Chapter 13

Class 1%t year

Inverse Trigonometric Functions

1 1

The functions Sin~!, Cos™, Tan™1, Cosec™1,
Sec™' and Cot™! are called inverse
e Inverse trigonometric functions are not dingle
valued functions.
Principal valued functions:
Since inverse trigonometric functions are not single
valued functions , but they can be made single valued
if we restricted their domains.
These functions are called principal valued functions
denoted by
Sin~!, Cos™%, Tan™1,
Remember that
Sin™!, Cos™!, Tan™%, Cosec™,...e.t.c are single
valued functions. While sin™%, cos™!, tan™1, ...are not
Single valued functions.
The inverse sine function:
the inverse sine function is denoted by Sin™
defined as

1

Cosec™ 4, ..e.t.c

1

Land
y =Sin"x iff x = siny
m T T T
Where y € [_E’E] or—-sSys-
andx €[-1,1] or—1<x<1

The inverse cosine function:
The inverse cosine functions is denoted by Cos ™!

Defined as;
y =Cos~t iff x=cosy %

Where
yel[0,m] or0<y

And
x €[-1,1] or — 1@ 1
The inverse tangent function®
The inverse tangent function is denoted by Tan™! and is
defined as;
y =Tan x iff x = Tany
Where
T T T T
y € (—E,E) OT—E<y<§
And

X € (—00,0)0r —0 < x < ©orx E€R
Note:
It must be remember that
sin~lx # (sinx)™!
cos™1x # (cosx)™1
tan lx # (tanx)™?!
The inverse cosecant function:

Definitions »Theory — Exercise

1

The inverse cosecant function is denoted by Cosec™ " and

defined as

y = [_E'g] but y#o

And

x€[-11]or—1<x<1
The inverse secant function:
The inverse secant function is denoted by Sec™
defined as

L and

y =sec lx iff x=secy
Where

s
y € [0,] buty # 3

-1

X € (—o0,©) or x €ER

ODomains and Ranges of principal

Trigonometric functions and inverse
Trigonometric functions.
y = sinx
, T T
domain; - <x< 5

Range;-1<x<1

y =sin"1x
Domain;, -1 <x<1
Range--<x < %
y = COSX

Domainjo < x<m
Range; -1 <x <1
y=cos lx
Domain; —1<x <1
Range; 0<x<m

y = tanx
T

T
Domain, — = <x<—
2 2

Range; (—o0,)orR
y=tan 1x
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Domain (—oo,00) or R Exercise 13.1
T T
Range —=<x < =
2 2 Question # 1. Evaluate without using calculator
y=cot lx (i). sin~1(1)
Solution.

Domain; (o0,) or R
Range 0 <x<m
y = cotx
Domain;, o<x<m
Rnage; o<x<m
y = secx

A
0) ) -
[ n]xiz

y<-lor y=1
y=sec lx

Domain; x=-1orx<1
Range y<—-1ory=1

y = cscx
T T

22
Range; [0, ],y # 1
y=csc lx
Domain;, x< -1 orx> -1

T T

_E;E ’

Domain;

Range;

Domain ; ],x *0

Rnage; [ y+0

S

s

N\

Suppose y = sin"1(1) ,wherey € [—% ,g]

= Siny =1
L e an(5) -

— = — — ) =

y 5 ,dince sin >

= sin"1(1) =1

Which is required.

(ii). sin"1(—1)

Solution.

Suppose y = sin"1(—1) ,wherey € [—g ,%]

= Siny = -1

T . ) T
=>y=—§ ,Since sm(—z):—l
= sin~1(-1) =
Which is requi

(iii). Cos™' (5

Solution. ¢
A3
S S Cos™(5) ,wherey€ [0, 7]

. V3
,Since Cos (E) =7
V3 =@
= C 1l — ) ==
oS < > > z
Which is required.
eee -1 _i
(iii). Tan™"( \/§)
Solution

Suppose y = Tan™1(— %) ,wherey € [—g ,%]

1
=tany = ——
Y
N T S ¢ ( T[) 1
= —— ince tan(——) = ——
y 6 , 3 7
=t ‘1( 1) i
an —_—=—=
V3 6

Which is required.
(v). Cos™1()
Solution.

