INVERSE TRIGONOMETRIC FUNCTION

Let tan '(x) e (—E g), for x € R . Then the number of real solutions of the equation

b

3t w T T T 371
1+ cos(2 =+/2 tan"! t 1n the set (—,—Ju(—&]u[j]is equal to
V1+eos(2x) tan} 27 2 2'2) Aztad
[JEE(Advanced) 2023]
Foranyy € R, let cat_]( y) € (0, m) and tan (y) € (—;,;} Then the sum of all the solutions of the
o 6 G(9-y*) 2
cquation tan 1(9 Y - }— cot” [ 7 Y J:Tﬂ: for 0 <|y|<3,1is equal to |[JEE(Advanced) 2023]
—Y y
(A) 23 -3 (B) 3—-2+/3 (C) 43 -6 (D) 6—4+/3

Considering only the principal values of the inverse trigonometric tfunctions, the value of

3 1\/2 N Y 82

—COS + —SsIn —+tan  —

2 2+n° 4 2+ o
1S . |JEE(Advanced) 2022]
1 2
For any positive integer n, let S;, : (0, c)— R be defined by S_(x) = Zcut_l [1 Sl ] , where for
k=I %

any X € R, cot 'x e (0,m) and taﬂl(}{)E(—;,;J. Then which of the following statements 1s (are)
TRUE ? |[JEE(Advanced) 2021]
(A) Sjo(x) :%—tan ! [1 Jrlélxb } ,forallx>0  (B) lim cﬂt(Sn (x)) =X, forallx>0
). 4 11—
]
(C) The equation S, (x) =% has aroot in (0,00) (D) tan(Sn (x)) < e foralln>1land x>0

For non-negative integers n, let

Z": . (k+1 j [k+2 )
S111 TC [ S111 T

n+2

Assuming cos ' x takes values in |0, ], which of the following options 1s/are correct ?
[JEE(Advanced) 2019]

N

(A) sin (7 cos ' f(5)) =0 (B) f(4)="~
(C) lim f(n) =% (D) If o = tan (c:}s_] f(6)), then of + 20— 1=0

1.4 In k 7 k+1)m [ J
The value of sec™ {42501{ LEN HJSCC[E + ( ) D in the interval *E,S—n cquals
k=0




|[JEE(Advanced) 2019]
The number of real solutions of the equation

o Bt e (B0 B

lying in the interval [%,%) 1S . [JEE(Advanced) 2018]
(Here, the inverse trigonometric functions sin"'x and cos 'x assume value in —gjg and [0, =],
respectively.)
Let E; = {};ER:};;H and X]}O}
X_
and E, _{x €E, :sin l[mge[ - ID 18 a real number ;.
X IS5
[Hcrc, the inverse trigonometric function sin 'x assumes values in [—gjg]}
X
Let f:E; — R be the function defined by f(x) =log, ( J
x pr—
and g : E; — R be the function defined by g(x) = sin”’ [logc [ 2 ln [JEE(Advanced) 2018]
X —

LIST-1 LIST-1I

P. The range of f 1s 1. [mj 1 U © ,m]
l—e| |e-1
Q. The range of g contains 2. (0, 1)
R. The domain of f contains 3. —%,%
S.  The domain of g 1s 4. (—oc,0) W (0,00)
5 [_mj ©
g—1 |
6 (—o0 O)UE l e
3 ; 2 2 E _ 1_

The correct option 1s :
(A)P—>4,Q—>2;R—>1;S—>1 (B)P—>3;Q—>3;R—>6;S—>5
(CO)P—>4,Q0Q—>2;,R—>1;S—>6 (D)P—>4,Q—>3;R—>6;S—>5
[t oo =3sIn 1[%} and B=3cos [g) where the inverse trigonometric functions take only the principal
values, then the correct option(s) 1s(are) |JEE(Advanced) 2015]
(A) cos3>0 (B) sin3 <0 (C) CDS(CL+B)>0 (D) cosa <0
Let f:]0,4n] — [0,m] be defined by f(x) = CDS_I(CDSX). The number of points x € [0,4n] satistying the
equation f(x)= -3 IS [JEE(Advanced) 2014]
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SOLUTIONS a2 1[ 7 J
and tan —=cot | —
1. Ans.(3) & V2
Sol. +/2|cosx|=+/2.tan"' (tanx) .. Expression |
cosx|=tan"' tanx - 3[tanl HJ +1£ﬂ:_2tanl Ej+ cot ! [ﬂ]
- ™ 7)) Np Np
—{i—g}an' L ~i—:ft+:mt_'l
2 4 W3 4 /2
& R
SE LT 935 6r 2,36
2 4 4
No. of solutions = 3 4. Ans, (4, B)
2. Ans. (C) Sol. S (x)= L mn{ X ]
Sol. Casec-l1:y e (-3,0) ) é I+ kx(kx+x)
f/ 4]
6 6 2 . —
tan ' y,} +7+tan yz 20 :Ztan ‘( (kx +x) (k}{)}
99—y 9—vy 3 = L+ (kx +x) (kx)
L[ 6y T Sp(X) = tan_l(n}; + X) — tan 'x
2 tan = |=——
-y 3 = tan { 2 }
| | 1 + .
y2—6\/§y—9:0:>y=3\/§—6(':yE(—B,O)) (n+1)x
1 10
Case-1: y € (0,3) (A) Sio(x)=tan ! A
| 1+11x°
2tan 6y2 =2—ﬂ:>x/§y2+6y—9\/§=0 T A 1+11x°
99—y 3 = — 1 (x> 0)
2 10x
y:ﬁ or y:—3ﬁ (rejected) 1 (1 1] ,
—+| 1+ |X
sum =~/3+3v3 ~6=4+/3 -6 (B) lim cot(Sy(x)) = lim~ n
3.  Ans. (2.35 or 2.36) T o 2
. 5 o =x(x>0)
Sol. cos ~-=tan — | 3% T
24T 2 (C) S3(x)=tan — = —
1 +4x° 4
S 4x"-3x+1=0=>x¢R
(D) tan(Sp(x)) = i —;Vn=21;x>0
I+(n+1)Xx
We need to check the validity of
( | s Eanzl'x?O'nEN
2}<l 1—I—(1~_[+])}"{E ) : :
s 2‘\/5?1: ] \/E 7
2 T > = 2nx<(n+ 1)x” + 1
247 | ( T }
+ -
e, \ /
=g~2tan™ ﬂJ :
( 2 .
As, sin” . =r—2tan" > 1 2
2 [ + x> — it RS > nh+t1)x —2nx+1>20¥Vn=>1;x>0;neN




