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Find the principal values of the following:

1. sin! (— %)

/ ,..

, 3.

cos —'
5

3. Cosec 1(2)

4.t (]

N

-1 ,'" —1 |
cos —3
et

6. tan(-1)
-1 [ 2 '\‘.
sec —
7 \3)
cot‘l(\f’aT j

] =1 \',

o cos !\&3;}
cosec™! l -sﬁ :l

10.

-1 1

Solution 1: Consider y = 11 (_E)
Solve the above equation, we have sin
y=-1/2
We know that sin 1/6 = 7%
So, sin y =- sin 11/6

T
sin y —sm‘ _EJ

.
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T
? s

)5

Since range of principle value of sin't is [ .

Solution 2:

~

(B

cos’ l T'

Lety=
Cosy=cos Ti/6 (ascosT/6 =V3 /2)
y = 11/6

Since range of principle value of cos? is [0, 1]

Therefore, Principle value of “ T/ s /6

Solution 3: Cosec 1 (2)
Lety = Cosec ! (2)

Cosecy =2

We know that; cosec 11 /6 = 2

So Cosec y = cosec 1 /6

*' T
. . . 2
Since range of principle value of cosectis - =

Therefore, Principle value of Cosec * (2) is /6.

-1 ~
Solution 4: @8 l"gl

w5
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Lety = tan” (~3 |
tany = - tan 1/3

or tan y = tan (-11/3)

. . . 9
Since range of principle value of tantis - = -

-1 ~ )
Therefore, Principle value of fan l_\,;] is — /3.

(1)

{ \
|

{ 2 )
-~ ’,'

Cos
Solution 5:

70N
-1."1'.
cos | — |
R

— \ J
y_ ~ #

cosy=-1/2

T
cos Vv =—COST
b

cos y = cos(1 — 1/3) = cos (211/3)
Since principle value of cos™ is [0, 1]

710\
-1{ =
|

cos
Therefore, Principle value of

“

is 211/3.
Solution 6: tan(-1)

Lety = tan'l(-1)

tan (y) =-1

tan y = -tan /4

tan v =tan —— |
- 4 44}
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53

Since principle value of tan™ is 272
Therefore, Principle value of tan'(-1)is - /4.
(9 X

Solution 7:

=3 ( 2 )

sec | —= |
y= L3 )
secy = 2/\/3

T
SéC Yy =seC—

Since principle value of sect is [0, 1]

sec
Therefore, Principle value of

&1' =

7 is /6

cot™ ( JS-']

Solution 8:
cot'l(\@]

y: y

coty= V3

coty = /6

Since principle value of cott is [0, 1]

cot'l(\g} .

Therefore, Principle value of is T1/6.
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|3/l
o 1
cosy= $
COs V =—CO0s '—

-

/ N\
cosy=cos, T——

, 3T
| =Co5s—
e Y 4

Since principle value of cos is [0, 1]

Therefore, Principle value of

=11 =1 \',
cos —_
N2 isa g
-1{ _ )
Solution 10. “*%¢ l- J:'l
-1{ _ )
Leyy = cosec™ | J:'I
cosec V= ﬁﬁ
Cosec V=cCosec ——-
35
Since principle value of coseclis L 2 2
-1{ _ )
Therefore, Principle value of osec J:'l is—11/4
Find the values of the following:
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an-1 Ayl  —— M e
11. wan (1) + cos 5 +sin =

) |
12.. i¢os = F2s8inlt =
2 2

13. If sin-1 x =y, then
(A)O0<sy =T

m s
(B)_E Sy ss3

(C)0<y< T
(D)< y<3

14. tan=! (V/3_) - sec 1 (-2) is equal to

(A) T
(B) -m/3

(C) /3

(D) 2 /3

_ tan'1(1)+cos'1; —==fhsin | ==
Solution 11 \ &/ L=
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a, T af T, ol o 7
= tan tan —-+cos —c057J+sxn | —sin— |
- ‘ 3 \ 6 )

R TR (o
= —+C0s T—— +sin sin ——
4 " 3) L 6)

v

T 2T

4 3 6

37+87—-27w
12

Solution 12:

Let cos™ (l) = x. Then, cosx = ;l; = cos[—'}}

2
cos ™' [-1) =—
3

2
Let sin '(%J = y. Then, siny = % =sin (EJ

=

6

Solution 13: Option (B) is correct.

