MATHS FOR JEE MAIN & ADVANCED

HINTS & SOLUTIONS

EXERCISE - 1 1 ( ZRJ

n .
Single Choice 9. f COS?—sm—

T in . ®m . 2n
= COS—COS— —Sin—sin—
5 4 5

2. B= cosl(cos(g—coslxn; B = cos~!{cos(sin"'x)}

cos = cos n +sinZsin n
also a.=sin™! [cos(sin"'x)] g 5 4 5

oat+Bf=m2 = tano=cotf

. . S50m . 1. (50m
11. sin”'| =sin— | = —sin'sin | —
3. (sin'x+sin'y)?=mn2 9 9
= sin'x+sin'y=+n
s s T in—lqi (14_713) in—1 o (ZR—ﬂ)
= sin!x=sin y:E =—sin"'sin| 5~ | =—sin"’ sin 9
T
or sin'x=sinly=-—
2 N B 4n
= xX*+y*=2. =-—sin" sin _? =
in B = o _A e
4. x—sm29—2smecos9—g,y—sma, 3 3
cos 'cos Ty = coslcos 5
4
y>0, tand):g
! . 4 o 4n—5—ﬁ L, 5m 5m
s 2@ _lzcose 1 4 =cos! cos g ) =cos cos?:?
y- = sin 2 > 5 1 5 1-x
= y’=1-x 4n 5¢;
Hence sec ?+? =secn=-1
7. tan {sin_1§+tan_lz}
5 3
2 m m  Sm
12 x= —+—+—="—
3 9 3 4 3 4
t Z 5 _t t —1_7_2
= tan | tan 6fanan6f6 (1'71,5n\
1- E y = cos LESII'I sm?J
8. sin!'x—cos!x=cos’! BN
(1( 5n]\ 3n
=cos | —|mt——]||=cos —.
T NER LZ " 8 J 16
— —2cos'x=cos! — = —
2 2 6
14. tan!' 2 +tan' 3 = cosec™' x
i = m+tan'(-1)=cosec’x
= coslx=—
6 T 3n

= - 7 =cosec!x = T =cosec™! x

. b _ b
= no solution. {—5 < cosec 'x < 5}
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INVERSE TRIGONOMETRIC FUNCTION

) T
15. sin'x + cos'x = ) and I
. 19. sin'x + sin'y + sin"'z = EX

sin"'x —cos 'x =sin"! (3x - 2)
- + - = x=y=z=1
2cos 'x = COS’1(3X -2) 100 100 100 9
= xTHy "tz ~ o tor ol =0
Also  xel[-1,1] y
cos!(2x>—1)=cos!(3x—2)
and  (3x-2)e[-1,1]ie. —1<3x-2<1 20, copt ) YLmsinx ++/1+sinx L
2x2-1=3x-2 J1=sinx —+/1+sinx 2
1 Rationalize the term in the bracket
hence xe|-,1
3
.2
2X2-3x+1=0 = x=1 or12 = A _ ot 2E2VImsinTx ) (1o cosx
—2sinx —sinx
(711 nj (23n] ( 37tj
—cos| ———| = cos| — | = cos| m+—
> 4 20 20 -1 —tan3 E—tan_l —tani
= cot 2 )=3 5
3n 17n
= cos| M= | = cos— - - T tantan X o ie(ﬁ E)
=3 ) since S €[ 40 5
{E T -0} o ({55
cos Cos— —8in— |p =gl | COS| — o *
{I 5 272
ln 17 3sin20 j o
=—— (since — lies between 0 and = o | —= | _ =
20 ¢ 20 ) Lo (5+4cos29 2
. V1-x2 . o . 3sin 20
16. sin-! 2 +cos~! x = cot™! — sin’! Taking sin on both sidle ————— =
sin! \f]_x2 tcos'x=co < sin X g 5+ 400520
3sin20=5+4 cos20
T [ .2
or = +sin! \]—x? =cot’! S
2 X 6tan0 s 1-tan’0
1+tan’0 1+tan® 0
1-x2 .
-1 +ain! J1 2 =
tan X - 1-x 0 tan’0 —6tan0 +9 =0
= —-1<x<0uU{l} = C tan6 =3
18. (tan"'x)>—3tan'x+2 > 0
(tanx) . 22. Consider tan 65° — 2 tan 40°
—i- 4 —il
ey - 1) (e 2) 2|8 fan(45° +20°) — 2 tan 40°
we know thattan™'x e (—E Ej 1+ tan 20° 4tan20°
272

