[ Solution Slot — 1 (Mathematics) | Page # 1
INVERSE TRIGONOMETRIC FUNCTION
EXERCISE - | HINTS & SOLUTIONS
Sol.i D
1 1
» » » lettan” — =0 = tan@=— J5
f(x) = C(is X + cot” X + cosec” X 2 2 1
[-1.1] R x| >1 2 5
| | | Ccos 0 = 5
M
xe {-1,1} Sol.6 D
Sol.2 D . 43 4 2
= t —_— —
f(x) = cosec™ (cos x) for all xe R - y=tan {sm (5]+tan (SH
\2 | 2\
-1to 1 . ] L ] . 3
since curve of cosec™" x | et f=sin” o = sin®=
takes value for x<—1 or x> 1 5
. 3 3
so0 xe nm— (multiple of m) tan 9= =
4 A
Sol.3 C 4
f(x) = sin”" x + tan™' x + sec™' x so  sin- (Ej = tan-' (Ej
! ! ! 5 4
[-1, 1] R [X| > 1
D;:xe {-1,1} so y=tan {tan‘1 (g] +tan_1(gﬂ
so R ={f(-1), f(1)} 4 3

o
4 tan {tan - (3)} + tan{tan_1 (2)}

4 3

T T 3n y =
5ty =4 1—tan(tan‘1(ijj.tan(tan_(gn

3,2
4 3 9+8 E
Sol.4 D YT,827 s 6
x>0, 6 =sin” x + cos™ x—tan™ x 43
l l l
[-1.1]  [-1,1] xeR Sol.7 A

but x>0 so, x e [0, 1] n
ZCos‘1 ;=0
i=1

6 I tan™
=5 —fan
. . cos™ a, * CO§"1 Ol +...eet COS™! 0L
R,: [6|X:1 : 6|X:O} = 2 SX55 so, cos™ o, is always true
Sol.5 B

y = cos [tan_1 {sin(cot™ \/5)}}

y = COs {tan‘1 {sin(EJH = CO0S {tan‘1 (1}
6 2 socos' o, =cos™” o, =....=cos o =0
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Sol.8

Sol.9

Sol.10

= cos'a, =0 = o, =
cos'a,=0 = o, =1
cos'a =0 = o =1
m
. Z(Xi =n
i=1
C
£+lcos_1 X E——COS_1 X
tan 4" + tan 2 >
Let cos'x=0 = X = Cos 0
.8 T_8
tan 4" + tan 4 o
2 2
1+tang + 1—tan9
2 2
1—tanzg
2Y
2(sec 2) >
= _
_tan2 ® cos2? _gin2®
(1 tan j [ > >
- 2.2
cosO ~ X
B
n T
-1 | — had
cot (n)> 5’ ne N
n e
L Scoty = n< J3-n
= n< .3 x3.14 = n=>5
D

X2 +ax+sin™ (—4x+5)+cos (¥—4x+5)=0
consider (X —4x + 5) let it be equal to h(x), i.e.,
h(x) =x*—4x+5

D=16-20<0
. D 4
Min value = — 4a = 41 =1

Means (—4x+5)=>1
but sin-'x & cos™'x are N.D. for x > 1
S0, the whole equation is satisfied for x =2

Sol.11

Sol.12

Sol.13

only.
I
4 +2a+ > =0
I
2a=—4- >
T
:—2— 4
C
[cot™ X] + [cos'x] = 0
(o,Tc) [0! TC]

v v ¥ v v v v v
0o 1 2 3 0 1 2 3
so, O<cot'x<1 & 0<cos'x<1

cot1 <x<eo & cosl1<x<1

E\\l

cos1 cot1l 1
so, xe (cot 1, 1]

A
(1“3_1[1]} ‘ ;
=CO0S | 5 o
y 2 8 A
:

1 1
Let, cos'— =0 =cos 6 =3

8
_ /1+cose
B 2

cosg
2
]
@ 8 _ [e .3
2=V 2 T V16 "1
cos‘11
& cosg—cos 8 —§
2 2 4
D

y = sin™" [cos {cos™ (cos X) + sin™" (sin x)}]

. T T
given Xe |5 = 5 <X<m
Now  cos™ (cos x) = x
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a b
N 4 b
¥, tan- % 3
(b+c)(c+a)

o ac +a® +b? +bc
~ tan™
/2 0 T bc+ab+c? —ab+ac

sin™' (sin x) = T — X + \
2

= tan™ {

c(a+b+c)} T
- 4

A

¢ b

a C
a+b’=c

c(a+b+c)
s0, ¥ = sin™' [cos{x + T — x}]
- Sol.18 D
y=sin" (cos 1) = sin' (-1) = ~2
e x2+1-1 x
an™ | ——— | =
Sol.14 B X 45°
2
Given, sin"" x +sin"'y = _n, _—
3 putx=tan® = 6=tan'x,0e |~ 5 5
2 2
z —cos™' X + z —cos'y= 2n
2 2 -3 tan- |secB|-1) =
tano T 450
2% T
cos' x+cosly=m— 3 -3
(but sec 6 is +ve for (—g g))
Sol.15 B
1 1-cos0 T
lfx<0, tan™x+tan™ - tan™ “sing ) = 252
1 L] T
X+ 2X +1 tan™ (tan2J = 450
y = tan™ = tan™ 0
1-x.— . .
X —_— p—
. Now, -—2<6<2
If x is less than zero then
T _£<g<£
y =—tan™ () = -3 4 274
0 o4 o4
Sol.16 C > = 250 = tan“x=2xE=8‘—’
tan'a+tan"'b,a>0,b>0, ab>1
X = tan 8¢
_ tan-! a+b
AL P Sol.19 B
1-sinx +v/1+sinx
Sol.17 A y = cot™ v , J ,
J1-sinx —v/1+sinx

a b
tan™ [ j + tan™ [ ) if £C =902
b+c c+a given g<x<n
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. X X . X X
sin—=—cos—|+|sin—+cos—
2 2 2‘
y = cot™
. X . X X
sin——cos—|—|sin— +cos—
2 2‘ 2 2‘
Now if = < x 2.XZ
= 2 <X<T = 4 < 2 < 2
X X . .
Now smE > COSESO, modulus will open directly
23in1
2 X
y=cot' |~ = cot™ [—tanEJ
2cos—
2

X
y = T— cot”'(tan E) = m— cot” Cot(

X _T X

YerT ot 272
Sol.20 B

t -1[—1_)( 0<x<1

y=tan™ |3, ], 0<x<

putx=cos® = 6=cos'x 6¢ [0,n]

1-cos6 0
= tan™ [tan >

= -1 | —
y=tan [1+cose

heregiven, 0 < x< 1

2 2

Sol.21 A

[cot? x]2—6[cot?' x] + 9 <0

let [cot'x] =t

2-6t+9<0 = (t—3)2<0

t—3=0 = [cot'x]=3
3<cot'x<m
cotm<x<cot3

x € R (—oo, cot 3]

Sol.22 B

1 . 3sin20 o
— sm“ _——— | = —
2 5+4cos26 4

3sin260 _
5+4c0s20

6tan®
tan0+9
= tan’60-6tan06+9=0
= (tan8-3)2=0
tan6=3

Sol.23 C

2 f 2
X [ X X
cos™ ?+ 1-x2 1—7 =cos™ E—cos“x

The above holds iff

0<cosb6<1
X
o 1>2x>20 & 1>—-2>20
0<06< E 2
. 0<x<1 & 0=<x=<2
comes in PVR of 8 = cos™ x
0 8. N
“27 4 0<x<1
-
so. yo Q _cosTx Sol.24 C
L) 2 2 3
T
COS"1\/5 +cos’ \J1-p +cos™ J1-q = e
Now y . = g =0
0=0 31
003‘1(\/5 N1-p—41-p \/5)+c03‘11/1—q =7
0 T
ymax = E T =Z _ _ 3n
=5 cos'0+cos™ \1-q =4
e 1
cos' Jyl-q=— = 1-q=4
4 2
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_1
= 9= 3
so, 0<.p<1 &0</1-p <1 Sol.28
0<p<t & 0<1-p<t
-1<-p<0 = 0
<p=<ti
Sol.25 A
Sol.26 A

u=cot’ \tano —tan™ ,tan o
r_u
tan 4 2

T
u= > -2tan” (Jtana)

