INVERSE TRIGONOMETRY

INTRODUCTION

Itis known that trigonometric functions are not bijective function, and thus they do not have inverse function.
However, trigonometric functions can be converted to bijective functions by restricting their domains. For
example, function f(x) = sin x is not a one-to-one function from —o to +o0 a and has no inverse function. This
can be seen on the figure. However, it is a bijective function from -n/2 to + n/2, and thus f(x) has inverse

function in thisrange.

sin X

1

N+

=1

Hence, to find inverse of a trigonometric function we restrict their domain to convert trigonometric
functions into one-one function according to graph given below.

GRAPHS OF INVERSE TRIGONOMETRIC FUNCTIONS

sing = X = @= sintx, where ¢ e{—
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cos 9 =X = g =costx, where g [0, n]and xe[-1, 1]
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Note : cos™ x is a decreasing function in [-1, 1]

tan g =X = g =tan x where g e (_g,gJandx e (~o0, )

y=tan X y: X

_—y=tan1x
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Note : tan™! x is an increasing function in R.
cotp =x= g =cotlx where g ¢ (0, r)and X € (—o0, o)
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Note : tan™! x is an decreasing function in R.

T

cosecp =X = @ =cosecx where g e {_E

,OJU[Q g} and X € (o, -1]U[1, ©)

y ')
L Y=C0sec X
\
\

\
\ y: X

\,

1 1 y=sinx

,."" \\\ 'TE/ 2

Note : cosec™ x is a decreasing function in (—wo, —1]. It also decreases in [1, «)

T T
sec p =X = @ =sec™x here g {O’EJU(?“} andx e (- o0, -1]U[1, »)
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y
/Y= X
T .
/2 i
,// /" _1
1 / y=sec "~ X
-1 1 1 w2 m X
S -l
’ { y=sec x
Note : sec™ x is an increasing function in (-, —1]. It also increases in [1, «)
Principal Values & Domains of Inverse Trigonometric/Circular Functions:
Function Domain Range
& — cin-1 T T
y =sin"tx where -1<x<1 _ESVSE
& y=cos'x where ~-1<x<1 O<y<n
s s
& y=tan'x where xeR <Y<
& - -1 s s
y = cosec!x where x<-1lorx=1 —ESysE,y;tO
s
& y=sec!xwhere x<-lorx>1 OSySn,y;tE
y = cot'x where X € R O<y<mn

TYPE - 1 PROBLEMS BASED ON WRITING RANGE OTHER THAN PRINCIPAL BRANCH

ILLUSTRATIONS

1. Write the range of one branch of sin~! x, other than principal branch.

x 3n
Ans. 2" o

2. Can range of cos™ x, be taken as [2r, 3n] other than the principal branch.
Ans. Yes
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PRACTICE QUESTIONS
1.  Write the range of one branch of cos=x, other than Principal Branch.

3r 5

2. Canrange of sin”'x be taken as BT%} other than the principal branch?
3. Write the principal value branch of tan-* x.
4, Is the function sec™ x, is defined at x = 0.
5.  Write the range of one branch of cot™x, other than Principal Branch.
6.  Write the range of two more branches of cosecx, other than Principal Branch.
ANSWERS

_rr m 3 {7} L —{-7}
1. [r,2n] 2.Yes 3. 2D 4.No 5.(m,2n) 6. ) , )

TYPE - 2 PROBLEMS BASED ON PRINCIPAL BRANCH OF INVERSE TRIGONOMETRIC FUNCTIONS

ILLUSTRATIONS

(B (nE)_m m (_mm
1. Sin 2 = sin 3 —3a33e 2’

PRACTICE QUESTIONS
1. Find the principal value of the following:

(1 41
i. sin [EJ ij. COS (EJ iii. tan~ (4/3) iv. cosec® (-2)  v.tan!(-1)

R G I U R G 0 . (B
vio sin™ | 7o Vil sinTh | T viii. tan~— _ﬁ ix. cosec™ (1)  x.cos~ 5

xi. cot! (_ \/§) xii. cot™? [—\%] xiii. sec! (— \/E) xiv. cos™t (-1)

ANSWERS

1. i. /6 ii. ©/3 iii. —m/3 Vi. —n/6 V. —t/4 Vi. —n/6 Vii. —nt/3
viii. —nt/6 iX. —7/2 X. 5n/6 Xi. bn/6 xii. 2n/3 xiii. 3n/4 Xiv. 1
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TYPE-3 PROBLEMS BASED ON SIMPLYFYING SUM OR DIFFERENCE OF TWO OR MORE INVERSE

FUNCTIONS USING PRINCIPAL BRANCH

1
1. Using the principal value, evaluate the following: tan=* 1 + sin—l(—EJ

1 T m
Sol. tan™t1+sin™ (——J Range of the principal value of tan~t is (—E >

2
branch of sintis [_E,E} )
2 2
T T T W
Lettan~t 1 =0, thentan 6 =1 =tan " =0= 7€ (—EEJ
T
6

1 1
Again, let sin—l(—EJ = ¢, thensin ¢ = 5 =—sin

oo -_1(_1J__£
.¢——6:>S|n 2)7 7%

_ 1 T T) ©# @wn 3n-2n =®
So, tant 1 + sin~! ) :e+¢:z+ —— === = — = —

1 1

2. Find the value of cos™ (EJ + 2 sin™? (EJ )

J and range of the principal value

Sol. Range of the principal value branch of cos™ is [0, n] and range of the pricipal value branch of sin| is

53

1 1
Let cos?! (EJ =9, thecos 0 = > = cos

Aqain, | ._{l}_ hensing = + = sin®
gain, let sin 5 = ¢, thensin ¢ = > —Sln6
el [_EE}N _1@ 2._1@_ I .
..¢—6e 2az.ow,cos 2+S|n 2—9+ ¢—3+3—3.
o) rzem ()65
Hence, the value of cos 5 + 2 sin 5 is 3
PRACTICE QUESTIONS
1. Evaluate following by using principle values
i. tant (-1) + sec (/2) + cot™? [\1@] ii. cos™ (—;j + 2sin™t [—;} +tan=t (-3

1
lii. cot™* (_y3) + cos™* [_ﬁj + cot™ (-1)
ANSWERS
1. i. 7/3 ii. 0 . 77/3
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TYPE - 4 PROBLEMS BASEDON f* O f

(i) sin-t(sin x) = x, _g <x gg (i) cost(cos x) =x; 0<x<nm
(i) tan-!(tan x) = x; —g <X <% (iv) cot(cotx) =x; O0<x<mn
T
(v) sect(secx)=x; 0<x<m,X *o (vi) cosec(cosec x) =x; X =0, _g <x gg

ILLUSTRATIONS

g 3m) 2 ..2_716[_2 E}
1. sin 5 —5. "5 )

2. sin™?! (tan %} =sint4/3 is not defined as \/§ ¢[-11] = domain of sin~1 x.