1-tan20°  1-tan®20°
so tan'x>2 (notpossible) or tan'x < 1

(1+ tan 20°)? — 4tan 20°
(1-tan20°)(1+tan 20°)

= X € (-0, tanl]
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MATHS FOR JEE MAIN & ADVANCED

I
27. Let tan’'(x)=0

 (1-tan20°)(1-tan20°)  (1-tan20°) — x=tan0

T (1-tan20°)(1+tan20°) ~ (1+tan20°)

cos B =x (given)

=tan (45°—20°) =tan 25°

—

tan~!(tan 25°) = 25° 1+x?
23. cos !(2x)+cos !(3x) =m—cos !(x) =cos!(—x)

cos [(2x)(3%) — V1-4x% 1-9%x> ]=cos(—x)
6x2— N1-4x% \1-9x* =—x

(6x2+x)2= (1 —4x2)(1 - 9x?)

= xX2+12x3=1-13x2

= 12x*+14x*—1=0

A —-1++/5
a=12; b=14;¢c=0 = x2= \/_ (x? can not be — ve)

= atb+c=26

1 1 > V51 X’ _\/g_l
24, x=73; y=3 (from 2" relation) = X=T, = 5, Ty
1 1 3n
cot' — +cot' = =tan!2 +tan!3 = — Ans. ] J5-1 n ot
2 3 4 cos™! =cos™! (sm—j =cos™! (cos—j
4 10 5
1 1
T 275
25. tan(ZJraj when o = tan! % 5
1-— . Letx= >
20 28. Letx=co0s0,x>0
9 LHS=26
(o). M 28 14 a - .
o = tan o :1—9252?:3 RHS =sin~'( |2 cos0 | sin 6)
19 = sin®(sin 20)
= 14+5=19 sin”! (sin20) 0<20<m/2
26. Given equation is |cos x| = sin"! (sin X) —-n<x <7 0<0< T 1 cx<1
2 <0<y, = Ty sxs
2k y =sin_ sin X
y = |cos X| 29. x(x+1) >0and 0<x>+x+1<1
= x>0orx<-1 and x(x+1)<0
; x<0 or x>-1
& —n/2 o /2 " Hencex=0 or x=—1

r
2
Number of solution = 2

21

5

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



INVERSE TRIGONOMETRIC FUNCTION

EXERCISE - 2 Sxxoxs=0 (ii)
Part # I : Multiple Choice
X 1 1 1 1
1. Let tan'’x=a and  tan’'x*= ZX1X2X3 - 1127234 [x_ ¥ N x_} =0
tan a.=xand tan f§ = x? flon zero N o N
5 Ay 2(tan o + tan P) = B
tan(ou+ B) = 1—tano tanB X X,X,X, =abcd
3 = ©
5 {x +X } 2x A)
1-x 1-x? 3. cos(—m—n} :cos14—1t =cosﬂ
5 5 5
2x 2tana
Also T = 5— =tan 20, = tan (2 tan"'x) | 4n
1-x 1-tan?q Hence cos ECOS cos?
= B)

4r
= " = o2k

T -1 10 5
=tan| 2| ——cot™' x || =tan(n — cot 'x — cot"'x)
2 = BCD

6. for(A)and(B)

= tan(cot_l(—x)—COt_l(X)) cos (cos 1) =1

= (C
© = cos(cos(cos_ll)) =cos 1
a a
2. Lettan!— =aq = tan o= — etc.
X X sin”' (sin(n—1)) =n—(n-1)=1
i
a+[3+y+8:5

= sin(sin’1 (sin(n —1))) =sin 1
T
tan(o+ P +y+90)=tan
2 cos™! (cos(Zn —2)) =cos!(cos2)=2
S,-S;
1-S, +S, - = sin(cos_l(cos(2n—2))) =sin2

