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Math 114 Homework for Class 14, Due with HW 6 Fall 2005

Taylor’s Theorem and Error in Tangent Line Approximations

MName:

1. In class we saw the following equation for the error in a tangent line approximation.
Error, E(h) = True Value — Approximate Value = f(a + h) — (f(a) + f'(a)h).

(a) Explain, using complete sentences, why we write E(h). Be sure to state what both E and h
are. ( This is related to what the function notation means.)

(b) Explain, in complete sentences, how the approximation error chauges as we get closer and
farther from the value a.
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2. For the following functions, find the equation of the tangent line at z = 0 and find a formula
for the error E(h] Then approximate f(1) and evaluate the error in the approximation.
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Math 114 Solutions to Homework for Class 14, Due with HW 5 Fall 2005

Taylor’s Theorem and Error in Tangent Line Approximations

3. Pick one of the functions in (2 ), graph the function and the tangent line and illustrate the
error in your approximation to f(1).

The following figures show the graphs for each function in part {2.). They are only graphed over
the interval [—0.1, 1.1].
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4. Pick one of the functions in (2.) along with its error formula E E(h) and show that

lim B(h) =0;  and {M =0
h—0 hul.':l

tov (w)

Elh) = flavh) - (Cla) +£7dh)  4-p
= |
= - (L _

(0+h)+3 ( & é‘f‘“>

= we 8 Lk Elh) =
77 = o ) b
pn B e e Ta—k = 5ok

h d‘[q(h+3)J
b/ 4+ h(h+3)-3(h+3)
h=20 he49{h+3)

ﬁ%ﬁu fri'h*-fgif—g?ﬁ7ﬁ(

W20 "qnintz)

B A LV
h=>0 qWln+z) L0 q(ues) ~

AR

!

‘U Vol



() = f(ath) - (£(2) + (2 W) @az0

= (g 43(040) £ 6 — (5+3h)

- hﬂ_‘f?‘rﬂ#’%*g-—ah# hg" _E:Ch).:hi

e —-W % w o
h 70 gk~ h-wh z /

ol {h).ﬂwhi Mh::

W70 "1 = w30 h 10

for (o) :
E(h) = f(a4h) = (£(R) +4/(a)h)  a=0

+m e _ (0 + 1.1)

= he - h = h(e"-1) ’E:Ch)fh(ﬁh—l)

W

Qpm _ o
nro B hw«h(e“q)ﬂr}(u) 0

bt g0) _ oo KD g ghot = 1120



