Taylor Seres in Real Life : Worksheet [ Stewart Caleulus Se , (1.42.25)

1 5 Tfa surveyor measures differences v elevation when
{ C . X
ma\ema p\qns for a h(g(qwo9 across a flat- desert  cormechons
Must be made for the curvature of the Earth, Let R be
o R the mean radius of the Eartly @\' seq level) and let L

be the Length of the highway , assumed fv be a arcular arc
at the surfuce of the Earth. = 637| km (Google),

a) Show that the crrection C is gven by  C= R ( sec(B)-1).
[Hint: CH+R is e hypotenuse! ]

b) B‘J ?d_‘ﬂf’om‘“\ (0‘”3 division 'ﬁhd the fﬂ'ﬁ' 3 nonzero terms » the Tag\or‘
Serles fbr sec (x\ = A = ! [Chech with N\ap\e‘s

CoSx |- Xz_z. + %- '('aa\or cummand.]
o) Then evaluate the ﬁrs’r 2 nonzevp tems n the Taylur seres for
sec (x) — |,

| 2 4
4) Now leling = L/R i this fesuk, show fhat C= JET %‘)
e) T the \nig\nuag were a?me\ma\'eL\j oF seq level we can use R = 6327]| km.

For L= \00 RM, evaluate X =L/R gnd evaluake the two contnbutions
C=C+Cy t the corvechan SePaM“C\\O’ giving the f\rs\' e C, 15 meters

ondthe seond term (2 1n cerhmerers. How do these compare fo a direct evaluation
os. Pqﬁ' a) Wl'“") "'e&\no\’g\:’ ?

£) Suppose we vy Yo apply this to the 40 mile straighiarmw stretch of T-80
Crossing the Bonneville Sat Fats eastof Salt (she Chy, Uak : e\evahon 4218 £+
(Gom Google). Convert Yhis added elevation to meters and add H 4o R 1o obam the
new vale aPP""Pn“h? to this scenare, Then Using L= 40mi (hew many bﬂ\?),

recalculare the new vales of x= R/ and C, and Cz , again n meters and
arhmelers rv:spwhirehﬂ, '

Do we reA\B need fo wory about the elcvation 1y this Pmblen\ ? Why?
Did your value F:r C surPr'\se gou?




