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8.INVERSE TRIGONOMETRIC FUNCTIONS

1. INTRODUCTION PAGE

Sections No. of periods Weightage in IPE
(6) [1x4=4]
1. InverseTrigonometric Functions 6 4 Marks

Any of the six trigonometric functions, is not a bijective function with its actual

domain and codomain R. But, by restricting the domain and codomain properly, we
can make them into bijective functions. Then, with the restricted domains and codomains,
we can define their inverses, known as"inverse Trigonometric functions".
Eg: sinx:R—R is neither one one nor onto. 'sinx’' defined, with domain R is not one one
because, sin30° = 1 ; sin150° = 1 ; (or, we can draw a line drawn parallel to the X-axis
intersecting the sinze curve at more than one point). Hence, if we restrict the domain to
ts principal range i.e.,|_" ™| then sinx becomes a one one function.

Also, sinx with codomain R is not an onto function. Because, the Range of sinx is
[-1,1]. Hence, if we restrict the codomain to [—1,1] then sinx becomes an onto
function. This restricted sine function of x is denoted by Sinx.Thus Sinx : | - 2 Ilsr-11)
is a bijective function. Hence, Sin''x:[-1,1]—|-Z,Z | is known as inverse sine function.
Similarly, the other inverse trigonometric functions are defined with appropriate domains
and codomains.

The following ‘Remarks’ are to be kept in mind, while dealing with, the Inverse
Trigonometric functions.

o Write capital initials for inverse trigonometric functions.
o All the six inverse trigonometric functions are merely angles
o [In the first chapter of trigonometry, we know that sin(an angle)=a real value.

Now, we have to note that Sin~1(a real value)=an angle.
o Sin~lx is also written as Arc sinx.

.. 1 . . . _ .- 1
o Sinlx #——ie.,Sin'x and (sinx) 1 re different. Infact (sinx) T 2 —csex
sinx sinx

o In Sin"Ix, x is a real value belonging to [-1,1] and the (functional) value of
Sin~Ix is an angle in radian measure.

Sin~Ix= 0 — x is a real value and 0is also a real value in radian measure.
Sin~(sinx)=x and this x is the measure of angle in radians.
sin(Sin~Ix)=x and this x is a real value.

Note that sin(Sin~Ix)=Sin~1(sinx).

Infact, Sin~1(sin6)= 6 for —n/2 <0 <n/2 and sin(Sin~Ix)=x for —1<x<1
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2. SINGLE PAGE SYNOPSIS

Domains and Ranges of Inverse Trigonometric Functions:

Function

Sin~Ix

Cos™Ix
Tan"1x
Cot™Ix
Sec™1x
CscIx

sin~(sin0) =6 for 0 e|:——,—}
2 2

Cosfl(cose) =0for6e[0,n]

Tan‘l(tan 0)=06for0e (—E,E]
22

Sin"(=x) = -Sin"1x; Cos (~x) = n — Cos Ix; Tan " (-x) = —Tanx; Cot }(—x) = = — Cot "1x

R, _ T
Sin'x + Cos 1x=§;

(i) Sin"Lx) = Cosecl% if x e[10)U (0] (ify Cos1(x) = Secl% if x e[-10)U (0.1

(iii) Cot x=Tan™

Tan x+Tan "ty =

TanX-Tanly =

2sin"'x = S nl(ZX\ll— x? ) 3sin~Ix = sin1(3x - 4x%)

2Cos x = Cos_1(2x2 -1

2Tan x = Tan‘l(

Domain

[-1.1]
[-1.1]

R

R
(—0,—1]U[1,0)
(—0,—1]U[1,0)

T T

114t x>0
X

1| X+Yy
1-xy

Tan

1 X+y
1-xy

1 X+y
1-xy

,if xy=1

Tan Y X=Y
1+xy

1-x2

TanIx + Cot Ix = %; Secx + Cscix = g

Jf xy <1
+m, if xy>1L,x>0,y>0

—m,if xy>1,x<0,y<0

3Cos x = Cos_1(4x3 —3X)

