Math 216 - Test 2a Name __Keu
October 27, 2010 < Score

Show all work. Supply explanations when necessary.

1. (10 points) Solve: 3" +2y —8y=0; y(0) =2, ¥/(0) =10
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2. (12 points) Consider the equation zy” + 5y’ =0, 0 < z < oco.
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(a) Verify that y;(z) = 1 and yo(z) = 7 are solutions.
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(b) Use the Wronskian to show that y; and y, are linearly independent on (0, 00).
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(c) Use what you've learned in parts (a) and (b) to find the solution of the IVP

zy" + 5y =0; y(1) =2, y'(1) = 2.
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(d) Is your solution in part (c) unique? Explain.
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3. (10 points) Use reduction of order to solve:  zy” + ¢/ = 4z
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4. (10 points) Solve:  (zy — 1) dz + (2% — zy) dy = 0
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5. (8 points) Solve: " —6y +9y =0
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Math 216 - Test 2b

October 27, 2010

Name ‘< ey

Score

Show all work. Supply explanations when necessary. YOU MUST WORK INDIVIDUALLY ON

THIS EXAM.

1. (12 points) Solve:

2uy" =1+ (¥)% y(0)=1, y'(0)=0
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2. (12 points)
(a) Find the recursive formula for the Taylor method of order three for the initial

value problem 3’ =e7¥, y(0) =
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(b) Use your method with A = 0.1 to approximate y(0.3).
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Test 2b, Problem #2b

-- Lua Code
xn = 0.0
yn = 0.0
pr“int( IIX = ll, Xn’ " y = ll’ yn )
for i = 1, 3 do
z = 0.1 * math.exp( -yn )
yn=yn + z - zA2 / 2 + zA3 / 3
xn = xn + 0.1
pr,_int( IIX - u, Xn, " y - n’ yn )
en
Ooutput:
X = 0 y= 0
X = 0.1 y = 0.095333333333333
X = 0.2 y = 0.18235870021459
X = 0.3 y = 0.2624098537697



3. (12 points) Solve:  y” + 10y + 25y = 0; y(0) =2, /(0) =4
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4. (10 points) Consider the following initial value problem:

Z—ZJ“;—?), y(1) =5 Ynrr = Gu ¥ $(X”>3"’>

(a) Use Euler’s method with A = 1 to approximate y(6). Do the computations by
hand—they should be very easy.
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(c) Find the percent error in your approximation of y(6)? Why do you think Euler’s
method worked so well? Would it work as well with A = 107?
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v 4 noints) An object is launched into the air so that its velocity, in meters per second,
w s time ¢ (in seconds) satisfies the initial value problem

v' = —0.80—9.8, v(0)= 50.

o that a launched object reaches a maximum height when its velocity is zero,

- iourth-order Runge-Kutta method to approximate when the object will reach

whest point.  (If you’re using the TI-83 program, the intermediate results are
to i your calculator’s lists. To see the lists enter 1.)
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output of RK4 taking 40 steps with h=0.1
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45.21399424
40.795953960076
36.717588639633
32.952782835896
29.477428956047
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Part of the data from RK4 with h=0.01

.31805824585826

, 0.21791488742591

, 0.11856947980202

, 0.020015664846595

, -0.077752864918157
, —0.17474236671151

from RK4 with h=0.001

Part of the data

.0299999999999,
.0309999999999,
.0319999999999,
.0329999999999,
.0339999999999,
.0349999999999,

0.020015664161975
0.010203576988826
0.00039933634638453
-0.0093970640400633
-0.019185630440214
-0.028966369118751

from RK4 with h=0.0001
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.0316999999999,
.0317999999999,
.0318999999999,
.0319999999999,
.0320999999999,
.0321999999999,
.0322999999999,

0.0033397850267187
0.0023595570535583
0.0013794074954991
0.0003993363462681
-0.00058065640040707
-0.0015605707507984
-0.0025404067111773