Given sint x =y,

v
L)

T
The range of the principle value of sin*t is [ 2
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TT
Therefore, ™ 2 sy =

~ A

Solution 14:

Option (B) is correct.

tan~" (V3) - sec " (-2) = tan! (tan T/3) — sec’? (-sec T/3)
=11/3 - sec! (sec (11 - 1/3))

=11/3 -21/3 =-1/3

Exercise 2.2

Prove the following

1.

b | =
[0 A

| =

|
!

oI5 S Sompgee s g%
3sin” x=sin" (3x—4x |.xe

Solution:
- : o1y : 11
3sin" x=sin"(3x—4x ],xe}__=_
| = 2
(Use identity: 5in 3¢ =3sin §—4sin” & )

Let x = sinb then

B=sin"x

Now, RHS

= sin~1(3x — 4x3)

Www.edugmoss.com
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= sin~1(3 sin 6 — 4 sin30)
= sin—1(sin 3 6)

=36

=3sin?t x

=LHS

Hence Proved

= 53 ‘ 1
3cos x=cos |4x -3xl:x6{;,l‘

Solution:

3cos " x=cos {_4:(3 -3x:] .XE t%l i
Using identity; cos36 = 4cos’ 6—3cosé
Put x =cos 6
8 =cos™ (x)
Therefore, c0s.3 6 = 4x3 — 3x

RHS:
cos™ (4'( -3"7)

= cos™ (cos 3 8)
=30

=3 cos™? (x)
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= LHS

Hence Proved.

3.

1 ) -1

D)
tan” —+tan~ — =tan
1 24

Solution:

a3

tan" = +tan”' — =tan
11

24

=tan "1 (125/250)
=tan " (1/2)

= RHS
Hence Proved
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Stan-t L itans L = tantoL
2 17
Solution:
2
_ . 2tan” x=tan™ x
Use identity: T=x7
LHS
2 tan'll-l-tan'1 l
_ 2 7
2x l
=Y 2 =3 1
tan —=_—+tan —
(Y 7
B 1-1\5}‘
=tan1(4/3) + tan'1(1/7)
Again using identity:
tan” x+tan” y =tan” il
1-xy
We have,
4 1
g~
-1 3 /
e I
1=
3 /
_ _1,28+3
tan (—21_4 )

=tan? (31/17)

RHS
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Write the following functions in the simplest form:

tan-l '\|‘1+l’2 -1

5. X

x=0

Solution:

Let's say x = tan 6 then 6 = tan* x

We get,

Y, Fpe L[ V1+tan* 6 -1
.—_=tan —————————

tan 0

tan

This is simplest form.of the function.

-1 |
lan ——— X
3 Jxl> 1
6. \/.\"—] 0
Solution:

Let us consider, x = sec 0, then 8 = sec® x



WWW.Edllgl'DDSS.CD]]]

EDUGROSS

WISDOMISING KNOWLEDGE

1 1
=} J
tan =tan  ——e
v —1 Jsec‘e-l
’ 1
= tan™ —
tan- &
s £
= tan ll p— i
tan &

= tan’(cot 6)

=tan? tan(m/2 - 6)

(T1/2 - 8)

/2 — sec? x

This is simplest form of the given function.

l-cosx
tan ' "— ,0<x<T
7. 1+cosx

Solution:

g (1—cosx 0
tan — |=tan
l+cosx

I
—
&=
=l
/_—\
=
g
I
1
) | -
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f cosx—sinx| —x In
tan” | ————— |, — <x<—
L cosx+smnyx ) 4 4

8.

Solution:

Divide numerator and denominator by cos x, we have
r:ax(x) sin(x)
_1 cos(x) cos(x)
(cos(x) sm(x))
cos(x) cos(x)

_ sin(x)
-t _ cos(x)
= tan ( sm(x))
cas(x)
2 1-tanx)
tan _—
| 1+tan x )

| T
tan ——tanx |
T L S ‘
T
.' 1+tan—4—tanx;.