=7

then,

Sol.29

4 2 4

T u T T _
Now tan (___j=tan (——Zthan 1\/tanoc]

= tano

Sol.27 B

in-1 1 1 3
SInN~" X—CO0S™' X = CO0S™ 7

2

g

—cos™' x—cos™" x = cos™ { 5

N

g

2 cos™ x = sin™’ (7

2cos’' x=

N a

Sol.30

let 6 =sin™

2

3

1
7 :cosG:E
V3] g

T2

1y - — ain-! | ——
SO, COS x_2sm (2

sSin® =

Sol.31

6 1+cos®
X=cos|5 | = X= "5 —

hence unique solution

E_-_1\/§_

3 sin {x =0

ﬁ_ 3 _ 3.3
x V2 X 4
= X=4

D

2 sin~' x = sin™ (ZX\H - ij

Let x=sin6
2 sin™" (sin 0) = sin™" (sin 26)
26 = sin' (sin 20), possible if

<20<

N

i
2

IN
D
IN

T
4

I
N
IA
28
o}

1
>
7

FNgIFS

ol =

|
ol
I
>
I

B

sin” x + cos™ (1 — x) = sin™" (—x)
2sin”"x=—-cos™ (1 -x)

cos(2 sin~' x) = cos(cos™ (1 — X))
1-2¢=1-x

2 —-x=0=x(2x—-1) =0

=x=0, E
1 .
check for x = > — rejected
x =0 — accept (1 solution)

B

(X% L[3) =
sm1(5)+cosec1[4j=5
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Sol.32

A
sin” x + sin™ (1 — x) = cos™ x
(sin”" x + sin™' (1 = x)) = cos™ x

sin! (x\1—(1=x)% +(1-X) J1_x2 ) =sin™" [{_ 42

Sol.33

Sol.34

Xyox—x2 = 1-x2 (1-1+%)
X2x=x3)—(1-x3)x=0
23 -x2=0

1
X (2x-1)=0 = x=0, >
Both accepted.

C

tan™ (1 + x) +tan™ (1 —x) =

na

2
= oo 2x—x2=0
2x — x2 =
=x=0
B
T
sin” (1 —=x)—2sin"x= 2

—2sin'x=cos™ (1 —X)
1-2x%¢=1-x

1
2 _ oy — — —
2x2—x=0 = x=0, >

check : x=0

0 0
L.H.S. :>E—0 =3 = RHS
_1
X=7
r_z _z so rejected
6 3 2 )

Sol.35 B

— 1 —1 —1 —1 i
tan % +1 + tan 4% +1 =tan 2

21 1+41 1
tan™ Xt 1X+ =tan™ —%
- X

(2x +1)(4x +1)

4x +1+2x +1 2

@Ex+1)(4x+1)-1 7~ x2

6X +2 2
(8x2+6x) = ? = 6X%+ 2x% = 16X + 12X

= 6x—14x¢-12x=0
= X(6x*—14x—-12)=0
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EXERCISE - |l

Sol.1 AB

. . , 3
sin x+sin"y+sinTz=—

2

above relation is possible only when

. . , fu
sin' x=sin"y=sin""z = Py

Sol.2 CD
X¥—x—-2>0
?—o—x>0
¥-200+0—2>0
oa(—2)+1(ax—2)>0
ofa—2)+1(—2) >0
o€ (-0, 1) U (2, )

Sol.3 B,D
17

6sin™ [xz - 6X +?j =7

sin™ (XZ—GX +£j =
2
X2 — BX + 17 - 1 =0
2 2
x=2,4
Sol.4 AB,C

_1£ _E
tan | tan [G)J_b

a_17
b~ 6 =
=
=
Sol.5 B,C,D

y = COoSs {%003‘1 {cos(

Ki2
6

tan cos‘(i}ﬂan‘(g) = a
5 3 b

43 (2 a

tan™'| = |+tan" | = || = —

an [t (G (3]) - 5

a—b=11

a+b=23
3b=3.6=18=a + 11

&

HINTS & SOLUTIONS

Sol.6

Sol.7

Sol.8

1.4n 2n
y=cos| 5% = C0s | 5
m_2n o
y=sin| 57 = sin {75
3n 3rn
y = cos(n—?j = —CO0S (—]
AC

-1 —1
Given a = sin™ (E} + cos™ [?j

b =tan™ (— V3 ) —cot™ (_T;j

a=_2% r on
TT4 T3 - 12
oL
b=—§—n+§ = -=
177 n
a—b=ﬁ&a+b=—ﬁ
AC

f(x) = sin™ x + cos™'x

Now f(x) will be equal to g iff arg lie b/w—1to 1

ACD

. 1
cosec™ x = sin™’ -

x| > 1
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Sol.9 AB,C a<y<B
given0<x<1 then l_|_l
_ tan- V1-x2 S0, Y>> o B>y
y= (1+x)
ut x=cos® = B=cos'x Sol11 BC
P - 0 ; 0, 1] 2x = tan (2tan™" a) + 2tan(tan™" a + tan™" a®)
’ 2x=tan(tan™a+tan'a) + 2tan (tan™' a + tan~'a®)
. | sin® | . sin® 3
y=tan" (31 cos6) =18 (13 coso ox = 2a L0 ata
o , 1-a® " “(1-a®)(1+a?)
(- sin B is +ve in 15t & 2" quadrant)
a a
n®cos X s &
y 23|n20032 ) 0 1-a2 7 (1-a%
y = tan =tan™ | tan— . .
50052 0 2 a’x—x+2a=0 (A) is valid
&a+-1&1 (D)is valid
Now, gven ,0<x<1
0<cosO<1 Sol.12 AC
cos™' x = tan'x
0<9<£:>(0<9<£ letcos' x=0=x=cos 0
2 2 4 >
tan g = V1=X
; 0 0 cos™'x X
so, y=tan™tan o) = 5= > S0, 6 =tan™' x
. ~ 2
Now in (B) & (C) put x=cos 6 tan-' 1-x° _ tan-'x
e (8] ® X
y=cos™" [coOs—| = cos'|COS—|=—
2 2 2 1—x2
=X => xX*+x¥-1=0
X
-4 X
= [cos —j
2 , x5 51 51
= —— = K= or
] 2 2 2
) 0 cos X . W eim w2
y=sin-' | sin E‘ — sin-'sin 5o = (TJ Now, sin (cos™ x) = sin 8 =tan 6 x cos 6 = x
sin (cos™ x) = %
Sol.10 B,C
Given :a=2tan™ (42 —1) Sol.13 AD
1 1 - 4n
=3 sin™ (_J + sin™ (‘—j tan™
P V2 2 Z? (n* —2n2 +2)
= cos™ 1 - (n+1)? —(n-1)?
v= 3 = Z:tan‘1 > >
e 1+(n+1)°)(n-1)
o=2x 22.5%=45°
3t ® 7=n N
=— — = = — =105° = Y tan?(n+1)* —tan*(n-1)°
4 "6-12 105 = Z (n+1) (n-1)
—1 [lj —1 T
y=cos™| 5 | =cos (0.33) - _tan'li= -

4
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Sol.1  From the graph:

EXERCISE - 11l HINTS & SOLUTIONS

3n
y = sec™ {sec (n+—]}
#-3) =2, [f(~1)| =2, Hgﬂ -2 4

f(0) =0, cos'(f(~2)) = 0 _ soc {— sec @} _. 3 _

(=7) = (=7 +8) = (1) = -2 e T T

f(20) =f(12 + 8) =f(12) =f(4 + 8) = f(4)

= f(20)=f(4)=3 Sold4 (i) y=sinT(sin5)=5-2n

Now putting all values (i) y=cos™'(cos10)=4n—-10

2+4-2+0+0-2+3=5 (i) y=tan™ (tan (-6)) =—tan'(tan 6) =2n—6
(

=

y = cot™ (cot (-

10)) = m—cot™ (cot 10)

Sol.2 (i) sin”"x>-1 = n-10+3n = 4n-10

1>2x>-sin1 = xe (-sin1,1]

(i) cos'x<2 = cosx>cos2 v = cos™' { 1 (cos %—sm %J}
butx<1, soxe (cos 2, 1] vy V2 10 10

(i) cot’ x < —+/3 = on

No solution because curve of cot™ x never lies =y =Ccos™" {C0S— COS - S'nz sin ﬁ}

below origin.