3
2X ) 3Tan x = Tan‘l(sx —X ]

Range

[-m/2,m/2]
[0,7]
(—m/2,m/2)
(0,m)
[0,mt/2)U(m/2,7]
[-71/2,0)0(0,7/2]

sin(S n’lx) =xforxe[-1]]
cos(Cosflx) =x forxe[-1]]

tan(Tan‘lx) =x forxeR

(iv) Cot Ix=m+ Tan 1 if x<0
X

1- 3x2
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Note 1:

Note 3:

Note 1:
Note 2:
Note 3:

Def 3:

Note 1:
Note 2:

Note 3:

Def 4:

Note 1:
Note 2:
Note 3:
Note 4:

Note 2: [f xe[—1,1] then sin(Sin_lx)=X }

Note 4: The domain of Sin~x is [-1,1] and the range is [— E,E}

[ 4 ]
| I

3. PROOFS OF INVERSE T' FUNCTIONS

T T

Def 1: The function f : {— E'E} —[-1,1] defined by f(x)=sinx is a bijection. The inverse of f from

T
[-1,1] into {— E’E} is called inverse sine function or Arc sine function and it is denoted by

Sin~!x or Arc sinx.

Sin~1x=0 < x=sinf, V¥ xe[-1,1]

2

T T -1
Ifxe [— 5 ’E} then Sin~!(sin)=0

22

Def 2: The function f:[0,n]—[-1,1] defined by f(x)=cosx is a

bijection. The inverse of f from [—1,1] into [0,7] is called
inverse cos function or Arc cos function and it is denoted by
Cos~Ix.

Cos™1x=0 < x=cos0, V xe[-1,1]

Ifxe[-1,1] then cos(Cos_lx)=x

If 6€[0,x] then Cos_l(cose)ze

T

0(0,

0) 1

- —Tt/2

N

-1

00,0) ’

The function f : [— g ,E} — R defined by f(x)=tanx is a bijection. The inverse of f from R

T T
into {— E’E} is called inverse tan function or

Arc tan function and it is denoted by Tan!x

Tan™1x=0 < x=tanO, xeR

If xeR, then tan (Tan_lx):x

If 6e (— g,gj , then Tan_l(tan9)=(§).

The function f:(0,7)—R defined by f(x)=cotx is a bijection. The inverse of f from R into (0,7)
is called inverse cot function or Arc cot function and it is denoted by Cot~1x or Arc cotx.

Cot™Ix=0 < x=cot0, V xeR.

If xR, then cot(Cot 1x)=x

If 6€(0,7) then Cot~!(cot0)=6.
Cot™Ix=0€(0,1/2) < x=cotBe(0,0)
COt_IXZGE(TE/z,TC) < x=coth € (—0,0) —t
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T T
inverse of f from (—c0,—1]U[1,%0) into [O, Ej Y (E , 7‘} is called inv

It is denoted by Sec™Ix or Arc secx.
Note 1: Sec™x=0 < x=sech, V xe&(—o00,~1]U[1,)

Note 2: If xe(—o0,—1]U[1,00) then sec(Sec™1x)=x

'

Note 3: If 6= {O, —j U (g,n} , then Sec™1(secO)=0.

Def 5: The function f : {0, g] U (g,n} — (—00,~1] U[1L, ) defined by f(x)=secx is a bijection. The

erse sec function.

Note 4: Sec_lxzee[O,n/Z) & x=secHe[1,0)

Sec™Ix=0e(n/2,1] < x=secHe(—o0,~1]

or Arc cosec function and it is denoted by Cosec™1x or Arc cosecx.

Note 1: Cosec™x=0 < x=Cosec, V xe(—wo,—1]u[1,0)
Note 2: If xe(—o0,—1]U[1,00) then cosec(cosec_lx)=x

Note 3: If O e {— g ,OJ ) (O, g} then Cosec_l(cosec6)=6.

