TNMA MS323 01 Part 1 Cut-off date 9 March 1994

Ouestion 1 below, on nad {, forms the first part of Tutor-marked Assignment
MS323 01, The rematnder of the TMA [on Units £ F and ) can be found imme-
diately following Cuestion | i this booklet.

Question | is marked out of 25. (The whole TMA is marked out of 100.]

Please send . vour answers bo Question | Lo yoor totor, adong with an assignmnent
form {PT3). You will find instructions on how fo fill in the PT3 formoin the Sledend
Handbook: be suee to fill in the Assignment Number on this form as

| :"-'TSS‘?.lm_l.
Your totor will mack and comment on your solution to Question 1, and will send
vour serkpt back to vou direcily o give you svme sarly Fredback on the course. He

or she will retain your PTE to enter your macks for the rest of thes assignment on
it. The form will then be sent to you via Walton Hall, 5o that your mark can be

recorced.

Duaestion 1

(a] Compule the Jacobizn matrix of each of the following transformadions, and
iletermine which is area-preserving.

(1} u= :'5:'{:' i'.l=:l||'3||",:l.'
[ii) w=1tanz, v=(y—klcos®z, where kisa constant.

(k] {1] Write down the second-order Taylor expansion about =g = 0 for the
function
i)
{14z

where nis an inbeger.
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=

Uze this expanzion to show that the squation
o

TEr o At

has the approximate solution © = o + (Ha?).

(ii} Using the ahove equation to define the function oo}, use the chain rle
to show that this zatishes Lthe differential equation
ir 1
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By eepeated differentintion, show that

- 'z dzy* n—1 ds
[[—.I::H+|}:J.’_:IE+{TL+'E_:I(E) :_“T'ﬁ_“ﬁ'

dz n._—l d*z

i+ L
'i|+'fu+lil.r-‘.llfu—'n-+3[n+|]d_'t“t_i':" 1}
dlor

(iii) Using these rezultz, show that
{0)=-2n  and  £"(0) = 3In(dn + 1),
and, using the Taylor series for z{a), show that

El] = —na” + énfﬂﬂ + l}l'-t'a‘!'ﬂ{“'i]'
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