Inverse Trigonometric Functions ALLEN

Inverse Trigonometric Functions

SOLUTIONS

EXERCISE - O
1. Ans. (B)
cos™vx}>0and —1<{Vx}<landx >0
[tis true It is true
x € [0, )
2. Ans. (A)

Range of ax? + bx + ¢ = 0 whena < 0 is (—oo,—;—D}
a

—00,< —x2+2x+3<4

log function is defined only when
0<—x?+2x+3<4

—oo < log,(—x2+2x+3) <2

» sin"! M is defined onlywhen —1 <M <1
So,—1 <log,(—x?+2x+3)<1

—g <sin™ (log2 (—x2 +2X+3)) Sg

Range of function f(x) is [—gg}
3. Ans. (C)
v 0<x?<o

= —0o<1-x2<1
= 0<1—-x%2<1 (todefine loge(l—xz))
= —w<log,(1—x2)<0

gs cot™ (10ge (1 —x2 )) <m

So Range of function f(x) is [%,nj

4. Ans. (C)
fx)=cot™1\/(x+3)x+cos 'VxZ +3x+ 1
to define of cot™1 /(x + 3)x
=>+3)x) =0 (1)
+ R
-3 0
x € (=0,-3] U [0,00)
to define of cos™* Vx2 + 3x + 1

0<x?+3x+1<1
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—1<x%?+3x<0

-1<(x+3)<0 (2)
from (1) and (2)
x2+3x=0
x=0,-3
domain of f(x) = {0,—3}
Ans. (B)
cot™! \/1—smx+\/1+smx E<X<n
J1-sinx —+/1+sinx 2
. Tm
We know that sinx>cosy V Xe(Z,Ej
. T
cosXx>siny V XG(O,ZJ
X
sin——cos—|+|sin—+cos—
4 2 X (mm
= cot —e|=,=
X 2 (4 2
sm——cosi —|sin=+cos—
. X X X X . X
sin——cos—+sin—+cos— 2sin—
= cot™ 2 2 2 = cot™
. X X . X X X
sin——cos— —sin——cos— —2cos—
2 2 2 2 2
1 tan X s 1 X
=cot |——— |= ——tan" | —tan—
(5 e (el
T X
= — 4+ —
2 2
Ans. (A)
3
: ¢
T T 2m
2

sin~!(sin5) =5 — 27
sin"1(sin5) > x? — 4x
= x?—4x<5-2m

= x?—4x+21-5<0

>(x-2-V9-2r)(x-—2+V9-21)<0

+ve | —ve . tve
2—+V9 —-2m 2+vV9 —-2m
= xG(Z—J9—2n,2+J9—2n)

Roots of Quardatic
X2 —4x+2n-5=0

X=2+9-2n
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7. Ans. (B)
()x-2)Bx-=7)=2
(x2=2x)(3x—=7) =2
3x3 —6x2 —7x% + 14x =2

r
2 _ 2 _2=0"s
3x 13x° 4+ 14x — 2 O\t

13
r+s+t=—

rs+st+tr=%

rst = E
3
= tan"1(r) + tan~1(s) + tan~1(¢)

r
= tan‘l(1 S J+tan‘1(t)

r+s
1-rs

1_( r+s )t
1-rs

- tanl( r+s+t—rst ]

+1
= tan’’

1-rs—rt—st

13 2

3 3

114

3

11

3
-11

3

— tan’

— tan’

1 3n
= tan (—1)_7
8. Ans. (A)
[cot™1x]? — 6[cot™tx] +9 <0
Let[cot™'x] =t
t2—6t+9<0

(t—3)2<0 -
t=3 3
[cot™1x] =3 /2
[cot™1x] =3

|x € (—oo, cot 3]| Cot3
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9. Ans. (A)
Putx = cos6 i.e.0 =cos™ " x
~cos”1(2cos?0—-) =2m — 26
cos 1(cos20) = 2m — 20
possible when
0<2mr—-20<m
>0-2rn<-20<m—-2m
= -2n<-20<—x
= n<20<2x

1

IA

= 0<mn

= Z<cos'x<n

Na A

= -1<x<0
10. Ans. (C)
y

cos ' x—cos™ 5= o

. cos—{% J(HZ)[ _yﬂ}a

y2 A2 2,,2
jcosl[xy+\/4 Yy —4x 4+ X7y }:a

2

= xy+\/4—y2 —4x* +Xx*y* =2cosa

= \/4—y2 —4x* +x*y* =2coso— Xy
Square on both side
= 4 —y? —4x? + x%y? = 4cos? a + x?y? — 4xycos a
= 4x? + y? — 4xycos a = 4sin? a
11. Ans. (C)

n 1 T 1
tan| —+=cos™' X |+tan| ——=cos ' x
4 2 4 2
Let lcos’1 X=0
2
= cos 1x =20 = x =cos26
= tan E+6 +tan E—e
4 4

T T

tan—+tan® tan——tan® i Astan B

- . T —2 . { tan(A+ B):—}
1—tanZtan9 1+tanztan9 1-tanA tanB

1+tan9+1—tan6 ™y
1-tan® 1+tan® { tan__}
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_ (1+tan®) +(1-tan6)’
(1-tan6)(1+tano)
_ 1+tan’0+2tan0+1+tan’0—2tan0

1-tan’0
_ 2+2tan’0
~ 1-tan’0
_ 2(1+tan29]: 2 2 { c0529=1_tan26}
1-tan“0 ) cos20 X 1+tan“6
12. Ans. (A)

[1+XJ
oa=2 arc tan| ——
1-X

=2tan™" 1+x
1-Xx

Putx =tanf > 1= 0¢ E,E
4°2

- 2tan1(1+tan9j

1-tan®

=2tan" [tan (£+ GD
4
T e n 3n
:2{—+6—n} as —+ee(—,—]
4 4 2 4

= 26)—3—1T:>2taln’1 X_B_n
2 2

- 1_X2

= B= arc sin

P [1+x2

! _1[1_X2J
= sin >
1+X

i L(1=-x°
= ——cos

2 1+x2

2

= %—(Ztan'1 X) {as cos'lﬂi_x J:Ztanleorx >0}

+x*

a+P= 2tan’1—3—7C +| E_2tan" x |=—x
2 2
13. Ans. (A)

Let O=tan! 1
5

tam()zl
5

tan| 2tan™’ 1z
5 4
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= tan(ZG - Ej
4

n
tan29—tanz _ tan20-1

1+tan29-tan% 1+tan20

=

2tan0

1—tan®*0
1 2

2% = =

5 _5 10 5

ﬂ_ﬁ ﬁza

Now tan20=

5 25
> 1
tan20-1 17 - =7
1+tan20 ;. 5 17
12

14. Ans. (B)

tan‘l( r((r+1)) J

(r+1)+(r+1)y’

r((r+1)!)

~ tan! r+1 = tan r(r!)

1+((rr++13!) 1{(2111)!)((”1)!)
et rH1-Dr J

1+(rY(r+1)!
:tan{ (r+1)—r! }

1+(r)(r+1)!
= tan"'[(r+1)!]-tan"' (r!) { tan1(1):__)();/j:tan1 X—tan™" y}

i[tan’l ((r+1)1)-tan"*(r1]

=:tan‘1(1!) —tan1(0!)

+tan~1(2!) — (tan™1(1)
+tan"1(3!) —tan~1(2!)

