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e  Show all your work and be organized.
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Q.1 (4+8 points) Consider the equation
dy

X—=+y=2x"y" ()
dx
a) Show that the substitution v =y transforms equation (1) into the differential equation
3, ex, (11
dx X

b) Solve equation (Il) and find a particular solution of equation (I) with y(1) =1in the form
y® = f(x).



Q.2 (8 points) Show that the functions vy, (x) =sin 4xand Y, (x) = cos4xare solutions of the equation
y"+16y =0 and form a fundamental set of solutions.

Q.3 (10 points) Solve the equation xy‘°’dx+(x2y2 +1)dy =0.



Q.4 (7+9 points) Consider the IVP y"+y'=2e*, y(0)=0, y'(0)=1
a) Find the general solution of I\VVP by using method of undetermined coefficients.

b) Find the general solution of the IVP by using method of Laplace transform.



Q.5 (7 points) Decide whether or not the point X, =0is a regular singular point for the equation
x2y"+2(e* —1)y’ +e*(cos x)y = 0. Explain your answer.

Q.6 (11 points) Use power series to solve the differential equation y” — xy'—y = 0around the ordinary
point X, =0.



Q.7 (7 points) Compute the Fourier sine series of f(x)=1 on 0<x<1. Find the coefficients
explicitly and sketch its graph backward and forward for —2<x<4.

Q.8 (9 points) Find the product solutions u(x,t) = X (x).T (t) of the heat equation u, =4u,,.



