
Calculus 
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Successive Differentiation : Important Questions

y = sin (msin(a) Prove that

(1 - x4)yn+2 - (2n +1)xyy +1
- (n--m-yn =0

Deduce that yu10) - 90
his even

m(1 -mY(3 - m4)(5-
- m?)..

when his odd.

Sol y = sin(msintx) -Of

y =((msin+x).tu- -



IFxy. = mLos Im sinful

1. both side

(1 - x)y= mdCos(msin+n) Coed

=1- six "O

I m2(1-sind (msintul)

=
md(1 - yz)

x1- x27y,2

diffboth side again.



(1 - x4)2y,yz +y,( - qn)
= m2 (- 2yy,)

23x((1 - u4)yz - xy) =m2) - kyY1

(1 - xyz - xy, + mdy =0 -

=
Yn+2(1 - xY+n4yn +1)--x)
+nyn( -x) - (yn+1x + x4yn(1))+ mayn =0



I(1 - xYyn+z+x) - 2x)yn +1 + (n--n))-1yn

- Yn+x - uyn+ mdyn
=
0

=>(1 - x)yn+z - (2x + 1)xyn +1 - nyn+ nyn -xYn
-mdyn =0

=(1 - xYyn + 2 - (2n +1)xyn +1 - (n) - md(yn =0
-



Put x-0 in 0.N

Y(0) =0

y, (0) =m.

Yz(0) =0.

Yn + 2 = (n2 - m9)yn. - 8

Put n = 1, 2, 3, 4,5...... in0.

33 = (1" - m") m

yu = (2-- mYYn(0) =0



35 =(3- - mYy(0) =m(1 - m4)(3" -mY

y6 =(4- - m4yy(0) =0

from above values we conclude that

yn(0) = 9m(1-mY (s-mY
n is even

(5--mY....((n
-
z-ME

Hencefood



② x =costlogy
Prove that

(1 - x4)yn + 1 - (2n+1)xyn+ 1
- (n2 +me)yn=0

Sol
x =Cos (to logsr

cosx = logy.



incosx =logy.

e
mcostx

=elogy.

mcopx
=y

e


