PAc E  Man Bookiet Solution

IIT.MEDICAL Inverse Trigonometric Functions

_ EENSCECEIE.

1.

(A)
- P — T
Sincesin"'x +coslx = >

And sin™?! G) + cos™?! G) =

T
2
Sosin™'x + cos™tx + sin~ G) + cos™! (—) =7

(D)
Since domain of sin™! x & cos™! x is [-1, 1] but since x> 0
so 2m + X > 1 s0 the given terms is not defined

(D)
Given cos‘1(§+sec‘1(—2)) = cos‘1(§+cos‘1 (_iz)) = cos‘1(§+2?n) = cos }(m) = —1

(A)

Given, sin™! (sm (7”)) +cos™t (cos( ))

Given sin™? (sm (2 ”)) (sm (Zn + )) = sin~! (sin (97”)) = —97” +n

o o2 (oo 3) - o (22) <1

Sosin™?! (sm( )) + cos™?! (cos (39”)) = _9771 +mT — 11—” + 27 %
(D)

cos™! (cos (— gn)) = cos™?! (cos (gn)) = —%n +2m = 113—:

©)

sin (— —sin™?! (— —)) = sin (g —sin™! (— —)) = sin (5 + ;) %
(A)

sin (% + sin™! (— %)) = sin (g - g) =0

©)

(00 —or () = on o () =
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10.

11.

12.

13.

14.

15.

(A)
. 112 _ 12 12 . 5
sin (cos 1—) let cos™? (—) = 6,cos8 =—=,s0sinf = —
13 13 13 13

(D)

Sin~?! (cos %Tn): sin™! (cos (67r + 3?”)) = sin™! (cos 3?”) = sin™? (cos(g +

- (10 (3) -3
(B)

Givensin“!x +sin"ly = 2?”
So (——cos 1x) + (g—cos‘ly) =2?n

— - 2 T
Orcos tx +cos™ty= m-T =3

(B)
(©)

Here 6 = 10 rad doesn’t lie between —r® and 2
But, 37 — 0 lies between —2 andn2

Also, sin (3 — 10) =sinl10
= sin"? (sin10) = sin"* (sin (3w — 10)) = 3n— 10

(B)
Lety = cos™1 < \/@) — cos-1 ( zcos22(§)> ~ cos-1 [Cos (g)] _:
(A)

Let%cos‘1 ? =0 = cos26 = \/3—§

1—tan26 V5 _ 1-tan?6

1+tan20 3 1+tan20

But cos20 =

= /5 + V/5tan?6 = 3 — 3tan2@

S

3_

3+

(3-+5) Vv5)* _3-+5
2 = tanf = >

35 % 3+v5 _ 2
2 3+v5  3+/5

= (\/E + 3)tan?0 = 3 — V5 = tan2@ =

S

= tan?f =

On rationalizing = tanf =

T

10

)
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16.

17.

18.

(B)

. . _ b 4 (b-
Given expression is: tan™! (—) + tan™? ( C)
1+ab 1+bc

Let,y = tan~? (a;t;) +tan! (b_c)

1+a 1+bc

We know that: tan~'a —tan~'b = tan™! (a_b )

1+ab

So, applying equation (2) in equation (1) we get:

y = (tan"!a — tan™1b) + (tan~1b — tan"1¢)

=tan 'a—tan"'b + tan™
= tan"la —tan"!c

b —tan1c

Therefore, the expression reduces to tan~a — tan™’c.

(©)

. 41 o
Given that, sin 1§+sm 12 =sin™x

winN

Now using the identity, sin"*a + sin"'h = sin™! [a\/(l —b2) + bﬂ(—az)].

1 2
Here,a =-,b =
3 3

Substituting values we get:

__11+__12 _ .11 (1 4>+2 (
sin 3 sin 3 = sin 3 9 3

= sin~

(B)
Given tan™12x + tan~13x = %
4 2x+3
= tgp 122X _ T
1-2xX3x 4
5x
1-6x2 1

=>6x>+5x—1=0
=>6x—1)(x+1)=0

1
>x=-,—1
6
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19.