TC
= = —1 co
y = cOS { 4

Sol.3 () y=sin"

0 e o) (3

(i) y=cos™

)

231

=y = cos™ ——t =y =cos 1COS
=Yy =Cos {COS }_y_cos { 20

3
=y =cos™' cos {R‘F—n} =y =cos™ {— (cos %j}
20 20

20

20

=y=7—cos™ (COS ﬂ] 17

0-2r ; 3—53935—;
o T 3n = sin™ (sin 0) =
—coet d—cos FL _ - _ T on y = sin™' (sin 8)
y=cos 4} T 4 = 4 37:—6;5—2n<eﬁ3n
(v) y=sec™ secﬂ » 3n
4 (b) y=cos'(cos0), 6¢ ?,37:
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2n—-0 ; 3—2”ses2n

0-2n ; 2n<0<3mn

y = cos™' (cos 0) = {

(©) y = tan~' (tan 6)

o X_y : _3/°
7 3n 2n 51 3n %n
2 2 ?

T

3r 5_7t
2
0-3m ; 5—2n<9£3n

0-21 ; ?<e<
y =tan™ (tan 6) =

(d) y = cot™ (cot 0)

. 1-x 1
Sol.6 (i) tan™ (m] =3 tan~' x, (x > 0)

tan~" x

tan' (1) —tan' x=
2

3
tan' (1) = 2 tan x

g—tan-1x
X3—

NG

X = tan (%) = %

1

1
(ii) 3tan™ (m} —tan™ G) = tan™ (g)

X+3
3tan™ (2—\/5) = tan™ [SX—'J

3 x 152 = tan™ x+3
- 3x -1

tan 459 x+3
~ 3x-1
3X—1=x+3

2X=4 = x=2

t Lain [ 2]+ 1 cos™ 1-y2 | 1
y=tamz 1+x2) 2 1+y2 H>y>

Sol.7
put x=tana & y=tan
since x>y > 1 n/2
so, tana>1 74}
n n i
2 > o> 4
- T o
Similarly 4 <P< 5
Now, y = tan {%sin’1 (sin 2oc)+% cos™ (cos 23)}
T T
Now 5 <20<T & 5 <2B<m
1 28
= —(T-20)+—
so, y=tan {2( ) 2}
T
y = tan {E—(G—B)} = cot (a.— P)
y = cot (tan™ x—tan™' y)
11+ xy 1+xy
= cot™ =
y_cot{ x—y}_ X—y
1
Sol.8 (i) tan™ x = — + cot™ X , X< 0
uttan'x=0 = x=tan6, B¢ Lz
P - =and, 22

1
x=tan 06 = ;:cote

1
cot™ [;) = cot™ (cot 0)
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Now giventhatx<0 = 6<0
SO cot’(cot®) =0 +m=tan' x+ ™

1
S0, cot™ (;j =tan' x+®

1
or tan™ x = —m + cot™ (;j
. . X
consider y = sin™ > (x=tan 0)
1+x

T
0e (—EE] = y=sin""(sin B) = 6 = tan™' x

(- |sec 6| =sec 6)

1

consider y = — cos™ T
V1+x

X=tan 6 0 Iz
- = (S 2!2

1
| sec 0|

y = —cos™

y =—cos™ (cos 0)

-0 ; (—E<6<Oj
) 2

Now, cos™ (cos 6) = n
0 ; 0<6<E

but we are given x< 0 so,
cos'(cos0)=—0 = y=—(-0)
y=0 =tan"'x

1
(ii) cos™ x = sec™ o -1<x<0
Sol.9
letcos'x=0 = x=co0s 6, 6¢ [0, m

1 1
< = Sec 6 = sec™ X)) = sec™ (sec 0)

Now —-1<x<0 = -1<c0os0<0
1<0<m

1
sec” — =cos™' X
X 0 k3

2

consider y = T—sin™ v1-x

put x = cos 6, 6 ¢ [0,
y = —sin™ |sin 6
y = m—sin™ (sin )

T
—-1<x<0 = -1<cos6<0 = E<9<n

[£<e<nj
2
from (1), y=n—(t—0)=0

y =Cos™ X s0, cos™ X = (m —sin"y1-x2 )

sin'sin®=nt—-0

1-x2
X

consider y =  + tan™

Putx=cos 6 = 6=cos” x,0¢e [0, 7|

sin@
— tan~! | ——
y =7 + tan [cose]

y=m+tan"tan 6
Now, -1<x<0
-1 <cos6<0

u 0
~<b<m
2

y=T+0—-m=0=cos"x

X

Similarly we can solve for cot™ /—1 >

X
Lety=cot" T 5
y 1-x2
Putx=cos ® = 6 =cos" x, 0 ¢ [0, 7]

~ , cos0 ~ ,
y = cot™ —| sind | = cot™ (cot 0)

-1<x<0

T
-1<cos6<0 = E<e<n

y=6=cos™"x

sin? {2 cos™! (tan x)} = 1
= sin{2cos™! (tanx)} =+ 1

v v

sin{2 cos™ (tan x)}=1  sin {2cos™" (tan x)}=—1
sin (2 cos™! (tan x)) =1
sin"! sin (2 cos™! (tan x)) = sin"! 1

sin~! sin (2 cos™! (tan x)) = % (1)

IA
X
IA

ENE
Na
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-1<tanx<1 B = sin~! (cos 26)

0<cos?!(tanx) <=n .

0 < 2cos'(tanx) < 2n B =sin™’ (S'n&_ze) -(2)
- 7

m

0<m<2rn Now, given,0<x<1

T
= O<tanb<1=> 0<9<Z

sin"lsinm =

Now, O<26<g

n n
— X 20<0 = |0<--20<—

2 2 2
2cos!(tanx) =X O0<m<Z So a= = 420
2 - 2 ’ 2
cos‘l(tanx)=% B:%—Ze = a+P=7
tanx =L = x=tan? [Lj i ; -1
2 > Sol.11 Given x = sin (2tan™' 2)
1 1 4
— -1 - T 3n _ain |=tan7| 2
T — 2 COS (tanx)—2 2Sm< > &y_sm(2 3
i 1 Consider, x = sin (2 tan™"! 2)
2 cos7! (tan x) = 5 = X= tan‘l[fj Lettan2=0 = tana=2
Now, X = sin 20
_ 3n
2cost(tanx)-2n=L ZL<cm<2 _ 2tano 4
( ) t=R el T X=sin20= """ _ =—
1+tan“ o 5
2 cos7! (tan x)=% = cos~! (tan x)=571t 1. (4
Now, y = sin Etan (5]

tan x =—i = X = tan—l(_ij
7z 7z

4 4 4
Lettan™ — =B = tanB=
similar value of x we will get if we solve 3 3
sin (2 cos™! (tan x)) = 1
so number of values = 2 3
cos P = 5
5
B (HX o 1—2sne b _3 )
Sol.10 a=2tan™ |77, ] &b =sin 12 in® 5 =3 ;
3
forO<x<1 B 2
Put x=tan 6 = 2sin 275
1 1+Xx B
o=2tan™ |17 = SinE=i_=y

o=2 (tan_1 1+tan™ x)

a= = 4 2tan”! x
2 1

i i —+ = 2 _
Squaraing iny = * 5=V =3

T
=7 +2tan™ (tan 0) (1)
4
4y = 5=X = X = 4y?
M 0 T<i>o Nm,@f - 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564
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. a1 a1 ]
Sol.12 (i) cos*———-cos* = +cos | X==>_—=
M 73 6" ( 32 ]