2 1

Def 6: The function f : [_ g ,oj U (0, g} — (~0,~1] U[1, ) defined by f(x)=cosecx is a bijection.

yis b
The inverse of f from (—o0,—1]U[1,0) into |:— 2 ’Oj Y (0’ E} is called inverse cosec function

Note 4: Cosec™1x =0 e (0,1/2] < x=cosecO e [1,0);
Cosec™lx =0 e [-1/2,0) < x=cosecO € (—o0,—1]

Domains and Ranges of the six Inverse Trigonometric Functions:

Function Domain Range

Sin~Ix [-1,1] [-1/2,7/2]
Cos™Ix [-1,1] [0,7]

Tan™Ix R (—m/2,m/2)
Cot~1x R (0,m)

Sec1x (—o0,—1]U[1,0) [0,71/2)U(n/2,7]
CscIx (—o0,~1]U[1,50) [-7/2,0)U(0,7/2]
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Theorem 1: [f xe[—1,1] then Sin_l(—x)=—Sin_1x.
Proof: Let xe[—1,1] then —xe[-1,1]
Let Sin~1(—x)=6, then —x=sin6 and 0 e [— g , g}
Hence Sin~!x=—6=—Sin1(—x)
= Sin~}(=x)=—Sin~Ix.
Theorem 2: If xe[—1,1] then Cos_l(—x)= n—Cos~Ix.
Proof: Letxe[-1,1]then —xe[-1,1]
Let Cos_l(—x)=9, then —x=co0s0 and 6€[0,7]
Hence x=—cosB=cos(n—0) and n-0<[0,r]

Hence Cos™!

x=n—0 = n—Cos_l(—x)
Cos_l(—x): n—Cos™ Ix.

Similarly, we can establish the following

IfxeR, then Tan™! (—x)=—Tan™ Ix

IfxeR, then Cot_l(—x)= n—Cot ™ Ix

If x <—1 or x>1, then Sec_l(—x)=n—Sec_1x
If x <—1 or x>1, then Cosec_l(—x)=—Cosec_1x.

Theorem 3: (i) Sin"Y(x) = CO%C_l(%j for x €[-1,0)U (0,1]

(i) CosY(x) = Sec‘l(%j for X e[-1,0) L (0,1]

(iii) Tan x = Cot L (Ej for xe(0,00) and Tan 1x = —n + Cot ™+ (EJ for xe(—0,0)
X X

Proof: (i) Let Sin"x=0 then x=sin6= % = cosecH = Co&c‘l(%j =0=Sin"Xx

(ii) Let Cos~1x=0 then X =C0S0 = 1 = sec0 = Sec? [1] =0 =Cos x
X X

(ii1) Suppose x € (0,0)

Let Tan~!x=0, then X =tan0= 1 =cot0 = Cot™* (EJ =0=Tan x
X X

Suppose xe(—,0). Let x = —y, then Tan 1x = Tan_l(—y) = —Tan_ly

= —Co't_1 (lj =n- Cot‘l(lj —-T=-Tt+ Cot‘l(—lj =—m+ Cot_11
y y y X

_ 11 _ 11
Rem : (i) Cot K =Tan 1; if x>0 (ii) Cot N =n+Tan 1; if x<0




SOLUTIONS FORQR Q 8. INVERSE TRIG' FUNCTIONS

N

_ o T
Theorem 3: If —1<x<1, then CoS K +sinIx =3

Proof: Ifx=0, then Cos 1+ Sin"Xx = Cos (0) +Sin"}(0) = % +0= g
Let 0<x<1, then 0< Cos x < g 0<Sin"x sg
Let Sin~!x =0, then 0<6 Sg and sinf=x
Hence, Os(g—e] <g and cos(g—e] =snf=x
~Cos x=2_0=Cosx+0 =g — Cos x+Sint =g