3 cos 1= (:039—7-c =cos? COS[TE-FEJ =cos? —COSE = cos™? COS[TE—EJ = cos! (:037—7-c :7_7'C
' 8 8 8 8 8 8

( %" < [0, x] but %" <o, n]J

-1 11 ll ll - -1
4. cos |COS | 74| is meaningless as cos™| 75 10 | s not defined. Eg[—l,l]zdomaln of cos™ x

T int _qin & e o T T
5. sin~sinl == 11=sin™| =sin= |=sin"{sin— |=——
( [ BD [ 8j [ 8j 8
6. tan™ [tan7—nj—tan‘1 (tan[n+£D:tan [tan jzz [Note thate(— J bute(_” ”D
6 6 6 6" 6 2'2 6 2’2
cot™ COt[—EJ =cot™ —cot[ﬁj cot™ cot n—— =cot™ 6” 6_”_
7 7 ;

7.
PRACTICE QUESTIONS
1. Find the principal value for the following :
) T 2 . 3
i. sin1 [sm Zj ii. tan™1 (tan EJ iii. cos™® (COS ;) iv. sin~? (sm ?J
in-1 (sin 3—”} i -1 (cos B—”J i -1 (tan 7—”} -1 (Cos 7—”}
V. sin 4 vi. cos 5 vii. tan 5 viii. cos 5
S5r Ar 5 2
ix. cos™! (COS TJ X. cos™ (COS ?J xi. tan™! (tan gj xii. tan™1 (tan ;j

ot on()) oo () v (5] oo o)
xvii. sec? [\E sin[_zﬂjj il cos-1 (;Sm (;jj
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2. Find sin (sin x) in the following cases
T 37w 37 5r -3r -7
i. X€l 5 i. X€ - iii. X§—F "
2 2 2 2 2 2
3. Find cos (cos x) in the following cases
i XE(—%,O) ii. xe(r,2r) iii. xe(27,3r)
4, Find tan (tan x) in the following cases
T 37w 37 5r -3r -7
i. Xe| ii. X€ —»— iii. X§——
2 2 2 2 2 2
ANSWERS
1. i. 716 ii. /3 ii. 2713 iv.2 /5 V. Tl4 vi. 716 vii. 7/6 Viil. 5716
iX.3x/14 Xx.27/3 Xi.— /6 Xil.—7/3 Xiii.57/6 Xiv.3x/4 Xv.—7xl4 Xxvi.—rxl/2
XVii. 3714 xviii. 2713
2. i.t—X il.=2n+X iii.—nt—=X 3. I.—X ii.2n—=X ii.-2n+X 4.i.X—-n ii.-2n+X

i+ X

TYPE - 5 PROBLEMS BASED ON SIMPLFYING INVERSE TRIGONOMETRIC FUNCTIONS APPEARING AS
ANGLE OF TRIGONOMETRIC FUNCTIONS

PROPERTY-1

(i)

(i)
(iii)

(iv) cot?(—x) = — cottx,

sin‘t(-x) = —sintx,-1<x<1
Proof: Letsint(—x) =6

= sin 6 = —x

= X =-—-sin 6 =sin (-0)

= sintx=-0

= 0 = —sint x

= sin ! (—x) = —=sin~! x
tan'(-x) = -tanx,x e R
cost(—x)=m—-cos'x,-1<x<1
Proof: Letcos?(—x) =6

= -X=cos 0

= X = — c0S 0 = cos (n—0)

= cost x = -0

= 0 = —cos™? x

= cos™? (=x) = m —cos™ x
X eR

PROPERTY-2

(i)

(if)

cosec(x) = sin7(1/x), [x|>1
Proof : Letcosec'x =0

= 1/x=sin 6

=0 (as 0 € [-n/2, n/2])

sectx =cos? {1/x}, [x|>1

o =1<x<1
-1<-sin6<1
-1<sin6<1
/2 <0 <72
-n/2 < -0 < /2
Hence Proved.

o =1<x<1
-1<-cos6<1=-1<cosH<1
0<0<m

-1<-0<0

T-n<n—-0<m+0

0<n06<m Hence Proved.

= sin7}(1/x) = sin (sin 0)
= cosecx

tan1(1/x), x>0
n+tant(1/x), x<0

(iii) cotx = {
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PROPERTY-3
(i) sin"'x+costx =g, -1<x<1

Proof: LetA =sin*x and B = cosx

= sin A=xand cos B =x = sinA=cos B
= sin A = sin (/2 — B)
= A=7/2 — B, because Aand /2 — B € [-n/2, ©/2] = A+ B =n/2.

Similarly, we can prove
. T
(i) tantx + cot? =5 X¢€ R
T
(i) cosectx + sectx :5’ |x| >1

PROPERTY-4

(i) sin(cos?x) =cos (sin"t x) =41~ X2, —1<x<1

1
(i)  tan (cot! x) = cot (tan-! x) =3 X € R, x#0

X
(iif) cosec (sec™ x) = sec (cosec?x) = | | x| >1
x? -1
ILLUSTRATIONS
2
1. a. sinjcos” ( =sin | sin™ EJ :ﬁ:&
S ) )

|

2 2
and cos (sin -1 ED = CO0S {Cos 1—[— =
3 3
b. sin™ =cos™ 1—[% (ﬁJ
4 4

and cos™ sm‘ﬂ/l ( 289 - ZZSJ_ sin‘{%}

2. Evalaute:

)  afor(])
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3
Sol. a. sin(Zsin ‘l[gD = sin 26, where 0 = sin! (EJ
=2 sind coso = 2 sin| sin ‘{ﬁj cos| sin ‘{ﬁj
S) )
3 |, (3Y 3 4 24
= ng 1‘(5} ( *€0s (Sin ™x) = v1-X for|x|<1) = 2><5><§:2_5

a2 2 2
b. cos | 2C0S 5 = cos 20, where 0 = cos™! 5 =2co0s?20-1, cose=§
_ (3}2_11_ _8-25_ 17
~ 5 25 25 25
3. Prove that:
a sin ! _E __r b cost SIN X + COS X =X—£,£SXS5—E
2 3 N 4’ 4 4
. \/§ . \/§ . . T T
Sol. a. sin?—-—|==sin| —|==sin?|sin=|=-=
oL a 2 2 ( 3} 3
_ _ cos sin X + C0s X E<x<5—n
b. Given expression = —\/E !

cos‘{%sin X +%cos xj =cos™ [sin %sin X +cos%cos xj, 0<x —Es i

4
cos™ cos[x—ﬁj X—2e[0,n]=x—=
4 4 4

- &J cosec‘l[lJr Vx

: cos™ +
4. Find the value of a. {lJM/; 1—&

Sol. a. cos ‘{L\/\/:J + cosec‘l[itg} 1>x>0.= cos‘l[;\/\/gJ + sin ‘{i; \/@J

( cosec™ t=sin" [j|t|>1}:g ( cos™ X +sin~ x——|x|<1}

T
b. cos(sec™ x + cosec™ x) = cos (EJ

J, 1>x>0.b.cos (sectx+cosectx),|x|>1.
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5. Prove that:

a. 2sintx=sin-1 (2X1/1_X2 ) ||

IA
N"“

c. 2coslx=sin-1 (2x\/1—x2 ) forizﬁ x<1.

Sol. a. Letsin—lxzesothatxzsine,gﬁeﬁg
1 1 1 1 .
<— -—— — ——<8inH<
When | x | \/—,thenwe have \/E <X< \/E = \/E
T T T T T T
“Tcp<t L P ~T<29<t
= T4, ( 2 ZJ -2 2

b. 2costx=cos™?(2x?-

1
2

1),1>x>0.

Now, sin ™ (Zxxll—xz) =sin™ (2 sin By/1-sin’ 9)=Sin‘1 (2 sin 6 cos 6) (For ‘%Seﬁg"mezoj

=sin™! (sin 2 0) =2 0 = 2 sin~! x, as desired.
b. Letcostx=0sothatx=co0os0,0<0<m.

|

When 1>x>0, thenwe have cos6>0 = 0<0< (-

2

0<b<n) =0<2<m.