Suppose y = Cos_l(%) ,wherey € [0, ]

,Since Cos (g) = %

= Cos™! (1) i
os ' |=)==

3
Which is required.
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(vi). Tan‘l(%) Sincea € [— %,g] there cos is positive
Solution. cosa = +/1—Sin%a

2

Suppose y = Tan_l(\/%) ,Wherey € [—% ,

1
= tany = —
e
=y= z Since tan (n) = !
Y= 6/ =3
=t ‘1( ! ) I
an ' (— ) ==
Jv3/ 6
Which is required.
(vii). Cot~1(—1)
Solution.
Suppose y = Cot™1(—1) ,wherey € [0,n]
= Cosy = -1
—y=" s Ct<3”)— 1
Y= Since Cot{—- )=
3
= Cot™(-1) = -

Which is required.

(viii). cosec™1(— \/2—5)

Solution.
- 2
Suppose y = cosec™ 1(— ﬁ) ,Wherey €
=53] =0
2
= cosecy = ——
R
, V3
:>Smy=—7
m e (.m_ V3
:>y——§ ,Since Sm(_§)“7
=C ‘1< 2) n
osec  |——=|=—=
V3 3

Which is required.
. o1, 1
(ii). sin™ " ( ﬁ)
Solution

o0

Suppose y = sin"1(— %) ,Wherey € [—g ,%]

1
= Siny = ——
V2
_m Si ] AN 1
=>y——Z , mcesm(—z)——ﬁ
=it (~5) =3
sinTt | ——) =——
\2 4

Which is required.
Question # 2 . Without using calculator Show that

i -15 _gip-12
(i). tan 5 = sin”
Solution.
.. -1 5 T T
Suppose a =sin"'—— —(1) wherea € [—=,7]
13 2’2
Sina = —
13

Now cosa = +V1 — Sin2a

N\

)

5\ 2
cosa = + 13

B
cosa = 169
(144

cosa = 169

12
cosa = - |
Now tana = Stna
cosa
S
13
tana = 12
13
) _ 5
ana =
5
=t -1_
@ =tan” -
sin~1= = tan ,using (1)

i
xpose a=2cos™! % ———(1 Where% € [0,m]

4

_ -1_
cos z

c a_4
052—5

Now Sin% =4 /1 — Coszg

Since% € [0, ] therefore sin is positive.

a
Sin—= |1— Cos?
2
sin = [1-(2)
M= 5
Iy a 1 16
Mo = 25
Iy a 9
3= |25
Si a 3
ln2—5
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-14 _ s -124 Which is required.
2 cos ;= sin""— , using (1) q .
Hence Proved. (iii). tan(cos‘17
(iii). cos‘lg = cot‘lg Solution.
Solution. Suppose y = Cos‘l(\/;) ,wherey € [0,m]
Suppose a = cos‘lg— —— (1) Wherea € [0,m]
4 = Cosy = -
cosa ==
5 T ] Ty V3
Now Sina = +V1 — Cos2a V=% ,Since Cos (E) T2
Since a € [0, ] therefore sin is positive. V3 T
= Cos™—| ==
Sina =+/1 — Cos?a 2 6
13y —an(B) =L
Now tan(cos 7) = tan (6) =5

42
e = 11—
Sina = (5)

] 16
Sina =

[u=
[

3|

vl

Sina =

UN1|©

Sina =

cosa

Now cota =
sina

From (1) and (2) , we have

4_
5 3

Hence Proved.
Question # 3. Find the value of each expression.

cos™1

1
(i). Cos(sin™ ﬁ)
Solution.
Suppose y = sin‘l(\/ii) Wherey
1
= Siny = —
T2
N _T[ Si _n(TL')_ 1
y=3 ,Since si V=5
=i () =3
sin™' | —=) =—
2/ 4
in~11) = LARSNES
Now Cos(sm ﬁ)—Cos(4)—ﬁ.