20.

=tan~! (ﬂ) +tan?! (E) + tan~?! (Z_
xy+1 yz+1 zx+1
= [tan"1x — tan~1y] + [tan™ly — tan™1Z]
+ [tan~'z — tan~1x]
(since 0 < xy,yz,zx < 1)
=0
= RHS

iBi cot™(v/cosx) — tan~*(Vcosx)
y= g— tan~*(vcosx) — tan~*(Vcosx)
y= %— 2tan™*(v/cosx)

%— y = 2tan™*(v/cosx)

= cos (g - y) = cos (Ztan‘l(m))

—tan?A

Now apply, cos2A = i+tan2A on R.H.S.
1 — tan?[tan~*(Vcosx)]

siny =
YT 1+ tan? [tan—1(+/cosx)]
. 1 — cosx
siny = —————
Y 1 + cosx
2sin? 5
siny = %
2cos? 5

. Zx
= siny = tan >
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B oo o

1. ©
The above expression is true for
a=1,Ff=1landy =1

Hence
af + Py +ya

=M+@D+@D)
=3

2. (B)

—27

3. ©
-1(_sin ™) = -1 LA
cos ( sin 6) = cos (cos 3) =3
4. ©
tan"1(1) + cos™?! (— 1) + sin™! (— 1)
2 2
m N 2T W
4 3 6
_37T+87T—27T_97T_37T
B 12 12 4
5. (A)

Since tan"1x 4 cot™1x =

NS

s
tan~1x + cot™lx + sin"lx = > + sin"1x

T - T s . —
As —~ <sin 1x§5:>035+51n x<m

s>0<tan x4+ cot lx+sinlx<m
~a=ob=mw

6. (A
If sin"x + tan™'x = y(—1 < x < 1) then y=37n

Website: wwwe.iitianspace.com | online.digitalpace.in ﬂ


http://www.iitianspace.com/

(B)
We have

sin"lx — coslx = /6
= sin"1x + cos lx —2-cosTlx =1/6
>n/2—2-cos"lx =m/6
= —-2-cos"x=m/6—m/2
m— 31
6

= -2 cos‘lx—n 3m
6 6

= 2-coslx =2n/6
21

6.2

= cos lx =mn/6

= x = cosn/6

©)
The formula
tan"![tan(a)] = a
Works for a € (— E;E)
51 T 22 T
Inour case — > = but we can use the periodicity of tan:

) (5n)_t (Sn )—t (271)
an > = tan 7 T | = tan >

o o ) o on () -

(D)

The number of positive integral solutions of cos ™! (4x2 —8x + g) = g is None of the above

= —2.cos lx =

= cos lx =

(D)

Given asin'x — bcos ™ 1x = ¢

. _1 T[ . _1
= asin x—b(z—sm x)=c

bm

= (a+b)sin"lx =c+ -
o -1 _ 2c+bm
S = 2@+ b)

s

asin"'x 4+ bcos 'x = asin"'x + b (E — sin_lx)
T

= (a— b)sin"1x + bE

B (a—=b)(2c+ bm) bn

2(a + b) 2
2c(a—b)+brn(a—b+a+b)
N 2(a + b)
_c(a—b)+ab7t
B (a+b)
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11.

12.

13.

14.

15.

16.

(B)

1 1+X2 T .1 1
Ccos =E+(S|n X+ COS X)

2X

2 1+ X2
= CO0S =T
2%

[1+ xzj
= =cost=-1
2X

= X24+1+2x=0
= x=-1

(©)
We have cos™ x+cos ' (2x) = —m, which is not possible as cos™ x and cos™ 2x never take negative
values

(B)

The given equation is ax? +sin‘1((x—1)2 +1)+cos‘1((x—1)2 +1) =0.
Now, ~1<(x-1)"+1<1 = x=1