= 1-S,+S,=0 (tan(cotfl(cotl)):tanl
= S§,-S5,+1=0

abed It is easy to compare
4
X

How, S,=tano - tanP - tany - tand =
cos1, sinl, sin2,tan1cos 1 <sin1 <sin2 <tan 1

ab .
S, = Z tan o-tanp = zz = (A)iscorrect
N for (C)
abed Zab tl=0 cos™! cos x is periodic and even
— - =
X X’ cos ! cos(2tm — 1) =cos '(cos 1) =1(te])
X, 5000
-1
4 X, Z cos™ cos(2tm—1) = 5000
x*— Zabx2+abcd:0 —x =l
\ X3 now cot ! cot(tn+2)=2
4

[cot™! cot x is periodic with period 7]
XX, tx,+x,=0 ... (@i)
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MATHS FOR JEE MAIN & ADVANCED

7. 2x=tan(2tan"'a) +2tan (tan'a + tan'a%)

2a 2(a+a3)
2x = 7t —
I-a 1-a*
Usi 26— 2tan6
(Using tan _—l—tanze)
az+1
= D)
_a a2
Xil_az 1-a2  1-a%

= x(1-a?)=2a

= a’x+2a=x

= (A)

Hence B & C are invalid

X 4n
10. Z tan*14—

0 B 1 0 4 1
=Ntan | r+=| - D tan"| r——
S (r+3) - (3

Now it can be solved.

- 2(x* +1)+1 1
. Let y= =
YT Z+1)
= 2<y<3
. 5
Now  sin'siny < ©w— 5
5 5
— < —— a—
= m-ys<n-3 = ¥y2 3
2
2x +32§
¥+l o2

Now it can be solved

Part # I1 : Assertion & Reason

2. x(x—2)(3x-7)=2
= 3x3-13x*+14x-2=0

_ n*-2n%+ 2
n=1 13
s=rEsti= o
: 2 14 2
. -1 -1 2
78_12 {tan (n+1)" —tan (n—l)} = .s=
n=1 3 3
- ~ g | 5178
= 1k1_rg{ tan ! (k+1)2 +tan"'k? —tan"'1—tan"! 0} tar 1 + tan s + tan”' £ = 70 + tan? [q}
3n
_ E+E_E_0:3_n :TC’Ltan*l[*l]:T
2 2 4 4

1 1 1 3+—2
Also tan'2 + tan"'3 = + tan 1-32

Sincexy=6>1

:%Tn and sec! (—\/5) =3—n

12. 2T = cot 7l :itan’1 -
' 4 1+ 77 !

Hence statement-I and statement-II both are true.

8. Using properties
T
tan”' x +cot'x = —
2
a X —
X b
Statement-1 is true
m
m -
tan™! (—J + tan™! rrrll
n 1+—
n
.., m O ,m_ =
=tan!' —+tan!'1-tan?! — = —
n n 4

3
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INVERSE TRIGONOMETRIC FUNCTION

EXERCISE - 3
Part # I : Matrix Match Type
A n-20 ; 6<-T
4
4. (A = .
n—20 5 e>z
\/a(a+b+c) \/b(a+b+c)
Let x=[—————, y= ,/——,
be ac
z=,%X,52>0 —m—2tan'x ; x<-1
= 0O=tan'x ttan'y+tan'z n-2tan 'x ; x>1
Now x+y+z=
L 2x :
\/a(a+b+c)+\/b(a+b+c)+\/c(a+b+c) sin ' | 72 +2tan 'x=-m
be ac ab
o (5o (5 oo (6
7(a+b+c)3/2 (D) sin 5|—cos’ |3 + cos 65
~abc

(3 (A L[16
i =sin' | 5| - sin’ | 5+ cos?| 5
(a+b+c)

and Xyz = T
abc

2 2
- . o 1, S A T I I B P ) 16
= Xtytz=Xxyz = tan Xxt+ttan y+ttan z=m = sin™! 5 3 3 5 + cos™! E

Hence O0==n

(B) Let o= tan™!(cotA) A . ég_ii} 1 (Ej
- (cotA) SS 513 1375 O s
= fan (co
3
tan(a + p) = SLATCOUA (16 16) =
1—cot* A =sin’' | Z|+cos!'|Z|=—=
5 65 2

I
R.H.S.isnegative = m<o+p< y

cotA tan2A Part # II : Comprehension

tan (ot —m)=

1-cot’ A 2
Comprehension—1
tan2A
= a +B=n—tan" 5 (cos™ x)

1. (i)sin LTJ =1
G.E. =m independent of A.

