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Substituting (2) and (3) in (1), we get
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Put x=rcos@ 1=rsiné

x+i=rcos@+irsin@ =r(cos€+i@9)
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y=2tan"" x
y, =2D"(tan"" x)
This is same as Example 1.and, w@e
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\IBNITZ’S

With the h eorem; we 1n<1 the '™ derivative of the
product o tlons A u and'v ny-two functions of x, then

SN2

(u .v)n y, =uv,+ 2u2vn T sk Y
+—‘QHV, Fosswy
where n is the suffix d&Qte the n™ differentiation.
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Worked Examples
1. Find the n™ derivatives of the followﬁ@
a) x’e" b)xcos ¢) x*logx

d) x'e*

»a)Let y=x'e'

D1fferent1at1ng n tlmes W

Yo =

_xD‘)wC (2x)D" D"2 °
—&(ane + w =x’e’ % 2uxe + - 1

b) X COSX

@atmg n time \

1P cosx).

=x’D

d) Let y=x"e*
Differentiating n tlme\e
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y" :Dn(x3ezx)
=x3D"(ezx)+"Cl(3x2)D"@)-F"C2(6X)D"_2(ezx)

3 2 p 7
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Differentiating with r t to.x, we get
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Y :—sin(mlogx)~m ?
%
Xy, = —msin(mlogx) Q
Differentiating again with respect fow we get ‘

m
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Dividing by 2y, on botiNhe sides, we get
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(1_x2 )yz —XY = a’y

(1—x2)y2 —xy;—a’y =0 ?
Differentiating n times, we get
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(n—l)+n+4]yn =0
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X Ypin + 20+ Dy + |0 —%ﬁpz] Y, =0
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n

10. If y, = ch (x" log x), prove thateg (n—1)+ny,

Deduce that 'y, =n!{logx,+l@é+ ...... N
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