So,wehave a+>=0 = a=——
2 2

©)
Put sin‘lE: A:>§:sinA
X X
sin‘lE:B:E:sinB — A+B=2
X X 2

— sin A:sin[g—Bj:cosB =+1-sin’B

5 144 169
= —=l-— = —=1
X X X

X2

= =169 = x=13 [ - x=-13 does not satisfy the given equation]
(D)

sin(2sin ™ (0.8)) =sin(sin—l(zxo.&/i—(o.s)2 D =sin(sin0.96) = 0.96

(B)

Let x=sin0O where —%£x31 = —ggegﬁ

2
Then f (x):sin‘l[gx—% 1—x2]
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17.

18.

19.

20.

=sin! ﬁsin G—ECOSG
2 2

ws{on(o-5)

=0-Z=sintx-Z G—Ee(_—n,ﬁj
6 6 6 3 3
©

sintx=2sinta

T . T
Now —— <sin'x< =
2 2
T . T
— —Z<2sinta<=
2 2

T . T
— —Z<sinla<=
4 4

: —_— i
“f

= |a |ST

©)

r(r+1) 1+ﬂ/r(r—1)

= Zsm 1[%1J Zn:(tan‘lﬁ—tan‘lﬂ)ﬂan‘l\/ﬁ

[I 1%[ f«/_lj

(B)
x=sin(6+p) and y=sin(6-)

= 1+xy =1+sin(0+B)sin(0—B)=1+sin’0—sin®p =sin” 0 +cos

(B)

Let 1cos —=0 = cosze—a
2 b

tan[%jte}ﬂan[%—e}:1+tane+1_tane

1-tan® 1+tan©
1+tan 0+2tan0+1+tan’0— 2tan® 2 2_b
(1—tan e) " cos20 a
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21. (D)

6tan x

i 2

tan‘l(—tanXj+tan‘1(—3smzx j:tan‘l(—tanxjﬂan‘l 1+tan” x
4 5+3c0S2X 4 3(1—tan2 x)
e ———
1+tan” x

—tan-L tanijrtan_l( 6tanx2 j

4 8+2tan” x

4+tan® X

~tan-L tanxj+tan‘1( 3tan x j

tan x 3tan x

4  Aitan®x

=tan~

= tan* (

=tan~}(

3tan? x

- 4(4+tan2 x)

16tan x + tan® x
16 +tan® x

tan x) = X
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B o o I

1. 0)
Lety = sin™? (_?1)
We know that

sin"1(—x) = —sin"'x
I (1) Si .1
y = =sin"} 2 ince sin— = -
o m T (1)
Y="% 6 > \2

4 n_o
sm(6 6)—

2. (9)
9 cot (cot‘1 l) =9x1/3=3
3

3. (18)

. _112\ . . _15)_ 5
sin (cos 1—3) = sin (sm 1—3) =5
5+13=18

4. (0

- - . . 3T
Given, sin"1x + sin"'y + sin71z = =

This will happen only when sin™'x = sin™'y = sin'z = ~
Since sin"!x € [—%,%]
then=sin§=1:>x=y=z=1

9
1+1+1

Hence desired valueis=1+1+1+ — =3—§=0
5. (15)
sec?(tan™12) + csc?(cot™13)
=1+ tan?(tan™'2) + 1 + cot?(cot™13)
=1+ [tan(tan™12)]? + 1 + [cot(cot™13)]? =1+ 22+ 1+ 3%2 =15

6. (9)
sin"!sin 15 + cos ! cos 20 + tan*tan 25 = 30 -9
Sok=9

7. 1)

1 /(3 1 (4 _
cos 1(;)—51n 1(;) = cos x

T - 3 - 4 -
or, ——sin™?! (—) —sin™?! (—) = cos™1x
2 5 5

T - 3 3 4 4 -
or, — — sin 1(—-—+—-—)=cos Ix

2 5 5 5 5

s .- —
or, —— sin 11 = cos™Ix
or,cos 'x =10
or,x = 1.
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10.

11.

12.

13.