4o :

tan"'(n + 1)! —tan™ n!
= limtan™ ((n+1)!)—tan™'(0!)

= ——tan'1

N[ N
S
S
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15. Ans. (A)
tan! 2r+1
r*+2r¥ +ri+1
1 2r+1
= tan
1+r2(r2+2r+1)

~ tan (r’+2r+1)-r°
1+r3(r* +2r+1)

= tan"1(r? +2r + 1) — tan" 172

Zn:[tan‘l(r +1)*—tan™ r2]

r=1

= tan"12%2 —tan"112
+tan~132% — tan~1 22
+tan~142 — tan~1 32

+

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

lim(tan'(n+1)?—tan1)=" I
n%w( ( ) ) 2 4

NI

16. Ans. (B,C)
f(x)=e*, g(x)=sin"'x
gof(x) = sin™'(e*)
Domain of gof (x)
-1<e*<1 = —0<Xx<0
& domain of f(x) is R
Domain of gof (x) is x € (—, 0]
Range of gof (x)
we* € (0,1]vx € (—oo,0]

= sin! (eX ) € (O,g}
Option (B) & (C) are correct
17. Ans. (A,B,C,D)
f (x)=sin™" (tanx)+cos™ (cot x)
f(x) is defined then
—1<tanx <1

and -1 <cotx <1
tanx € (—oo0,—1] U [1, )

X—y
1+xy

j =tan' x—tan™’ y}
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From (i) & (ii)
tanx = 1,-1 f(x)zg
= X=Nn if, nel
4
For nel, f(x) is periodic with period g
Also for diff. value of n, we have diff. values of x for which f (x) =§

Hence it is many one function.
18. Ans. (B,C)

sin 2cosl£iJ +cos 2tan1(1) _P
5 3)| «
= a=2cos’ (ij : B:Ztan_l (lj
J5 3
= cosg—L sing—i : tanE—l
2 572 5 ° 2 3
o o 1—tanZE
= sinazZsinEcosE : cosp = 2
1+tanZE
2
1.1
= SiIlOL_2><£><——é : COSB_—g—E—i
55 5 1,1 10 5
9

. 8
= smoc+cos[3=§

=>p=8g=5
= (p-q)=(3)"", ken
= 2k + 1 € odd no.

Unit digit place of 32%*1 are 3,7
19. Ans. (A,B)

3tan! (lj +tan™ (lj +sin! (LJ +cos™! [ )
3 2 J5
= 3tan™" lj +tan! 1] +tan! 1 +tan! 1
3 2 2 2
=3 {tan1 [lj +tan! (lﬂ
3 2

— 3tan’’

Gl

Option A & B are correct
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20. Ans. (A,Q)

a=2tanlm+sinl(ﬁJ
—2tan” [(VZ-1) +sin” [@J

= 2tan™ (\/5—1)+sm (\/25\/%1]

Jztanl (\/5)}

ok

=vy=tan’ %) +cos™ [%} {cosl (

" T
—Sy=tan | ———— |=—

1 2
1——><\/§
V2

Option (A) & (C) are correct.
21. Ans. (A,Q)

sin! (ﬂj +sin™ (\/ﬂ
2 2

}rtanlyzz—7t
3

Domainx > 0&4—-x=>0
x=20&x <4
x€[04],y ER

= o (5o )

o

N
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i 4 2n
= —+tan " y=—
2 3

o oyo L
"5
11
(X2+y2)min :0+§:§
49
(Xz +y2)max 16+_:?

22. Ans. (C)

Three one function mean of type

- atleast one such - not allowed

Graphically,

N

Y1

\

/i
JE2 X2 \ng,

(A) y=|enlx||

/

)

=

It's four one

\/

(B) y=el
/y - y = el
J
X
Itis two one
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€ y=x3+3x2-7x+6

d—y=3x2 +6X—7 has D > 0 so two zeroes of dy

dx dx
/\ (0.6)

/ Three one

(D) y = cos(cos™1x)

4
1

23. Ans. (A)

y = sin”!(sinx)

24. Ans. (B)

f(a) = f(b)

b, & b, are two other position of b.
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25. Ans. (A,C,D)

o=2tan™" 1 +sin™ 3 rsin”! 3_ tan™ 3
2 5 5 4

= o =tan™ [l
2

— o=tan™" [%j +tan™

= B=sin" 123 cos [ 2 cor [ 2
13 5 63
= B=tan™" 12 an 3 )+ tan [ &2
5 4 16

12 3

R 63
= B=n+tan™ % +tan‘1(—j
| 123 16

5 4

NN

= B=x

xz—ax+b=0<

2sina+cosP=a b=-2

2sina

cosp 2sina.cosf=b

a=1
26.  Ans.(A,B,D)
cot™ (x2 —ZX)

= cot™ (X ~2x+1-1)=cot™(x-1) -1)
= (x—-1)" ~1e[-1,0)
= cot” ((x-1)’ —1)6(0,%’1

= c=0, d:3—7T
4
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27. Ans. (C)
im0 D -1 2 :E
(R) tan (sm 0 251n6+3)+cot (SSec y+1) 5
*((sin0-1)"+2)+cot ™ (5sec’ y+1) ==
= tan ((sme ) + )+cot ( sec’ y+ ) 5

. _ T
Recall that tan ' a+cot ' o= >

So, a=(sin6-1)"+2=5sec’ y +1

:>(sin6—1)2+1 =5sec’y
—
[15] [5.:]
Think,

= sec’ y>1=5sec’ y>5
& -1<sinf<1=-2<sin®-1<0
= 0£(sin6—1)2£4
= 1S(sin9—1)2+1£5
So,LHS=RHS=5  (only)
s.sec’y=1&sin6=-1
=cos’ y—sin@=1—(-1)=2
Match (R) — (2)

28. Ans. (A)

(P) sin'x*+tan' X*=2k+1;keZ

As0<x?<1

So, sin x* {O,E}
2

And tan' X’ e [O,%}

Both sin™" x* & tan™' x* are increasing in 0< x* <1

So, sin” X*+tan™ x| =0+0=0
min

) 1.2 T T 37'[

& sin” X" +tan " X =t —=—

max 2 4 4

So, 0S2k+1£%:2.3

So, integral value of k satisfying is/are k € {O}

Number of values of k = 1
Match of (P) — (1)
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Q

0 kZ
Z:cot’1 (—j
pt 8

2
kthterm, T, =cot™ {%] =tan'

= {Think oftan* ( X~y ] =tan"' X—tan" y;X,y > 0}

1+xy

(o}

2nd term of Tq to T4 are left

vl
(g (]

[66]
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R ——

(e ()
(e (77
o (e (1

Isttermof T, , to T, are left

n

So, S, =tan™" D20 tan [ M tan ! D tan 222 ) tant L o0—tant Lo tan 1
2 2 2 2 2 2

So,S ==4 X T T tan 1—O—tam’ll—tan’ll
2 2 2 2 2

=tan

0

Hence, |[p —q| =17 — 4| =3
Q) —(3)

(S) f(x)= secl(l_TMJ

1-[x
=

1-|x
>1 or <-1
2

=>1—|x|=20rl1—|x|<-2
=-12>|x|or3 < |x|
= x| =3
= Xe&(—o0,-3]u[3,x)
Xleast positive = 3
Match (S) — (3)
29. Ans.(A—»>p;B-o>p;Cop;D->5s)
(A) ab,ceR” X+Y+2Z=Xyz

f a+b+c a+b+c) , [c(a+b+c)
O=tan' +tan | ———=
ca ab

Think, Here if

/ a+b+c /a+b+c
b(a+b+c) b ,a+b+c
c(a+b+c) [a+b+c
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(a+b+c)g
Sl

(abc)?

