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Inverse Trigonometric Functions

1 1

The functions Sin™!, Cos™%, Tan™1!, Cosec™},
Sec™t 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™%,
Remember that
Sin™!, Cos™!, Tan™%, Cosec™,...e.t.c are single
valued functions. While sin™1, cos™?!, tan™1, ...are not
Single valued functions.
The inverse sine function:
the inverse sine function is denoted by Sin™
defined as

Cosec™!,..e.t.c

1

1and

y =Sin"lx iff x = siny
T 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;

1 and

y =Cos~ Y iff x=cosy
Where
yelo,r] or0<y<m
And
x€[-11]or—-1<x<1
The inverse tangent function:
The inverse tangent function is denoted by Tan™! and is
defined as;
y =Tan x iff x = Tany
Where
ye(<EX) or—Tay<k
22 2 2
And
X € (—00,0)0r —0 < x < ©orx €R

Note:

It must be remember that
sin~lx # (sinx)™!
cos™1x # (cosx)™1
tan lx # (tanx)™?!

The inverse cosecant function:

Definitions »Theory — Exercise

The inverse cosecant function is denoted by Cosec™

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

1

y =sec”lx iff x=secy
Where

s
y €[0,7] buty # 3
And
x€[-11] or —1<x<1
The inverse cotangent functions:
the inverse cotangent function is denoted by
co™! and definedasy = cot™ x iff x = coty
mT T
where y € [—5,5] buty # o
and
X € (—o,0) or x €ER

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

Range;-1<x<1

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

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

y = tanx
T

T
Domain, — = <x<—
2 2

Range; (—o0,)orR
y=tan 1x

L and

and
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Domain (—o0,) or R
R T[ <x < z
ange — = <x <3

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

vis
Domain; [0,7],x # >

Range; y<—-1or y=1
y=sec lx
Domain; x=-1orx<1
Range y<—-1ory=1

y = cscx
T

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

T T

_E;E )

Domain ; ],x *0

Rnage; [ y#+0

Exercise 13.1

Question # 1. Evaluate without using calculator
(i). sin~1(1)
Solution.
Suppose y = sin"!(1) ,wherey € [—% ,g]
= Siny =1
4 ) T
=>y=§ ,Since sm(z):l
=sin (1) =1
Which is required.
(ii). sin™1(-1)
Solution.

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

= Siny = -1
=y = _z Since sin (—E) =-1
y=73 2) =
T
= sin~1(-1) = -5

Which is required.
(ii). Cos (%)
Solution.

Suppose y = Cos_l(g) ,wherey € [0, ]

=>Cosy=7
n , T, V3
=y= 3 ,Since Cos (E) =
V3\ &
= C 1l — ==
os <2> i

Which is required.

-1, 1.
(iii). Tan™"( \/§)
Solution

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

1
= tany = ——
V3
= - .S‘incetan(—z)——i
y="% 6/ " "3
=t ‘1( 1) z
an”|——=)=——
V3 6

Which is required.
(v). COS_l(%)
Solution.

Suppose y = Cos_l(%) ,wherey € [0, ]

=>y=g ,Since Cos(§)=%

= Cos™! (1) T
os |=)==

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

Suppose y =Tan"'() ,wherey € [-% 7]

1
= tany = —
V3
) T
,Since tan (g)——
=t ‘1(1) i
an~ - |— | =—
V3 6

Which is required.
(vii). Cot~1(—1)

s

Solution.
Suppose y = Cot™'(—1) ,wherey € [0,n]
= Cosy = —1
3 Si c t<3n) 1
— = — _ = —
Y= ,Since Cot|—
1 3
= Cot™'(—1) = T

Which is required.

(viii). cosec™1(— \/Z—E)

Solution.
- 2
Suppose y = cosec 1(—3) ,Wherey €
[-3 2] v =0
2
= cosecy = ——
YT
, V3
:>Slny=—7
m e (.m_ V3
=y= 3 ,Since Sln(—g) =5
= C ‘1< 2) n
osec”  |——=|=—=
V3 3
Which is required.
. o1, 1
(ii). sin™( ﬁ)
Solution
— cin—1_ L _rr
Suppose y = sin™~( ﬁ) ,Whereye[ 2,2]
1
= Siny = ——
R
= n Since s'n( n) !
= —— 1 —_— )= - —
y=-z 4 2

=i (- 75) =3
sint | —— | =——
NG 4

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

i -15 _gip-12
(i). tan 5 = sin”
Solution.
. 15 T T
Suppose a =sin"' —=— —(1) wherea € [-3,7]
Sina = —
13

Now cosa = +V1 — Sin2a

5\ 2
cosa = + 13

B
cosa = 169
(144

cosa = 169

12
cosa = - |
Now tana = Sina
cosa
S
13
tana = 12
13
) _ 5
ana =
=t -1_
a=tan"l
sin~!= = tan_lé ,using (1).