Let —1<x<0 then g < Cos_lx <m, _—Zn <Si nx <0

Let Sin—1x=0, then x=sin6 and —_27t <6<0. Henceg >-0>0

n (m
Hence §<[§—9]ST€

We have COS(%—@]=Sin9=X

Cos‘lx I 0
2

~.Cos x+0= I — Cos X +Sin"Ix = A
2 2
Theorem 4: Tan X + Cot *x = g foral x eR

Proof: LetXeRandTan_lx:oc,thenx:tanaand_—zn<oc<g

We have COt(%—Otj =tano =X

Case (i) : x>0
i T b
i 0< — O<|——a <=
In this case a< 5 hence (2 j >

T

Now, from equation (1) we have Cot x = 5 o

Hence, o+ CotIx =g — Tan x + Cotx =g
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Case (ii) : x <0

i ki 0 T < T a|sT
——<a< —<|z—a|=<
In this case 5 a <V, hence 52

. -1 T
Now, from equation (1) we have Cot™ "X = >

Hence, Tan’lx + C0t71 22

Note 1: If x < -1 or x =1, then Sec™ Ix+Cosec™Ix=n/2.

Note 2: If xe(—00,—1]U[1,00) then Sec™Ix+Cosec™ Ix=n/2.

Theorem 5: If x>0, y>0 and x2+y2<1, then Sin~Xx + Sin~ty = Sin‘l[x\/l— y2 + y\/l— x2 }
Proof: Suppose that x>0, y>0 and x2+y2£1.

Let Sin~!x=a and Sin_ly:B. Then sina=x, sinf}=y and both a0 & 3 belong to [O, g}

Hence coso :\/1_7, cosp = 1_y2 and O<(a+B)<m

We have cog(a + B) = coso.cosp —sinasinp =+/(1— x2)(1-y?) —xy >0 since x?+y?<1

Hence’ (X+BE(%,TC]:>0S((X+B)S2

Now, sin(a+ ) =sina.cosP + cosasinp = x\/l— y2 +y\/1— X2

Hence, a.+f = Sin_l[xx/l— y? +y\1- xz}

Thus, Si nIx+Si n_ly =S n_l{x\/l— y2 + y\/l— x?2 }

Note: (i) Sin_lx—Sin_ly=Sin_l[x\/1—y2 —yWi-x2 }if %,y [0,
(ii) Sin_1x+Sin_1y=Cos_1[\/m—xy} if x,y e[0,1]
(i) Sin_lx—Sin_1y=Cos_1[\/W+xy} if 0<y<x<1
(iv) Cos I + Cos Ly = Cos_l[xy—m } if x,y e[0,1]
(v) Cos x—Cosly = Cos‘l[xy + m} if 0<x<y<1

(vi) Cos Ix + Cosly = Sin_l[y\/(l— x2) +xy/(1- yz)} if x,y [0, and x2+y2 >1

(vii) Cos™1 - Cos_ly = Sin_l[y\/l— x2 — X\/l— y2 } if x,ye[0,]]
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Theorem 6: For x>0, y>0,if (i) xy<I then Tan Ix + Tan 1y = Tan-l[lxﬂj

(i) xy>1 then Tan x + Tan Ly =+ Tan L (ﬂ]
1-xy

Proof: Let Tan Ix = q, Tan‘ly =B=x=tana,y=tanp

Given that x>0, y>0 :>tana>0,tanB>0:>oc,Be(0,g):>0<oc+B<n

:>O<a+B<% org<a+[3<n ..... (A) (-xy#lLtanatanB#l=oa+p=mn/2)
tano+tan  x+y
l1-tanatanp 1-—xy
As x>0,y>0,xy =1, then 2 cases arise viz., xy<l and xy>1

Also, tan(a.+B) =

Case (i): xy <1

Now Xty

>0=tan(a+p)>0.....(C)

T
(A),(C)=0<a+p< 5 = o+ is in the defined domain of tan function.

