INVERSE TRIGONOMETRIC FUNCTIONS [JEE ADVANCED PREVIOUS YEAR SOLVED PAPER]

JEE ADVANCED

Single Correct Answer Type

a4 s fl 2
1. The value of tan|:cus l[g]ﬂan ][EII 1S

a. = b. & C. o d. none of these
17 16 7
(IIT-JEE 1983)
2. The principal value of sin"[mnz—n] is
_2_;': b. Er_ C. 4_11. d S_Jr
3 3 3 3
e. none of these (ITT-JEE 1986)

3. If we consider only the principal values of the inverse

trigonometric functions, then the value of

a1 i %),
tan| cos I—"-511'1 —_— | 15
( 52 Jl?)

WL Y. - S |
3 3 29 29
(IT-JEE 1994)

4. The number of real solutions of tan™ \/x(x+1)+

sin” sz +x+l=m/2 18
a. zero b. one C. two d. infinite
(IIT-JEE 1999)
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2 3 i 6
, - n
5, Ifsin™'| x— 2+ .. [+cos7 | ¥ -+ —.. 2 S
2 4 2 4 2

for 0 < Ixl < /2, then x equals
a. 1/2 b. 1 c. -1/2 d. -1
(ITT-JEE 2001)
6. Domain of the definition of the function f(x) =

Jsin™'(2x)+7/6 s

a. [-1/4, 1/2] b. [-1/2, 1/9]
c. [-1/2,1/2] d. [-1/4, 1/4]
(ITT-JEE 2003)
7. The value of x for which sin(cot™ (1 + x)) = cos(tan™' x)
is
a. 1/2 b. 1 c.0 d. -1/2
(IIT-JEE 2004)

8. If0<x<1,then 1/!+x! [{x cos(cot™' x) +

sin(cot ' x)}* - 1]"? is equal to

a. = b. x c. xy/1+ ¥ d 1+ X

J1+ %2 (IIT-JEE 2008)
23 n
9. The value of cot z cot™' | 1+ Z 2% |1 1s
#=1 k=]
. b 2 . 2 a 24
25 23 24 23
(JEE Advanced 2013)

Multiple Correct Answers Type

1. If=3sin" (%] and =3 cos™' (%) . where the inverse

trigonometric functions take only the principal values.
then the correct option(s) is (are)

a. cos >0 b. sin <0
c. cos(a+ ) >0 d. cos x< 0
(JEE Advanced 2015)
Matching Column Type

1. Match the statements/expressions given in Column [ with
the values given in Column IL

Column 1 Column 11
- ) a)0
(i) ) tan '[—?)m’. thentant = (@)
i=1 21
(11) Sides a, b, c of a triangle ABC are in
A.P. and cos 0, = 3
b+c
cos 6, = g y
a+c
cos 6, = .y
a+b
then tan’ [%L)+tanz [%1‘-]= (b) 1

(1) A line is perpendicular to x + 2y + 2z
= (0 and passes through (0, 1, 0). The
perpendicular distance of this line
from the ornigin is

(d) 2/3

(IIT-JEE 2006)

2. Let (x. v) be such that sin”'(ax) + cos™'(y) + cos™'(bxy) =

m/2. Match the statements in column I with statements

in column I1.

Column 1 Column 11

(a)Ifa=1and b=0. (p) hes on the circle

then (x, v) r+y' =1
(b)Ifa=1landb=1, (q) lieson (X = 1)

then (x, y) (yy-1)=0
(c)Ifa=1and b=2. (r)liesony=x

then (x, y) |
(dIfa=2and b =2, (s) lieson (4x — 1)

then (x, y) | (»-1)=0

(IIT-JEE 2007)

1.

3. Match the statements in Column 1 with those in Column

Column I

Column 11

(a) A line from the origin meets the
o Xx=2 _y=1_ g+l
-2 ]

and

-I'_-.--.-

3 _Jyxs x—1 at P and O
2 -1 |

respectively. If length PQ = d. then
d is

(p) 4

(b) The value of x satisfying
tan”' (x+3)—-tan ' (x-3) =

sin”' (EW are

)

(q) 0

(¢) Non-zero vectors @. b and ¢ satisfy
E'S_.= 0. (b —d).(b+¢)=0 and
2lb+ci=lb—al. lf a=ub +4c,
then the possible values of i are

(r) 4

(a) Let fbe the function on [-x, 7] given
by f(0) =9 and

x) = sin % Sin = forx#0.
Ax) 5 5

7
The value of = | f(x)dx is
n_,

[]