Now, cos™ (2 x> — 1) = cos™ (2 cos? 0 — 1) = cos™ (cos 2 0) = 2 cos™ x, as desired.

c. Letcos?x=0,thenx=cos0and®el0,n]

T
When \/—SX 1 then \/—§C059<1 :>0<9<Z =0<2n

Hence sin 2 0 = 2 sin 6 cos 0 = 2 sin (cos™ x) cos 0 = 2(1/1_)(2),(

= sin 20 = 2xV/1-x?> = 20 =sin! (Zx«/l—xz)
— 2cos! x = sin~? (ZX\/l— XZ)

PRACTICE QUESTIONS

1. a. Findthe value of: sin ‘1(_%J

c. Find the value of: tan(cos'l(%n

2. Find the value of :

a. cos [0031[_;@} +ZJ b. sin (Z—sinl( 3
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b. Find the value of: COS 1[Cos?j
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3. a. Find the values of (i) tan-! (tan 5) (ii) sin(Z COt_l[_%jJ .

b. P that: COS(Sin_l[Ej-i-COt_l[EjJ—L
. rove that. 5 > = 5\/@ )
(.. 4
4. (i) 3'”(23"‘ [—gn (ii) sin(Zcos‘l(—%B (iii) sin(Ssin‘l[ED (iv) cos[sin‘%mos‘lﬂ

} 5
5. a. Provethat: COS l(cos[?nﬁzg.

b. Simplify the following :

. ._{M}i<x<£ 13 cosx + 4 sinx
i. sin 2 ' 4 ii. cos 5 5
i eip=l i COS X + E sin x
iii. sin 13 13
6. a. Prove that:
(i) 2cos™ x=2m—cos?(2x?—1)for—1<x<0.

1
(i) 2sint x = 7 — sin™ (gx,/l_ 2 ) for 77 <x=<1.

1
(ili) 2sin x = — 7t — sin (gx,/l_ N ) for-1<xs-j.

1
b. (i) Show that: sec™ ( J =2costx,0<x<1,Xx ¢i.

2x% -1 2
ii) sec(tan x) = /2 forallx e R i) cosec(cot? x) = 2 forallx e R
x°+1 X +1

(iv)sectx=tan™ \/y2 1 forx>1 (v) tan-t x=sec™ /1, x2 forx>0.

ANSWERS
3n 5n E

1. a. Z b. 6 C. g
2. a %sin™t (x/a) b. % tan™! (ax)

120 6
3. @®M5-2n ()~ 55 ®) 5@=R.H.S.

24 24 118 15 -7
4. () —=— (i) === (i) —=— (iv)u
25 25 125 16
5. b.i.x+n/4 ii. sin"lx —sin~t /x iii. x + tan-! 5/12
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TYPE - 6 PROBLEMS BASED ON SIMPLYFYING INVERSE TRIGONMOETRIC FUNCTION WHEN ANGLE IS

TRIGONMOETRIC FUNCTION

1. Write the given function in the simplest form: tan‘l(l CO_SX J 3n
—Ssin X

cos? X —sin? X
Sol tan‘l[ cosx j—tan‘1 2 2
1-sinx C0S

X ., X XX
2§+sm2——25ln—cos—

X . ,X X . X
cos® = —sin?Z || cos= —sin = X, o X
COS— +sin

tan-! 2 2 2 2

> —tan| —2 2 |_tan”
X . X X . X
cos— —sin = cos— —sin =
[ 2 Zj Z

X
1+tan—

1—tan5
2

3

Notethat—3—7t<x<£<:>—3—7t<£<E<:>—E<£+§<E — tan™| tan
4 2 4 2 4 2 2

4 cosx T
Write the given function in the simplest form Y =tan J X e (0, —J

+

A X
N
N | X

2.

1+sin X

COSX sin[;r—xj ZSin[Z—Xj/ZCO{Z—XJ/Z
Sol. y=tan1(l+sinXJ e y=tan™ R ie y=tan" ~
1+ cos{z—xj 2co§[2—xj/2

25in[ﬂ—xjcos{ﬂ—xj sin [ﬂ—
y =tan? 4 2 4 2 . 4

3
y = tan 2
20082 £ X cos | - X
4 2 4 2
y=tan1tan(%—§J ie yzg—g For0<x<%,—%<—x<0:—%<—§<0:0<%—§<%
PRACTICE QUESTIONS

1. Simplify the following :

1-cosx
i_tan—l[ j|,0<X<7Z'

. < &
sin X 2
sin x _1(1+sinx Vs
-1 xe| 0, iy tan xe|0,—
lil. tan [l+cosx} ( J V. ( COS X J ( 2}
i tan-. { COS X :l X e (—ﬂ' ﬂ)
’ VI @ inx | 22

r\>|>1

o
r\>|>1

v.tan"(secx +tanx) X € (
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vii. cot™?

— C0S X
ix. tan™! \/ O<x<m
) 1+ cos x ’

_ . JL1+cos x + /1 cos x 0oy
XTIt A - cos x — J1-cosx |
J1+5sin X + 4/1-sin x e
xiii. cot™ . — |, 0<x<=
JL+sinx —/1-sin x
CoSX—sSinX | —z
xv.tan™t | ————— 7<X<*
cosx+sinx | 4 4

. [sin x+cosx}

XVii. y =sin { ﬁ

XiX y:Sinl{@SlnX-l‘COSX}
: 2
ANSWERS
L X X
. l. 2 Il. 4 2
. oTox
VII. Z_E VI, X
X|| 4 5 XIII. 2
svii. =+ x sviil. ==X or x=Z%
v " 4

1-cos2x pa
viii. tan™t Ttcosox | 0<x< Y
4| [1-=sin X Vi3
tan™ - xel|l0, —
X { 1+sin XJ © ( 2 J

3 . JL1+cos X +4/1-cos x Xe(ﬂ' 37r)
Xil. tan J1+cosx —1-cosx | 2 2
1+sinx +4/1-sinx
xiv. cot~1 y y Zax<n
Ji+sinx —fi=sinx [ 2
- tan COSX—SINX
XV cosx+sinx ) *<€(0.7)
Ly —cos? SinX +CoS X
xviii. ¥ = —
J2
XX. 3
1 & 7[+X . X
i, — iv&v., —+— vi. ———
2 4" 2 4 2
X2 T X T X
iX. X7 Xi. 5
T X T y oz X57r X
XiV. ===  XV. —— XVi. ——X,——
272 4 4 4

. T -1
XIX. —+X XX. X+tan —

6

TYPE -7 PROBLEMS BASED ON SIMPLYING INVERSE TRIGONOMETRIC FUNCTIONS USING SUBSTITUTION

ILLUSTRATIONS

1. Prove that: tan™
{\/1+ X ++/1-X

Sol. Letcostx=0sothatx=cos®and0<0<n.

an [\/1+x Vi- x] tanl[\/1+cose—\/1—cose

V1+cos0 ++/1-cos 0 -

1+ X ++4/1-X

:_—Ecos‘1 X,-1<x<1

\/ECOSQ—\ESMQ
] tan ™ 2 2

\/Ecosghﬁsin%

(-+ 1+ cos 0=2cos? (06/2) and 1 — cos 0 = 2 sin?(6/2))

L ST n_0)_m_8 n.n 6 7w @m 1
= ey [T (ta”[4—2D=4—2 [Oéeénczz———Z——j:Z—Ecos‘lx_

0 .
COS—+Sin—
2 2
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PRACTICE QUESTIONS
1. Simplify the following :

