[ Miscellaneous Exercise

Find the value of the following :

137
1. -1 —
COS (COS 6 )
SOLUTION

13 13
cos™! (cos 6”) #* Tn as the range of principal value branch of cos ! is [0, 7]

13
So, cos™! (cos 67t) =cos™! (cos (27‘6+ g)) =cos™! (cosg) :g
- cos”! cosls—n =
o 6 ) 6
r
2. tan~ ! ( tan —
an (an 6)

SOLUTION

r r T
tan~! <tan 6> #+ 3 as the range of principal value branch of tan~ ! is (f 5 »)

So, tan=! tanlt = tan~! {tan <ﬂ+ E)} = tan~! (tanz) = E
6 6 6 6

Prove that
24
3. 2sin”' = =tan~!
sin 5 an 7
SOLUTION
Let Sin_1§ =x= E = sinx = tanx = § :MC*tan_lE
5 5 4 N 4

3 3
= 2sin”! 5 = 2tan_11 = tan ' <

3 3
5 5 3 16 24
=tan~! < 2 5 > = tan~! (%) =tan"! | = x > = tan~! <>
1< % 2 7 7
8 3 77
4. sin_lﬁ—l—sin_lg ztan_1%
SOLUTION
Let sin”! 8 = sin 8 = tan 8 Let s'n*13 = 3 siny = tan 3 = tan*13
— =x inx = — xX—— in~ - = — =si = - = -
17 17 15 5775 Y YmyTY 4
=X+ —tan_1§+tan_lé
y= 15 4
8 . 3 32445
= tan! <15+4 ) =tan"! ( 56 > = tan~! (77>
8 U3 24
-3 X7 1-% 36
4 1 33
5. cos*1§+cosflg :cosflg



4 12 4 12
Letx = cos_lg andy = cos_lﬁ = COSX = 3 and cosy= —

13
Now, sinx = v/ 1 —cos?x and siny = /1 — cos?y

= sinx = I—Eand siny = l—ﬁﬁsmx—éand sin i
Vs r= 169 5 T

4 12 3 5
know th = — — XS —TX
We know that, cos(x+y) = cosxcosy — sinxsiny = X335
= cos(x+y) s_B_» = x+y=cos ! 33
X = ———=—=x+ty= —
V=65 65 65 re 65
4 12 33
Or, cos_lg +cos_lﬁ =cos~! (65)
12 3 56
6 cos*lﬁ—i—sin’lg_sm’l6
SOLUTION
12 3 12 3
Letx =cos™ IB and y =sin~ Orcosx: el and siny = 3

Now, sinx = /1 —cos2x and cosy = /1 —sin’y

= sinx =4/1 & d cos 1 2:>sin —i d cos —i
T TR 25 TT g A Y=g

4 12 3 .20 36 56
We know that, 51n(x—|—y)—Slnxcosy+cosx51ny —3 §+§ g EJF%:%

= x+y=sin"! % or, cos”! 12 +sin~ =sin~
y= 65) 7" 13
-163

5 3
7. tan 116 :sin_lﬁJrcos_l5
SOLUTION
5 3 5 3 5 4
Let sin*lﬁ =x and cos”g =y = sinx = el and cosy = 5 or, tanx = T and tany = 3
5 4 S5+3
:>)c+y:tan*1——&-tam*17:tan*1 125 3 7 | =tan” 4
12 3 =3 %3 5

—tan’1 E><2 —tan*19
N 12°4) 16

1 1 1 1
8. tan '= +tan"'= +tan '=+tan"'- = i
5 7 3 8 4

—tan*li—f—tam*lg—tam*li
N 14 55 11
443 65
=tan~! 74 “3 =tan~! % =tan '1===RH.S
1—3 x5 2
7 7011 7
Prove that

1—x
1+x

9. tan 'yx = fcos <



10.

11.

12.

13.

