CLASS-12 JEE - MATHS

RELATING F -1 (X) WITH F-1 (-X) AND F-1 G)
Property 1: “—X”

The graphs of sin~1x, tan~1 x, cosec~1x are symmetric about origin.
Therefore, we obtain the following relations:

sin”! (-x) = - sin”'x
tan”" (-x) = -tan 'x

-1 -1
cosec  (-x) =-cosec X.

o : . T
Similarly, the graphs of cos~1x, sec™1x, cot~1x are symmetric about the point (0, E)'
From this, symmetry, we derive the relationships:

Cos™ (x)=n- cos 'x
Sec™ (x)=n- sec'x

Cot™" (x)=mn- cot 'x.
1
Property 2: “—”
X
()  cosec-l(x) = sin~? G) x| >1

(i) sec™ 1 x = cos™1 (%) |x|>1
tan™? (i) x>0

(iii) cos X =

T+ tan~! (i)x <0

Remark:
The function sin (sin‘lx), cos (cos‘lx), .. COL (cot‘lx) are aperiodic (non periodic) where as sin™

1 (sinx), .., cot‘l(cot x) are periodic functions.

Ex.: Evalute the value of tan~1 (tan %n)
Sol: tan~1 (tan x) =x
T T
I xe(-33)

Ex.: Solve the value of sin~1 (sin7) and sin~1 (sin (-5)).
Sol: Let y= sin~1 (sin 7)
sin~1 (sin7)#7

m T
as 7e -3
sin-! (sin 7) = sin-1sin(7 - 2m)
sin-sin(7 - 2n) =7 - 2n
(n7-2me -z E])

2’2

Similarly, if we have to find sin™1 (sin (-5))
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Ex.:
Sol:

Ex.:

Sol:

Then, Let y= sin~1 (sin-5)
sin~1 (sin-5)#-5
. se[-n

sin-! (sin - 5) = -sin-!sin 5
- sin-1sin 5 = - sin-!sin(5 - 2)
-sinisin(5 - 2m) = - (5-2m) (v 5-2ne[-57))

2’2

Evaluate the value of tan {cot_1 (_?2)}

Let y = tan {cot‘1 (_?2)} ........ ()

cot™1 (x)=n- cot-1x,x e R

. . _ _1(2
0] Can be written as y =tan {T[ — cot (E)}
_ -12
y = —tan (cot 3)
cot-lx =tan"12
X
If x>0
_ -13
y= tan(tan 2)
3
= y=- E
Determine the value of tan G cos™t g)
Let y= tan(% cos™! g) .......... 6]
Let cos~1 \/3—3 =0
= 0 e (O,g)
And cos 0 = g
(i) becomes y= tan(g) .......... (i)
1 V5
t 29 _1—cose _ T3
an 2 1+cos® 1 V5
HEY
3—V5 _ (3-V5)?
3+V5 4
0 3—/5
tan; =4 (T) ......... (iii)
0 ™
2<(03)
(5]
= tan > >0
From (iii),
] 3-V5
we get y = tan 3 = (T)