L1+ %% -1 Ll VIEx?E 41
i. y =tan 1()( X % 0. i tan T , X#0
oo VX -1 _ g VI+X+1
iii. tan , X#0 iy tan"| ———|,x=0
Ll NVL+x -1
v. an [ X" J *0 vi.y=tan—1(\/1+X2_x)
vii. y = cot (Ve x* + x) Vil y = tan-L{¥1r +x7)
4 2x 4 2a* . 4 2x
ix y=tan™ = tan . y=sin
ix. Y 1—X2j x. Y [1—&“} xi. Y [1+X2j
- 2X l_X2 -1 1_X2n
v =cost . ,1 . y=cos
xii. Y 1+X2j xiii. y=cos (1+X2J Xiv. [1+X2”
- [1-x° L(3x—-x3
xy. Y =sin 12 XVi. y:sin’l(Sx—4x3) xvii. Y =tan 1_3x2

xviii. y=cos™ (2x«/1— x> )
2 _ _ _y2 _ _
i y=sind|X¥iox ) -1 A1 o yocos X¥iex ) 2L 1
' V2o )2 V2 ' V2o )

V202
xxi.y=sin*1(x\/1__x_\/;(\/§) XXii. y=cos{\/§j

y—tan’l VI4+X+v1-X . yzcofl —"1+X2+1_X2
XXiii. XX XXiVv. m—\/l—_xz
. VI+X+A1=X
xxy. Y =:sIn 2 XXVI. y=COSfl(1—2X2)
1- . 4 [1=X
xxvii. tan™ ﬁ XXViil. y:SIn|:2tan 1( 1+XJ:|
2. Simply the following :
o X a4 X
i, y=tan ( az_XZJ,—a<x<a jj. y=sin [az+x2]
y—cosl[—x J y tanl[—x J
i, ¥~ iv. Y7
va’ +x* a++a® —x?
Ll V1+a’x? -1 _ 4 ja=x
v. y=tan7| —— vi. y=tan ,—a<x<a
ax a+ X
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ANSWERS

. .o 1 . tant4/x . 7T tantyx  tantx" .
1. i. Y2tan™1 x i. - —= tan"1x iii. ——— iv. —— V. vi. ¥4 cot~1x
2 2 2 2 2 2
.. cot™tx .. 7w cottx" . » » . »
Vil. 2 viil. ER— iX. 2 tan—tx X. 2tan™t (&%) Xi. 2 tan=tx
Xii. > -2 tan~1x xiii. 2tan—1x Xiv. 2tan~1 x" XV. o —2tan1x  xvi. 3sin~1x
xvii. 3 tan~1 x xviii. = — 2sin7l  xix. 7 +sinlx  xx. i sin~1 x xXi. sin"Ix —sin™1 /x

xXii. ¥5 cos™ x

xxvii. 1/4 cos™ x xxviii. ,/1_ x?

2. i.sin"i(x/a) ii.tan"i(x/a) iii. cot}(x/a) iv.YesinI(x/a) v.% tanl(ax) vi.Y%2 cosi(x/a)

or 1 oo 1 4., r 1 4 . .
XXIII.Z"‘ECOS X XXiV. Z+ECOS X" XXV. Z_ECOS X xxvi. 2sin1x

TYPE - 8 PROBLEMS BASED ON SUM AND DIFFERNCE OF TWO SAME INVERSE TRIGONOMETRIC

FUNCTIONS

IDENTITIES OF ADDITION AND SUBTRACTION:

A. (i) sin-lx+sin-lyzsin-l(x\/l—y2 +yy1- X2 ),XZO,VZO&(X”YZ)Sl

:ﬁ—Sin'l(x\/l—yz Fyy1- % ),XZO,yZO&x2+y221

Proof : Let A=sin™! x and B = sin~y where x, y < [0, 1].

sin (A+B)=x 41-y2 +y J1_y2 = sin?sin (A+B)=sin? (Xx/l— y? +yyl- X2 )

A +B, for0<A+B<n/2 sintx+sinly x2+y?<1
= sin? 1-vy? 1_2):{ - _ K
(X\/ y +y\/ X n—(sintx+sinty), x> +y? >1

(ii)

(i)

(iv)

v)

(Vi)

n—(A+B)forn/2<A+B<n

sin~x — sin~ly = sin* (Xx/l— y? — y\/]_— x? ) X,y € [0, 1]
cos?t x + costy = cos? (xy—\/l—xzwll— yz) X,y € [0, 1]

cos™ (xy+\/1—x21/1—y2);0£ x<y<1
cosx — cosly =
—cos’l(xy+ V1-x2 \ll—yz) 0<y<x<1

nl2 if X,y>0&xy=1
-n/2 if X,y<0&xy=1

tan—l(uj
tan-ix + tan-ly = 1=y

n+tan‘1(x+yj
1-xy

if X,y>0&xy<1

f X,y>0&xy>1

yJ,sz,yzO

-1 -1y — -1
tan-x — tan-ly = tan (“Xy
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ILLUSTRATIONS

(3 . (5 . 43 5 5 3\’
1. sin~|=|+siIn"| — |=sin"| =, ]1-| — | +—,/1-| =
5 13 5 13 13 5

ol b (28

- _cos| 24 \/25_9 N289-64) _003—1(ﬁ+£-EJ:—003‘{8_4)
85 5 17 85

-1 3 -1 8 - —1 8—4
3. Prove that: sin 5 + sin 17 = coS 85

Sol. LH.S.= 1(3J+ —1 —sm‘1§ | = 1_(§J2
ol. sin 5 sin 17 5 17 2

(3 15 8 4) . (13 3 13’
= sin 1(—><———><— =sin 1(£J=COS ! 1—(@} (-.-sin‘lx:cos‘1 V1-x2 forOSxSl)

5 17 17 5

_ COS

L[ 4/(85) —(13)°  cos-t \7225-169 _ cost \7056 _COS_1(8_4J
85 - 85 - 85 |

85
-1 17— -1 2+3 — -1 — 11 = 2_3_71
4, tan™ 2 +tan™ 3 = + tan 1-2x3 =n+tan™ (-1) =t —tan 1—71—4— 4
PRACTICE QUESTIONS
1. Prove the following :
.43 . .8 . ,717 . 4(3) . 48 (36
i sint=+sint—=sint— i sin 1(—J+sm 1(—J=cos 1(—}
: 5 17 85 - 5 17 85
cos’1£+cos’1g—cos*1§ : -1 (E) - [§J — ainl (@)
iii. 5 13- 65 iv. cos™ | 5 | +sinTt [ ] = sinTt |
1 (2 S4(1) _ 4 (L : (3 () _
v. tan™?! [11) + tan™1 [24j = tan™! (2) vi. tan™1 (5) + tan™1 (‘J =7

1 1 1 T 1 1 1 1
i -1 = a2t ) o 2 = B [t Y al=] =
VIl. tan (2] + tan (5) + tan (8] = 4 VIil. tan (5} + tan (7J + tan (3J + tan (8 =
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3 7

Csint |2 s tant [ 2] = ant 27 i _1@) _1(1j_ -_1@
XI1. SIn 5 + tan 5 =tan 171 XIl. COS 65 + 2 tan 5 = Sin 5

o 1) 2 3] - 5 o () o (o 3)-
Xili. sin 5 + 2 tan 3 5 X1V. SIn 13+cos 5+tan 6= ™

Show that; sin ‘1(% +sin ‘{iJ + sin‘l(EJ I
5 1 65 2

1 1 T
ix. tan7t (1) + tan~! (2) + tan"1(3) = . X. 2 tan™! (—J +tan™! (—J =

— 1_X _ l_y —X
Prove that ; tan*=— —tan* =L —sin* ——Y=X
1+Xx 1+y V1+x2 \1+y?
Prove that: tan? Y2 +tan?* Z 1 tant Y =7 jfx2 + y2+ 22 = 2,
Xr yr wr 2