(

0 = tan~! /M + tan~?! ’b(a+b+c) + tan~1 c(a+b+c)
bc ac —ab

0)
. —1 |a(a+b+c) . —1 |bla+b+c) . —1 |cla+b+c)
a = tan — B = tan — ,Y = tan —

_ |a(a+b+c) _ |b(a+b+a) _ |cla+b+c)
tana—f - ,tanf = /—ac , tany = — Q0

b b b b
tana + tanf + tany = \/a(a+ +C)+\/ (a+b+c) n cla+b+c)
bc ac ab
1
_ (a+b-0)2
e
= tanatanftany
= tand = [(tan““anﬁ+tan]/)—tanatan/3tany]
1-tanatanf—tanftany—tanytana
=tanf =0
(2)

i (e () =3} = S )

(7 )
sin”! (=3) = =%
tan~1(1) = %

cos™! (cos(— g)) = %

. 1 _ _ 7
sin™t (— 5) + tan™1(1) + cos™?! (cos(— g)) = £
k=7
)

. -1 17n\] _ V3 , _
sin [cot (cot T)] == k=2
(20)
sin~tx; =§ sox; =1
So ¥ x; = 20
) ;

-1 -1_Y  _ n-1_°
Here, tan™"x + cos i sin™" 7=

or tan~1x + tan™?! (i) = tan"1(3)

1
ortan~?! (;) =tan"'3 —tan"!(x)

or tan~! (1) =tan~ ! (31)
y 1+3x
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1+3x

ory = —

(0)

We have, sin™?! {cot <sin_1 /¥ + cos™! ‘/%_2 + sec‘%/f)}
i1 1V3-1 1V3 1

= Sin {COt( n- —\/— +c -+ sec \/E)}

= sin ! {cot(n +24 E)
6 4

= sin~ ! (cot g)

=sin"10=0

2

We know that cos™x € [0, ]

s cos™1(a) + cos™1(b) + cos™t(c) = 3mispossibleiffa=b=c=—1
Now, f(1) =2and f(x +y) = f(x) - f(¥)

Putx =y =1, we get

fAO=f1-f(1) =4

Putx =2,y =1, we get

fB=f2)-f(1)=4x2=8

2f (1) 2f(2) 2f(3) atb+c
a +b +c T D@ 1o
=1+14+1-
1+1+1
=2
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B oo

1. (A)
Since, x,y,z arein A.P.
Also, we have

2tanty =tan"'x+tan~'(z)

= tan! 2y2 :tan‘l(X”j
1-y 1-xz

X+Z  X+1Z

= = v 2Yy=X+12
1-y* 1-xz (- 2y )
= y?=xzor x+z=0
= x=y=z=0
2. (0

Consider, tan™ {cot 4%’“} =tan?! {cot (107: + %’Tﬂ

=tan" {cot%ﬂ} [~ cot(2nm+0)=coto]

=tan" tan(E—S—nj _x_3n
2 4 2 4

_2n-3n _-m

i 2
3. (©
Given that, tan™ Y=tan_1X+tan‘1L 2X2}
~X
—tan ' x+2tan "t x =3tan "t x
3x—x° 3x—x°
tanty=tan? oy
’ { _3X2} 1-3x?

4. (A
sin [cot*1 (1+ x)] = cos(tan*1 x)

f 2
v2+2x+x°

A
| +x |

Let cotA =1+X, tanB =X

= sinA =cosf
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- 1 _ 1
U +2x+2  1+x2

= X*+2x+2=x*+1 = x=—%

(A)

Let x> =c0s20 = 0= %cos‘1 X2

N «/1—x2] {\/1+c0526 Jl—coszg}

N _\/1—x2 J1+c0s20 1—cos20

= tan™! 1+tan® —tan| tan| Z+0
| 1-tan© 4

= tan!