1 1-—
Putting x = tan’6, we get R.H.S.= —cos ™! ( x) =

2 1+x

1
—~cos
2

1 1
= Ecosf1 (cos20) = 5 X 20 =60 =tan '\/x=R.H.S.

1—
tan'y/x = fcos ( x>

14+x

_y (V1 +sinx++/1—sinx X T
cot - - = - xe(O, 7>
V1 +sinx —+/1—sinx

_, {1—tan’8
14 tanZ0

L.H.S. = cot™! {

(1 +sinx) — (1 —sinx)

V1 +sinx++/1—sinx " \/1—|—sinx+\/1—sinx}
V1+sinx—+/1—sinx +/1+sinx++/1 —sinx

1{(1—|—sinx)+(1—sinx)—|—2\/1—sin2x} 1{
= cot = cot

2(1+c0sx)} q (
—————= > =cot
2sinx

_ 2cos?(x/2) _ X X
1 1
= cot = cot t—)=-=R.H.S.
€0 {ZSin(x/2) cos(x/2) €0 (CO 2) 2
-1 \/1+X—\/1—X T 1 1
tan ——— | =——=cos x, ——<x<1
VIidx+v/1—x 4 2 V2

[Hint : Put x = cos26)]

Putting x = cos 0, we get L.H.S. = tan -1

=tan

V/2c0s2(6/2) + 4/2sin*(6/2)

(6/2)] = tan~ {tan (j _ 2)} T

Hence, L.H.S. =R.H.S.

. V/2c0s2(6/2) — 4/2sin’ 9/2}
]
27

8 4 3 4 3

9r 9 . ;1 9.  ,2V2
m —

g " 3742 M 3
Hence, L.H.S. = R.H.S.

9”_9'11_9[”_-11] 9 os 1L = 2

T 1 y
4 2COS

4 372"

v14cos6 — \/l—cose}
V1+cos0+1/1—cosB

1+ cosx
sinx

[Dividing numerator and denominator by cos

lx) =R.H.S.

)

Solve the following equations :

2tan~! (cosx) = tan~! (2cosecx)

We have, 2tan~ ! (cosx) = tan~! (2cosecx) = tan~! [

_1 ( 2cosx
= tan |tan - =2 cosecx

Sll’l2X

2cosx

sinx

= 2cosecx = cosx = sinx

-1 V3
=tanx=1 = x=tan 1:>sz

2cosx

1 —cos2x

} = tan~ ' (2cosecx)




4

1— 1
14. tan~! <1+x> = Etanflx, (x>0)
x

1-— 1
We have, tan~ ! ( x) = —tan"'x, (x>0)
1

1+x 2

=tan 'l —tan 'x =

1
—t
2
T 2 =@
6

_1 3 _1 T
an x:>§tan x=tan 1= —

=tan x=—X - =

= —tang—
473 ey T

15. sin(tan~'x), |x| < 1is equal to

X

A)

(A) T
1

V1—x2
1

C) —
© 1+x2
X

Di
O =

(B)

(D) Lettan 'x = 0 = x =tan @, where 6 ¢ (—g, g) . sin(tan"'x) = sin @
1 1 1
Now, sinf = = = = X
cosec  /1+cot20 \/H- 120 VaZ+1
tan

16. . Ifsin~! (1 —x) — 2sin"lx = g then x is equal to

1

1
<o
1
D) 5

(©) sin~1(1 —x) — 2sin"lx = g = sin~!(1 —x) = §+2sin*1x = (1 —x) = sin (g+2sin*1x) = cos(2sin"lx) = 1 —x =

1 1
cos(cos '(1—2%) = 1“x=1-2" =2 —x=0=x=0, 3 But, x = 3 does not satisfy the equation. So, x = 0.

17. tan~! (x) —tan”! (Q) is equal to
y xX+y

3

-3
(D) —~

(22
© tan~! <)yc> —tan”! <i+§) =tan"! Hi(;cha)y)

=tan"! Hat¥) =yl —y) =tan~! x2+y2 :tanfllzE
y(x+y)+x(x—y) x '
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