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Exercise 2.2

Prove the following

1.

Isin” x=sin~" [:3_1' —4x ] x € [—

b | =
I [l
L

Solution:

3sin" x=sin”’ [:33: —45° ] x e [—

b | =
b | =
(I

(Use identity: sin 3¢ =3sin f—4sin° & )
Let X = sind. then

g=sin" x

Now, RHS

= sin"1(3x — 4x3)

= sin"!(3sin 6 — 4 sin® 0)
= sin~1(sin 3 0)

=36

=3sin?t x

=LHS

Hence Proved
2.

L 1
Jcos " x=cos |4x" —3x).xe {;=1j|
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Solution:

- . 1
3cos T x=cos [‘4_1:' —3.1.1] .XE {;=1:|

Using identity: cos38 =4cos’ 8 —3cosé
Put x =cos 6

8 =cos™ (x)

Therefore, cos 3 8 = 4x3 — 3x

RHS:

cos™ (4 —3x)

= cosx'1 (cos 3 8)
=36

=3 cos™? (x)
=LHS

Hence Proved.

[ =

Solution:

) r
tan™' — +tan"  — =tan
11 24

-1

[ =

-1 -1 A Xty
tan  x-+tan "y =tan

Using identity: -
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=tan "1 (125/250)
=tan 1 (1/2)
=RHS

Hence Proved

Solution:
_ _ 2tan” x=tan "
Use identity:
LHS
e -1 ol
Ltan T —+tan T —
_ 2 7
le 1
tan " "1:{‘:“ o
1_ _I
i‘.‘-z;ll
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=tan1(4/3) + tan'1(1/7)

Again using identity:

tan” x+tan” v =tan

We have,

4 1
—+=
-1 37

tan
l—ix
3

1

28+3
T1ioa)

_ -1
=tan (21_4

=tan? (31/17)

RHS

-1 x+ v

1—xv

Write the following functions in the simplest form:

tan

5. x

Solution:

LAl -1

x=0

Let's say x = tan 0 then 8 = tan* x

We get,

Lan
X

tan {7

e -1 lm_,[J1+tanf§—1]
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an 1(5666‘—1]
tan &

tan-" l1-cosé
- gin#

Trigonometric Functions

. . B
2sin”
=tan~' 2
2sin— cos
_l (2] »
=tan"'| tan— | = ——Etan X

This is simplest form of the function.

a3
lan ———— "
2 dxl=1
6. xr -1 »

Solution:

Let us consider, x = sec 8, then 8 = sec™ x

tan = = tan
x—1
_ 1
= tan ! =
tan* &
_ 1
= tan n_-_
\tan &

= tan’}(cot 0)
=tan? tan(/2 - 6)
= (/2 - 9)

= m/2 —sectx

This is simplest form of the given function.
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l—cosx
tan | ,[———— |, 0<x<T
7 l+cosx

Solution:
| .1 X
I 2sin"—
l-cosx
tan I{Jl— = tan ! —2
FCO5 X 1 X
N 2cos" —
2
. X
S —
=tan"’
X
CO5=—
2
A
_ X X
= tan ][tan— = —
2 2
_;,'rl.:ﬂ.‘-i.'i'—bi-l]l.l'wl =, 3T
tan” | ———— | — <x< —
8 lcosx+smx | 4 4
Solution:

Divide numerator and denominator by cos x, we have

cox(x) _ sin(x)
cos(x) cos(x) )

-1
tan (cos(x) sin(x)

cos(x) cos(x)

_ sin(x)
. tan‘l( cos(x)
- sin(x)
cos(x)
o 1—tan x)
tan
\1+tan x|
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!
|

tan — —tan x |
-1 /
tan

— 7 |
1+tan1tan x|

A

=tan * tan(m/4 — x)

=T/4 — X

-1 X
tan -

T lxl<a
9. ».,Il'fr—.r‘

Solution:
Put x = a sin 6, which implies sin 8 = x/a and 6 = sin'}(x/a)

Substitute the values into given function, we get

i x _. asiné
tan  ———=tan

: Ja'i —a’sin’ 0

va' —x°

tan'[ asin? ]
ayl-sin” @

o {asinﬁ]
- acosfd

= tan(tan 0)

=0

= sin}(x/a)

Y

4f 3a°x-x° 4 d
Lan - =il T AT
10 i —3£LT‘J -u"'_; \E

Solution:
After dividing numerator and denominator by a3 we have
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Put x/a = tan 8 and 6 = tan(x/a)

tan =
1-3tan~ &

=tan? (tan 3 0)
=30

= 3 tan’(x/a)

Trigonometric Functions

[ 3tan&—tan’ 8 )

Find the values of each of the following:

11.