Which is required.
(ii). Sec (cos™! %)
Solution.

Suppose y = Cos_l(%) ,wherey € [0, ]

c 1
== = —
osy =
T Since C (”)
—1 = — —_) = —
y 3 ,olnce LOS 3
= Cos™? (1) ki
ostz ==
2 3

Now Sec (cos‘1 %) = Sec (g) =1

P

Which is required.
(iv). Csc(tan1(-1))
Solution.
Suppose y = Tan"1(—1)
= tany = -1
om
=y=-7 )
= tan" (-

,Wherey € [—g ,%]

. = —E = 1 = -
Now C@ W) = ese(=3) = = V2
isaequired.
& sin~! (— %)
tion.
Suppose y = sin™!(— %) ,where y € [ : Z]
= Siny = —<
= z ,Since s n( n) L
—_— 1 —_ — —
Y l 6/~ 2
= sin 1( )
1 AN
Now Sec(sin™ ( 2) Sec( 6) =75
Which is required.
(vi). tan(tan"1(-1))
Solution.
Suppose y = Tan"1(—=1) ,wherey € [—g %]
= tany = -1
-2 s 2 )=-1
=Y=-3 ) mcetan(—Z )__
/s
= tan"1(-1) = 7
/s
-1/ _ e
tan(tan™"(—1)) —tan( 4) =-1.
Which is required.
(vii). Sin(sin~1(3))
Solution.
T T

Suppose y = sin‘l(%) ,where y € [_E

1
=>Siny=§

’2

i
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Ly g -(E)_l
y—6 ,olnce sin 6 —2

=™t (3) =3
Sin 5 —6

. -l l o T\ _
Now Sin(sin (2)) = Sin (6) =
Which is required.

(viii).tan(sin~1(— %))

N | R

Solution.
Suppose y = sin"1(— %) ,Wherey € [—% %]
1
= Si = ——
iny 3
= S Since sin(—z)——1
Y= 6/ 2
= o _1< 1) T
sin —_— ===
2 6
in~1(—3) = _A__1
Now tan(sin™"(—>)) = tan(—7) = 7

Which is required.
(ix).Sin(tan"1(-1))
Solution.
Suppose y = Tan"1(—=1) ,wherey € [—g %]
= tany = -1
s _ I

=>y=—Z ,Since tan(—Z )=—1

T

= tan"1(-1) = 1

Now Sin(tan~1(—1)) = Sin (— %) =—
Which is required.
Addition and subtraction formulas
(1) prove that

sin! A + sin"1 B = sin~! (A\/1 - B2 + {15 A7)
Proof:
letx =sin"'A, y=sin"1B

L
=

B
1
a’+A*=1>a?=1-A?

= a =+1— A? by pathagoras

:sinx=T:A, sig/= = =B

b*+B*=1>=b*=1-B?
= b =+/1— B? by pathagoras

So
1-— A2
cossz:\/l—A2
1— B2
cosy=T=\/1—B2
Now
sin(x + y) = sinxcosy + cosxsiny
_ -—1( \/ — p2 \/ a2
x+y=sinn"(AV1—-B“+By1—-4
2)

Prove that

sin! 4 — sin"1 B = sin! (A\/l — B2 - B\/1- A2)

Proof:
letx =sin"'4, y=sin"!B

= sinx = =B

=l
| &

=A, siny=
a*+A*=1=a*>=1-A%
= a =+1— A? by pathagoras

b*+B*=1>b*=1-B
= b =+/1— B? by pathagoras

So
Vi-A42
cosszzx/l—A2
1 - B?
cosyzfzvl—Bz
Now

sin(x =)= sinxcosy — cosxsiny
x —y &%ip (A\/l — B2 —BV1 —AZ)

(3) pfove that
costd 6051 B = cos™ (4B — /(1 42)(1 - B?))

