1—4.i =sin*? 23
3 3 27 27

=sin"*(0.851) <sin™* [gj = %
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Q.10

Sol.

sin*t (Ej =sin* (0.6) <sin’ REA
5 3
" B< E+ E: E
3 3 3
Q.11
Thus A > 2—n and B < 2_n
3 3
Hence, A>B
Solve for 0,
_ 1 . 3sin 20
0 = tan }(2 tan®0) — = sin l[—j
( )= 3 5+ 4c0520 Sol.
[REE 97]
LettanO6 =t
2 1-t2
=sin20 = > and cos 20 = 5
1+t 1+t
Now,
1 . 4( 3sin20
Zsint| —/——
2 5+4c0s20
1.4 3.2t
=5 sn 2 2
2 50+t7)+4(1-t%)
1., 6t _1 .., 2t/3
= —sin = Zsin
2 9+t% 2 )2
1+ —
5
=L otantlomntlt
2 3 3
Now 0 = tan 2€ —tan +
3 Q.12
o2t
=tan* 3t
1+2t2.—
3
=tan 0= I(Gt_? Sol.
3+2t

= t(3 + 2t°) = t (6t 1)
=t -6t+4)=0
—t=0o0r2t2—6t+4=0
=>t-3t+2=0

= (t-1)%(t+2)=0
=t=1-2o0rt=0

0=, E,n—tan’12
4

Using the principal values, express the

following as a single angle :
3tan™ [%) +2tan (%) +sint 142

6545
[REE 99]
4 2378 .m
so3tanT—=tan” 1 =tan —
- 2
4
2
and 2 tan* o tant —2__ =tant S
5 J 12
25
and sin’? 142 it 142
5 31
ut E £> 1
2 12
11 5
PRET) 142
— qn+tan?t 212 4 ant 222
155 31
24
= +tan? 12, tant 142
-31 31
= n—tan’l% +tan* 142 _ T
31 31
Solve for x,
sint & 4 sin? bx _ sin’x,
c c
where a® +b®=c? ¢c=0 [REE 2000]

2,2 2,2
. 1| ax b x bx a“x L
sint | = [1- —+—[1-—— |=sin Ix
c c c c
ax b?x?  bx a’x?
= — Jl-—*t —1-——5 =X
c c c c

Squaring we get
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Q.13

Sol.

Q.14

Sol.

2,2 2,2
a2 1—b—’2( + b2 1—b’2(
C C

2,2 2,2
+2ab\/1—b)2( \/—ax = ¢

c c
®a’+b?=c?
b?x? a’x?  abx?
= ,|]1- 5 1- > = >
c c c

= (c® - b?x?) (c* — a®%®) = a’h™x*
= ' b%A® - a%cx? =0

c
=>x= ———=1
a“+b

=>Xx=%x1

_ _ T
Solve for x, cos ™ x4/3 + cos x =2

cos x4/3 = g— cos* x
Taking cos both side
= x+/3 = sin (cos 'x)

— X3 = Y1-x?
1

=32=1-x° :>x:iE

1 . .
But o does not satisfy the equation

SO X = % is the solution.

Prove that,
cos? [2=X —gin? X
a-b a-b
coot! A% 1| AWE-X)(X-b)
X—-b 2 a—-b

Letcos®.[2=X =9 = cos 0 = w,a—x
a-b a-b

Osin®=+y1-cos’0 = \/ _a—x_
a-—-b

Xx—b
a_

b
1 jla=x _ . 4 |x=b
= CO0S ‘/— =sin ‘/—
a-b a-b

=0 =sin"

Q.15

Sol.

Again
sin 20 =2 sin 0 cos O

_5 x—b. a—x
Va-b  Va-b

~ o= Llsint {—2 (x—b)(a—x)]
2 a-b

= cos?t J2X = Lgip 2@ (x-b)
a-b 2 a-b

If X = cosec(tan™ (cos(cot™ (sec(sin'a)))))
and

Y = sec(cot™ (sin(tan* (cosec(cos’ a)))))
where 0 < a <1. Find the relation between X
and Y. Express them in terms of ‘a'.

X = cosec. tan~1. cos.cot 1. sec .sinla ..(i)
Y =sec cot L. sintan1. cosec .costa ..(ii)
From (i)

X = cosec tan* cos cot* sec sec*

1-a?
_ . 1
= cosec tan* cos cot ™
1-a?
_ . 1
= cosec tan* cos cos *
2-a’
= cosec tan* = cosec cosec ! V3-a?
2-a?
X = y3-a?

Solve (ii) same as above
wegetY = v3-a2 = X=Y=+3-a?
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ANSWER KEY
EXERCISE #1
QNo. | 1| 2|3l 4| 5|6 ]| 7| 8| 9100|1112 13]|14] 15
Ans. | C| Al B| D] C B D|B|A|lcCc|B]|D
QNo. | 16 [ 17 [ 18] 19 ] 20
Ans. clclc|D]|B
21. True 22. True 23. False 24, —-m, 25. \/E
26.a,a°—a+1 27.0,+1
EXERCISE # 2
PART-A
QNo. | 1| 2| 3 | 4| 5 | 6| 7| 8| 9 |10|12|]12|13]14] 15
Ans. | Bl Al D[ D] A|B|lC|lA|B|A|A|[lC|C]|BI| A
QNo. [ 16 [ 17| 18 | 19 [ 20 [ 21 | 22
Ans. B|A| C B D|A]|C
PART-B
QNo. | 23 | 24| 25 | 26 | 27| 28 | 29
Ans. | BD| B,C |ABD|AC|AC|CD|B,C
PART-C
Q.No. [ 30 | 31
Ans. D D
PART-D
32.A—>S,B—>R, C>P, D>Q 33.A>0Q,B>S, C>PQ D>RS
EXERCISE # 3
1. Nosolution  2.x=+3 orx=-(2+43)  3.(1,2;@7) 4.4 8.%
11. (A) 12. (C) 13. (B) 14. (B) 15. (A) 16. (B)
EXERCISE #4
QNo. | 1| 2 3 4
Ans. B A C
5.A-P,B>Q,C>P, DS 6.1
EXERCISE #5
1. a 4. tan 1(1/2) 6. — % 9. A>B 10.0, /4, m—tan ' 2
11. n 12. x= +1 13.x=% 15.X =Y =4/3-2a?

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141




