CHAPTER-2
INVERSE TROGONOMETRIC FUNCTION

CLASS-XII
03 MARKS TYPE QUESTIONS
Q. NO QUESTION MARK
1. | Find the number of real solutions of the equation V1 + cos 2x = V2 cosY(cos x ) in [m/2,m] |3
2. | Express tan(cos™ x) in terms of x only and hence evaluate tan (cos‘l% ). 3
3. | Is tan(cot!x)=cot (tan!x)? Justify your answer. 3
4. | tanlx +tanty = i/4; xy < 1, then write the value of x +y + xy. 3
5. | write the value of cos(-1/2) + 2 sin"}(1/2). 3
6. | Write the value of tan (2 tan*1/5) 3
7. | tanx +tan'y = /4; xy < 1, then write the value of x + y + xy. 3
8. | write the value of cos™(-1/2) + 2 sin}(1/2). 3
9. | Write the value of tan (2 tan''1/5)
10. -1 (L () 4 ost
Evaluate 3 sin (ﬁ) + 2 Cos ( 2 ) +cos "0 3
_ -3 . .
11. Express tan™* ( Cos_x ),—n <x< E, in the simplest form. 3
1-sinx 2 2
12. | Write in simplest form
—1 (V1-cos x) 3
tan (—m 0<x<m.
13. | Simplify
-1 X
tan T x| <a. 3
14. | Simplify
_ 1+sin x+V1-si 3
cot 1 (\/ s%nx v sTnx)’ where, x € (O, E)
V1+sinx—v1-sinx 4
15. _
Prove that, 2 tan™® ( /utan %) = cos~1 (205X tDy 3
a+b 2 a+bcosx
16. . 2
Prove the following: cos[tan™{sin( cot 1 x)}] = i:zz 3
17. —1VIx—vVI-xy _1® 1 -1 3
Prove that tan (\/M+ m) =~ c0sT .
18. 4 12
Prove that :cos™{ 2 |+ cos [ 12 | = cos [ = 3
5 13 65
19. 1 2X 1_ 2
Find the value of tan =/ sin * ~+C0s™ y2 X[ <1,y>0 3
2 1+X 1+y and
xy<1l
20. 3
_ a—X
tan 1(\/_]
Write the following functions in simplest form a+Xx
21. Express tan™ (w ), x< 1 in the simplest form. 3
COoS xX+Ssinx
22. | If o = sinIx + cos'x —tan!x, x > 0, then find the smallest interval in which a 3
lies.
23. 1 3

Solve for x : cos(2sin™x) = 5




24. | Evaluate:
tan’(- %) + cot'l(%) + tan"[sin(- g)]

25. | Aright angled triangle ABC is given here. With the help of inverse trigonometric function,
prove that
<A+<B+<C=180°

26. | Let us define a mapping fromf: A - B

Such that f(x) = sin 2x. Is the inverse function exists?.1f so, find the inverse, domain and
range of f (x).




ANSWERS:

Q. NO ANSWER MARKS
1. | V14 cos2x=+2cos(cosx), [r/2,m] 3
=1 + 2 cos?x — 1 = /2 cos(cos x)
= /2 cos x = V2 cos}(cos x)
= cos X = x Which is not true for any x € [/2, ]
Hence, no real solution exists in the given interval.
2. |Letcos'x=0 = x=cos0 3
Now sin 8 =v1 — x?2
So, tan 0 = sin 6 =\/1—x2
cos 6 x
-2 1
Hence, tan (cos'l% )=% =4 =15/8
17 17
3. |Letcotlx=0, 3
X=cotf
=tan (mr /2-60 )
Tanx=(r /2-0 )
So, tan(cot? x) = tan 6= cot(mr /2 — 0 )= cot(m /2- cot™ x)= cot
(Tanx)
This equality is valid for all values of x since tan'’x and cot™ x
are true for all x € R.
4. |wehave®m =a.ax =a+d ay=a+2d...

And, d = iy — ] = g — g = {4 — a3 = ...... = Iy — iy
Given that,

1 d 4 d 1 d
tan |tan — | +tan — | +tan — |+
I+ ajas 1+ agay I + agay

-1 -1 g — (i -1 g — (12 1
= tan tan — | +tan — |+ . + tan
1+ L] 12 1+ (Lo i3

= tan -(TE‘lII_J as — tan~ n]) + (tan™ ag — tan~ ﬂ'g) TS
— tan [tan™! iy, — tan ! ﬂ']]

- B B _ T —1
[b’rmc-f«'.tnn by — tan™! y = tan : ( / )]
L+ zy
(ly, — (01
= tan [tml_] (”—J>]
1+ oy ay,

seince. tan (t;‘m‘l :a:) = :a:]
Sy, — (1

1 + ajay




Solution:
The sum of three angles of triangle is 1t

A+B+C=1t
=cot™3+cot™2+C=nt
46-1 N 3 xy—1
=cot’™— 4+ C=nm { cot-1x+cot-1y=cot-1——}
342 x+y

5
=>cot‘1§+C =T

=cot1+C=m
T

=>—+C=nt
4

=>C=n-—=——
4 4

Solution:
The given equation is;