T Leos e
4 2

(D)
COSOL=§,then sinoc:ﬂ
5 5
= '[al’]oczi and tanB:l
3 3
+ tan(a—p) = @B
l+tana-tanf
4 1
_33_1_9
1+ﬂ E 13
9
9 _q 9 13
a-B=tant| = |=sinT —— :005_1[ j
P (13j (5\/1_0) 5,10
(D)

x =sin"*(sin10)

T T
3In——<10<3n+—=

— x=31-10 TSRS

= 3n-x=10
3t<10<4

and y =cos ™ (cos10) " "
= 4n—x=10

= y=4n-10

- y-x=(4n-10)—(37-10)=m
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o

x|+5
<1
T X2+l
= |x|+5£x +1 [ x2+1¢0J

= x*—|x|-420
o (i

N Xe(_w,_u\/ﬁ}u[lﬂ/ﬁ’w]
:1+\ﬁ? 2 2

2

(©)

_1SX__1<1 — X_1<1

X+1 X+1

= —2>0 = xe(-1 =) e (D)

and 225> 1 X 50 o xe(o,~1)0[0,0) o (i)
X+1 X+1

from (i) and (ii), x [0, o) ... (1i1)
3x2+x—1< 3x2+x-1
—— <1l = ——-<1
(x-1)° (x-1)°
2x% +3x — 2
_, X HoX=2
(x-1)°
&(XJZ)SO = x{—z,l} o (i)
(x-1) 2

2 _
ang X1 x(4x-1)

(x-1° (x-1)°
= XG(—oo,O]uE,ooj e (V)

Now, —-1<

From (iv) and (v); x e[-2, O]u[% ﬂ e (V)

From (iii) and (vi); x e {O}UB’ ﬂ
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10.

11.

12.

(A)
163 V63

Let Esin‘ —=0 = sin40=——
4 8 8

or Cos40= [ cos0 = 1—sin29}

1
8
= 2c0s’ 26—1:% [ 00326:2c0326—1]

= coszzez3 = cos26:§
16 4

N

= 2c0329—1=§ = coszezg = c0SO=——

22
tan(—):i [ sin0=+/sec?0-1]

ﬁl

(A)
0<x?—x+1<1
= x*-x<0 = xe[0,1]
Also, O<sin‘1(£jsE
2 2

2x-1

0< <1l = 0<2x-1<2

1<2x<3 = 1<x£§
2 2

From (i) and (ii), we get
Xe(l,l} = azl,le
2 2

3
So, a+B=—=
o+f 5

©
f(x) :sinl(

Now, take domain of sin™*

X% —3X+2 X% —3X+2
XS+ 2X+7 XS +2X+7
2x> —x+9>0 and 5x>-5 = x>-1

xeR
Hence, Domain x e[-1, «).

X2 —3X+2
X2 +2X+7

1
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13.

14.

15.

16.

(D)

25in1( ;L j
1< 4x° -1 <1

T
1 1 < E
4x* -1 2
On solving inequalities we get

<1

T .
——<SIn

Always —1<

4x% -1
=3

(B)

X2 —4x+2
2.3 |1
X“+3

x2—4x+2) (x + X )2

=
= (x2 4x+2) (x +3) <0
= (2x* - 4x+5)(-4x-1)<0

—4x-1<0 = xzjl

(A) _
We are given that
cos 1 x—2sin"t x =cost2x DA
= cos ' x— 2(% —cost xj = cos ! 2x
=] |
= CO0S  X—T+2C0S " X=C0S ~ 2X
— 3c0s * X = +cos " 2x ... ()
= cos(f&cos‘l x) = cos(n +cost 2x)
= 4x3 —3x=-2x
1

= 4 =X = x=0,i§

Here all values of x satisfy the egn. (A)

[ 3cost x=cos™t (4x3 - 3X)}

- Sum of all the solutions of the eqn. = —%+%+O =0

(©)

Given functions is

f(x) =sin‘1[2x3 —3]+ log, (Iog1 (x2 —5x+5)}

2

Take angle of sin”! as T,. Which lies between —1 and 1
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17.

18.