(s)5

(1) 6

(IIT-JEE 2010)



4. Match List I with List II and select the correct answer

using the codes given below the lists:

List 1 List I1
( 2 \\72
() I cus{tan'ly)+ysin{tan‘]}') iy (])l >
: k}‘: cot(sin~' y)+tan(sin”"'y) ' ) Y3
takes value
If + '+cosz=0=smmx+siny+si y
(q) Ifcosx cc‘:usy cos 5{:1:: N s‘m} n 2) N
z then possible value of cos =~ 1s

2

(r)

i 4 . .
If cos (—— .r) COS 2x + Sin x sin 2x sec x

! b3
= COS X SIN 2x S€C X + COS (E + .r) cos 2x then

possible value of sec x 1s

(3)1/2

(S)

> 4) |
If cot (sin_] 1{1—.1:*2 = sin (tan™ (,r\@)). )

lue of x is

x =0, then possible v

Codes:

(p) (g (r) (S)
a. 4) (3 (1) (2)
b. 4) (3) (2) (1)
c. 3) (2) (1)

d. 3) @) (1) (2) (JEE Advanced 2013)
§. Match List I with List II and select the correct answer

using the codes given below the lists:

List I

List 11

(p) Let y(x) = cos(3 cos™' x),

xel[-1,1,x#% ‘/_5.
2
Then *_1_4 (Iz - 1) d--"ff) + X dy(x) ’
y(0) | d’  odx

equals

(1)1

(q) LetA,A,, ..., A, (n>2)be the vertices of
a regular polygon of n sides with its cen-
tre at the origin. Let g, be the position
vector of the point A, k=1, 2, ... n. If

n~1
z(&kX&k+l} E(&k'&k-é-l)

k=1 k=]
minimum value of n 1s

, then the

(2) 2

(r) If the normal from the point P(h, 1) on
the ellipse ‘; +J; =1 is perpendicular

to the line x + y = 8, then the value of h is

3)8

(s) Number of positive solutions satisfying 4)9
the equation |

Codes:
(p)  (q) (r) ()

a. (4) (3) (2) (1)

b.2) @4 3 )

¢« 4 B O @

d 2 @ O 3
(JEE Advanced 2014)

Integer Answer Type

1. Let/: [0, 4x] = [0, ] be defined by fix) = cos™ (cos x).
The number of points x € [0, 4] satisfying the equation

~10=x
Ax) T

1S (JEE Advanced 2014)

Fill in the Blanks Type

1. Leta, b, and ¢ be positive real numbers.

ala+b+c) +tan! ‘jb(a+h+r:)

bc

Let = tan"\/

. +b+
+ tan '\/ﬂ(a , C}.Thentan9=
a

ca

(IIT-JEE 1981)

2. The numerical value of tan(Ztan'](i]——E] is equal
- 5) 4

(IIT-JEE 1984)

3. The greater of the two angles A = 2tan‘1(2ﬁ -1 and
B=3sin"'(1/3)+sin" (3/5) is

(ITT-JEE 1989)

Subjective Type

1. Find the value of cos(2 cos™' x + sin™' x) at x = 1/5, where
O0<cos'x<mand -m/2 <sin'x < /2.
(IIT-JEE 1981)

x* 41

P +2
(IIT-JEE 2002)

2. Prove that cos tan_l sin Cﬂt_l X =



JEE Advanced

Single Correct Answer Type

1. d. 2. e. 3. d 4.
6. a. 7. d. 8. c. 9

Multiple Correct Answers Type
1. b, c.,d.

Matching Column Type
1. (1) = (b).
2. (a)—(p); (b)=(q); (c)—=(p); (d)—(s)
3. (b)-(p), (r).

4. (b)
5. (a)

. b.

Answer Key

Integer Answer Type
1. (3)

Fill in the Blanks Type

L.
Subjective Type

1.

0

_2\/6
5

2.

=1
17

3.



JEE Advanced

Single Correct Answer Type

o oo ()

tan(tan"i+ tan”! E]
4 3

- tan,.,[ (3/4)+(2/3)
1-(3/4)x(2/3)

17 12 _17

— —X—

126 6

)

Hints and Solutions

2. e. The principal value of sin™

3. d.

