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Q.1 (12 points) Consider the equation (- xysin x+2ycos x)dx +(2xcosx)dy = 0.
a) Verify that the equation is not exact.

b) Multiply the equation by the integrating factor = xy and verify that the new equation is
exact.

c) Solve the equation.

Q.2 (8 points) Solve the Cauchy Euler equation x°y"+xy'+y =0, y() =1, y'(1) =2.



Q.3 (10 points) Fill in the blanks:
a) The Laplace of f(t)=e7sin 2t is ----m---mmmmmmmmmmmmnn

b) The singular points of the equation x3(x2 - 25)y” +4xy'+y=0 are ------------------

c) The solution of y’=1>(l)—x o

3

d) The annihilator operator for the function f(x=)3+e"cos2x is --

e) The differential equation, for which the roots of its characteristic equation are 1 and

and — 2, has the form-------------------mmemememme oo :

Q.4 (12) Solve the equation y"—3y"+3y'—y=x-4e*by method of undetermined coefficients.
Evaluate the constant of the particular solution.



Q.5 (8 points) Use Laplace transform to solve the IVP: y"—-2y'+y=¢e', y(0)=0, y'(0)=5.

Q.6 (12 points) Find the power series solution of y”+x*y = 0 about the ordinary point x, = 0.



1, -2<x<-1

. . . -X, -1<x<0
Q.7 (15 points) Consider the function f(x)=
X, 0<x<1

1, 1<x<?2
a) Sketch the graph of f and determine whether it is even, odd or neither.

b) Expand f in an appropriate cosine or sine series.

c) Draw one period extension of f backward and forward (Use different color).

Q.8 (3 points) Classify the equation 3u,, +5u,, +u,, =0 as hyperbolic, parabolic an elliptic.