(B):>oc+B:Tan‘1 Xty :>Tan‘1x+Tan‘1y:Tan‘1 Xty
1-xy 1-xy

Case (ii):xy >1

Now, Xty

>0=tan(o+P) <0 -....(D)

(A),(D) :>g<0t+B<TE:> o +B is not in the defined domain of tan function
n T

:>(E—TCJ<(OL+B)—TC<(TC—TE):>—§<(OL+B—TE)<O

tana+tanf  x+y
l1-tanotanp 1-xy

:>oc+[3—n=Tan_1(ﬂj :>a+B=n+Tan‘1[—X+yj
1-xy 1-xy

- tan(ou+ B — 1) = —tan(n— (o + B)) = tan(ou + B) =

Theorem 7: If X <0,y <0and xy >1then Tan x + Tan 2y = —n + Tan ‘1(1)(#]

Proof: Given that x<0, y<0 —x>0, -y>0 = (—x)(-y)>0 = xy>0
Let Tan~!(—x)=a. = tana=x, Tan_l(—y):B = tanf=-—y

—X>O,—y>0:>O<a<g,0<B<g:>O<a+[3<n ,,,,, (A)

tan(a +B) =

tana+tanf  -x-y __(x+y

- = 0 (- 1=1- 0
l1-tanatanp 1—(—x)(-y) 1—XyJ< (- xy>1=1-xy<0)
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.'.(A):>g<oc+[3<n:>g—n<oc+[3—n<0:>—g<oc+B—n<O

1-xy

:sTan[{_y]]Tan[_yj
1-xy 1-xy

X+y

-‘-tan(a+B—ﬂ)=—tan(n—(oc+B))=tan(oc+B)=—(X+yj

=a+p=n- Tan_l( j = Tan H(-x)+ Tan H(-y)=n— Tan‘l(—X Y J

1-xy

— —Tan x - Tan_ly =n—Tan ™t X+y — Tan x + Tan_ly =—n+Tant X+y
1-xy 1-xy

— — - X—
Theorem 8: If x>0, y>0 then Tan~'x—Tan"'y = Tan 1(1+ XZ/]

Proof: Let Tan™!x=a, Tan_1y=[3 = tano=Xx, tanf=y
x>0,y>0:>tanoc>0,tanB>0:>0<oc<g,0<B<£:>—£<a—[3<g

tano —tanf X-y X-y

1+tanatanf - 1+tanatanf - 1+xy

If x>0 & y>0 then 2 cases arise viz., x>y or X<y

Now, tan(a.—f)=

X-Yy ) T
If x>y then —1+xy >0=tan(a.—p) >0 ..O<(a—[3)<§

:”an(o‘_ﬁ)zu:a—l3='ran_l(—x_y]:Tan_lx—Tan_lszan_l[ x—y]
1+xy 1+xy 1+xy

X—Yy -
—<O0=>tan(a-p)>0 - = -
If x<y then 77 Xy (o—P) LTS <(a—-B)<0

ctan(o-p) =Y o -p=Tan | XY | S Tan Ik~ Tanty =Tan 1| XY
1+xy 1+xy 1+xy

Corollary: If x <0,y <0then Tanx—Tanly = Tanl[x_yj

1+xy
Corollary: (i) 2sinx = Sin12xy1-x? if x < iz =n-Sin~12xV1-x2 if x > %
(i) 2Cos L = Cos 1(2x2 —1) if x> = - Cos H(1-2x?) if x < =
V2 V2

2X
1-Xx

Corollary: 2Tan_1x:Tan_1( 2J if |x|<1:n+Tan_1[ 2 ]if Ix|>1

1- x2




Theorem 9:

Proof: (i)

(i)

(iii)
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Theorem 10:

1 2X

2Tan x=Sin'—=" v xR
1+x
11- 2 11- x2
=Cos ,if x>0=-Cos~ if x<0
1+X 1+X
() 3Sin""x =Sin"*(3x —4x*) for DX =7

) Ne
(if) 3Cos™*x = Cos (4x® - 3x) for —-<x<1

2
(iii) 3Tan x = Tan 1| = X2 for 0<X <
1-3x

Q‘

Let Sin~1x=0, then x=sin®.