4.c. We have ‘tan™' J.r(x-i- 1) +sin” J.rz +x+1= E

Sil'l_l (ﬁ] = -E

2 3
4

tan[cns"s—}zr-sin“ﬁ]

=tan [tan' 7 -tan ' 4] = tan[tan"(—::—)}=i
29 29

4

— lan"Jx(x+]}=§-sin"\fxz+x+l

= tan” »JI(I+1)=EDE_I\/IZ+I+I

2
= tan”' Jx(x+1)=tan™ oxox

(s'm 2%] = Principal value of

X+x+1

=5 1’I2+x= J—Iz-x
;ix2+x+l

= X +x=

=:' x=ﬂq_l

Alternative method:

[an_'.f.t(.r+1)+5in"\lx2+.r+ I =.’-2r-

= cos™

1

2

g o n
+ sin 1\{:2+x+1=—
xX+x+1 .

1 2
— l
= oy J.I +X+

= CH+x+1=1
=> x=0,-1

2 3 4 6
5 X X o X X T
S.b. sIn 1(1——+~3~+---]+Cﬂ5 I{IZ_ + .|.....]=E

2

2 X

3
i el 12 X
=—=—s5Iln D + .o

a :
= II 13
= COos = + .

4

.I'ﬁ IZ .t3

'ﬂl' .r _—+—...=I_ +

.

4 2 4

We have G.P. of infinite terms on both sides. Therefore,

2
or 2I2= < or 2 +x =%x+x
2+x° 2+x
or x(x-1)=0 or x=0,1
but Of-:fx|¢:-\ﬁ = x=1



6.a. For f(x)=,[sin~"(2x) +% to be defined and real Multiple Correct Answers Type
1. b, c.,d.

sin' 2x + (/6) 2 0
(4 ﬂ'=35in-]E}3Sin“|—6—=35in_l-!—=£
= sin'2x2-Z= (1) 1 12 2
¢ | 4 .4
But we know that — 71/2 < sin”' 2x < 71/2 (ii) and B=3cos ;}3(‘:&5 .
From Eqgs. (i) and (ii), we get gy L B
_® csin'uas X 2
6 2 n
ﬂ'l‘B}?
or sin(—f) ilrﬂsin(f-]
6 2
l e
= —gsexsl Matching Column Type
or -Lgxsl b B-Ab) . i 3
4 2 § = % a1 L
D, = . i=I | 2i° |
I 4' . " = -
a] 2
l =2tan” | =
1. d. sin[cnt*' (.r+ l]] ) e S i=] .7
[ 2 ]
:Etan_I 5
= 1 o [1+4if -1
2 —
Jr +2x +2 n Qi+ -@i-1)
= 2 tan e
- I+ (2i+1)(2i - 1)

q_
-t
[ " ]
—
I

i

Y [tan~'(2i + 1) - tan™' (2i - 1))

l i=]

[(tan”' 3-tan”' 1)+ (tan”' S—tan' 3) + ... +
(tan”' 2n + 1) -tan”' 2n-1))]

?‘

-

Feud
I

1 1 =tan'(2n+ 1) —tan™' |
TS, ——— . S.=tan"' (2Xoo+ 1)~-tan™' |
VXl +2x+2 -.,/l«lw.lr2 N -
1 L P
or x2+2x+2=1+x2nr.r=--2- "2 4 4
Note: Solutions of the remaining parts are given in their
8.c. 1+x*[xcoscot™ x+sin cot™ e =1 respective chapters.
; RERCI 2. (a) - (p); (b) - (); () - (p); (d) - (s)
=1+ 2% || x cos cos™ —= - +sin sin”™’ > -1 sin”'(ax) + cos™' y + cos”'(bxy) = i
: 14 x J14x 2
5 _— j or cos'y+cos '(bxy) = % —sin” '(ax)
= 1+ || 2=+ ~ ]
V422 {1422 = cos'(ax)
=1+ (2 +1-1)2= .tlr-.,fl+.1|:2 Let  cosy = @, cos™'(bxy) = B, cos™(ax) = ¥
” Then, y = cos a, bxy = cos B, ax = cos
9.b. cn{ Y cot™ (PP +n+ 1)] Therefore, we get a+ f=y
el =  cos(y- @) = bxy
= itan" n+l—n =  cosycosa-+tsinysina= bxy
v l+n(n+1) o .
n=1 = (a-b)xy=-sinasiny
=  (a- b)Y Xy =sin*asin’y