Discriminant of y = (n + 1)}::2 —2nx + 118

D=4n2—4(n+ l)andn € N

D<Oforn=1;truecforx >0

D>0fornz2 = dsomex>0
for which y <0 as both roots of
y = 0 will be positive.

y=(n+ 1)x2—2nx+ l,n=>2

So,y=20Vn=>1;Vx>0;ne Nis false.

™ Ans. (A, B, D)
[ ( T ] [2k+3) J
Z COS — COS T
Sol. )=k n+2 n+ 2
"( (2k+2] ]
Z 1 —cos T
D n+2
(n+1)cm( d ]—[Zcus[zk+3]ﬂ]
f(n) = 2 e n+2
: 2k +2
n+1)-— COS [
( ) (kzﬂ [n+2) J
(
q1n[(n+l)n) L
(n+1)cos h n+2 .cas[ ]’ﬂ.‘
n+2 ﬂn[ T ] n+2
| “ 2
f(n) = \ n-+
v ’/qin[(n+1)ﬂ:] i
(n+1)-— n+2 .COS “Br A
. ( T ) 2(n +2)
SIn
g n+2 J
(n+1)c05( T J*PCDS[ ik )
f(n) = n+2 n+2

(n+1)+1

| B 1 TC
SANES

(A) sin[Yc:}si CDS:J =smmn=0
TC \/g

B) f(4)=cos—=—

(B) £(4) ar

(C) lim cos( t )_1
1 —>00 n+2
(D) cx—tan[caq cm—) V2-1=0+1=+2

o’ +20—-1=0

6.

Sol.

Sol.

Ans. (l} 00)
10 1 \

sec”! —Z . _
4 = In  kn n (k+1)m
cos| — +— |cos +
\ 12 12 12 2 )
i . (k+1)ﬂ: 7 kn)) )
a1 12 2 12 2

4 &= [71{ k:rr) [77{ (k + I)TI:J
cos .COS
2 2 1.2 2 )

\

0 1( (llﬂ: 7?[) [’mn
—| tan| —+— |—tan| —
4\ 2 12 12

1[1( 7T 7‘}{}]

—| —COot——tan—
4 12 12
, (l/_ 1 1
4 s 7T
SIN——COS——
vy 12 12 4
4 A
=sec | . X 1 =sec ' (1)=0.00
. Im
S1n —
\ 6 /
Ans. (2)
- 1+1 XE
2 X" =
- ] —x

= l+x

solutions

23)-5

To have real

-

-3 (%)

2 2
X X

-~
x(x + 2x7 +5x—-2)=0

2 xz{]andlctf(x)=x3+2x2+5x—2
fi(x)>0=fis T

()

Hence two solutions exist

—X X
£

2+x 1 +X



8. Ans. (A) 9. Ans. (B, C, D)
X
: . 6 4
Sol. Ey: 1 >0 Sol. o =3sin'— & B=3cos ' —
X 11 9
+ = +
] i
6 1 : 6 . 1
0 1 >_—=>sin ' — >sin ' —
= E;j:x e (o0, 0) (1, 0) T2 I 2
Ez:—lifﬂ( )il :>35in"'£>3sin"izﬁ
X+1 11 2 2
lﬂ 2 e _ n
e x —1] 01 &}E
X 1
Now ——20 .o cosa <0
x—1 @
(e—Dx+1 4
— > () Now, B =3cos —
e(x—1) 4
PR S S A LN UL N
“1/(e~1) 1 e COS Py COS >
-
—2 X € (—C‘Gﬁ_ U(l&m) ﬁ:}ﬂ:
=g |
% L cosP <0 & s <0
also —e<0
x —1 T
Now, o 1s slightly greater than — & [} 1s
(e—1)x—e 2
' > ()
-1 shghtly greater than n
p _ 4 socos(a+3)>0
] e/(e—1) 10. Ans. (3)
= X € (-, 1)U ijm Sol.
L=l v
1 1 7 e & T y=COS '(cosx)
So E>: (—GO,,— \J| ——, 00 _ T
=g | |e=1" _ Y=710
as Range 2 of isR"— {1} : {{:1',1} | | | : > X
‘ o] b I w2 w 32 2n 52 3n 10 3n
yzl[}-—x:1_5
— Range of f1s R— {0} or (—oc, 0) U (0, o) 10 10
= .. 10 —x
Range of g is = \ {0} or from above figure it 1s clear that y = m and
o } [ T y =cos ' (cosx) intersect at 3 distinct points, So
——,0 U] 0,—
2 2_ number of solutions = 3
NowP—>40QQ—>2,R—>1, S—>1