TYPE - 9 PROBLEMS BASED ON SIMPLYFYING INVERSE TANGENT FUNCTIONS ON FORMULA FOR TAN

INVERSE
ILLUSTRATIONS
o . _1[a+bx x<9
1. Simplify the expression: tan b_ax | a
a b a
—+-X —+X
_1[a+bx} Lo b b_b_| . b
Sol. tan b_ax | a tan E_EX =tan 1—Ex
b b
= tan = +tan-tx {~ tan"'x + tan"'y = tan ——}
b ' 1-xy
PRACTICE QUESTIONS
1. Simplify the following :

X +.Jy X + /X (X3 4 gle
i. tan—? l:—\/_ i.tanl | T a2 jii, Y=tan™| ~——7

1—1lxy :I_—X‘O’/2 1_(ax)1/3
4x X 5x

v, y=tan™ =tan™ - :tanl[ j
iv. ¥ [1_4)(2} v. Y [1+6X2j vi. Y o
i y_tan_l ﬂ 1 2 a1 . y—tan’l a+btanx
vil. 22 _gx2 ) Vii.cot (1—x+x )+tan X iX. b atanx

acosx—bsinx | -« 7 a A

-1 ,_<X<—,—tanX>—] : — -1 X 4_&

X. tan {bcosx+asinx} 2 2'b Xi. y=tan” 5o rtan ST
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ANSWERS

1. itanlJx —tan? [y ii. tanx +tant x ii. tan™x"® +tanta¥® iv. 2 tan-t 2x
_13X 22X

v. tan~1 3x —tan™! 2x vi. tan™! 3x + tan! 2x vii. tan 1? +tan 1? viii. tan—1(x+1)

. a a . -1 -1

iX. tan—16+x x.tan—lg—x Xi. tan"5x +tan™ —

TYPE - 10 PROBLEMS BASED ON SIMPLYFYING MIXED TRIGONOMETRIC FUNCTIONS

ILLUSTRATIONS

] 1
1. Prove that: (i) CO'{%—ZCOVI 3J= 7 (ii) Sln(Ztan‘1 §J+cos(tan‘1 2x/§)=E
2><1
m - n 21) =cot{Z—tan 3
i - cot| ——2cot™3 |=cot| =—2tan™" = 2
Sol. () L.H.S. (4 J (4 3} 4 1—(1j
3
43 3
l+tanftan™ = | 14°
2x B T 43) 1 B ( 4)_ 4 1 .
+2tantx =tan? for | x|<1 —Co{_ta” j— = = =—=7=R.HS.
( 1-x° ] j 4 4 tan(Z—tan‘ljj 1—tan(tan‘lj) 1—% 1

. L1 ] 1
(i) L.H.S.= 3'”(2'[3” lgj +C0s (tan 12\/5) = sin (2 ) + cos ¢, where 0 = tan-'3, 0 = tan! 22 .
{3)
2tand 1 2tan0 ( j __\3 4 1 29,1 31 9+5 14
“Letan® sece “Trtan® /1+tan 1{;) /1+(2\@)2 310 353 15 15

1 5.2 1\ =
C2tan = |+sec /== [+ 2tanH = |==
2. Prove that: [5] [ 7 ] [8] 1

2
- _ _ . =~ 5\/7 a \/E T
Sol. seclx=tan?/y2_q forx>1, - sec [ j tan (7J -1=tan (%
1+1
—11 —11 —11_ -1 g § —11
Hence,L.H.S.=2[tan 5+tan 8j+tan 7_2tan 1_1X1 +tan 7
5 8
1 1 2x(1/3 1 1
=2tan™ = +tan" S =tan” L)z +tan" = =tan™ =
3 7 1-(1/3) 7 7
3.1
—tan?| 47|t 22 _ 1= TR,
3.1 28-3 4
1-—x=
4 7
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PRACTICE QUESTIONS
1. Prove that :

1,3 4 43 13} 17
i cos?2|=cCost=|= = i sint=+cott = | =
i. cos (2 5} = u.tan( c > 5
i 97 _9in [lj = 9 gin & iv. 2tan’11/E = cos™ a-b
8 4 3 4 3 a a+b
1 1-x _ 1-x? S [1-X| 7
-1 - = -2 -1 + cot = —
v.tan™ fx = 5 cos LH} vi. tan [ % J { % >
L(1-%° a[1-x?
vii. sin {tan l[ oy ]+COS ! [1+ N H =1 viii. cot? (ijbljmot’l (—Z{f}cot’l (—ccajal]: 0
. 1
iX. cot{tan X +tan ‘{—j} + cos'(1-2x°)+cos'(2X D =nx
X
i x*+1 i cos [tan*sin (cot* x)f] = X+l
X.sin [cot’l{cos (tan’1 x)}] = XI. T x2 12

X2 +2

TYPE - 11 PROBLEMS BASED ON SOLVING INVERSE TRIGONOMETRIC FUNCTIONS.

ILLUSTRATIONS

1. Find x if:

. 45 . 4(12) = . . . 21 .
(i) SIn 1(;}3'” 1(;}5 (i) sin ™ x+sin ™ 2x :g (iii) SIn 1(003 1§+S'n ! x}:l

Sol. (i) Given sin ‘{EJ +sin ‘{EJ - sin —{EJ - _sin —1(EJ
X X 2 X 2 X
12 .| T . 45 12 . .5 5 2
:stm(gzsm 1&)} :Y:COS[S"] 1&)} 1_[;J ( cos (sin* x) = /—l—xz,lxlﬁl)

12\ 5\
=15 % = x2=144+25=169 = x=13.

(- x=-13 does not satisfy the given equation)

T T
(i) Given sin"t x +sin"t 2x = - = sint2x= 3" sin~t x
O . T . T .
= 2X = S|n(3—5|n X) = 2X = sin cos (sin"! x) — cos 3 Sin (sin™t x)
3 1 X 3
:>2x=£x/1—x2——x :>2x+—=£\/1—xz.
2 2 2 2
o ing the two sid g, ¢ 3-x?)m 28 =3 = — 3
n squaring the two sides, we get, =—l-X")=228x°=3=x°= - =Xx=,/2
duaring T, 28 28
[ X= - /% does not satisfy the given equation]
(iii) Given sin[cos‘11+sin‘1 xJ:l =N cos’ll+sin’1x:E [0<cos‘11<nand—7E ; —n<cos‘11+sin‘1x<nj
5 5 2 - 5 2 2" 27 5 B
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PRACTICE QUESTIONS

1. Solve for x:

x-1 Xx+1
i tan? 2= ptant 2= =% i tant2x+ tant3x = &
X—2 x+2 4
x—-1 2x-1 23
iii. tan*=—— +tan* =tan" == jv. cot! x — cot! (x + 2) = —, where x > 0.
. X+1 2x+1 36 X x+2)= 12 where x
- - _l _l . - _ _ 7z- .-n
V. sm{sm 1/5+cos x}zl vi. sin"lx—-cos1x= 5 vii. cos? 5/14 =tanx
i tan1 4 + cotx = — i LY =2 tan~! sin’13—X+sin*1ﬂ—sin*1x
viii. tan cotlx = > iX. COS 1ty )~ an—x x. : c
P | - T R | PR T
xi. sin16x +sint 643 x = =5 xii, sin—(1-x)—2sin X:E

pa
xiii. 2tan’1(cos x): tan*1(2 cosec x) xiv. 2 tan™! (sin x)=tan™! (2sec x), 0 <X<E.