= (1 -cos’a) (1 - cos’p

cot(tan™' 24 —tan™'1) t(mﬂ-l [23]] = (a-bixy=(1-ax)(1-y) (i)
= - =5 o T

25
23

23
cut[ (tan™'(n+1)—tan™" n)}

a. Fora=1, b=0, Eq. (i) reduces to
y=(1-x)(1-yorx+y’=1

Il



. Fora=1,b= 1 Eq. (i) becomes (1 -x*) (1 -»*)=0

or (-1 -1)=0

. Fora=1,b=2, Eq. (1) reduces to
x3=(1-x)(1-y?)

or xX+y'=1

. Fora=2,b=2, Eq. (1) reduces to
0=(1-4x)(1-y)

or (Ax*-1)(0*-1=0

. (b)—(p), (r)

tan'(x+3)—tan"'(x — 3) = sin"' (3/5)

mn-l(-f+3)-(-r-3)_mn-1:j

1+(x*-9) 4
6 3
= T
-8 4
2_8=8
or x==4

Clearly, both values satisfy the equation.

Note: Solutions of the remaining parts are given in their
respective chapters.

. (b)

) cos(tan”' y) + ysin(tan" y)
cot(sin”' y) + tan(s'm'l y)
:.il+y ;}l+y 1_}1+y
T A
= yy1-»*
2
-1 e -1
3 lz (cas{tﬂr_l _1y)+ y sm(fmj | .‘F)J +y!
y“\ cos(sin " y)+tan(sin " y)
1
=—('0-y")+)y*
Y
=1-y*+ y*=1
(s) cot(sin™ -.,fl ~x})= sin(tan'][x\[f_:)}

- cm[mt“' \/:7]=sin[sin”' J%]

_ x 6

-.Jl—Jr2 -,}ﬁ.rz+l
= 67+1=6-6x
= 12¢=5

T4
= 12 2V3

Note: Solutions of the remaining parts are given in their
respective chapters.

5. (a)
e LI | (B, 2
2 2x+1 dx+1) x°

_1[ 3x+1 ] =1 2
= tan 3 = (an —5

4x° + 3x X
= 3¢-7x-6=0
= X= —%. 3
But for x = -%, L.H.S. is negative and R.H.S. is positive.

Hence, the only solution is x = 3.

Note: Solutions of the remaining parts are given in their
respective chapters.

Integer Answer Type
1. (3) f: [0, 4] — [0, 7], Ax) = cos ' (cos x)
. i 10-x
For number of roots of equation cos ' (cos x) = 0’

draw the graph of y = cos™' (cos x)
10-x
10

and y= and find the points of intersection.

3 10 +

y= 1“:{,5

From the graph number of solutions 1s 3.

Fill in the Blanks Type

' 9= tag- J;I(a+b+c)+mn_l‘jb{a+b+c)
' be

ca

+ tan

- Jr:(a+ b+c)
ab

Ja(a+b+c)Jb{a+b+c)
be

Now,

a+b+c b a
- =]l+—+—->1
¢ & e

Ja(a+b+c)+\,b(a+b+c}

= 0= g+tan’!

]_Ja(a+b+c) e b(a+b+c)

bc
+ tan-! c(a+b+c)
Ja+b+c[( J‘)
= m+tan” a+b+:.
c

— Jc(a +b+c)
ab



— _Jr:(a+b+c)
ab

||I

Il

—
—

+ tan

. We have

\

tan"

-1 Jr:(a +b+c)

[
( (i ]MJ
|

ab

(5/12)- 1]
1+(5/12)

o (F))-3

A=2tan"(22-))
= 2tan"' (2x1.414-1)

=5 A

=2tan"'(1.828) > 2 tan~' 3 —

[2::
-

3

)

2r

Also, B =3 sin'(1/3) + sin ' (3/5)

= SIin

= sin

(

&

I 1
Ie=—dsr— . -1
3 .27j| + sin”'(3/5)

23 ]+sin"(0 6)

=m or tan@=0

— sin~'(0.852)+sin"'(0.6)

o (B ()

= B<(2n/3)
From Egs. (1) and (i1), we conclude 4 > B.

Subjective Type

1. cos(2 cos™' x +sin”' x)

T
- cu5[cns"‘ X + 5-]

= - sin(cos ' x) = —sin (sin" V1- xl)
= 1-2

Alx—- value = ’1..._ J =+_

2. L.H.S. = cos(tan' (sin(cot ' x)))

[m,, [[m ﬁ]ﬂ x>0

and cus[lan"(sin[:r-sin" JI-II-_HJ]] ifx<0

(1)
In each case,
L.HS. = cns{tan" JI-II-T] - cns[cns‘1 ;i’j’;]
2 +1
242

(i)



