7. FUNCTIONS-4
Example 1: Investigate whether the following functions are periodic. Find
the essential periods.

a) f(z) =sina® b) f(z) =cos’w

Solution:
a) For any x we have

f@+p) =sin(z +p)? = sina? = f ()
= (@+p)’=22+2%kr or (e+pl=r—-a 42%kmkeclZ
= 2xp+p? =2kt or 22?4 2xp+p’=2kn

Hence f is not periodic. Because, period can not depend on x.
b) For any = we have

f (x4 p) = cos (v +p)* = cosa? = [ (x)

= cos(z 4+ p) = Lcosz

= cos (x + p) = cos (x) or cos(x+p) = —cosz

= cosxcosp —sinxsinp = cosx or cosxcosp —sinxrsinp = —cosx
=p=2krorp=(2k—1)m ke€Z.

Hence f is periodic and the esseantial period of f is 7.
Example 2: Find the domain of each of the following functions.

a) f(xz)=v9—22+log (%) b) f (z) = arccosz — arcsin (3 — ).

Solution:
a) Since
D(\/Q—ﬂ) ={z:9-2%>0} =[-3,3
and

((220)- 52w

we get D (f) =D (VI—22)ND (log %é)) =[-3,-1)U(2,3].
b) Since

/N

D (arccosz) ={z: -1 <z <1} =[-1,1]

and
D(arcsin(3—z)) ={z: -1<3 -z <1} =[2,4]

we get D (f) = D (arccosz) N D (arcsin (3 — x)) = 0.

Example 3: Show that the following equalities hold.
a) arccos (—x) = m — arccosx ; x € [—1,1]



b) arcsinz = arccosv'1 —z? ; x € [0,1].

Solution:
a) Let x € [—1,1]. If arccos (—x) = a then we have

cosaa = —x = cos(m—a)=x , 0<m—a<m.
= T — Q. = arccos T
= . = T — arccosx
= arccos(—x) =T — arccos

b) Let 0 < z < 1 and arcsinz = «. Then one cane have x = sina, 0 < a < 5
We finally have

cosa = VV1-sinfa=v1-22 = o = arccos V1 — z2
= arcsinz = arccosv1 — z2.



