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1. [Ordinary differential equations] 10%
Test the exactness of the differential equation 2x tan y dx +sec® ydy = 0. If it is exact,
solve it. If not, find an integrating factor and solve it.

2. [Laplace transform] 15%

4t,if O0<t <1

Solve the IVP using Laplace transform: y"+3y'+2y = { S ifral y(0)=3'(0)=0
’ 1 ’

3. [Linear algebra) 10%
Given the quadratic form 4x? + 6x,x, —4x> =10, transform it to the corresponding conic
section (using principal axes).

4. [Vector calculus)] 15%
Find the flux of F =_[ey, —e’, e"] over the surface S : x° +y°=25x20,y>0,0<z<2

using the surface integral I I FendA.
s

5. [Method of separation of variables) 15%

2
Find ALL possible solutions for PDE 0 z;(:g, ) _ au(ayx,y ) by method of separation of
e

variables.
[Note: Please include the constant coefficients in the solutions, since boundary conditions
are not specified.]
6. [Fourier analysis) 15%
Find a Fourier series solution for a periodic square wave g1ven by the function:
f(x)=0, -2<x<-1
fx)=k, -1<x<lLip=2L=4,L=2
f(x)=0, 1<x<2. _
in (a) series approximation (5%), and (b) expand the series to the term includingn =5
(10%).

7. [Residue integration] 10%

dz .

Evaluate the integral § 2
Csindz

8. [Modeling) 10%
. The un-damped forced spring oscillation can be modeled as the following 2nd order
differential equation. Solve the problem by finding the spring displacement y(%).

Y+l y =cosat, y(0)=y,, ¥'(0)=v,, and o # o]
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