or 9>E cos X

T
(C) x=tan 0O 9<7Z 4 = y =2nm+—- & y#0

: 2x ) , s
sin”! 7 |=sin™' (sin20) - <20 <-— B

T
1+x :>cos*‘x:(4n+1)5y

L
or )
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MATHS FOR JEE MAIN & ADVANCED

EXERCISE - 4

Y . o
whenn=0 = cos'x= Ey Subjective Type

1
- 1. (i) Let tan'x=0 = tanB=xcotb=— v x>0
wheny=1,x=0 {0< Eygny:2,x:flz>0<y§2} X

1
when O0=—m+cot! — v x<0
X

n=lor>1 cos'x= oo yor more(reject) . x X

37
n=-1or<-1 cos'x= ——y ormore(reject)
2 _
cosO = o x>0
+x
(sin’1 x\
(ii) cos =0
) 1
0 =cos™ > =tan! xx>0
. -1 1+x
sin T
= :(2n+1)5 & y#0
1
= tan'x=-m+cot! —
1 n X
=0 inlx = —
n sin”! x 7Y
=sin™! X =—cos™! z
{;—nﬁgyﬁgz—lﬁyﬁl} 1+x? V1+x2
where  x<0
When y=1,x=1 = y=-1,x=-1
(i) Let
T
n=-1 sin*lx:—zy O=cos'x given —-1<x<0
oL
When y=1,x=-1 = y=-1,x=1 = cosezxee(z,n)

Other values of n & y are out of range.
L. (0,1)&(-1,2)
2' (1’1)’(1371): (719 1)5(71371)

3. one one onto

1
secO=— O=sec! —
X X

sin 0= 4/1-x?2 = O=n—sin" y]1-x>
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INVERSE TRIGONOMETRIC FUNCTION

5.

(B) sin(sin"'(log, ,x))+2cos(sin”'(x/2—1))|=0

1 :
flslogmxsl:ESxSZ ...... (i)
d 1<£ 1<1
anda — _2— S
X
= 03532:0£xﬁ4 ...... (ii)

1
From (i) & (ii), E <x<2

f 2
=
4
f 2
2 x—x? =log,x ..(1)

2,2) y=log,x

2.1
/7

From graph it is clear that equation (1) does not have

Also  log,,x+2 =0

any solution in [%,2}

2
0<(tan'x)2 <™ 5n?
4 | = (tan'x)*+(cos' x)’< a4

0< (cosf1 y)2 <7’

But (tan"' x)? + (cos ! x)* =’k
s’ 5
Hence km?< %, k< S (i)
T
Now put  tan!x= 3 cosly

2
(g—cos_1 yj + (cos'y)*=mn’k
(where cos'y=t)
2
20— mt+ (T—knzj =0

For real roots, D >0

2
©-8 (“——anJ >0
4

1
= 1—2+8k20,k2§ ....... (i)
From (i) and (ii), k=1
With
+y8n> -’ nHTn
k=T Zn: 2 :(lﬂ:\ﬁ)%

T
or cos”y:(\ﬁ +1) 7 (as0<cos'y<m)

T

y:cos(\ﬁ+l)z

[(1-7)]

T T T
ey — — - _ =
tan™' x > (N7 +1) i

— x=tan(l-~/7) g

3
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MATHS FOR JEE MAIN & ADVANCED

EXERCISE - §

Part#1 : AIEEE/JEE-MAIN 4. Giventhat, cos' x —cos™!

1 2
= 1 1 2 1 Z+§ Xy \/—2 y2
1. Now, tan Z-&-tan gztan 2 — cos! | Z+V1-x3J1-L-| =¢
1— 2 4

=a

N <

— X —

9

| (HJ (]
= tan 34 = tan > Xy y2

= 7+ 1-x2 1—7 =cos o

2. Giventhat cot™ (v/cosa ) —tan™ (Jcosa ) =x

2
= 241-x2 1—% =2c0s 0. —Xy

...... (i) On squaring both sides, we get
On adding equations (i) and (ii),
41-x*)(4-y?)

