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1. [25 points] Consider the nonlinear houndary value problem:
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[10 points] Discretize the second order ODE using the central difference formulas

Gl = fl:Ei—:ﬂlE—hJ"{It—!:l
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for approximating the 1st and 2nd order derivatives in (1), respectively. Use the

slep size h = 0.5 to approximate the solution to the boundary value problem.
Compare your results to the actual solution y = Inx.
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(b} [15 points] Write down your MATLAB eommands and functions to solve (1)
using MATLAB's boundary value solver bupfc?
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2. [15 points] The lateral surface area 5 of a cone is given by:
5 = mryTiE R (2)

where v is the radius of the base and & is the height. Determine the radius of 2 cone
that has surface area of 1200m® and & height of 20 m using Newton's method, Start
with vy = 17 m and do two iterations of Newton's method in all,
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3, [15 points| For a function f, the forward divided differences are given by

Ty = (.0 f[i'u]
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7
Flzy, )= 10
=07 f[Eg] =6

{a) [10 points| Determine the missing entries in the table (1),

(b) [5 points] Use the divided difference coefficients to find the interpolating polyno-
mial Fslx).

foe heoe
[ [0, 50 = (Lol ~{ls] = 1o
i ] =—
a

S (i S

03
oo alie Aot

{[xa, X, %2 | = /[””’QJ - f[‘““*’f’/] :—Eai_

—

|o — {L:ﬂ.{.f}f;_l = 50© -
=

O F
honetly  f fwo,x) = [[2) Af[xa] =%

Kj-"x-r-n

7-{tel =5 -]

04




“The Mﬂ)pe—'f’vuﬁwq
Pﬂb"ﬂmj
Vo () = [[h_} %1{[?’*;“}_[ [**f’iﬂ]
*f{[xam;xﬂ (K’LNF'K’ )
= 1+ S [x-°)
L X=0°
= (I &)
= | | AR 1710 ﬂ(ﬁ'f“ﬁr-) (

.?—




4. [25 points] The motion of a swinging pendulum is described by the following initial
valne problem

i
iff?
where L = 2 | and g = 32,17 ft/s*. Using 4 = 0.2 and the 4th order Runge Kutta

method, determine the approximate value of #(#) at ¢ = 0.2. Show all the steps in your
calenlations,
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5. |25 points] Consider the definite integral

f-:rlnz' dz. {5)
1

(a) [15 points] Determine the values of n and A required to approximate the integral
(8) to within 10~* using the composite Simpson’s rule.

(b) [10 points] Compute the value of the integral using composite Simpsen’s rule,
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