Ex 4.1

Inverse Trigonometric Functions Ex 4.1 Q1.
Let tan ' [—sﬁ)=y. Then, tany = 3 =—tan g - tan[—-;}

We know that the range of the principal value branch oftan-is

(—g,g] and tan[—%} is —3.

tan"(\ﬁ} 1s —%.

Therefore, the principal value of

Concept Insight:

The range for tan'! is same as sin’! except that it is an open interval, as tan{-n/2) and
tan(m/2) are not defined. So the method of finding principal value is same as sin'! given in
the first problem. Also note thattan(—x)=-tan x.

(_1)., o s )= cos| o T | = cos[ 3F
Let cos [ﬁ]-J«.Then. cosy = J?_,_ cos[4)—cos[n 4]—&)5[4].

We know that the range of the principal value branch of cosis

[0,7 ] and ccs[%], - _}E

Therefore, the principal value of cos '[—\%] is %

Let cosec ' (—\E) = y. Then, cosecy =-2= —cosec[%] =cosec(—%].

We know that the range of the principal value branch of

cosec™ is [—E E} —{0} and cosec[—%} =2
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Therefore, the principal value of cosec™ [--.E] is — E



L. represents angle in [O,a]

cos L [— §]=an angle in [0, n]whose cosing is [— g]

we know that for any ze[-1,1], cos
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We know that, far any x € 8, tan~'x represents an angle in (%,3] whose tangent is x.

So,

Jg] whaose tangest is i

- 1 . -7
tan~'| == | = &n angle in
[ﬁ] : [2 N

o] =

| =

tan! [%] =

We know that, for » € &, sec!

x represents an angle in [0,x]- {g}

sec! [—‘UE) = an angle in [0,7]- {1} whose secant is [—*\E}
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sac -2 = —.
)= 3
we know that, for any x R, co?™x represents an angle in (0,x)

cot™! —qﬁ = An angle in [0,7)] whose contangent is —«.E.
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o=

Lot {—\E} = 5?17
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we know that, for any x € 8, sec™ x represents an angle in [0, 5]- {2}

sec™ (2) = an anglais [0,7]- {g} whose secant is 2
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We know that, for any x < &, cosec iy is an anglein {;—K,DJ w [D,
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cosec? [%] = An angle is [%,DJU [D, %] whose cosecant is [
3
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. Then, sin y=—=sin| — |.
¥ y=3=sin( 2]

_mes(zsm;]}m’[m[hﬁﬂ

=tan"' 20052} =tan' [2 % l}
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=tan'1=—

Concept Insight:
Solve the innermost bracket first, so first find the principal value of sin"'(1/2)

_ m
Let tan™' (1) = x. Then, tanx=1=tan Y

stan” (1) = x

Let cos™ = = v. Then, CDSJ—‘:—I=—CQS “J=ms ﬂ—ﬁ]=cns 2n _
.C05_1[_1]_2n

- 2) 3

Let Sin_](‘lJzi-ThCn, Sin:=—l=—sin{ﬂ_:J:sin[—n?J.
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_3n+8n—2n_9_n_3:t
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tan'l[-ﬁ} = angle in [%,g] whose tangent is 43

=
3
sec™ [-2) = an anglein [0,7]- {g} whose secant is (-2
i
-
3
25

1| 2 . -5 T . 2
cosec | —=|= an angle in |—, = |-{0! whose cosecant is | —
()7 onsem [55]-t0 %)

o=

Hence,

tan! 3 - sec! -2)+ msec?
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Let cos'l; l ! =x. Then,cosx =l = C0s| 2
2]} 2 13)
cos™! (1) _=
0 T
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Let sin ]:. - .:="T- '[hen:s1n3'=—3=—ﬂnil 5 .:= Sm:. 5
e L T
sn ||_‘_5 Ji E
L1 af 1y = 2x ) T 2T
s | = =287 —= [=—— | —— =—t—=—
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Let sin™ | . x. Then, sinx 1 sn| X |
\2) 2%

Let sin":—l.‘=x Thenzsm,x=—l=ﬂn'l—£.'
L 2) 2 L6
sin™ ((L\__z
L B
Let cos ]'._ 2 | =y. Then.cosy= 5 =CDS"-,E _EJ.-'
L2 6
I e g 1W0x -x+107 97 3¢
_sin 2cos =+t =" =
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Let tan™ (—1)=x. Then,tanx=—1=—tan| — |=tan| 7 —

H-1) =

Cotan”

Let sin™| —=—— =x.Then=51nx=—T=—mn'— =

E‘-.

Let tan™ |:J§T|=x. Then, ta.t1x=«4€=tanil 3 l;

~tan”'(+f3) =%

Let sec™ (=2} = y.Then, secy =2 =sec'r T T
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Ex 4.2

Inverse Trigonometric Functions Ex 4.2 Q1
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Since cosé =

g
1+tan®=
2

_1[acosg8+ b
=0T | ———
a+hooss

g
1-tan®Z
J 2

=RHS
Hence,

2 tan~! a-b tans = cos~! Fcoso+b
a+h 2] a+hbcoosg
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