4 =4 cos?a. + x2y* — 4xy cos o

T
We get 2 cot™! (+/cosa ) = 2 +x
= 4-4x'—y*+x’y?*=4 cos’a + x%y* —4xy cos a

T X = 4x’>—4xycos o+ y>=4sin’o
= Jcosa =cot Z+5 = +Jcosa

5
cot X1 cos> —gin > 5. Since, sin™ (Ej + cosec™! (—) -I
_ _ 2 2 5 4 2
= < = Neosa =——
1+cot— oS —+sin—
2 2 2 X 4 T
1—sinXx = sin! (_J +sin™! (_J = —
= coso= : 5 5 2
1+sinx
2
1—tan 5 1—sinx = sin’! X = r —sin™! i
> —= = . 5 2 5
oo l+sinx
1+tan” —
. .. 4 3
Applying componendo and dividendo rule, — sin! (i) = cos! (_j — sin! (i) —sin! (_j
o 5 5 5 5
We get sin x = tan’ (—)
2 = x=3
3. Giventhat,sin' x=2sin" a . (5 (3
6. Since, cosec! | = | =tan! | —
. LA 3 4
ince,— = <sin!'x< —
2 2 3 2
E<2 -1 <E _13 _12 Z+§
~ A> 9 ¢ cos|tan” —+tan”" = | =cot tan! | T —2
4 3 1
V'E imltas = )
— ARy =3
) 17
— sin|——|<a<sin|Z 12 (17 6
4 4 =cottan™ | ——=-| =cos | tan o 17

v A 2

= ——= <0 —= = |07
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INVERSE TRIGONOMETRIC FUNCTION

7.

1.

2y=x+z
2 tan”' y=tan! x +tan™! (z)

2 +
= tan’! y 51 = tan! ( X Z)
-y 1-xz

= y’=xz or

= x=y=z

Part # 11 : IIT-JEE ADVANCED

tan"'y/X (X+1) is defined whenx>+x > 0

sin*1\1x2+ x +1 isdefined when 0 < x>+ x+1<1

Hence both will be defined when x> +x =0
= x=0,-1

o3

2x 2x2

2+x 2+x?

2x+x =2x*+x%°
x=0,1 But . [x[>0
so x =1 is the only answer.

Case-I: x>0

Let cot'x=0

= x=cot0
1

1+x?

sin 0 =

sin”! sin O = sin™!

1
\/1+x2

= 0=sin"
1+x?

2
= sin’! — + cos™! X—z -z
1+(x/2) 1+(x*/2)) " 2

Case-II : x<0
s
Let cot'x=0 0e (E, nj
= cotf=x
. 1
sin 6 =
V1+ x2
. . 1
= sin!sin O = sin™!
1+ x>
. . 1
= nm—-0=sin"! = 0=mn—sin’!
1+x2 1+x
Therefore,
-1 . .| 1 .
cos tan” sin sin ,if x>0
V1+ x2
LHS=

cos tan”! sin[n —sin”!

! j ,if x<0
Vi+x2
1

1
=~ X€ R=cos tan™!

=costan' sin sin™!

I+x
Let ¢p=tan!
1+x?
As T e(.1] b (0 “}
s € (0, el0,=
1+x? 4
1 2
tan ¢ = cos = 1+X2
V1+x2 2+x

1+x2 1+x2
.. LHS =cos cos™ \/2+x2 —\/ > =RHS.

4. sincot! (1+x) =cos (tan' x)

If a=cot!(1+x) and B=tan'x

Then ! = !
\/x2+2x +2 \/14—)(2

= x=—1/2

T
5. sin™ (ax) +cos'y + cos™! (bxy)= =

2
(A  a=1, b=0

T
= sin’'(x) + cos™!(y) + cos™ (0)= 5

= sin'x tcosly=0

3
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MATHS FOR JEE MAIN & ADVANCED

= cos'y=—sin'x

x? 1 P
cos'y=cos' Vl1-x? = N1+x? ( >t 2] -1
\/1+x \/1+x

x*+y*=1

U

U

=1+ x? .x Hence (C) is correct.

A

(B) sin”! (x) +cosly +cos™! (xy) =

= cos! (y) + cos!(xy) =cos'x.

-

can-! ( sin® j L ( sin® j
Jeos20 ) 3™ {cosd
= cos’ (Xyz —y(a- y) (- Xzyz)) =cos'x. s f()=tanB

df
= Xy J1-y(I-xy?) =X “ dwane !