Proof:
(&t = cos 14, vy

cos™ 1B

B
1
a’?+A4%’=1=a%=1- A>

= a =+1— A? by pathagoras

= CcoSX = =B

|

=A, cosy=

b*+ B?> =1= b*=1— B?
= b =+/1—- B? by pathagoras

So
o V1-az
sinx = ———= 1— A?
V1 — B?
siny=T=\/1—B2
Now

cos(x + y) = cosxcosy — sinxsiny
x+7y=cos! <AB - J(1 — A5 - BZ)>

cos' A+ cos™' B = cos™?! (AB -J(1-42)(1 - BZ))

(4) prove that
cos!A—cos™1B = cos™?! (AB +J1-4)(1 - BZ))

Proof:
letx =cos™*4, y=cos !B
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= Aoy -2 p Tan~'A + Tan"'B = Tan~1 2>
COSX—l— , COSy—l— an an =I1an 1_AB
al+A%2=1=>a%=1- A> Put B=A
A+ A
= a =+/1— A% by pathagoras Tan A + Tan™'A = Tan™1 A
1 _1 24
b2+ B2=1>p2=1- B2 = 2Tan™"A =Tan 142
= b =+/1— B? by pathagoras
So Exercise 13.2
ViAo
SIX == =V~ Question # 1. Prove that
JVi—B? L .7 253
Slny=T= /1 — B2 sin 13+sm 75 = oS oo
Now Solution.

w cos(x —y) = cosxcosy + sinxsiny
x+y=cos! (AB + J(1 - AH(1 - BZ))

cos! A+ cos 1B = cos™?! (AB +/1-4)(1 - Bz))

(5) prove that
A+B

-1 -1p _ -1
Tan " "A+Tan "B =Tan 1 AB
Proof:
letx = Tan" !4, y = Tan™ !B

= Tanx =A, Tany =B

Tanx + Tan
Tan(x +y) = 7 4

— TanxTany

L A+B

1-AB

=>x+y=Tan~ hence proved

(6) prove that
Tan 'A—-Tan B = Fan! ) dnkil
1+ AB
Proof:
letx = Tan A, y =Tan B
= Tanx =A, Tany =B
Tanx — Tany

T —v) =
an(x =) 1 + TanxTany

1

1+ AB

=>x+y=Tan~ hence proved

Hence

A-B

Tan 'A—Tan™'B = Tan™' ———
an an an 1+ AB

(7) prove that

2Tan A = Tan™

1— A2
Proof:
We know that

LL.H.S = sin"' = + sin"1 =
13 25

v sin"!A+sin"!B =sin"1(4y1 — B2 + By/1 — A2%)

s = sin Yaelier (2) + 2 [1- (=)
..—sm(13 —2—5+£ —1—3)

s S 29 7|2
S =6in™ (3 625 ' 25 169
L s it 5 (576 7 [144
H.S=sin" (3 1595725 769

_ 5 (24)+ 7 (12)
L.H.S = sin 13\25 25\13

120 84)

EESPR Sl Tl
L.H.S = sin (325+325

204
L.HS= Sil’l_1 (ﬁ)

LHS—n _1(204>
H.5 =5 — cos 325

-1 T -1
 sin A=§—cos A

204
L.H.S = cos™1(0) — -1 (—)
cos™(0) — cos 375

= cos™1(0)

NS

v cos ' A—cos™'B
= cos~! (AB + /A =421 - BZ))

L.H.S = cos™| (0) (%) + j(l - (0)%) (1 B (%)2)
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b5 — ost o | 62009 |25
HeS = 008 105625 ST = 1169
s _1(253) cosa = -
.H.S =cos™1|(—
325 Now tan % = [1=€0s@
2 1+cosa
LHS=RHS 5
tanE = - 13
Hence Proved. 2 5
1+ 13
Question # 2. 8
-11 -1l _ o192 « 13
Prove that tan ,ttan” - =tan (19) tanf = 1§
13
Solution.
" a 8
1 1 an> = 178
L.H.S=tan " '=+tan"1= 2 18
4 5 ) a 2
an— = —
“tan"!A+tan"1B=t ‘1<A+B) a 2 32
s tan an =tan” (T 5 _ tan—lg
2
1 += a=2tan~?! 3
L.H.S=tan?| —%_2 ¢ 1 5
1-— (1) (1) sin!— = 2tan" 1=
4)\5 13 3
Hence Proved.
2 tion # 4 . Prove that tan~1222 = 2 cos—1 22
L.H.S=tan! %—0 O ’ 119 13
20 Solution. Suppose