Hence Proved.

.. _13_ . _IE
(ii). 2 cos z = sin"" o
Solution.
Suppose a = 2 cos‘lg— -—( Where% € [0,m]
a 4
- = -1_
5 = €05 ¢
c a 4
08 5 = z

Now Sin% =4 /1 — (3052%

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

Si z_ 1-C 22
ino = 05?7

, 16

SlTlE= 1—E
) 9

SlTlE— E
a3

SlTlE = g




Chapter 13 Class 1styear  https://NewsonGoogle.com/
2cos 12 = sin—1% using (1) Which is required.
5 25 ' V3
Hence Proved. (iii). tan(cos‘17
(iii). cos‘lg = cot‘lg Solution.
Solution. Suppose y = Cos‘l(‘/;) ,wherey € [0,7]
Suppose a = cos™! % ——— (1) Wherea € [0,m]
4 = Cosy = -
coser = K | - 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
_1\/§ _ T\ _ 1
Now tan(cos 7) = tan (E) =5

42
e = 11— (=
Sina (5)

) 16
Sina =

[u=
[

3|

vl

Sina =

Gl o

Si _3
ma—s

4
cosa = 4
Now cota = :%25
4

sina

From (1) and (2) , we have

4_
5 3

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

(i). Cos(sin1 =)

cos™ 1

N3
Solution.
Suppose y = Sin_l(\/ii) ,wherey € [—% ,g]
1
= Siny = —
YT
N T Si _n(T[)_ 1
y—4 ,Since si =75
i _1< 1) T
Sin —_— ] =
V2 4
in~1L1)= ™ L
Now Cos (sm ﬁ)—Cos(4)_ﬁ,

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

Suppose y = Cos_l(%) ,wherey € [0, ]

c 1
= =—
osy >
= =z Since Cos(z)—1
Y=z 3) 72
= C ‘1<1) i
oS - ==
2 3

Now Sec (cos‘1 %) = Sec (E) =1

Which is required.
(iv). Csc(tan1(-1))
Solution.

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

= tany = -1
= =_z Sincetan(—z)——l
Y= )~
T
= tan"1(-1) = -

Now Csc(tan"1(—1)) = Csc (— g) = sm(l—f)

Which is required.
.1 1
(v). Sec(sin (— E)

Solution.
Suppose y = sin"!(— %) ,Wherey € [—g g]
1
= Si = ——
iny 3
= - Since sin(—z)——1
y_ 6 ) 6 - 2
— ¢ _1( 1) T
sin"!{—=)=——=
2 6
in~1(=1) = _m_ 2
Now Sec(sin ( 2) —Sec( 6) =7

Which is required.
(vi). tan(tan1(-1))
Solution.

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

= tany = —1

-2 si 2 )=-1
=y=-7 ,Since tan(—z )——

/s
= tan"1(-1) = 7
/s

-1(_1)) = ) =_

tan(tan (1))—tan( 4)— 1.

Which is required.
(vii). Sin(sin~1(3))
Solution.
=sin~12 _Tr
Suppose y = sin (2) ,Wherey € [ > ,2]
1

=>Siny=§

S
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=>y=% ,Since sin(z)=l

6 2
=i (3) =3
sin 2) =%

. -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=7%6 6/ 2
= i _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) = I

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

sin! A + sin™! B = sin~? (A\/1 — B2 + By/1 - A2)
Proof:
letx =sin"'4, y=sin"!B

L
=

B
1
a’+A*=1>a®=1-A?

= a =+1— A? by pathagoras

:sinx=T:A, siny=—=2~B

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

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

Prove that

sin! 4 — sin"1 B = sin! (AJ1 —B?2-B\1- AZ)

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 — y) = sinxcosy — cosxsiny
X —y=sin"! (A\/l — B BJ1-2?)