[ —
0 o B

Sol.13 (i)

1
cos a = g
tan a =+/5
0 =tan"14/2 a = tan~ 15

cos[3=\/13_0\/§_1 :>tan[3=—%f (if)

(5 +42
B =tan (—j 342
V10 -1 W5 +42)

A B+3 B
=—tan (ﬁ} o (iii)

1
Ccos 6 = ﬁ
tan6=x/7

=—(tan‘1 5+tan! 2—n)
LHS = 6 - o+ B
= tan"'42 - tan"'.5
- (tan7!'45 + tan"'v2 - n)

=n-2tan!y5 = RHS
(ii) 2tan~"(cosectan~! x —tan cot™! x) = tan~"x

(iv)
1 —nrT
Let tan™'x=06=0¢ 55

So, 2 tan {cosece—tan[g—tan‘1 xj} )

= 2tan~'! {cosech — cot6}

1-cosO 0
= 2tan! {——— = 2tan™! (tan—
sin® 2

_cos‘1 1 ttan [ij

y =tan 2 \/5

T T
y=tan |37\ "%
y = tan g} = \/5

T .1 =1
y=sin |3 7SN | %

R ~ (3n

y = sin §+g} =sin (?) =1

—1 (cosﬁ
y = COS 6

5n
y = cos™' cos (275—?]

Sn 5m
— -1 | cos— | = ==
y=cos ( 6 ) "6

_4
T _8_ = y=7¢
4523
i .13 13
0 ) (vi) y=tan [sin §+cos >
-1 [tan—=| = Y1
So, 2 tan ( 2) =2 5 =tan-! x
-1( 63 a1 13 y = tan {tan‘1(%j+tan‘1 ﬂ
(i) cos (Ej+2tan (§]=s.n g
63 3 1 3,2
s g5 TSN 52N 43 1
65 5 1_i .
4.3
— —1; _ _1i_ _1£
= tan 2 tan 17 = tan 36
(83 s B
= COoS 1( 5} LHS = RHS Sol.14 (i) y = sin {E sin (—?
394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564 M 0Tﬁ> ON="
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hzmotioniitjee @gmail.com | Nurturing potential through education




| Solution Slot — 1 (Mathematics) |

y=sin g s

(-5
(ii) y = cos {COS 1(7}%}
(tan%j
(i) y=tan™ 4

(iv) y = cos™ (cos [?D

2w
y = cos™! cos (275‘?)
1 [ cos 2™
y = COS 3)=73
43
(v) y = sin [COS g}

. 14 4
—sin~1|sin —| = —
y=sm [ 5}‘5

. o1 3sin2a 4 tana
(vi) 'y =tan (5+3c052aj+tan ( 4 j

_tan™ 6tanoc2 +tan1(tanaj
8+2tan’a 4

_tan™ 3tan2c +tan1(tan°‘j
4 +tan® o 4

=tan™! (tan a) = o

__3 _ 1.7
cose—\/E o = oS 5
= tane=%; cosoc=215=1 smz%
12 gpeo_9
tan 26 = 5 5 sin > =58
—tan'12 . gin®_3 a_3
26 = tan T sm2—5 tan2—4
LHS = tan’1%+tan’1%+tan’l%
_ 112 13 163
=tan" 5+ta 4+tan 16
12,3
r—tan?| 54|, tant 63
=mn-tan 1—5 + tan 16 = = RHS
0

5 [T, o[ 36
(i) LHS : cos™ 13 )+W—C0ST | 5p |+sinT'| 558

y 7 (36
cos —+\/_ cos™ +sin”'| 355

tan [

(iif)

(iv)

12 24 36
5 — tan 7+tan 303

_ (=36 (386
tan 303 + tan 303 + T

=1 =RHS
2 \/_+1
. —1 =
LHS : cos \/; cos™! 2\/—
LHS -1 . \/_ \/_
tan \/— —tan™? \/— 1

]
tan™" 7z —tan~" /3 +tan”! o

g—tan‘1 J3 =cot™ f3 = g

(sec™'x)2 - 6(sec™'x) + 8 > 0

(sec' x)2—4sec'x—2sec'x+8>0
(sec™'x—2) (sec™'x—4)>0

sec”' x<2orsec! x> 4

Sol.15 (i) LHS = 2cos™ jl +cot™ % +1lcos 275
3 %,ﬁ
0 o
/3
-1 63 o
= —F t=
26 + tan 16 2 ) S
sec2 -1 9 1 2
\
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X € (—oo, s€C2] U [1, )

2x
f(x) = cos™ (mj

(v) f(x)=43—x +cos™ [TX) +log,(2|x| - 3)

Sol.16 (i) +sin™ (log, x)
D,:3-x20 = x<3
1< 2X <1 2X > 18 2X <1 3-9x
3x+1 x—1 3 3
N ~1q =0 D,:2x|-3>0 = X<—5 0 X>
1 . 1
XE (—o0, —1) L §,°° &xe (-1, 1] D,:-1<log,x<1 :ESXSZ
o . 1 3 5
taking intersection, x —5,1 D,nD,nD;nD, = xe >
R (vi) 1—log, (X*—5x+3)>0
" . 1+x = xe (2,3)
i >20; -1< <1 ’
(W) cos(sin x) 2X X¥-5x+13>0 = xe R
xe R :>X>0U{—1} 3 9nx
= x<0u{l} —1s—2+sines1where6=—2
Intersection x e {-1, 1}
3 3,
s 2+sin® 2+sin®
(iii) f(x) = sin™ ( > ] —log,, (4 —x) _ _ . 9nx
sin®>-5 S|n6=1:>5|n7=1
x-3 |
D,: -1< <1 aways 91X e
2 > = (4n+1) 5
—2<x-3<2 = 1<x<5
D,: 4-x>0 = x<4 an +1
xell 4) - n=5x=7/3
n==6,x=25/9
. J1-sinx 1 x
() 100 = joge(1—ax?) *+ 008" (1-{) Vi) -1 <1 = xe 22
D,:1-sinx=20= sinx<1
X
0 for tan™ {5‘1} = xe R
= X< —
2
D,:1-4¥>0 = 4x-1<0 oo N J{XF = (}£0 = x=I|
11 finally xe (-2,2)—-{-1,0, 1}
xe |T5 5 &1 — 41 (viii) sin(cosx)>0
(- x#0) [0, 1]
D,:-1<1-{x <1
= 2<-(4<0 {_E E} [Znn_ﬂ anz}
=  0<{¥<2 = xeR X€l 2"2) 7€ 2’ 2
1 1 17
D,nD,nD, = xe [_E’OJU[O’EJ —2cos?x+3cosx+1>0= 3Tl7 <cos x< 1
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2sinx+1 <

<5 Rsinx

1

bysolving{x|x=2nn+g,ne I}

Sol.17 3 cos™ x=sin™" (\/1_y2 (4x2—1))

Letcos ' x=0 = Xx=c0s0 = 0¢ [0, 7]
sin~! {|sinB| (4 cos26 — 1)}

=sin™" {sin® (4 — 1 — 4 sin®0)}
= sin~! {sin36} = 30 = when

<30< g but we had

0<6<m 0<36<3m
AAARANY

W

o

- 3n
2

So, 0<36<

Sol.18 (i) LHS :sin" (cos sin'x) + cos™ sin (cos™'x)

r g

Sin x4

1

O T X

n 4
sin~"! {COS[E_COS X)} + cos Ysin (cos™! x)}

sin~! {sin (cos~"x)} + cos™! {sin (cos™! x)}
Now,-1<x<1= 0<cos'x<m
sin (cos™'x) is the value from Oto 1 & then 1 to 0