Cos(tan'lx)=sin(cot'12)

=Cos(ta n‘lx)=cos(g - cot‘lz) [sine:cos(g -9)]
:>cos(tan'1x)=c05(tan'1%) [tanx+cot?=7]

>ta n’1x=tan'1%

3
oDOX=—
4

Given, tan”' x + tan' y =, xy <1
4

We know that,

tan"" x + tan”' y = tan™} (lx Al Jrr], xy <l

- Xy
tan™’ XtY|- & = x+}'=mnﬁ
l-xv) 4 1= xy 4
= x+y=1 ['.'t.emE
- xy 4
= x4+ y=1=-xy




8. af -1 -l
We have, cos —] + 251 | =
2 2
=|m— cns_](l) + Esin'l[l]
i 2 2
[ cos™ {-x) = m—cos™! x; Wx e [-1,1]]
=| - C‘DS_I(CDSE] + 2sin”! {sin E]
_ 3 6 |
CGSE = 1 aa.mil:\;inE = l]
A 6 2]
Y 6
- cos™ (cos B) =8; V6 e [0,n]
andsin”'(sin @ = 8; VO e [:E E}
2 2
= g._._TE-f- E = imt R =T
3 3 3
9.
1 1
I 2w =
tan(z tan”! _) = tan | tan™ _._HLI
1
5
-+ 2tan”" x = tan™’ 212 i=le xl
l1-x
=tan|tan” (E]L tan rtan“' (EJ]= 3
24 )] | 12)| 12
[-tan (tan"' x) = x; Vx € R]
10. -1 i -1 E -1
3 sin (ﬁ)+2cos (2)+cos 0
=3sin~! (sin %) + 2cos™ ! (cos g) + cos™1 (cos g)
=3 z + 2 % z + z
4 6 2
_ 197
12
11. sin(g—x)

We have tan™! (ﬂ) = tan™!
1-sinx

s
1—COS(E—X)

. ZSin(%—%)cos(E—%)

A

=tan~! cot (— — f)

= tan™

4 2
=tan~! [tan (E — (E — f))]
2 4 2
==+ as < x <o
4 2 2 2




12.

Let tan_l <ﬂ> —
] V14 cosx

Y=tan~! 2sin(3)

2cos? (g)
Y=tan"!| [tan? (E)l

Y=tan~! itan (E)]

Y:;—C, X<T
13. y =tan™?! _x
Vaz = x2
Letx = asinf
So,y =tan~! (—a sin 0 )
Y =R Ve —azcoste
=tan! (M) =9 =sin"1Z
acosf a
14. _, (VY1+sinx +vV1—sinx
cot
V1 +sinx — V1 —sinx
2
/J cos +51n J c057—51n \
= cot™?
\J -
(cos + sm cosi - sm
= cot™ 1 cot ) f
15.
1 x —1,acosx+b
2 tan™ ( / tan )— cos™ (———)
16.
tan~1{sin( cot~1 x) 1+ x?
cos[tan™{sin( cot 1 x)}] =
[tan™"( = e
L.H.S.= cos[tan™{sin( cot™1 x)}]
letcot™lx =0 = x = cotf
L.H.S.= cos[tan"*{sin §}]
__ [14x2
T T A 242
17.

Vi+x—V1—x
L.H.S.= tan™(
Vi+x+ V1—x
-1 (\/1+x—\/1—x \/1+x—\/1—x)
= tan

VTRt Vicx  Jirx —vicx
_1 (1—\/1—x2>
X

= tan
_1 (1-V1-sin20
= tan —_—

- > where x = sin@
sin6




?
= % -3 cos lx
18. §+£ 3
We have, cos'{ﬂj + cos‘l(EJ =tan ‘{gj tan ‘{ij —tan?| 412 |_gp ‘{ﬁj
5 13 4 12 1 3.5 33
4 12
= cos'l[ﬁj
65
19. 2 3
We have , tan | sin ~+C0S ™ 1—y2 ~tan [2tan x + 2tan* y]= tan[tan " x+ tan['t
2 1+x 1+y 2
—tan| tan| X3 Y || = XY
1-xy 1-xy
20.
tan ‘1[ a-x J ’
We have, Va+X ) pytting x= a cost
tan | YAZACOS | _ —\/Z_asmt =tan*(tant)=t = cost X
5o Ja+acost \JJ2a cost a
21. 3 _5 3
4 2
22. 3 <a< T 3
4 2
23. X = 2 3
3
- 1 1,1 _ .
24. tannl(- ‘/_,E’) + cot™ () + tan[sin(- )] 3
BRI
12
25 IsinA=2, A=sinl() 3
sinB=2, B=sin()
5 5

<A+<B+<C=sin(2) +sin(3) +90°
Let x =sin™( S), y= sin'l(g). Then, cos x = g , COS Y =
Sin( X +y) =sinx cosy + cosx siny

3
=

X +y=90°
<A+<B+<C=sin(2) +sin’(3) + 90°




=90°+ 90°

26.

=180°
It is one one onto. So inverse exists.
2x = sinly
X =Y sinly
. 1 T T
Domaln:{ﬁ,o, 1}, Range:{O,g,Z}