= 1-xX-y’+x%% =0
(1-x)(1-y*) =0

U

T
(C) sin™' (x) +cos'y +cos?! (2xy)= 5

= cos™! (ZXYZ —\/(1—}’2)(1—4X2Y2)j = cos'x.

= 2xy? — \/(1—}’2)(1—4)(2}/2) =X

= 2xy’—x= \/(1—}’2)(1—4)(2}/2)

= A’y +xP-4xPy’=1-y? - 4xPy? + 4xPy?
= x*+ty =1L
. T
(D) sin'(2x) +cos'y + cos (2xy) = 3
= cost (29 [1-97) (1= %) | = cosax)
= 2y’x- \/l—y2 —4x%y? +4x7y* =2x.
= 1-4x’—y*+4x%y*=0
= (1-4x)(1-y?» =0.
6. 1+x?

2
X COS cosl[ = J+sin[sinl ! J -1
\ll-i-x2 1+ x>
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INVERSE TRIGONOMETRIC FUNCTION

— G — ¢ ©

sinf(x—-1) = —-1<x-1<1 = 0<x<2
I. () Since cos" GJ _ tanr! GJ cos!(x-3) = -1<x-3<1 = 2<x<4

X
(4 (2 tan~! (2—){2] = xeR,xz.2,-2
tan | coOs [g]+tan [Ej

x=2
3.2
=tan {tan"1§+tan"lz}— 4 3 I in! (2-1)+cos™! (2-3)+tan™! =cos 'k +
4 3 1—3.3 6 sin”! (2—-1)+cos™! (2-3) +tan 2_4 ~cos i
43
5 = sin!'l+cos!(-1)+tan"!(-1)=cos 'k +m
2. -1< XT + % < 1 represents interior and the boundary n n
— + . — = —1 +
- , 5, tm— 7 =cos k+m
of the ellipse — + L - 1 @)
4 9 n |
A= — -
‘ ) X = cos 'k 4 = k N
Also 1<
22 3\/_
5. (A
1 Let sin?a=A,
sin'b=B
sinl¢c=C
. sinA=a,sinB=b,sinC=c¢
and A+B+ C=m, then
sin 2A + sin 2B + sin 2C =4 sin A sin B sin C
et R Now  ay(1—a?) +byJ(1—c?) +cyf(1—c?)
= sinA cos A+ sin B cos B +sin C cos C
X Yy
Le + —=2>land —= <
1
22 32 2*/_ W2 = - [sin2A+sin 2B +5in2C] =2 sin Asin B sin C = 2abe
X Yy .
+ —= > 1 represents the portion of lane
NN P < 6. (©
which contains only one point viz : 0<{xi<l ie. —1<—{x}<0
2 2
(ﬁ,ij ofx_+y_§1 P
2) 49 5 Scos (- {x})<m

©u
o
7 N\
4=|
O |‘<
N—
+
o
g
/;\
[\)
2k
b)
Ql
;/

the range is {g, nj

(11 (11 7. (B)
=sin” | —+— | +cos! | =+=-2
2 2 2 2 We have 2 tan™! (cos x) = tan™! (2 cosec Xx)
3. (B) = tan (2tan' cos x) =2 cosec x

cos!(2x2—1)=2mn—2cos 'x (asx<0)

) . 2cosx 2cosx
cos!(2x?— 1) — 2 sin"'x =2n—2cos'x — 2 sin"'x = ———5— =2cosecXx = ——5 — =2C0secX

) 1—-cos”x sin” x
=21 -2 (cos 'x + sin"1x)

o _r

:2n—25=n = sinx=cosx = x=7.
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MATHS FOR JEE MAIN & ADVANCED

10.

©
log,, sin”! x >1log,, cos™! x

& coslx>sinlx, 0<x<1

T
= cos‘1x>5—cos*1x, 0<x<1

n
< coslx> Z’O<X<l
< 0<x< !
X< —
2

GV

. T . b
S,: s1n*1x—5 +sin! (—X):E

= sin! (x)+sin!l(-x)=n
0 = which is not possible

no solution

. T
S, ¢ sin! (x2+4x+3)+cos! (x2+ 6x+8)= £y

=sin 1(x2+4x+3)+cos ! (x2 +4x +3)
= x2+6x+8=x2+4x+3

= 2x=-5 = X=-7

2

5
P> X2+H4x+3=(x+2)P2-1e[-1,1]atx= w
5
& x2+6x+8=(x+3)2-1e[-1,1]atx= 5

T
S, @ sin™ {cos (sin"'x)} + cos™' {sin (cos™'x)} = y

{As cos (sin"'x) = sin (cos 'x) = y1—-x> }

S,: Z[tan"1 %+ 7+ tan”! 3}

=2[n—tan'3 +tan' 3] =2=x
©

sin"!sin 5=sin"!sin (5-2n)=5-2n
As—Z<5-om<t
2 2

sin~!'sin 5 > x2—4x
= 5-2n>x2-4x
sign sum of (x? —4x + 21— 5)