9
L.H.S=tan™! (—)
an”! (5

L.H.S=R.H.S

Hence Prov@

Question # 3 .Prove that 2tan™' S = sin~1

Solution. Suppose

12
a=Ssn "~ —
13
12
51na—13

Now cosa = V1 — Sin2a

_ (12)2
cosa = 13

144
1-—_—

cosa = 169

O

12
13°

= t —1%___ 1
a an 119 @9
120

tana=m

Now Sec a = V1 + tan? @

eca= [1+(2)
eca= 119
oca = |74 14400
eca= 14161
oe — |28561
¢C*= 14161
coe o 169
=119
Now Cosa = o _ 19
Seca 169
N g 1+Cosa
ow COS2 = 2
« |1+
COS— =
2 2
288
a_ 1169
COoS 2 = _2
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3 8
a 144 L.HS=sin"1=+sin"1—
COSE = @ 5 17
12 + sin"!A+sin"!B =sin"1(4y1 — B2 + By1 — A?)
a
COSE = E - -
©_ os 122 LH.S = sinl(o 1—(3) 12 1—(§))
27 13 e 5 17) T 17 5
12
a = 2cos” 11—3———(2)
From (1) and (2) , We have L.H.S= -—15 1_2 E 1_1
o120 12 H.5=sin" (g 280 717 |1 728
an m— Cos 1—3

Hence Proved.

tion #5. Prove that sin"! =+ cot 13 =1 LH.S =sin-10 |22, 8 16
Question #5. Prove that sin™! —+ co =3 H.S=sinM G oo+ 15 |52
Solution.

Suppose a = Sin‘l% ————— (iD)

1
Sina =

Now Cosa = V1 — Sin? —/ -
1
Cosa—\]l——=

From (i)and (ii), we have

11_

V5

(Usmg Cot™'x =

Sin~

Now Cot™13 = tan™?

W=

L.H.S =sin™1 —+ cot‘13

@)

L.H.S =tan™1

Using tan A + tan™! B = tan™

L.H.S =tan™!

T
IR +

o U1 Uty
wl =

_
|

_
~

Hence Proved.

Question # 6 . Prove that sin~! % +

. -1 8 177

sinT —=cos " —

17 85
Solution.

2 E

_ (45 4 32)
L 85" 85
H.S =sin™! (77)
. = Sin —_—
% IS S 85
L.H.S=R.H.S

Hence Proved.

\@

Question # 7 . Prove that

— 3(15)+ 8 (4
L.H.S = sin s\17 175

)

:Q 177 a3 415
sin 85 sin 5—COS 17

Solution.
Take sin 17—; =x, sin‘lg =y
773
= sinx = o=, siny =<
cos’a =1—sin*a

772
85
3

5929 cos?y =1— (E)Z

Zx=1-=22=

,  7225-5929
O T T s
1296

2
7225

Cos™ X =

85
=

coszx=1—(—> , cos?y=1-—sin’y

36
= cosx = —=(cosis + +ve in domin of sine)
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4
cosy =¢ (*+ cosis + ve in domain of sine)

w cos(x — y) = cosxcosy + sinxsiny

ex-ree (B)0)- ()E)

= cos™~! (ﬁ + g)
425 425
X—y= cos‘13—75 = cos‘ll—5
425 17
sin”~ 1z+ sin 13 cos” 15
85 5 17
Hence Proved.
Question # 8. Prove that
Cos™ 1§+ 2tan1= = Sin-1§
65 5 5
Solution. Suppose a = Cos‘lg ————— ()
_ 63
= Cosa = o

Now Sina =+V1— Cos?a =
\/1_ :\/256
4225

16

Sa= Sin‘lg— — ——(ii)
So from equations (i) and (ii), we have
, 63 116

65 = Sin~1 E

(@) =

3969
4225

16
65

Cos™?

