CHAPTER-2

INVERSE T FUNCTION
CLASS-XII
02 MARKS TYPE QUESTIONS
Q. NO QUESTION MARK
1. | cot?x = cos}(-1) — cosec? (2//3) 2
Based on the above information find tan™! (% ) using the principal value of inverse
trigonometric function. Show your work.
2. | Find the value of tan? (sec® 2) + cot? (cosec™ 3). 2
3. |fa=tan?(tan5m/4) and B =tan?(-tan 2 m/3) , then establish a relation between « 2
and 3.
4. | Compute the value of tan1+tan?2 +tan?3. 2
5. | If cos (tan'lx ) = sin ( cot? % ) then solve for x. 2
6. | Letx, v, z €[-1,1] be such that sin‘1x+sin‘1y+sin‘1z=377r find the values of x2020+y2021472022 2
7. | Draw the graph of sec’’x and write the domain of 2
sec(2x+1)
8. | Evaluate the foIIowing question : 2
tanH(—— )— <x < =
1+sinx
9. | Inarightangled trlangle PQR b, p, h denote the base, perpendicular and hypotenuse 2
respectively and<QPR=0.Express sin'1(15—3) in terms of other five trigonometric functions.
10. | Prove that tan(cot*x)=cot(tan 1x) state with the reason whether the equality is valid for 2
all the values of x
11. | What is the principal value of sin’! (- 2) 2
12. | Find the value of cot (tan! a + cot* a) 2
13. | Write the principal value of tan™[sin(-1t/2) 2
14.| Find x ,sin™?! % +cos lx = g 2
15. | If sin (sin"'15 + cos'x) = 1, then find the value of x.
16. | Find the value of tan™! [Zcos (2 sin~?! %)]+tan‘1 1
17. | Evaluate
3 3 2
sin™?! <sin T) + cos™1 (cos T) +tan"11
18. | Find the domain of y = sin™1(x% — 4) 2
. . 33
19| Find the value of sin™? [cos Tﬂ] 2
20. | Show that
sin 1(2x\/1—x)—2COS ,\/_ x<1 2
21. . . e _ 2 -1 (1) 2
Slmpllfy, s 2 sm 3)
22.| Find the value of tan™? [2 sin(2 cos™! ? ] 2
23. | i -1,_ 1 -1(L “1fein(_T 2
Find the value of tan™"( @) + cot (@)+tan {sm( 2)}
24. | Find the principal value of tan~*v/3 — sec™1(-2) 2




25. | Find the value of tan(2tan~! %)
26. | Find the principal value of tan™* 1 + cos™!(— %)
27. | If sin x + sin"t y =271/3, then find the value of cos™ x + cosy
28. | Find the domain of sin™ (x?-4)
29. | Find the value of sin! (cos 33m/5)
30. . L (1 - 4(1
Write the principal value of cos" > +2sin - >
31. | Write the domain and range (principal value branch) of the the following
function f(x) =cos™x
32. | Write the domain and range of tan™x
. 41
33. | Find the value of tan’[2 cos (2 sin™ E )] +tan?t1
34. | Evaluate
. .3 3
Sin"(sin Tn ) + cos® (cos Tn) +tant(1)
35. .1 -1 1
Draw the graph of f(x) =sin"x ,x € [\/2 ' 7; ]
Also write the range of f(x).
-3 o
36. Express tant(—22% ) L «x< I in simplest form.
l+sinx 2 2
37. X tan x
0
—/2 /4 /2
Which is greater than 1 and tan 1?
38. | Find the value of
tan'l[tan(s?")] + cos‘l[cos(BT")].
39. | Express the expression in the simplest form
tan [ ———1
a++a%— x2
40. | Evaluate sin[ g + sin(- %) 1.
41. | Give one real example which does not satisfy the property of inverse function.




