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9. Consider the ODE y’ = ./t +y,¥(0) = 3. Apply the specified method each for three steps with
to estimate the value of y(0.3). Keep at least 4 decimal places.
a. Use Euler’'s method (12 points)
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11. For x2(1 — x)%y" + 2xy’+ 4y = 0, determine the location of any singular points, and for each
one, classify it as regular or irregular. (6 points)

i . I, _—-—————"'l( . I )
Y‘*ng%LV*_x (e

2 o ,
XY Ke O regles W
%= wmegedas S gt
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13. Use a Laplace trgnsform to (fully) solve y" — 2y’ + 4y = 0,y(0) = 2,y’(0) = 0. (12 points)
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14. Classify the following differential equations by i) linearity, ii) order, iii) ordinary or partial. (15 points)
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16. A tank has pure Yvater flowing into it at 5 L/min. The contents of the tank are kept thoroughly
mixed, and the contents flow out at 5 L/min. Salt is added to the tank at the rate of 0.1 kg/min.
Initially, the tanlﬁ contains 10 kg of salt in 300 L of water. How much salt is in the tank after 30

minutes? (12 points) Rt Lo = 5t |} OZQ,O A LuzJ/mM«

. _f_(g = babo o] - Kafesy Pode, 4 = F;;jw; Rieg = &
Ak s i | pof 6O
d3_ -y (g- = (9
& 2 eene) B
.y 1-t ) -] = * ~{“—\ C
Q-6 jw& pﬂ&w@ ‘ -r}’me

~b= g e Qo

B Qe b = he b6
Q= 1% 10 = Bt by




17. Find the general solution for each of the following: (8 points each)
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18. What Ansatz would you need to solve for the given forcing function F(t) and the specified
solutions y; (t), ¥, (t) to the second order ODE. (4 points each)
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19. What are the conditions for a resonance phenomenon to arise in a solution to a second order ODE?
Give an example of an equation with such a solution. (6 points)
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