=tan * tan(m/4 — x)

=1/4 - X

X
Lan T —— Ixl<a
9 \ﬂllh P X

Solution:
Put x = a sin 6, which implies sin 6 = x/a and 0 = sin"}(x/a)

Substitute the values into given function, we get
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tan”™'

X -y asiné
2 2 =tan 2 2 o812
a —x \/a —a sin“ ¢

—lan'( asin@ )
avl-sin’ @

o .[asinGJ

acost

= tan(tan 0)

=0
= sin’}(x/a)
tan”! 3a’x—x' 0 =@ .4
| —, P~ Sy
a’ =3ax’ P \E \/E
10.
Solution:

After dividing numerator and denominator by a*3 we have

Put x/a = tan 8 and 0 = tan’(x/a)

Fos 3
o[ 3tanf—tan’ @)

tan e
. 1-3tan"6 )

=tan? (tan 3 0)

=36
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= 3 tan’(x/a)

Find the values of each of the following:

tan 'l:ZCOS(ZSin '—i—)]

Solution:

11.

(a0 4 35 )
= tan~ | 2cos, 2sin sm—;J
| 6,

=tan? (2 cos 11/3)
=tan’}(2 x %)
=tan? (1)

=tan? (tan (1/4))

=11/4

12. cot (tan~*a + cot™'a)
Solution:

cot (tan~*fa* cot*a) = cot m/2 = 0
Using identity: tan—a + cot™*a = 11/2

13.

+

A 2k ey
tan > sin 3 Feos T . xl<lLy>0and oy <1

I4+x 1+
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Solution:

Put x =tan 6 and y = tan ®, we have

1] . 2tan® q1-tan’g
tan— sitn  ———+Cc0§  ——mM8M—
2 1+tan’ @ 1+tan’ @

=tanl/2[sin" sin 2 8 + cos™ cos 2 ]
=tan (1/2)[20 + 2 @]
=tan (0 + ®)

tan & +tan @
- l-tanftan @

= (x+y) / (1-xy)

| iy
sin| sin” =+ cos lx;=1,
14. If \ > /,then find the value of x.

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

So, given equation turned as,

szl a1 T
sin ;+cos X=—

i) -1
Using identity: stn  Z+cos 7 = 1y/2

cos x=cos™

We have,

oy | e
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Which implies, the value of xis 1/5.

-1 x—l 23 x+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 aXxty
tan "x+tan )y =tan
1-xy
x—1 x+1
a1 x—=2 x+2 T
tan 7 N7 STEE e
1 x—1)(x+1) 4
'x‘x-l)"\x-%ﬂ
or

g (x=1)(x+2) +(x+1)(x—-2) .
(x=2)(x+2)—(x-1)(x+1) 4

or
X+ 2x—x-2+x -2x+x-2 &
tan v =
x —4—{x" -1} 4
2x2—4 ¢ (ﬂ')
or an(—
x2—4—x24+1 4

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

or2x"2=1

1
orx==++2

1

. — or
The value of x is either v2 V2



EDUGROSS

WISDOMISING KNOWLEDGE

Www.edugmoss.com

Find the values of each of the expressions in Exercises 16 to 18.

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

Solution:
. . sin”Ysin (z—ﬂ))
Given expression is 3
2n (3m—m) &
First split 3 as orm =3

After substituting in given we get,
- 2 -
sin~(sin (?”)) = sin™ (sin(r —2)) =%

is

S’

wld

-1 Z_H)
Therefore, the value of > (Sm (3
17. tan (tan (37"))

Solution:

tan™!(tan (3:”))

Given expression is

3 s YT g T
First split 4 4 4

After substituting in given we get,

tan™*qan (T, tan=(eanee -5 = -

tan™* (tan (37:{)) is —

The value'of 4,

18. tan(sin™! (g) + cot'lg)
Solution:

3 3
. . tan(sin™?! (—) cot™1=
Given expression is ( 5 + 2)
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in—1 E) = -1 E =
Putting, sin (5 x and cot (2) y

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)

