QUESTION

x
(a) If f is a function of v and v, where u = — and v = xy, use the chain

Y
rule to show that
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(b) State the general form of Maclaurin’s theorem with a remainder. Use
this to show

e?® =14 2z + 222 + R,.

State the Lagrange form of the remainder R,, and determine its maxi-
mum value when 0 < x < 0.25.

ANSWER
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(b) Maclaurin’s theorem:

F@) = F(0) +2£00) + L FD0) ..+ T 0) + B
where R, = (nxi:ri)!f”*lwx), 0<f<1

fla)y=¢*  f(0)=e"=1

fD(z) =2e?*  fD(0) = 2" =2

f@(z) =4e*  fP0) =4’ =4

fO(z) = 8

Substituting these values into Maclaurin’s theorem,

9 3
e =14 2(2) + %(4) + Ry =1+21+20+ Ry, Ry = %f(g)(a"f)

3 (9z) = 8e** < ée%, since 0 <2r <05and 0<f <1

Hence |Ry| < 8e7 (%) < ach (1)’ = < _0.0343