Now Suppose f = tan~

So Secfl =

J1+tan?p

26

25

_ V3
5
1 j—

Sec[i' - E
Sinf
Cosf

- sint = (5) ()

= =Sin"?!

Q

= Sinf = tanfCosp

Since Cosf =

As tanf =

1

V26
————(iv)

V26

From (iii) and (iv), we have

“l-=gin"?t

5
'163+2ta

tan
2
-1

Ul“4<i]
—_
(o)

Now L.H.S = Cos

16 1
L.HS =Sin"!—+2Sin"1—
65 V26
1
(Sin‘

1
L st L)

16
L.H.S=Sin"' —+
V26 V26

65

16
L.H.S = Sin™?! s + Sin~1

16
L.H.S =Sin~! o +Sin~1

16
L.H.S =Sin~ 1—+Sm

L.H. 1
S =S8in" 65

1_
13

13

5
13

. 144 5 13969
169 ' 13 4225

() 555)

(192 315)
845 845

3 R.H.S
5

Cy*
\@ LH.S = sin- (g

L.H.S =Sin™ !

L.H.S =Sin™?!

Hence Proved.

Question # 9. Prove that tan‘1 +tan~? % —
-1 8

19
Solution.

13

4

tan

1

19

)

13 13 _
tan™! -+ tan”" = — tan

L.H.S =

A+B
1-AB

vtan'A+tan !B =tan™! (

L.H.S =tan~?

-5
27
L.H.S = tan~ (ﬁ

L.H.S = —
Stan(1
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27 8
L.H.S = tan™? 1 19
1+ 1_ ( 19
4
L.H.S = tan™ ( >
425
_ —1[ 209
L.H.S = tan _ﬁ
209

L.H.S = tan™1(1)
TC
L.H.S = 7 =R.H.S
Hence Proved.
Question # 10. Prove that
16

65

4 1
—+sin™!— + sin~

5 13

T
sin~1 =—
2

Solution.

L.H.S = Sin‘lé+5in‘1i
B 5 13

L.H.5=5m1<i Jl EAp jl (‘;)2>+sm—

] 16 o

L.H.S=Sin1 \/ 169 13\/1—£ + sin
b1t 14,5 |9
5 160 T 1325

s =5 (3(35) 5@)+sm

L.H.S =Si -1(48+15) %
mn 65 65 si
63
L.H.S =Sin™!— 4+sin !

65
+

in 1(93 ’1 <16)2 N __(63>z>
256 3969
= sin” 65 225 65 T 2225

3969 6 256
4225 4225

B 16 /16
=sin” <65 65)%5(@)
sin™! (ﬁ+2—56)

1225 ' 1225

=sin~!

= si —1(4225)— in"1(1) == = R.H.S proved
=sin"! oz ) =sin =~ =R.H.Sprove

Hence Proved.

16

1

65

;16

65

. 11 _15
Question # 11.Prove that tan™?! 'Rl +tan™! =

-11 -11
tan™ > +tan” 2
Solution. L. H.S =

11 -13
tan 1 + tan P

A+ B
“tan"!A+tan ! B=tan"! ( )
5
6

L.H.S =tan~!

L.H.S =tan~?