_ VsecZx —1 = |21
Again, tan x = 16 =% and tan y = 1/cot(y) = 2/3

Now, we can write given expression as,

tan(sin™! (z) + cot'lg):

tan(x +y)
3.2
e Apvad
4 3
tanx+tan v 3 2
— l-tanxtan y — _ZXE‘;
=17/6
-1 n
19. cos™(cos )i equalito
(A) 71/6 (B) 5 1/6 (C) /3 (D) /6

Solution:
Option(B) is‘correct.
Explanation:

cos™*(cos %ﬂ) = cos™!(cos (2 — %T)
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(Ascos (2m—A) =cos A)

2 — E _ L2n-7m 5_1'[
Now 6 6 6

| el B
sin -;-—sm 1 —-,; ,
20. 2 + =/. isequalto

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

Explanation:

=

. _1 _ =
First solve for: 5™ ( z)

N / N N

S S R A e R A

sin ——  =5s51n —Ssin—  =sin sm ——

{ 2) \ 6 ) { J

AN = N s \ /
=-1/6
Again,



WWww.edugrooss.com
EDUGROSS

WISDOMISING KNOWLEDGE

= sin(m/2)

=1

21.tan1 V3_ - cot (-V/3_) is equal to

(AT (B) -m/2 (C) 0 (D) 23
Solution:

Option (B) is correct.
Explanation:

tan't v3_ — cot? (-V/3_) can be written as

{ \I
)

/
[

=0\ T -1
=tan “tan ——cot | —cot

3 ‘\‘.

|5

7 a [ 3‘\'1
= ——cot ‘ cot| T—— [
3 L\ 6,

om T

=3~ 07%
=R _ 57

"3 6
—3m
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Miscellaneous Exercise
51

Find the value of the following:

13

-1 okl
1 cos~!(cos—

Solution:

First solve for,

13
Now: 6
[As cos? cos(x) = xif x € [0x1] ]

“1(cos My js X
So the value ofCOS (COS 6 ) 1S 6.
2 tan‘l(tan7—n)

: 6

Solution:

First solve for,

tan%ﬂ = tan(m + E) = tan

Www.edugmoss.com

13w [ T
cos— = cos(2m+ E) =¢os —

cos~1(cos = cos‘l(cosg) = % € [0, ]

T
6

Page No:
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Now:
[As tan tan(x) = x if x € (-T1/2, 0/2) ]

-1(tan L) is =
So the value ofmn (tan 6) 1S 6.

_12
7

-1

. 3
2 sin F tan

3. Prove that

Solution:
Step 1: Find the value of cos x and tan x

. —13 _
Let us consider™ 5~ x, then sin x = 3/5

2
V1 -—sin?x = 1—(3) =4/5
So, cos X = 5

tan x =sin X/ cos x = %

Therefore, x = tan! (3/4), substitute the value of X,

o sin'lz = tan~! G) ..... (1)

Step 2: Solve LHS

2sin"l==2tan" 1=
Sin dan 4

5

tan™ " = tan

Using identity;2tan?! x = , we get

A== (4)2)

= tan'1(24/7)
= RHS

Hence Proved.

Www.edugmoss.com

tan~'(tan ") = tan~}(tan}) = = € (-1/2, /2)
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in-12 4 cin-13 = tan-122
4. Prove that 3™ 17 +sin 5 tan 36
Solution:
-1 (8
Let 51 (17) = *then sin x = 8/17

_ VI—sinZx = /1—ﬁ=15/17
Again, cos x = 289

And tan x =sin x/ cos x =8/ 15

Again,

S A
Let > (s) ~ Ythen siny = 3/5

_ 1—sin?y = 1——=4/5
Again, cosy = 25

Andtany=siny/cosy =%
Solve for tan(x + y), using below identity,

tanx +tany
tan(x +y) =———
1—tanx tany

_ 32+45
60-24

=77/36

This implies x + y = tan"'(77/36)
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Substituting the values back, we have

77

in"1& 4 sin13 = Z
sin-= o7+ sin-" o = tan 36(Proved)

5. Prove that cos™ G) +cos™! (%)

Solution:
4
Let cos™ —=86
>
cosé =i
5

Solve the expression, Using identity: cos (8 + @) = cosb cos ¢ - sin@ sin ¢

Let cos”

-
[ [
S} l [ ]
Il
S

[y
o

cos@ =

sing= ,Jl—cos: ]
144
169

(S
(W]

-

5

13

=4/5x 12/13 - 3/5 x 5/13

(48-15)/65

33/65

This implies cos (8 + ¢).=33/65

or 6 + ¢ = cos?(33/65)

Putting back the value of 8 and ¢, we get

4
cos™ ! (g) + cos™?! (

Hence Proved.