ANSWERS:

Q. NO

ANSWER

MARKS

cot? x = cos(-1) — cosec? (2/+/3)
or,cot'x=m—-m/3=2m/3
or, tan’}(1/x) = 2 /3

tan? (sec? 2) + cot? (cosec™ 3)
= sec’(sec? 2) -1 + cosec?(cosect 3) -1

= {sec(sec? 2)}* + {cosec(cosec 3)}* — 2

=(2)2 + (3)? - 2 =11

a =tan™ (tan 5 /4) and B =tan'(-tan2m/3)
= tan™ [tan(m + /4)] =tan? ( -tan(m — /3))
=tan [tan /4] =tan! (tan 1r/3)
=1 /4 =m/3
T=4a« n=3p
Therefore, 4a =3[

tan'1+tan'2+tan'3

243
=tan'1+tan?( ks )
1-2.3

= tan!1 + tan}(-1)
=1 /4 +3m/4 =T

: 3
cos (tan! x ) =sin ( cot? " )
Let tanx =«
Or,x=tana

1

Or,cos a =

’ V 1+ x2
1

Or,a = cos‘lm

Similarly let cot‘lz =B

Cot 5 =3/4

Sin f=4/5

Equating both the sides we get

1
Nereile
Squaring both sides 16( 1 + x2) =25
X==3%

Solution:
For any xe[-1,1],the maximum value of sinx is, g and it attains the value at x=1.

ssinx < g,sin -1y < g, sin—1z < g forall x, vy, ze [-1,1]
=sinIx+sinly+sintz< g + g + g forall x, y, ze [-1,1]

. . .o 3n
= sinIx+sinly+sinz< - forallx, y, ze [-1,1]




- . . 3
& sinx+sinly+sintz= -
L sinix=2 , sinly=Z, sinlz=C
” 27 V=3 2
=x=1,y=1,z2=1
"'X2020+y2021+22022= (1)2021+(1)2022+(1)2023=3

7. | Solution:
The graph of sec-1x
y
S— ]
’J y-m'lx
T
[ 1
-2 -l T2
The domain of sec-1x is(-00,-1]U[1,0)
Therefore, sec-1(2x+1) is meaningful,if
2x+1>1 or,2x+1<-1
2x=>0 or,2x<-2
x=0 or,x<-1
X €(-o0,-1]U [0, 0)
Hence, the domain of sac-'(2x+1) is (-e°,-1] U [0, )
8. | Solution:

1 cosx | _ 1 coszg - sinz’z—c
tan- (1+sinx) =tan- {c052§+sin2§+25in§cos§}
={(cos’z—c - sin’z—c)(cos;—c + sin’z—c)}

(cos§+sin’2—€)2

cosZ — sinZ
=tan-1{—%—=

COSE+SLTLE
-t 1 1-ta 2
=tan- {1+t x
=tan-1ftan(; — )}

Vi X -1 mw -7 X Vs T X
=37 G <x<3=3<-3<370<37:3<
5|

9, solution:
Let b, p and h denote the base , perpendicular and
hypotenuse of a right triangle PQR and let <QPR=6
If sin—l% is to be expressed in terms of other five inverse trigonometric, then
we construct a right triangle with perpendicular p=5 and hypotenuse h=13.trhe
base b of this triangle is b=12.
e:sin-li =cos—1£: tan—li= cot—1E = sec—lE :cosec—lE
13 13 12 5 12 5
10. | Solution:

We know that tan—1x+cot-1:§
Or, cot—lng -tan-1x for all xeR
tan(cot-lx)=tan(§ -tan-1x) for all xeR
=cot(tan-1x) for all xeR
Clearly, the equality holds for all xeR as tan-1x+cot-1x=§




11.

sec? (-2) = -sec? (2)

[-sect (-x) =1 —sec? (x); |x] =1

=1 —sec}(sec m3) = T — 73

[-sec m3 =2 and sec™ (sec ) =0; V 0 € [0, n] — {m2}]
=2m3

which is the required principal value.

12. | Given that: cot (tan a + cot' a)
= cot (m/2) (since, tan' x + cot' x = n/2)
= cot (180°/2) ( we know that cot 90° = 0 )
= cot (90°)
=0
Therefore, the value of cot (tan' o + cot' a) is 0.
13.
We have, tan™' [sm{-—gJ]
ceain i = —cin=! v
_ tan"l[-sin[fp ssin” (=x) = =sin”! x,
2 J xe(-1,1)
= tan"' (-1) [ sin (E): I]
2
-1 ( n i
= tan —tan—~) [ tan— =1]
\ 4 4
= tan") tan[i]]z ks
4 4
‘s tan”' (tan@) = B.‘WHE(—E,EH
i 2 2
14. T
sin~! —

—+4cos lx=
3 2

Or sin~ 1!