(3) prove that
cos! A+ cos™1 B = cos™?! (AB ~-JA-4)H(1 - BZ))
Proof:

letx =cos™t4, vy

cos 1B

= CcoSX = =B

=)
| &

=A, cosy=
a’+A’=1>a?=1-A?
= a =+1— A? by pathagoras

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

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

cos(x + y) = cosxcosy — sinxsiny
x+y=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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= A4 _2 Tan 1A + Tan-1B = Tan~1 2>
COSX—l— , COSy—l— an an =I1an 1_AB
a’+A>=1=a%=1-A? Put B=A
A+ A
= a=+1-A? by pathagoras Tan A+ Tan™'A =Tan™! Y
_1 _1 24
b2+ B2=1>p2=1- B2 = 2Tan™"A =Tan 142
= b =+/1— B? by pathagoras
So Exercise 13.2
o Vi-a
stnx = 1 B B Question # 1. Prove that
i 1517 1253
siny = ———= /1 — B2 sin™" T2+ sin™ o= = cos™ oo
Now Solution.

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

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

(5) prove that

Tan 1A+ Tan 1B = Tan™! A+EB
1-AB

Proof:
letx = Tan A4, y = Tan™ !B
= Tanx =A, Tany =B

Tan(x +y) = Tanx + Tany
X Ty = 1 — TanxTany
L A+B
=>x+y=Tan T hence proved

(6) prove that
Tan 'A—Tan B = Tan™! A-B
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—A?
Proof:
We know that

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

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

2

LHS—"15 1 (7)2+7 1 (5)
H.S = sinT (33 25) T 25 3/

st S 49,7 |2

.S = sin" (73 625 ' 25 169’
L is st 5 (576 7 [144
H.S=sin" (3 1595725 169

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

120 84)

EESPRN Slnb Tl
L.H.S = sin (325+325

204
L.H.S =sin™?! (—)
sin™ {352

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)




Chapter 13 Class 1%t year

https://NewsonGoogle.com/

64009
105625

L.H.S=cos 1| 0+

253)

L.HS= -1 (—
cos™ {2o¢

L.HS=RHS

Hence Proved.

Question # 2.

Prove that tan‘1%+tan‘1 =tan1 (i)

19

Ul =

Solution.

1
L.H.S=tan™! ) +tan~!

vtan'A+tan"'B=t ‘1<
an an an 1_ AB

B =
+
ul| =

L.H.S=tan™!

(SN
|
~
L
N—
~
ul =
N—

L.H.S =tan™!

N 5[8

L.H.S =tan™!

ol 0
SN———

L.H.S=R.H.S

Hence Proved.

-112

. 42 .
Question # 3 .Prove that 2 tan™! s =sin"' .

Solution. Suppose

12

a = SIn —
13
12
SlIlCZ—13

Now cosa = V1 — Sin2a

cosa =

25
cosa = |/——
169
5
cosa = E
Now tan < = [2=25¢
2 1+cosa

Hence Proved.

Question # 4 . Prove that tan™! % =2

Solution. Suppose

12
a= tan‘lm— -—(
120

tana=m

Now Sec a = V1 + tan? @

seca= [1+(2)
eca = 119
§ - 14400
eca= 14161
oeq_ 28561
¢c¢= 114161
coe g — 169
eca = 119
Now Cosa = r _ 119
Seca 169
N g 1+Cosa
ow COS2 = 2
« |1+
COS— =
2 2
288
a_ [169
COS2 = —2
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3 8
a 144 L.H.S =sin"!=+sin"1—
COSE = E 5 17
12 + sin"' A+ sin"1 B = sin"1(4y'1 — B2 + By/1 — A?)
a
COSE = E - .
C_ o512 LH.S = sinl(o 1—(3) 2 1—(§>)
2- 13 e 5 17) 717 5
2c0s-1 12 @
a=2cost————
13 3 9
From (1) and (2) , We have L.H.S=sin"1(= |1 - — _
120 12 §=sinT (G 289 T17. |t 28
tan m = 4COS E
Hence Proved.
Question # 5. Prove that sin"!1—= + cot 13 == L.HS= sin‘l(E 225 + 8|k
! ' 75 ~ 4 e T 5289 ' 1725
Solution.
.11 ..
Suppose a = Sin 1\/_3 ————— (ii) » 3<15) N 8 (4>
Sma—i L.H.S = sin s\17 17 \5
N 2y — _ 45 32
Now Cosa = V1 — Sin / L.H.S = sin~! (% + g)

c 1_1_ 5 1_
osa = = \/_

1
__ SIna _ E _1
So tana = Cosa 2 2
V5
11
= tan 2T~ (i)
From (i)and (ii), we have
Sin~1 ! tan™! 1
inn"—=tan" "' =
V5 2