0<x<t—0<snf<r—0<0<’=0<30<”
2 2 6 2

Sn30=sin30=3sN0—4sn%0 =3sinH—4sin30 = 3x — 4x°
ossesg,sjnae=3x—4x3:>3e=5in‘1(3x—4x3)

= 3Sin"Ix = Sin’1(3x - 4x3)

Let Cos~1x=0, then x=cos0.

NE NE

M2 ex<15 ¥ ceos0<1=L>0>0=20<0<E=0<39<t
2 2 6 6 2

€0s30 = cos30 = 4(:os3 0 —3cos6 = 4x3 - 3X

0<30< % c0s30 = 4x3 - 3x < 30 = Cos 1(4x> - 3x) = 3Cos 1x = Cos 1(4x° - 3x)

Let Cos~1x=0, then x=cos0

OSXSLSOSIWGSLSOS —:>O<6< :>0<39<—

NE V3 NE 2
3tan6—tan6  3tanb—tan>6 3x—x>

1-3tan?0  1-3tan20  1-3x2

_x3 3 3
Os%gﬁ,tange=3x X2 =3 =Tan | = X2 — 3Tan x| X Xz
2 1-3x 1-3x 1-3x

tan30 =tan30 =
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Theorem 11: (i) Sin"ix = Cos 2y1-x2 for 0<x <1 (i) Sin"x = ~Cos 41— x2 for ~1<x <0
Proof: Let Sin_lx:6, then x=sin6

(1) Suppose 0<x<1. Now 0<sin6<1= 0<0<n/2

osesg:cosez 1-sin20 = cosH =1-x2 = 0 = Cos 11— x?2

—=Sin"x= Cos‘lxll— x2

(i) Suppose —1<x<0. Now —1£sin9:>—g£6£0£ >-0>0

=-0= Cos‘1\/1— x2

NN

0<—esgscos(—e):cos(9:\/l—sin29:\/1—x

— Sin"Ix =—Cos 11— x?

Corollary: (i) Cos Ix = Sin~ 11— x2 for 0<x<I1 (ii) Cos x = 1—Sin" 11— x2 for —1<x<0

—Sec! !
1—x2 1—x2

X

Theorem 12: (i) SinIx=Tan™? for 0<x<1

2
1-X _
— Cosec t

X 1—X2

1
2

(ii) Cos x=Tan!

for 0<x<1

(iii) Tan Ix =Sin™* =Cos1—=— forx>0

X
V1+ x2 V1+x

Proof: (i) Let Sin~!x=6, then x=sin®
0<x<1= 0<sinf<1= 0<0<m/2

sin0 X 1 1
tano = = ,SecO = =
J1-sin?0  y1-x2 J1—sin20  V1-x2
T X 1 -1 X -1 1
0<0<—,tan0=——,eCc0=——=0=Tan =SeC T ——
2 \ll—x2 \ll—x2 1—x2 1—x2
= Sin"Xx=Tan™?! X - Sect 1
\jl—x2 1—x2
(ii) Let Cos™1x=8, then x=cosb
0<x<1= 0<cosH<1 = 0<06<mn/2
2 2
tanez\/l cos’0 _ y1-x coscpo L 1
coso X J1-cos?  V1-x2
n 1-x? 1 1
0<06<—,tan6 =——, cosecO = =
2 X \/1—00329 \/1—x2
2 2
—@=Tan* 1-x —Cosect ! = Cosec tx =Tan ™t 1-x —Cosect L

1-x? X 1-x?
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ADDITIONAL QUESTIONS ON INVERSE T' FUNCTIONS

2 2

2
1. If Cos™ (Bj +Cos™ (gj = a, prove that p—z— P9 CoSso. +q—2 = sin‘a. .
a a~ a b

2

Q

o)