& observe, X+y+2z=

(a+b+c)%
Aabhid o

(abc)?

& xyz=(abc)

3

_ (a+b+c)
(abc)%

So, X+y+z=xyz

= tan'X+tan'y+tan ' z=n

(A) = (P)
(B) E =tan”|tan2A|=tan?| L 2004
2 2 1-tan" A
=tan™ (ta—nAz\j 0<A<l
1-tan“ A 4

E,=tan™' (cot A)+tan™ (cot3 A) =n+tan” | ——————
1-cotA.cot” A

| cot A(l +cot? A)
=m+tan
1-cot* A

cot A+cot® A J

:n+tan1( cotA )

1-cot*A
—mttant| —2RA A
tan® A—1

—m—tan | 202 A
1—tan® A

Think, Ifx > 0;y > 0&xy > 1

Then tan™ x+tan™ Y=Tt+tan‘1( X+Yy J
1-xy

Here, x=cotA & y=cot’ A & 0< A<%

So, cot A>1 & cot’ A>1
le.xy > 1
So, required expression= E, +E,=n
(B) > (P)
(C) Ifx <O0,then
_ 1 -1 2 -1
E —E{cos (ZX —1)+2cos X}
Let cos ™' Xx=0=>cos0 =X
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As -1<x<0 so, g<6£n

Now, cos™ (sz - 1) =cos™’ (2 cos*0— 1)
=cos! (cos 26) =271—20
=2n—2cos ' X

{as%<9£n:>n<29£2n}

y
y

<
Il
&

ST TN

So, E =%{2n—2cos1 X+2cos™! X} =7

(€)= (P)

(D) sin™ 3] cost[ 124 cost[ 18
5 13 65
3 63

4 12 +tan'1(§j tan ' x—tan' y=tan™' Xy X,y>0
3.5 16 1+xy

,(36-20 (63
=tan + tan —_—
48+15 16

B (16

(D)= (S
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(P) sin'x+sin™'(2x)= g
To satisfy above equation, clearly ‘x’ must be positive.

o o n
= sin”' x+sin 1(2x)=§

= sin™'(2x)= g —sin™' x
Take sin both sides

sin(sin™ (2x)) =sin(§—sin‘l x)
2X= ﬁ(ﬂ) —%-x

2
SX =£\/1— x?
2 2
= squaring both sides
25%* =3(1-x*)

= 28x*=3

2_3
28

B

= X=——
27

-1 1 -1 1 _ -1 1
(Q) tan (1+2Xj+tan (1+4X)—tan (ij

Letx>0

= X

1 1
_+_

can-| 142X 1+4x j :tan_l(gzj
X

1- 1 1
1+2x )\ 1+4x

2+6x 2
8x2+6x X°
3x+1 2
4x+3 X

= 3x* +X=8x+6

= 3x*-7x-6=0

= 3x* —9x+2X-6=0
= (3x+2)(x-3)=0

= X=3

[70]
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(R)

8]

tan"'(x—1)+tan"' Xx+tan'(x+1)=tan'(3X)

tan"'(x—1)+tan '(x+1)=tan "(3x)—tan"'(x)

tan_l((x—1)+(x+1)J:tan_1[ 3X—X

1-(x*-1)
tan™’ 2x =tan " 2x
2—%* 3x*+1
2X _ 2X x=0

J1=¢ (4x 1))

3cos ' x=sin

A

x must be >0

If x < 0, then LHS lies in (%,37:}

And RHS lies in {_—“,E}

2 2
Let X=cos9
O=cos ' X Oe {O,E}

2

LHS 3cos’1(cose)=39
RHS sin 1(sme 4cos 0— 1))
30=sin*(sin®. 3 4sin® 9))

30 =sin" 1(351n6 4sin’ 6)
30=sin"" (sin(360))

s

(1) Istrueonlyif 0 <30 < 5

0<6<

0<coslx < g = xa{g,l}

o la

1+3x2

(1)
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1.

EXERCISE - S
Ans. (2)

2X 1-x*
f(x)=sin™ +cos™
(x) (1+x2j (1+x2j

2x1 1-12
f(1)=sin" +cos™
() (1+1zj (1+12]

= sin"11+cos™10

T T
= —+—-=n
2 2

2x2 1-2?
f(2)=sin" +cos™
(2) (1+22j (1+22]
4

fO+fR)=2n=kn
=>k=2
Ans. (20)

4(12j n 4(16j
Ccos — [=——CO0S —
X 2 X

taking cos both sides

(12 i 4 16
= cos cos | — |=cos| ——cos —
X 2 X

12 116
— —=SIn| cos —
X X

2
:2: 1_(Ej
X X

on squaring

2 2
N
X X
144 256
2 =1- 2

X X
144+256
- — =

X2
= x? =400
= x =120
butx > 0sox =20

—_——

“* €OS cos™ X= x}

1

[72]
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3. Ans. (0)

2 3
sin! (1+b+b2 +...oo)+cos"1 a-2 42 o=
3 9

N3

for above expression to be defined
—1<14b+b*+..0<1
which is only possible for b = 0
Ifb=0

2 3
P S | {sin‘11+cos‘11=E}
3 9 2

—~ % _1.33=3+a

1+—
3
=2a=3
3 .
= a:E (Not integer)

So no integral ordered pairs (a, b) are possible.
4. Ans. (0)

cos' \/x —sin™ y/x—1+cos™ J/1-x —sin™* % = g
X

First we find domain of the expression

x>0

X—1>20;=Domainx =1

1-x2>0

Now check forx = 1

cos'V1-sin"v1-1+cos'v1-1-sin™ il - g

= 0-0+=-Z_-T Not satisfying
2 2 2
So, no solution.
5. Ans. (1)
2sin"'x+cos™1(1—-x)=0
sin™! x should be less than or equal to 0
-1<x<0,
and—-1<1-x<1
=-1<x-1<1
= 0<x<L2
Domainx =0
Putx =0
sin™10 + cos™1(1 — 0) = —sin™1(0)
=>x=0
So, x = 0 is the only solution.
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6. Ans. (1)

) X X Ao, xtoxe n
m | X—+—..... +Ccos | X' ——+—.n =—
2 4 2 4 2

= sin™!

