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Instructions:

1. Show your all work in details.
2. Use the given spaces to answer each question.
3. Use pencil to write your answer.
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t
Q.1 (4 pts.) Solve the following linear equation: y'+2y =e?2.

45+ 2

Q.2 (5 pts.) Find the inverse Laplace transform of F(s) = ————.
S°+2s+5

Q3 (5 pts) Find an appropriate form for the particular solutiony, for the equation

y" =9y’ +14y = 3x* —5sin 2x + 7xe’*. Do not evaluate the constants.



Q.4 (3 pts.) Find the values of nand m for which the equation (xy" +x2)dx + (x*y™ + y®)dy =0 s
exact.

Q.5 (4 pts.) Find the solution of y” +3y” +3y’'+y =0.

Q.6 (5 pts.) Find the solution of the Euler equation: X*y” —3xy’ + 4y = 0.



Q.7 (3 pts.) Determine an interval in which the solution of (16 —x?)y’+2xy=3x%, y(-5)=1 s
certain to exist.

Q.8 (10 pts.) Consider the equation: 2xy*dx + (3x°y? +x°y® +1)dy =0. Solve it by finding an
integrating factor.



Q.9 (6 pts.) Express the solution of the IVP: y"+4y=g(t), y(0)=1 y'(0)=1 in terms of
convolution integral.

Q.10 (9 pts.) Given that y,(x) = x* is a solution of the equation x*y” —7xy’+16y =0. Use the
method of reduction of order to find a second solution y, (x) for the equation.



Q.11 (12 pts.) Consider the equation (1—x)y"+y=0. Find a power series solution about the
point X, =0. Express the solution form by finding the first three terms in each of the two
solutions.



Q.12 (14 pts.) Find the solution u(x,y) of Laplace equation u,, +u, =0 that satisfies the

u@©,y)=0, u(2,y)=0, 0<y<3
u(x,0)=0, u(x,3)=g(x) 0<x<2

X, 0<x<1

boundary conditions .
2—-X, 1<x<2

where g(x) = {

Follow these steps to provide your answer:

1. Use separation of variables to convert PDE to ODE’s.
2. Solve the ODE’s.
3. Use Fourier series to find the unknown coefficients.