Hence LHS = g

(ii) LHS : 2 tan™" (cosec tan~! x — tan cot™' )

Lettan-x = A= — = <A< =

2 2
LHS

Sol.19 (i) sin” x + sin”' 2x = —

T
2tan~' (cosec A—tan [E - Aj )

2tan~' (cosec A—cotA)

= 2 tan! ﬂ =2 tan™! tané
SinA - 2

23in2é
2

NG}

Gl =% |_F_A
= 2tan 2sin%cosg 4 < 2 <

A
So, 2x — =A=tan"' x

2
2mn 2pq
T _1 —_— _1 —_—
(iii) tan (m2 —n2) + tan (pz_qz)
= tan™ iMNz
(M= —N%)
N
{0 | e 28] | | 200
M
A tan Pt ——
SOl EO I
m p M

2X
Now, y = tan™ (1_)(2), X <1

-1 <x<1
as x=tanb, so -1 <tan6 <1
T X
4" 2
So, tan™'(tan26)=2tan™' x

n q N
-1 0 -1 2 _ -1 N
So, 2tan m + 2 tan 0 = 2tan M

np+mq N
LHS 1 = M

(iv) LHS tan E—cot‘1x+£—cot‘1y+E—cot‘1z
2 2 2

tan (S?R - (cot‘1 X +cot™ y+ cot™ z)]

cot (cot™ x + cot' y + cot' z) = RHS

T
3

3
sin™ 2x = sin™’ o |- sin™' x
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(6]

V3 > 1 _ 1 2 1 1
i - [ G 0o - (5 R

{io
4x= 43 (V1-x*) - x cos™ x = sin™’ (LJ ”’
B 10 3
5x = \/Exll—xz

25x% =3 — 3% . . 3
cos™ x=cos” |
X2 = 3 = X= 13 Negative NP
- 28 ~2\7 3
1 1 2 = V1o
i -1 A —— = tan-'| —=
(ii) tan (2X+J+tan (4X+1]_tan 2 ,
(v) cos™ — tan™ 2x = 2n
¥ 2173
1 1
ox+1 " dx+1 2
tan™ ] =tan™ —% 1-x2 2X 27
_ X LHS m-cos™ 5 —tan™ 5 =5
(2x+1)(4x+1) 1+x 1-x 3
4x+1+2x+1 2

@x+1)(4x+1)-1 7 x2

6x+2 2
(8x%+6x) ~ x2

= 6x3—14x*-12x=0
= X(6x2—14x—12) =0

= 66X+ 2x% = 16X% + 12X

(iii) tan”'(x— 1) + tan™" x + tan™ (x + 1) =tan™" 3x 2
tan™' (x—1) + tan™ (x + 1) = tan™ 3x —tan™" x

2n
e (x—1+x+1] t _1(3x—xj - (720) = (20 + ) = 3
A 1ox241 )7 L1e3x2 -
0=—
t1(2th1(2xj 3
an~ 5 | =tan” | T - 3
2-X 1+3x
c-2 —§<2e<o c-3 0<2e<§
2X 2X
2 = 2 27 2n
2-x% 143X T-(-20)-20= Z°  m-(20)-20=
x=0 1+3%=2-x
2X2 =1 271: T
) =3 =12
= + -
X=1z > i
X=tan 0 = tan—=2—\/§
1 . 12
H Al —— 1y _
(iv) sin £ +Ccos' x = 2 .
C-4 5 <20<Tm
1 in-1 1 in-1 1
cos”' x=sin"" 7= —sin” =
2n
V2 J5 n—(26)—(26—n)=?
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2n 4n o
27‘E—49=? 3? =40 39=§

X =tan 6 = tan 602 = \/5

(vi) sin” x + sin”'y = 3 (1)
cos'x—cosy = ki
3
T st | E-sinty|_E
> sin~' x (2 Yi= 3
sin”'y — sin7'x = z ..(2)
3
(1)+(2)
2sin"y=m
siny = z =vy=1
y - 2 y -
, . 1
and by puting y value we will get x = 5
(vii) 2tan'x=cos™ 1-a’ cos™ 1-b°
- 1+a’ 1+b?
puta=tan 6,
- _rr
= f,=tan"'a 6, € 5’5
 1-tan’e, 1
cos —1 + tan? 0, =cos™' (cos 20,) 26, (-x, )
=26,
20, (0, m)
=2tan"a becomea>0
similarly
1o b’
cos” 5 =2tan”b
b
2tan”' x=2tan"a—-2tan'b
tan™' x = tan™ a-b
- 1+ab
« - a-b
“1+ab

Sol.20 sin~'(sin 8) = sin~!(sin(3n—8)) =318
tan-'(tan 10) = tan™"(tan(10—3m) ) =10-3n
cos™(cos 12) = cos ™' (cos(4m—12) ) = 4n—12

sec™(sec 9) = sec™' (sec(9—2m) ) =9—-2n
cot'(cot6) = cot ™! (cot(6-m) ) =6 -7

cosec'(cosec 7) = cosec ™! ( cosec (7 —2m) ) =7—2x
y=(3n-8)+(3n—10) + (4n—12) + (2n—-9)
+(—m+6)+(2n—-7)
y=13n—-40
—>a=13and b=-40=a-b=13-(-40)=53

.1 . 2n R R 2n

121 T, =sin!sin|51-2= | =sin"lsin| == | = £5
so121 1y - sn[52- 5| an( |- 5
— cos™ An) _ o5t cosdn - 4n

T, = cos cos(6n+ 5 j—cos cos—- =

T, = tan‘l{— tan(Zn—%)} =tan* tanﬁ _3rn

T, =n-cot™ cot(&j =-m- COt_l(ZTE + E)

8 8
_g_3n_b5n
“"T8g 78
_2n,4n, 3t 5u_6n, 13t
S—7+7+8+8—7+7t—7

Sol.22

u=cot' ,/cos 26 —tan™ ,/cos 26
T
us= 3 —tan™ \/cos 26 —tan™ ,/cos 26

T
2tan™' \/cos 20 = 5 u

2,/cos 26 T
tan™ | 1 _cos 26 =5 -u

-1| 24/cos 26
cos tan 1—cos 20 =sinu

. tan-! 2 ,/cos 26
© a1 _cos26 ~
tan 6 2.,/cos 26
an ~ 1-cos 26
cos 0 =sinu
1 .

4cos2e oY
1+72

(1 -cos26)
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1-cos26

——— =sihu = tan’6=sinu
1+ cos26

Sol.23 f(x) = sin™! (3x - 4x3) + cos™! (4x3 - 3x)

= %— cos™! (3x - 4x3) + cos™! (4x3 - 3x)

=%- m + cos™t (4x? - 3x) + cos™ (4x? - 3x)

=—% + 2 cos™! (4x3 - 3x)

putx =cos® = 6 =cos!x 6¢e [0, n]

= —% + 2 cos™! (cos 36)
—lsxs—% = —ISCOSBS—%

%SBSE = 21 <30< 37

__x _
=-2 +2(30-2)

T
—§+69—4T|:

_ _Sn -1
= > + 6 cos™ X.