12y (33)
E) = COS g

Www.edugl'ooss.com
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6. Prove that 5" (33) +sin”" (5) = sin” ()

Solution:

412 3
Let cos 1-:'=9 let sin” 2 =¢
13 5

12 . 3
So cosf=— |So sing=—
13 5

sin@=+f1—cos* @ |cos@ =\}1—5iﬂ2 @

169 25
5 4
_E =§

Solve the expression, Using identity: sin (6 + ¢) = sin"B.cos ¢.+ cos 0 sin ¢
=12/13 x 3/5+ 12/13 x 3/5
= (20+36)/65

= 56/65
or sin (6 + ¢) = 56/65

or 8 + ¢) =sin 1 56/65
Putting back the value of 8 and' ¢, we get
12 3 56
-1(-% =l (D) -l (2
cos™ (g3) + 0% 5 = (55)
Hence Proved.
-1(83) _gip-1(2 -1(3
7. Prove that 0 (16)_S]n (13)+C°S (5)

Solution:
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25 _ k.9
= —@ = g
12 4
13 3
wonit 5| wmpatne s
cos@ 12 cosg 3

Solve the expression, Using identity:

T tan & +tan @
’ ° l-tan@tan @
5.4
_ 12 '3
- 5 4
1=%3
=63/16

(0 + ¢) = tan'! (63/16)

Putting back the value of 8 and ¢, we get

63 5 3
-1 (22 a1 -1(2
tan (16) St (13)+CC’S (5)

Hence Proved.

Www.edugmoss.com

8. Prove that 140" (5) + tan”(5) + tan”! (5) + tan”! (5)

Solution:

s () () + e () + s (2)
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Solve above expressions, using below identity:

-1 -1 a1 Xty
tan” x+tan” y =tan
1—xy
1,1 1,1
—_ -1 5 7 -1 3 8
= tan” " (=¢5) +tan™ (F)
1-2x2 1-=x=
5 7 3 8

After simplifying, we have
=tan? (6/17) + tan't (11/23)

Again, applying the formula, we get

[(.8..11 )
il 27723 |
.l—ixﬂ;
\ 17 23)

After simplifying,

= tan

= tan"(325/325)
=tanl(1)
=T1/4
5 =Lcos 112X
9. Prove that 130 VX =;c0s "=, X € (0,1)

Solution:
Lettan™'vx =0, thenVx=tan o
Squaring both the sides

tan? @ = x

Www.edugmoss.com
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Loos—11X
Now, substitute the value of x in z°°  T5x, we get

1 [1-tan’6)
= —COos w——
2 \1+tan"8 |
=15 cos-1 (cos 2 0)
=% (20)
=0

=tan"1/x

J1+sinx + J/1— smx)

1
(J1+31nx —J1—sinx

X € (0, /4
10. Prove that cot- 2’ (0, T/4)

Solution:
We can write 1+ sin x as,

: W i A e R
1+smx=cos‘;+sm‘;+2cos;sm; C°5—+51

- - - -._.\

ulwc

And

; 13X, i 23X . > .S |
l-sinx=cos" —+sin" ——2cos—sin—
2 ) 4wy

I
(]
o]
v
2|
|
v,
=

Nla

LHS:

cot™ ( Jl-l-sin x+ Jl —sin x\'
\\fl-l-sin x—qf'l —sin x'

I e N . N\
X

x), x)

COS—+SI —_ lC('JS——SI.I'J.—

1|\ 2) 2)

= cot 7 - <
- - x) | x x)
cos—+51n— | — cos——sm—

7277 2) s =sn |

\ /
=N “~ S
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2 cos(g)

= cot™( )

2 sin(g)
= cot (cot (x/2)