+cos™’ =
1+— 2
> 1+

. [ 2X L 2% e
= sin" | —— [+cos S ==
2+X 2+X 2
Now for above expression to be designed
2
. 2X _ 2X
24X 2+X%°
= x(2 +x%) =x%(2 +x)
= 2x +x3=2x%+x3
=2x?—2x=0

>x(x—1)=0
=>x=01

for 0 < |x| <2
x#0

So x = 1 is the only solution.
7. Ans. (53)
y = sin"!(sin 8) — tan~(tan 10) + cos™1(cos 12) — sec !(sec9) +
cot™1(cot 6) — cosec™(cosec7)
sin~!(sin8) =37 — 8
tan"1(tan 10) = 10 — 37
0s Y(cos12) = 4w — 12
ec”(sec9) =9 - 2m
cot™(cot6) =6—m
cosec™!(cosec7) =7 - 2m
y=@Br—-8)—-(10-3n)+(4r—-12)—(9—-2n)+6 — 1 — (7 — 2m)
=>3n+3n+4n+2n—n+2n—-8-10—-12-94+6—-7
= 13n—40=anr+b
a=13,b=—-40
a—b=13— (—40) = 53
8. Ans. (1)

1 22
sin* sin [%J +cos! COS(TTEJ +tan'tan10=an+b
= sin” sm(3n+ j+cos coS [7 j+tan tan10

jsin‘l(—singjn%os [—co gj+10 3n
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— sin"'sin| =~ |+cos ! cos 2n +10-3n
3 3
TP 10-3n
3 3

— T 110-3n
3

:ﬂ+10
3
= a=_—8,b =10
3
3x| 8 )x10
3ab 3
o l—27 1
80 80
9. Ans. (1)

f(x)= sin’l(Zx)+g

Domain
i -1<2x<1
1 1
= _ES XSE ()

(ii) Sil’l_l(ZX)-{-%ZO & —gs sin”! (2x) <

N |3

= sin’1(2x)2—g & -1<2x<1

= 2X>2—= &——st1
2
= X=>—— &—1§XS1
2 2
1 1
= ——<X<— G
2 5 (ii)
(1) N (ii)
= Xe[—l,l}
4 2
1 1
=S o=——,pB==
4 2
= 4(a+p)=1
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10. Ans. (2)
tan™’ (e’X ) +cot™! (|€nx|) = g
y=e™ Y
y = |[¥nx|
01

(1,0)

Total no. of point of intersections of e ™* & |#nx| are 2
No. of solution = 2
11. Ans. (4)

1
tan' X+cot ! (— +2tan'z=m
y

= tan(tan’l(x)wttan’1 y)=tan(7'c—2tan’1 Z)

X+y 22
1-xy 1-7°

= x—xz?+y—yz?=-2z+2xyz
=xz2+yz2+2xyz=x+y+2z
Comparing with xz%2 + yz? + Axyz =x +y + uz
A=2,u=2
A+u=4

12. Ans. (23)

cot| cosec™ > +tan’ 2
3 3

= cot| tan™ 3 +tan™ 2 ‘s cosec™ >_ tan! 3
4 3 3 4
3 2
173 A+B
— cot| tan!| —4_3 “tan A+tan'B=tan’
1 3 2 1-AB
473

L(9+8 12)] (17
= cot| tan X — =cot| tan —
12 6 6

= cot| cot™ 6.6
17 17
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EXERCISE - JEE (Main) PYQ

Ans. (1)

4 2 4 3 T
cos | — |[+cos | — |=—, X>—
3X 4X 2

3 4
= —=,[1-—;
4X 9x
Square both side
= 0 =1—i
16x° 9x*
9 4
= +—=
16x*  9x?
9 4
= —+—=X
16 9
oo 81+64

16x9

J145 J145
12 12
Ans. (1)
x = sin~1(sin 10)
= sin™[sin(3m + 6)]
= sin"!(—sin @)
= -0
= cos 1(cos 10)
os Y (cos(3m + 6)]
= cos™ (- cos )

= X=

< 8

y=m—0
Ly—x=m—0—(-6)
=1

Ans. (3)

cotg{cotl[HgZpﬂ
~cot ) [eot™ (1+n(n+1))
_cotZtan (n +1n+1j

(v sin"lx = cos™1V1 —x2)

www.allen.in
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19 1
=cot Z:tan’1 .
— 1+n(n+1)
19 _
— Cot Z tan71 M
1+n(n+1)

=cot 1Zgl[tan‘l(n +1)—tan™ n]

n=1

=cot [tan’1 20—tan™’ 1]

=cot| tan™ 20-1
1+20
=cottan™! 19
21
=cotcot™! 21
19

2
19
4. Ans. (4)

7T
tan ' 2x+tan ' 3x= "

_ tal’l_1|: 2X+3X }_E
4

1-2xx3x
= oX - =tan r
1-6x 4
5x
1-6x*

=5x=1-—6x2
=6x2+5x—1=0
=>@6Bx—1D(x+1)=0

= Xx=—,x=-1

gl
1
= X==

5. Ans. (3)

Let sin™* 12 =A> sinAzz, cosA:i
13 13 13

sin™! 3 =B=> sinB=§, cosB=é
5 5 5

Now sin(A — B) = sinAcos B — cosAsinB

[78] www.allen.in



Inverse Trigonometric Functions

ALLEN

12 4 5 3

"13°5 135

_48-15

65

= Sin(A—B):£:>cos(A—B)=5—6
65 65

— A-B=cos?[ 28
65

= A—B=cos™ 6
65

Ans. (4)

S=tan™ 1 +tan™ 1 +tan™ 1 + oo
3 7 13
L 2-1 [ 3-2
=tan +tan +...+tan
1+1.2 1+2.3

=(tan’1 2—tan™’ 1)+(tan’1 3—tan2)+....+(tan’1 11-tan 10)

=tan 111 —tan 11

S=tan™ -1
1+11

tan8=2:> tanS=E
12 6

Ans. (1)

. [ |X]+5
f(x)=sin
0 (x2+1

For domain :
|x|+5<
X*+1
Since |x| + 5 & x2 + 1 is always positive
[ X|+5
X°+1
So for domain :

| x| +5

x> +1
= |x|+5<x2+1
=0<x2-|x|-4

= os(|x|—1+mJ[|x|—1_mJ
2 2
- |x|21+‘/ﬁor|x|sl_“/E
2 2
= Xe —oo,—1+\/E U 1+\/ﬁ,oo
2 2
1+\/ﬁ

2

-1< 1

So >0vxeR

<1

So, a=

(Rejected)

www.allen.in
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8. Ans. (3)

27 —(sin‘1 (é) +sin™ (ij +sin™ (ED
5 13 65
=27 —(tan1 ij +tan! (i) +tan! (ED
3 12 63

=2n—£=3—n
2 2
9. Ans. (4)

1£sinx+cosx£\/§, XE|:O,2:|

tan"1(1) < tan"!(sinx + cosx) < tan"1+/2
~ M=tan"'v2 &m = tan"1(1)
=M —m =tan"'v/2 — tan"1(1)
J2-1
Jz+1

=M —mztanl[

J2-1

X
-1

N

_

= tan(M -m)=

N
N

+
- (Vz-1)°
=3-2V2

10. Ans. (2)

50 L 1 50 1 2
tan | — |= ) tan | —
,Z:;‘ 2r? 2 4r*

r=1

=§:tan'1 (2r+1)—(2r-1)
— 1+(2r+1)(2r-1)

50

= Z:[tan'1 (2r+1)—tan™'(2r - 1)]

r=1

= (tan’1 3+tan'5+tan" 7 +.......+ tan 101)—(tan’1 1+tan'3+.....+tan’ 99)

=tan 1101 —tan"11

| 101-1
1+101

=tan’ 100
102
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11. Ans. (1)

T
tan’1a+tan’1b=Z, 0<ab<1

= tan! a+b |\ _m
1 4

a+b s
= =tan| —
1-ab 4

a+b
1-ab
=a+b=1—-ab
>@+)b+1)=2 (1)

Now

=log(1+a)+log(1+b))
=log|(1+a)(1+h)

=log(2) using (1)
12. Ans. (3)

