INVERSE TRICONOMETRIC
FUNCTIONS

Key Notes and Important Questions with




CHAPTER 2

INVERSE TRIGONOMETRIC FUNCTIONS

IMPORTANT POINTS TO REMEMBER

Function Domain Range
(Principal Value Branch)
sin X =1, 11 [_:r T
2z
cos ™ x -1, 1] [0, m]
tan™'x R T
73
cof'x ©, )
sec X R-(-1.1) [T
[0, =- {3}
cosec ' x R-(-1,1) T
—-_,=| =10
53]~ {0}

If sing = x, & e[—g ,%] ,then @ =sin”"x
If cosg =x, @ € [0, 7], then @ = cos™'x
Iftane=x, @ € (— g,g), then @ = tan™'x
If cote =x, @ € (0, ), then @ = cot™"x

Ifseco=x, @ € [0, :rri-{”}, then @ = sec™'x
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If cosece = x, @ e[—zf , %] {0}, then find @ = cosec™'x
sin”! (sinx)=x ¥ x € [—E ,E]
27y

cos '(cos x) = x ¥ x €[0, 7]

-1 = -2 F
tan (tanx)-xVxe( 2,2)

cot™ (cotx) =x V¥ x €(0, m)

sec (secx)=x ¥V x € [0,7] — {g}

cosec™ (cosec x) =x V x E[—g ,%]- {0}
sin (sin'x)=x V¥ x € [-1, 1]

cos (cos™' x) =x V¥ x € [-1, 1]

tan (tan”'x)=x ¥ x e R
cot(cot'x)=x V¥ x e R

sec(sec'x)=x ¥ x e R—(-1,1)

cosec (cosec”' x)=xV xe R—(-1, 1)

sin”! x= oosec"(i)'\f x € [-1,1]
tan~'x = cot™ (1/%) ¥ x>0
sec'x=cos™ (1/x), ¥ |x] = 1

sin”'(=x) = — sin”' x ¥xe [-1, 1]

tan”'(-x) =—tan"'x ¥ xe R
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cosec(—x) =—cosec'x V |x| > 1
cos™' (-x)=m—cos'x V¥ x € [-1, 1]
cot'(-x)=n—cot'xV¥ xeR
sec(—x)=m—-sec' xV [x =1

n

sin"! X + cos71X = 2:X €[-1,1]

tan"x+cot‘1x=§VxeR

k(3
sec™' x + cosec”'x = SV IK=1

-1 Xty

tan s ifxy<1
T+ tan_I% ifxy>1;x>0
tan~'x + tan”'y = y>0
= 1 XY, ;
m + tan i ifxy>1;x<0
y<0
1 X=y 3 -
tan e if xy>-1
-1 Xy 1
1 1 T+ tan ramr ifxy<-1;x>0
tan™ x - tan” y= y<0
= o e A =
T + tan e ifxy<—-1;x<0
y>0
2x
2tan”" x=tan™' (1 — ) <1
2
2tan”! x=sin™' (1 +J;2)|x| =1,
2tan”'x = cos-!(l- xz), xZ0.
1+x2
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. sin'x £ sin"ly= sin”' (x /1= 52 + W1— x?)

cos 'x £ cos™'y = cos( xyFVI — x2,/1 — y?)

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1. Write the principal value of
(i sin™ (— “?) (i)  cos”(V3/2)
(iii) tan-’(— %) (iv) cosec (-2)
(v) oot (%) (vi) sec” (-2).
2. What is the value of the following functions (using principal value)
0w @@ m (D -ws(d
(iiiy  tan™' (1) — cot” (-1) (iv) cosec™ (V2)+ sec™'(v2)

(v) tan”' (1) +cot” (1) +sin”' (1).(vi)  sin™ (sin %r)

5 3
(vii) tan™ (tan ?”) (viii) cosec™ (cosec TH)

3. Iftan” x+tan'y= 4?“. find cot” x + cot™y.
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SHORT ANSWER TYPE QUESTIONS (2 MARKS)
4. Find the value of the following
(i) sin™ [—ﬂ] +cos™ (—l) +tan™ [- 1 ]
2 2 3

(i) sin™ (smzs—“)wos-l[msﬂ)

o

(iv) tan™ (tan -'%t) +cos™! (cos'%t]

5. Simplify
sinx
1+cosx

(i) tan™ [

(i) cot” [ J‘_] x<—1
x -1
(iii) cos {oos'l [?)ar%}

(iv) tan [%cus" [;%—J]