Sol.24

. 1 1 n n-1 1
T =sin|— -
@ T {Jﬁ\/nﬂ U ¢n+1}
=sin* i\/l— 1 —\/1—l 1
Jn n+1 n.Jn+1
If sine=L then cos 6 = 1—l
Jn V' n

1
& If sin ¢ =Jn+l then cos ¢ =,/1—ﬁ

T, = sin™! (sin 6 cos ¢ - cos 6 sin ¢)
= sin~! (sin (8 - ¢))
.11 . 1
T,=0-¢=sin"t—= -sin™!
n ¢=si Jn I n+1
= S =sinl1-sin! 1
n n+1

P _E
S ,_sin"1= 5

L2 (2-1)
142721
= tan! 2" - tan™! 2!
S,=tan!12"-tan!1

(i)

T, = tan

_r_T_T
S.=3747 3
i)S. = tan-1L -1 1 -1 1
(iii) S, = tan 7 + tan 13 + tan 51 +......
T =tan'—1
l1+n+n
_ 1 h+1-n
=tan 1+n(n+1)
T,=tan* (n+ 1) -tan’!n
S,=tan’(n+ 1) -tan'1
- r_n_7T
S.T 37473

(iv) y =tan™! (x+1) - tan"1 x
+tan! (x+2)-tan"! (x + 1)

+tan~! (x + n) -tan™! (x +(n - 1))

y=tan~! (x + n) - tan"1x

1 4 2
(v) T, =tanl—5=tan'-=
n 2:n 4n
=tan‘1—22
1+4n° -1
— tan™ (2n+1)-(2n-1)

1+@2n+1)2n-1)

T,=tan'(2n + 1) -tan™! (2n - 1)
S,=tan?(2n + 1) -tan! 1
_r_T_T
S.T 37473
Sol.25 (i) cot'x+cot (n?—x+1)=cot’ (n—1)
tan™ 1 =tan™ 1 + tan™
n-1 X n?-x+1
1 1
= tan-" X n —1x+1
1- - =
x(n2—x+1)
1 nZ +1

n-1_ (n2+1)x—x2+1

NnP-n+1)+1+x-1)(+1)=0
(=n%—-(n*+1) (x—-n)=0
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(x=n)(x+n-n2-1)=0

X=n or n—n+1 1>x>3
X X
(ii) sec’ — —sec” —— =sec’'b—-sec'a
a b 1
—1>X>—ﬁ

1 1

cos™ 2 +cos™' — =cos™ R +cos™ —
X a X b

‘e [A,lj y (_1 _Aj

2 "2

sy
S

1 V-a2ya?-1 1 yb2-1+4x2-b?
X ax Tx bx
b%(a?2—1) (¥ —a? =a? (b*—1) (¥*—b?)
X2 (@®0?—b?—a%h? + a?) =a®? (a?—1-b?+ 1)
X2 (a2—Db? =a%?(a®-b? = x=ab

X |

cos™

L x-1 4 2x-1 23
(iii) tan i1 + tan 1l =tan 36
x-1 2x-1
+

| —X+1 2x+1 —tan“—3
1o (x=1)(@2x-1) |~ 36

(x+1)(2x +1)

4
-3

Sol.26 (i) (cot"x)2=5cot'x+6>0

t-5t+6>0

t<2 or t>3

cot'x< 2 cot'x>3

X > cot 2 X < cot 3
(ii) sin™ x > cos™ x

. T .
sin™! x > >~ sin~' x

E>sin—‘x>E

2 4
1

1>2x> \/E

(iii) tan?(sin'x) > 1
tan (sin™ x) > 1 or tan (sin™' x) < —1

I sinixs = T st x<—Z

2 4 4 2
M 0 T<|>0 N 394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564
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EXERCISE - IV

x 1 1

14 x 1
Sol.1 (a) tan {Z+Ecos B} + tan (Z—ECOS Bj

_1E
b

b

1+ tan[; cos™t a) 1- tan[ 1

2

— COos

14

1 4
1-tan| = cos
[2

a * 1
— 1+ tan| = cos
b} [2

1

_1E
b
1 2 2
1+ tan —cos‘1E +|1-tan —cos‘lg
2 b 2 b

2

1
1+tan?| = cos
(2

1- tanz[1 cos

4 a]

b

_19

=219 tanz(1 cost a]

2

2

cos[z x % cos1@

(b) Let cos™ [

b

b

)

COSX + COSY
1+cosxcosy |~ o

COSX + Cosy

CcosH =

1 1+ cosxcosy
COSO _ COSX+COSy

1-cos6

1+ COSXCOSY

1+ CoSXCOSy —COSX —COoSy

1+cos® ~ 1+COSXCOSY+COSX+COSY

, 0 (1 -cosx)(1-cosy)
tan® 5 = (1+cosx)(1+ cosy)
tan” 0 —tan22 tan2Y

2 - 2 2

tng—tnitnX
a 2_a 2a )

0 » tanx tany
5 = tan 2 >

)

HINTS & SOLUTIONS
tanx tany
_ -1 =7
0 =2tan ( > > )
(©) 2tan~'x = cos™! 1-x*
N 1+ x2
1 a-b tan>
2tan a+b 2
—(a_b}tanzx
a+b 2
= cos™! a-b 2 X
1 t =
+(a+bj an 2
(a+b)—@—b)wn2§
P
= cos (a+b)+(a—b{}an2§j
a[l—tan2 )2(]+b[1+tan2 ;j
= cos™!

2 X .2 X
- - b
a(cos sin Jﬂ—

a bcoszi—s'n25
+[ 2 3

= cos™!

a1+tan? X+
[1rtan )

bl 1—tan? X
[ an Zj

acosx+b
=cos |\ T

\/1+x2 —\/1—

_ tan-1
Sol.2 y=tan L/l+x2+\/1—

\/1+x2 —\/1—x2

a+bcosx
2
N

tany = \/1+x2 +\/1—x2

siny

\/1+x2 —\/l—x2

oSy T 14x? +y1-x2

siny + cosy

21+ x2

siny —cosy ~ _2\1_x2
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14+sin2y 1+ x2 SR S _ -1
Square on both side ﬁ =1 2 & If sin ¢ vn+1 then cos ¢ 1 n+1
- -X
) . ) . T, = sin™! (sin 6 cos ¢ - cos 8 sin ¢)
(1 —=x) (1 +sin2y) = (1 + x) (1 —sin2y) = sin~! (sin (8 - 0))
1 +8iN2y — X2 — X2 sin 2y = 1 —sin2y + X2 — X sin y ) 1
2‘2:22 2:‘2 = — ='—1__'—1
sin2y X! X< = sin2y T,=6-¢=sin n sin 1
Sol.3 s =tan'l +tantl +tantl + = S, =sint1-sin™ L
. (a) n= 7 13 21 T n+1
Tn — talﬁ_l;2 Sm= Sin_l 1= %
l1+n+n
—tan™ n+1l-n
1+n(n+1 3 1, o
t (n+1) Sol.4 B cosec? {Etan IE} cot26 = o
T,=tan* (n + 1) -tan’!n 2 0 §
S,=tan’(n+1)-tan'1 )
s -x_m_m 5tan“%=9:>tan‘1%=26:tan26=%
== 27474
2"'(2-1) B’ cosec?0 ; cos20 = 1 — 2 sin?0
— -1 e ’ = -
(b) Tn tan 1+2n .2n—1 2
= tan™! 2" - tan™! 2! 3 3
1 1o
S, =tan! 2" -tan1 1 B + & gec? (—.tan 1—]
" 1-cos?e 2 2 B
g _I_n_1x
= 2 4 4 1 o o
(c)y = tan~! (x+1) - tan1 x 5 tan™’ B =0= tan“E =20
+tanl (x +2)-tan"1 (x + 1)
+tan~! (x + n) -tan ! (x +(n - 1)) tan 2¢ = %
y=tan~1 (x + n) - tan"1x
o3
1 1 1 R 29 -1 =
(d) tan™" 5+ tan™ i tan™ 1g * 2cos? ¢ 2056 — 1 = cos, 1 + cos®
2 [33 o3
—tan-! —— —tap-! —— a1l T3 o N L, I
T,=tan o2 = tan an2 =tan™"' 1,402 _1 1" cos26 + 1+ c0s 20