2 — —
f(x)=sin™’ 3X+—X21 +cosl(x—1)
(x-1) X+1

<X e Socxcw (1)
x+1

3xP+x-1 -11
_ISWS1 = X€|:T,E:|U{O} (2)
(1) &(2)
= Domain = {E,E}U{O}

4 2

13. Ans. (2)

cosec {2 tan! (l) +tan™’ (Eﬂ
5 4
cosec| tan* (ij +tan™’ (Ej
12 4

=cosec| tan™ [5—6j _6 option (2)
33 56
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14. Ans. (4)

Zsinl( 21 j
1< 4x° -1 <

B T
= -Z<sin™ 21 <I
2 4x°-1) 2

<1 (1
4x* -1 (1)

Case-I
1
>
4x* -1
1
= 2
4x- -1
0
1+4x* -1 —=
= _—— >0
4x* -1
2
4x >0
4x% -1

= Xe[—oo,_—lju(l,ooju{O}
2 2
Case-1I
1 <1
4x* -1
1
= 2
4x° -1
1-4x*+1
= _—— <0
4x* -1 )
N 2—4x2 <0 - >
4% -1 V2
2
4x —220
4%* -1

= XE(—OO iju(—l 1ju(i ooj
’\/E 2I2 ﬁl
15. Ans. (1)

(tan™1x)3 + (cot™1x)3

{(a+b)3 =a’+b’ +3ab(a+b)}

= -1<

=

+1>0 + — ) — +

N| = T

=

-1<0

|
|
N~ +

I

= (tan"'x + cot™1 x)3 —3tan"1xcot ™ x (tan ! x + cot 1 x)

3
= Z] —3tan’| E—tantx |- 2
2 2 2
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16.

17.

3
_3n (tan’1 x)2 “Ttan x|+ E
2 2 2

4

3n L nY 372 =«
== tan ' Xx—— | ——+—

L3 L 4) 2. L4
COoS —cos| tan — [+—sIn| tan  —
10 3)'5 3
L3 23) 2 (. 4
=CO0S —CO0S| COS — |+—=SIn| Sin " —
10 5) 5 5

,[3 3 2 4
=CO0S —X—4+—=X—
110 5 5 5

49 8
=C0S | —+—
|50 25
—9+16}

50

x2—5x+6_

1<0
x*—9

:>L20
X+3

= Xe(—3,»)
X*—5X+6
x*—9
2x+120
X+3

+1>0

1
= XE(—OO,—3)U|:—E,OOJ

32

|

3

8

(1)

(2)

www.allen.in
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after taking intersection

57
= Xe|——,o
2

=x2-3x+2>0
= x € (—00,1) U (2,0)
=x?—-3x+2+#1

3+.5
2

= X#

after taking intersection of each solution

[ 5

2 2

18. Ans. (2)
-2 4

f(x)=
(x) — 17

=2 ! + 22+3x+1
1—-x%2 1+X

—-6X-2

f'(x) < 0= f(x)isadec. function
f()=n+5
f(-1) =5n+5
Range:[a,b]=[rn+ 5,51+ 5]
a=n+5b=5n+5=4a-b=11-m
19. Ans. (29)
50tan(3 tan™ %+ 2cos™ ij +4\/§tan(%tan1 Z\EJ

5
=50tan [tan'1 % +2(tan’ % +tan™ 2)) +4+/2 tan (%tan'l Z\EJ

1 T 1

=50tan| tan ' =+2.=) | +42x—

[ 2 By
:SO(tan tan™ %]+4

=25+4=29
20. Ans. (2)

f(x)= 4sin-1( ZXZ ]
X +1

xt+1-1 1
X2 +1 =1_x2+1:>[0'1)

Range of f(x) = [0, 2)
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21. Ans. (3)
o 1(1+\/_] 8443
3+43 6+33

o e 3

22. Ans. (2)
Casel: x>0

-1 -1 ZX T
tan ~+tan ==
1-X 1-x* 3
x=2-+3
Casell:x<0
tan’ —+tan™ - yn=2
- - 3

-1
X=—= =>a=2

B

23. Ans. (1,3)
8, —8; =85 — 8, = = 8ygpy — By = 1

~tan™ (ﬂ] +tan™! Lﬁj + et tan™ (—amz ~ B j
1+a1a2 1+a2a3 1+a2021a2022
= [(tan'1 a, ) —tan'a, ] + [tan‘1 a,—tan'a, ] S 4—[tan’1 a,,, —tan™ 32021]

=tan'a,,, —tan"' a,

=tan ' (2022)—tan'1=tan"’ 2022—% (option 3)

=(E—cot‘1 (2022))——
2
= g —cot™'(2022) (option 1)
24. Ans. (4)
sin"'sin® —(g—sin1 sin Gj >0
= sin"'sin0 >£

= sin6>i

2

So, O e (53—“j
4’ 4
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25.

b-a===a-
2 P

n
=B=a-—
b 2
= ox* +px+sin™ [(X—B)2 +1}+cos‘1 [(X—B)Z +1}=0
T
X=3, 9oc+BB+E+O=O

—90+3| 0= |+Z =0
2) 2

=120-n=0

n

o=—
12

Ans. (1)

L4 43
cCos —=tan —
4

g a 477 43 _
o.sinT—=tan —-—tan  —=tan
17 36

~.sint (sin 8) +cos* (cos 8)
=31—-8+8-2n

=7

EXERCISE - JEE (Advanced) PYQ
Ans. (B)

TS

n=1 k=1

( & 1 2n(n+1)
cot Z cot <1 + T)

n=1

23
t Z t —1;
€0 o +n(n+1)

n2=31
L (m+1)—n
= cot Ztan —_—
1+n(n+1)

23
= cot (tan™'(n+1) — tan_ln))
2

=cot(tan 124 —tan™11)

23 25 25
_ -127) _ -1(Z22)) = 2=
= cot (tan 25) cot (cot (23)> 23

[86]
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2. Ans. (B)

1

1
Y

(P) (JP b \I +y4)
)

1
_ 2
. <<(1 +y2)§z(1 yz)) +y4)

1
= (A-yH+y*)E=1
(Q) A(cosx, sinx), B(cosy, siny) & C(cosz, sinz) lie on circle x? + y2 = 1

.+ (0,0) is circumcentre as well as centroid of AABC

= AABC is an equilateral triangle A
21
—-_ X =—
Y 3
—-X T 1
cos =cosz =3
n n B C
(R) cos2x (cos (Z - x) —cos (Z - x))

=sin2x(1 — tanx)
V2sinxcos2x = sin2x(1 — tanx)
sinx (\/Ecos 2x — 2(sinx — cosx)) =0
= sinx = 0 Or sinx = cosx or sinx + cos x =2
= secx = +1orsecx = +V2
(S) cot(sin' V1 —x2) = sin(tan™(xV6))
|x| Véx

= (x > 0)
V1—x2 1+ 6x2
=6—6x2=1+ 6x*

_ 5 5
X = _——
12 243
3. Ans. (3)
y
N
y=cos 1(cosx)
Tc-—
10—x

10 —2%
@ (0,1)
o—it ' * —>X

I | & ' ; I

o2 wm 3n2 2m S5w2 3m 1 A ——
-10x_, x
Y=10 T 10

10—x

from above figure it is clear that y = and y = cos !(cos x) intersect at 3 distinct

points, so number of solutions = 3.
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4.

