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Miscellaneous Exercise

Find the value of the following:
1. cos 1(cos BTH)
Solution:
. 137 T s
First solve for, cos — = cos(2m + g) = cos ~
. -1 13—7T = -1 E = E
Now: cos™'(cos—=) = cos™'(cosg) - € [0, ]
[As cos™ cos(x) = x if x € [0, 7] ]
-1 13m . T
So the value of cos™*(cos—) is—.
6 6
2. tan~!(tan 7—”)
' 6
Solution:
: 7
First solve for, tan?n = tan(m + %) = tan %
Now: tan~!(tan) = tan~}(tany) = = € (-/2, 7/2)
[As tan't tan(x) = x if x € (-1t/2, /2) ]

So the value of tan‘l(tan%n) is %.

124

3. Prove that 2 sin™1 =

= tan™

vulw

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

Let us consider sin~'= = x, then sin x = 3/5

2
So, cos x = V1 —sin?x = /1 () =45
https://byjus.com
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tan x =sin X/ cos X = %

Therefore, x = tan'! (3/4), substitute the value of x,
. 13 _ —1(3
= sin” - = tan (4) ..... (1)
Step 2: Solve LHS
3

3
2sin~! T= 2tan !

2x
1—x2

Using identity: 2tan? x = tan™! = tan™1(—), we get

3

2(3)
2
1-(3)

= tan'1(24/7)

=tan"1(

)

= RHS

Hence Proved.

= tan122

. _13 1
4. Prove that sin = + sin 36

vi|lw

Solution:

Let sin~?! (%) = x then sin x = 8/17

Again, cos x =V1 —sin?x = |1 — % = 15/17

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

Again,

Let sin™?! (E) =1y thensiny =3/5
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. _ i 2 _ _i_
Again, cosy =,/1 —sin?y = [1 25—4/5

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

tan x +tany
tan(x +y) = ————
l—tanx tan'y

8 3
—+=
_ 15 4

_ 32445
60—24

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

1 =tan‘1¥ (Proved)

v|lw

. 418 .
sin~! = + sin
17

5.Provethatcos‘l(g)i—cos‘l(%g)::cos‘l(zg)

Solution:
, 9
Let cos™ [ g let cos™ 2 @
3 13
c056=: cosQ—E

= fi 16 = l—ﬂ
=Jl-3 169
5 5
5 13
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Solve the expression, Using identity: cos (6 + ¢) = cosB cos ¢ - sinB sin ¢
=4/5x 12/13 - 3/5 x 5/13

= (48-15)/65

= 33/65

This implies cos (6 + ¢) = 33/65

or®+¢ =cos? (33/65)

Putting back the value of 8 and ¢, we get

4 12 33
(7 “1 (28 -1 (22
€os (5)“0S (13) €03 (65)

Hence Proved.

6. Prove that cos™! (%) + sin™? (g) — sin-1 (%)

Solution:

) 5

412 A

Ltet cos™ —= let sin” = =¢
13 3

2 3

So cosfd=— |So sing=-=

13 5

sin@=+f1—cos* @ |cos@ = l—sin:¢>

o U . /1_2
169 25

13

Solve the expression, Using identity: sin (8 + ¢) =sin 6 cos ¢ + cos 8 sin ¢

= 5/13 x 4/5 + 12/13 x 3/5
= (20+36)/65

= 56/65
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or sin (6 + ¢) = 56/65
or 8 + ¢) = sin 1 56/65

Putting back the value of 8 and ¢, we get
12 3 56
-1(_-= il [ Z) = qin~ 1=
cos™ (g5) + ™ ) = sin™* (55)
Hence Proved.

7. Prove that tan~?! (g) = sin~?! (%) + cos ! (g)

Solution:
let sin 2 =9 |letcos?2=¢
13 5
5 3
-Yo) sin & —_ SO cos ¢)= 2]
13 5

cos@=+ll-sin’ @ [sin@=-+ ’l—cosng

25 9
U 169 25

12 4

13 5
voind 5 | ot s
cos@ 12 cosg 3

Solve the expression, Using identity:

tﬂn[:5'+¢}j= tan & +tan @
1—tan Ftan @
5 4
1273
- 5 4
1=3%%3
=63/16

(6 + ¢) =tan! (63/16)

Trigonometric Functions
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Putting back the value of 8 and ¢, we get

63 5 3
“1(22) _ cin-1 (2 -1(2
tan (16) S (13)’FC°S (5)

Hence Proved.

8. Prove that tan™?! (é) + tan? (;) + tan~! (%) + tan! (%) =

Solution:
LHS = (tan™! G) + tan™? (%)) + (tan™ G) + tan™ (%) )

Solve above expressions, using below identity:

-1 -1 Xty
tan " x-+tan v =tan
1—xy
1,1 1,1
— tan—l( 5171) +tan—1( 3181)
1—EX; 1—§X§

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

Again, applying the formula, we get

6& 11 1

ab 17 23

1I'Eill

—_— |
oo 1T 23

= tan

After simplifying,
= tan'1(325/325)
=tant(1)

=1/4
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9. Prove that tan™1+/x = %cos‘lg , X € (0,1)
Solution:

