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1. Consider the QDE v (t) + y(t)?si -

o . sin(t) = 0.
(a) (20 points) Fing the genera] solution to this ODE. ( |
b S 7 :
Va—yispiaia iR <
2 - — - S - ——— g &
e | - Y Siy=——ai 1
—— - S\int oﬁ' Snieys
St (costy ()2
\[l o o *C%*(,@S‘HQ”“—& fl(cosﬁc)%
| - (o5t o 2Sint ;5}07‘
~ FiaEE Soanir T

Y= -G

dy
\['L 2. —~gm"\ J‘*

_\] NCSEXE
J B

(b) (5 points) Find a solution satisfying y(0) = 1.
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. Consider the ODE Y (t) + 2ty(t) = ote—t e
(a) (18 points) Find the general soluti n.t thi
10n to this ODE, ,
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(b) (2 points) Find a solution satisfying y(0) = 0.
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nitial value problem in part 2 unique? Justify your
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(c) (5 points) Is the solution of the i
answer.
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3. Tank 1 contains 100 lit i i

= 0. Tank 2 contains
i = 0. Pure water is pumped

into Tank 1 at a rate of 3 liters/sec. The waterh ugh a pipe into Tank 2 at

a rate of 3 liters/ sec. No water leaves Tank

infinite capacity. e =S

impler, assume the tanks have
L&Wﬂ (a) (20 points) Translate the balance laws for Tank 1 and Ta;
o ODE:s for the salt content (
|

nk 2 into a system of first-order
in kilograms) Z(t) in Tank 1 and y(t) in Tank 2.
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unctions of time ¢.
(b) (5 points) Find explici)t formulas for z(¢) and y(.t)T;.s ‘f‘. tions of t
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*- Consider the ODE (34,2 _ 2/1/2017

= 2y) + (322 y—27)%
¢ x) =0
\ ( a) ( pomts) Find the genera] solutlon to this ODE,
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(b) (5 points) Check that your solution satisfies the ODE.
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