T:-1<[ 2% -3]<1

= —1<2x’-3<2 = 2<2x*<5

= 1axt<2 o T,:xe 22 ol
2 2 2

Similarly,
T,:x*=5x+5>0

(55

T3:Iogl(x2—5x+5)>0
2
= x*-5x-5<1

= x> -5x+4<0
= T;:xe(L,4)
Now, take intersection of T1, T2, &Ts3,

5-5

(©)

Let tan‘lgze = tan0=

— Wl
¥ =N

= cost icose+gsin 0
10 5

(D)

Given function domain is [-1, 1].

2
_]_Sﬂgl

2
X° -9
Take maximum value and subtract | both sides.

2
X o5X*0 _1<0,-1o>0
X°=9 X+3
Xe(—3, oo) e (1)
Take minimum value and add 1 both sids.
x? —5x+6 2x+1

5 +1>0,
X -9 X+3

Xe(—oo,—B)U[—%,ooj ... (i1)

Now, take the intersection of two equations (i) and (ii)

>0
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19.

20.

21.

4

Now, take x> —3x+2> 0, X € (—o0,1)U(2, »)

3++/5
2

Take intersection of all the solutions.

e 750 55E)

X2 —3x+2#1 X =

2 2

(B)

) . sin'x  cos'x
Given line is = =k

o B

sintx=ka = cos*x=kp

_ T

2(OL+B)

sin(zn—aj :sin(4sin‘1 x)

o+

25in(23in‘1 x)cos(Zsin‘l x)

= 4x\1-x2 (1—2x2)

(A)

We have f(x)=sin""2x+sin 2x+cos™ 2 +C0Ss 2X

= sin(2x)+cos(2x)+g

Now, f (0)=1+ % (m) and f(g]=ﬁ+g(m)

Now, m+M :1+\/§+n

(A)
Given equation is

sint (sin 2—71'-) +cost (cos 7—“) +tan~? (tan 3—“)
3 3] 4

. 1(. an 2 W
Sin SN— |[=T——=—
3 3 3

cost (cos %j =2n _Im_5m

tab™! (tan 3—nj =tan~"(-1)=tan*| tan (—Ej -_I
4 4 4
= sint (sin 2—“) +cost (cos 7_71) +tan~? (tan 3—“]
3 6 4
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n 5t m 4n+10n-3n 1lln

=t ———=

4 12 12

2. (A

Take function tan‘l; = tan
1+n+n 1+n(n+1)

=tan"'(n+1)—tan""n

50
So, Z(tanfl(n +1)—tan ™ n)

n=1
—tan'51—tan'1
Take cot both sides,

t| St =cot(tan"151+tan1
co (Z an~ (1+n+n n co(an +tan )

1 1+51><l 52 26
tan(tan‘151 tan‘ll) 51-1 50 25

2

23. (D)
sin(cos‘1 x)— X
Iim
X_)T 1—tan (cos x)
Let x=cosy

= cos ' (x)=sin"y1-x’

sin(sin‘l 1-x° )— X
lim

1 2
Hﬁltanitanl( 1-x J
X
«/1 X2
1
f [ 1-x }

Xlimi(—x):—
"2

Sl
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24,

25.

26.

(B)

cos(mj -1
1 4

Given equation is tan

. T
sin —
4
cos(4n—2)—1 cosE—l
tan~t = tan!
sinE sinE
| 4 4
tan_l ﬂ :_E
1 8
(130)

Given curves are

x:sin(Ztan‘loc)z

&l

20 . 1 _14 . - 1
> and y=sin| —tan™" — |=sin| sin" —= |=
1+a 2 3 J5

We have set with relation y? =1—x

1:1— 2a2 {from value of x and y)
5 1+
= 1+a® =5+50”-100 = 2a° -5a+2=0
So, OL:2-l

2

Take, > 160° =16x2° +16x% =130

aeS

(29)

(s (s ()0
Yo (2 om ) )
G} }4@_

el

=50tan (tan -1
tan

=50 tan( -1

2

ZJD+4 25+4=29
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