Ans. (B,C,D)

6 4
a=3sin"!— &P =3cos!=
11 9

6 1
v — > == SIn
T
Sa >
2

1 4
Now, f = 3cos™ 6

1

<==3 12 >3 -1l
v <= cos™t—>3cos™ -
9 2

9 2
“p>m

scosf < 0&sinp < 0

socosa < 0

>'—11:>3"16>3"11 n
-— sin = sin " — Sin - ==
11 2 11 1 2

[
Now, « is slightly greater than B & B is slightly greater than =

scos(a+pB)>0
Ans. (2)

=1+x

[

1

X

~

xl+1 -x
X

2 2

have real solutions

>6) -

-X

1—x 2—x:2+x
x(x3+2x2+5x-2)=0
~ x=0andlet f(x) = x3+ 2x% + 5x-2

QD) <o

Hence two solutions exist.

Ans. (A)
x
E1 .

>0
x—1

= E;:x € (-00,0) U (1, )

E-1< fn(

x+1

[83]
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(e-Dx+1
e(x—1) —
+ - o+
-1/(e-1) 1
1
= x € (—00,—1 —e] U (1, )
Also —— -e<0
(e—1x—e
—_1 =0
+ . - +
1 e/(e-1)

= xe(—m,l)u[e_il,oo]

. 1 e

S0 By : <_oo’1—e>u[e—1’oo]
x
as Range of;is R* - {1}
= Range of f is R - {0} or (-0, 0) U (0, )
N U T T

Range ofgls[ > 2] \{0} or [_E'O) U(O’i]
NowP—-4,Q—->2,R—>1, S—>1

Hence A is correct.
7. Ans. (0.00)

10

1
sec™ ZZ 7n | knm n  (k+ Dm
k=0 COS (ﬁ + ﬁ) cos <ﬁ + B — )

o e 7_7T+(k+1)n_(7_n+k_n)\
S\ 12 2 1272

it
= sec 1KZ;COS(%+I<—”).CO (E+(k+1)n)

2 S\12 2
10
(1 4L s 7t km
= sec - Ztan(—+(k+1)—)—tan(—+—)
4 12 2 12 2
k=0
( (117‘[ 77'[) (7n>)
tan|—+ —| —tan|{—
2 12 12

1 ( ks 7n>>
= sec —cot— — tan—

12 12
(1 1
IR L WL L
SinT5 oS>
11 B
= sec —=X =sec (1) = 0.00
2 . I
sm?
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8. Ans. (A,B)

n

S,(x)=) tan™

Sp(x) =tan-(nx + x) - tan1x = tan-{

10x
1+11x°

(A) S19(x) =tan-!

(B) }Lm cot(S,(x)) = lim

3X
+4x?

(C) S3(x) =tan! 1

(D) tan(S, (%)) =

We need to check the validity of — ™
1+(n+1)X

=2nx<(n+1)x?+1

S>m+Dx?-2nx+1>20Vn>1;x>0;neN

Discriminant of y = (n + 1)x? - 2nx + 1 is
D=4n?-4(n+1)andneN

D<Oforn=1;trueforx >0
D>0forn>2=3somex >0

for which y < 0 as both roots of

y = 0 will be positive.
y=mn+Dx?-2nx+1,n>2
So,y>0Vn>1;Vx>0;ne N is false.

9. Ans. (2.35 or 2.36)

_ 2 _
cos™! f —=tan”
2+7

N2+7?
T
| ] N\

()
= 1+kx(kx +x)

e, (kx+x) = (kx)
_kZ;tan [1+(kx+x)(kx)

1+(n-|-1)X2

T
= — -tan!

=x(x>0)

LS 2
=— =4x*-3x+1=0=>x¢R
;Vn>21;x>0

1+(n+1)X°

gl Vn>1l;x>0;neN

SE

[90]
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=n—2tan”’ [%}

(AS, sinl(lzx 2jzn—Ztam1 X,lej
+ X

and tan™ Q =cot™! (lj
n 2

1 T

. Expression = §[tan —J + l(n —2tan’! l} +cot! [i}
A > 5 - 5

=2.350r2.36
10. Ans. (3)

J2|cos x| =+/2.tan"* (tan x)

|cos x| =tan™ tan x

/\y

/]/ y = |cosx]|
O \x

3n/2 /-n /2 /|0 w2 /n 3wz
—— y = tan I(tanx)

No. of solutions = 3
11. Ans. (C)
Case-1:y € (-3,0)

tanl[ 6y2j+n+tanl[ 6y -
9-y 9-y

Ztan‘l[ 6y2]:_£
9-y 3

y2—64J3y—9=0=y=3/3-6 (- y € (-3,0))

Case-1: y €(0,3)

2tan’! [ﬂj: 2% 3y +6y—93 =0

9-y*) 3
yz\/§ or y=—3\/§ (rejected)
sum =+/3+3V3-6=4/3-6
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JEE (Main) Practice Paper
SECTION-A
Ans. (1)

f(x):sin'1(|x—1|—2). Fordomain-1<|x-1|-2<1

=1<|x-1|£3 =x-1€[-3,-1]V][L,3]=>x e [-2,0] U [2 4]
Ans. (4)

So-1<x<1 (1)
xeR -(2)
x<-lorx=>1 -(3)
By (DN (2)n(3)

=xe{-1,1}

Ans. (4)

cosec! (cosx) is defined if
cosx 21 or cosx <-1 = cosx=+1 =>x=nr
Ans. (1)

flx) = sin-{x2 +%} + cos—l[x2 —%}

Domain :-1 s{xz—l} <1=xe —\/E,\/E
2 2 \2
and—ls[x2+l}s1:>xe —\/E,\/E
2 2 V2
= domainis xe —\/g,\/E or x2 e[O,EJ
2 \2 2

it () a2 {oéj then f(x) =

it (i) xc Bij,then Fla) =

if (ili) x%e {1%}, then f(x)=n =  range={n}
Ans. (4)
n<x<2n

coslcosx=2m-x
Ans. (2)

. . T T 2n
- - = — - - - - — =170 - - - = —

sin-1x + sin-! coslx-costly+ cos-1x + cos!
2 2 3

T
= costx+cosly= 3

[92]
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7. Ans. (4)
0 =sin"lx+coslx-tanlx= g -tan-1x
Domain x € [-1, 1] But given x > 0
=>xe[0,1] =>06= g - tan-1x = cot-lx
forxe[0,1] = = <0< =
4 2
8. Ans. (2)
T = -1 3 . -1 3 -
=cot| —+sIin — | =-tansin " —= —
2 5 5
9. Ans. (3)
tan? (sec-1 2) + cot? (cosec! 3) = tan? (tan-! \/§) + cot? (cot-1 \/§):> 3+8=11
10. Ans. (3)
Let f(x) = x3 + 3x - tan2
f'(x) =3x2+3>0V x € R= f(x) is increasing and has exactly one real root
f(0) =-tan 2 = positive
f(-1)=-1-3-tan2 =- 4 -tan2 = negative
.. o lies between (-1,0)
~oa, (-1,0)
Now cot-la + cot-? 1z =cotlo+m+tanlo -~ =
a 2
11. Ans. (1)
Here, x € [0,4]
Now, we have
2 1
sin-1 ﬂ + cos-1 ﬂ +tan—1y:_TE =>Dy= —
2 2 3 B
.. Maximum value of (x? + y?) =16 + % = %
. PR 1 1
and minimum value of (x* + y*) = (0)2 + 3 :§
12. Ans. (2)
By propertyifx <0  tan-! 1. cotlx-n
X
1 o 1 T
Sotanlx +tan!— =tanlx+cotlx-nm=— -m=tan!x+tan!— E
X
13. Ans. (2)
sin-lx + cot-1[1J= i = sinlx + cos-li =T = x= 1
2) 2 5 2 J5
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14. Ans. (2)
xX_X
f(X) =tan-! 3 \/25 :tan—li _tan—li :0<x<3.
1+ 3 J§