Now Cot~13 = tan™! (Using Cot™'x = Tan™?! %)

W=

1
L.H.S=sin"1—+ cot™ 13

V5
1

1
L.HS=tan 1=+ tan"1=
2 T3

Using tan" ' A + tan"! B = tan™! (A+B )
1-AB

N| =
W =

2 oluolulgg | +

L.H.S =tan™!

_
|
W =

~

Hence Proved.
Question # 6 . Prove that sin~! % +

.. -1 8 177

sinT —=cos " —

17 85
Solution.

77
L.H.S =si -1(—)
Sin 85

L.HS=RHS

Hence Proved.

Question # 7 . Prove that

177 3 15
inTt—+sin"'-= —
S gs TS g=CosT 15
Solution.
Take sin‘lg =X, sin‘lg =y
_ 77 3
= = — = —
sinx = o=, siny =
cos’a =1-sin?a
77\*
cos?x = 1_(E> , cos?y =1-—sin?y
L) 2, = 1- ()
cos?x =1 a5 0 COSTY = 1 (5)
5 7225 — 5929
oS X=T00s
, 1296
cosx =
36
= cosx = g(cos is + +ve in domin of sine)
=N
3 2
orty=1- ()
- 25
, _25-9 16
cos®y = =—
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4
cosy =¢ (*+ cosis + ve in domain of sine)

 cos(x — y) = cosxcosy + sinxsiny
= x == 5™ ((55) 5) + 55) )
oy =008 T \\8s/\s) " \8s/\5

(44 231
= cos~ (—+—)

425 ' 425
375 15
X — 7Y = COS 425—COS 17
177 a3 415
sin 85 sin 5— COos 17

Hence Proved.

Question # 8. Prove that

.63 1.3
Cos™ E+2tan §=Sm 5
Solution. Suppose a = Cos™! g ————— ()
_ 63
= Cosa = o5

2
Now Sina =+V1—Cos?a= |1— (ﬁ)

65
13969 _ [256 _ 16
4225 4225 65

L g1 16 @
a=8Sn"—————(ii
65
So from equations (i) and (ii), we have
c , 63 _ g 116
0s”~ 65 in~ 65
Now Suppose 8 = tan™ 1%— — — —(iii)
. 1
anf = z
2 =
So Secff =4/1+tan“p / + f1+25
E - T
1 1 5
Since Cosf = SecB T
5
B )
As tanf = C;T;ﬁ = Sinf = tanfCosp
sins = (5) (0) = 722
=>Sinf =|=||l——=)=—
5/ \V26 26
1
> =Sin"t—————(iv)
g V26
From (iii) and (iv), we have
1
tan"l==Sin"!—
5 V26
Now L.H.S = Cos‘163+2ta 1§
L.H.S =Si ‘116+25' -1 1
H.S =Sin""— in~t—
65 \26
L.H.S=Si 116+(5' 11 + Sin™! 1 )
LH.§S =Sin""— in~t—+Sin"Tt —
65 V26 V26

16 1 142
LHS=Sn1—=+Sint!— [1- (—)
65 V26 26

1 2
1—(—
+\/26 (\/26>
L.H.S=Sin"1—+Sin™? 2 1 1
mn —_— m g— _—
5 26 26
L.H.S =Si —116+S' 2%
L. =Jln 65 mn 6 26

16 10
— Cinn—1 - =1
L.H.S = Sin —65+Sln <_26)
1

16
L.H.S =Sin7t o + Sin~

_ 16 5\ 5 16
L.H.S =Sin 1| — 1—(—) +— 1—(—5)

65 13) 13
s smet[16 ], _25 5 | _ 256
L 3 169 ' 13 5225

L Hs—s _1<192 315
> =2 825 " 845

3
L.H.S = Sin~! (g) —RHS

Hence Proved.