Xv. tan (cos™ x) = sin (cot‘l %) xvi. sin [2 cos™ {cot (2 tan™! x})] =

. — X2 2X T .
ii. 3sin? —4co0s™t + 2tan™ == xviii. tantyx?2 +x sintyx?+x+1 = =
XVii . Y 12 g xviil
af a 1 1
2. Solve the equation: COS l(xj cos™ ( J cos™ (BJ (a}|a|21,|b|21.
ANSWERS
1 4 1 12
1. i.x=iﬁ ii. x = 1/6 li.x= iv. x = /3 V.XE g Viex= s il x= o
iii.x=4 ix x=\/_ X.x=-1,0,1 xi =-1/12 Xii.x=0 xiiix=Z
viii. x . y X , 0, . . . 2
XiV.X= /4 XV.X=+ 3 xvi.x=+1, -1+ J2,1+ /2 xvii. x=1/,/3 xviii. x=0, -1
2. X =+ ab.
MIX PROBLEMS
ILLUSTRATIONS
51’ _
1. If (tant x)?+ (cott x)? = FR then find x.
5m? n T
Sol. We have (tan~! x)? + (cot™ x)? = FE Astan™l x + cott x = 5180 cotlx= 5" tan~! x

T _ 5 2 2 5 2
. (tan™! x)? + (E—tan ' Xj = % = (tan-1 x)? + (g} _2x + tantx+ (tan! x)2 = %

2
2 2 752
= 2(tan*x)? —n tan~t x = 8 4 = 2(tan~*x)? —x tan1x = 5 =16(tan~! x)? —-8ntan~! x —3n? =0
81 + 4/(-8m-2 — 4(16) (-31?)
sotantx =
2(16)

HEAD OFFICE : B-1/30, MALVIYA NAGAR PH. 26675331, 26675333, 26675334 21"
ALSO AT : H-36 B, KALKAJI PH. : 26228900, 40601840 AND E-555, 1ST FLOOR, NEAR RAMPHAL CHOWK, SEC-7 DWARKA PH. 9560088728-29



8n++/641° +192n*  8m ++/2567> 8n+tlbn 24n -8t 3n =©

:>tan_1X: = :>tan_1X: = ’ =

1+

32 32 32 32 4 4
T T
x=—tanz,—tan 2 [-- tan(m — 6) = — tan 0] = x=-1, Hence x = -1.
% lcost @) stan BoLoost _2b
2. Prove that tan 2" 7 b 1 2 b 3
1  a 1-tan®
Sol. Put =€0s™ == Given expression = tan T10]+tan (E— OJ l+tan9
2 b 4 4 1-tan® 1+tan 0
_ (1+tan6)*+(1-tan0)® 2+2tan’H _ l+tan®0)_ 2 2
~ (1-tan®)(1+tand)  1-tan*®  |1-tan’6) cos2p a
b
1  _a oy a 2b
" —=C0ST —=0 =C0S —=20 =Cc0s20=—|= — =
[ 2" b b} a - RHS
3. Ifsinlx+sinly+sin!z=r, prove that xy/1—x? + y\/l—yz +741-7% = 2XyZ -
Sol. Letsintx=a,sinfy=Bandsintz=y s.X=sino,y=sinBand z=siny
LHS = x4/1-x? +y\/1_y2 +2y1—2% =sin a cos o + sin B cos B + sin y cos y
= %(2 Sino. cos a +2 sin B sin B +2sinycos y) = %(sin 20 sin 2 + sin 2y) %[(sin 20 + sin 2B) + sin 2y)
1),. 20+2pB 20— 2P . 1
= —| 2sin > cos +2sinycosy | = > [2sin (o + B) cos (o — B) 2y) + sin y coS )
=E[Zsinycos(a—B)+23inyc03y) [v a+B+y=m]
= sin y [cos (a—p) + cos 7]
=sin y [cos (a— B) — cos (m + v)] [-cosO6=cos(n—0)]
=sin y [cos (o — B) — cos (o + B)] [ca+B+y=mn]
=sin y [2 sin a sin B] =2 sina sin B sin y = 2xyz = RHS. Hence, proved.
MISCELLANEOUS QUESTIONS
1.  Prove: cot™ 2tan( + tan? 2tan£sin1 8] = tan-? (300)
) 17 161
1+ x> —v1-x
-1 2 — qin2
2. Iftan { \/—X} B then prove that x2 = sin? .
—x r 1 _
3.  Prove: { \/Tx} Z—ECOSlX,O< x<1
1+ X2 +\/1 X2 r 1
4. Prove : N + > cos x? ~1<x<1
in-l ——— —cos™ 1-b° o 2x a-b
5. If sin 1+a2 1402 = =tan- 1 x2 , then prove that x = 1+ab"
6. Ifsinl — 5 +SiNT = =267 X prove thatx = 20
: 1+a® b? P -

l-ab’
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- tan L [sint —2X 4 cost 1o y’ Xty .
7. Prove that : 5 1+ %2 1+y? —1_Xy,|f|x|<1,y>0andxy<1.
8. Iftan" x+tan" y+tant z=7x,thenprovethat: X+ Yy+2z=Xyz
9. Ifcostx+costy+costz =5 ,provethat x? +y? +z2 + 2xyz = 1.

2 2
10. Ifcos™? X + cos™ Y| _ a , prove that X—z - 2ﬂcosaw y_z = sina.
a b a ab b

11.  Provethe follwing: :

osin?tx+sinty =sin?(X41-y? + y¥1-x?) . cos ™ x+costy =cost(xy —v1-x*4y/1-y?)

iji. tan" x+tanty = tanl[ X+ yj
1-xy

b a

13. Ify=cot™ («/cos x)—tan’l («/cos x) prove that : siny = tan? g

_ » COSX 3 l+cosx | 7T _
14.  Prove :tan™| 7T o~ |- cot 1-cosx )= 4 X=0.7/2)

[ 182 L[ 107 }
15. Solve COS l£1+a2J —COoS l£l+b2J =2tan? X.

16. Prove that: tan™ l +tan™ l +tan™ i +..+tan? 2; +...oo:£_
3 7 13 n“+n+1 4
3n

af N )
17. Provethat: ()tantn+cotl(n+1)=tant (nN2+n+1) (i) tan (m} —tan™(2n +l):T

12. Prove that: tan {ﬂ+1cos‘1 a}+tan {”—1 cos™ a}=2b
4 2 b 4 2

18. If sin"t x + sin~ly + sin'z = &, prove that x* + y* + z4 + 4x? y2 22 = 2(x? y? + y? 72 + 72 X?).
19. Find the greatest and least values of (sin~x)? + (cos™ x)2.

20. Find the maximum and minimum values of (sin~1x)3 + (cos™ x)3, where -1 < x < 1.

21. Ifa,b,c>0suchthata+b+c=abc, find the value of tant a + tan~1 b + tan~ c.

a+b+c 2as 2bs = 2cs
22. Ifa,b,c>0and S——,provethat tant [=— +tan™ ca b =

23. Evaluate: tan'[—35"2% ) | nt(Liang | where -~ <a <=
5+ 3cos2a 4 2 2

24. Prove that : cos™ COSa+COSp | _ 2tan™ tangtanﬁ )
1+cosacos p 2 2

B

25.  Show that : 2tan™ {tan 5 tan (4—2} = tan™" (sinacosﬁj

cosa +sing J-

3 2
a 21 e B nt B 2 2
26. Provethat: —-CoSec [Etan EjJr? sec [2 2) = (a+ﬂ)(a +p )

COS2a sec2f + cos2f sec 2a
2

27. Prove that :tan‘l{ } = tan™* {tan2 (o + B) tan® (a - ﬁ)} +tant1
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NCERT EXEMPLAR QUESTIONS

10.

11.

12.

13.

14.

Find the value of tan‘l(tan %J + cos‘l(cosl%n} .

Evaluate cos{cos‘1 (?j n E} .

6

Prove that cot [% —2cot™ 3} =7.