OL3

2n+1)-(2n-1
=tan™! L( +n(;n i 1)((2”n ~ 1))} =tan~' (2n+1)—tan~'(2n-1) B>

a + B
S,=tan”'(2n + 1) —tan™" 1 1- ,0‘2‘*‘52 1+ loc2+[32
T
S ==
2 B+ p2)  a’(o? +p?)
_wntl 1 [n n-1 1 \/0€2+BZ—OC * \/0€2+[32+[3
(e) T, =sin L/ﬁ ] = \/n+1}

B3 (13

=sin’1i\/1— 1 —\/1—1 1 7 2
AN n"r‘l n n+1 o +B \/a2+B2_a+\/a2+B2+B
If ine=-= th o= 1-%

Sin _\/ﬁ en Cos b = n
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B30 +a) £NJ+W—m]

2 2
o+ o?+pZro? v o +p?-p?

cos 6 =+/1-a?
1

J1-2a?

cosec tan~! cos cot™! sec 6

seco =

2 a2 Pl +p° +o) oo + B —p) = cosec tan-! cos cot-! = ——
o +B a2+52_a2 + a2+B2_B2 1_a2
cot'—L__g
Ja2 432 [B a2 +p2 + o+ a2 +p2 —of] 1-a
= (o + B) (02 + B?) 1
cota = =
vyl-a
Y 3 tan o =41-2a°
-1 —1 — ain-! —
Sol.6 tan™' + cos ,1+y2 = sin \/ﬁ
-1 -1 (lJ -1 3 -1
tan™'x + tan y) = sin 10 = tan™' 3
x+2 1
v cosa =
tan™ 3(/ =tan™' 3 V2 -a
1—; = cosec tan~! cos a
= cosec tan'! L >
Xy +1 2-a
y-X 1
tan-! = =8
xy + 1 =3y —3x 2-a
3x+1 1 3-a
= tan p = =cosec
Xx-3 B /2_a2 B 1
3x+1 X =+/3—2a% > 2
= 3 _x 2-a
. L . y = yJ3-2a
Becoz it using poositive integral solution
x =1, 2 only when possible
3+1 Sol.9 We know
=1 ¥=33
sin"l x + cos™l x = %
x=2 y= ’ -7 so given equation can be written as
1
3
(1,2)(2,7) (sin~1 x)3 +(§—sin‘1 xj = o

Sol.7 x = cosec tan~! cos cot™! sec sin"! a
Let sin"la=¢6
sin®=a

(1)
atsinlx=t;te (-1, 1].
then 12t2-6nt+n2(1-8a) =0

fornoroots D<O0 :>oc<3i2

Sol.10 (a) (cot™!x)2-5cotlx+6=0

Let cotlx=t
t2-5x+6=0
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(t-2)(t-3)=0

t<3 t<?2
cot'lx >3 cotlx <2
X < cot 3 X > cot 2

X € (=, cot 3) U (cot 2, =)
(b) sin"! x > cos™! x

sin"l> =

in-1> & 1
sin™t > 2 = X € [ ,1}
(c) tan? (sin"1x)>1

xe[-1,1]; f(x) [tan x| >0

- xe[ag) (]

4(tan'! x)2-8tan"!x+3<0
4.2 -8t+3<0
4.2 -6t-2r+3<0
2t(2t - 3) - 1(2t - 3) < 0
(2t-3) (2t-1) <0
1 3

§<t<§

1 -1 3
§<tan X<§

tan%<x<tan%

4cotlx-cotlx2-3>0
a2-4a+3<0
a2-3a-a+320
(@a-3)(@-1)<0

1<a<3
1<cotlx<3
cotl1>x>cot3

Sol.11

Sol.12

T

YT y > sin™ (sin x)

3n
2

A

-2 -7 0 T 2I7t

y =% - cos™ (cos x)

Sol.13

10
Szz tan'litan? 2 stant3 4+ +tant10
n n n n

n=1

10
Ztan’1%= tan-11+ tan‘l% +tan-114

n=1 3
1 1
.11 -1 1
...... + tan 9 + tan 10
&, 12 2 2 2
tan'< =tan!< +tanlS +tan15+
e n 1 2 3
2
-1 £
...... + tan 10
N 10 10 10
Ztan’1 = tan! + tan ! =~
L 1 2
_1 10 110
1 1
+ tan 3 S + tan 1
-(10.2 a1 -1
S_(lo 4j+(tan 2+tan 2]

Mortion-

Nurturing potential through education

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee @gmail.com




[ Solution Slot — 1 (Mathematics) |

+ (ta nt % +tan™ 3) + (ta nt % +tan™ 4]

tanlr+tan!S + tan"lt

-1l r+s+t—-rst
tan {1—rs—st—tr}
X(x=-2)(3x-7)=2
(x2-2x)(3x-7)=2
3x2-7x2-6x2+ 14x-2=0
3x3-13x2+14x-2=0
13

_ 13 =2
r+s+t= 3 rst—3

Sol.14

2
Sol.15 Sin™ [sin[zx +24D <m-3
' 1+x

2
sin(zx +24j >3
1+x

2x2 +4 >3+ 3x2

x2-1<0
-1<xx<1
a2
Sol.16 2t=a+T
2t2 = at + a2
2t2 —at-a2=0
t:aix/a2+8a2
4
_ax*3a
t="3
_ax3a
t= 4
_ a+3a
t=a
coslx=a
a=1[0, «]

Sol.17 sin!x < 371‘

. 3w
X > sin 2

1
12X>f

I

1
Xe|—,1
E(ﬁ

Sol.18 sin~1 (-1) + cosec™! (-1)

3t 3mn
—74‘7—37[
Sol.19 If -1<x<1
then -1<-x<1
3n -1 5n
So Tstan (_X)ST

Sol.20 by checking options

(D) sin7! /1 _y2

putx =cos 6 = 0¢ [0, ©]

T
because xe (0, 1) =>0¢ [0, E)

sin"lsin®=6=cos™!x
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Sol.21 by checking options

- i _rr

T
butasxe (0,1) = 6¢e (0: EJ
coslcoso6=6= sin"lx

Sol.22 by checking options
(D) put x = cos 6 0e [0, m]

T
butxe (-1,0) = 6e (Eln]

1-x2
X

n + tan-!

n + tan~! tan 0
=n+(6-7)=6=coslx
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EXERCISE - V HINTS & SOLUTIONS