. _13 _13
Question # 9. Prove that tan™1 " +tan~1 i

-18 _ ™
tan T
Solution.
L.H.S t ‘13+t 13 t 1 8
CH.§ = n-— n~t-——tan " —
I T
A+ B
vtan'A+tan"'B=t ‘1( )
an an an 1—_ AB

27 8

_ 20 -1
L.H.S =tan™! —t —
an L i an 19

20

27 8

20 | _ g1 S

L.H.S = tan™ (_1 tan 19

20
LHS=t (27) t 18
= tan™~ 11 an 19
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E — % Question # 11.Prove that tan~! ot tan‘lg =
L.H.S=tan™?! 41 41
( o tan 3 + tan 2
425 Solution. L.H.S = tan~! 11—1 + tan‘lg
= tan~1| —209 A+B
L.H.5 =tan" 216> wtan !A+tan !B =tan! ( )
+ 559 1— AB
1 5
i1'%6
425 L.H.S = tan~?
L.H.S = tan—1 | 202 1- %)(%)
- 425 61
209 e
L.H.S = tan~1(1) L.H.S = tan~! 665
T 1—-=,
L.H.S:Z=R.H.S 66

Hence Proved.
Question # 10. Prove that

. _14+ . 5 N 16 m
sin = sin~ 13 sin~ 65 =3
Solution.

L.H.S —Sin‘1i+5in‘1i
B 5 13

L.H.S:Sin1<é Jl (i)z s Jl_(g)ﬂm-l

L.H.S=Si TR PR
0. =Sin~ 169 13 25 Sin
s st 144, 5 [9)
Mmool s 160 T 13 25 ) TSI

L.H.S=Si 4( ) )+ 1l
in~ 5 z sin B

LH.S = Sin-1 (48 15) 16

65 65 65
L.H.S=Si -163+ =122
. . =Jdln 65 Sin 6
16

. [63 1612 63 2
= Sin 1<£\]1 ( ) +— \j b a)
(83, 3969
R W 4225
_ o1 [ 63 [3969 16 |25
=S\ 65 4225 T 65 4225

65./4225 " 65
- (55 (&) + 55 5))
=S "\ 65\65/) " 6565

o (3969 256)
S \42225 T 1225

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

Hence Proved.

66

R.H.S= tan™!

W] =

From (i) and (ii), we have
LHS=RH.S
Hence Proved.

Question # 12.Prove that Ztan‘1§ + tan~1

N =
|

Solution.

L.H.S= 2tan!

[SN
g =

1+t -
=+ tan
3

1 1 1
L.HS=tan'=+tan" 1= +tan 1=
an 3+ an 3+ an -

A+B
(= 75)
_3%3 + tan‘11

-6 ’

+tan!

an"lA+tan 1B =
1 l
L.H.S=tan[—3_3

L.H.S =tan™!

Ol CO|WIN 7=
N =

3 1
LHS=t —1(—) tan~ 1=
an 2 + tan =
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3 + 1 Hence proved.
L.H.S =tan™! 4 3 7 i Question # 17. Show that sin~!(—x) = —sin1(x)
1- (Z) (7) Solution. Suppose that y = sin~1(—x)
25 = Siny = —x
R.H.S = tan~!| —28 = —Siny = x
1- 23_8 Since Sin(—60) = —Sinf
25 = Sin(—y) =x
—v = Sin~1
RH.S=tan"?| 28 = —y =Sin""x
25 =>y=-Sin"1x
28 Using Value of y then
= sin~1(—x) = —sin"1(x)

L.H.S =tan™1(1)
i
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™x) = 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~1x) = 1 — 2x2
Solution. Suppose that y = Sin™1x
= Siny = x
Since Cosy = /1 — Sin2y = V1 — x2
Now Cos(2Sin~1x) = Cos2y = Cos?y — Sin’y
Cos(2Sin~1x) = Cos?y — Sin?y

Cos(2Sin~'x) = (\/ 1-— xz)z —x?

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

Hence proved.
Question # 16. Show that tan 1(—x) = —tan 1«
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
Solution.

_1x

os™(—x) =m—cos 1x
=>cos i(—x)+coslx=m
L.H.S =cos™1(—x) + cos™1x
= cos 1 (—x(x) — /1 — (=x2)(1 — x2)
= cos H(—x% — /(1 — x2)(1 — x2)
= cos }(—x?% — /(1 — x2)2
= cos™1(—x? — (1 — x?))
=cos"}(-1)=mw=R.H.S
Hence L.H.S=R.H.S
Question # 19. show that tan(sin™'x) =

1—x2
Solution. Suppose that y = Sin™1x

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

tan(Sin~1x) = .
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.
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