1 1 . (-
Find the value of tan™| - — +cot‘1[—j+tan{sm[—ﬂ.
( Jéj NE) 2

Find the value of tan ‘{tan 2%} )

-4
Show that 2 tan™! (-3) = — g— +tan! (?J .

_ - T
Find the real solution of tan™"y/x(x+1) +sinv/x* + x+1 = 5

. 1
Find the value of sm(Ztan‘l 5} + cos(tan‘1 2x/§).
If 2 tan~! (cos®) = tan (2 cosech), then show that 0 = %
-1 1 - -1 1
Show that cos| 2 tan - =sin| 4 tan 3)

. 13
Solve the equation cos(tan™ x) = SIH(CO'[ 1;}

n 1 _
=—4+=cos™ X2,

Prove that tan ‘1[ 2

V14X +41- X2 }

1+ X% —y1-X2

43 4 -3n
Find the simplified form of COS 1(5003)( +gsm XJ , Where X G[ 4

Prove that sin* 8 +sin™ 3_ sin™! I )
17 5 85
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Show that sjn %4. cos™t E =tan™® 63 .

5 16

1 2 . 1
Prove that tan*=+tan* = =sin*—— .
4 9 NG

Find the value of 4tan™ 1 —tan‘li .
5 239

isignored?

4+:]7
3

1. ,3) 4-47
Show that tan[zsm‘1 ij 3\/— and justify why the other value

If a,, a,, a,, ..., @, is an A.P. with common difference d, then evaluate the following expression.

tan| tan™ d +tan™ d +tan™ d +..+tan™ _ 4
1+aa, 1+a,a, 1+a,3, 1+a,,4a,

Which of the following is the principal value branch of cos x?

a|-—== b. (0, ) c. [0, 1] d. 0n)-=
2 2 ’ ’ 2
Which of the following is the principal value branch of cosec x?
- T (L T T T T
_l - 0! Tc - - _l - i -

(73] bom-{3) |53 o[ 72| -
If 3 tan-! x + cot? x = x, then x equal to
a.o b.1 c.—-1 d.1/2
The value of sin {COS(%H is:

3 b ™ n 4. ==
%5 "5 10 " 10
The domain of the function cos™ (2x — 1) is:
a.[0,1] b.[-1, 1] c.(-1,1) d. [0, «]
The domain of the function defined by f(x) = sin™"+/x -1 is:
a.[1,2] b.[-1, 1] c.[0, 1] d. None of these

| 2 -1 .

If Cos(sm €+ cos XJ =0, then x is equal to:
a.1l/5 b.2/5 c.0 d.1
The value of sin[2tan-! (0.75)] is:
a.0.75 b.1.5 c.0.96 d.sin1.5
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28.

29.

30.

31.

32.

33.

34.

35.

The value of cos‘{cos%} is:

Ll b, % il g E
a.2 _ C.2 )

The value of 2 sec 2 + sin‘{%} is:

T b, 2~ n i1

a. 5 6 C. 5 )
Ant

Iftantx+tanty= ?,then cot x + cot y equals to:

Ll b 2X 3 d
a. 5 5 C. 5 LT

- -1 23. -1 1—3.2 -1 2X .
If sin > |+COS > |=tan > |, where a, x €] 0, 1], then the value of x is:

l+a l+a 1-X

0 b a 2a
a. - c.a -
The value of cot| cos™ s

e valueo 25 is:

2 25 2 L7
& 24 7 ¢ 25 " 24

The value of tan(%cos‘1 ij is:

N

J5+2
a. 2445 b. \/5-2 c. — d. 54,2

. 2X
If x| <1, then 2 tan-* x + SIn ‘1( ZJ is equal to
1+x
T
a.4tantx b.0 C. 5 d. n
If cos™ o+ cos™ B + cos? y = 3x, then a(p +7) + B(y + ) + y(a+P) equals to:
a.o b.1 c.6 d.12
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.
49.
50.
51.

52.

53.

54,

55.

ALSO AT : H-36 B, KALKAJI PH. : 26228900, 40601840 AND E-555, 1ST FLOOR, NEAR RAMPHAL CHOWK, SEC-7 DWARKA PH. 9560088728-29

The number of real solutions of the equation 1+ cos 2x =+/2 cos™ (cos X) in [727 n} is:

a.0 b.1 c.2 d. «
If cos™ x > sint x, then:

1 1
a.i<x§1 b'05X<E c.-1l<x< 7= d. x>0

V2
" 4 1),
The principal value of cos (— EJ [ .

The value of sin‘l(sin ‘?j IS e .

If Cos(tan X+ COt_lx/g) =0, thenthevalueof xis................. .

The set of values of 390‘1% IS vt eeeeeee e .

The principal value of tan™ /3 is .......c..ccoceeuneee. .

14z .
The value of cosl(cos ;j IS et eeeeeienns .

The value of cos(sin™ x + cos™ x), where |x| < 1,iS ............... .

- -1 3
The value of tan[SMZCOSXJ ,when X = 7 IS it ee e .

Ify=2tan?x + Sin_l(lf))((z)then ................. <Y< :

The resulttan-t x —tan-ty = tan‘l(lx;();] is true when the value of xy is ............. .

The value of cot}(—x) X € R in terms of cot? x is ............... .
All trigonometric functions have inverse over their respective domains.
The value of the expression (cos™ x)? is equal to sec? x.

The domain of trigonomitric functions can be restricted to any one of their branch (not necesarily

principal value) in order to obtain their inverse functions.

The least numerical value, either positive or negative of angle 0 is called principal value of the inverse

trigonometric function.

The graph of inverse trigonometric function can be obtained from the graph of their corresponding

function by interchanging X and Y-axes.

1

The minimum value of n for which tan~ n > % neN,isvalidis 5.

X

. .41
The principal value of sin ‘l{cos[sm - Eﬂ is %
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PREVIOUS YEARS BOARD QUESTIONS

10.

11.

12.

13.

14.

15.

16.

17.

(41 -
If Sln(sm lg+ cos™ XJ =1, then find the value of x.
If tantx + tanly = %; xy < 1, then write the value of x +y + xy.

Write the value of COS_l(—%J +2sin ‘{%} .

Write the principal value of cos*[cos(680)°].

Write the principal value of tan‘{sin[_—;ﬂ :

Find the value of the following: cot(g - Zcot‘\’@J .

A3 (1
Write the principal value of {COS 17+COS ' 5]

a a-b
Write the valueof tan™| 7~ | —tan™ .
b a+b

1
Write the principal value of tan(1) + cos—l(—EJ .

41
Write the value of tan (2 tan 1;}

: V3
-1VY
Write the value of tan—1|:23m (2 c0s 2 1.

Write the principal value of tan- (\/§) —cot! (_ \/§)

1

1
Write the value of cos—{EJ - Zsin—l(—EJ .

Find the principal value of tan- /3 —sec(-2).

41 .41
Using the principal values, write the value of COS 1(5J+23m 1(5}
. |l 41
Write the value of sIn E_Sm —E .

Write the value of tan ‘{tan 37”} )
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[Delhi 2014]

[A.l. 2014]

[Foreign 2014]

[Delhi 2014C]

[A.12014C]

[A.12014C]

[Delhi 2013C]

[Delhi 2013C]

[Hots; Delhi 2013]

[Delhi 2013]

[A.l. 2013]

[A.l. 2013]

[Delhi 2012]

[A.l. 2012]

[A.l. 2012C]

[Delhi 2011]

[Delhi 2011]
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18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

_ V3
Write the value of €0S 1(COS?J .

2 . .2
What is the principal value of COS_l(COS%J +sin _l(SIn ?”J ?