Sol.1  Given functionis
. - x{a\/c2 —b%x? +b\/02 —a®x? —cz} =0
— i1 2 - =
tan™ Jx(x+1) +sin™ 42 |y 11 > ' '
x = 0 is one solution
Function is defined, if
(i) x(x + 1) > 0 - Domain of square root function. & ac?—b% x% +b,/c2_g2¢2 —c2=0
(i) 32 + x+1=0 - Domain of square root function.
a2 12,2 +b.f2 n2,2 —¢?
(iiiy VX2 +x+1 <1 -~ Domain of sin"' function. e —bx ¢ -ax
From (ii) and (iii) a?(c®— b??®) + b?(c®— a®®) + 2ab /2 _p2x2
0<% +x+1<1nNnxX+x20
= 0<@+x+1<1nx+x+121 c2_g2¢2 =c*
= X+x+1=1=> X®+x=0 s te
= xX(x+1)=0 = x=0,x=—1 put a®+b*=c
= abxt= \/02 _b2x2 \/02 _a2y2
X a%b? x* = ¢* — c?(a? + b?)x® + a?b?x*
Sol2 sin' = =tan' | T5—5 0=c{1-x) = x=+1 x={0,-1,1)
a ac—x
= sin” 142 _tan” 142 Sol.4 cos'3+3 X= g —cos™ (4/6 X) =sin”" (/6 X)
655 31
1 5 cos™ 3+4/3 X2 = cos™ (V1-6x2)
2 tan™ [g] = tan™ Ip) 27x¢ = 1 — BX2
27x*+6x2—-1=0
1 11 1 1
-1 | = _ -1
3 tan [zj_tan 5 Xz__5 &x2=§
1 1 142 . 1
_ -1 | = -1 — in-1 —— Reject X=% —
S = 3tan (2] +2tan (5) +sin G 5 (Reject) 3
1
11 5 142 Wi ; —
—tap-! — 12 -1 e X=- will not satisfy SO X=
tan 5 + tan 12+tan 3 3
11 4 5 .
PRED) 142 Sol.5 We know that, sin™' (o) + cos™ (o) = —
—n+tan |22 5152 +tan-1? (o) + (@) 2
1—5 Therefore, o should be equal in both functions.
14 142 X—X—2+£— -Xz—ﬁ+£—
142 L 142 5 T 5 7
T —tan 31 + tan 31 T
X x2 X x2
= B 2 2+x 2
Sol.3 sin®' — +sin” — =sin" x (R o 2+X
2
ax b%x?  bx a®x? 2X 2x2
RPN Aty += 1= — ain-t = — = = 2X(2 + X®) = 2x3(2 + X
sin {c \/ 2 g \/ G2 | =simx 21x " 2192 ( ) (2+X)
= 4Ax+ 23 =4+ 2xX3
= X(4+2x¥% —4x—2x) =0
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= Either x=0 or 4-4x=0 =x=0 or x=1 Sol9 (A) lfa=1,b=0,thensin” x+cos'y=0
) = sin'x=-cos'y = X +y*=1.
0<l<+2, = x=Tandx#0 ®  Ifa=1andb=1,then
Sol.6 LHS = cos tan™ [sin (cot™ x)] . » » n
sin™' x + cos™y + cos™ xy = 7
= cos tan™ [sin(sin‘1 ! ]] = cos™ x—cos™y = cos™ xy
V1+x2
= 1o 1-y? =
2 = (E-1)(-1)=0
= cos | tan™ 1 = 5 = RHS (@) lfa=1,b=2,then
/1 +x2 X< +2 i
sin™ x + cos™ y + cos™ (2xy) =5
4 X = cos' x—cos™ y = cos™ (2xy)
Sol.7 f(x) = 4/sin (2X)+g
= W i 1-y? =20
, T = X +y2=1
sin' (2x) + = =20
(%) + D)  IKa=2andb=2then
T : in-1 1 1 T
2 it 2x> -4 sin" (2x) + cos™ (y) + cos™ (2xy) =
] = cos™ (2x) — cos™ (y) = cos™ (2xy)
- — <2x<A1
2 = 2xy +V1—4x%/1-y? = 2xy
—1<x<l = (4xe—=1)(y2—1)=0
4 "2
Sol.10 Wehave, 0<x< 1
« e 11 Letcot" x=16
4’2 = cotf=x
. 1
Sol.8 Given, sin [cot™ (1 + X)] = cos (tan™' x) ....(©I) = sin®= /—1+x2
1 1 1 =sin (cot' x) B X A
and we know, cot™ 6 = sin~ ,
V1+62 X
and cos 0 = = cos (cot™ x)
V1+x2
1
and tan™ 0 = cos™ [ /—1 o2 ] Now, v/1+ x2 [{x cos (cot™ X) + sin(cot™ x))2— 1]"2
From Equation (i), 2 V2
V1+x? (X\/ - 2+\/ : 2} -
sin | sin™’ ! =cos | cos™ 1 T+x 1+x
1+ (1+X) Vi+x2
1/2
2
- 1 1 5 || 1+ x2 ’
- - -1 —_—
\/1+(1+x)2 \/1+x2 T m
= T+ +2x+1=x+1
1 = VI+x® 1+ = 1]"2 = xV1+x2
= -T2
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Answer Ex-I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1.D 2.D 3.C 4.D 5.B 6.D 7.A

8.C 9.B 10.D 11.C 12.A 13.D 14.B
15.B 16.C 17.A 18.D 19.B 20.B 21.A
22.B 23.C 24.C 25.A 26.A 27.B 28.C
29.D 30.B 31.B 32.A 33.C 34.B 35.B

Answer Ex-II MULTIPLE CORRECT (OBJECTIVE QUESTIONS)

1.AB 2.CD 3.B,D 4.AB,C 5.B,C,D 6.A,C 7.AC

8.AC,D 9.A,B,C 10.B,C 11.B,C 12.A,C 13.AD
Answer Ex-IlI SUBJECTIVE QUESTIONS

1.5 2. (i) —sin 1 < x <1, (ii) cos2 < x < 1, (iii) No solution

T T L . . . 177
3. (')_E , (i) — 3 (iii) 4 (iv) n 4. (i) 5 — 2mx, (ii) 4n — 10, (iii) 2x — 6, (iv) 47— 10, (V) 20

0-—2m, @ses@ 3n
o 52 2 4 21 — 6, ?s9<27c_
5.sin " (sin8) = 3-8, 5T o<3r’ cos (cos 0) = -2 or<o<3n
0—2m, %<6<E 3n
, _1(t 0) 52 2 t_1( (o) 06—, ?£9<27c
an (tan 0) = yis X cot (cot 0) =
0 -3, ?<9S3ﬂi 0—2m, 2n<6<3m
. L T+xy 2
6.(|)x=\/§,(||)x=2 7. X—y 9.2 10. — = 11. x =4y

13. (i) % (i1) 1, (iii) 5—6n (iv) —g , (V) % (vi) % 14. (i) % (i) —1, (iii) —Z , (iv) % (v) % (vi) a

15. (iv) (— o, sec 2) U [1, =)
16. (i) —1/3 <x <1, (ii) {1, =1}, (ili) 1 <x <4, (iv) x e (-1/2, 1/2), x =0, (V) (3/2, 2], (vi) {7/3,25/9}

n V3
(vii) (-2, 2) = {=1, 0, 1}, (viii) {x [x=2n 7+ =.nel) 17. |
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: 18 . 11 3 . 1
19.(|)x=2 7,(||)x=3,(|||)x=0,2, 2,(|v)x= ,—10,(v)x=2—,/3or,/3,(V|)x=2,y=1,
a-b 9n 9
H - — -1 - — — ——
(vii) x = 1+ ab 20. 53 23. 6 cos™'x 5 ,s0a=6,b= 5

T T 2n+5 T
24, (i) 5 (i) 1 (iii) arc cot { n } (iv) arc tan (x + n) — arc tan x, (v) "

25. () x=n%2—-n + 1 or x =n, (ii) x = ab, (iii) x =

4
3
J2 J2 J2
26. (i) (cot 2, =) U (— oo, cot 3), (i) | 5 1|, (iii) [ 1|9 ~+

Answer Ex-1V ADVANCED SUBJECTIVE QUESTIONS
3.—-71 4 BCOS‘1X—9—7t soa=6 b——g
' ' 2’ T E T2

2n+5

5. (a) arccot{ } (b) % (c) arc tan (x + n) — arc tan x, (d) % (e) g

2 2

6. (0 +B%)(au+P) 7.K=2, cos%J &cos%,—1 8.x=1,y=2,8&x=2;y=7

9.X=Y=,3-22 10.(A)—=P,Q,R,S;(B)=P,Q; (C)-»P, R, S; (D)=P,R, S

V2 /2 V2 1
12. (a) (cot2, o) U(—oo, cot3), (b) ?’1 , (c) ?,1 v —1,—? 13. [tana,coﬂ

3n

14. 3388 15. k=25 16. - 17. xe (-1, 1) 18. ae[-2x, 7] - {0}

19. A 20.C 21.B 22.D 23.C 24.D
Answer Ex-V JEE PROBLEMS

1.C 2.z 3.xe {-1,0, 1} 4.x=1/3 5.B 7.D

8.A 9.(A)=P:(B)=Q; (C)=P; (D)>S 10.C
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