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Q.1 (4+7 points) Consider the equation
Xy" —=3xy' + 4y =x*, x>0. (1)

a) Verify that the functions Y, (X) = x* and Y, (X) = x* InX satisfy the corresponding

homogeneous equation Xy” —3xy’ + 4y = 0.

b) Use variation of parameters method to find a particular solution of equation (1).

Q.2 (5+2+5 points) Consider the equations
y®¥ -4y"=0, (2)
and
y@ —4y" =t% 1 4e'. (3)

a) Find the complementary solution of (2) with y(0) =0, y'(0) =0, y"(0)=-2, y"(0)=0.

b) How does the solution behaves as t — oo.

c) Use method of undetermined coefficients to determine a particular solution of equation (3). Do
not evaluate the constants.

Q.3 (10 points) Consider the equation y” —Xxy’—Yy =0. Find a power series solution of the differential

equation about X, = 0.
Q.4 (5+4 points) Consider the equation
x*y" —3xy’+4y =0. (4)

a) Find a general solution of (4) of the form X".
b) Show that the Wronskian is nonzero.

Q.5 (5+8 points)

a) Show that the Laplace transform of f (t) =&, is F(s) = LS’ s>5.
S —

b) Use Laplace transform to solve the initial value problem

y'—y'-6y=0, y(0)=2, y'(0)=-1.

Note: the equations in Q.1 and Q.4 are the same.