What is the principal value of tan-(-1)?

NE

Using the principal values, write the value of Sin ‘1[—7J .

1
Write the principal value of sin—{—EJ .

Write the principal value of sin ‘{%J.

What is the principal value of sec(-2)?
What is the domain of the function sin* x?

Using the principal values, find the value of cos'{cos%} .

T
If tan-! (\/§) +cotlx= > then find the value of x.

Write the principal value of sin ‘{sin 3?”} .

. 1
Using the principal values, evaluate tan-%(1) + sin _1(_EJ .

V3

Find the principal value of COS_{?J .

Solve the following equation: cos (tan= x) = sin(cot‘1 %}

Solve following equation for x, tan™ 1=x :ltan‘1 X.
1+x) 2
Solve for x, 2 tan= (cos x) = tan~* (2 cosec x).

2
Solve for x, tantx + 2 cot x = ?

J1+sin x +\/1—sme i;XG(O,EJ.

J1+sin X —+/1—sin x

Prove that cot‘l[

Prove that 2tan‘{%} + sec‘{#} 2tant (%J =

NS
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[Delhi 2011, 2009]

[A.l. 2011, 08, 09C]

[Foreign 2011, 2008C]

[Hots, A.l. 2011C]

[Delhi 2011C]

[Delhi 2010]

[A.l. 2010]
[Foreign 2010]

[A.l. 2010C]

[A.l. 2010C]

[Delhi 2009]

[Delhi 2009C]

[A.l. 2008C]

[Foreign 2014; A.l. 2013]

[A.l. 2014C Foreign 2011C]

[Delhi 2014C]

[A.l. 2014]

[Delhi 2014, 2011, A.l. 2009]

[Delhi 2014]
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37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

Prove that tan Y| Yo X =vVIZX ) 2 Loeay =1 ox<r [A.l. 2014, 2011]
Vi+x+41-x| 4 2 V2
4 X=2 o X+2 T .
If tan™| —— | + tan~| —— | = — then find the value of x. [A.12014]
X—4 X+4 4
X 3-3x°
Prove that cos™(x) + COS_I{EJFT} :%' [A.l. 2014C]
Prove that cot? 7 + cot? 8 + cot? 18 = cot™* 3. [Foreign 2014]
_ Ll V1+sinx +4/1-sinx | x| T _
Prove the following: cot - — |=—;Xe|0,—|. [Delhi 2014, 2011]
V1+sinx —y/1-sinx | 2 4
. 8 . 3 36
Prove that, sin ‘{—J +sin ‘{—J = cos‘{—} . [A.l. 2014C]
17 5 85
1. ,3) 4-47
Show that, tan| =sin™ = |= V7 . [A.l. 2013]
2 4 3
Prove that, sin -13+sin 23 tan‘lz. [Delhi 2013C]
17 5 36
Solve for x, tan™ 3x +tan* 2 x = % [Delhi 2013C]

Find the value of the following: tan%{sin ‘1( :

2
J+ cos‘lﬁ—yﬂ Jif[X|<1,y>0 & xy<l. [Delhi 2013]
+

Prove that: tan™ %J tan‘{%} + tan‘l(a = %. [Delhi 2013, A.I. 2011]
Prove that: tan™ 1iossi;1(x J = % - g X e (— g g} : [Delhi 2012]
Prove that: cos™ %J cos‘{%} = cos‘{%} . [A.l. 2012]
Prove that sin ‘{%J =sin ‘{%} + COS_l(gJ . [Foreign 2012]
Solve for x, 2 tan-(sin x) = tan™* (2 sec x), x# g . [Foreign 2012]
Find the value of tan 1&} _ tan‘{%j . [Delhi 2011]
Prove that 2 tan‘{%} + tan‘{%} = tan‘{%} . [A.l. 2011]
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54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

O 9 . (1 9 . 4 2v2
———SIN"| = |==8In"| ——|.
Prove that s 1 (?J 4 [ 3 J

1 2 1 4
Prove that tan*=+tan™*===tan™"—.
4 9 2 3

1
Solve for x, cos(2 sin~* x) = 9 x> 0.
Prove that 2tan™ 3_ tan™ r_= .
4 13 4

2
Solve for x, tan™ ZXZ +cot™ 1-x -
1-x 2X 3

Prove that tan™+/x :icos‘1 1=x ,Xxe(0,1).
2 1+Xx

Prove that cos'l(EJ + Sin‘l[EJ = sin-l(@J )
13 5 65

3
Prove that tan‘1x+tan‘1[ 2X2)=tan‘1 3X x2 .
1-x 1-3x

2
Prove that cos[tan~* {sin(cot™ x)}] = \/?Tz )
+X

X i
-1 in-1f — | =—
Solve for x, cos™ x + sin (2} 6"

Prove that 2 tan™ % +tan™ 1_

,0<x<J§.

T
7 4
Solve forx, tan > +tant X ="

2 3 4

\I
©|°°

Solve for x, tan7}(x + 2) + tan}(x — 2) = tan—{

Prove that sin‘l(iJ + sin‘l(iJ + sin‘l(EJ _T
5 13 65) 2

Prove that tan™ 3 +tan™ 3 —tan™ 8 _T
4 5 19 4

Prove that tan '{lJ +tan ‘{lJ +tan ‘{iJ +tan ‘{lJ z.
3 5 7 8)4

1+x
Solve forx, tan{ =2 |=Z + tantx, 0 < x < 1.
1-x 4

.63 . 45 13
Prove that : tan™"— = sin " —+cos ' =
v 16 13 5
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Jx>0.

[Foreign 2011]

[A.l. 2011C]

[A.l. 2011C]

[Delhi 2011C]

[Delhi 2011C]

[Delhi 2010]

[Delhi 2010]

[A.l. 2010]

[A.l. 2010]

[A.l. 2010C]

[A.l. 2010C]

[Delhi 2010C]

[Delhi 2010C]

[Delhi 2009]

[A.l. 2009C]

[A.l. 2009C, Delhi 2008]

[Delhi 2008C]

[Delhi 2015]
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NCERT EXEMPLAR QUESTIONS ANSWERS

1.0 2.-1 4—1 5—1 7.x=0,-1 8E 11—EE

. .- T S .x=0,-1. ‘15 T4

13 an _ai
tant = —x =
13. 5 17. 19. 1t+a -a, 20.c 21.d
22.b 23.d 24.a 25.a 26.b 27.c 28.a
29.b 30.a 31.d 32.d 33.b 34.a 35.¢c
2 2
36.a 37.c 38. ? 39 ? 40. \/§ 41.R-(-1,1)
i 2

42, (EJ 43. ? 44.0 45.1 46. 2n<y<2n 47.xy>-1
48. t—cot? x,x e R 49. False 50. False 51. True 52. True 53. True

54.False 55.True

PREVIOUS YEARS BOARD QUESTIONS ANSWERS

1

1. X=§ 2.1 an 4.40°
10 > 1. = 12. 5 13 2
‘1 '3 . '3
19 20 = 21.-Z g9 -Z
. T . 4 .—3 . 6
26. — 27 28 2n 29. —

1

34. x=4/3 38 . x=+.3 45'6
58. x =2—4/3 63.x=1 65.x=1

- 5n i
S.T 6.\/5 7.€ 8.2
14. -5 15 2n 16.1 17. =
3 3 . 2
23, = 24 2 25. -1 1
. . T L —1 <X<
3 3 =X=
30. = 31 x=3 32 x=1 33. x=2
"6 Ty T3 % Ty
46— 5 T 52. & 56 x=2
“l-xy U7 4 "4 )
66.x=1/4 70.x=+1/2
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