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3 QUESTIONS TOTAUBO POINTS
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Q1 (26' pts.) Determine the interval I in which the solution to IVP { Y V1t s

defined. Hint: Solve IVP and find its domain by performing certain estimations.
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Q2 (25 pts.) Consider the differential equation (yi - y) dt + (2— + 4@;) dy = 0.
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(a) Find an integrating factor y as a function of ¢ or y. Show all details. D t_ J'( = ‘/k 5 )
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(b) Based on the integrating factor from (a), find the general solution to the differential equation.
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Q3 @6131:8.) Determine whether
00 (g = Ii sin (2t} } X (g = { sin (t) }

—2t cos (t) —t

are linearly independent vector-valued functions on the interval I = (—x,w). Explain your
answer.
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Q4 (25 pts.) Find and sketch a rectangular region R where conditions of Existence and
y = (2 — y) " arcsin ()

Uniqueness Theorem are applicable to IVP
y(0)=1/2
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Q5 (Bonus 10pts.) a) Suppose that a water is flowing (pumping) throughout a cylindrical
pipe of a fixed radius d at a rate r (¢) into a tank. Find out how much water will be supplied

after £ minutes.

b) Consider a tank (initially) of 100 gal of water whose which contains 25 oz of salt dissolved
in. The capacity of the tank is assumed to be large enough. Assume that water is pumping
to the tank throughout a pipe of radius 3cm at a rate of 3t? gal/ min. The entering water
contains 1/2 4+ sin{t) oz/gal of salt. Further, the well stirred mixture is draining out from the
tank throughout the pipe of radius 5cm at a rate 2tgal/min. Based on a) write down the related
IVP to solve the problem. Note that the amount of water in the tank is changing versus t.
Don’t solve the equation.