1.7, _ n

~+-—sin"tx =

3 2 2
41

Or sin 1§=51n Iy

Or x=1/3




15. . . . 1 -1
Given, sin | sin E +cos x|=1
= sin”’ 15 + cos™' x =sin”' (1)
[+sin@=x=0=sin" x]
=  sin' L4 cos! x=sin! (sin E] [ sin E:l]
5 2 2 )
= sin”! L+ cos ' x = x
5 2
= sin™! l =I_ cos”" x
5 2
-1 1 . -1
= sinT —=sin” X
5
[ sin x+cos x =" xe -1, lj-|
2 ]
1
==
5
16. | We have
-1 1 1 -1
tan [ZCOS (2 sin E)]+tan 1
=tan~! [2005 (2 sin~! (sin %))]ﬂan‘l (tan %)
-] T T
—7ttan ) [2005 (2 * 6)] + "
=
4 4
=T
2
17. . 4. 3 1 3n 1
sin (sm T) + cos (cos T) +tan™ "1
=sin~? (sin (n — E))+3—"+E
4 4 4
—cin-1(cin® —5n
=sin (sm 4) +T = n
18. | We have, y = sin™1(x? — 4)
—-1<x?-4<1
—14+4<x?2<1+4
3<x%2<5
V3<|x|<v5  Sodomainofyis [-V5,—V3] U [V3,V5]
19. - 33m
lety = sin [cos?
=sin~! (cos 3?”)
—cin—1 T,
=sin (cos (2 + 10))
—in~1({_cint) = _T°
=sin ( sin 10) m
20.

sin~?! (Zx\/ 1-— xz) =2cos 1x
On putting x = cost where t=cos™!x
L.H.S = sin"(2 cos tV1 — cos?t)
=sin"1(2 cos t sin t)
=sin~(sin 2t)




=2t=2cos™'x =R.H.S

2. (9 9 _, (1)
g 75 (3
2" _gin-1 (L
T4 [2 sin (3)]
9 41 9 . _q2vV2
=-cos 1= =-sin"1 ==
4 3 4 3
22. tan~1[2sin(2 cos™? g)]
= tan™*[25sin(2.7)]
= tan"1[2sin g]
= tan"'V3
=T
~ 3
23. -1,_ 1 -1(L “1lein (=T
tan™"( ﬁ) + cot (\E)+tan {sm( 2)}
= — -1 i) -1 (i) _ -1
tan ( NG + cot NG tan " 1
T N T T
6 3 4
T
12
24. | tan~1/3 — sec™1(=2)
= 3 (m —sec™1(2))
s N T
- T4
3 3
T
~ 3
25. | tan(2tan~! %)
-2
12 -
26.
tan"11 + cos™1(— E)
s s
=—4+7T — —
4 3
11m
— 12
27. | (/2 -costx) + (m/2—cos?tx) =2m/3, implies cos® x + cost y = n/3
28. |=1Sx?-4<1 => 3<x2<5 => xe [-5 —3] U [3, V5]
29. | sint (cos 33n/5) = sin™t (cos ( 67 + 37/5)) = sin™* (cos ( 3n/5)) = /2 — cos? (cos ( 3n/5))

=7n/2 - 3n/5 =-n/10




30.

We have , cos‘l(lj = cos‘l(cos Zj -
2 3 3

.41 T R A R 1

sin?| = |=sin Y sin= ==

(ZJ ( 6) 6

cos'l(% +2sin 1(% T
2 2 3

27

{5)-5

31. | since, cos:[0,7]— [~1,1] is one one and onto function.
soits inverse exists and is given by cos™ :[-1,1]— [0, z]
Domain =[-1,1]and Range =0, 7]

32. | Domain =R

- T
Range = (—, )

33. [T
2

34. | bz
4

35.

-1 1
Range=[—=,—=1]
22

36. T X
J— + J—

4 2

37. | We have,
1>2

4
tan 1 > tan=
4
tanl1>1
tan1>1>~
tan1> =
tan 1 > tan 11

38.

-1 5T 1 137
tan [tan(?)] +Cos [cos(T)]
tan'[- tan(Z)] + cos™[cos(?)]

1 T T
tan~*[tan(— g)] +-

_rr

676
0

39, 1
tan ]
tan 1 [ a sin@ ]

a++/a?(1- sin20)




1 a sin@
tan [a(1+cose) ]

tan [tang]

NIRN| D

sin“{)]

40.

sin[ = +sin(-2) ]
sin[ % — g].

sin[ g].

1

2

41.
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