Sol:  Let, cos™ (—j =A, cos* [ﬂj =B
a b

Then, COSA = (EJ ,COSB = (%J

a
cos‘1(§j+cos‘l(%j=ot = A+B=0a =cos(A+B) =cosa

= cosA . cosB —sinA. sin B=cos a

— coSA.cosB —/1—cos? A A/1—cos® B = cosa

(B E(F )=

2 2 2
:(@—cosaj “(1-B 1%
ab a b

2 242

2.2 2
:%+0032 a—@.COS(le—q—z—p_er p2q2

ab ab b*> a* a’b

2 2 ) )
jp_z_@cosa+q—2=l—cosza jp_z_@cosa+q—2=sin2a

a- ab b 2 @b b




Sol: Let Sin‘1x=A:>sinA:x:>cosA= 1-x2

Sin2x=B=SnB=2x = cosB = 1- (2x)2 = V1- 4x>

Now, A+B=%:>cos(A+B)=cos%=%:>cosAcosB—sinAsinB=%

—V1-x%\1-4x? —x(2x)=% —1-x2y1-4x? =2x? +%
2
. ) 2 2y _[~v2 .1
On squaring both sides, we get (1-X“)(1-4x7) = (ZX + EJ
1 (1)?
—1-4x2 -x? +4x% =(2x%)? + 2(2x2)_5+(5j

3
:>1—5x2+4x4=4x4+2x2+1:>7x2:2:>x =—>=>X=t——

But X=—""7= isnot valid.

If so, Sin~1x, Sin~!12x in L.H.S become negative, but RHS is positive.

.". the only solution is X =——

27

3. Show that secz(Tan_12) + cosecz(Cot_12) =10
Sol :  L.H.S = [1+tan? (Tan'2)] +[1+cot’(Cot '2)]=1+4+1+4 = 10.

4. Prove that ZSin_l(S) —Cos‘li= 003—1(323)
5 13 325
. 13
Sol :  Let, sin‘l(éjzezsinezéz cose:i = 2sin 12 29
5 5 5 5
Also, SN20 = 25in0cos = 2x >x 2 = 2%, op_gn 122
5 5 25
H the gi blem reduces to SN~ 128 o512 _gos1323
ence, the given problem reduces to > 3 o5
. 124 . 24
Let, ST "— =0 = Sina. = — => COSOL = —
25 25 25
cos 1> > _B:>cosB_£:>sm[3_12
13 13 13
N B N e 5+§ g 35+288 323
ow cos(a—f) = cosa cosP + sina sinf3 = 25 B x5 35 325
Sa-B= Cos 132 g2 _cos 12 _cos 138 Logn 13 cos 1D s o132

25 13 325 5 13 305




SOLUTIONS FORQR Q ﬁ 8. INVERSE TRIG' FUNCTIONS
L1

_ _1(\/1+x2—\/1—x2\ 2 .
5. If a=Tan L\/—Z \/—ZJ then prove that x*=sin2a.
1+Xx°+v1l-x

A. Put, x> = sin20

e Tan [ VX NLXP ) (Vi+sin20 -V1-sin20
V14 X% +41-%° J1+sin20 ++/1-sin20

[N

=Tan

_\/(cose+sin6))2 —\/(cose—sine)2
| J(cos6+sin6)* +./(cosb—sin6)?

[ (cosb +sinB) — (cosO—sin6)
| (cosO +sinB) + (cosO —-sinb)

=Tan

[ 2sin .
—Tant| 22 e}:Tanl(tane):o = sin2a = x*
| 2cos0
6. Solve Sin_1§+8in_lg=8in_lx
5 5
A S|n1—x+sinl4?x:s|n1

(a3 L .4x) 33X 16x°  4x ox?
= X=9n/sinn—+sn"— |=—,[1- +—,[1-—
5 5 5 25 5 25

X=0 or 25=325-16x2 + 4/ 25— 9x>
X # 0 = 4/25-9x? = 25— 3/25-16x>

On squaring both sides, we get, 16(25—9x?) = 625150+ 25-16x” +9(25-16x°)

= 400—144x% = 625—1501 25— 16X + 225—144x>
= 150v/25-16x2 = 450

=/25-16x* =3 = 25-16x*=9 = 16x* =16 = x = *1

Thusd x =—1, 0, 1 we can verify that all these values of x satisify the given equation.
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