= x2-4x+2n-5<0

11.

12.

13.

+ - +
—ve <€ T T 2 tve
2-49-2n 2++9-2n

2—49-21 <x<2+49-21

Integral values of x are 1,2,3

Number of integral value of x =3

Let tan'’x=0.

Then— = <0< =, %+ = and x=tan 0
Ln—z 2, * 4an X = tan

2tan0
1—tan?0

=0+tan!

X
tan"'x + tan™! =
1-x2

T
=0 +tan! (tan 20), where -t <20<m,20 =+ 5

0+m+20 when fn<26<f§

= 0+20 when —£<26<E
2 2

0-7m+20 when §<29<n

n+30 when —-L<@<-Z
2 4

T

= 30 when —£<6<—
4 4

—n+30 when Z<0<Z
4 2

n+3tan"'x  when x<-1

= 3tan~' x when —-l1<x<l1

—m+3tan"'x  when 1<x

A,0
Domain of f(x) = ®n cos™' x
isxe[-1,1)

[a]=-1 or 0

b1
If —1<x<0, then fESsin*1x<0

Also  0<2cot!(y*-2y)<2m

3
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INVERSE TRIGONOMETRIC FUNCTION

T
R _ 5
-3 <sin'x+2cot! (y*—2y)<2n D) cos%?:e
there is no solution in this case.
thus x can not be negative ... §9) 0 5
cos0=—
3
e
Now  ifx>0, then O0<sin'x< By
0 _
tan 5 = 3 2\/5 which is irrational

3n
= — <cot!(y’-2y)<m
4 15. sin'x+sin"'(1-x)=cos 'x
= y'—2y<-1 = y=1 - -
In = ——cos'x+ ——cos (1-x)
since fory=1, we have 2 cot! (y*—2y)=2 cot™! (-1)= o 2 2

=cos”' x

U

T _ B
sin*IXZE Le. x=1 2cos ' x=m—cos (1 —x)

cos'2x*—1)=cos '(x—1) = 2x’—1=x-1

U

the solutionisx=1,y=1

1
x(2x—1)=0 = x=0,=

14. (A,B,C) < 2

. -1 = R
(A) s1n(tan 3+tan 3] s 17. Range of fis {%} and domain of fis {0}.

E_Sin-l E B L3) 3 Hence if domain of f is singleton then range has
(B) cos | 4) eSS LTy to be a singleton.

If S-2 and S—1 are reverse then the answer will be B.

(©) sin lsin’1 N63 18. (A)
4 8 (Moderate)

63 sin” x = tan™! > tan~'x > tan’'y

Let sin™! 5 =0 1-x

{r x>y, = >X}
I-x

S0 sin @ = @ it cosO= % Statement-11 is true

8

e<T

&~

b 0 l+cos® 3 1 1
we have cos — = = —_— > —=
2 V2 N
0

by Statement-I1

9 _ _
4 4 - 1 [ 1 j { : j
sin! |—= | >tan | —= | >tan! | =
- L () () e (5
Now log, sin | —sin”! = | =log, —= =——=
& [ 8 J EEND 2 Statement-I is true
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MATHS FOR JEE MAIN & ADVANCED