=x/2

IA
=
IA
[y

X, —

-1 ,V1l+x—v1-x T 1
tan™ " ( )==—-cos™!
11. Prove that Vitx+V1i-x" 4 2
[Hint: Put x = cos 2 0]

il

Solution:

| -
Put x=cos26 so, Gzzcos Ly

-

A fiFx-=x)

LHS = tan ‘ —'

\\f1+x+\/1-xl.
7 N
1l A1+ cos28 —~f1—cos26 |
l\Jl+c0529+~,fl—c052¢9/,|

= tan

1 -'/\(2 cos’ 6 —2sin’ 8 \;

= tan
;\J?. cos’ @ +J25in: & ;

o \5 cos@— J?_.sin 8)
|«f§ cos@+ «J'Esin 9/,'

= tan

Divide each term by v/2 cos 6
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e ;"l—tane\;

\1+tan 8

{ T S

| tan ——tan &
4

- tan-l

T

\
1

- (7
- tan” tan ——6[
4 )

Hence proved

g_n_gsin_ll—gs' _1i§
12. Provethat 8 4 3 4 3
Solution:
2 _Zsin1z
LHS = 8 4 3
9.'”17 s =} 1\
= ——sin -
2275 3)
9
— =—COS ‘—
4 3
....... (1)
_ ) ) sin'@+cos™ @ =z
(Using identity: 2)

Let ® = cos™ (1/3), so cos 6 = 1/3

S
3 ’ ' 242
sinf@=+fl—cos* 8 = 1—%: g: :[-
3

A
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9 . 1 2\/5
: : ~sin T T _—
Using equation (1), 4 3

Which is right hand side of the expression.
Solve the following equations:

13. 2tan! (cos x) =tan™! (2 cosec x)
Solution:

2tan” (cosx)=tan - (2cosec x)

7 N 7 N\
af 2cosx ) af 2 )
| =]

tan 1 s = ’
1 —cos” x, \sinx )

2cosx 2

l-cos”x sinx

cos x
=1

sin x
Cotx=1
X = 1/4

~

tan™" x(x>0)

[

i3] :"'l—x !

tan = i

14. Solve J+x)
Solution:

Putx=tan 6

This implies
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4 1-tan 9\;_ 1 .5
\1+tan8 ) 2

i

{ T
' tan ——tan &
=1 4

1
 tan —+tan & | ~
.4 J

= (T
tan ltan. ——9J=
'\\4 J

1.8
2

4 -0=0/2

or 30 /2 =1/4

0 = 11/6

Therefore, x = tan 6 = tan 11/6 = 1/v/3

sin {ltan'1 r] |r| <1

15. is equal to

x 1
(A) = (B) —

1—x° 1—x*

1 X

(€) = (D) =
J+24 1422

Solution:

Option/(D) is correct.

Explanation:

let @=tan"'x so,x=tanéf

Again, Let’s say

WWW.Edllgl'DDSS.CD]]]
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sin(tan~ x| =sin @

This implies,
1 1

cos ecé 1+cot’ @

sin (_tan’1 x)=

1 1

Put cotf=——==

tanf x

Which shows,
sin(‘tan'1 x;]: 1 - = Y
B x +1

x

sin'l(l-x_‘_)—Zsin'lx=§

16. then x is equal.to

(A) 0,2 (B) 1, (C) 0 (D) %
Solution:
Option (C) is correct.

Explanation:

Putsin"x=6 So, x=siné
Now,

sin'l(_l-x)—2sin'1x=

|
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sin 1(1—x]—"9=£
' 2
sin™ (1-x)==+26

(As x=sin 0)

After simplifying, we get
X(2x-1)=0
x=00r2x-1=0

x=0orx=1%

Www.edugmoss.com

Equation is not true for x = %. So the answer.is X = 0.

2 x) afx=y)
tan ° — —tan T
17 \y/ \ X7V /) 4 equal to
(A) /2 (B) /3 (C) /4
Solution:

Option'(C) Is correct.
Explanation:

Given expression can be written as,

(D) -3 /4




WWW.Edllgl'DDSS.CD]]]

EDUGROSS

WISDOMISING KNOWLEDGE

I
g