66
L.H.S =tan"1(1)

5
o 6>
H. .
+ — —=

5
R.H.S = tan~1 g
6
R.H.S = tan™1(1)
RHS=-——-——— (i)
From (i) and (ii), we have
LHS=RHS
Hence Proved.
Question # 12.Prove that Ztan‘lg + tan‘1; ==
Solution.
LHS= 2t -11+t 11
LH.S = an '—+tan =
3 7
LHS=t ‘11+t ‘11+t 11
H.S=tan "'=+tan "=+ tan"'=
3 3 7
1A4+tan"'B=ta (A+B>
an an = T
1 1
373 1
L.H.S = tan™! T +tan‘17
1-(3)(3)
z 1
-1 3 12
L.H.S = tan § + tan 7
9

3 1
LHS=t —1(—) tan"1=
an 2 + tan =
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3 " 1 Hence proved.
LHS=tan | —%*_7 3 7 1 Question # 17. Show that sin~!(—x) = —sin™1(x)
- (z (7 Solution. Suppose that y = sin™!(—x)
E = Siny = —x
RH.S = tan~! | —28; = —Siny = x
1-— >3 Since Sin(—60) = —Sinf
25 = Sin(—-y) = x
RH.S=tan~! [ 28 = —y=Sin""x
25 =y=-Sin"lx
28 Using Value of y then
= sin~1(—x) = —sin"1(x)

L.H.S =tan™1(1)
T
L.H.S = Z =R.H.S
LHS=RHS
Hence Proved.
Question # 13. Show that Cos(Sin~1x) = V1 — x2
Solution. Suppose that y = Sin~1x
= Siny =x

Since Cosy = /1 — Sin%y = V1 — x2
Using value of y

Cos(Sin™1x) = /1 — x2.

Hence proved.
Question # 14. Show that Sin(2Cos~1x) = 2xV1 — x%
Solution. Suppose that y = Cos™1x
= Cosy = x
Since Siny = /1 — Cos?y = V1 — x2
Now

Sin(2Cos™1x) = Sin2y
Sin(2Cos~1x) = 2SinyCosy
Sin(2Cos™1x) = 2x/1 — x2.
Hence proved.
Question # 15. Show that Cos(2Sin™ i) & 1422
Solution. Suppose that y = Sin™1x
= Siny =&
Since Cosy = /1 — Sin2y = V1 — %2
Now Cos(2Sin~1x) = Cos2y = Cos?y — Sin’y
Cos(2Sin~1x) = Cos?y — Sin?y

Cos(2Sin~1x) = (\/ 1-— x2)2 —x?

Cos(2Sin™'x) =1 —x% — x?
Cos(2Sin™'x) =1 — 2x?

Hence proved.

Question # 16. Show that tan 1(—x) = —tan1x
Solution. Suppose that y = tan™1(—x)
= tany = —x

= —tany = x
Since tan(—60) = —tanf
= tan(—y) = x
= —y=tan"lx
=>y=—tan"lx
Using Value of y then
= tan"!(—x) = —tan"'x

Hence proved.
Question # 18. show that cos™1(—x) = m — cos 1 x
Solution.
os™(—=x) =m—cos 1x
=>cos I(—x)+coslx=m
L.H.S = cos™1(—x) + cos™1x
= cos ™ (—x(x) — /1 — (—x2)(1 — x2)
= cos &(tax? — /(1 —x2)(1 — x2)

ZCos H(—x2 — /(1 —x2)2

= cos 1(—x? — (1 —x2))

=6es '(-1)=mw=R.H.S
Hence LHIS=R.H.S
Qdfestior™#'19. show that tan(sin™'x) =

x
V1-x2

Solution. Suppose that y = Sin~1x

= Siny = x
Since Cosy = /1 — Sin2y =1 — x2
Now tany = i;—g

tan(Sin~'x) = .
1 — x2
Hence proved.

Question # 20. Given that x = Sin~! % , find the

value of remaining trigonometric functions
sinx, cosx,tanx, secx,cosecx, cotx.
Solution.

Given x = Sin~!

N |-

1
= Sinx = = => Cosecx =

Now Cosx = V1 — Sin? —/ - /1——
3_13
4~ 2

3 2
Cosx = — = Secx = —.
2 3
Since
. 1
¢ _Slnx_ 7 1
anx_Cosx_\/i_ 3
2
= Cotx =3

Hence required.





