Problem 1. a) (10 pts) Find the general solntion of the following equation.

{(Ifind: Try to find an integrating fector which depends only on y.)

(L .3 3 3
1; + — ) dx + "‘43} dy = 0
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b) {no explanation required, 2 puints cach)

True or false: .

(i) If 4/ is a solution of the equation above with {1} = 1. then y'(1) > 0.
(i) If y is a solution of the equation above with y(1) =1, then y{0) < 2.
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Problem 2. a) (i‘Q pts) Find the general solution of the following equation.
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b) (no explanation required, 2 points each)

True or false:

Ly = Bf + 6 — % is a solution of the equation above.

(i) y = % + T — tel + 2 — € is a solution of the equation above.
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Problem 3. a) (TA pts) Find the general solution of the following equation.
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b} (no explanation required, 2 points each}

True or false:
(i) {2¢', ¢! + tef} is a fundamental set of solutions of Yy — 2y’ + y =0 @
(11)J:?1t—!—4 te! + 2 — et is a solution of ¢ — 21/ -1—’y“'l+—{2 (F,)
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Problem 4. a) (]}{l pts) Determine the first 4 terms of the power series sohetion of the

following initial value problem.

Q@+ —xy +4y=0, y0)=2, y(0)=4
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b} (ro explonation required, 2 points) True or false: O ‘
T} F

The power series solution for the above initial value problen: is convergent at & = 1.
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Problem 5. a) (;é\pts) Determine the function whose Laplace transform is

52—d4s543
(Hint: You can use the table on the lust puge of the cxam.)
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b) (no explanation required, 2 points each)

True or false:

(i) For the function ¢ you obtained in part {a}, y(1) > 0.
(it) For the function ¥ you obtained in part (a), y{3) < 30.
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Problem 6. (i}é pts) Solve ty” + (¢ + 2)y' +y = —1, given that y(0) = 0.

(Hint: You may use the last formula in the table on the last page of the exam.}
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Problem 7. a) (] pts) Solve the following initial value problem.

¥ = - -
{ : T a(0) = 2, a(0) =1
N [ >
Ty = Dxy -+ 3T
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b} {no explanation required, 2 points) True or false:
YU

oy = —ap - . .
! ! 7 Vs satisfied by the functions @F
ab = by 4+ 3

71 = el cost — el sint, and 29 = —¢f cost + ¢! sint.
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Problem 8. (14 pts) Find the general solution of the following system for £ > 0.

2y = 2m — aq
tey = 3z — 222
(Ifint: Look for a solution of the form xy = wit", €y = vat”, where vy, vy, and r are suitable

constants. )
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