Solution:

f . -1
= tan | 2cos, 2sin

1 | !
=tan | 2cos 2x—

=tan? (2 cos 11/3)
=tan(2 x ¥2)
=tan? (1)

=tan? (tan (11/4))

=1m/4

.
tan '[chs(lsin ;

T
6

T

sin — |

6""}
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12. cot (tanta + cot™a)
Solution:
cot (tan™ta + cot™?a) =cot m/2=0

Using identity: tan'a + cot™a = 11/2

13.

L I =

Lan— sin 7 +Hoos Tlhlxlsl,y>0and xv < 1
2 1+ x 14+ ¥ . -

Solution:

Put x =tan 6 and y = tan @, we have

5

1) . _, 2tan® o 1—tan’ ¢
tan — sin ———+Cc0§8  ——
l+tan~ & I+tan~ @

=tan1/2[sin" sin 2 6 + cos™ cos 2 ]
=tan (1/2)[20 +2 ]
=tan (6 + ®)

tan & +tan ¢
- l-tan&tan ¢

(x+y) / (1-xy)

| 0
sin | sin '+ cos 11’i=1=
14. If 3 J , then find the value of x.

Solution:
We know that, sin 90 degrees = sin 11/2 = 1

So, given equation turned as,
1 _ j
5N 1E+CDS 1_1::

-

|

=

=1 &

cos xX= !

—sin”

|
L | o=

pter 2 Inverse
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-] -1
Using identity: sin f+cos £ =1y/2

1

cos ' x=cos =
We have, 5

Which implies, the value of xis 1/5.

-1 ."i'_]. -1 ."i'+1 T
tan +tan =

15. If x—2 x+2 4 then find the value of x.

Solution:

We have reduced the given equation using below identity:

-1 -1 Xty
tan " x+tan "y =tan
1—xy
x—1 x+1
- -2 -1} T
tan ™ X _4& '1;+' —=—
1— =11 x+17 4
x—2 M x+2)
or

tan ! (x—=1)(2c+2)+(x+1)(x—-2) _z
4

I:.T—E:l (J:+ 2) —[1’—1)[1’+1J

or
X +2x—x-2+x —-2x+x-2 &
tan - — =—
¥ =4 x -1} 4
2x% —4 . (n)
or = tan(—
x2—4—-x2+1 4

or 2x"2 - 4)/-3=1

or2x"2 =1

s L

orx==+ 7
The value of x is either L or — =
V2 V2
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Find the values of each of the expressions in Exercises 16 to 18.

16. sin~1(sin (2?"))

Solution:

2m

Given expression is sin™ (sin (?))

First split 2 s 880 ppp L
3 3 3

After substituting in given we get,

sin~(sin (23—7[)) = sin"(sin(m - g)) = g

Therefore, the value of sin™! (sin (23—”)) isg

17. tan_l(tan (%ﬂ))

Solution:

. . . — 3
Given expression is tan 1(tan (f))

(4m—m)
4

First split 3 gs orm—=
4 4
After substituting in given we get,

tan™! (tan (34—”)) = tan™ ! (tan(n - E)) =-Z

The value of tan™!(tan (34—”)) s

18. tan(sin~1 (g) + cot™1 %)

Solution:

.1 (3 _13
Given expression is tan(sin ™! (E) + cot 15)

.1 (3 -1,3
Putting, sin~! (E) = x and cot 1(;) =)y
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or sin(x) = 3/5 and coty = 3/2

Now, sin(x) = 3/5=>cos x =v1 —sin?x =4/5 and sec x = 5/4

(using identities: cos x = V1 — sin? x and sec x = 1/cos X)

2

Again, tan X = Vsec?x —1 = 1—2 —1=%andtany = 1/cot(y) = 2/3

Now, we can write given expression as,

tan(sin~! (%) + cot™? %) =tan(x +vY)

3 2
—_+=
4 3

tan x + tan v 3
1-=-x
4

d | b2

— l—tanxtan v _

=17/6

19. cos‘l(cos%“) is equal to
(A) 717/6 (B) 5/6 (C) /3
Solution:
Option (B) is correct.
Explanation:

-1 7y _ -1 7T
cos (cos?) =cos™ “(cos (2m — ?)
(Ascos (2T —A) = cos A)

7M. _ 12m-7m 51

Now 21t — — = =—
6 6 6
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T 1 { ]. \-‘:

sin [——sin_ | —5 |:|
20. 3 ~ =/J is equal to

(A)¥2 (B)1/3(C)¥ (D) 1
Solution:
Option (D) is correct

Explanation:

First solve for: sin~! (— %)

= sin(m/2)
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21.tan1 V3 - cot (-/3) is equal to
(A) (B) -m/2 ©o
Solution:

Option (B) is correct.

Explanation:

tan't v/3 — cot? (-/3) can be written as

-1 v -1 |
= tan t;an?—cut _—u:u:ut—

5JI

T 4 o
= ——cot | cot T——
S cot e 75 )|
T i1
=379
L
T3 6
_—31'[

6
=-1/2
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