X
33
Hence, f(x) = tan-! (gj = range of f(x) is {O,%}

15. Ans. (1)
Given that cot-! (v/cosa ) - tan-1 (v/cosa. ) = x (i)
We know that, cot-! (v/cosa ) + tan-1 (</cosa ) =g .(ii)
On adding equations (i) and (ii), we get
T T X coté—l
2 cot-l(Jcosa) = —+x = Jcosa = cot[—+5j = +Jcosa = -
2 4 1+cot5
2
cos X —sin ~ 1-tan2 ¥
= +cosa =#:cosa=1_smx = 2 _losinx
X . X 1+sinXx 20 1+sinx
cosEJrsmE 1+tan By

Applying componendo and dividendo rule, we get sin x = tan2 (%j

16. Ans. (3)
Given that, sin-1x = 2 sin-1 o
Since,—E <sinlx < z = - z <2sinlta< z
2 2 2

4 4
1 1 1
=>- — <o — =|a| —
V2 2 J2
17. Ans. (3)
f(x) = cot-ix R*—> (0, gj ;g (x) = 2% - x2 R R

f(g(x)) =cot! (2x-x?), where x € (0,2) & 2x - x% € (0, 1]

hence f(g(x)) € {%, gj

18. Ans. (1)
o) = ecos’l(sin[ngj

IA
=
IA

. . T b e 3n
Doma1n—1£51n(x+§j <1+ —<x+— < =

2 3~ 2

o a
o3
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300 = oo A-2500) 4-temen

Orcosx < l =X € E,S—n
2 3 3

-1 . s -1 \/§
X TC 7TE cos (sm[ng] cos {—1 5 }
Domain of h(x) : x € s = h(x)=e =e range of h(x) : [e™®, e™]
19. Ans. (2)
tan(sin’1 X) >1 or tan(sin’1 X) <-1
sintxe| LT T esintx< =
22 2 4
L ox<1 1)
«/E <
T . -1 T 1
—<sin X<— —1<X<—— (2
2 5 7 (2)

From (1) & (2)

Lol

20. Ans. (1)

2 2
2tan‘1x=cos‘1(1 az)—cos‘l[i EZJ a>0b>0
+a +

Let, a=tano, b=tanp, b=tanf, 0<oc,B<§

—_ 2 _ 2
cos™* (1 a2 J =cos! (1‘&&20‘} =cos " cos2u=2a {20.€(0,m)}
+a +tan’a
— 2 _ 2
+ +tan

= 2tan" Xx=20.—2p
e tano—tanf  a-b
l+tanotanf 1+ab

SECTION-B
1. Ans. (1)

cos 'Xx+cos'y+cos'z=n
-1<x,y,z<1
letx=cosA,y=cosB,z=cosC
where 0<A4,B,C<mn
A+B+C=n
X* +y* + 2% +2xyz = cos* A+ cos’B +cos’C +2 cos A cos B cos C

Z[M) + 2cosAcosB cosC

2

%+ % (-1-4cosAcosBcosC)+2cosAcosBcosC=1
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2.

Ans. (30)
Case-1: x>0
Letcot-1x =0

R (O,g} = x=cotO

. sin@ =

Case-II: x <0
Letcot-1x=0

= 0 =sin-!

= sin-1sin 0 = sin-!

1 1 1
N1+x N1+ X2 N1+ X2

S0 e (g,nj =cotO=x

C.sin O =

= 0=n-sin"!

Therefore,

cos tan! sin sin™?

LHS =

cos tan!

x € R =cos tan-!

Let ¢ = tan-!

1

1+x°
Ans. (1)
sin”! x>cos ! x

As

2sin" ! x>sin! x+cos™ x

. T
2sin" ' x>=
2

.1 s
SIn ~ X>—
4

i<X§1

2
Ans. (3)

. 3sin20
sin”l| ——
5+4cos20

€ (0,

= sin-1sin 0 = sin-1

1 1 1
V1+x2 V1+x2 J1+x?
1
V1+x2

1

1+x2

1
J1+x?

,if x>0

1

1
J1+x2 '

= cos tan-1 sin sin-1!
] ,if x<0

sin(rr—sin

1
N1+X2

1
J1+X2

11 -~ ¢e (0, E} S tand = ! S.ocos = 1+X2
4 1+X2 2+X

S a

)5

Taking sin on both side

3sin20
5+4cos20

=1=3sin20=5+4cos20 =

6tan® 1-tan®0
— =544 —
1+tan’0 1+tan®0

tan20-6tan0+9=0 = tan0=3

[96]
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5. Ans. (20)

Given equation is |cos x| = sin-! (sin x)-t<x <

2T y = sin™! sinx

/27T
T /\ y = |cosx|

-m\_—7/2 /|0 m/2 T

Number of solution=2 in-n<x<mx
So number of solutions =20 in-10n<x<10x
6. Ans. (6)

_ 1
fx)= \/(|x| —1) cos™ (2x +1) tan 3x

here-1<2x+1<1=>-2<2x<0=>-1<x<0=>x€[-1,0)
Butx=-1las|x|-1=0

~xe(-1,0)

forx e (-1, 0), (|x] - 1) is —-ve

s tan3x <0

0>3x>—E orxe —E,O
2 6

Domain : —E,O n(-1,0)= —E,Oj
6 6
7. Ans. (5)
(cot’1 X)2 —5(cot’1 X)+6 >0

(cot’1 X —2)(cot’1 X —3) >0

cot ™ x<2 or cot'x>3
Xe(cotZ,oo) Xe(—oo,cot?))
y=m
y=3

8. Ans. (5)
n T n T
cotl — > — = —wo<—<cot—
i 6 o
n<n3 neN , Nyuge=5
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9.

10.

Ans. (19)

o= cos"l(

cosa=
=

Ul w
~—

tanoa =

W v1|w

1 1
= B=tan'| = |=tanf==
ptan” )= tan=

tano—tanf

= tan(a—B)=———
(@=F) 1+tanotanf3

Ans. (2)

o 4n « 2

Z tan ! ————— = lim {tanfl(n+1) —tanfl(n—l)z}

ol n"=2n“+ 2 kowt~

= lim{tan_l(k+1)2+tan‘1 kz—tan_ll—tan‘lo} I T 53T

k—o0 2 2 4 4

3+2 3

Also tan-12 + tan-13 =7 + tan-! al =L =T ,(rxy=6>1)
1-3.2 4

JEE (Advanced) Practice Paper

Ans. (B)

cot™! \/l—sinx+\/1+sinx E<X<n
\/1—sinx—\/1+sinx

Rationalize the term in the bracket

| 24241 -sin®*x 1-cosX
=cot | —— | =cotl | ———
—2sin X —sin X

X

= cot-l[ tan—j = ——tan ( tan—j— —+tan~ tanE
X
2

. X mnT T T
since —«| —, — = —+
2 (4 zj 2

[98]
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2. Ans. (D)
— il 1 + X3 . . l 2 1
f(x) =sin PwTa + sin(sinx) + 0830} + 1) (X * )

1+x3

2x3/2 =1

Domain:3{x}+1#1lor0=x¢ [ and-1<

= 2 <1+x3< 2 =5 1+x3+ 2 >0 (1 + x3/2)2 >0
>xeR=1+x3-2x"*<0
or (1—X3/2)2 <0or1-x*=0 orx=1

Hence domain x € ¢
3. Ans. (A)

([cot‘lx]—s)2 <0 = [cot™' x]=3

— 3<cot ' x<4 = 3<cot ' x<m<4
= —o<X<cot3

4. Ans. (B)
Domain D e [-1,1]
1
tan" = x#0
(A) f(x) = an X many -one
1 X=0
y
)
1/49
_1 X
0 1
—1/4
61/
(B) g(x)=x’ one - one
0 1
(9] h(x) =sin 2X many - one
/2 JAfl N,
L g 0 T
: +_1 T[/Z
(D) k(x) = cos [%Xj many-one function
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5.