Lettan~'+v/x =8, then+/x =tan ©

Squaring both the sides

tan? 6 = x

Now, substitute the value of x in %cos‘l % , we get

1 [1-tan®8)
—C0s | ———— |
2 1+tan’8 |

=15 cos-1 (cos 2 0)
=% (2 0)
=0

=tan"1/x

J1+sinx +V1—sinx

10. Prove that cot™ (J1+sinx — /l—sinx

) =2 x€(0,m/4)

Solution:
We can write 1+ sin x as,
, S X, 9 X x . x [ xr . ox
l+sin x=cos"—+sin“—+ 2cos —sin — COs— +sin— |
2 2 2 2 — 2 2]
And
, R X, X { X, x|
l-sinx=cos" —+sin” ——2cos—sin— =  cos— —sin—
2 2 2 2 L 2 2)
LHS:
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a1 'f\u'r1+sin x ++fl—sin x|

cot
?xh\.'r1+sin .T—ﬁﬂ—ﬁiﬂ ﬁ.l
[ x .ox) [ x . ox)
COs——+8in— |+ COs——351n—
ik 2 211 2 2)
= cot = — -
| x . x| | xr . x|
COs——+s8ih— | — COs——5ifl—
L2 2) L2 2)
= cot'l(2 C?S(E))
Zsm(E)
= cot? (cot (x/2)
=X/2
-1 v1+x—v1—x T 1 _ 1
11. Prove that tan =——-coslx, —=<x <1
(\/1+x+\/1—x) 4 2 V2

[Hint: Put x = cos 2 0]

Solution:

1
-1
Put x=cos 28 50.5':;1205 X

LHS = taﬂ_l ( w,l'i"'l’—r\”—l’ 1:
Il+x+ 1—1’;}
-1 ':«,1"1+ cos 28 —~f1—cos 26 )
EMMNIIII-I-CDS 28 ++f1 —cos ZEJ

= tan

2 «fl cos’ E—u'rlsin: 5"1:

= tan
gfl cos- €+x|'[25in: Ef'fj

a1 \E cosf—+f2sin g

= tan
«,E cos §'+u"rf5in SJ

Divide each term by v2 cos 6
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-1 {1—tan E-"H:

= tan -
\1+tan & )

T 1
tan ——tan & |
= tﬂ.ﬂ_l 4

- .
l+tan —tan & |

=RHS

Hence proved

9 9 .
12. Prove that L Zsm

Solution:
9 9 . _411
LHS = — — —sin™! -
8 4 3
ofmr . 410
— ——s§sn -
41 2 3)
9 a1
—C0s  —
4 3

sin@+cosT B=_

(Using identity:

-1 1 2V2

1 9
— =-SsIn
3 4 3

2)

Let 6 = cos™ (1/3), so cos 6 = 1/3

As
7 || 242
sinf=+1—cos" &8 = l—é:\E:TJ’-
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. _ 9 . _12v2
Using equation (1), " sin~?! =

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

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

2tan " [CDS .T:I =tan I:Z Coséc _T]

o 2eosx ) gl 200

tan” | ——— | =tan" | —— |

\1—cos” x | sinx
leosx 2

l-cos”x sinx

COos X

1

sin x
Cotx=1

X = 1/4

afl=x :—ltaﬂ_1 JL:I:J:::- E]]

an [
14. Solve d+x) 2

Solution:

Putx=tan 6
1—-x1 1

tan i = Ztan " x
d+x) 2

This implies

Trigonometric Functions
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-1 { 1 - .Tl"': 1 -1

tan” | —— |=—
W1+x) 2

«
-1 ':l—tﬂﬂ 5.‘1.: 1 -1
tan — =—t
\d+tan g | 2
f T p
tan — —tan & | 1
an — 2 —_g
T I 2
tan —+tan & |
L 4 J
-1

i :‘r 1
tan tan ——¢& | =
L4 )

b | T

m4-06=06/2
or30/2=m/4
0 =T1/6

Therefore, x = tan © = tan T1/6 = 1/v/3

sin [ tan™ x| |1| <1

15. is equal to

(A)

x 1
— (B) —
V- -

(€) =— |

1

Solution:

D) ——

Option (D) is correct.

Explanation:

let =tan'x so,x=tand

Again, Let’s say
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This implies,
Eiﬂ[?tﬂn_l x‘]= I = 1 _
‘ © cosect af1+cnt‘5'
1 1
Put cotf=— =—
tand x
Which shows,
sin(tan™ x| = ! == 1
1+_: X +1
x
sin'lﬁl—l’]—lsin'l_w;:ij
16. = then x is equal to
(A)0,% (B) 1,% (C) 0 (D) %
Solution:

Option (C) is correct.

Explanation:

Putsin"x=8 So, x=siné

Now,
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sin™ (1-x)—28 =

k2| E

sin” (1-x) == +26

| T :
1—:|:=5111_ ?+2.§' |

l—-x=cos 28

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

x=0orx=%

Equation is not true for x = %2. So the answer is x = 0.

af x) af x=y )

tﬂ.ﬂ _. I—tﬂ.ﬂ __+ .
17 L) VT s equal to
(A) /2 (B) /3 (C) ia
Solution:

Option (C) is correct.

Explanation:
Given expression can be written as,

https://byjus.com
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I
H
i
—
| —— |
bt
—
W | o
+
[ L
P
I
—
—
]
I
—
L——
I

U tn—x 4

L xv+y HxT—xy )

N T

Lx 4T ]

= tan

=tan? (1)

=T1/4
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