19. (A) (B) sec? (tan™' 2) + cosec? (cot™ 3)
=1+ (tan (tan"' 2))*+ 1 + (cot (cot™' 3))?
N 2. ~15
f(x) =sin™! ox2 )~ n—2tan'x,x>1
T
5 (C) Giveneqn.is 5 2cos'x=sin" (3x-2)
f(x)=—— =  fQ)=—=
1+x 5 or 3x—2=cos(2cos"'x)=2cos>(cos'x)—1
Statement-1 is True, Statement-II is True ; Statement-II is =2x*—1
a correct explanation for statement-I. 1
= 2x*-3x+1=0 = x=lor 3
20. (A) 2
cosec! x >sec! x (D) sin5=sin(5-27)
1 = sin™! (sin5) =sin"! (sin (5 -2 1)
cosec™ x> 5 cosec™ x =5-2n1
24.
cosec! x> % 1. (B)
. 4x X
sin”! | — +2tan” | -
\/_ 1 1 : \/_ X" +4 2
1<x<4/2 and —+—=1€[l, 42
75 ) <)
X
Statement 2 is true and explains statement 1 2-5
= gin’! 5 —2 tan™! 3
2. A>®, B>6 O->0. D)@ (;j +l
(A) The difference=2—(-2)=4
X X
(B) Let flx)=x2—4x+3 =2 tan”! R 2 tan™! Pl 0
f'x)=2x-4=0 = x=2
f(1)=0,1(2)=-1,1(3)=0 Here |=| <1

|greatest value — least value| = 1
kK|<2 = -2<x<£2

1-x
(O) tan™ Tox ~ tan! 1 —tan! x

2. (A)
test 1 T 6x T
greatest value = — o - i
4 cos 11 9x2 5 2 tan™ 3x
D) - greatest value = —, least value = —
(D) .. greates value = —, least value = > r o ex £+2t "
i, =TI g2 T e X
difference = s
22. (A)> (g 9), (B) > (1,5, 1), (C) = (1;5), (D) = (p, q) = sin! —— =n—2tan" 3x
M 1+9x
(A) Given sin!'x—cos'x= 3
- . T - . 2. 3x 2t 13
- CIx = — sin! ——— =n-2tan"
Also,  sin!x+cos'x 5 1+ (3x)? T X
) 3
Solving x =7 Above is true when 3x > 1
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INVERSE TRIGONOMETRIC FUNCTION

3. (C)

25.

-1 E*+1)>0
= x>1

. 1 1 2X -1
sin| —tan 3 —tan " x
2 1-x

=sin [%(—n +2tan”! X)— tan”! x} =sin (—EJ =_1

1. (B)

A =(tan"'x)’ + (cot'x)?

A =(tan'x + cot"'x)* — 3 tan"'x cot'x (tan"'x + cot™! X)

3
i i
= A=|—| -3tan'xcot'x. =

2 2
AfT53 S—Rt x| Z—tan' x
= T 2 an~'x >
TE3 3
= A= — 4+ — tan ' x —=
A G
as x>0
3 3
TE_SA<TE_
3 8

2. (C)

B = (sin't)* + (cos't)?
B = (sizn”'t + cos™'t)> — 2 sin”! t cos 't

2
L E—sin’lt
B 4 2 sin t(z

B= n—z +2 (sin't— E)2
8 4

2
T

B 4 2 u
= — + rz
8 16 4

max

7+7
T
. tan(z-i-aj when o= tan~!| 43

3 2
T T
A= — ==
32 T
A om
(TR
A—pn  m _—In
w8 g

A—um n 1
cot™! cot =cotlcot | 75 | ==
n 8 8

- (@D

(tan"'x)* + (cot'x)? = (tan’'x + cot'x)? — 2tan"'x

T o tan"'x fn—z tan~'x + 2 (tan™ 27i
2 =, ~Tmtanx (anx)—8

tan'x = 2— z
3° 4
tan''x =— z {tan’'x # 2n }
4 3
x =— 1 is the solution

- (@D

L 3sin2a L tano
R 5+3cos2a * tan

- 1( 6tanal j‘H l(tanaj
" 8+2tan’ an 4

3tano tan o

4+tan’q 4
3tan’ o

16+ 4tan’ o
3tan’ o
— <1
{Q 16 +4tan’ o }

=tan (tan o) = o

= tan!

3
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29. cos™'(2x) + cos'(3x) = — cos!(x) = cos!(—x)

cos 1[(2x)(3x) — 41— 4x% 4/1-9x? ]=cos (=)
6x>— \1-4x? \1-9x> =—x

(6x2+x)>= (1 -4x2)(1-9x3)
= x>+12x3=1-13x?
= 12x*+14x*—1=0

a=12; b=14;¢c=0
= -atb+c=2
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