6. Simplify : sin”' I .
el { 2 T4 4
4 2 7 1

7. Provethat: tan™' = +tan'——=tan™'=.
1 24 2

8. Provethat:  tan Iﬁ—tan"'(—m_")zi.m,n:aa
n m+n 4

9. Prove that:  tan™' {M} = tan' (ﬂ]_x
bcosx+asinx b

10. Evaluate : tan™ [Zc{)s(Zsin" %)]

22 [Class XII : Maths]




1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

1+cosx + vl1-cosx| =1

" =1
Showthat: 1an™" | rvess — vieosx|

+§;xe[0,n]

Prove that :

~1(_cosx \ -1 ’1+cos )=£ x € (0, n/2).
an (1—sin ) cof ( 1-cos 4
- x = a1 E o —1fv¥a*-x*?
Prove that tan (ﬁ)—sm L =cos (— = ).

prove that:

cot™ [2 tan (603_1 = )]Man"1 [2 tan (sm‘1 %)] “tan™ (%)

Prove that:

_,| Vi+xZ+Vi-x ) CDS
Vi+xZ—1-x% 4 2

-].xZ

Solve:
cot™? 2x+ cot™ 3x =§

Prove that:

S (] - ()] 25

2
-1 (*%-1 _1(—2x\ _2m
Solve for x, cos 1( )+tan 1( =) =—
x241 1-x 3

: =it 2 U T
Prove that: tan 3+tan 5—l-tzm 7+tan ==

Solve for x, tan(cos™* x) = sin(tan™*2); x>0
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21.

23.

25.

26.

27.

28.

29,

If y = cot1(v/cosx) — tan~2(v/cosx), then prove that sin y = tan? (g)

Prove that:

cot [tan'lx + tan™! G)] +cosT1(1—2x%) +cos™1(2x2 - 1) =m,x >0

Prove that:

tan~1 (ﬂ'b ) + tan—1 (_’ii) + tan~! (ﬂ) = Owherea, b,c>0
1+ab 1+be S

Iftan~* @ + tan~' b + tan~* ¢ = m,then
prove thata + b + c = abc
fcos™x +cos 'y +cos™'z=m, prove that x> + y2 + z2 + 2xyz =1

[Hint: Let cos™ x =A, cos™*y =B,cos™*z=CthenA+B+C=morA +B
= nr-c take cos on both the sides].

If tan™1 (ﬁ) +tan~1 ﬁ) 4+ tan? (m) =tan"lp

then find the value of .
2
If (tan™ x)? + (cot™* x)? = - then find x.

If sin[cot™ (x + 1)] = cos(tan™1 x), then find x.

Solve the following for x

(i) sin"'(6x) + sin'l(ﬁ\ﬁx) = _’_;

=1:

(i) sin"lx +sin™}(1-x)=cos™x

@ s () s (2) 3

(iv) sin™? G)-i-r:os‘l = E
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30.

3.

32.

33.

1 1

- X -~
If cos = + cos

w e

= a,then prove that
9x2-12xycos « +4y? = 365sin® «

Prove that; tan™! [%] + tan™? E tan Q}] =0

. -1 L1 |2V -113 -11)|l_=
Prove that: cot [cot(sm . + cos 2 + cos Ji)] = =

Prove that: 2 tan™! ( /a;btanf) =cos™?! (M)
a+b 2 a+bcosx

Prove that: 2tan™*[tan /2 tan /2] = cos™* [M

1+cos @ cos

ANSWERS

w-%  Gr  @T wmT @y w
@io (ii) '3—” (iii) — E (iv}g
oY (vi) E (vil) =X (Viii) %
/5
% (ii) (iii) 1 (iv) ©
1 o _1 P J‘ﬁ—:}
(|)E (i) t—sec™" x (iii) =1 (iv) T
x+=

4
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b Koy
9. 1 10. 3 12 tan;=2 V3
V5 rr
14, = 16. 1 18, tanE—2-—v'§
20. % 24, Hint: Lettanla =«
tan*bh=g
tan"lc =y
Thengivena+f+y=m
a+pf=m—y
Take tangent on both sides
tan(a+ﬁ)=tan(ﬂ:— y)
n
26. e}—m 27. X=-1
28 X = :
’ 2
; — =0l
29, (i) X=-1 (ii) X = 0,2
(i) x=13 (iv) x =1
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