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This exam contains 8 pages (including this cover page) and 4 problems. Check to see if any pages

Instructions

1. Enter your name, SID number, and signature

on the top of this page and

cross the box corresponding to your discussion section.

5 Use a PEN to record your final answers.
3. If you need more space, use the back of this page and pages 6,8.
4. Calculators, computers, books or notes of any kind are not allowed.
5. Show your work. Unsupported answers will not receive full credit.
6. Good Luck!
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1. (18 points) Consider the following differential equation

' -2+ = ¢' sin(t)
associated homogeneous equation.

(a) Find the general solution to the
nhomogeneous equation.

(b) Find the general solution to the given I
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2. (18 points) Consider the following differe
ek = Agkta s Q
2y - 3ty +4y =0 solve for t > 0
g EG :
(a) Find two linearly independent solutions of the equatio
are linearly independent.

(b) What is the general solution of the equation. Justify your answer
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3. (20 points) Consider the equation = by e
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We are told that the functions Y = I‘% Sill(.’l?) and Yp = 1;"% COS(.'Z,') are lmearlv inde-

2] | mi&g;ndent solutions of the associated homogeneous equation.
s ) Find the general solution of the given equation.
Of * (b) Find a particular solution to the equation satisfying the initial
© y(/2) =0, y'(x) = 0.
/ 5 (c) Isit ppssible to apply the Uniquenss and Existence Theorem for second-order linear
equations to the initial value problem in part (b)? Justify your answer.
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4. (14 points)
(a) Write the definition of what it means for three functions y (t), y2(t), wa(t) to be
linearly independent.

(b) Let y1,y, be solutions to the innhomogeneous linear ODE y" — y = f(;'). dWe (alr)e
told that yl(o) - O’Zfl([)) = 2 yz(O) —0 3/2(0) = 2, and yl(l) = 1. Fmnd y2l1).
Justify your answer.
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