Ans. (B,C,D)

(A) f(x) = 6" = sec'x, x e (=0, - 1] U (1, )
g(x)zsec'lx, x € (-o,-1] U [1, )
non-identical functions

(B) f (X):tan(tan'lx)z X,x €R
g(x):cot(cot’lx)zx, x R

identical functions

1 x>0 1 x>0
Q) fx)y=sgn(x)= <10 x=0 = gx)=sgn(sgnx)=40 x=0
-1 x<0 -1 x<0

Identical functions
(D) f(x)=cot’x.cos’x,x e R-{nn},nel

g(x)=cot’x-cos’x
:cotzx(l—sinzx):cotzx. cos’X xeR-{nn},nel

Identical functions

Ans. (A,B)
9
.1 .1 L1 o 100 100 100 —
sin"X+sin"y+sin"z = >x=y=z=1=>X"+Y 47 - —r—or o =0
X +y 4z
Ans. (A,B)

. 1
X = cosec tan-! cos cot-! sec sin-! a = cosec tan-! cos cot-l[
2
1-a

= cosec tan'l( ! J = +/3-2a2
\2-2a?

. . . 1
again Y = sec cot! sin tan-! cosec cos! a = Y = sec cot-! sin tan-!
2
1-a

1
= sec cot-1 = {(3-a%) > X =Y =+3-a
[\/ J

2-a°
Ans. (C,D)
X =x-2>0 o satisfies it
a-a-2>0=>(@-2)(aa+1)>0 a<-lora>2

so C& D are correct.
Ans. (B,C)

f(x) = (n(sin-1(log,X))

Domain 0 < log,x <1, x € (1, 2]

Range (—oo, Eng}
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10.  Ans. (B,C,D)
fi[-1,1] - [-1,1]

(A) f(x) =sin (sin'1x) = x, x € [-1, 1] Bijective function

(B) f(x) = 2 sin‘! (sinx)=—, xe[-1,1]
T

2
,TE

amN

ald

Not bijective y e {

(C) f(x) = (sgnx) ({n €")

X , xe(0,1]

=<0 , x=0

-X , Xeg[-1,0)

1
-1 0 1
Not bijective
(D)
1
-1 0 1

X , x>0
=<0 , x=0

-x* , x<0
Not bijective

11. Ans. (A,D)

1 1+t
i+ 2+t
Jie2t?
J2+2t2

sin cot-! cos tan-! t = sin cot-!

similarly cos tan-1 sin cot-! \/E t=

NS [_11 1]

1 N1+t 12t
soi sincot ' costan 't 1+2t2 N2 2412 24+t? _1+t2
J2 | costan'sincot 12t | |\ 2+t2 14 2t2 2+t°
241 +12
0< 21 sl ; 131— ! <1
t°+2 2 2 t°+2
www.allen.in
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12. Ans. (A,B)

2 .
tan-lg since 0 <x < 1=tan-! sin® (letcos1x=0,0<0< E)
1+X 1+cos0 2
= tan-! tan9 Qe 0,E
2 2 4
6 1
= —=—cos1x (1
55 (1)

also cos 0 = 2 cos? 9 -1

2
cos % =, /% (taking cos-! on both side)
0 1+x | . 0 T
cos-lcos —=cos!|,[— | since —e€|0,—
2 2 2 4
= 9. cos-l( /ﬂ] -(2)
2 2

- .0 1-x
similarly sin—= ,/[—
2 2
sin-lsin9=9=sin-1 1-x -(3)
2 2 2
alsog=tan-1 L1rx ..(4)
2 1-x
13. Ans. (A,D)
Let 6 = cos-1x
0+0-7 Too<n  |2costx—T —1<x<i
n 3 3 3 2
f(x)=6+ cos-l(cos(e—gj]= =
0-0+= o0<o<Z | I Lox<t
3 3 3 2

M f(2/3) =§ (i) f(1/3) :2cos-1%—
14.  Ans. (AB,C,)D)
11
NG
1
Iftano=— = x=nnta nez

2

15. Ans. (C, D)

tan x =

If—1Sx<0,then—§£sin—1x<0. Also 0 < 2 cot-1 (yz— 2y) <2rn

- g< sin-1x + 2 cot! (yZ—Zy) <2n

there is no solution in this case.
thus x can not be negative ()

3
Now if x > 0, then 0 < sin-1x < g: :n < cot? (yz— 2y) <m
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16.

17.

18.

19.

20.

=y -2y<-1=y=1

since for y = 1, we have 2 cot-! (y2 —Zy) =2cotl(-1)= 3775

. T .
cosinlx = E eex=1

.. the solutionisx=1,y=1

Ans. (A)
3
T -
....... y= 4
_r
773
-1 11
V2
Ans. (C)
Clearly - x.
Ans. (B)
=tan!(t),t=-xe[-1,1]
3
Y=
5 ' 2
4
T3
.............. — T
4 ==
Y=32
t
-1 1

Ans.(A->q;B->s;Co>p;D>r)
(A) sin-? X +cost Wfx = g =x€e[0,1]

(B) sin-1 /X + cos-l(\/l—xz) =0 = cos1y1-x* =-sinl(x) = x € [-1, 0]

2 2

1-x 1-x
Qg > |=2h(x) = cos™! > |=2tan'x = x € [0, )
1+x 1+x

(D) h(x) + h(1) = h(ﬂ
1-x

Ans.(P->3;Q>4R—>1;S>2)
(P) tan sin” S 4cot S
5 2

1+Xx
j =tanlx +tan-!1=tan-! ( 1

j =>xe(-01)

tan| tan* E +tan? z
4 3

3.2
= tan tan! _4 3 = tan| tan! (EXEJ
EN 12 6
4 3
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— tan| tan (gj _
6 6

Q) cos(sin 1é+cos Zj

cos(tan 1 ftan J]

.
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é
= cos| tan! 3 2
4f
1_7
= cos| tan! 8+3\/§
6—4/5
L[6-4V5)] 6-45
=> COS| coS =
15 15

(R) sin lsin_lﬁ —sino
4 8
= sin’lﬁ:zla
8
= sin4a:§:cos4a:1
2 1
= 2cos” 200—-1=—
8
= 2c0522a=2:c0522a=i
8 16

= cosZOL:E
4

= 2cosza—1=§32coszazz
4 4

2 7T .
cos oc—g,sm o=

. 1
sino=—=

22

(S) cot|cos™ (%j +sin! (%) —sec '3

il
2

= cot {g —sec™? 3} = tan (sec’1 3)

= tan(tan_1 \/§) = \/§
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